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5 INCH 

'SCOPE" 

Oscillos cope 

Above: 
Work over 

300 
fascinating 

Build over efas- 
experiments 

o experiments 
with this 

horn BIG I ENTS a ui ment 

of Electrc ntc o p arts 

which ycu KEEP. 

2. Build valuable o 
meT. 

cial -tYPt test e9 
pme t You 

shown to the left- quality 
KEEP. This i %chides a q 

5 INCH oscilloscope 
and jewel itY 

becalm: Milt,- Meter -both highly 

useful' or Television work. 
21 INCH TV 

Multi -Meter 

-with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 

What will moiling the coupon below d.1 for YOU? Just 
this! You'll find out about one of today s most remark- 
able ... practical ways to prepare to ge into America's 
amazing billion dollar opportunity field of TELEVISION - 
RADIO- ELECTRONICS. You'll see how ,o get into fas- 
cinating work that pays well ... that offers one of 
America's most promising futures . . that enables you 
to start your own business almost "on a shoe string," 
if you prefer this to a job opportunity. 

And above all, you'll get some GOOD (JEWS especially 
welcomed by men anxious to earn REA' MONEY in this 
thrilling field. For you'll see that NOW rou can get the 
kind of practical, laboratory -type training so desirable 
for making real progress in Television- Radio -Electronics 
AND WITHOUT LEAVING HOME. 

You'll see that DeForest's Training, Inc. sends every- 
thing needed to set up your own HOME LABORATORY. 

3, Budd and keep a p19 home trot- You get and keep the same type of basic electronic 
Sel. (DT1 r'Rers another but equipment used in our modern Chicago Training 
ing in (elev, sien- Radio -Electronics, Laboratories. You get home training that includes 
wilho11 the TV set.) 

PfOiecfor 
and the knowledge and experience gained from train - 

ne Use o 16 mm. movies- Ing thousands of students first hand in Chicago. 
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ou 9 better. 
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MODERN LABORATORIES 
If you prefer, get all your preparation 

in our new Chicago Training Lab- 
oratories -one of the finest of its 
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equipment. Write for details! 

MILITAFY SERVICE! 
If you're suojec to military 

service, tie information 
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prove very helpful. 
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630 Volt -Ohm -Mil- Ammeter 

"speaks" for itself in any company 

6000 
1200 
300 - 

60 

CAUTION ON HIGH VOLTS 

OFF ,-- 

TRIPLETT 630 Volt - Ohm - Mil - Am- 
meter has many significant advantages 
and features that make it stand dis- 
tinctly apart from similar instruments 

in its price class. Actually in components, in 
engineering, in minutely accurate perform- 
ance, Triplett 630 closely approaches lab- 
oratory standards. 

Since the scales of any VOM comprise the 
means by which it makes its multiple serv- 
ices most valuable, the legibility and easy - 
read- ability are of prime importance. Triplett 
engineers have created in Triplett 630 the 
longest scales available in this size tester. 
(The upper arc by actual measurement is 
four and three -eighth inches.) 

6 

This long -scale factor accounts for the 
ease with which precise readings are easily 
made. Further legibility is gained by use of 
black and red scale markings. D.C. and D.B. 
are black and white. A.C. and Ohm mark- 
ings are red on white. Ohms from one 
hundred million to one -tenth ohm mark the 
range of this amazing scale. On low ohms, 
center scale reading is 4.5 ohms. 

The Single Switch 
Futher indication of the practical skill and 

engineering "know -how" behind Triplett 
630 is the Single Switch. Its simplicity of 
operation assures no burn -outs thru momen- 
tary memory lapses. There is instant switch- 

ing to desired circuit thru a single 21/2" knob 
flush with the face panel. The molded switch 
itself embodies the most advanced engineer- 
ing practices. Fully enclosed, the silvered 
contacts are kept permanently clean. Its 
rugged construction means stronger per- 
formance and longer life. 

These two factors are but samples of the 
many ways in which on- the -job needs have 
been anticipated and provided for in a 
beautiful streamlined tester. It provides 
A.D -D.C. Volts, D.C. Micro-amperes, Milli- 
amperes, Amperes, Ohms, Megohms, Deci- 
bel and Out Put readings in a no-short 
design embodying interior construction with 
all direct connections; no harness cabling. 
Its fool -proof unit switch construction 
houses precision resistors in insulated re- 
cesses in direct connection with switch 
contacts. 

Study the following Ranges and descrip- 
tions and compare them point by point 
with any similar instrument for conclusive 
proof that Triplett 630 "speaks" for itself 
in any company. 

Ranges 
O.C. Volts: 0- 342 -60. 300 -1200 -at 20,000 Ohms/Volt 
(For Greater Accuracy on TV and other High Re- 
sistance Circuits.) 
A.C. Volts: 0.3.12.60. 300.1200- 6000 -at 5,000 
Ohms /Volt 
(For Greater Accuracy in Audio and other High 
Impedance A.C. Circuits.) 
Decibels: -30, +4. +16, +30, +44, +56. +70. 
(r.,r D -ect Reading of Output Levels.) 
D.C. Microamperes: 0 -60-at 250 Millivolts. 
D.C. Milliamperes: 0- 1.2- 12- 120-at 250 Millivolts. 
D.C. Amperes: 0.12-ot 250 Millivolts. 
`Ohms: 01,000- 10.000- (4,4 -44 of center stole). 
Megohms: 0 -1 -100- (4,400. 440,000 center stole). 
Output: Condenser in series with A.C. Volt ranges. 

*Resistance ranges are compensated for 
greatest accuracy over wide battery voltage varia- 
tions. Series Ohmmeter circuits for all ranges 
to eliminate possibility of battery drain when 
leaving switch in Ohms position. 

Get a Triplett 630 into your 

own hands at your distributor. 

U.S.A. Dealer Net $3950 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY 

BLUFFTON, OHIO 
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Check the specs. a e 

Check performay.ce e e . 
1 Choo e Thii, liusY 

Model S -76 
Double conversion receiver. Broadcast Band 
538 1580 kc plus three short -wave bands :ov- 
ering 1720 kc -34 Mc. 

Calibrated electrical handspread for .asy 
tuning. Double superhei with 50 kc second 
i -f and giant 4 -inch "S" meter. Five posi :ion 
selectivity, one r -f, two conversion, two i -f 
stages, temperature compensated. 3.2 or 500 
ohm outputs. 

Satin black steel cabinet. 181/2" x 87,4l" x 
91/2" deep. Nine tubes, voltage regulator, and 
rectifier. For 105/125 v. 50/6() 
cycle AC. Use R -46 speaker. . . $191?" 

io 

o 

+eo 

SELECTIVITY CURSES, S-76 

_10_6" 2 O r 

-ef I 
M::_.l - inN = M 

MN 112-1M 

Ì 1 
31MC 

40 

6o 

Hallíerafte,rs 
Do you know any better way, any other way, to judge 
SW equipment than to check the specifications and 
the performance? Frankly that's the only valid way 
we can think of to make sure you get your money's 
worth. Check these specs. Take a look at the selectiv- 
ity curve for the S -76. It is typical of the outstanding 
value Hallicrafters offers in every price class. 

Model SX -71. Covers Broadcast Band 
535 -1650 kc plus four short -wave bands 
covering 1650 kc -34 Mc. and 46 -56 Mc. 

Narrow Band FM one r -f, two conver- 
sion, and three i -f stages. Temperature 
compensated, voltage regulated. Three watt 
output (terminals for 500 and 3.2 ohms). 

Satin black steel cabinet. 181 /2" x s 

x 12" deep. 11 tubes plus regulator, rciti- 
fier. For 105/125 V. 50/60 
cycle AC. Use R-16 speaker. $24995 

Model HT -20. T.V.I. suppressed 
100 watt AM -CV/ transmitter with 
all spurious outputs above 40 Mc 
at least 90 db. below full rated 
output. 
All stages metered; single meter 

with eight position meter switch; 
output tuning indication. Fre- 
quency range of 1.7 Mc to 31 Mc 
continuous on front panel control. 
Seven tubes plus five rectifiers. 
For 105/125 V. 50/60 $44950 
cycle 

Model R -46. Matching 10" PM speaker 
for use with Hallicrafters communications 
receivers SX -71, SX -76, SX -73 or SX -62. 
80 to 5000 cycle range. Matching trans- 
former with 500 -ohm input. Speaker voice 

lea e0 - coil impedance, 3.2 ohms. 
Satin black steel cabinet matches all 

Hallicrafters receivers. Cloth covered 
metal grille. 15" x 1078" x 
10yß" deep. Ship. wt. 17 lbs. 

Eli li c ra e rs 
World's Leading Exç'usive Alanufact trer of Communications and High Fidelity Equipment, Radio and Television 

440'1 West Fifth Avenue, Chicago 24, Illinois 
Ha.licrafters Ltd., 51 Camden Street, Toronto, Canada 

November, 1953 7 

t 2 3 4s 
leaped: Sharp 1, 7. i. 4 I ead 3 
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636 

DYNAMIC 
MICROPHONE 

Gives you features 

similar to those 

in the famous 
EV Slim -Trim 
TV Microphones. 
That's why it is 

so outstanding 
for Public Address, 

Recording Recording a 

general -purpose use. 

List Price ..... $70 

SMOOTH RESPONSE 

60. 13,000 CPS 

HIGH OUTPUT 

OMNIDIRECTIONAL 

ACOUST AHOY 
DIAPHRAGM 

BUILT -IN 

BLAST FILTER 

Can be used 
in the hand, 
orto stand, 
or overhead 

SEND FOR BULLETIN 

MICH. 

410 CARROLL 
ST. 

011 St. N Y 6, U.S.A. 

Export 13 
E. 

8 

/! ' . 

-76; We. RECORD, 
s Y T H E E D I T O R 

AUDIO -1923 VINTAGE 

THIS, our Sixth Annual Audio issue, 
sets a new high in editorial content, 

circulation, and in advertising. Never 
before has the interest in high -fidelity 
been so keen and it now seems certain 
that this interest will continue for 
many years. 

Ever since the inception of audio as 
it relates to electronics this magazine 
has, for 34 years, published every major 
development. Old timers in audio will 
recall attempts early in the vacuum - 
tube era to obtain amplification by 
very crude methods compared to pres- 
ent standards. In recalling early ex- 
periments we searched back through 
our bound copies of RADIO & TELEVISION 
News (then RADIO News) to the year 
1923 to see exactly what was going on 
at that time. We selected the January, 
1923 issue. This particular year was 
an important one in audio. Engineers 
were just beginning to regard the ad- 
vantages of audio amplification in con- 
junction with "loud talkers" to provide 
group listening instead of individuals 
being confined to headset reception. 
Crystal sets were still popular in 1923 
but many of the leading manufac- 
turers of that time were concentrating 
on headsets, two -step amplifiers, and 
various types of horns and other re- 
producers using the headset in con- 
junction with an adapter for coupling 
to a horn. 

We found several rather interesting 
articles in the January, 1923 issue, 
among which was one entitled "A 
New Radio Loud- Speaker." It de- 
scribes a device "consisting of a thin 
leaf- shaped spruce panel supported on 
pegs and with a little iron armature 
fastened to the board near the point 
where a stem would join the leaf. The 
earcap and diaphram on an ordinary 
radio receiver is removed and the 
phone is laid on the iron armature so 
that it sticks to it," etc. 

One need only attend the demon- 
strations at our audio fairs to realize 
that we have gone a long way (db- 
wise) during 30 years of audio prog- 
ress. Another interesting article de- 
cribes "a practical inexpensive loud- 
speaker." The article states that the 
"secret of assembling the horn is in 
the use of surgeon's adhesive tape," 
etc. and goes on to describe the con- 
struction of a horn whose seams are 
secured by means of the tape. A head- 
phone -type receiver is held by clamps 
against the bottom of the horn. The 
author states that "the horn gives con- 
siderable amplification and is free 
from the objectionable 'tinny' sound 
experienced with sheet iron in horns," 
etc. Wow! 

Another development was covered 
in an article entitled, "The Electro- 

Static Loud- Speaker" describing a de- 
vice in which the principle of function- 
ing is determined by a peculiar oper- 
ation of some imperfect dielectrics 
based on experiments conducted by a 
Dr. Gray and two Danish scientists, 
Messrs. Johnson and Rahbeck. It ad- 
vises that "since this loud- speaker sys- 
tem, which may also be used as a re- 
corder, is operated by tension it is 
necessary to use some step -up trans- 
formers. The polarizing tensions may 
be obtained from the 'B' battery which 
is used with the amplifier but an iron 
core choke coil should be connected in 
parallel with the device so as to per- 
mit the direct current to reach the 
plate of the vacuum tube. When the 
signals are sufficiently amplified the 
electro- static system provides the 
means for a good loud -speaker ar- 
rangement." 

This device never achieved any prac- 
tical use and the horn type loudspeak- 
ers dominated the so- called audio field 
for a long time. 

This was the period when various 
headphones achieved great popularity 
for connecting to the tone arms of 
early phonographs. We still have some 
of these in our own personal collection. 

One of the earliest names prominent 
in audio was Magnavox. Many old 
timers claim one of the earliest of de- 
velopments dates back to 1913 when 
the Magnavox electro- dynamic receiv- 
er was first demonstrated publicly. 
Their ad, ten years later in 1923, fea- 
tures a 14- and an 18 -inch horn using 
the electro- dynamic receiver. 

We ran across an ad showing one of 
the loudspeaker cabinets. It employed 
a spiral tone chamber and was sold for 
$12.50 and this, mind you, included a 
"powerful built -in unit," etc. This, of 
course, referred to a headphone used 
as the driver. The year 1923 will cer- 
tainly go down in history as a "head- 
set year." Old timers will readily re- 
call many of the early manufacturers 
supplying radio headphones to the 
trade. They included: Murdock, Frost, 
Schwarze, Elwood, Manhattan, Con- 
necticut, Stromberg- Carlson, Leich, 
Holtzer- Cabot, Everett, Coryphone, 
Brandes, Western- Electric, Dicta- 
graph, Kellogg, Baldwin, Brown, to 
name a few. The average price for a 
pair of phones in 1923 was about $7.00 
and most of them were either 2000 or 
3000 ohms. Audio transformers were 
selling for about $3.50 and horns, com- 
plete with single headphone, at about 
$40.00. 

Today, 30 years later, audio has be- 
come "big business" and a source of 
real pleasure to millions. We look for- 
ward to another 30 years of audio 
progress R 

RADIO 8 TELEVISION NEWS 
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aer,_....- NEW HOME OF ALLIED RADIO 

ultra- modern facilities TO SERVE YDU BEST 

IIIFREE! 
the only 

COMPLETE 

catalog for 
everything in 
TV, Radio and 
Industrial 
Electronics 

TV and Radi 
t Instrurn T 

Hi h-Fidelit 
C stom TV 
A ,FMT 
R corders 

. A. Syst 
mateur 
uilders' 

Equipme 

Parts 
is 
quipment 
assis 
rs and Radio 

Supplies 
, ccessorie 
i n Gear 

Supplies 
o Industry 

Faste 

Electr 

rvice i 

Supply 

® 
#* C 6.-u 

You'll want the one complete Buying Guide to 
Everything in Electronics -268 pages packed 
with the world's largest selection of quality 

equipment at lowest, money -saving prices. See all 
the latest releases in custom TV chassis, 

TV antennas and accessories; AM and FM tuners 
and radios; everything in High - Fidelity custom 

components; latest P.A. Systems and accessories; 
recorders and supplies; Amateur receivers, 

transmitters and station gear; specialized industrial 
electronic equipment; test instruments; builders' 

kits; huge listings of parts, tubes, tools, books 
-your choice of the world's most complete stocks of 

quality equipment. ALLIED gi%es you every 
buying advantage: speedy shipment, 

expert personal help, lowest prices, liberal terms, 
assured satisfaction. Get the 1954 ALLIED 

Catalog. Keep it handy -and save time and 
money. Send for your FREE copy today. 

:LEND FOR THE LEADING 
IELECI'RONIC BUYING GUIDE 

EA :ill-PAT TERMS 

Use Al LIED'S liberal Easy 
Payment Plan -only 10% 
down, 12 months to pay -no 
carryin.; charge if you pay in 

60 days. Available on Hi -Fi 
and P. A. units, recorders, TV 

chassi test instruments, 
Amateur gear, etc. 

November, 1953 

Pitied Rad'o 

TV and HI -FI SPECIALISTS 

To keep up with developments 
in High -Fidelity and TV, look 
to ALLIED. Covn+ on us for all 
the latest releases and largest 
stocks of equipment in these 
important fields. If it's any- 
thing in High- Fidelity or Tele- 
vision-we have it in stock! 

gti 
SAVE ON EVERYTHING 

IN ELECTRONICS 

ALLIED RA 
World's Largest Electronic Su 

g 

ALLIED RADIO CORP., Dept. 1 -L -3 
100 N. Western Ave., Chicago 80, Illinois 

Send FREE 268 -Page 1954 ALLIED Catalog. 

Name 

Address 

City 

O 
House 

Zone State 
J 
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roof top magic 

...-- 

from your TV set 
and it's magic \ in sales too , _ .,, 

(14 , 
441411b 

orb, 174) 441.N6 
,aw 

k re) 

e CD*R I \IcDtQ r 
N A T I O N A L L Y P R O M O T E D I N T E L E V I S I O N 

* There's real MAGIC to the CDR ROTOR! 

The way it IMPROVES any TV picture is magic 

... the way it sells ... is magic! BUT ... the real 

answer is quality manufacture of a proven design! 

That adds up to continued dependable 

performance... CDR ROTORS ARE BUILT TO 

LAST... built to perform under any conditions! 

NOW ... MORE IN DEMAND THAN EVER 

BEFORE with the BIG consumer advertising 

campaign in full swing ... if you don't 

have your BIG CDR PROMOTION KIT with 

selling and advertising aids ...write us 

for your kit... to help you sell EVEN MORE! 

10 

THE RADIART CORPORATION 
® CLEVELAND 13, 01110 

TR -12 ... a special com- 

bination value consisting of 
complete rotor including thrust 

bearing ...handsome modern 

design cabinet with meter 
control dial $47.95 

TR -11 ... same as TR -12 

without thrust bearing$4495 

TR -2 ... the HEAVY DUTY 

rotor especially suited for spe- 

cial TV antenna installations. 

Complete rotor with "Compass 

Control" cabinet having illumi- 

nated "perfect pattern" dial. 
$49.95 

THE CORNELL -DUBILIER ELECTRIC CORP. 
SOUTH PLAINFIELD, N.J. 

RADIO & TELEVISION NEWS 
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fluick TV Success can be yours... 

B 

you act now! - -.e- 

CHECK THESE SEVEN 

FAMOUS I. C. S. COURSES 

-ONE FOR YOU! 

L PRACTICAL RADIO- TELEVISION 
ENGINEERING foundation course 
for radia i elevlsion career Basic prin- 
ciples plu: advanced trailing. Radio. 
Sound. Tt'. 

TELEVIIION TECHNICIAN To 
qualify you for high- level technical posi. 
lions m tel W ision. Camera, studio, trans - 
miler te hniques. Manufacture, sale 
and instal ation of TV equipment. 

TELEVIS ON RECEIVER SERVIC 
INC last allation. sera Oing, con- 
version. /ealership For the man who 
knows atout radio and wants TV 
training 

RADIO L TELEVISION SERVICING 
Designe t to start you repairing. m 

stalling ai d servicing radio and tele- 
vision waivers soon after starting the 
course 

RADIO & TELEVISION SERVICING 
WITH TRAINING EQUIPMENT 
Same as above but with addition of 
high -grad, radio servicing equipment 
and tools. 

RADIO OPERATING COURSE 
Special eeurse to help you pass the 
Governme it examination for operator's 
licenses C TV. FM. Radio regulations. 

o INDUSTRIAL ELECTRONICS 
Broad, sol -d background course devoted 
to the electron tube and to its many 
IDDl <atioi s. 

November. 1953 

Prepare now for the new Radio-TV-Electronics boom. 
Get in on VHF and UHF . . a aviation and 
mobile radio ... color TV ...binaural sound! The 
international Correspondence Schools can help you! 

If you've ever thought about Radio or Telei ision as a career ... 
if you have the interest, but not the training ... if you're waiting 
for a good time to start ... NOW'S THE TIME! 

No matter what your previous background. I.C.S. can help 
you. if Radio -TV servicing is your hobby, I.C.S. can make it your 
own profitable business. If you're interested in the new develop- 
ments in Electronics, I.C.S. can give you the basic courses of 
training you need. If you have the job but want faster progress, 
I.C.S. can qualify you for promotions and pay raises. 

I.C.S. training is success -proved training. Hundreds of I.C.S. 
graduates hold top jobs with top firms like R.C.A. -G.E., DUMONT, 
I.T. &T. Hundreds of others have high ratings i:i military and 
civil service. Still others have successful businesses of their own. 

With 1. C.S., you get the rock -bottom basics and theory as well 
as the all -important bench practice and experimentation. You 
learn in your spare time -no interference with business or social 
life. You set your own pace- progress as rapidly as you wish. 

Free career guidance: Send today for the two free stccess books, the 
36 -page "Iluw to Succeed" and the informative catalog on the course you 
check below. No obligation. Just mark and mail the coupon. With so much 
at stake. you owe it to yourself to act -rnud art last! 

IONAL CORRESPONDENCE SCHOOLS 

BOX 2251 C, SCRANTON 9, PENNA. 
N- hoist cat or obligation, sena me "HOW to SUCCEED" end the booklet about the course BEFORE which I have 

ART C Heating CIVIL, STRUCTURAL C College Preparatory 
C] Commercial Art C Steam Fitting ENGINEERING C Mathematics 
G Magazine and Book O Air Conditioning C Civil Engineering C Commercial 

Illustrating C Electrician C Structural Engineering C Good English 
D Cartooning BUSINESS U Surveying and Mapping MECHANICAL 
C] Show Card and Sign Lettering C Business Administration G Structural Drafting AND SHOP 
C] Fashion Illustrating C Certified Public Accountant G Highway Engineering C Mechanical Engineering 

AUTOMOTIVE C Accounting C Reading Blueprints C Industrial Engineering 
Cl Automobile. Mechanic C Bookkeeping ;: Concrete Construction Industrial Supervision 
C] Auto-Elec. Technician G Stenography and Typing Sanitary Engineering G Foremanship 
C Auto Body Rebuilding C Secretarial DRAFTING C Mechanical Drafting 

and Refinishing C Federal Tao :i Anisalt Drafting C Machine DesignDrafting 
C Diesel Gas Engines E Business Correspondence G Architectural Drafting C Machine Shop Practice 

AVIATION E Personnel and Labor Relatons L: Electrical Draltmg C Tool Design 
Cl Aeronautical Engineering Jr. C Advertising G Mechanical Drafting O Industrial Instrumentation 
El Aircraft Engine Mechanic C Retail Business Management -, Structural Drafting G Machine Shop Inspection 

C 
Airplane Drafting 

D 
Managing Small Business Sheet Metal Drafting Reading 

BUILDING S les Magemen L) Mine Surveying andDrafting C Toolmaking 
Cl Architecture C Salesmanship ELECTRICAL U Gas Exec tic Welding 
CI Arch Drafting C Trakk Management Electrical Engineering G Heat Treatment Metallurgy 
CI Building Contractor CHEMISTRY G Electrician G Sheet Metal Work 
Cl Estimating Chemical Engineering G Electrical Maintenance C Sheet Metal Pattern Drafting 
CI Carpenter and Mill WI rk C Chemistry C Electrical Drafting U Refrigeration 
Cl Carpenter Foreman C Analytical Chemistry C Electric Power and Light POWER 
El Reading Blueprints C Petroleum Nat'l Gas U Lineman C Combustion Engineering 
CI House Planning C Pulp and Paper Making HIGH SCHOOL C Diesel Electric 
CI Plumbing C Plastics C High School Subjects C Electric Light and Power 

Name 

C ly 

0'. ru pat ion 

marked X: 

C Stationary Fireman 
Engineering 

RADI O, T EL EVI SION, 
COMMUNICATIONS 

C General Radio 
C Radio Operation 
C Radio Servicing FM 

Television 
C Electron cs 

Telephone Work 
RAILROAD 
Locomotive Entone! 

C Diesel Locomotive 
C Air Brake. G Car Inspector 

Railroad Administration 
TEXTILE 

C Textile Engineering 
0 Cotton 

Rayon Manufaclurre 
G Woolen Manufacture 
G Loom Firing 
G Finishing and Dyeing 
D Textile t esignirg 

YEAR CF THE SIX 

MILLIOt TH STUDENT 

Age Home Address 

one State Working Hours _ A . to P.M. 

Special tuition rates to members of the U.S. Armed Forces. Ca wdian residents send 
coupon to International Correspondence Schools Canadian. Lt I., Montreal, Canada. 
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"RECTIFIER RE 

95 

the new product-line color for 

Federal 
MINIATURE 

SELENIUM RECTIFIERS 

FEDERAL -the original miniature -is saying goodbye to gray. The 
new bloom is "Rectifier Red "... a striking color that instantly 

tells servicemen they're getting the rectifier efficiency and long 
life that created tens of millions of profit opportunities for radio -TV 

servicing ... tells them they're getting the quality that keeps 
Federal miniatures the best -seller in America's vast and growing 

rectifier replacement market ! 

Look for "Rectifier Red "... get the performance that 
clicks ... the replacement profit that sticks! See your 

Federal Distributor for Federal miniatures in handy 
8-unit kits .. - in quantity lots ... or in individual 
packages sold through Federal's self- service rectifier 

dispenser... on hundreds of counters! See your "FTR" 
Distributor now, or write to Dept. F -759 

r.smi'Ìt 

"America's first and largest manufacturer of selenium rectifiers' 

12 

Federal 
Telephone and Radio Campanq 

100 KINGSLAND ROAD, CLIFTON, N.J. 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


$O NEVI! 
ShDIFFERENT! rF 

FER H 
IT'S 

PATENTED! 

:2.609.55D0 3 

#2,625,6s5 
:± 2,644,0i1 

DTHERS PENDI VG 

MONEY BACK GUARANTEED 

TO RECEIVE ,4t UHF and 

,Q1 VHF STATIONS I N ,Fe 
DIRECTIONS FOR 60 MILES 
WITHOUT A ROTORMOTOR OF ANY KIN[!! 

_ti_ _ 
.tek.. 

y t t 4 

POLYMICALIENE 
4 CONDUCTOR 
TRANSMISSION LAVE 

Low Loss External - Air Dic lectric 
Matched Impedance 
Eliminates End Sealing 
Eliminates Condensation 
Up to 50% Less Loss 

Than Tubular When Wet 
Easily Spiraled 
No Ireaking or Shorting 
Pate Its Pending - T. M. Re ). - 

o 

WORLD'S MOST POWERFUL UI- F -VHF 
TELEVISION ANTENNA 
While antenna reception is guars Treed 

for 60 miles, perfect pictures have been con- 
sistently received as for os 160 miles from 
stations. 

aNEW DESIGN FOR '54 

\l_111J4. 
J lw 

r tCtl , 
Oc0`T ApNS 

honnel 

bring in'vHF 
st t¡ 

d e'r'1 clear r 
n, g' tom ¡r 

nt rots 
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d shipped ' 

rlvalA 
. 
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ed 
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November, 1953 

LOW -LOSS SWITCH 

LOW -LOSS PHENOLIC INSULATORS 

USES NEW 4- CONDUCTOR 
MATCHED IMPEDANCE LINE 

ONLY 10 INCH SPACING 
BETWEEN ANTENNA BAYS 

Var a"1" c 
RE 

IN EV 

Ll pIRECtI 

SuPer 
60 

o^ stoll 
. 

e in E0 

d harper P 

t ^ ° 
f o^te 

, 

otion. ' fQI 

the 1°bher 
i full Putch. 

7saP 

orOn- 
everY 

In onY 

s thon 
,Nish or 

do this, 

born vie 
rice. 

WOO 

LIST PRICE 

$3675 

SEE YOUR LOCAL 

JOBRER 

Th. 9 petition 
selector switch 
.l.c Item lcellr 
rotate, the n 

nno in to 
"...V Position. 

PRICE INCLUDES 
Complete stocked orro 4 stack- 
ing bars 9 position switch 
Switch -to -set coupler 2 - 7t /2" 
stand offs Individ.ro ly boxed in 

mailable cartDn 

ALL CHANNEL ANTENNA CORP. 
70 07 Queens Blvd., Woodside 77, N. Y. Hickory 6 -2304 
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OUTPERFORMS ON 

ALL CHANNELS 

Re- entrant network 
as used on ZZ16H 

and 12L 

The sensational, radically new TRIO ZIG -ZAG antenna, 
introduced less than a year ago, has enjoyed the greatest 
acceptance of any TV antenna ever model 

NOW - TRIO introduces a radically new improvement 
that makes this great antenna even greater than before! It 

consists of a new re- entrant type impedance matching net- 
work for ZIG -ZAG antennas which now provides an almost 
perfect impedance match to the feedline on EVERY channel! 

UNIFORMLY HIGH GAIN 

There is no measurable difference in gain on ANY channel 
whether operating stacked high -band and low -band ZIG- 
ZAG antennas from a single feed -line or using them sep- 
arately. There is no insertion loss such as found in isolation 
networks. For example, the ZZ12L and ZZ16H now provide 
3 to 6 DB. more gain than elaborate, stacked cut -to- channel 
arrays. This additional gain is often the difference between 
a good picture and a poor one. 

Elaborate tests conducted all over the country under every 
conceivable type of terrain and in locations where ten out 
of the thirteen VHF channels were available, proved con- 
clusively that TRIO ZIG -ZAG ANTENNAS OUTPER- 
FORM ANY and EVERY colinear, conical, or broadband 
multi -element Yogi on the market today - AND ZIG -ZAG 

does it on ALL VHF channels. Whether its a new installation 
or a replacement, INSIST ON TRIO ZIG -ZAG TV AN- 
TENNAS, with their EXTREMELY HIGH GAIN, SHARP 
DIRECTIVITY, SUPERIOR LINE MATCH, MULTI -CHAN- 
NEL COVERAGE and RUGGED -LONG LIFE CON- 
STRUCTION. 

Illustrated above is the NEW re- entrant network developed 
by TRIO engineers for the model ZZ12L and ZZ16H 
combination. Current shipments will include the complete 
network. There is nothing else needed for single feed -line 
operation! 

Used stacked - or separately - TRIO ZIG -ZAG an- 
tennas are the hottest ever designed! 

New descriptive literature available direct or from your 
supplier. 

New network supplied with all 
high -gain Zig -Zag models 

This 
NEW TRIO PLANT 

This one. 
modern, new 

ro TRI 
Tes SERVE 

not illustrated, sq. h. 
manufacturing TRIO', 

arment facilities hos also been added. Anew laboratory, Although 
T ed, arorr, aluminum 

to meet 
has definite 

commitments will be able so ¡t increased demands, for 
cars of dl all orders. We ore 

suggest 
You order 

sure 

nowl 

GR I G G S V I L LE IL L I N O I S 
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FACTORY TESTED to equivalent Df three 
moiths no-mal use before shipnent. 
TEMPERATURE PROOF. Operates perfectly 
at -50 °. even under heavy icing condi- 
tions. 

FOOLPROOF. Stops itself at ends of rota- 
tion. NO burned out motors: NO broken 
feellines. 
IMPROVED BRAKE. NO coasting; NO drift- 
ing 

TWO MOTORS. Separate motor for each 
direction of rotation. 
SMART -EASY TO USE Control unit. Indi- 
cates direction without turning rotator. 
TWO YEAR GUARANTEE instead of the 
usual one. 

*Write for literature. 

Nove mber, 1953 15 
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4 .EP C.* KIT 
Right now there are 100,000.000 radio 
and TV sets - 4 or more years old - 

in everyday use. These sets do 
not have P.E.C.'s. You'll 
save service time and parts 

investment -have greater 
confidence in your service 

jobs if you replace old- 
style components with 
P.E.C.'s. Centralab 
P.E.C. kits are your e beet supply source! 

PCK -18 
19 P.E.C. units. Re- 
place 42 old -style re- 
sistors and 52 old - 
style capacitors. 
Net -- --$9.00 

PCK -110 
110 P.E.C. units. Re- 
place 255 old -style 
resistors and 52 old - 
style capacitors. 
Net - - - $55.80 

PCK -220 
220 P.E.C. units. 
Replace 525 old -style 
resistors and 620 old - 
style capacitors. 
Net - - - $115.80 
All prices subject to change without notice 

PCK -45 
45 P.E.C. units. Re- 
place 106 old-style 
resistors and 133old- 
style capacitors. 
Net - - -- $24.00 

This P.E.C. Guide No. 2 (included with each kit) 
tells you how and when to use P.E.C.'s. Shows 
cross indexing - schematics - tells you how to 
test P.E.C.'s. Get complete details from your CRI, 
distributor or use coupon below. 

e 
'Trademark - Printed Electronic Circuits 

CE NTRAIAB 
A Division of Globe -Union Int. 

910 -K E. Keefe Ave., Milwaukee 1, Wie. 
Please send name of distributor stocking 

P.E.C. Kits, also additional technical data. 

Name 

Firm 

.Nildress 

Cuy Zone State 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

COMPATIBLE COLOR'S long epic 
march to the nation's capitol, seeking 
that golden seal of approval, appears 
at long last to be drawing to an end, 
and a mighty grand and glittering 
end. For at this writing, the records 
indicate that it seems to be just a 
matter of technical formality, before 
the final go -ahead is flashed to the 
nation. 

As the crucial 30 -day deadline 
passed, no serious objections to the 
Commission's intent to approve came 
forth. Those who did issue briefs were 
critical of the high costs quoted for 
the first output of color sets, and the 
possible inability of industry to cope 
with the economic hazards which such 
prices might introduce; but none ob- 
jected to the system or its capabilities. 

A tip -off on the endorsement that is 
expected, loomed when NTSC's popu- 
lar chairman, Dr. Baker, appeared in 
the office of the Commission's head- 
man, Rosel H. Hyde, with an official 
16- volume color- committee report on 
the final filing clay, and posed with the 
government representative for several 
photos. In presenting the huge record 
to Hyde, Baker said: "These docu- 
ments represent an investment of 
more than one -million manhours of in- 
tensive work by the top engineers of 
the television industry, in an effort to 
develop satisfactory standards for 
commercial color television. . . If 
measured in terms of dollars, this rep- 
resents an investment by industry of 
nearly ten- million dollars over a pe- 
riod of two- and -a -half years. The re- 
sult, we feel, has been the creation of 
technical signal specifications that not 
only will give the public a good tele- 
vision service, but also will permit 
keen competition among various com- 
panies within the industry." 

Accepting the report, the Commis- 
sioner noted that this was a notable 
occasion, for most in industry had ap- 
proved the work, and the few who did 
not go along completely, did not offer 
any truly serious objections. 

Actually only four companies filed 
critical comments with the Commis- 
sion. Particularly disturbed was U. A. 
Sanabria, who felt that economists 
should be consulted first, before a de- 
cision is set, to advise whether the 
nation is really ready for receivers 
that will cost around a thousand dol- 
lars. In his opinion, color TV should 

be restricted to a single area for at 
least three years until there is . . . 

"positive proof that it answers the 
question of economy" ... and there 
appears . . "an adequate capacity to 
supply, so that the television industry 
can roll smoothly when it is intro- 
duced." He also wanted to be sure 
that the introduction of color at this 
time will "not foster a monopoly 
through inadequate distribution of 
know -how, nor that it will load onto 
the public the impossibility of getting 
trained men to service these sets once 
they are on the market." Noting that 
the system offered was truly a . . . 

"masterpiece of electronic science, 
which may be regarded as a technical 
miracle.. ", he asked if the develop- 
ment wasn't a ... "little premature 
and too expensive to fit into our econ- 
omy." 

Also striking out at the price prob- 
lem was Chromatic, who urged the 
Commission to seek adequate assur- 
ance that inexpensive chassis will 
eventually be forthcoming. They were 
well satisfied with the system and its 
ability to produce satisfactory color 
pictures, the brief continued, but the 
matter of lower costs was also funda- 
mental. Insurance that cheaper sets 
will be available must obtain, they in- 
sisted. and such protection must be 
supported by demonstrations of actual 
equipment built to sell at the lower 
prices, with tests being made under 
typical home conditions. 

Paramount also felt that the Com- 
mission should delay final action on 
any new standards until the cost item 
has been more fully explored. They 
believed that it . "would be un- 
fortunate, if in the interest of speed, 
the Commission were to adopt a color 
system which would be of use only to 
those who could afford expensive re- 
ceivers, when by taking a little more 
time, a complete study could be made 
of methods which hold forth promise 
of being able to produce reasonably - 
priced receivers." 

The fourth brief, filed by CBS, told 
the Commission that while they also 
felt that the NTSC receiving gear did 
not meet the price criterion, and in 
addition the equipment did not, in 
their opinion, satisfy the simplicity -of- 
operation point, compatible color 
standards would now be in the public 
interest, since eventually both the cost 

RADIO & TELEVISION NEWS 
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WANT MORE PAY? MORE SECURITY? A JOB WITH FUTURE UNLIMITED? 

ANS! 

I II trai 

ILIANS! NO EXPERIENCE NECE 'SARY! 

l C. Lane, 8 S., M A. 
Pre!ldent: Ri dio-Telerlslon Training Associatlon 
Etetutive Duector, P erce School of R.dic 6 
Television 

LEARN MORE 
I , ;ive you ALL the practical training yol 
need to qualify for the hifhest -paid tech 
ni:ian jcbs in TV. 
4i DIO- 
No experience necessary! You learn by 
practicing with equipment I send you. It's 
easy! I rive you the same successful guid- 
ance tha: has helped hundreds of men to- 
wards a TV career. Many started with onh 
grammar school training. 

TRAINING 
Saves you months if you have previous 
Armed Farces or civilian radio experience! 
Train at home. I give ,sou kits, plus 
equipment to build BIG SCREEN TV RE- 
CEIVER. and FREE FCC COACHING 
COURSE! Everything AT NO EXTRA 
COST! 

I 
You get two wee -s, ours, of inten- 
sive L..boratory work on modern elec- 
tronic equipment at our associated 
school in New York City - Pierce 
School of Radio and Television. And I 
give you all this AT NO EXTRA 
COST whatsoever, after you finish your 
home study training in the Radio -FM- 
TV Technician course and FM -TV 
Technician Course. 

FCC COACHING 3 
Important or : ETTER PA's' JOBS re- 
quiring FCC License. You gat this training 
AT HOME and AT NO EXTRA COST! 
Top TV jobs go to FCC I:censed techni 
clans. 

NEW! PRACTICAL TV C 

& STUDIO COU 

MERAMAN 
SE! 

u at home... in your spare time 
r better -pay jobs in TV 

I957 
v 

11153 3) 
57 Tv 5.., Se. 

lv I75000 25 705.M 
Sq.., I It Stohan, 776 

1954/CST. I 
IV S.., 
76 500 000 
Stohon, 775 

P R O O F! 
TV NEEDS THOUSANDS 

OF TECHNICIANS! 
TV is coming into practically 
every community. More than 
2,1)00 neu TV stations author- 
ized in this country alone! Thou- 
sands of new studios being 
planned and built. All kinds of 
new equipment coming on the 
market. Millions of neu TV -set 
owners will need servicing. It', 
tha rich field of the future with 
money- making opportunities 
NOW t if , I you get in on the 

EARN NIORE 
MORE MONEY AND A CAREER 

ARE WAITING FOR (OU HERE! 
Earn while you learn by repairing TV sets 
for friends and neighbors. Many of my 
students make up to S25 :I week in spare 
time ... pay for their entire training this 
way ... start their own money- making 
service business. When they complete 
training and go into TV full time. their 
earnings zoom into big figures! My gradu- 
ates are now working at RCA, NBC -TV. 
CBS -TV. DUMONT TV and numerous 
of er TV studios and plants. 

Enough equip- 
¡, ment to start 
Ir a your own 

h o m e 
Labora- 

tory! You 
Ie ground floor. f oor, There just won't be I 

arn by 
doing. I give enough TV Technicians to go you ALL the around. It's your equipment. You chance of a lifetime build and keep for GOOD EARNINGS 

a professional in a TOP JOB or t GIANT SCREEN YOUR OWN BUSI- r' TV RECEIVER corn - NESS! 
R 

1 a, 
I 

plete with mammoth 
Public Address System picture tube (takes any 

size up to 21 inch) ... also a Super -Het Radio Re. 
ceiver, RF Signal Generator. Combination Voltmeter- 
Ammeter Ohmmeter, C -W Telephone Transmitter. 
Public Address System, AC -DC Power Supply, and 'r "r more! 15 full Kits! All tubes supplied, too! 

C.-V/ Telephone 
Transmitter 

Just by mailing coupon. Try the Sample - i a. Read how 
and where you can make big money in ...nosily! 

M (For men with previous radio 
and TV training) 

NI train you at home for an exciting 
high pay job as the man behind the TV N camera. Work with TV stars in TV 
studios or "on location" at remote 
pick -ups! A special one -week course of 
practical work on TV studio equipment 

N of Pierce School of Radio h TV, our as- 
N satiate resident school in Now York City, N 
jM i offerod upon your gradilaion. N 
IlG7liiiliiman iiiiiiiiiill 

N 

VETERANS! 
MY SC -10015 FULLY APFRC VED TO 
TRAIN VETERANS UNDER NEW G.I. 
FILL! f dis,ha -ged afte une 27, 
1950 - CHECK COUPON Also ap- 
proved for RESIDENT TRAINING in 
New York C ty as Pierce School of 
Radio and Television . . gJalifies you 
for full subsistence allowJnce up to 
5.160 p,'r morth. 

1 ADIO TELEVISIO 
52 EAST 19th ST 

d by he State óf 
November, 1953 

Combination 
Voltmeter. 
Ammeter - 

ohmmeter 

Super Het Radio Receiver 

CIATION 
N. Y. 
ved by the VA 

IN 
Mi Mr. Leonard C. Lane. President E 

RADIO -TELEVISION TRAINING ASSOCIATION 
IN 52 East 19th Street, New York 3, N. Y. Dept.T -11A MI 

Dear Mr. Lane: Mail me your NEW FREE BOOK. 
FREE SAMPLE. LESSON, and FREE. aids that will 
show me how I can make BIG MONEY IN TELE- 
VISION. I understand I am under no obligation 
and no salesman will call. 

1 PLEASE PRINT PLAINLY) 
Ell NAME .-. ACE Il ADDRESS 

(.IT \' .TONE .STATE 

1111 1 AM INTERESTED IN: II 
Radio -FM -TV Technician VETERANS! 

NI Course Check here for 
FM -TV Technician Course Training under mi 

RN MI El TV Cameraman & Studio NEW G.I. Bill 
Cot. rse `E Ili I 
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"Of the very best!" 
-HIGH FIDELITY MAGAZINE 

FISHER 
SERIES "50" 

It is only natural that more than one manufacturer will claim his 
product is the best. For that reason it remains for you to be the judge. 
We say - demand the specs. Then check workmanship, performance 
and beauty of appearance. If you do all these things, the answer will 
inevitably be ... THE FISHER SERIES "50." There is no finer made. 

F SHEER Master Audio Control M 0 C L 

"One of the finest units yet offered to the enthusiast or audio engineer." 
Radio and TV News. Can be used with any amplifier. IM distortion vir- 
tually unmeasurable. Complete, professional equalization settings and tone 
controls; genuine F -M loudness control; five inputs, five independent input 
level controls, two cathode follower outputs. Self- powered. 

Chassis, $89.50 With blonde or dark calgaet, $97.50 

FISHER FM -AM Tuner MODEL 
50 -R 

Features extreme sensitivity (1.5 my for 20 db of quieting); low distor- 
tion (less than 0.04% for 1 volt output); low Mart (more than 100 db below 
2 volts output.) Armstrong system, adjustable AFC with switch, adjustable 
AM selectivity, separate FM and AM front ends (shock- mounted), cathode 
follower output, fully shielded, aluminum cha,,,i,, self- powered. 

FISHER 50 -Watt Amplifier MgDAEL 

a 

Truly the orld's finest all -triode amplifier, yet moderately priced. A 
man's size unit! Less than 1% distortion at 50 watts (.08% at 10 watts.) 
IM distortion below 2% at 50 watts. Uniform response within .1 db from 
20 to 20,000 cycles; 1 db, 5 to 100.000 cycles. Hum and noise more than 
96 db below full output. Quality components throughout. $159.50 

Rice, slightly higher west o/ the Rockies 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORPORATION 39 EAST 47th STREET N.Y. 
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and simplicity factors would be under 
control. Because of this view, CBS 
continued, the company has set up 
plans to produce tri -color tubes in the 
second quarter of next year; and pro- 
duction of receivers will begin in the 
late spring of '54. 

While they approved the NTSC sys- 
tem, Columbia added, they still main- 
tained that the field -sequential system 
remains as the one ... "which is best 
capable of producing, on a regular 
daily basis under normal operating 
conditions at the station and in the 
home, the most consistently excellent 
quality of color pictures on a practi- 
cal, simple, flexible and economical 
basis." However, because of the sys- 
tem's incompatibility to the 27 -mil- 
lion -odd receivers now in use, they 
added, it would be best that the elec- 
tronic method be adopted. 

Another healthy sign that color 
would be with us soon appeared in the 
announcement that NBC has sched- 
uled some of its top -notch shows for 
color premieres, and will probably also 
colorcast the Tournament of Roses 
Parade as well as the Rose Bowl foot- 
ball game from the coast on New 
Year's day. In addition, the network 
has converted a 300 -seat theater in 
New York City for projection of color 
'l'y on a large size screen; both the 
public and trade will be invited to spe- 
cial showings here. The broadcaster 
also reported that it has begun in- 
structing most of its operating person- 
nel on color procedures, and will aug- 
ment its color facilities at the Colonial 
Theatre by rebuilding the huge War- 
ner Brothers sound stage in Brooklyn 
for color work. 

Color will also be the official spring- 
board for many novel inventions. Mag- 
netic tape, it has been disclosed, will 
be used to record the first color test 
programs emanating from Los An- 
geles. Recording in this fashion, it 
was claimed, offers a practical answer 
to color -program distribution, for du- 
plicate tapes can be turned out at a 
fraction of the costs involved in proc- 
essing copies of color films. While the 
technique is still in the experimental 
phase, it is said to have reached an 
advanced stage, so that its commer- 
cial debut might be announced very 
soon. 

All events thus indicate that, unless 
some unusual complications arise, the 
Commission will approve color offi- 
cially, certainly before the year is out, 
and possibly sooner. 

AIRCRAFT CONTROL. through radar 
and radio -controlled piloting, are still 
the most vital projects of the civilian 
and military. 

In Washington, recently, the Joint 
Communications -Electronics Commit- 
tee of the Joint Chiefs of Staff re- 
vealed that they had proposed a com- 
own system secondary radar safety 
beacon, which would improve the re- 
liability of the radar traffic control 
system, provide positive identification 
of aircraft by use of coded replies, and 

(Continued on page 160) 
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for QUALITY 

TRANSFORMER 

COMPONENTS 

The bulk of UTC industrial transformer produc- 

tion is to customer's specifications for such or- 

ganizations as G. E., Westinghouse, RCA, etc. 

However, a standardized line of approximately 

700 stock items for industrial and communica- 

tion service are available. A few of these types 

are illustrated here. 

STEP DOWN AUTO- TRANSFORMERS 
With 6 foot cord and female receptacle 220-240 to 110-120 Volts -50 60 Cycles 

Type Wgt. 
No. Application L W H Lbs. 

R -41 85 watt capacity 21 21/4 31/e 4 

R-42 125 watt capacity 3 3 31/2 5 

R -43 175 watt capacity 31/4 31/4 37/e 51 

R -44 250 watt capacity 37/e 31/4 37/e 61/2 

R -45 500 watt capacity 41/a 37/e 41/4 12 

R -46 1200 watt capacity 61/2 37/e 41 18 

R.64 2500 watts, no cord 101/2 43/4 63/4 30 

LINE VOLTAGE ADJUSTERS WITH METER 

The perfect answer to abnormal or fluctuating line 
voltage. Adjust switch so that meter reads at red line 
and you know that your equipment is working at 
correct voltage. 

These units combine a tapped auto -transformer with 
a switch and meter In a compact, rugged assembly. 
The nine tap switch provides for line voltages of 60 
to 140 volts on 115 volt output models and 160 to 
240. volts on 230 volt output models. 

All units are designed for 50/60 cycle service and 
come complete with 6 foot Input cord and plug and 
outlet receptacle. 

Type Sec. Wt. 
No. Primary Voltages Volts Watts L W H Lbs. 

R-78 60, 70, 80, 90, 100, 110, 120, 130, 140 115 150 7 4 43/4 6 

R-79 60, 70, 80, 90, 100, 110, 120, 130. 140 115 300 7 4 43/4 9 

R-80 60, 70, 80, 90, 100, 110, 120, 130, 140 115 600 101/4 4 43/4 13 

R-81 60, 70, 80, 90, 100, 110, 120, 130, 140 115 1200 101/4 4 41/4 21 

R-83 160, 170, 180, 190, 200, 210, 220, 230, 240 230 150 7 4 43/4 6 

R-84 160, 170, 180, 190, 200, 210, 220, 230, 240 230 300 7 4 41/4 9 

R-85 160, 170, 180, 190, 200, 210, 220, 230, 240 230 600 101/4 4 43/4 13 

R-86 160, 170, 180, 190, 200, 210, 220, 230, 240 230 1200 101/a 4 43/4 21 

EXPORT VOLTAGE ADAPTER 
Complete with cord and plug and special locking switch providing for line voltages 
of 105, 115, 125, 135, 150, 210, 230, 250 volts; 42 to 60 cycles. Output voltage 115. 

Type Wgt. 
No. Rating Lbs. 

R -47 85 watts 41 

R -48 150 watts 51/2 

TV VOLTAGE REGULATOR 

Complete with cord, plug, and special locking 
switch. Permits operation of 115 volt 50/60 
cycle TV sets on line voltages of 85, 90, 95, 100, 
105, 110, 120, 125 V. 

Type Wgt. 
No. Rating Lbs. 

R-49 350 Watts 5 

ISOLATION TRANSFORMERS SIGNALLING AND CONTROL TRANSFORMERS 

Ideal for Isolating line noise, AC -DC sets, etc. Excellent electrostatic shielding. 
1500 volt breakdown test. Six foot cord and male receptacle. 

Primary 110-120 volts, 50/60 cycles - Secondary 110 -120 volts 

Type Wgt. 
No. Rating L W H Lbs. 

R -72 40 watts 23/4 21 31/4 4 

R -73 100 watts 31/2 31/4 37/e 6 

R -74 250 watts 41/2 37/e 4314 12 

R -75 600 watts 67/e 33'a 41/4 20 

R -76 1200 watts 81/2 41/2 57/e 30 

R -77 2500 watts 12 7 9 70 
(no -cord) 

Primary 110 -120 volts, 50/60 cycles- Secondary 110-120 volts 

High power transformers suitable for operating relays, sirens, horns, gongs, etc. 

from 115 V. 50/60 cycle line. These units have four secondary terminals providing 

4, 8, 12, 16, 20 and 24 volt output. The volt ampere rating is based on the 24 volt 

secondary tap with corresponding reduction at the lower voltages. Underwriters' 
approved primary leads are employed, and screw -type binding posts. 

OVERALL MTG. WEIGHT 
TYPE WATTS DIMENSIONS DIM. LBS. 

SC -3 50 3 x31/243 -9/16 11/4x21/4 3 

SC -4 100 31/444 x4 21/4x21/2 5 

SC -5 250 4 x5 x43 /4 31/4x3 10 

150 VARICK STREET 

EXPORT DIVISION: 13 EAST 40th STREET, 

NEW YORK 13, N. Y. 

NEW YORK 16, N. Y.. CABLES: "ARLAB" 
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ELECTRONIC development in various 
fields has been high; .y stimulated 
oy the Guided Missile F rogram of 

the Department of Defense. One such 
field that is greatly indebted to this 
program is radio telemetry. Some of 
the early circuitry was hastily de- 
vised under great duress to rccomplish 
top prior:ty rush jobs dur: ng World 
War II. It was most effective for the 
pa r :icular assignments, but was defi- 
nitely lim:ted in its applicatiln and not 
commensurate with present components 
and techniques. This article describes an 
electronic decommutation system which 
is based upon present operational re- 
quitement; and which employs new de- 
sigr_ techniques. 

The importance of the radio- telemetry 
fiele is evidenced by the fact that the 
Research raid Development Board of the 
Department of Defense established, 
thrc ugh the Committee on G tided Mis- 
siles, a Wcrking Group on Tel metering. 
Through ',he efforts of this Group, a 
set 3f telemetering standards was pub - 
lished. This set of standards was not 
intended to be a list of detailed speci- 
fications but was regarded a; a means 
of setting forth the characteristics of 
the signals employed by radio -telemetry 

*Chief, Telemetry Section, Development & Manu- 
facturing Di,ision, Ralph M. Parsons Company. 
Ch'ef. Telemetry Section, Techn ;ca! Systems Laboratory, Air Force Missile l'est Center, Air Resecrch and Development Cammsnd Patrick Air For... Base, Florida. 

NOV EMBER, 1953 

Use of plug -in components, shown 
above in the gate- triggering unit, permits rapid servicing. 

Electronic analog low -pass filters are used in a 
system for decommutating FM/ FM telemetered data. 

sjstems, thus making it possible for 
compatible test facilities to exist at 
the various test ranges throughout the 
United States regardless of the Service 
Branch, and representing an RDB ac- 
complishment towards unification and 
equipment standardization. With this in 
sr ind, detailed equipment specifications 
were formulated for the decommutation 
system by engineers of the Air Force 
rv'issile Test Center, Patrick Air Force 
Base, Florida, that would be compatible 
with the RDB standards as well as the 
anticipated missile programs and the 
present state of the art. 

Over -All Telemetry System 
Bef3re delving into the detailed as- 

pects of separating telemetered infor- 
mation, it would probably be worth while 
tc review briefly an over -all FM /FM 
radio- telemetry system. Everyone is fa- 
miliar with telemetry in one of its sim- 
plest forms -wire telemetry is used to 
indicate the amount of fuel in an auto- 
mobile fuel tank. Remote information 
presentation is commonplace today, and 
radio telemetry is one of the specialized 
techniques in this branch of communi- 
cations. 

For the majority of applications, a 
radio- telemetry system is divided into 

two separate installations -an airborne 
transmitting package and a ground re- 
ceiving and recording station. Informa- 
tion from gyros, control surfaces, strain 
gages, etc., is converted by means of 
transducers into electrical parameters, 
such as voltage or inductance changes, 
which can control the frequency of a 
subcarrier oscillator. tip to 12 or 14 
subcarrier oscillators are used simulta- 
neously to modulate a miniature fre- 
quency- modulated transmitter. 

Quite often it is necessary to trans- 

Preliminary adjustments being made 
on the remote console unit, which dis- 
plays separated data on tie meters. 
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Gate units incorporating the filter sections set up for preliminary inspection. 

mit a considerable amount of low fre- 
quency information such as air speed, 
altitude, rate of turn, etc. Since many 
of the subcarrier oscillators are capable 
of high frequency response, i.e., 300 to 
2000 cps, it is practical to commutate 
mechanically many channels of low fre- 
quency data on a single subcarrier oscil- 
lator. Most of the commutator plates 
have 30 segments and, under the system 
standards, three segments are used for 
frame synchronization and 27 segments 
for separate data channels. The sepa- 
rate data channel capacity of 12 contin- 
uous channels may be increased to 116 
channels of information by commutat- 
ing four of the subcarrier frequencies. 

Commutation adds very little to the 
cost, complexity, or weight- per -channel- 
capacity of the airborne package. In 
considering the ground receiving sta- 
tion, it must be realized that the equip- 
ment is not expended with each test as 
in missile testing, so that the cost of 
decommutation equipment to separate 
the commutated data automatically 
(about $20,000) can be amortized over 
many years of operation. 

Basic Telemetry Equipment 
Basic equipment used in ground radio - 

telemetry receiving stations consists of 
an FM receiver, magnetic tape record- 5. 
ers to store the complex subcarrier fre- 

quencies, subcarrier discriminators to 
separate the subcarrier frequencies, de- 
commutators to separate the commu- 
tated data, recording oscillographs and 
pen recorders to display data for an- 
alysis. 

The salient factors of the decommu- 
tation system specifications are accu- 
racy and long -time stability. A survey 
of commercially available equipment 
soon made it very evident that no man- 
ufacturer would guarantee his standard 
models as meeting requirements of high 
accuracy (less than 1% error full scale) 
with good linearity without adjustment 
over an eight -hour period of continuous 
operation. It is appropriate at this time 
to point out, and it cannot be over- 
stressed, that the basic requirements of 
telemetry equipment are typical of what 
is expected of most electronic instru- 
mentation equipment. Some of the more 
important additional electrical perform- 
ance requirements are as follows: 
1. 

2. 

3. 

4. 

Accuracy- Over -all system error 
shall not exceed y 0.5r- of maxi- 
mum deviation. 
Linearity- Output linearity shall be 
within --* 0.25% of full output for 
incremental data changes over full 
channel deviation. 
Stability -All performance specified 
is applicable to a minimum of eight 
hours of continuous operation after 
a warm -up period which shall not 
exceed one hour. 
Signal Input Voltage -A minimum 
of ± 3.75 volts peak -to -peak to a 
maximum of ± 50 volts peak -to -peak 
from a balanced line at any quies- 
cent level shall be satisfactory for 
specified performance. 
Input Impedance -The input imped- 
ance shall be 80,000 ohms or greater. 

Fig. 1. Schematic diagram of a demodulator channel employing a two -stage electronic analog low -pass filter. 
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6. Pen Output- Output impedance 
shall lee approximately 3:10 ohms and 
work into a load impedance of 1400 
ohms (Brush pen motor Type 920 or 
equivalent). A maximum driving 
current of ± 12.5 ma. shall be de- 
livere3 and balanced at center signal 
to grc und. 

'7. Galvanometer Output -Output im- 
pedan_e shall be approximately 330 
ohms and work into a bad imped- 
ance cf 330 ohms (oscillograph gal- 
venom .eter attenuator pa I). A max- 
imum driving current o:' ± 6 ma. 
shall be delivered and balanced at 
center signal to ground. 

8. Remote Indicator Output- Output 
impedance shall be approximately 
330 of ms and work ir..to a load im- 
pedance of 600 ohms (telephone land 
line). A maximum driving current 
of i- 2 ma. shall be delivered and 
balanced at center signal to ground. 

Installation on subtropical islands, or 
along the sea coast, impost s environ- 
mental conditions of high humidity and 
salt content as well as moisture and 
fungus; for this reason, a tropicaliza- 
tion treatment must be given to all 
chassis to prevent leakage paths and 
rapid deterioration. 

A. common source of error in a great 
deal of electronic equipment, and a fac- 
tor which may make the controls overly 
sensitive or make frequent readjust- 
ment of the equipment necessary, is 
the primary power voltage fluctuation. 
While elaborate electronically regu- 
lated power supplies furnish a constant 
d.c. source in this system, any variation 
in the source voltage is carried through 
to all the vacuum tube heaters and may 
overtax the power transformers. There- 
fore, a primary line regulator is in- 
cluded in the equipment --a Stabiline 
voltage regulator Model 1100)A, which 
delivers regulated power at 1;.0 volts, 45 
amperes, to the complete system. 

The equipment to be described in de- 
tail represents the most recert FM /FM 
decommutation system to become com- 
mercially available as a standard item. 
It was fabricated by the Ralph M. Par- 
sons Company under Contract #AF 
08(606) -2;'7 with the Air Force Missile 
Test Center. Electronic analog low -pass 
filters are employed for smoothing tele- 
metered decommutated data. This cir- 
cuit application, new to the field of 
radio telemetry, coupled with the ad- 
vanced sy: tem design shouk prove a 
definite step forward in the state of the 
art. See Fig. 1. 

It will probably be easier to consider 
the operation of the system if a func- 
tional description of the information 
signal and the block diagram of Fig. 2 
are followed. For this reason the first 
circuitry to be described will be that 
dealing with the telemetered commu- 
tated data and its associate i control 
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Fig. 2. Block diagram of a c ass 

functions; then the supplemental cir- 
cuits, such as power supplies and spe- 
cialized test instruments, will be dis- 
c usse3. 

Pulse Selector 
The input time- shared pulse signal 

applied to the electronic decommutator 
is. derived from a subcarrier discrimi- 
nator in a radio -telemetry receiving sta- 
tion and is fed to the pulse selector 
chass:.s. This portion of the equipment 
performs many functions. It detects the 
presence of a master pulse in the com- 
mutated signal train and generates a 
secondary pulse which is transmitted to 
the first counter circuit of the sequen- 
tial counter. It also acts as a primary 
amplifier for raising the voltage of the 
incoming intelligence to a usable level. 
This simplifier is of the differential type 
and it may be used with a balanced line 
input having practically any quiescent 
level. The differential junction of the 
amplifier provides a convenient point at 
which primary gating may take place to 
ft. lfill the requirement of ground gating 
of the telemetry signal. Normally, a 
synchronized, free- running multivibra- 
tor is used to generate switching pulses; 
bt.t ur:der conditions where intelligence 
becomes obliterated by noise, the multi - 
vibrator runs at its own natural period, 
thus generating false switching pulses 
that maintain counting of the trigger 
chain until intelligence is regained. 

The last major function of the pulse 
selector is to provide a closed -loop servo 
system that controls the width at which 
the ground gating circuit operates. This 
width must be kept at a constant pro- 
portionality with relation to the commu- 
ta-ion speed. The servo system senses a 
change in airborne sampling rate by 
virtue of a secondary low -pass filter, 
the output of which -an analog voltage 
-:.S compared to a standard reference 
voltage, and the resulting error -signal 

R A D I O - E L E C T R O N I C E N G I N E E R I N G 

A telemetry receiving statiDn. 

is amplified by a high gain integrating 
amplifier. In turn, this amplifier con- 
trols the clamping point at which a 
phantastron circuit initiates operation. 
Since the sweep of the phantastron is 
linear and the termination of its period 
is stable, the resulting variation in 
clamping level produces a corresponding 
variation in output pulse width. The 
phantastron then provides the blanking 
signals for the primary gating circuit, 
thus completing the closed loop of the 
system. 

Patch Panel and Gate Generator 
In terms of flow of information, the 

second chassis is the patch panel and 
gate generator, which contains the pre- 
viously mentioned counting circuits de- 

(Continued on page 25) 

The "Telemetering Commutator Simu- 
lator" is shown being adjusted to 
provide a pulse train equivalent to 
a 5-cps 30- segment commutated signal. 

5 
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SINGLE- 

SIDEBAND 

TRANSMISSION 
By ROBERT C. MOSES 

Leur. inc. 

Front view of exciter chassis. 

Part 11 covers the design, construction and performance 

of an SSSC transmitter having an output of 600 watts. 

PART I of this series presented a 
general discussion of single -side- 
band, suppressed- carrier transmis- 

sion techniques, including a comparison 
with double -sideband AM systems and 
the basic principles governing gen- 
eration and amplification of the SSSC 
signal. Part II deals with practical 
design considerations of single -sideband 
transmission systems, with particular 
reference to the phase -shift method 
of SSSC generation. In order to il- 
lustrate one application of the tech- 
niques presented, a complete description 
of a typical 600 -watt phase -shift SSSC 
transmitter is included. 

Among the circuits encountered 
in single -sideband, suppressed- carrier 
transmission systems are audio and 
r.f. phase- shifting networks, balanced 
modulators, frequency converters, and 
r.f. linear amplifiers. Space limitations 
preclude a detailed treatment of all 
possible configurations of the system 
elements mentioned; hence the circuits 
to be presented should be considered 
as representative of a typical design. 
By the same token, the discussion has 
been slanted towards those circuits 
particularly applicable to the phase - 
shift system, as the design require- 
ments of the latter are generally more 
exacting. 

Audio Phase -Shift Networks 
Audio phase -shift networks may be 

either of the active or the passive 
type, i.e., they may or may not in- 
clude vacuum tubes. Active networks, 

6 

in general, are characterized by a 
fairly wide audio bandwidth over 
which the amplitude and phase shift 
remain within usable limits; but at 
the same time, they involve several 
tube sections with attendant space and 
power requirements. Passive networks, 
on the other hand, contain only resist- 
ance and capacitance elements but are 
good over a relatively narrow portion 
of the audio range. Both types of net- 
works introduce an insertion loss which 
may vary from 8 to 12 db, depending 
upon the particular network design. 
Figure 2 shows one form of active audio 
phase -shift network in which the de- 
parture from quadrature phase rela- 
tionship is less than 0.8° and the ampli- 
tude is constant within 0.5 db over the 
frequency range from 75 to 5500 cps. 

The network of Fig. 2 accepts single - 
ended audio input at a peak level of 
up to 10 volts, and delivers four in- 
dividual output voltages of equal ampli- 

Fig. 1. Phase characteristics of individ- 
ual elements in the network of Fig. 2. and 
resulting over -all phase characteristic. 
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tude having a mutual 90° phase re- 
lationship, i.e., 0 °, 90 °, 180° and 270 °. 
Phase -shifting elements consist of ap- 
propriate resistance -capacitance high - 
pass networks driven with 180° phased 
output voltages from an associated 
phase -inverting triode. In any one such 
phase- shifting stage, it can be shown 
that the amplitude of the output volt- 
age is constant with frequency within 
limits, whereas the phase shift varies 
according to the relation: 

e = 2 [ tan' CR J 
. (1) 

In order that the audio phase shifter 
may maintain a substantially constant 
90° phase relationship over a wide 
frequency range, several cascaded 
stages in a two -channel arrangement 
are used, and the individual stages are 
"stagger- tuned" to the specific frequen- 
cies indicated. The individual phase 
characteristics thus combine to provide 
the required over -all characteristic. 
Figure 1 shows the phase curves for 
the six networks by themselves, and 
the resulting over -all phase shift vs. 
frequency is also included. 

The passive audio phase shifter of 
Fig. 3 consists of differential 45° lead - 
lag networks employing six RC ele- 
ments in a lattice configuration. Equal - 
amplitude voltages applied to the in- 
puts in 180° phase relation produce 
two output voltages having a sub- 
stantially constant phase difference of 
90° over the frequency range from 
200 to 2600 cps and amplitude equality 
within 1 db over a similar frequency 
band. The insertion loss of this net- 
work is approximately 9 db, and 
maximum phase departure is of the 
order of 1 °. In common with the active 
network described above, it is necessary 
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that. the individual RC elements be 
"tuned" tc specific frequencies in order 
to obtain the required over -all phase 
characteri tics; by the same token, the 
input volti.ges must maintain amplitude 
equality and 180° phase relationship 
over the a adio band of interest. Figure 
4 shows the over -all ampli-ude -phase 
characteristics of this particular audio 
phase -shift network; other passive net- 
work configurations have been devised. 

R.F. Phase -Shift Networks 
In contrast to the audio Ihase -shift 

networks described above, 90° r.f. phase 
shifters operate at substant ally fixed 
signal frequencies. Consequently, they 
may be relatively simple af'airs con- 
sisting either of complementary 45° 
lead -lag networks employing resistive 
and reacti 7e elements or double -tuned 
mutually coupled LC circuits. An ex- 
ample of the first is shown in Fig. 6. 

The phase angle attributable to the 
RL branch of the network is given by: 

8, = tan -' -L (2) 

while that for the RC branch is: 

82 = - tan' wCR (3) - 
Insertion less a in db is: 

a, = 20 log r. 
L -I- R' /m'L') ai 

1 
. . (4 ) 

for the inductive branch, and 

a, = 20 log,, r 1 
l(1 -FRVC')4' '(5) 

for tie cap tcitive branch. 
When the inductive and capacitive 

elements are so proportioned that their 
reactances at the operating frequency 
are equal to the series resistance in 
each branch, -e, = e,, and the dif- 
ferential phase shift between the ter- 
minals of the network is the required 
90 °, the insertion loss is 3 dll to each 
output and the input impedance to both 
branches in parallel is equal tor R. 

In a double -tuned transformer where 
the coefficient of coupling slightly ex- 
ceeds the critical value (KQ. = 1.5 to 
1.8). the phase of the secondary- induced 
voltage is inherently displaced by very 
nearly 90° from that of the primary 
when both circuits are tuned to reso- 
nance. In ac dition, the phase of the sec- 
ondary voltige varies rapidly through 
quadrature in the vicinity of secondary 
resonance. Such a transformer consti- 
tutes an e:ccellent r.f. phase shifter 
since the phase relationship i:: readily 
adjustable ty secondary tuning and the 
insertion loss may be made low. Fur - 
thermore, tt e load impedance presented 
to the driver stage (generally the car- 
rier oscillator) is relatively large; 
hence, little power is dissipated in the 
phase -shifting network. 
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Fig. 2. Circuit diagram and parts values for complete active audio phase shift network. 

Bclanl :ed Modulators 
Balanced modulators utilize vacuum 

tubes or other nonlinear circuit ele- 
ments in a balanced bridge arrange- 
ment whereby the carrier and modulat- 
ing, vo:.tages are introduced in such a 
manner that the carrier is cancelled in 
the ou:put and the sidebands appear. 

IOOK 1% 

100K 1% 

C IN ee16 1% 

Fig. 3. Passive 90° phase -shift network. 

s 

In vacuum -tube balanced modulators, 
any of the conventional forms of modu- 
lation, i.e., plate, grid, screen -grid, etc., 
may be employed, although grid modu- 
lation seems to be most applicable be- 
cause of the very small amount of audio 
power required. The circuit arrange- 
ments of Fig. 5 are typical. 

i 
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ID IDD IK IOK 
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Fig. 4. Amplitude -phase :haracteristics 
of passive phase -shift network, Fig. 3. 

Fig. 5. Circuit diagrams and parts values for two typical balanced n.odulators. 
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Rear view of power amplifier chassis showing location of components. 

In Fig. 5A, the audio modulating sig- 
nal is applied to the grids in 180° phase 
relationship, while the carrier appears 

Fig. 6. RLC type of r.f. phase shifter. 

in phase at the same grids. The plates 
are push -pull connected across the pri- 
mary of a balanced double -tuned trans- 
former in which the equivalent load 
impedance presented to each tube is 
equal, as is the coefficient of coupling 
from the secondary to each half of the 
primary. Circuit conditions are such 
that operation takes place largely over 
the lower bend of the tube character- 
istics. Sum and difference frequency 
components resulting from the modula- 
tion process are developed across each 
half of the balanced primary winding; 
these sideband components have rela- 
tive phases such that they are additive 
in the secondary. The carrier, on the 
other hand, is in phase across the pri- 

Fig. 7. Block diagram of the SSSC transmitter shown in the photographs. 
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mary; cancellation will result provid- 
ed that the system is balanced. There- 
fore, the voltage across the secondary 
represents sideband output alone, and 
is a linear function of the amplitude of 
the modulating signal to the extent that 
the peak audio component at each grid 
does not approach the carrier voltage. 
The usual design criterion for circuits 
of this type is to make the carrier at 
least three to five times larger in am- 
plitude than the peak modulating volt- 
age, thus insuring linearity and low 
distortion over the entire dynamic op- 
erating range. 

The circuit of Fig. 5B functions 
in essentially the same manner as that 
of Fig. 6A. In this case, the audio 
signal is applied in phase to the grids 
while the carrier is in 180° phase rela- 
tion. Plates are connected together and 
work into a common tuned load imped- 
ance. Out-of -phase carrier voltages 
cancel across the latter (subject to sys- 
tem balance conditions), whereas the 
in -phase sideband components are 
passed on to the following circuits. 

Degree of carrier suppression ob- 
tained when using two tubes of the 
same type will be at least 15 to 20 db 
without auxiliary balancing adjust- 
ments. Where a greater degree of 
suppression is desired, resistance and 
capacitance balancing at the grids or 
plates may be necessary. With careful 
balance adjustments, carrier suppres- 
sion of the order of 50 to 60 db may be 
attained; however, slow drifts in tube 
characteristics or component values 
may render such adjustments unstable 
over an extended period of time. 

Frequency Converters 
Frequency converters are a virtual 

necessity in filter -type single -sideband 
equipment since limitations in the side - 
band filter require that initial genera- 
tion of the SSSC signal take place at a 
relatively low radio frequency. In phas- 
ing systems designed for operation 
over a wide range of frequencies, con- 
verters are frequently used to elimi- 
nate the necessity for readjustment of 
the r.f. phase -shift networks when the 
operating frequency is changed. Fre- 
quency converters may be either of the 
single -ended or push -pull type; the 
single -ended version finds application 
in cases where the power output re- 
quirements are small, and where the 
frequencies of the input signal and 
heterodyning oscillator are sufficiently 
removed from one another so that the 
latter can be rejected in a simple band - 
pass filter. Double -ended arrangements, 
on the other hand, are used where ap- 
preciable power is required to drive the 
following stage, or where a high degree 
of discrimination against the local os- 
cillator signal is necessary. 

In the general case of heterodyne 
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frequency conversion, the amalitude of 
the sum and difference frequency com- 
ponents representing the desired output 
will be a linear function of the input 
signal only if the local oscillator injec- 
tion voltag :e is several time; greater 
than the peak signal voltage. This is a 
similar situation to that exist ng in the 
case of the balanced modulators. In 
high -level :' requency converte-s, use of 
a relatively large local oscillator signal 
is implied. At the same time, where 
both signals are impressed on the same 
grid, the peak grid voltage cannot usu- 
ally exceed the fixed grid bias without 
introducing: a secondary form of non - 
linearity; since the peak grid voltage is 
represented by the sum of the two sig- 
nals, the relative levels of the latter 
must be sc selected as to stay within 
the limits defined above. By the same 
token, the tube characteristics and op- 
erating points affect both linearity and 
dynamic range, and a general improve- 
ment: in both is obtained throt gh use of 
tubes having a long grid -base charac- 
teristic, operated at or near .trojected- 
cutaf grid bias. 

SSSC Transmitter 
Practica'. application of a r umber of 

the circuits discussed is illustrated in 
the typical 600 -watt phase -st ift SSSC 
transmitter design shown in the func- 
tional bloc}: diagram of Fig. 7. The sys- 
tem incorporates the active audio phase - 
shift netwcrk of Fig. 2, and two 12AU7 
or 5814 dual- triode balanced modulators 
similar to that of Fig. SA. Because 

áé Non wof .0 néR 
,1AP[°p: ttui(Ó` 0 C 1 I h1+, M.D CATOGAN 

l'ig. 8. Circuit diagram of the audio phase-shift network and voice control. 

operation over a wide range of output 
frequencies is required, the SSSC signal 
is gererated at a fixed crystal -con- 
trolled frequency of 1560 kc., and is 
heterodyned to the final operating fre- 
quency in a high -level balanced mixer 
utilizing two type 5763 beam pentodes. 
The output of the balanced mixer drives 
a dual tetrode type 829 -B push -pull 
class AB, linear amplifier to a peak 
power input of 130 watts for direct 
operation into an antenna system; al- 
ternatively, the latter is operated class 
A3, a: a lower power level to drive a 
push -pull 805 class B linear amplifier 
to a peak power of slightly under 600 
watts. The 1560 -kc. carrier generator 
comprises a type 6U8 triode crystal os- 
cillator and a 12AU7 dual cathode -fol- 

lower isolation amplifier, one section of 
which is driven directly from the oscil- 
lator plate and the other section 
through a 90° r.f. phase shifter of the 
coupled tuned -circuit type. A 6U8 pen- 
tode amplifier operating into a balanced 
load circuit is provided for purposes of 
carrier reinsertion. Additional design 
features include a built -in v.f.o. hetero- 
dyning oscillator and buffer stage, an 
automatic voice -control system with 
provisions for blanking by the received 
signal, and appropriate switching for 
upper and lower sidebands, double - 
sideband AM and double -sideband PM. 
Schematic diagrams of the four sec- 
tions of the system are shown in Figs. 
8 through 11; the system diagram is 

(Continued on page 30) 

Hg. 9. Circuit diagram of balanced modulators. carrier generator and ri. circuits. 
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Experimental setup showing the standard 
noise generator, thermocouple meter, and 
indicating meter for reading noise output. 

By GERARD LYNCH 
Signal Corps Engineering Laboratories 

:.. ::.; 
. 

e:3,Á::.;,:" "..., S 

`. 

PRIMARY 

STANDARD 

THERMAL 

NOISE 

GENERATOR 

A heated precision resistor matched to a coaxial 
line serves as a primary thermal noise standard. 

N ELECTRICAL measurement 
standard may be established by 
mutual agreement on a definition 

of some arbitrary value, system, or 
technique; or the standard may be 
measured by determining two or more 
physical constants, in which case the 
relationship of these constants to each 
other will automatically define the elec- 
trical standard. Primary electrical 
standards are generally fixed by the 
latter method. This article deals with 
the development of a primary type of 
thermal noise generator in which the 
value of noise power is determined by 
the measurement of the absolute tem- 
perature of a coaxial resistor and the 
electrical resistance value of this re- 
sistor. Design data, operational results, 
and some typical noise figure measure- 
ments are included for such a 50-ohm 
standard thermal noise generator. 

Random Noise Analysis 
The decrease of atmospherics with 

increasing frequency has created a de- 
mand for random noise generators that 
will enable the equipment designer to 
know how closely absolute sensitivity 
is being approached. Present -day com- 
mercial electronic random noise gen- 
erator outputs not only vary from model 

10 

to model but the actual value of output 
voltage is not known. 

Thompson, North and Harris' have 
dealt with the equivalent random noise 
of a temperature -limited saturated di- 
ode; Schottky', Nyquist' and Johnson' 
have given detailed analyses of the be- 
havior of random noise due to thermal 
agitation. 

In his work, Johnson has shown that 
the resistance structure has no meas- 
urable effect on the quantity of the 
noise, this being dependent only on the 
value of resistance. The square of the 
thermal noise voltage of a resistor is 
expressed by the following equation: 
E' =4KTfR (1) 
The symbols are defined as follows: 

Table 1. Temperatures required 
to give various noise levels. 

x db i, (°Kelvin) 
3 686 
4 736 
5 926 
6 1167 
7 1468 
8 1850 
9 2340 

K = Boltzmann's constant, 1.38 x 10 " 
joules per degree absolute 

T = absolute temperature, °Kelvin 
KT = kinetic energy of a molecule 
R = equivalent resistance, ohms 
f = the integrated bandwidth, cps 
Inspection shows that R and T are the 
physical constants to be determined. 

If R is the equivalent noise generator 
resistance at any frequency f, Eqt. (1) 
may be expressed as: 
E'.., = 4KTR f(f)df (2) 

, 
indicating that the real part of the gen- 
erator impedance is the design param- 
eter and that the problem is to measure 
R and T. 

The temperature values required to 
obtain practical power outputs were de- 
termined by using the basic equation: 
E,' = 4KT.Rf 
This may be written as follows: 
E' _ 4KT,Rf -T. 
E,' - 4KT,Rf T. 
where E.' is the higher noise voltage 
and T. is the unknown temperature. 
Then: 
x db = 10 log,. T. - 10 log T., . . (5) 
where x db is the desired noise power 
ratio above ambient temperature. This 
reduces to: 

log,. T. = 10 - log,, T.. (6) 

If a value for T. of 293° Kelvin (room 
ambient 20° C) is assumed: 
log,. T. = 0.1 x db + 2.4669 . . . (7) 

Table 1 shows the values of T. re- 

(3) 

(4) 
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tti 

Location of generator 
in the open oven door. 

Completely assembled generator 
ready for insertion in oven door. 

quired to give various values of x db, 
indicating that an oven capable of pro- 
ducing high temperatures is necessary. 

Resistor ) esign 
The design of a coaxial resistor ca- 

pable of a high temperature cycle elim- 
inated the use of most standard mate- 
rials. Since the resistor shoild not be 
affected b small temperature changes 
in the oven, a large resistor mass was 
needed. It was decided that a coaxial 
ceramic fc rin would suffice if a metallic 
film of the correct resistance could be 
deposited on the ceramic. Platinum, a 
nonoxidizi hg metal having a high melt- 
ing point, was selected and "Lava A" 
was used for the ceramic. '.'he photo - 
graahs ar d Fig. 1 show in detail the 
generator which was constructed in- 
corporating this coaxial resistor. 

Ceramic 4letalizing 
There a^e several known methods for 

metallizing ceramics, namely evapora- 
tion, sputtering and painting. Extreme 
difficulties were encountered in trying 
to evaporate or sputter the platinum 
on :he fired ceramic due to the high 
melting point of platinum and the por- 
osity of the lava. The platinum paste 
products of the ¡tanovia Chemical Com- 
pan,i were found to be satisfactory in 
the tempe rature range up t) 900° C. 

With tt e exception of tt e 50-ohm 
strip on the resistance, all of the coaxial 
surfaces were brush -painted with the 
#12 grade platinum paste after the 
surfaces had been heat -cleaned at 600° C 
and cooled to room temperatue e. (Paint - 
firing instructions must be followed or 
flaking an bubbling will occur.) The 
50 -ohm strip was then painted with a 
Liquid Br.ght #05x which has a re- 
sistivity of 25 ohm /sq. cm. after firing. 
Sufficient coats were applied to each 
of four resistance rods to give 50 ohms 
at tie temperatures shown i:i rable 1 

for .3 -db, 4 -db, 5 -db, and 6 -db rods. The 
platinized ceramic forms were then 
stab .lized )y being heated tc 1000° C 
for l6 hot rs. Continuous heat cycling 
to 900° C for three months cased no 
measurable change in resistance. 

The kiln selected was an American 
Art Clay model with a special door 
v.hich allows pull -out operation. 

Operation and Use 
The assembled generator is placed in 

the oven and a chromel -alumel thermo- 
couple is inserted in the resistance rod. 
Temperature readings may be taken on 
a millivolt bridge or the thermostat- 
ically controlled oven can be set to the 
requited temperature and allowed to 
stabil: ze. The generator impedance value 
can be determined with a slotted line 
or impedance bridge, or may be taken 
from z calibration chart. This is neces- 
sary for accurately determining the 
noise power transfer constant. 

When calibrating a laboratory -type 
rondo n noise generator against a stand- 
ard of this type, an amplifier having 
tte desired frequency coverage is re- 
quire( as well as a true r.m.s.- reading 
voltmeter or ammeter. A direct noise 
power comparison at a fixed level is 
possible using this amplifier and volt- 
meter and a correction may be made 
on the laboratory noise generator at any 
one o:' the four levels mentioned, de- 
pendent on the resistance rod selection. 
Ircrertental calibration points may be 
ottained by using an attenuator as 
st own in Fig. 2 and calculating the 
power values in accordance with Eqt. 
(f;), which will be discussed later. The 
attenuator system in Fig. 2 allows the 
use of a noisy amplifier but introduces 
ar error due to attenuator inaccuracy. 

Higher noise values of the laboratory 
type of generator may also be checked 
by inserting a series o' accurate 6 -db 
attenuator pads in series with the lab- 
oratory generator output. 

If the higher noise level measure- 
ments are made in this manner (i.e., 
6 -db attenuator pads attached to the 
laboratory noise generator), Eqt. (8) 
must be used to determine the output 
of the laboratory generator before its 
output can be compared with that of 
the standard. 

Incremental Measurements 
Since resistance rods are not readily 

changed to allow for various noise out- 
puts, an attenuation system was adopted 
to allow incremental noise values to be 
determined. Figures 2A and 2B each 
show a noise figure test setup. Equiva- 
lent circuit analysis of these setups is 
shown in Figs. 3A and 3B, and Eqt. (8) 
indicates how noise figt:re calculations 
are made. Considerable error in the 
value of the attenuated noise power will 
be present if this procedure and Eqt. 
(8) are not followed. 

The various symbols ised in Figs. 2 
and 3 have the following meanings: 
T.° = noise power at output terminals 

of attenuator 
T. = noise power of generator at T. 
TR = noise power of 50-ohm resistor 

at room temperat Ere 
a = power ratio of at enuator = out- 

put /input 
Re.° = resistance of noise generator 

FIg. 1. Cross -section drawing of the noise generator showing internal construction. 
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Disassembled view of the noise generator, showing component parts. 

For the case where the noise 
power T. equals Ts (i.e., generator at 
ambient temperature) and R... equals 
the characteristic impedance of the at- 
tenuator, the output power T.. equals 
Ts since the attenuator output imped- 
ance is a constant for all values of a 
(Fig. 2A). For the case where the noise 
power T. is not equal to Ts and R,.. 
equals the characteristic impedance of 
the attenuator (Fig. 2B), the output 
power T., is given by: 

T., =T.+a (7'. -TR) 
11 =TR [1 +a \T` -1)] (8) 

In the equivalent circuit A, Fig. 3, 
T., is shown as TR, the noise power of 
the resistance of the attenuator. In the 
equivalent circuit B this is also true, 
but the equivalent of the noise generator 

Attenuater 
Setting, db a T., 

0 1.0 
2 0.632 
4 0.398 
6 0.250 1.75 TR 

Table 2. Values of o and T., for 
four different attenuator settings. 

Fig. 2. Block diagrams of two 
different noise figure test setups. 
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is shown as two generators, (T. - Ta) 
and Ts, since T. is a function of the 
oven temperature with a minimum value 
of T5. T5 is shown ahead of the attenua- 
tor; this noise power may be assumed 
to be due only to the terminating re- 
sistance of the attenuator (50 ohms). 
Since TR is a constant for all values of 
attenuation a when the generator is at 
room temperature, only the differential 
power T. - T1 is attenuated. 

As an example, suppose that it is 
desired to determine four values of 
noise power (T.,) at the output ter- 
minals of the attenuator for a fixed 
temperature and resistance value using 
Eqt. (8) and equivalent circuit B (Fig. 
3). For four values of attenuation, 
when R = 50 ohms and T. = 1167° K 
(generator noise power 6 db above am- 
bient), the constant a is first determined 
for the values of attenuation to be used 
(see Table 2), and the equivalent noise 
power is then determined for the values 
of attenuation using Eqt. (8). For an 
attenuation of 6 db, T., = 1.75 TR. 

It should be noted that there is pres- 
ent at the generator terminals, at this 
temperature of 1167° K, 6 db of noise 
power above ambient temperature. 
When using the 6 -db attenuator, T 
thus becomes 1.75 TR or 2.4 db above 

Fig. 3. Equivalent circuits for 
the test setups shown in Fig. 2. 

ambient noise power and not 1.25 Ts or 
0.9 db above ambient. 

Application 
The output of this standard generator 

may be used to calibrate other random 
generators in a direct comparison test 
employing thermocouple, millivoitmeter, 
and coaxial switch; or a more precise 
measurement may be made with a varia- 
tion of Dickeis' radiometer or Free- 
man's calibration system °. The genera- 
tor may also be used in noise figure 
measurements directly by taking two 
readings with an attenuator, and de- 
termining the figure by extrapolation. 

As employed here, the term "noise 
generator" is a misnomer. While it is 
true that noise generators are designed 
to produce calibrated levels of random 
noise, this calibration is generally in 
terms of noise figure -since the noise 
generator is actually a noise figure 
measuring set with a calibration of 
0 db, meaning 0 -db noise figure. 

The thermal noise generator is cali- 
brated in absolute values referenced to 
the noise voltage from a resistor at 
room temperature. Although a tempera- 
ture ratio of 1167/293 is approximately 
4/1 or 6 db in power, this ratio corre- 
sponds to a 3 -db noise figure -which 
must be taken into account in any cali- 
bration of noise figure generators. 

Conclusions 
1. This generator is a primary noise 

standard since its electrical per- 
formance is determined by a quan- 
titative measurement of two physical 
parameters: temperature and re- 
sistance. 

2. Daily use for three months has re- 
sulted in no measurable change in 
output power. 

3. Impedance measurements indicate a 
good 50-ohm source. 

4. The generator is limited in use since 
much time is required to make the 
initial measurement. 

5. A desirable feature would be a 
higher output. 

6. A measuring set similar to Free- 
man's° should be developed to utilize 
this standard fully. 

Considerable credit should be given 
to Dr. Richard Guenther and Dr. George 
Goubau, SCEL, for their aid and guid- 
ance in this project. 

REFERENCES: 

1. Thompson. B. J., North. D. O., and Harris, 
W. A., "Fluctuations in Space -Charge- Limited 
Currents at Moderately High Frequencies," 
RCA Review, Jan.. April, Oct., 1940, and 
Jan.. April, July, 1941. 

2. Schottky. W., "Small -shot Effect and Flicker 
Effect." Physical Review, Vol. 28. July, 1926, 
pp. 74. 

3. Nyquist, H., "Thermal Agitation of Electric 
Charge in Conductors." Physical Review, Vol. 
32, July, 1928, pp. 110 -113. 

4. Johnson. J. B., "Thermal Agitation of Elec- 
tricity in Conductors." Physical Review, Vol. 
32, July. 1928, pp. 97 -109. 

6. Freeman, J. J., "Noise Comparator for Micro- 
waves," RADIO -ELECTRONIC ENOINUERIN0, 
March, 1953. -0- 

RADIO-ELECTRONIC ENGINEERING NOVEMBER, 1953 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


CARRIER- 

CONTROLLED 

RELAY 

By 

DAVID E. HARRIS 
Haller, Raymond and Brown, Inc. 

A relay that is actuated by the presence of 

a signal at the i.f. stages of a receiver. 

IT IS frequently desirable to have in 
operatio i a control circuit that is 
actuated by a received radio signal. 

Such a circuit is incorporated in the 
carrier -controlled relay to be described 
here. 

This unit was designed for use in 
coniunctior with a radio receiver to 
develop a eontrol signal coinciding in 
time with tie reception of an r f. carrier 
wave. It is particularly useful at airport 
control towers where recordi 1g of all 
voice traffic is required; it allows the 
recorder to be turned on only during 
periods when voice communication is 
actually tal:ing place, thus permitting a 
large saving. in recording tape. 

To actuate the relay, a signal is taken 
from the i.f. of the receiver. As there 
are no tuned circuits in the unit, the 
particular i.f. used is of no consequence 
and the relay will operate whenever 
an i.e.:,ignal of sufficient amplitude is 
present. This signal is rectified, ampli- 
fied and then fed to the grid of the relay 
control tube. 

An incoming signal is fed through a 
low impedance coaxial cable to the rec- 
tifier circui: consisting of a. type 1N34 
crystal diode, R,, R, and C. t See Fig. 
2.) R,C, makes up a comparatively long 
time -constant circuit which filters the 
rectified voltage. The resulting d.c. volt- 
age, proportional to the strength of the 
incoming signal, appears on the grid of 
the direct -coupled amplifier V,. C, serves 
to isolate the rectifier from any d.c. po- 
tentials which might be present at the 
receiver i.f. output. 

NOVEMBER, 1953 

The direct -coupled amplifier consists 
of one triode section of a 12A %7, V,. 
Operating grid bias for this stage is ob- 
tained from the drop across the cathode 
resistor, R,, and the drop across the 
portion of the threshold control, R , 

between the negative end and the slider. 
The threshold control, RA, permits ad- 
justment of the bias to V, so that the 
circuit is in its most sensitive state in 
the absence of an input signal to the i.f. 
rectifier. With no input signal, and with 
the threshold control properly adjusted, 
ple.te current in V, is such that its anode 
potential with respect to ground is ap- 
proximately equal to the potential of 
the cathode of the relay control tube, 

due to the voltage drop through R,. 
With the application of an input signal, 
the control grid of V, is driven in a neg- 
ative direction, its anode current de- 
creases and the potential at its anode 

Fig. 1. Rear view of complete unit. 

rises. Because of the high -p character- 
istic of V,, a very small amplitude input 
signal results in a rise of several volts 
in its anode potential. 

The potential at the anode of V, is 
applied to the control grid of the relay 
control tube, V which consists of both 
triode sections of a type 12AU7 con- 
nected in parallel. The cathode of V, is 
maintained at a potential of 75 volts 
above the negative side of the power 
supply by V a type VR75. R, limits the 
control grid current of V, to a very 
small value when the anode potential of 
V, is higher than the cathode potential 
of V. In the absence of an input signal, 
the anode current of V, is too low to 
operate the relay RL,. When an input 
signal is present, the grid potential of 
V, rises, the anode current increases, 
and relay RL, operates. 

Under some conditions, it is desirable 
to bypass the control circuit temporarily. 
The switch, S,, when thrown to the posi- 
tion in which the negative side of the 

(Continued on page 31) 

Fig. 2. Circuit diagram and parts values for the carriertontrolled r"lay. 
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CONSTANT -OUTPUT BROADCAST 

AMPLIFIER 

Front view of unit with 
upper front panel removed, 
showing placement of meter 
and accessibility of tubes. 

Output level of this amplifier remains constant 

within 1 db for input variations of up to 20 db. 

IN COMMERCIAL radio broadcast- 
ing, the factors usually considered 
in design of equipment are: quality 

of response, ease of operation, and long 
life with minimum maintenance. Under 
the "ease of operation" heading comes 
another item which could be termed 
"minimum operational personnel." This 
is more or less true in all instances and 
is especially true at smaller stations 
where the operating margin is small. 
It has been exemplified over the years 
by the increasing use of engineers who 
double as announcers, newscasters, pro- 
gram directors, etc. In studio and con- 
trol room work it has proved very 
successful, because the engineer is 
either doing the announcing or can 
watch the performers, and can thus 
anticipate any sudden increase in loud- 
ness and adjust the gain controls ac- 
cordingly. 

But remote -pickup broadcasts, and 
especially sports remotes, have con- 
tinually presented two problems. The 
sportscaster cannot do justice to his 
reporting if he is endeavoring to main- 
tain a near -constant output level from 
his remote amplifier. This leaves the 
gain- riding to the studio engineer who 
cannot see the play and will therefore 
have difficulty following the changes 
in incoming signal level. The second 
problem is electrical rather than physi- 
cal. It is the possibility of overdriving 
the telephone line from the remote 
location to the control room, which may 
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cause crosstalk in adjacent cable pairs 
or distortion in the broadcast loop. (The 
above is predicated on the use of only 
one man at the remote site. Because 
of the problems just mentioned, it has 
been customary to use two men -one to 
engineer and ride gain, the other to 
give the play -by -play coverage of the 
event. Obviously, this means increased 
overhead.) 

The most practical solution to these 
problems, i.e., the use of some means 
of automatic volume control or ampli- 
tude compression in the remote gear, 
has not been overlooked. But it con- 
flicts with two of the prerequisites of 
remote gear: light weight and small 
size. In order to achieve the quality 
desired with the customary variable -A 

Fig. 1. Basic compressor unit. 

By ED C. MILLER 

Chief Engineer, Station KWEI 

tubes, a push -pull circuit would be re- 
quired and would involve at least three 
more tube envelopes and one more 
transformer than used at present in 
commercial remote equipment, increas- 
ing considerably its size, weight and 
cost. 

In recent months a circuit has been 
developed, primarily for communica- 
tions and amateur use, which is known 
as the NRCS loss compressor. Shown 
schematically in Fig. 1, it is a forward - 
acting, high - impedance compressor, 
with a loss logarithmically proportional 
to the applied signal amplitude. It can 
be designed to produce an output within 
1 db of the zero compression output, 
with an input change of nearly 20 db. 
Its frequency response is good, and the 
distortion at all levels of compression 
very satisfactory, but it does produce 
a low frequency transient with corn - 
pression changes -which limits low 
frequency operation. In the remote 
equipment built at KWEI, this tran- 
sient was eliminated by the push -pull 
arrangement shown in Fig. 2. 

Considerable thought was given to 
the design of the remote amplifier 
shown in the photographs. It meets 
all the physical and electrical require- 
ments deemed desirable by the engi- 
neers responsible for the quality of the 
broadcasts and by the sports an- 
nouncers who have to use it. These in- 
clude light weight, small size, good 
frequency response, low distortion, two 
individually adjustable microphone in- 
puts, and no necessary adjustments 
after setup in the field. 

Normally, when a two -way line is 
available for use as the broadcast 
loop, commercial announcements may 
be read at the main studio and cues 
for the sportscaster can be fed back 
down the line. When this is the case, 
one microphone input is all that is 
needed. But when a one -way line 
is used, and this method of feeding 
cues is not feasible, the sportscaster can 
allow a prearranged time for the an- 
nouncer at the studio to read the an- 
nouncements or be assisted at the field 
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by an announcer. In the latter event, 
two microphones are highly desirable, 
and for that reason two inputs were 
provided. Controls were incorporated 
for both inputs to accommodate an- 
nouncers with widely divergent voice 
strength. The output level control is 
not absolutely necessary but it in- 
creases the flexibility of the unit suf- 
ficiently to warrant its use. 

Instead of an output meter, a meter 
showing the degree of compression is 
much more helpful in setting up the 
gear. To reduce the setup time for each 
broadcast, all controls were recessed 
and the line terminals and power plug 
were instal. ed on the front. The pilot 
light is so placed that -by sin ply slip- 
ping out the jewel -it provides light to 
see the control settings and tc read by 
in poorly lighted locations. T le meter 
is recessed %" behind the p anel for 
protection during transportation be- 
cause no cover is used. And, of course, 
the power supply was built into the 
same case. 

Almost any good quality amplifier 
circuit could be used incorporating this 
type of compression; a simple straight- 
forward circuit was selected. The main 
design cons: deration was to provide 60 
volts peak-to-peak of undistorted audio 
at the input of the compressor, with 
an average audio level at the micro- 
phone. This corresponds to '20 db of 
compression. It is desirable to have an 

Rear view of unit with back cover plate removed to show dual chassis. 

output of about + 15 dbm (1 -mw., 600 - 
ohri reference) available from the 
am plifier. 

The :ìnished equipment, shown sche- 
ma :foal ly in Fig. 2, has been in use for 
several months, and has fulfilled all 
expectations. Through the use of this 
unit, it has been possible for an un- 
assistec.sportscaster to put out a better 
regulated remote than an engineer - 
sportscaster combination with the usual 
remote amplifier. After connecting the 
telephone line and power cable aild 
plugging in the microphone, the man 
setting up the equipment at the remote 
location adjusts the microphone input 

gain control so that the compression 
meter needle swings to about 2 db of 
compression (100 /+a.) when he talks 
into the microphone in his normal voice. 
He then adjusts the output control to 
provide the level desired at the control 
room. Thereafter, he can concentrate 
entirely on the event to be broadcast. 
It has been found that he 18 -db ad- 
ditional compression is ample for most 
announcers even in their most excited 
deliveries. 

As mentioned previously, any ampli- 
fier that meets a few simple require- 
ments can have this compressor built 

(Continued on page 29) 

Fig. 2. Circuit diagram and parts list for the complete remote broadcast amplifier. 

o P2 

R, -1800 ohm, I w. res. 
R2, Rs, Rea- 22,000 ohm, I w. res. 
Rs-1 ',egoism, 1 w. res. 
R.S7,000 ohm, 1 w. re,. 
Rs, R.., Ru. Rn, Ra, Rue R,., Rs. Ru. 

Reo. Ru- 470,000 ohm, 1 w.. es. 
Re -1000 ohm, 2fs w. res. 
R2, Rs. Ru- 100,000 ohm, I w. re,. 

R2 -- 15,000 ohm, % w. r,s. 
R,7- 33,000 ohm, 2,L w. res. Ru- 10,000 ohm, I w. res. 
Ref. R,. --470 ohm, 1 w. re,. P P2-50 ohm low -level variable T pad 
Pr-500 ohm variable T pad 
C1-50 ufd.. 23 v. elec. cep. 
C2-.5 phi., 600 v. cap. 

s, Cu- -16 pfd., 450 u. elec. -ap. 
Cs, Cu, C,:- 8pfd.. 450 v. clec cap. 

CO. Cs, C7, Cs, C,,, Cu -.05 pjd., 600 
r. 

C.-20 pfd., 50 r. elec. cap. 
Cu-.04 pfd., 600 p. cap. 
C,s-)0 pjd., 50 r. elec. cap. 
Co -10 pfd., 450 r. elec. cap. 
Cm, Cis-.005 pad., 600 r. cap. 
Js, 1r -3way microphone jack 
Je -Phone jack 
SO, -4.c. socket 
T, -Input trans., 100 ohms to grid 7r-Ir terstage trans., 20,000 ohm, plate. 

to -plate to grid 
77- Output trans., 10,000 ohm, to 500 ohm, 

CI Cn2 

.3 C 7 :16 

1 

C15 

VI V2 V3 V4 V5 V6 

T, -Power trans., 575 r. c.f. @ 40 ma., 6.3 
r. @ 3.0 amp. 

df, -0.200 pomp. 3" meter 
CH,. CH:-30 by., 40 ma. choke 
S,S.p.s.t. toggle switch 
F, -2 amp., 3 AG fuse PL,S6 II7 r. pilot light 
TS- Output terminal strip 
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ELECTRONIC 

AUDIO 

BANDPASS 

FILTER 

1 By ROBERT J. GUNDERMAN 
Designers for Industry, Inc. 

Cleveland. Ohio 

Design of narrow -bandpass electronic filter with 

center frequency adjustable from 20 to 5000 cps. 

ANELECTRONIC narrow -bandpass 
filter system has been developed 
whereby the center frequency of 

the passband can be moved in the 
range from 20 to 5000 cps. This system 
offers the advantages of simplicity, con- 
tinuous tuning, light weight and high 
stability through the use of negative 
rather than positive feedback. To 
achieve these advantages, a simple 
electronic phase- inverter rejection cir- 
cuit is employed in the negative feed- 
back circuit of an audio amplifier. 

The most common RC null networks 
are the Wien -bridge and the twin -T. 
Neither were suitable for this low - 
frequency bandpass filter system; there 
is no common reference between the 
input and output terminals in the Wien - 
bridge, and the twin -T posed a tuning 
problem. It is not practical to tune a 

circuit with capacitors because of the 
large value of capacitance required. 

To simplify the tuning problem, a 
simple electronic phase -inverter circuit 
was utilized for driving a half -lattice 
RC filter of the all -pass type. In addi- 
tion to the simplification of tuning, 
such a circuit allows tuning ratios of 
100 to 1 without the necessity of band - 
switching. 

The rejection network is shown in 
Fig. 1. Signal voltage passed through 
R, and V. is shifted 180° regardless of 
its frequency, while the main path 
(V,., and V,5) consists of two cascaded 
phase -shift amplifier stages-each de- 
signed to give a voltage phase shift of 
90° when X, - R. The use of two such 
stages allows adjustment of the null 
frequency, as a 180° phase shift in any 
one stage can be obtained only when 

Fig. 1. Circuit diagram and component values for the electronic bandpass filter. 
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R = 0. The output from these stages is 
then passed through an amplifier which 
acts to isolate them from the network 
output (V.). 

Once the proper setting of the bal- 
ancing potentiometer R, is found, the 
output voltages from the two halves of 
V. will be equal in magnitude at all fre- 
quencies since the phase -shifter output 
voltages cannot be altered by varying 
R. That frequency which causes a 
phase difference of 180° between these 
voltages will cause the over -all circuit 
to have a null output. The frequency at 
which the null is produced in this man- 
ner is determined by the variable resis- 
tors, R: and R,, in the phase- shifting 
circuit. 

Values of C,, R, and C., R, were 
chosen according to the desired range 
of null frequencies. When R is maxi- 
mum, the null frequency is minimum 
because X, - 1 /21rfC, and the null is 
that frequency at which R = X,. Be- 
cause a range of 20 to 5000 cps was de- 
sired, calculations for R and C were 
made at f = 20 cycles, where X, is 
minimum. The maximum value of R is 
limited by the tube characteristics; 
therefore, a value of 1 megohm was 
chosen for R. The corresponding value 
for C to give a reactance of 1 megohm 
at 20 cps is approximately 0.01 pfd. 

Due to the fact that two phase -shift 
networks are cascaded, the null fre- 
quency will occur for that signal which 
receives a total phase shift of 180 °. In- 
asmuch as the two phase -shift networks 
may not be perfectly identical, it is 
possible that such phase -shift combi- 
nations as 85° and 95° might occur to 
give the total 180° phase shift. For 
this reason, it is evident that the gang- 
ing of the two resistors need not be 
exact. It was found that standard audio 
tapers give a relatively linear frequency 
calibration for the knob rotation. 

To keep the output voltage of a 
phase- shifter stage constant, the mag- 
nitude of the signal in the cathode re- 
sistor mist equal the magnitude of the 
signal in the plate resistor. This is true 
in a triode stage where the plate and 
cathode resistors are matched to the 
same value. The actual value is not 
critical. 

Response curves, shown in Fig. 2, 
were made on the filter alone at two 
different settings of the frequency con- 
trol. The actual rejection can be seen 
to drop from 0 to approximately 33 db 
at the null. The output signal fails to 
rise all the way to 0 db at the high fre- 
quencies because of the falling off in 
high frequency response of the ampli- 
fier stages. 

Resistor R» in Fig. 1, is inserted to 
allow adjustment of the feedback volt- 
age. This control is necessary since 
transmission at the null frequency is 

(Continued on page 23) 
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bull want ibese specification Sheets from Sylvania 

SYL\KAN li 
LIGHTING RADIO EL ,:C:TRONICS 'I E: E'ISION 

In Canada: Sylvania E ectric (Canada) Ltd., University 

Tower Bldg., SI. Cutberine St., Montrrul, P. Q. 

Sylvania Electric Products Inc. 

Dept. 1A3511, 1740 Broodwar, 

New `'ork 19, N. Y. 

Pleas( send me FREE electronic 

data sheets checked at nsht. 

Sylvania makes it simpler for you to specify accurately the 
electronic components you need. Free Sylvania electronic parts 
specification sheets are available now. 

These data sheets tell you everything you need to know. Included 
is information on all types of sockets, plugs, receptacles, 
connectors, fuse holders, and many other electronic component 
products. Sizes, various materials used, photos and diagramatic 
drawings make each of these "spec" sheets complete and easily read. 

Send today for your FREE data sheets covering products in 

which you are most interested. Just check the coupon below or 
fill in the blank line provided, indicating your specif'.c interest. 

.a. se st saz ; r;fsrtrs..see7 

Molded Sockets 
I I 

Plugs Name 

Special Sockets Receptacles 

Street 
Lamina ed Miscellaneous 
Sockets Products 

City Zone State 
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TINTED TV SCREEN 

Improved clarity of picture and glare 
reduction can be achieved through the 
use of the television screen which has 

dielectric constant, surface resistivity 
and arc resistance are high; and service 
temperature is 175° C. 

Epoglas sheets can be supplied in two 
forms and in thicknesses that range 
from 0.003" through 0.500 ". They are 
available (1) copper -clad on one or 
both sides, ready for etching, or (2) 
unclad, for use in terminal boards or as 
bases for plated and printed circuits. 

COMPUTER DEMONSTRATION 

In this photograph, a Burroughs 
Sensimatic business machine-current 
automatic office equipment -is com- 
pared with a machine of the future, the 

been put on the market by Libbey- 
Owens -Ford Glass Company, Nicholas 
Building, Toledo, Ohio, for makers of 
television receivers. A neutral -tint 
safety glass screen, it was developed as 
a result of research on the part of 
Libbey - Owens - Ford scientists into 
methods of controlling the passage of 
light through laminated glass. 

Actually, this screen is neutral in 
color, but a light filter -which reduces 
the haze of brightness -gives balance 
to contrasting shades of light and 
makes the picture much sharper. The 
photograph shows a resolution test be- 
ing made on a sample of the new screen. 

"EPOGLAS" 

After several months of research and 
pilot production, Plastilight, Inc., 481 
Canal Street, Stamford, Conn., has 
placed on the market a laminate of 
epoxy -resin and glass -cloth known as 

"Epoglas" which exhibits excellent 
mechanical and electrical properties. 
Water absorption is very low (0.016 %) ; 
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-is equipped with facilities to develop 
and produce wire -wound precision re- 
sistors of low and medium power, to 
wind precision coils to customer speci- 
fication, and to handle component sub- 
assemblies of all types. 

Heading the corporation as president 
is F. Gordon Schermerhorn (left), who 

has had many years of successful ex- 
ecutive experience in the electronic 
component manufacturing industry. Mr. 
John G. Cumming, Jr. (right), form- 
erly general manager of the Webb Oil 
Company, is vice -president and treas- 
urer. 

AIRPORT RADAR SYSTEM 

Safer, more efficient traffic control is 
provided by the airport surveillance 
radar system now in operation at the 
Norfolk, Va., municipal airport. De- 
veloped and built by General Electric 
Company engineers at Syracuse, N. Y., 
for the Civil Aeronautics Administra- 
tion, the new system has also been in- 
stalled and awaits commissioning by 
the CAA at many other major airports. 

The radar operator at the right ob- 
serves on the radar screen the flight 
paths of all planes within a radius of 
30 to 60 miles. Only moving aircraft 

new "memory" for ENIAC ( Electronic 
Numerical Integrator and Computer). 
ENIAC's new memory, one of the fast- 
est in existence, was recently demon- 
strated to Army Ordnance officials at 
Burroughs Corporation's Philadelphia 
Research Center. 

Electronic and magnetic techniques 
used in the memory are under develop- 
ment at this research center, which is 
located at 511 N. Broad Street, Phila- 
delphia 23, Pa., for application to in- 
formation- processing equipment for 
business use. High speed computation 
services, performed automatically on 
the Burroughs laboratory computer, 
are now available to business, manu- 
facturing, trade and scientific organi- 
zations. 

COMPONENT MANUFACTURER 

Bradford Components, Inc. -a newly 
organized electronic component manu- 
facturing firm located at Bradford, Pa. 

appear on the screen; map overlays 
show controllers the exact locations of 
obstructions dangerous to approaching 
aircraft. During periods of poor visi- 
bility, the new radar helps to space 
and control the arrival of inbound 
planes so that they can be "fed" into 
the precision approach control system 
at the safest, most efficient rate. 
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VARIABLE RESISTORS 

Two variable composition resistors 
have been announced by Chicago Tele- 
phone Supply Corporation, Elkhart, 

Ind., for use in printed circuit applica- 
tions -Type U70, having a 94," diam- 
eter, and Type U45, with a 1%e" di- 
ameter. The latter control is also avail- 
able with s.p.s.t. or d.p.s.t., 3- ampere, 
125 -volt switch. 

Several unique design features are 
incorporated in these controls: (1) pro- 
tection against bending during handling 
is achieved by recessing each blade -type 
terminal in a notch in the bakelite base 
of the control; (2) valuable mounting 
space is conserved on the printed circuit 
panel by placing terminals close to the 
mounting bushing; and (3) adequate 
clearance for circuit paths is provided 
by ample spacing between terminals. 

ANALOG STIMULUS GENERATOR 

The Model CS "Central Signal Com- 
ponent" is an analog stimulus generator 
manufactured by George A. Phi[brick 
Researches, Inc., 230 Congress Street, 
Boston 10, Mass., for use in high -speed 
repetitive analog computing systems. It 

initiates time solutions and assists in 
the organizing, operating, and calibrat- 
ing of such systems as well as in the 
display of their results. A fixed time 
base of 20 cps is employed, affording a 
50- millisecond computing interval. 

Three kinds of output signals, desig- 
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nated respectively as "clamp, "ramp," 
and "step," can be obtained from the 
Model CS. The clamp holds a system 
artificially stabilized prior to stimula- 
tion; the ramp provides a linear time 
base -covering the entire 50- millisecond 
interval -for plotting and scanning pur- 
poses; and the step is automatically de- 
layed following removal of the clamp. 

DATA- HANDLING SYSTEM 

A multichannel data -handling system 
for use in aircraft and missile testing 
has been completed by the Potter In- 
strument Company, Inc., 115 Cutter 
Mill Road, Great Neck, N. Y., for the 

Consolidated Vultee Corporation of San 
Diego. 

This system is designed to digitize, 
sample, and record information obtained 
from Doppler frequency effects or pulse 
code modulation from each of three in- 
dependent channels, and to provide - 
through a fourth channel -recorded 
time marker signals as a data reference. 
Special decades allow addition or sub- 
traction of counts and indicate the alge- 
braic sign of the total counts. 

Individual components or complete 
systems are now available to provide 
sampling rates up to 100 per second, 
and these may be combined with exist- 
ing or proposed methods employing 
punched cards, direct data printers, or 
magnetic tape recorders. 

VARIABLE OSCILLATOR 

Northern Radio Company's variable 
master oscillator provides a continu- 
ously variable r.f. source with a sta- 

bility of approximately 1 cycle per mc., 
in the range of 2 to 4 mc. It may be 
used as the basic control oscillator for 
diversity receivers, high frequency 
transmitters and other communications 
devices, or as a laboratory standard for 
test and measurement functions. 

No curves, interpolations or calcula- 
tions of any kind are required in the 

alii 1 

use of this instrument. Frequency is 
set approximately to the desired value 
by rotating the oscillator dial. The last 
three digits of the desired frequency 
are on the switches; the frequency 
automatically locks in at this value and 
holds with an accuracy which exceeds 
that of most temperature -controlled 
crystal oscillators. For complete details, 
write directly to Northern Radio Co., 
Inc., 147 West 22nd Street, New York, 
N. Y. 

MINIATURE POTENTIOMETER 

Only .875" in diameter, the Type 9 
Electro -Mec ultralow- torque potentiom- 
eter will operate with a mechanical 
torque as low as .015 ounce -inches. It is 
said to offer an opportunity to designers 
and manufacturers of computers and 
servomechanisms to achieve a hereto- 
fore unattainable degree of miniaturiza- 

tion without sacrifice of high perform- 
ance characteristics. 

A new structural feature of Type 9 is 
the use of a precision- machined alu- 
minum housing for the toroidally wound 
resistance element. Individual poten- 
tiometer cups are only .500" long, and 
the instruments are available in ganged 
assemblies up to six units. A five -cup 
assembly, using one shaft to operate all 

(Continued on page 27) 
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- CRAFTSMANSHIP 

PRECISION 
PRODUCTION 

DELIVERY 

QUALITY 

THE INSIDE STORY 

Top quality means top performance after long 
service. Bliley quality control far exceeds the per- 
functory steps necessary to produce and ship crystals 
which meet a nominal specification. 

Bliley precision process techniques, rigidly followed 
in orientation, slicing, lapping, and plating guarantee 
peak crystal performance. That extra touch of en- 
gineering and craftsmanship makes the big difference 
in your equipment. 

That's the Bliley inside story! 

AZNBLILEY ELECTRIC COMPANY 
UNION STATION BUILDING ERIE, PA. 
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RATURE 
CARBON AND GRAPHITE PRODUCTS 

Standard and special carbon and 
graphite components and materials for 
chemical, electrical, and mechanical ap- 
plications are described in Catalog 40A, 
copies of which may be obtained on 
letterhead request from the Stackpole 
Carbon Company, St. Marys, Pa. 

Recently revised and enlarged, the 
44 -page catalog contains a wealth of 
data on carbon and graphite as applied 
to products ranging from battery and 
welding carbons to tube anodes, elec- 
trical contacts, bearing materials, seal 
rings, rail bonding molds, graphite 
for spectrographic analysis, and many 
others. 

PRODUCTION ENGINEERING 

"Production Engineering" is the title 
of a four -page bulletin available from 
Designers for Industry, Inc., 2915 De- 
troit Avenue, Cleveland 13, Ohio. It 
discusses the DFI production engineer- 
ing services -which include design an- 

alysis, production processing, process 
specification and work simplification - 
and tells how these services are applied 
in the development and testing of pro- 
totype production models and special - 
purpose machinery. 

DISPERSIONS 

A four -page booklet listing 37 disper- 
sions of colloidal graphite, molybdenum 
disulfide, vermiculite, and zinc oxide has 
been issued by the Acheson Colloids 
Company. Typical applications, densi- 
ties, carriers and other important data 
are given. 

Copies of "A List of 'dag' Dispersions 
for Industry" may be obtained by writ- 
ing to Acheson Colloids Company, Divi- 
sion of Acheson Industries, Inc., Port 
Huron, Mich. 

SOLDER AND BRAZING ALLOYS 

Bulletin FF -1 describes Fusion Engi- 
neering's line of flux -containing elec- 
trical, electronic, and mechanical bond 

JUNCTION PHOTOSENSITIVE TRANSISTOR 

DEVELOPMENT of a germanium n -p -n 
junction photo transistor, said to be 

the first commercially available amplify- 
ing photo transistor ever made, has been 
announced by Transistor Products, Inc., 
Boston, Mass., an operating unit of Cie- 
rite Corporation. Its immediate applica- 
tions will include use in automatic punch 
card accounting machines, automatic 
dimmers for automobiles, and automatic 
brilliance controls on television receivers. 

The Type X -25 is an n -p -n junction 
photosensitive transistor with sufficient 
power output to operate a relay. Maxi- 
mum operating power is 60 mw. and 

The X -25 npn Junction photo transistor. 

r 
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maximum nondestructive power is 400 
mw. The X -25 may be considered as be- 
ing a light -sensitive device with an in- 
corporated amplifier. 

This experimental photo transistor 
can be coupled with an a.c. amplifier 
provided that a mechanical or electro- 
mechanical light chopper is used in con- 
junction with it to supply a pulsed 
signal for a.c. current flow. The current 
then will be a function of the light in- 
tensity. Experiment has shown this 
transistor to be responsive to pulse fre- 
quencies as high as 25 kc. 

SO 

0 

: SO 

ú EO 

Average estimated characteristics for 
the experimental X -25 photo transistor. 
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paste solder and brazing alloys, and dis- 
cusses a new two -part semiautomatic 
soldering technique. It may be obtained 
by writing to Fusion Engineering, 4504 
Superior Avenue, Cleveland 3, Ohio. 

A color -coded chart illustrates the 
melting ranges of each solder and braz- 
ing alloy type, and line drawings of a 
variety of parts demonstrate the new 
soldering method which involves pre - 
application of paste to each part with 
separate heat application. 

ELECTRONIC CONTROLLERS 

The Bristol Company, Waterbury 20, 
Conn., has announced publication of a 
bulletin on its new line of "Free- Vane" 
electronic controllers. Known as No. 
B226, the 16 -page bulletin describes the 
latest additions to the Series 500 in- 
struments, available as indicating or 
recording controllers for temperature, 
pressure, flow, liquid level, humidity, 
and time program. 

Information on the unique frequency 
modulation principle of the control 
unit, plus data on combinations of indi- 
cators or recording pens and control 
units, and examples of applications 
are contained in this fully illustrated 
booklet. 

QUARTZ ORIENTATION 

Results of measurements made of the 
relative intensities of x -rays reflected 
from a large number of planes in quartz 
are given in NBS Circular 543 together 
with suggestions for their most effec- 
tive use in the determination of orien- 
tation of crystal blanks. Graphs are 
presented which indicate the effect of 
inclined planes on the intensities of the 
reflected beam, and tables and charts 
to facilitate the use of the most essen- 
tial x -ray data are included. 

Entitled "Reference Data for Orient- 
ing Quartz Plates by X -ray Diffraction," 
Circular 543 is available from the Super- 
intendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, 
D. C., for 15 cents a copy. 

VIBRATION ISOLATORS 

Complete engineering data on the 
Series M44 "All -Metl" vibration isola- 
tors are given in Barry Product Bulle- 
tin 534, which provides the first technical 
description of vibration isolators of the 
knitted -wire type. The Barry Series 
M44 is specifically designed for protec- 
tion of sensitive equipment in military 
aircraft at extreme operating tempera- 
tures. 

Bulletin 534 contains information on: 
transmissibility in all directions of mo- 
tion; isolation curves for acceleration 
and displacement; the effect of load var- 
iation, and of extremely high and low 
temperatures; performance after severe 
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shock; and other data. It's free on re- 
que:,t from The Barry Corporation, 870 
Pik .sent street, Watertown 12, Mass. 

STRAIN GAGES 

Specifict.tions for 105 sizes and types 
of SR -4 s :rain gages are to )ulated in 
the new price list available on request 
front Baldwin- Lima- Hamiltor. Corpora- 
tion, Philadelphia 42, Pa., which also 
covE rs instruments and access )ries. Fac- 
tors to be considered in selecting SR -4 
gages are given more fully than in the 
precious elition. 

Audio Filter 
(Co 'tinned from page 16) 

only 33 dt down from transmission at 
frequencies far removed from the null. 
The proper setting is obtained when 
there is no oscillation at frequencies far 
removed from the null. 

T ie effects of a 33 -db n ill rather 
that, a pe:-fect null from the rejection 
filter can 5e observed in the following 
cale Illations. A 33 -db loss represents a 
voltage ratio of 1 to 45.7, or a feedback 
factor ß of 1/45.7. In this case, the 
amplification A without feedback is 37. 
The gain with feedback is: 

t',= 1+ßA =20.1 

As !+ appr)aches zero, the system gain 
approaches; A. The improves response 
resulting from an increase to 60 -db 
rejection can be calculated in the same 
way, givin; a gain of 35.7. 

These calculations do not apply for 
frequencies removed from the null be- 
cause the feedback signal is 180° out 
of phase with the input only at the null 
frequency - -a result of the phase com- 
parison of constant- amplitudo voltages 
in the output of the filter. However, 
neglecting the slight inaccuracies at a 
point on the curve where the rejection 
is 6 db, the gain is found as above. 
The feedback factor ß is 0.5. giving a 
gain of 1.b95. 

Another important consideration is 
the magnitude of the internal imped 

rig. 2. Rejection network ret.pcnse. 
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a:)ce cf the input signal source. The out - 
p it of the rejection filter has a high 
iripedance and is coupled into the high 
irlpedance amplifier unit. It is neces- 
sary ...hat the magnitudes of both the 
signal source voltage and the feedback 
voltage be applied to the amplifier input 
with he same relative values so that 
p:ope:r mixing will result. If such is 
not the case, the signal input to the 
ampli:er cannot be controlled by the 
variable voltage out of the filter. This 
lack of control is prevented by the addi- 
ti )n o:` an isolation amplifier stage. 

Figure 3 is a plot of the bandpass fil- 
ter response for three different settings 
of the frequency control. A constant 
over -all gain can be had at any fre- 
quency setting within the limits of the 
amplifier response. Constant gain is 
rarticularly useful in analyzing a signal 
fer relative amplitudes of different fre- 
quency components. 

The results obtained through the use 
of this system are reproducible without 
difficulty. Selectivity can be greatly 
improved, it is believed, by increasing 
tF e gain of the RC- coupled amplifier 
and by lowering the depth of the null 
in the. rejection network through the 
addition of more phase- shifting stages. 
Not much can be done to increase the 
feedback at frequencies removed from 
the null because the feedback signal at 
such :)oints is no longer 180° out of 
phase with the input signal. Any in- 
crease in pA at such a point might re- 
sult in oscillations. 

Inability to secure a perfect null is 
dite to the lack of perfect balance of the 
two voltages mixed in the rejection net - 
w)rk output. An increase in amplifi- 
cation of the two out -of -phase signals 
before mixing takes place would greatly 
increase the depth of the null. 

BIBLIOGRAPHY: 
V i'lard, O. G. "Tunable A -F Amplifier," Elea - 

:ronita, .July, 1949, pp. 77 -79. 
Tarman, F. E., "Radio Engineering." McGraw - 

.1i!! !rook Company, Inc., 1947. 
Vt lley, G. E., and Waltman, H., "Vacuum Tube 

.4mpl'fera," Radiation Laboratory Series Vol. 
18, lt'eGraw -Hill Book Company, Inc., 1948. 

Fig. 3. Bandpass filter response. 
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HERE'S WHAT\ 
YOU GET E 

D IMMEDIATE DELIVERY FROM STOCK 
(in any quantity) 

D FINEST QUALITY OF FAMOUS BRANDS 

I] GENERALLY LOWER PRICES 

RETURN PRIVILEGE FOR FULL 

CREDIT IF NOT SUITED TO YOUR 

REQUIREMENTS 

The valuable service W1-ells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 

Our vast stock (the world's largest) 
may contain just the components you 
need to fill urgent orders -- at a substan- 
tial savings in time and cost. 

ADEL CLAMPS ANTENNAS, Irsulators, Mast Sec- 
tions BINDING POSTS BLOWERS CABLE 
ASSEMBLIES CHOKES COILS CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting Micas, 
Silver Micas, Ceramic, Variable, Trimmer CRYS- 
TALS FILTERS FUSES 8 MOUNTINGS GEN- 
ERATORS GROUND RODS HEADSETS I.F. 
COILS JACKS JACK BOXES KEYS, Telegraph 
KNOBS LAMPS LORD MOUNTS LUGS 
MOTORS 8 BRUSHES PLUGS RECTIFIERS Selen- 

, Copper Oxide, Meter, Diode RESISTORS -All 
Types SELSYNS SOCKETS SWITCHES 
Aircraft, Micro, Switchettes, Toggle TIMERS TUB- 
ING- Flexible TUNING SHAFTS TRANSFORMERS 

All Types VIBRATORS WALKIE TALKIES 

DYNAMOTORS 

e }. 

OVER 100,000 
NEW DYNAMOTORS 

IN STOCK! 

DM 32A - DM 53A - PE 86 - PE 101C 
DM 33A -D 101 - PE 94, etc. 
Large quantities of brushes for oil 
types of dynamotor' and motors, 

Write us for quotations. Advise us 
your requirem .nts. 

A complete Signol Corps stock number list - 
ng of items in our stock. Write for listing 
No. SG -200. (For governmentiegencies and 
contractors only.) 
Manufacturers and distributors -write for 
new Condenser Catalog C -10 now available. 

Write, Wire, Phone Your Requirements 

all phones: SEeley 8 -4143 

833 W. Chicago Ave., Dept. R, Chicago 22, Illinois 

NOVEMBER, 1953 RADIO -ELECTRONIC ENGINEERING 23 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


NEW TUBES 
HIGH VACUUM RECTIFIER 

The Los Gatos Brand 705A is a thor- 
iated- tungsten type of high vacuum 
rectifier. With a half -filament connec- 
tion, operation is 2.5 volts at 5 amperes; 
with full -filament connection, operation 
is 5 volts at 5 amperes. A data sheet 
illustrating the 705A and containing a 
dimensional outline drawing is avail- 
able from Lewis and Kaufman, Ltd., 
70 El Rancho Avenue, Los Gatos, Calif. 

When used as a rectifier, this tube 
has a maximum peak inverse voltage 
rating of 30,000 volts for both connec- 
tions. Maximum average plate current 
for a peak inverse voltage not greater 
than 15,000 volts is 75 ma., half fila- 
ment, and 150 ma., full filament; for a 
peak inverse voltage of 30,000 volts, it 
is 50 and 100 ma. respectively. 

TEMPERATURE -LIMITED DIODES 

Thermosen, Inc., manufacturer of 
"Kalotron" diodes, has announced the 
addition of two new tubes to its line. 
Designated as the 5DC -5 and the 5DC - 
5M, they have the following similar 

electrical specifications: filament voltage 
-5.6 a.c. /d.c.; cathode current -55 -75 
ma.; plate voltage -500; plate current 
-.450 -.575 ma. The 5DC -5 uses a T9F1 
bulb and a #8537 8 -pin intermediate 
octal base, while the 5DC -5M uses a 
T51 bulb and a TVA 7 -pin miniature 
button base. 

When the anode current is a direct 
function of filament voltage, these di- 
odes have temperature- limited emission 
characteristics. Small changes in fila- 
ment voltage result in relatively large 
changes in anode current. For further 
information, write to Thermosen, Inc., 
361 West Main Street, Stamford, Conn. 

TWIN TETRODE 

Having a maximum plate dissipation 
rating of 20 watts under ICAS condi- 
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tions, the Type 6252 twin tetrode works 
efficiently with a power output of 12 
watts at 600 mc. It is a lower power 
version of the Amperex Type 5894/ 
AX9903, and has been successfully op- 

erated as a frequency multiplier over 
the entire u.h.f. television band. 

Only 3" in over -all height and slightly 
less than 1 %" in maximum diameter, 
the Type 6252 is particularly suitable 
for low -drain mobile transmitters and 
multiplier chains. For further informa- 
tion, write to Amperex Electronic Cor- 
poration, 230 Duffy Avenue, Hicksville, 
L. I., N. Y. 

HIGH -RELIABILITY TUBES 

Specifically designed for equipment in 
which extreme electrical and physical 
dependability is essential, the newest 
group of "Five- Star" high -reliability 
tubes to be announced by the Tube De- 
partment of the General Electric Com- 
pany, Schenectady, N. Y., includes two 
twin diodes, one twin triode, and two 
pentodes. 

The GL -6202 is a miniature full -wave 
high- vacuum rectifier for power sup- 
plies in which the d.c. current require- 
ments do not exceed 50 ma.; within the 
limits of its maximum ratings, it is a 
replacement for the 6X4. Also a minia- 
ture full -wave high- vacuum rectifier, 
the GL -6203 twin diode is for use in 
power supplies of a.c. and storage bat- 
tery- operated equipment. 

A subminiature medium -mu twin tri- 
ode, the GL -6021 is suitable for general- 
purpose amplifier applications; each 
section has an individual cathode and is 
electrically independent. 

The semi -remote -cutoff characteristic 
of the GL -5899 subminiature pentode 
as a wide -band, high- frequency ampli- 
fier makes it suitable for circuits to 
which it is desired to apply automatic 

gain control. Electrically and physically 
a replacement for the 6AC7, the GL- 
6134 is a sharp -cutoff pentode intended 
for service as a wide -band r.f. or i.f. 
amplifier, or as a video amplifier. 

RCA TUBES 

Among the latest tubes announced by 
the Tube Department of the RCA Vic- 
tor Division, Harrison, N. J., are the 
RCA -5690 -a full -wave vacuum recti- 
fier, the RCA -5719 -a high -mu triode, 
and RCA -5840 -a sharp -cutoff pentode. 

Vacuum Rectifier 

The RCA -5690 is a "Special Red" 
vacuum rectifier tube designed for in- 
dustrial and aircraft applications where 
rigid requirements for dependability, 
stability, and long tube life are of prime 
importance. It has two separate diode 
units of the indirectly heated cathode 
type, and is conservatively rated to 
withstand a maximum peak inverse 
plate voltage of 1120 volts, a maximum 
peak plate current per plate of 375 ma., 
and a maximum d.c. output current per 
plate of 75 ma. 

Triode and Pentode 
Both "premium" tubes of the submin- 

iature type with flexible leads, the 5719 
and 5840 are primarily for use in mobile 
and aircraft receivers where dependable 
performance under shock and vibration 
is a major consideration. A pure tung- 
sten heater is incorporated in each of 
these tubes to give long life under con- 
ditions of frequent "on -off" switching. 

In audio service as a resistance -cou- 
pled amplifier, the 5719 (left) provides 
high voltage gain; it features a compact 
structure designed to reduce micro - 
phonic output. As a broadband r.f. am- 

A. 

vn 

plifier, the 5840 (right) can be used at 
frequencies up to about 400 mc.; three 
leads to the cathode permit isolation of 
the input and output circuit returns. 

TV "MEMORY TUBE" 

Transatlantic television is being 
brought ever nearer to reality. At a 
convention for Raytheon TV distribu- 

(Continued on page 28) 
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Decommutating 
(Covtinuec from page 5) 

signed and mounted in individual plug - 
in type cans. These cans reduce the 
down time due to unit failures and in- 
crease efficiency in system servicing. 
Also induced on this chassis is a series 
of cathode followers used to transform 
the relatively high impedance of the 
counter plates to a low impedance for 
driving lines leading to the individual 
demodulator channels. 

Demodulator 
Two electronic -analog low -pass filter 

units are connected in series on the de- 
modulator chassis. The closed loop gain 
of each is adjusted to a value of 10, giv- 
ing an over -all voltage gain cf 100 for 
each channel. It can thus be seen that 
with a channel zero frequency gain of 
100 _t is possible to realize one volt at 
the output for every volt change in 
pulse input amplitude. Frequency of 
cutoff of tie filters may be .:ontrolled 
independently from the front panel of 
each demodulator chassis; the number 
of d_fferenr: cutoffs is sufficient for de- 
modulating commutation rates ranging 
from 2.5 to 40 rps. A linear cathode fol- 
lower gate drives the first filter unit, 
and the grid of this cathode follower is 
controlled too that during the ong "off" 
time of the duty cycle the grid is below 
cutoff, thus: eliminating drifts in input 
intelligence at the base ling: due to 
changes in vacuum tube transconduc- 
tance and characteristics. During the 
period of gating, the grid is. brought 
into a region just below cutof', permit- 
ting the intelligence to bring the tube 
up to its normal operating and linear 
region. 

Each gave has an output sufficient to 
drive to full scale a Brush direct- writing 
pen motor, a recording oscillograph gal- 
vanometer element, and a remote indi- 
cating device, all connected ir. parallel. 
The output lines of each channel are 
designed so that one is always :;rounded, 
the cther having a voltage which ranges 
above and below ground. When center 
modulation is applied to a particular 
channel, both lines are essentially at 
gro-and and zero current flow.; through 
the recording devices. 

Power Supplies 
Pcwer supplies provide four voltages: 

+250, -250, +175, and -150 volts. The 
latter two are of high current; capacity 
and are used only on the output tubes of 
the demodulator channels. The other 
two provide plate power for tie channel 
amplifiers; and since the amplifiers are 
of a d.c. type, the supplies are highly 
stabilized end slaved to each other. Two 
regulating loops are contained in the 
-250 volt supply: the "A" oop is of 
the convertional type found in most 
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regulated power supplies and performs 
the functions of decreasing hum and 
compensating for rapid changes in load 
and lire voltage, while the "B" loop is a 
high gain a.c. amplifier which receives 
its input signal from a vibrating reed 
type o;! vibrator chopper. This chopper, 
by means of a double -pole, double -throw 
re. ay contact, compares the output of 
th 3 supply to a standard reference volt- 
age. Under conditions of power supply 
drift, the differential produced in the 
co:npa:-ison increases in one of two 
phases, depending upon the direction in 
which the supply has drifted. This pri- 
mary reference is composed of a sub- 
miniature regulator tube contained with 
its dropping resistor in a temperature - 
co:ltroiled oven. Stability of reference 
voltage for long periods of time is of the 
or der of 400 pv., with a static operating 
potent- al of approximately 83 volts. The 
"E" loop -which has a gain of 1000 - 
amplifies this chopper -produced square 
wave; and at its output, a second set of 
contac:s on the same solenoid is used 
to demodulate the amplified signal. A 

long -time- constant RC integrator then 
sn.00tt.s the demodulated square wave 
and provides a d.c. voltage proportional 
to the drift or error voltage between the 
standard reference and the power sup- 
ply output. The amplified error voltage 
of the "B" loop is then returned to a 
control grid of a differential amplifier 
in the "A" loop, where it performs the 
function of compensating for slow, long - 
term drifts within the system. In turn, 
the +1.50 -volt supply is slaved or stabi- 
lized with reference to the -250 volt 
supply, so that as a drift occurs in the 
latter, making it more negative, the 
positive supply will produce a more 
positive voltage -with the result being, 
theoretically, a zero drift of the differ- 
ential voltage between the two. In prac- 
tice, this drift can be measured to 
ground and found to be of the order of 
70) pv. 

Oscilloscope and Commutator 
Remaining chassis in the system are 

the oscilloscope and electronic commu- 
ta:or simulator. The oscilloscope is con- 
nected directly to the pulse selector, 
and various waveforms throughout the 
system may be monitored by selecting 
each individual point with a rotary 
switch found on the front panel of the 
pulse selector. The electronic commuta- 
tor simulator produces a stable and re- 
liable output which duplicates in every 
re.apec: the waveform generated by an 
airborne mechanical commutator. Facil- 
ite.ting the initial setup and check -out 
of the entire ground station is the basic 
purpose of this unit. 

Physical construction of the ground 
statior is such that all major and minor 
chassis: may be serviced in an operative 
condition. Drawer slides permit the 

removal of the large power supply units 
from the rack to an extended position 
where they may be completely rotated 
so that the bottoms of the chassis are 
accessible for servicing. The demodu- 
lator channels are of the plug -in type 
with the chassis designed so that they 
are mounted vertically rather than in 
the conventional horizontal or shelf -like 
position; such mounting allows all vac- 
uum tubes to extend in a horizontal 
direction, providing a configuration sim- 
ilar to vertical ducts from top to bottom, 
and thus permits maximum heat trans- 
fer for a given amount of air flow. 

The electronic -analog low -pass filter 
described in this article was constructed 
from basic circuitry developed by Dr. 
L. L. Rauch, Professor of Aeronautical 
Engineering, University of Michigan. 
Professor Rauch, one of the early pio- 
neers in the field of radio telemetry, 
served as a consultant to the Ralph M. 
Parsons Company. 
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Laboratory Engineering 

5" OSCILLOSCOPE 
DC amplifiers to 43 me with 
17 millivolt sensitivity. 
Calibrating voltages, trig- 
gered sweep. Z -axis modula- 
tion, light shield provided. 
Write for technical details ... 
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By WILFRID B. WHALLEY 
Adjunct Professor of Electrical Engineering 

Brooklyn Polytechnic Institute 

The development of large- screen color television. 

O 
VER A period of many years, there 
has been a great demand for large 
screen pictures for both monochrome 

and color television. Until wide- screen 
projection was developed, satisfactory 
theater operation required images of 
the standard 20' x 16' size and 
comparable in brightness to film projec- 
tion. Also, it was necessary that the 
picture detail closely approximate tele- 
vision system standards. 

Several methods of reproducing large 
images have been developed, ranging 
from high voltage projection tubes to 
special types of electron beam -controlled 
light valves. 

Projection Tube Development 

Intensive effort has gone into the 
problem of increasing the light output 
from picture tubes, and into developing 
an optical lens system to project the 
light onto a theater screen efficiently. 

In the middle 1930's, it was a major 
step to shift from the then typical 7,000 - 
volt operation of direct -view picture 
tubes to the 20,000 -volt operation of 4 "- 
diameter projection tubes. A long series 
of experiments with multiple- aperture 
electron guns resulted, late in 1937, in a 
tube having fairly good resolution with 
a beam current of 1.5 ma. at 20 kv. The 
tube face was accurately processed for 
optical flatness in order to be suitable 
for a high quality f1.4 projection lens. 
Special phosphors were also developed 
to provide higher light efficiency. De- 
spite the high density beam currents, 
and the high average phosphor screen 
power of 30 watts, the illumination was 
insufficient for a theater screen. 

Fig. 1. Diagram of reflective -projection 
optics showing location of the CR tube. 

Courtesy of RCA Review 

CR TUBE . 221 INCH LENS 

RI 
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It was noted that a typical transmis- 
sion -type optical lens had an over -all 
efficiency of only 3 -4 %. The light radi- 
ating from the face of the picture tube 
covered a solid angle of nearly 180 °, 
whereas the lens collected the light from 
an angle of only 40 -60 °. It became clear 
that another type of lens would be nec- 
essary, and experiments were under- 
taken with the Schmidt lens which had 
proved so successful in astronomy. 

As shown in Fig. 1, the Schmidt lens 
is a reflecting type lens having a diam- 
eter many times that of the projection 
tube screen. Since the face of the pro- 
jection tube was almost flat-to avoid 
excessive defocusing of the electron 
beam at the extremes of deflection - 
while the reflective lens was concave, an 
aspherical lens was added at the open 
end for correction. Well- designed optical 
systems of this type give light efficien- 
cies of 20 -25 %. 

To obtain more light output, projec- 
tion tubes were designed for still higher 
voltages. Unfortunately, it was found 
that all phosphors had some "sticking" 
potential. Due to the poor electrical con- 
ductivity of phosphor screens, the crys- 
tals in the phosphor operated at an 
average equilibrium potential such that 
the ratio of secondary electron emission 
was unity. As the second anode voltage 
was increased, the screen potential 
would rise slowly. 

During the war, satisfactory proce- 
dures were developed for placing a thin 
aluminum film on the back of the phos- 
phor screen, and this solved the "stick- 
ing" problem. The vapor -deposited alu- 
minum film was bonded directly to the 
high voltage terminal, and, because of 
its good conductivity, held each phos- 
phor particle at the full d.c. voltage. 

Progressively, projection kinescopes 
have been successfully operated at 50 
kv., and recently as high as 100 kv. 
Nearly all have 7" diameters and in a 
few cases 10" diameters. Each is con- 
structed with a double - walled neck to 
provide a longer glass insulation path, 
and utilizes forced air cooling over the 
glass face. 

Demonstrations of theater color tele- 
vision have been made with groups of 
three of these 100 -kv. projection units. 

RADIO- ELECTRONIC ENGINEERING 

As with early three -unit picture tube 
assemblies, it was necessary that each 
of the three tubes operate with as pre- 
cisely similar characteristics as possible. 
Each tube was made with a different 
type of phosphor chosen to give one of 
the primary colors in the red, green or 
blue regions, and, when necessary, cor- 
rected by a suitable color filter placed 
in the lens. The three deflection yokes 
had to be exactly alike, and be supplied 
from the same horizontal and vertical 
deflection power amplifiers. Also, the 
three lens systems had to be similar, 
have all the components mounted rig- 
idly, yet be adjustable for optical super- 
imposition at the viewing screen. 

Light Valves 

Many engineers have attempted to 
produce large screen pictures from a 
high intensity light source, with some 
form of intermediate control tube or 
other device. The Scophony Company 
designed many monochrome theater in- 
stallations based upon a special form 
of Kerr cell. The Kerr cell was ener- 
gized from the receiver video amplifier, 
and modulated the light from a high - 
intensity mercury vapor source. As 
shown in Fig. 2, scanning of the image 
was obtained by reflecting the light 
beam in sequence from two rotating 
multisided mirror drums. The drum for 
horizontal scanning, while quite small, 
ran at a very high rpm. 

Reasonably bright monochrome the- 
ater television pictures have been pro- 
duced by this equipment, but for color 
television the decrease in light caused 
by the necessary color filters has been 
a real disadvantage. 

The "Eidophor" 

Intensive work in Switzerland over 
the past decade has led to a new type of 
electron beam- controlled light valve 
called the Eidophor, which operates on 
an entirely new principle. It makes use 
of the light from a flaming arc source 
passed through a large transfer mirror 
system. Hence there is high light out- 
put, even for color television operation. 

As may be seen in Fig. 3, the light 
passes in succession through a rotating 

Fig. 2. Fundamentals of the Scophony 
system of ultrasonic light control for TV. 

Courteey of Proceedings of the I.R.E. 
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color filter iisc and a condensing lens, 
and is reflected by a special slotted mir- 
ror onto a spherical mirror coated with 
an oil film. A high quality electron gun 
bombards the surface of the oil. As the 
electron berm-driven by a typical de- 
flection yok r -scans the oil su ^face, an 
electric field pattern corresponding to 
the televisi( n signal is built up. For a 
dark area of the scene the oil film is not 
disturbed, l,hile for a bright area the 
oil film rectives maximum field and a 
correspondi ig change in refraction. Any 
change in refraction of the oil film 
causes light to be reflected bact through 
the spaces n the slotted mirror to the 
projection tans. 

The electron gun operates with a 
steady beam current of only ti() sta. at 
15 kv., less power than is used in a con- 
ventional d rect -view picture tube. The 
electron beam is of a rectangular shape, 
with the lcnger dimension vertical to 
fill exactly the space between adjacent 
writing lints. In the horizontal direc- 
tion, it provides from two to three times 
the horizon al resolution of typical pic- 
ture tubes vrhile controlling the high in- 
tensity light. source. As may be expected, 
the electron gun and the spherical mir- 
ror assembly are located in an evacu- 
ated chambt r connected to a goad quality 
diffusion pt mp. 

This device has many advantages. It 
can he placid in the same position in a 
theater as the usual film projector. The 
light output in color is at least compa- 
rable to color film projection, and has 
high resolu :ion. The video signal power 
required is negligible. Further, since 
only one light source and only one 
electron gun are required, there is no 
problem of registration in -:he color 
image. 

Fig. 3. Mechanical drawing of the 
Eidophot projection system showing: 
(I) arc light source. (2) alerture 
plate, (3) color wheel. (4? conden- 
ser lens (5) mirror bar system. (6) 
electron gun and deflection system, 
(7) spherical mirror with thin layer 
cf liquii, (8) electron -bombarded 
liquid (Tea that modulates light 
beam, (I) knife edge determining 
thickness. of liquid layer. (10 pro. 
¡action ens, (11) directing :mirror. 
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New Products 
(Conti2.ued from page 20) 

five units, is 2.81" in length- including 
the basa and cover. 

Full nformation and data sheets may 
be obtained on request from Electro- 
Me; Laboratory, 21 -09 43rd Avenue, 
Long Island City, N. Y. 

AUTOMATIC CIRCUIT CHECKERS 

High-speed, high -reliability automat- 
ic ehecicers that detect and locate wir- 
ing dis_repancies and reduce test time 
to a m.nimum are now available from 
Federa' Telephone and Radio Corpora- 
tion, associate of International Tele- 
phone clad Telegraph Corporation. The 
sta,dard FTR circuit checkers can auto- 
ma tically test up to 100 circuits; facili- 

tie:. for larger numbers can be provided 
on request. 

Che ;Thotograph shows a test position 

ti 

on the FTR production line; the unit 
being tested is on the left, with the 
automatic circuit tester in the center 
and its associated bridge on the right. 
This production test equipment has 
been used for over three years and has 
resulted in the saving of tens of thou- 
sands of hours of skilled labor. 

Further information on these auto- 
matic circuit checkers may be obtained 
from the Component Sales Department, 
Federal Telephone and Radio Corpora- 
tion, 100 Kingsland Road, Clifton, N. J. 

COMPLEX PLANE ANALYZER 

Vector calculations on the complex 
frequency plane are speeded up by the 
complex plane analyzer -a new form of 
compact analog computer announced by 
Technology Instrument Corp., Acton, 
Mass., for the design of networks and 
feedback control systems. Operation is 
straightforward and accuracy is better 
than 1 %. 

Gain and phase -shift results are com- 
puted simultaneously and appear di- 
rectly on a meter. Frequency response, 
transient behavior and root locus solu- 
tions are easily found for both open - 
and closed -loop systems. Responses to 
impulse, step, exponential and complex 
driving functions can be determined by 
the use of this instrument. 

Whatever your specific needs, depend on PRECISION PAPER TUBES to meet all require - 

mtnts. Spirally wound under pressure, PRECISION PAPER TUBES are subjected to rigid 

tolerance control to insure strict adherence to specifications and provide maximum wind - 

in.) space. PRECISION PAPER TUBES possess 15 to 20% greater strength, yet ore light 

in weight. 
Mzde from the finest dielectric kraft or fish paper, phenol impregnated, acetate or corn - 

binations, PRECISION PAPER TUBES afford high insulation, heat dissipation and moisture 

re:istonce. Available in any size, shape, I.D., or O.D. -any quantity. 
Write today for Arbor List of over 2000 sizes.... Send specifications for free sample. 

:.063 WEST CHARLESTON STREET CHICAGO 47 
Plant No. 2: 79 Chapel St., Hartford, Conn. n ., mr.. of PR[CrelOP Co ano 

RADIO -ELECTRONIC ENGINEERING 

ILLINOIS 
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ROBERT C. CHEEK, formerly assistant division sales man- 
ager of the Electronics Division of Westinghouse Electric 
Corporation, has been promoted to the newly created post 
of assistant manager of engineering. After joining West- 
inghouse in 1939, Mr. Cheek acted as a consultant on power 
system problems, and later, as a specialist on carrier and 
microwave applications. In 1949, he was named "outstand- 
ing young electrical engineer" by the ETA KAPPA NU. 

THORNTON W. CHEW, for the past four years vice - 
president in charge of engineering for Stations KFMB and 
KFMB -TV in San Diego, has now joined the John Poole Broadcasting Company, Hollywood, Calif., as director of 
engineering and operations. He will supervise the construc- 
tion and operation of Station KBIC -TV, Sacramento, and 
Station KPIK -TV, Los Angeles, as well as a third yet un- 
named television station to be built in Fresno, California. 

G. MILTON EHLERS brings to his appointment as chief 
research engineer of Aerovox Corporation, New Bedford, 
Mass., over a quarter of a century of experience in the field of 
electronic components. Holder of various patents for both 
components and processes, Mr. Ehlers has served in such 
positions as: director of research, Globar Corporation; chief 
ceramic engineer, Centralab Division of Globe - Union, Inc.; 
and -most recently -president, Herlec Corporation. 

ELBERT W. MARLOWE, who has been with Union Switch 
& Signal -division of Westinghouse Air Brake Co., Swiss- 
vale, Pa., since 1945, has been appointed section engineer, 
Air Traffic Control and Navigation. He served as super- 
vising engineer, Research Section, during the past year. In 
World War II, Mr. Marlowe worked as an electronic en- 
gineer for both the Naval Ordnance Laboratory in Washing- 
ton, D. C., and the University of California at Los Alamos. 

FRANK J. POWERS has been named head of the Industrial 
Engineering Department of CBS -Columbia Inc., Long Island 
City, N. Y., TV /radio receiver manufacturing subsidiary of 
the Columbia Broadcasting System. Mr. Powers held a 
similar post at the Burndy Engineering Company, and also 
has held managerial posts with Federal Radio & Telephone 
Corporation and the Sperry Gyroscope Company. He is a 
graduate of Union College in electrical engineering. 

JOHN A. RANKIN, the director of engineering of The 
Magnavox Company, Fort Wayne, Ind., since 1951, has now 
been elected vice -president as well. He is in charge of devel- 
opment, design and engineering for the production of all 
civilian and military equipment. Prior to joining Magnavox, 
Mr. Rankin served as an executive engineer in the radio 
and electronic industries; he held prominent positions with 
Belmont Radio Corporation and RCA Industries Labs. 

R A D I O - E L E C T R O N I C E N G I N E E R I N G 

New Tubes 
(Continued from page 24) 
tors and dealers held in Chicago's Opera 
House in July, Mr. C. F. Adams, Jr., 
president of Raytheon Manufacturing 
Company, described a television "mem- 
ory tube" that can store a complete tele- 
vision program for two months or more. 

The high frequency system by which 
TV pictures can be shot across the 
Atlantic Ocean permits the reception of 
only a small portion of the total image 
at a time; hence the information is put 
into the "memory tube" at a relatively 
slow rate. However, when the tube has 
been given a complete picture, it can be 
played back over regular TV stations 
within a few seconds. 

TV PICTURE TUBES 

Two cathode -ray tubes for television 
-Type 24CP4 and Type 24CP4A, its 
aluminized counterpart - have been 
placed in production by The Rauland 
Corporation. Both are rectangular, 
glass, magnetic focus and magnetic de- 
flection, direct -view picture tubes fea- 
turing an electron gun which is used 
with an external single -field ion trap 
magnet and an external conductive 
coating that acts as a filter capacitor 
when grounded. For more information, 
write The Rauland Corporation, 4245 
North Knox Avenue, Chicago, Ill. 

Broadcast Amplifier 
(Continued from page 15) 
into it; but, obviously, the best results 
will be obtained if the complete remote 
gear is designed as a unit. For those 
who would like to duplicate the one 
pictured, or design a similar type of 
unit, here are some factors to be con- 
sidered. 

The first two stages (6J7 and 6SC7) 
should be able to amplify the full 
microphone input -with a normal level 
of speech -to 60 volts peak -to -peak at 
the plates of the 6SC7 without dis- 
tortion and with good linearity. As this 
is the maximum signal level that can 
be applied to the compression circuit 
without introducing distortion, it isn't 
necessary to have much surplus of dis - 
tortionless gain in these stages. With 
the parts values shown, an average of 
8-db attenuation is required between 
the microphone and the input trans- 
former; this allows plenty of latitude 
for use by various announcers, and has 
proved more than ample at Station 
KWEI. The third stage is a push -pull 
high- impedance cathode follower recti- 
fier with series -limiting resistors in 
the grids. 

In this third stage, the capacitor 
from the cathode of the first 6SL7GT 
to ground determines the compression 
time and, to a certain extent, the re- 
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lease rime. Because the voltage 'rom the 
cathode is applied to the two grids of 
the ccmpres;or tube (second (ISL7GT) 
in parallel, t does not have to perform 
any outstanding filtering jcb. A value 
of frcm 10 pfd. to 20 Afd. will provide 
reasonably fast compressicn and re- 
covery. Higher values will produce a 
correspondis gly slower action. The de- 
termining factor in choosing this capac- 
itor i:, to in Ike it as small as possible 
witho rt mal ing the compressicn action 
so fa: ;t tilts.; it becomes noticeable to 
the listeners. The value shown is about 
the optimum for speech. This type of 
compressor works on the prit.ciple of 
introducing I loss into the circuit which 
increases as the input increases after 
a given at dio level is reached. In 
theory, the minimum loss for the serv- 
ice desired is 20 db and the naximum 
loss i s aboi t 40 db. In practice, be- 
cause of the type of rectification 
employed, as other 5 db should be added 
to these figures. Maximum output from 
the transfo:mer T: will titer be 60 
volts minus 45 db, or a little less than 
.5 volts, tines the gain of the trans- 
former. Nominal output itrpelance is 
20,000 ohms. Two triodes in cascade 
can bring tl is level up to about + 15 
dbm using nzgative feedback. 

Because cf the low plate current 
drain of the tubes used, a power 
supply with resistor -capacitor filtering 
would no doubt work; but to be sure 
no ripple w11 be introduced from the 
power sup' ly, it incorporates two 
chokes, with capacitor input. To sim- 
plify constrt ction, the ground lead was 
a bus bar sunning the length of the 
amplifier cht.ssis, grounded to the chas- 
sis only at the tie point r.ea °est the 
input transformer. Hum and noise is 

OCTOBER 7 8-211-111E-RIMA Radio FeU 
Meeting, Tc ronto. Ontario. 

NOVEMBEI: 9-12-Conference 02 Ra- 
dio Meteor, ,logy, University of Texas, 
Ajstin, Texas. 

NOVEMBEI: 13- 14- Annual Erect rondo 
Conference Kansas City Section, IRE. 
Hotel Pros! lent, Kansas City, Me. 

NO'1EMB I 18.20 - Joint IRE -AIEE 
Slits Annuli Conference on Electronic 
Inst-umentc tien in Medicine and thiele- 
onies, New York, N. Y. 

DECEMBER 8 -10 -AIEE- IRE -A7M Joint 
Coa (outer ( lonference and Exhibition, 
Stater HotE 1, Washington, D. C. 

FEBRUARY 4.8, 1954 - Sixth South- 
western Conference and Electronics 
Sho,v, Tulsu, Okla. 

MA3CH 2225, 1954 -Radio Engineer- 
ing Show and IRE National Conven- 
tion. Kings bridge Armory and Wal- 
dorf Astoric Hotel, New York, N. Y. 
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Fig. 2. (A) Distortion at 0 and 10 db 
compression. (B) Frequency response. 

more than 60 db below the maximum 
sigr al level. 

It will be noted in Fig. 1 that there 
are no variables other than the at- 
tenuators, which are adjusted from 
the front panel. All tubes were re- 
placed i sdividually by tubes of different 
manufacturers with no noticeable 
cha lge in results. That there is no 
variable resistor in the cathode circuit 
of V. may surprise some who are 
familiar with the NRCS -type com- 
pressor. A potentiometer is generally 
used here to set the zero compression 
level, which is controlled in this circuit 
by the resistor between the plates of 
V.. If P is determined by formula, it 
is done as follows: 

R .707 (R1, + Ra) 
20 

Then, if R,, and R are 470,000 ohms 
each, the value of R will be 33,229 
ohms. This value will provide an almost 
flat output over the entire compression 
range. As the other resistors have only 
a 20% tolerance, a 33,000 -ohm resistor 
was used for R. R is the dominant 
control over the circuit loss until the 
plate voltage of V. drops, as a result 
of compressor action, below 10% of 
the d.c. plate supply voltage. Resistor 
R° in the cathode of V. determines the 
rate of compression. 

Not only has this remote equipment 
beer used for sportscasts, but also for 
dance orchestra remotes with equal 
success, allowing the announcer to 
emit se the show without riding gain. 
The distance the announcer is from 
the microphone and the loudness of his 
speech control the amount of compres- 
sion aril permit his voice to reduce 
the over -all gain of the amplifier 
(though the output is the same), effect- 
ing the same result as would be ob- 
tained by fading the music into the 
bacl:ground. When the announcer stops 
talking, the amplifier gain returns to 
maximun and the music rises to the 
fore. Though Station KWEI has three 
conimenial standard remote amplifiers, 
the one built by the engineering staff 
is used whenever it is available, in 
preference to the others. 
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PLANS 
INTO 

PLAISI /CS 
PRECISION MACHINING 
OF ALL THE PLA STICS 

inducting 

COPOLYMER 1422 
TEFiOP I 

KEt -F 

POLYSTYRENE 
BUTYRATE 
NYLON 

PLASTIC FABRICATING 
Printloid is equipped for the complete 
production of a wide variety of con- 
sumer and industrial items in any 
quantity. We work with any plastic 
material in sheets, rods and tubes. 
Die-cutting, deep drawing, stamping, 
forming, finishing, and assembling in 
our own plant. 

PLASTIC PRINTING 
LETTERPRESS ... SILK'CREEN 

HOT STAMPING 

for Containers, Displays. Dials, 
Charts, Machined Parts, Etc. 

Ask for brochure illustrating various 
plastic products fabricated to specifi- 
cation by Printloid. 

PRINTLOID, INC. 
9S Mercer St., N. Y. 11, N. Y. 
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TifdialfeL 
"FIELDS and WAVES in MODERN 

RADIO" by Simon Ramo and John R. 
Whinnery. Second Edition. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, N. Y. 576 pages. 
$8.75. 

Expanded by about 10%, the second 
edition of this well- known, widely used 
book contains much new material de- 
signed to keep it the simplest yet most 
thorough treatment of the electromag- 
netic theory essential to a practical 
understanding of fields and waves in 
present -day radio. Nearly all of the 
original material has been revised for 
additional clarity, with some of the less 
useful parts being eliminated. 

The new material includes: a com- 
plete chapter on microwave networks; 
more simple examples in the chapters on 
static fields; use of the Smith chart in 
the simple transmission line treatment; 
several new aspects of propagating 
waves, such as the principle of duality 
and slow -wave circuits; and new fea- 
tures in the chapter on radiation, such 
as discussions of horns, slot antennas, 
and receiving antennas. 

Many problems have been added in 
this edition, particularly at the intro- 
ductory level, and the rational mks sys- 
tem of units is used throughout. 

"DIELECTRIC AERIALS" by D. G. Kiely, 
Royal Naval Scientific Service. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16, N. Y. 
132 pages. $2.00. 

As no complete theory of the opera- 
tion of dielectric aerials exists, and as 
methods of theoretical treatment vary 
in initial assumptions and in obtained 
results, it has not yet been possible to 
prepare a textbook giving an authori- 
tative account of the subject. One of 
Methuen's Monographs on Physical Sub- 
jects, this volume provides a critical 
review of the existing theoretical and 
experimental work on radiation pattern 
characteristics and the derivation of 
mathematical expressions for them. In- 
formation useful for practical design 
has been included. 

"Dielectric Aerials" is addressed pri- 
marily to physicists and engineers who 
are not specialists in aerials, although 
the experienced aerial designer may find 
the design data useful for future appli- 
cations. Little attention has been paid to 
the details of experimental techniques, 
which are largely standard; the bibli- 
ography will assist the reader in ob- 
taining further details of experimental 
procedure. 
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SSSC Transmission 
(Continued from page 9) 

split up in this manner for the sake of 
clarity of presentation and discussion. 

Phase -Shift Network and Voice Control 
Shown in the schematic diagram of 

Fig. 8 are the audio phase -shift net- 
work and voice control circuits. The 
audio phase -shift network is identical 
to the one shown in Fig. 2. Individual 
plate and cathode resistors for each 
phase- shifting stage must be accurately 
matched to each other within ± 0.5 %, 
and should be of a type which will 
retain precise resistance values with 
aging and environmental variations. 
By the same token, the phase -shift re- 
sistors and capacitors must be selected 
to like tolerances and have the same 
high order of stability. Also, because 
the operation of the phase -shift net- 
work as a whole is adversely affected 
by any appreciable impedance in the 
plate supply, the latter should be of the 
electronically regulated type. The op- 
erating range of this particular net- 
work is 70 to 5800 cps for 30 -db or bet- 
ter undesired -sideband rejection, and 
the insertion loss is about 10 db. 

The input of the phase -shift network 
is designed to operate from a micro- 
phone preamplifier through a 500 -ohm 
audio line. Maximum input level is +15 
db, and is attenuated through a re- 
sistance network to feed each phase - 
shift channel in phase. A potentiometer 
in one channel input permits equaliza- 
tion of the audio voltages applied to 
each balanced modulator. The grid of 
the voice control amplifier is fed from 
the common input through a high -pass 
RC network and gain control, and the 
output of this stage is coupled through 
a step -up transformer to a rectifier and 
d.c. amplifier. The plate circuit of the 
latter includes a normally closed sensi- 
tive relay. Application of an audio 
signal causes the d.c. amplifier plate 
current to be cut off, thus opening the 
relay and applying plate voltage to the 
appropriate r.f. stages. A time- constant 
circuit at the grid of the d.c. amplifier 
delays slightly the reclosing of the re- 
lay in order to hold the transmitter 
"on" during normal pauses in speech. 
To prevent actuation of the voice con- 
trol circuits during loudspeaker opera- 
tion, a "lockout" audio signal is derived 
from the receiver and applied to the 
blanking rectifier at a level of about 15 
volts. The d.c. output of the latter is 
filtered and appears as a negative bias 
at the grid of the voice control amplifier 
stage, desensitizing it during the time 
the received signal is present. 

Modulators and R.F. Circuits 
Balanced modulators, carrier genera- 

tor, frequency converter, and the first 

linear amplifier are shown in Fig. 9. 
Quadrature output of the audio phase - 
shift network is applied as two indi- 
vidual balanced audio signals to modu- 
lators A and B through the sideband- 
selector switch S,. This switch is so 
arranged as to reverse the phase of the 
audio voltage to modulator A, thus per- 
mitting selection of upper or lower 
sideband; additional positions disable 
either modulator A or B to allow gen- 
eration of double -sideband phase- or 
amplitude -modulated signals respec- 
tively. 

The two balanced modulators them- 
selves use conventional double- triode 
circuits having cathode resistor bias, 
and are fitted with individual balanc- 
ing controls in the grid circuits. Pro- 
visions for capacitance -balancing were 
found to be unnecessary. The plate cir- 
cuits of the two modulators are con- 
nected in parallel, and the combined 
output is applied to the primary of the 
balanced transformer T,,,. This trans- 
former is equipped with a split primary 
winding, each section of which is in- 
ductance -tuned by an appropriate slug 
to permit balancing of the entire modu- 
lator system. The balanced modulators 
operate at +250 volts, and each draws 
11 ma. of plate current; the peak car- 
rier voltage on each modulator is 10 
volts, and the peak audio signal is 2.5 
volts to each grid. Effective conversion 
gain is of the order of 7 times for both 
modulators together, and the carrier 
suppression exceeds 40 db. 

Consisting of a conventional crystal - 
controlled oscillator at a frequency of 
1560 kc., the carrier generator utilizes 
the triode section of a 6U8 triode -pen- 
tode. Included in the plate circuit of the 
oscillator is the primary winding of an 
overcoupled 1560 -kc. i.f. transformer, 
which, in conjunction with the tuned 
secondary, constitutes the r.f. phase 
shifter. The 12AU7 dual cathode fol- 
lower accepts the quadrature r.f. com- 
ponents from the latter, and develops 
the required 10 volts for application to 
the balanced modulators. The cathode - 
follower intermediate stage provides 
isolation between the modulators and 
the r.f. phase -shift network, and elim- 
inates any stray cross -coupling and un- 
desirable reaction effects upon the lat- 
ter; at the same time, the carrier source 

Fig. 10. Schematic of the v.f.o. circuita. 
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impedance is reduced to a vable of less 
than 1000 (hms while the effective load 
impedance an the phase shifter exceeds 
0.5 rnegohrrs. Controls in the cathode 
circuit of each isolation stare permit 
adjustment of the respective carrier 
levels applied to each balanced modula- 
tor. The grid of the 6U8 carrier ampli- 
fier is driven from the appropriate 
cathode follower through a variable 
carrier -insertion control and capaci- 
tance attenuator; this stage irovides a 
voltage ga'n of 30 times and develops 
up to 50 volts across the balanced out- 
put circuit. Amplified carrier voltage is 
applied through small couplirg capaci- 
tors to the balanced secondary of T,.,. 

The frequency converter .s of the 
power typa, utilizing two type 5763 
beam pentodes in a balanced mixer ar- 
rangement. Both signal and local os- 
cillator are applied to the control grids 
with the latter component in phase to 
produce cancellation in the double - 
ended output circuit. As the heal oscil- 
lator operates at 1560 kc. on the low 
side of the desired output frequency, 
the sum -frequency components of the 
heterodyne process are recovered in the 
tuned plate circuit, and the suppression 
of the osc llator signal is so ne 30 db. 
The balanced interstage transformer is 
double -tuned and slightly overcoupled 
to provide reasonably constant response 
over the required frequency rt.nge. Peak 
oscillator voltage at the grids is 27 
volts, while the peak sideband signal to 
each grid is approximately 7 volts for 
full output. Under these conditions, the 
conversion gain of the mixer : ;tage is of 
the order of 9 times, and the maximum 
power output for linear operation ex- 
ceeds 3 wt.tts with a total plate power 
input of 1: watts. 

The push -pull 829 -B linear amplifier 
operates (lass AB,, with a maximum 
d.c. grid carrent of 2.5 ma. and a peak 
plate power input of 130 watts; at these 
ratings, the r.f. power output is ap- 
proximate y 60 watts. Quiescent plate 
input at a plate voltage of 550 volts is 
between 20 and 25 watts for both tube 
sections. Operation is class AB, when 
the stage is used to feed a antenna 
system directly; when operated as a 
driver for the 600 -watt linear amplifier, 
the power levels are considerably lower 
and class AB, operation provides more 
than adequate driving power. The in- 
dependent 250 -volt screen supply for 
the 829 -B stage is stabilized by means 
of voltage regulator tubes, and the -30 
volt fixed bias supply is of the low -im- 
pedance type using selenium rectifiers 
and large filter capacitors. Neutraliza- 
tion and parasitic -suppression measures 
are included in the design. 'Io insure a 
reasonabl' constant load on the high - 
level mixer stage, and to improve the 
regulation of the r.f. grid- driving volt- 
age, the secondary of the input trans- 

Fig. 

rans- 

Fig. 11. The 600 -watt linear amplifier. 

former is damped with a resistance load 
of 12,000 ohms. 

H.'tercdyne Oscillator 

Figure 10 shows the v.f.o. circuits. 
The oscillator is a series -tuned electron - 
couplei type, using a 6BH6 pentode, in 
which frequency stability approaching 
that o:' a crystal- controlled oscillator is 
obtained by virtue of heavy capaci- 
tance- .oading of the tube grid- cathode 
circuit. The plate of the oscillator 
orerates into an untuned load, and is 
capacitance -coupled to the 6AR6 buf- 
fer- doubler stage. This stage is gang - 
tuned with the oscillator; it operates 
straight through for frequencies up to 
4:) mc., and as a frequency multiplier 
for higher frequencies. The oscillator - 
buffer ou iut is at all times 1560 Ice. 

lower than the final output frequency. 
0 itput voltage from the v.f.o. system 
averages 40 to 50 volts r.m.s. over the 
tl: ning range, and is coupled to the 
grids of the frequency converter 
ttrough a small variable capacitor to 
permit adjustment of the mixer excita- 
tirn level. In accordance with usual 
practices, the plate and screen voltage 
supplies for the v.f.o. are regulated. 

Linear Amplifier 

The 600 -watt linear amplifier of Fig. 
1:. utilizes two type 805 high -p power 
triodes of 125 -watt rated plate dissipa- 
tion in a neutralized push -pull circuit 
a:rangement. D.C. operating voltages 
and driving signal levels are such that 
operation of the stage is class B at all 
times. Circuit design is conventional 
with the possible exception of the grid - 
damp'.ng resistor included for purposes 
o:'' im proved driving voltage regulation 
a:id load impedance stabilization for 
the driver stage, as outlined previously. 
This resistor dissipates approximately 
2:: watts under maximum signal condi- 
tions, and the total effective driving 
power required by the amplifier is of 
the order of 28 to 30 watts. Tuning ca- 
pacitances in both grid and plate cir- 
ciits are somewhat larger than usual 
for the frequency of operation, thus 

maintaining the reasonably high op- 
erating Q desirable for linear operation 
of a class B system and assisting in 
harmonic reduction as well as facilitat- 
ing load coupling. In keeping with the 
requirements for a "stiff" source of bias 
voltage, the -16 volt grid bias is de- 
rived from a battery supply. Facilities 
are included for switching in auxiliary 
grid -leak bias for class C c.w. opera- 
tion. Peak power input to the amplifier 
with a 1500 -v. plate supply is slightly 
under 600 watts, with an r.f. power out- 
put of approximately 350 -360 watts. 
The maximum signal d.c. grid current 
is between 40 and 50 ma. Over -all 
measurements of the entire system in- 
dicate less than 10% deviation from 
linear input -output characteristics up 
to the operating levels given. 

Carrier -Controlled Relay 
(Continued from page 13) 

power supply is connected to ground, 
will remove the negative bias voltage 
from the cathode of V,. The anode volt- 
age of V, will then be very high and the 
control relay, RL,, will be continuously 
energized. 

RL, is a sensitive relay for use in the 
anode circuit of a vacuum tube. It has a 
coil resistance of 5000 ohms, and pos- 
sesses two separate sets of double -throw 
contacts which are used to switch the 
recorder or other device being controlled. 

The power supply is a conventional 
transformer -full wave rectifier combi- 
nation. In order to stabilize the unit 
against the effects of varying line volt- 
age, the output of the filter is regu- 
lated by two voltage regulator tubes in 
series, V, and V.. 

To adjust the unit for proper opera- 
tion, the receiver is tuned to a frequency 
at which no signal is received and 
threshold control, R advanced until the 
control relay is energized. This control 
is then carefully backed off until the 
relay is de- energized. Proper operation 
can then be checked by tuning the re- 
ceiver so that a signal is received. It 
may be necessary to make slight adjust- 
ments in R, to arrive at the desired 
setting. 

Another of the many possible uses of 
this carrier -controlled relay is in a 
radio relay system where it is desirable 
to keep the repeater transmitter on 
standby until intelligence is to be trans- 
ferred to the system. A rear view of 
the complete unit is shown in Fig. 1. 

PHOTO CREDITS 
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No. 1030 
Low Frequency 
"O" Indicator 

FREED 
MILITARY PULSE TRANSFORMERS 

IN STOCK FOR IMMEDIATE DELIVERY 
HERMETICALLY SEALED PULSE TRANSFORMERS for use in blocking oscillators, low level 
interstage coupling, and modulator outputs. Made in accordance with MIL-T-27 specifications. 
These pulse transformers are designed for maximum power, efficiency and optimum pulse 
performance. Balanced coil structures permit series or parallel connection of windings for 
turn ratios other than unity. Pulse characteristics, voltages and impedance levels will 
depend upon interconnections made _ 

No. 1020B 
M ego h m me ter 

Decado 
Inductors 

PULSE CHARAC- CATALOG 
APPLICATION PULSE VOLTAGE DURATION DUTY TEST TERISTIC CASE NUMBER KILOVOLTS MICRO- RATIO VOLTAGE 

IMPEDANCE SIZE 
SECONDS KV., RIAS 

MPT.1 Blocking oscillator or 0.25/0.25/0.25 0.2.1.0 .004 0.7 250 0M-12 interstage coupling 
MPT.2 Blocking oscillator or 0.25/0.25 0.2 -1.0 .004 0.7 250 DM -12 interstage coupling 
MPT -3 Blocking oscillator or 0.5/0.5/0.5 0.2 -1.5 .002 1.0 250 DM -18 interstage coupling 
MPT-4 Blocking oscillator or 0.5/0.5 0.2.1.5 .002 1.0 250 DM -18 Interstage coupling 
MPT -5 Blocking Oscillator or 0.5/0.5/0.5 0.5 -2.0 .002 1.0 500 DM -12 Interstage coupling 
MPT -6 Blocking oscillator or 0.5/0.5/0.5 0.5 -2.0 .002 1.0 500 DM12 interstage coupling 
MPT -7 Blocking oscillator, 0.7/0.7/0.7 0.5-1.5 .002 1.5 200 DM -18 interstage coupling or 

low power output 
MPT -8 Blocking oscillator, 0.7/0.7 0.5.1.5 .002 1.5 200 DM-18 interstage coupling or 

low power output 
MPT -9 Blocking oscillator, 1.0 /1.0 /1.0 0.7-3.5 .002 2.0 200 DM-18 interstage coupling or 

low power output 
MPT -10 Blocking oscillator, 1.0/1.0 0.7 -3.5 .002 2.0 200 DM -18 interstage coupling or 

low power Output 
MPT -11 Blocking oscillator, 1.0/1.0/1.0 1.0 -5.0 .002 2.0 500 DM -01 Interstage coupling or 

low power output 
MPT -12 Blocking oscillator, 0.15/0.15 0.2-1.0 .004 0.7 700 DM-8 interstage coupling or 0.3/0.3 

low power output 

SEND FOR COMPLETE CATALOG OF 
FREED INSTRUMENTS AND TRANSFORMERS 

No. 1040 
Vacuum Tube Voltmeter 

No. 1210 
Null Detector L 

Vacuum Tube Voltmeter 
No. 1010 

Comparison Bridge 

No. 1110A 
Incremental Inductance 

Bridge 

FREED TRANSFORMER CO., INC. 
1719 WEIRFIELD ST. (RIDGEWOOD) BROOKLYN 27. N.Y. 1719 WEIRFIELD ST. (RIDGEWOOD) BROOKLYN 27. N.Y. 
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CONTROLS 

- to meet your service 
requirements. You'll find 
a type and model for all 
popular radio, TV sets, 

plus other electronic gear. 

149FanTa 

Model B16 Radiohm" 
Miniature 

Twin and dual con- 
centric Radiohms 

- hundreds of variations 
possible. Engineered to 
give you widest flexibil- 
ity for all types of appli- 
cations. 

PCH-4 TV Attenuator 

PA -2000 Miniature 
Rotary, 

Steatite Insulation 

Dual Speaker Switch 

TV HI-VO-KAPS' 

Ceramic Trimmers 

20 

Pentode Couplates 

Stand -off 

1400 Series, Standard 
Rotary, Phenolic 

Insulation 

Miniature 
Ceramic Trimmers 

Filplatet 
(by -pass and filter 

application) 

Model B Blue Shaftt 
Radiohms 

2500 Series Standard 
Rotary, 

Steatite Insulation 

Complete Switch Kits 

Button -Style 

CAPACITORS 

- the world's greatest 
line of ceramic capacitors. 

For jobs that demand the 
best in guaranteed TV- 
AM-FM servicing. 

Feed -Thru HI- KAPS" 

PRINTED ELECTRONIC CIRCUITS 

- offering you a new, 
proved way to reduce ex- 
tra parts, time, errors and 
costs -a Centralab "first." 

Vertical Integrator 

Ceramic Min-Kaps' 

Special Plates 

Wirewound Radiohm 
three and four watt 

Small General 
Purpose and Tone 

BC Tubular 

Miniature Feed -Thru 
HI -KAPS 

Resistor and 
Resistor -Capacitor 

Units 

Audet 
(audio- detector plate) 
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PC 70 Pc-80 
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Filpec 

II 

(balanced load diode Standard T iode Midget Trode 
filter) Couplate. Couplate" 
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For Sale! 
These and 1IO00,001 

other Centralab quality 
electronic components 

HERE's a perfect check list tc determine your 

electronic needs. And there are hundreds 

of variations available to you. \ hcther you need 

single items or dozens - no other single manu- 

facturer can offer you such a wide choice of 

standard fastest- for -servicing parts. That's why 

Centralab is the industry's No. 1 electronic 
component source ... and keeps your distributor 
supplied with the latest developments in the fast - 

changing electronics field. 

You know CRL parts are your best value 

because each is backed by a written guarantee. 
That means they're safest for servicing. And 

you'll agree that's mighty imporant for building 

consistent customer satisfaction. 
So when you need parts, look for the familiar 

blue and white CRL package - the product in- 

side is the result of more than 30 years of elec- 

tronic experience. This experience has pioneered 
many profit- building "firsts" for you! 
+Trade dark 

A Division of Globe -Union Inc. 
Milwaukee 1, Wisconsin 

In Canada, 8a4 Mt. Pleasant Rd. To, onto 12, Ont. 

And here's where 
to get all these 

profit -makers ... 

i 
TURN 
PAGE 
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GENUINE REPLACEMENTS 

This man can save you 
service -time, work and money 

YOUR Centralab distributor can save you plenty of service 
time, work and money, because he's generally 100% 

first with the latest. That means he carries complete stocks 
of all the genuine CRL parts shown on these pages. Parts 
are factory- specified type equipment on practically all major 
radio, TV sets and other electronic gear. And because CRL 
parts are more extensively used in the industry, many are 
exact duplicates of the original part. 

And here's another important point to remember. All 
CRL parts are attractively packaged - some in moisture- 

Centralab, A Division of Globe -Union Inc. 
9I0-K E. Keefe Ave., Milwaukee 1, Wisconsin 

Please send me Catalog 28 covering Centralab products. 

1 

' 
I 

Name. 

Title 

Company 

Address 

City .Zone State 

L 
22 

I 

I 

I 

I 

I 

I 
J 

proof containers - with technical specifications clearly im- 
printed. There's no doubt about tolerances, test and working 
voltages, capacity and other data. You get exactly what you 
ask for! 

Remember, when you use genuine Centralab fastest -for- 
servicing replacements you have assurance of a lasting repair 
job. Because they are exact, you work faster ... make a 

cleaner installation ... insure greater customer satisfaction. 
Yes, to give the most in service and performance - and 

at a good profit, it will pay you to make Centralab your 
source for all your major electronic components. And the 
man to see is your nearby Centralab distributor - he'll fill 
your orders swiftly and exactly! For detailed information 
tear out coupon and send to: 

A Division of Globe -Union Inc. 
Milwaukee 1, Wisconsin 

In Canada, 804 Mt. Pleasant Road, Toronto 12, Ontario 
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CREI prei:ares you 

quickly for success in 

The future is in your hands! 
The signs are plain as to the future of tt.e trained men in the electronics 
industry. It is a tremendous industry, and -at the present time there are more 
jobs than there are trained men to fill then. But-when there's a choice between 
a trained and untrained applicant, the trained man will get the job. Your 
biggest problem is to decide on -and begin the best possible training program. 

CHI Thine Study .. . 

The Quick Way to Get There. 

Since 1927. CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time -tested CR .1 procedure 
can help you, too -if you Wally want to 
be helped. CREI lessons are prepared by 
experts in easy -to- understanc form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, are your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 

Ir dusty y Recognizes 

í'14EI Training. 

CR1:1 courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for ycu. Countless 
CREI graduates now enjoy important, 

good- paying positions with America's 
most important companies. Many famous 
orgz.nizations have arranged CREI group 
training for their radio- electronics -tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Co rporation; 
Columbia Broadcasting System; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans -Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 

Benefits Felt 

Right Away. 

Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Horne Study can start helping you do a 
better job immediately. 

CAPITOL RADIO 
ENGINEERING IN:FTIITUTE 

An Accredited Technical Institute Founded in 1921 

3224 luth Street, N.W. Wastineon 10, D.C. 

November. 1953 

BROAD 

TELEV 

MANU 

COMM 

ISERVI 

AERO 

ELECT 

CA +TING 

SIILA 

ACTURING 

NICATIONS 

LNG 

AUTICAL 

RO ICS 

CREI also offers 

Resident Instruction 
at the same high technical level - 

day or night, in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog. 

INFORMATION FOR VETERANS 
If you were discharged after June 27, 1950 -let the 
new G. I. Bill of Rights help you obtain resident 
instruction. Check the coupon for full information. 

Get this fact- packed booklet 

today. It's free. 
Called "Your Future in the New 

World of Electronics," this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need to judge and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest - your 
future - is up to you. 

MAIL COUPON TODAY 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 121, 3224 16th St., N.W., Washington 10, D. C. 

Send booklet Your Future in The New World of Electronics ' and course outline 

CHECK " TV. FM & Advanced AM Servicing Aeronautical Radio 
FIELD OF 1 p Practical Radio Engineering Engineering 
GREATEST Li Broadcast Radio Engineering (AM, FM, TV) 
INTEREST kp Practical Television Engineering 

Name 

Street 

City Zone State 

Cheek-3 Residence School Veteran 
a 
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CARDS FOR 
CONVERSATION 
To find out how to route Long Distance calls a dial system needs 
lots of information -fast. To provide it Bell Laboratories engi- 
neers developed a new kind of card file -one that dial systems 
can read. 

Punched holes on metal cards tell how calls should be 
handled. When a call arrives the dial system "asks" the "card file" 

how to proceed to a particular arca. Instantly the appropriate 
instruction card is displaced so that its pattern of holes is pro- 

jected 1w light beams on a bank of Phototransistors. In a flash 

the Phototransistors signal switches to set up the best connection. 
Cards are quickly changed when new instructions are needed. 

The "card file" will have its widest use in speeding Long 
Distance calls that are now dialed by a telephone operator and 
may one day be dialed by you personally. It is another example 

of how Bell Telephone Laboratories helps telephony to grow, 

as costs arc kept down. 

Checking perforated metal card in Bell's new "card 

file" which uses Phototransistors to help route Long 

Distance telephone calls along the best routes. If 
the first voice -way is in use, a "detour" is swiftly 
found. The equipment is known in telephony as a 

"card translator." 

New Phototransistor unit. Light entering the cylin- 

der is focused by the lens on a piece of germanium 

that responds by generating current. Like the 
Transistor, the Phototransistor was invented in Bell 

Telephone Laboratories. 

BELL TELEPHONE LABORATORIES 
IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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SPEEDS SERVICE -MAKES MONEY -PLEASES CUSTOMERS 

How'd you like to know what's Wrong with a cus- 
tomer's TV receiver brie you make you^ service call? 
You do with the new RAYTHEON TV SERVICE 
SAVER plan. 

Here's how this wonderful new Raytheon servicing 
method works: 

Both you and your 3ustomer have booklets in which 
are photographs showing 40 different picture condi- 
ticns that may occur on the screen cf a defective TV 
receiver. From 90 to ES% of all the troubles that may 
develop in a TV receiN er are covered by tF.ese pictures. 
Illustrations are numbered and when a set falters, the 

customer sim ply finds the pic- 
ture in the booklet that 
matches the .:ondition on the 
screen and then calls you and 
tells you what number it is, and 
which of 5 Bound conditions 
exist. 

Your booklet and a wall chart which you can place 
near your phone show the same set of numbered pic- 
ture patterns, and in addition the booklet exblaina ex- 
actly what tubes, components or circuits may be caus- 
ing the trouble and suggests what and where to 
test. 

This pre -call knowledge of what ails a receiver helps 
you to greater profit in three ways: (1) You can go on 
a job with complete technical information about the 
required repair; (2) You can go on the job with all 
necessary parts and tubes; (3) You can clean up nui- 
sänce calla and avoid many needless call-backs by tele- 
phone. Then, too, it means satisfied customers - cus- 
tomers who see you go right to the root of the trouble 
and make repairs quickly and expertly. 

Be sure to ask your Raytheon Tube Distributor how 
you can get in on this exclusive servicing asset - the 
RAYTHEON TV SERVICE SAVER plan. Act now, 
and be the first in your locality. 

November, 1953 
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craftsmen national advertising 
is Taylor made to bring you 

new high fidelity customers! 

Deems Taylor ... known to millions of Americans as the world's greatest 
authority on music ... once again spearheads Radio Craftsmen 
national advertising with the High Fidelity Story. Through Craftsmen full page 
advertisements in scores of the nation's leading magazines Mr. Taylor, 
in interesting and informative columns, will be telling more than 2,500,000 
readers -key prospects for you -the distinct advantages of unit High Fidelity 
Plan now to squeeze every ounce of value out of this great promotion by 
featuring the complete Craftsmen line. Write today for details. 

44 ' ` rn 
b. ro,a 

°i roet,es 
,00l'. 

,-`.,^ ̀+..`c,..,. 

`. "T ..,:.:+.1` 
` 
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Month After Month in popular magazines, 
carefully selected to reach your customers and 
prospects, smashing full page advertisements like these 
will be pounding home the Taylor story ... the High 
Fidelity Story ... the Craftsmen Story! 

26 
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Cash in on craftsmen advertising - 
order these sales helps today! 

Deems Taylor Booklet 
Revised edition including new installation photos and 

4 complete Craftsmen line. Lithographed in color, 24 pages 

of information on High Fidelity so basic, no clear 
you'll want to use it as a selling tool! 

Color Displays 
Outstand ng new window and counter display 

materials for the complete C aftsmen "Assembly," 
individual units, Deems Taylor booklet. 

Die cut, attention pitting cards that stop 

them in their hacks -and sell! 

shortest distance 

Consumer Literature 
Attractive, hard -selling folders promoting the 

Craftsmen "Assembly" and the complete Craftsmen 
line. Useable as envelope stuffers, imprint space 
provided. Complete technical literature 
available in quantity. 

craftsmen line 

between sales 

is the 

high fidelity by cra{tsmoñ 

November. 1953 

means distinctly better listening 
the radia CRAFTSMEN, inc., Dept. L -10, 4401 N. Ravenswood Ave., Chicago 40, III. 

27 
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¿1m glad ci 
Here's how I solved a problem that bothered me ... and may be bothering you. 

Many of my favorite recordings happen to be 78's. They mean as much to me as any of my 
newer LP's or 45's. Changing pickups was often a real nuisance -and yet I wasn't willing to 
give up the superior quality of my two Pickering cartridges. 

Last fall my dealer offered a suggestion. "Wait a little longer," he said. "You'll be glad you did." 

He was right. I now have Pickering's new turn -over cartridge. A simple flip of the handy 
lever and I'm ready to play any favorite that Fits my mood.-whether it's standard or microgroove. 
More than that, I'd swear my recordings sound better than ever. 

Clan glad g waned ... but you wont hare Io. 
Ask your dealer to show you this convenient new turn -over cartridge. Have him demonstrate it. 
See if you, too, don't hear the difference) 

PICKE RI NG and company ineorporalN'd Oceanside, L. L, New Iórk 

PICKERING PROFESSIONAL AUDIO COMPONENTS 

D'G Maie ea/Gd GCG'>2 dbl'llCli 
...Demonstrated and sold by Leading Radio Parts Dist ibutors everywhere. 
For the one nearest you and for detailed literature, write Dept. C -3 

28 
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uA F AMOUS CBS -HYTRON Soldering Aid to every contestant 
i ' n this, you1' C85- HYTRON SOLDERING AID 

BIG Certified QUALITY SERVICE CONTEST! 

Loommi 

aww 

9 Other 
BIG Piri ces !! 

Second Prize: $1000 in'iavings Bonds 
Third p ize: 
Fourth srize: 
Fifth pr ze: 
Sixth p ize: 
Seventh prize: 
Eighth prize: 
Ninth p -ize: 
Tenth prize: 

600 in'iavings Bords 
500 in Savings Bords 
400 in savings Bords 
3(10 in savings Bords 
2(10 in savings Bords 
100 in Savings Bonds 

50 in Savings Bonds 
25 in Savings Bonds 

Get or ENTRY BLANK with 
he EASY CONTEST RULES 

from our CBS -HYTRON DISTRIBUTOR 
On this entry blank, complete in 25 additicnal 
words or less: "I like the CBS -Hytron Certiáed 
Quality Service plan because " Sign yDur 
name, then print your name and address be ow 
your sign<.ture. Ask your Distributor's Salesman or 
Countern an to help you. Be sure to print his neme 
and compeny on line indicated. (If you win, he wins.) 
Mail to CBS -Hytron, Dept. (A), A Division of 
Columbia Broadcasting System, Inc., Danvers, 
Massachusetts. 

GET fiDUR KI' AND CONTEST ENTRY BLANK 
TOD 1r! A5K YOUR )ISTRIBUTOR 

MAI_ COL PON, 

BL T DO IT NOW! I 

'IYTR Manufacturer, of 
Receiving Tubes Since 1941 

RRTP1! E 

PANEL TRU K 
(painted with your name and 

address and delivered to your door) 

FACTS ABOUT YOUR 

Certified QUALITY SERVICE: Plan 
If you could advertise nationally, 
chances are you'd do just what CBS - 
Hytron is doing for you. You'd tell 
the world in LIFE and the POST 
that you promise quality TV and 
Radio service, parts, and tubes ... 
and at fair charges. And that's just 
what CBS -Hytron is doing for you 
with advertisements that sell you as 
a Certified Quality Service dealer ... 
a dealer in whom the public can have 
confidence. 
You'd identify your service repair 
shop as the one people are reading 
about in the magazines. 
You'd use a Certified Quality Service 
decalcomania on your door. You'd 
use a Ceriified Quality Service window 
streamer and the big LIFE and 
POST easel display blow -up. Above 
all you'd use Certified Quality Service 
tags that tell your customer he is 
getting more for his money when he 

.... -- 
10.11' 

\':IITtI Itadü, l'arl 
lualil Li.t('hu1Y)t.` 

1tr1i(t'... 
, flltl - 

CBS -HYTRON, Denvers, Massachusetts 

A Division of Cclumbia 8roodcosting System, Inc. 

A member of that CBS family, , , CB! Rodio CBS Tele ̂ ision Columbio Records, Inc. 
CBS laboson:riss CBS- Columbia, Inc. cnd CBS -Hytron 

calls your service repair shop ... be- 
cause you Certify the quality of serv- 
ice. parts, and tubes ... and at fair 
charges. 

Yes, by using all this material, and 
more to come, you cash in on your 
big Certified Quality Service ad- 
vertising campaign. Get your kit. It 
contains all the material you need to 
identify you as a Cert:fied Quality 
Service dealer. Ask your CBS - 
Hytron distributor for : pecial deal. 

To be eligible for Conte+ t prizes, you 
must be actively participating as a 
Certified Quality Servie t dealer by 
using the CBS -Hytron Cirtifed Quol- 
ity Service Promotion Nit; including 
togs, decalcomania, winc ow streamer, 
and easel display blow up. Awards 
will not be made to a iy dealer or 
serviceman not participe fing by Dec- 
ember 15, 1953. 

CBS-HYTRON, Danvers, Mass. 
Please rush me the Certified Quality Service promotion kit, 
containing: 
1. 18- by 28 -inch LIFE and POST easel display ... 
2. New Certified Quality Service decal 

3. 8- by 23 -inch window streamer .. - 

4. AND 250 Certified Quality Service tags imprinted with 
MY name and address. 

HERE IS MY 3 -LINE IMPRINT: 

Name 
(please print) 

Street 

City Stale 

1 enclose $2.00 to cover the cost of imprinting. 

Signed: 

P.S. Please send me also entry blank with easy Contest miies. 
t. 

November. 19 i3 29 
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jB1AcK-ßAY1/TE TV 

ANyWyERE 
greater power 

ANyPtACE 
clearer pictures 

ANYr' ss glare 

"PROMPT, EFFICIENT 

SERVICE 

SELLS iv;' 

IS till 1' 

11°41 

SQ.gd G -E Dealer E. H. ENGLE, Home Supply 

G -E Field Clinics will help solve your TV Serv- 
ice Problems. Mr. Engle attributes 75 per cent 

of his new sales to currently satisfied customers 
-and prompt service is the reason. He says, "G -E 

Field Clinics have shown us how to organize 
our operation more efficiently." 

You too will find it profitable to attend one 

of these G -E Field Clinics. General Electric Field 

General Electric Comps. Radio & Television 

ca/n/b1aireft con/tance 

GENERAL 
30 

Co., Portsmouth, Ohio 

Engineers are holding clinics through the coun- 
try. They are open to all TV Servicemen without 
charge. G -E engineers demonstrate simple ways 
to diagnose and correct TV troubles -and answer 
your questions on all phases of TV service. 

Ask the Service Manager at your G -E TV dis- 
tributor's to sign you up for the next G -E Field 
Clinic in your area. 

Department, Electronics Park, Syracuse, New York 

ELECTRIC 
RADIO & TELEVISION NEWS 
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FACTS 
you want to know 

ABOUT HIGH FIDELITY 

REPRODUCTION 

Here for he asking is valuable informa' :ion 
for every''m e -for the hi -fi erthusiast, music lover 
or professional expert. Includes important facts 
about the foremost selection of high fidelity 
reproduc' rs to suit every taste and budget. 
Send now for the Bulletins you want. 

,. _--^ 
arac -' -xn ü 

BULLETIN 199. Tells how to add 
octave of bass (and better highs) 
with E -V ARISTOCRAT Klipsch 
licensed folded horn corner en- 
closure and 12" complementary 
speaker systems. Includes com- 
plete data on PEERAGE sound 
equipment console. 

BULLETIN 195. Tells about E -V 

REGENCY 'olded horn enclosure 
with built -in corner for 15" co- 
axial speal ers or separate 2- and 
3 -way spel ker systems. Has full 
data on E -J BARONET corner en- 
closure for 8" speakers. 

i3 

BULLETIN 1 2. Chart 
complete hi h hdelit 
Entertainm :nt Center 
reproduce system 
space for a I audio c 

radio -phono :raph, tel 
center, etc. 

r build' g 
Residen e 
with id al 
Includ s 

mponen s, 
vision e- 

CONDENSED CATALOG 116. 
Full 8 -page digest of infor- 
mation on ':he many nod - 
ucts created by E -V; high 
Fidelity enclosures, speak- 
ers, speaker systems mi- 
crophones, phonograph 
pickup car:ridges, blevi- 
sion accessories. 

,rL LETIN 173. 
dr wing details a 
.n rmation on how 
to ous E -V PATRI 
ho n corner end! 
da 's outstanding 
du er system. 

nstr 
d m 
to b 
IAN 

ure 
-way 

ction 
unting 
Id the 
folded 
r to- 
repro- 

BULLETIN 174. How to bui d BARONET 
corner enclosure for 8" speaker. 
BULLETIN 175. Construction drawing on 
E -V ARISTOCRAT corner enclosure for 
12" speaker systems. 
BULLETIN 176. Building E -V REGENCY 
enclosure for 2 -way and 3 -way systems. 

BULLETIN 197. Gives full Infor- 
mation about the revolu loner/ 
COP compound diffraction pro. 
jector fo outdoor full -rant e high 
fidelity reproduction. Used also 
as pressure type mid. rang., 
driver foi hi-fi multi -way systems 

BULLETIN 198. New ultralinear, 
wide range, constant am Hituda 
ceramic phonograph cartridg! 
described In full detail. 

Any one individual Bulletin 
will a. sent to you FREE 

For a Complete 
Set of all the 
Bulletins includ 
ing nevi 16 -rage 
book ' Temr les 
of Ton ." send 
50g in coin or 
stamps. 

AN N , M I C H I G A N 

Orh York 1 6 U S Cobies Arlob 

Interesting New 
16 -Page "Temples 
of Tone" tells the 
High Fidelity Story - explains how to 
select your Hl -Fi 
System. 

BULLETIN 194. Tells how 
you can enjoy at least 
one more octave of silky 
highs by adding T -35 
Super Sonax very high 
frequency driver to your 
extended range single 
speaker for a 2 -way sys- 
tem, to your coaxial for 
3 -way, or to separate 
multiple 2 -way for super 
3 -way. - 

i 
BULLETIN 196. Explains about E -V 
PATRICIAN 4 -way audio reproducer 
In dust im- crafted corner enclosure 
-Hi -Fi ,xperts say; "finest of all." 
BULLETIN 19!. Tells about the mag- 
nificent new GEORGIAN 4 -way re- 
produce in folded horn enclosure. 

BULLETIN 193. Illus- 
trated .t -page folder 
shows t le most com- 
plete selection of au- 
thentical y styled richly 
finished. folded horn 
corner enclosures with 
complementary loud- 
speaker systems. 

ELECTRO- VOICE, INC., BUCHANAN, MICHIGAN 
As checked -Send one bulletin free or complete set for 50t'. 

Bulletin No. 189 on 
Aristocrat and Peerage 

Bulletin No. 185 on 
Regency and Baronet 
Bulletin No. 196 on 
the Patrician 

Bulletin No. 199 on 
the Georgian 
Bulletin No. 172 on 
Entertainment Center 

Bulletin No. 173 on 
Patrician Construction 

Bulletin No. 175 on 
Aristocrat Construction 

B Actin No. 176 on 
R .gency Construction 

B illetin No. 197 on 
CDP Sound Projector 

Bulletin No. 194 on 
T -35 Super Sonax 
Bulletin No. 193 on ri 
F ilded Horn Enclosures 
Citalog No. 116 on 
all E -V Products 

Bulletin No. 174 on ri Bulletin No. 198 on 
Baronet Construction Ultra -Lir.ear Cartridge 
Complete set of all Bulletins including new 16 -page 
Temples of Tone -50t' (coin or stamp. ;) enclosed. 

NAME 

ADDRESS 

CITY _ZONE STAT 
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CHANNEL MASTER 

basically new type 

of VHF antenna 

>: 1AM PION* 
the highest gain 

all -channel VHF antenna 

ever developed ! 

e[f[arill9 il/r rrnrrrrr heur ri -Pole 

TRIPLE -POWERED DIPOLE 

The "Tri -Pole" is a new antenna system in 

which the Low Band folded dipole also 

functions os three folded dipoles tied 
together in phase on the High Band. This 

is the heart of the Champion, the secret of 

its phenomenal performance on all 12 VHF 

channels. 

The CHAMPION is onother great development of the world famous Channel Master laboratories 'Pat. Pmding 
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the 'CHAMPION is 
the most sensitive all- channel 

V!IF antenna ever designed! 

tacked CHAM 
11-13 D B 

6%-7Y2 D B 

ION pr 
igh Ban 
Low Ban 

Here is a totally NEW kind of aitenia, com- 
ple ely different - in principal and performance - from any VHF antenna you've ever seen! Since 
the lifting of the TV freeze means a gradual dis- 
appeararce of the single -channel V-IF area, the 
VH: antenna of the future will be a nult,- channel 
antenna. Prepare now for outstanding reception 
on 311 VHF channels - present and futura - with 
Chcinnel Master's super -sensitive CHAMPION! Out - 
per orms every all- channel VHF artenra made 
tod y - and many Yagis, too! 

COMPARE these features with 
th antenna you are no'tnr using: 

1 olded dipoles throughout - give close to 
:00 ohms impedance across the entire 
l and. 

creen -type reflector provides high uni- 
form gain on every channel, 2 through 13. 
¡lot frequency sensitive - this -eflector 
provides more than twice as much extra 
!Jain cis straight bar reflectors. 
I hase- correcting harness is built-in and 
fully assembled; the only wiring you do 
i; to attach the lead -in. 
i,11-aluminum construction ... lightweight, 
c urable, non -corrosive. 

MARVEL OF 

PRE -ASSEMBLY 
assembles faster than a 
5- element yogi! 

Collapsed "Pos -Up ' screen 
opens instantly - no loose rods, 
elements or hardware. "Tri -Pole" 
assembly features automatic 
Spring Lock Actioi - isll dipole.s 
snap permanent y it to place 
without wing nut; or any other 
he rdware. 

It's a CHAMPION in any area! 
1-bay--local creas 
2- bay -secondary and fringe areas 
4- bay -super -fringe area; 

The 2 -Bay CHAMPION actually 
gives you the performance of: 

Separate 5- element 
Yagis for every Low 
Band channel! 

Separate 10 element 
Yogis for ever' High 
Band channel! 

Model No. List Price 

325 -2 I 

325 Single 
2 -Bay 

Boy $ 0.83 
$r 2.36 

325 -4 4 -Bay $18.89 
Separate Stacking Harness 

325 -3 2 -Boy Harness $ 2.08 
325 -5 I 4 -Bay Harness I $ 4.15 

Send for complete technical literoti re. 

CHANNEL MASTER CIPRP. 
(111Nr1111. N. 1. 
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TUNG -SOL 

TECHNICAL 
DATA BOOKS 

T -S$ -Two volumes -nearly 700 
pages of data on 600 types of 
tubes. 

T -70 - More than 
160 pages of data. 

T -31 -More than 300 blue-print - 

type base diagrams for more than 
1100 tube types. 

When opened, all books lie flat for 
easy reference. 

These handy, easy -to -use books contain 
all the information that set designers, 
equipment designers and service deal- 
ers need for everyday use. They are 
the most practical tube reference books 
in the industry, with technical information 
and charts compiled for fast reading 
Take the trouble out of electron tube 
trouble- shooting. Get TUNG -SOL Elec- 
tron Tube Technical Data Books. Ask 
your distributor's salesman, or write to 
Tung -Sol Electric Inc., Newark 4, N 1 

TUNG-SOL 
ELECTRON TUBES 

. and all the technical help that 
goes with them. 

JOHN SCHWEIGHAUSER has been 
named I lh,) ru)))t of "antenn -gineer" 

at Snyder Manufac- 
turing Company of 
Philadelphia. 

He will call on 
the company's dis- 
tributors and serv- 
ice dealers in the 
capacity of sales 
engineer. He will 
acquaint the trade 

with new Snyder television antennas 
and accessories and, under the per- 
sonal supervision of Matt Mandl and 
Ed Noll, the company's electronics en- 
gineers, will work with distributors 
and service dealers on engineering 
problems. He will also engage in field 
survey and sales promotion activities. 

He will make his headquarters at 
the company's Philadelphia plant. 

JOSEPH H. MORIN has been named 
sales promotion manager of Howard 
W. Sams & Co., Inc., publishers of 
"Photofact" service, electronic tech- 
nical manuals, and books. He was for- 
merly distributor sales manager of 
Shure Brothers, Inc. of Chicago . . . 

JOE STARR is the new assistant sales 
manager of the manufacturers' division 
of Pyramid Electric Company of North 
Bergen, N. J. He has been associated 
with the condenser industry since 1939 

. Ettinger Sales Corp. of Chicago 
has named AL LINKE president and 
treasurer, succeeding the late FRED 
ELLINGER who passed away this past 
summer . . . THOMAS M. FITZGERALD, 
JR. has joined P. R. Mallory & Co., Inc. 
as sales manager of the Capacitor 
Division. He comes to the company 
from the Stewart -Warner Corporation 
where he was chief administrative en- 
gineer of the South Wind Division for 
a period of two years . The newly - 
created position of sales promotion 
manager for Scott Radio Laboratories 
is being filled by WILLIAM T. DEAN, JR. 
He was formerly district manager for 
Packard Motor Sales in St. Louis . . 

Erie Resistor Corporation has named 
ALLEN K. SHENK and JEROME D. HEIBEL 
as vice -presidents of the firm. Mr. 
Shenk will be in charge of sales while 
Mr. Heibel will be responsible for re- 
search and engineering . . . KATHER- 
INE CROWLEY has been appointed ex- 
ecutive vice -president of Henry L. 
Crowley & Company, Inc. She has 
been vice -president and assistant to 
the president of the firm for some 
time ... HAROLD BLUMENTHAL is the 
new sales manager of the manufac- 
turers' division of Shure Brothers, Inc. 
He has served the firm as a sales en- 
gineer for six years . . . SAMUEL 
PORTNOY has been appointed general 

traffic manager of Emerson Radio 
and Phonograph Corporation ... NAT 
WELCH has been named sales manager 
of Orradio Industries, Inc. of Opelika, 
Alabama. The company makes the 
"Irish" brand of magnetic recording 
tape ... ISRAEL MELMAN, formerly 
engineer in charge of the advanced 
development laboratory at CBS - 
Columbia, Inc. has been advanced to 
chief engineer of the special products 
division ... PAUL MATHES has joined 
the staff of Trio Manufacturing Co., 
Griggsville, Ill., as advertising man- 
ager. He was formerly with the in- 
dustrial design section of Internation- 
al Harvester's Refrigeration Division. 

G. A. BRADFORD has been named man- 
ager of advertising and sales promo- 

tion for the Gen- 
eral Electric radio 
and television de- 
partment. He will 
make his headquar- 
ters at Electronics 
Park, Syracuse. 

He is a native of 
Caldwell, N. J. and 
graduated in 1936 

from Colgate University. Shortly aft- 
er his graduation he joined General 
Electric and since that time has been 
engaged in various accounting, sales, 
and advertising positions with the 
company. Prior to his present ap- 
pointment he was advertising manager 
of the tube department. 

A. L. Champigny succeeds Mr. 
Bradford as advertising manager of 
the tube department. He has been 
with the company since 1991. 

* * * 

TRIO MANUFACTURING COMPANY re- 
cently completed a 24,000 square foot 
addition to its Griggsville, Illinois 
plant. The new building houses man- 
ufacturing, product research, testing, 
development, and improvement facili- 
ties ... AUDIO DEVICES. INC. has 
opened a new office at 6124 Milwaukee 
Avenue, Chicago. Brewster Freifeld 
will he in charge of the new office . . . 

KIMBLE GLASS CO. is completing a new 
warehouse in Columbus, Ohio, which 
will provide 200,000 square feet of floor 
space. Truck docks and railroad spur 
tracks will facilitate shipping from the 
new warehouse . W. H. BRADY 
COMPANY, manufacturers of self - 
sticking industrial products has moved 
into new quarters at 727 W. Glendale 
Ave., Milwaukee 12, Wisconsin . 

HELDOR MFG. CORP. has moved its 
plant and offices to 238 Lewis Street 
in Paterson, N. J. An increased de- 
mand for the company's line of trans- 
former cans, condenser cans, com- 
ponent parts, etc. necessitated the 
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Use the JFD Cascod ,Yagi .. . 

Put an end to "GO _DFI. >H BOWL" reception! 

For sets whose TV world s as lir cited as the gold- 

fish world. JFD teams up t re gain ynd directivity 
of theYagi with the broad! and co erage of the !; 
all -channel antenna. The J FD Ca ¡code Yagi 

crashes through :he fringe barrier to bring l 
brilliant VHF receptior to former y 

barren TV areas. Notew orthy ow the 
, 

famous JFD "Byline" Ba anted -ine de- 

sign. the aircraft alumina m con itructicn 
and the "Quik -R ire' pre-as embly. Write for 

bulletin 207A. 

Order today in .e or 10 ele nent d:signs (5B or 

10B series) 

JFD MFG. CO.. BROOK _YN 4, N. Y. 
World's largest inanufactirer of 
television antennas and ac cessori. s Models 

5- Element Cascode Baline Yagi 5B26 5B2345 

10- Element 

Cascode Baline Yagi 

Models 
10B26 
10B2345 
10B3456 
10B456 

NEW JFD "3 -in -one" LIGHTNING ARRESTER 
No. ATIIO with hardware for wall or window sill mounting, 
$1.50, list. 

No. ATIIOS with stainless steel strap for pipe mounting, 
$1.75 list. 

Both feature the patented J FD strain -relief lips which prevent 
contact washers from ripping the lead -in wires apart! 

one for all ...all for one 

1. for UHF or VHF tubular 
twin lead 

2. for VHF flat twin lead 
3. for VHF or UHF open 

wire 

J F D M A N U F A C T U R I N G C O M P A N Y , I N C. 
u,.,n/". /al ., rnn,u,i,,,,n,., ¡n nnn,,,,n, nnd ", . ,ri . Ilruuld.tr I. Neu. 1 urk 

Like a butterfl; 
emerging from 
cocoon, the JFf 
JETENNA is practi 
cally ready for wort- 
when it emerge: 
from the carton! Nc 
other fan conica 
assembles so fast - 
performs so well 
Available in single 
two or four bays 
including model. 
JET 660, JET 661 
JET 661. Write fo 
bulletin 165. 

JETENNA 
JFD MFG. CO., BROOKLYN 4, N. 

World's largest manufacturer of TV antennas and accessorie4 
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my 'Radio 

and voy() 
REPAIR SECRET ? 

taikp 

HMIITh 
DEPENDABLE REPLACEMENTS 

COMPOSITION RESISTORS 
Tiny. ... but Nsl at dependability, rug- 
pilaw,. and stability! And they provide 
an extra margin of safety -being rated at 
70C rather than 40C. Completely sealed 
and insulated by molded plastic. tI meet 
all JAN -R -11 requirements ... are avail- 
able in 1/2, 1, and 2-watt sizes in all R'I' \tA. 
values. 

TYPE AB NOISE-FREE POTENTIOMETERS 

Because the resistance material in these 
units is solid- molded -not sprayed or painted on- continued use has 
practically no effect on the resistance. Often, the noise -level decreases 
with use ... and they provide exceptionally long, trouble -free service. 
Rated at 2 watts, with a good safety factor. 

BROWN DEVIL" AND DIVIDOHM" RESISTORS 

BROWN 1)I :VIL fixed resistors and DIVIDOII\I 
adjustable resistors are favorite vitreous - 

enameled units! DIVIDOIIM resistors are avail- 
able in 10 to 200 -watt sizes; BROWN DEVILS in 5, 
10, and 20 -watt sizes. 

WRITE FOR 
STOCK 

CATALOG 
OHMITE MFG. CO. 

3634 W. Howard SI. 
Skokie, Illinois 

(Suburb of Chicago) 

move . . . PACIFIC MERCURY TELEVI- 
SION MFG. CORP. of Van Nuys, Califor- 
nia is constructing a new TV manu- 
facturing plant, the first of the 
company's million -dollar building pro- 
gram. The new plant will provide an 
area of 122.000 square feet for execu- 
tive offices, research. engineering and 
production departments, and television 
receiver assembly lines ... ELECTRO- 
MEC LABORATORY has moved into a 
new plant at 21 -09 43rd Avenue, Long 
Island City, N. Y. which provides over 
150,000 square feet of floor space for 
manufacturing and engineering appli- 
cations . . . K -G ELECTRONIC CORP. 
has moved its factory and offices to a 
new, modern building at 2738 N. Shef- 
field Ave., Chicago. The company 
makes a line of indoor television an- 
tennas. 

e 

G. W. MOLER is the new general sales 
manager of Potter cf Brumfield of 

Princeton, Indiana. 
He was formerly 
manager of the 
firm's sales office in 
Washington, D. C. 

In his new capac- 
ity he will be in 
charge of all sales 
programming, cus- 
tomer relations, and 

sales personnel training and supervi- 
sion. 

Before joining the company he was 
active in electronic engineering and 
sales in the Washington, D. C. and 
Philadelphia areas, having held high- 
ly responsible development engineer- 
ing and planning positions in both gov- 
ernment and industry. 

e s e 

H. J. SCHULMAN of the Allen B. Du 
Mont Laboratories. Inc. has been ap- 
pointed chairman of the RETMA Serv- 
ice Committee. 

He succeeds R. J. Yeranko of the 
Magnavox Co. as chairman of one of 
the association's most active and pro- 
gressive groups. The Service Commit- 
tee, through cooperation with Better 
Business Bureaus, has done much to 
improve relations between television 
set owners and service technicians. 

The new vice -chairman of the com- 
mittee is John F. Rider of John F. 
Rider Publisher Inc., who succeeds F. 
B. Ostman of Capehart -Farnsworth 
Corp. 

* e e 

FLOYD A. TIMBERLAKE has been ap- 
pointed broadcast field sales represent- 

ative in RCA's cen- 
tral region with 
headquarters in 
Chicago. 

He served as tele- 
vision operations 
supervisor of the 
central division of 
ABC in Chicago be- 
fore joining RCA. 

He has also served on the engineering 
staffs of several stations in and around 
Chicago as well as chief engineer for 
the city of Gary, Indiana, where he in- 
stalled the first FM system for the 

(Continued on page 187) 
RADIO & TELEVISION NEWS 

Be Wight wth .. . 
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N H o oir 

COM 

HER UHF A 

INES ALL B 

TE N N 

Model 4450 list $14.50 

-- WAL 
CORNER R 

ANTEN 

ANTEN 

ANTEN 

No /ember, 1953 

CO 

FLECTOR 

AR 

High 
Gain 

YES 

NO 

NO 

All channel 
Performance 

YES 

NO 

A 

CORNER REFLECTOR 

Not 1.. . Not ...but all 4 combined 

for amazing picture clarity 
NOTHING ... absolutely nothing compares with 
Walsco's Corner Reflector. It's the only UHF 
antenna that offers a 3 -way combination that 
produces sharper, clearer TV pictures. Truly a 
masterpiece in precision electronic engineering. 

U! AL SC O: A Model to Fit Every Installation 

Walter L. Schott Co. 

3225 Exposition Place 
Los Angeles 18, California 

Overseas Representative: Ad Auriema, Inc., 89 Broad St., New York 4, New York 
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"OUR CUSTOMERS TELL US 
THAT THE PICTURES ARE 

BETTER THAN WHEN THEIR 
SETS WERE BRAND- NEW." 

Says W. T. Gerlach 
Roselle Radio and TV Service 

1027 Chestnut St., Roselle, N. J. 

"Since the first TV sets were delivered 
in this area, we've installed almost 
every type and brand of picture tube, 
but we've yet to find any that gives a 
picture like the G -E Aluminized Tube. 

"Our tube customers are not only 
satisfied -they are downright pleased! 
As a result, more than two out of 
every three tubes we are installing 
are G -E Aluminized Picture Tubes." 

"2 OUT Of EVERY 3 TUBES 

ARE G -E ALUMINIZED 
Give your customers TV's finest picture -and make more money! 

"65% OF OUR PICTURE TUBES SOLD ARE G -E 
ALUMINIZED. ONE OWNER TELLS ANOTHER." 

Sins Kenneth L. Middleton ... Ill! I I. \ 
740 N. Carey Ave., Pomona, Cal. 

"GENERAL ELECTRIC ALUMINIZED PICTURE TUBES 
ARE ONE OF MY REAL BIG MONEY -MAKERS!" 

Says Norman Foster . .. Foster Teks1 -1,n1 

2922 Milwaukee Ave., Chicago, Ill. 
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BRAND -NEW 

MIRROR DISPLAY 

E,e -eci n'0 N (i -E 

Aluminized Tute 
to 100`'i Iri_hler.The 
mirror dog- it ... This 

-color display %%Ali 

polished. gleaming 
mirror slicks front 

r hack lo any flu 
surface -your store- 
wit-141(m. door. or wall. 
A real attention-getter! 

.. -Yevi a WpAIE f a Aa 
, PICTURE 

r i TUBEá 44) 

tEwr, .u, . IA n.. rào.., 
11. ' IC ..''//{{ 

o 

BRIGHTER 
V 

WE INSTALL 

PICTURE TUBES!" 
Ask for new 6- piece promotion kit! 

All these helps are waiting for you 

at your G -E tube distributor! 

FACT -CRAMMED BOOKLET FOR TV OWNERS 

we install 

G-E ' uminized Tubes 
AS ovLrgrn 

Collier; 

inized Tubes - . 
coüt %r8 

GFr the full kit of G -E Aluminized 'tulle sales aids! Use them to sell 
better- than -new TV! It's a sure -firs %% a,. to lick competition from inferior 

picture tubes offered to your customers. 
This mirror, booklet, and other helps will work hard for you, developing 

profitable tube sales. General Electric further supports your efforts by a 
strong coast -to -coast advertising campaign to TV owners. Ads in LIFE, 

COLLIER'S, and TV GUIDE, reaching some 40,000,000 readers, tell why the 
G -E Aluminized Tube is brighter, bet er, -.he finest tube any set can have! 

Today many leading TV builders are featuring new -model receivers with 
General Electric Aluminized Tubes. Demand for replacement tubes will sky- 
rocket as the finer performance of the aluminized tube is made known by 
enthusiastic set owners. 

'fake a tip from successful service dealers everywhere! Fell TV's 'y9éer 
finest picture profitably! Tube Deparhreni, General Electric Co., ir-- 11 717510 ¡ -Nkre 

Schenectady 5, Actr York. ,YF APS Or .RECt..CAI .L- - r.oc.ass LLLE 
sy.LLL 

GENERAL0ELECTRI,GC 

COLORFUL STREAMERS 

LIFE c,,, 
Why th. 6 t I.A+,n' J 

- 
--. 

BETTER . "a 'r 4 .K y .-.. w... fi .r.. w. b1w 
Co 

. rti-.---- 

A,.,--.rl.i . 

PHONE -SELLING PRICE GUIDE 

V. I/tfYM 
RIM 

.rnAw ,====>.r .o'o o /f 

.,..' GENERAL ELECTRIC '- 

MA L CARD THAT BUILDS INQUIRIES 

I &rMIRTNNNNEWrIWr 

i 
w6 8 E Et1RRRZEE 

FLgt 
- 

NEWSPAPER 

AD 

MAT 
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Only EICO Has All These Features: 
VERTICAL FREQ. RESPONSE: 
flat ± 2 db 10 cps - 1 mc 

VERTICAL SENS.: .01 volts 
rms, inch 

HOR. FREQ. RESP.: flat ± 0 db 
10 cps - 200 kc, -4 db at 500 kc 

HOR. SENS.: .3 volts ems /Inch 

SWEEP RANGE: 15 cps -100 kc 

3 -STEP FR:Q.COMPENSATED 
ATTENUATOR eliminates freq. 
distortion, overloading. 

CATHODE FOLLOWER inputs to 
both amplifiers 

PUSH -PULL outputs in both amplifiers 

RETURN TRACE BLANKING 

INT. VOLTAGE CALIBRATOR 

AC á DC volts: 
0 -5, 10, 100, 500, 
1000 V (30 KV with 
HVP -1 probe). 5 
ohm ranges from .2 
ohm to 1000 megs. 

DC input Z 26 
begs. 41/2" meter 
movement in can't - 
burn -out circuit. 

1% mult. resis- 
tors. 

221K VTVM KIT $25.95. WIRED $49.95. 

HIGH VOLTAGE PROBE $6.95 
Extends range of VTVMs 

& voltmeters to 30 K 

V & H TRACE EXPANSION & CENTERING: 
1.5X full screen without distortion. 

t, 

MODEL 470K 
DIRECT CONNECTION to vert. CRT plates. KIT $79.95. WIRED $129.50. 

PHASING CONTROL of internal 60 cps sine wave sweep. 

AT FRONT PANEL: intensity mod. input; 60 cps, sawtooth outputs. 

Vamous EICO amazing feature -packed economy -priced 
425K 5" PUSH-PULL SCOPE KIT S44.95. WIRED S19.95. 

PIX TUBE ADAPTER 
for Tube Testers $4.50. 
Checks TV picture tubes 
while in set. 

Ilium. gear- driven 
"Speed Rollchart." 

New lever- action 
switches for individ- 
ual testing of every 
element. 

Tests all conven- 
tional & TV tubes. 

625K TUBE TESTER KIT 
$34.95. WIRED $49.95. 

COUNTER. CABINET for above: add $10.00 to Kit 
or Wired Prices. 

NOW! ONLY `7E /COQ 

Continuous cov- 
erage of all TV & 
FM freqs. from 500 
kc to 228 mc. 

Sweep width var- 
iable 0.30 mc. 

Crystal marker 
oscillator. variable 
amplitude. 

360K SWEEP GEN. KIT $34.95. 
WIRED $49.95. 

Large 71/2 " meter, 
can't- burn -out circuit. 

AC,DC volts: 0.5, 
10, 100, 500, 1000 
(30 KV with HV Probe). 

5 ohms ranges 
from .2 ohm to 1000 
megs. 

DC input Z 26 
megs. 

1% mull. resistors. 
214K VTVM KIT $34.95. WIRED $54.95. 

ar 

the largest manufacturer of its kind in the world - gives you 

LIFETIME SERVICE & CALIBRATION GUARANTEE* 
... the Industry's greatest protection for your test equipment investment! 

/ 

ct less than our cost of handling (see the EICO Guar- 
antee Card enclosed with each Kit and Instrument). 

SCOPE VOLTAGE CALIBRATOR KIT 
495K KIT $12.95. WIRED $11.95. 

Sq. wave output at power -line 
freq. with full -scale readings of 

.1. 1, 10 or 100 V. peak -to -peak. 
Accuracy -- 5% of full -scale 

on each range. 

69 & 12V BATTERY ELIMINATOR KIT 
1050K KIT $29.95. WIRED $38.95. 

DC output: 0-8 V or 0 -16 V. 
Continuous current rating: 

10 A at 6 V, 6 A at 12 V. 
Intermittent Current rating: 

20Aat 6V, 12Aat 12 V. 

Separate Voltmeter & Am 
meter. 

DECADE CONDENSER BOX KIT 
1180K KIT $14.95. WIRED $19.95. 

All capacitors precision silver 
mica. accuracy ± 1%. 

Range from 10C mmf - 0.111 
mfd in steps of 100 mmf. 

Smooth -action positive detent 
ceramic switches. 
Pete. 5% higher on west Coact. Specifications 

and priers subject tc change without nocca. 

536K MULTIMETER 

1000 cl/V: 31 ranges 
DC /AC volts: Zero to 

1, 5, 10, 50, 100, 500, 
5000. 

DC /AC Current: 0 -1, 
10 ma; 0.1, 1 A. 

Ohms: 0.500, 100 K, 
1 meg. 

KIT $12.90. WIRED $14.90. 
326K MULTIMETER KIT $13.90. WIRED $16.90. 

Complete sine 
wave coverage. 20- 
200,000 cps in 4 

direct- reading 
ranges. 

Complete square 
wave coverage, 60- 
50,000 cps. 

Cathode follower 
output circuit. 

377K SINE & SQUARE WAVE AUDIO 
GEN. KIT $31.95. WIRED $49.95. 

20,000 rr V; 31 ranges. 
DC /AC /Output volts: 

0.2.5, 10, 50, 250, 1000, 5000. 
DC Current: 0 -100 ua: 10. 

100. 500 ma; 10 A. 

Ohms: 0 -2K, 200K, 20 meg. 
565K MULTIMETER KIT $24.95. 

WIRED $29.95. 
555K MULTIMETER KIT $29.95. 

WIRED $34.95. 
1% precision resistors 

Measures & tests all 
resistors; .5 ohm to 500 
megohms. 

Every type conden- 
ser, 10 mmf to 5000 mfd. 

0-500 DC voltage 
source for capacitor 
leakage testing. 

950AK R.0 BRIDGE & R -C -L COMP. KIT $19.95. 
WIRED $29.95. 

Audibly signal traces 
all IF, RF, Video & Audio 
circuits from ANT to 
SPKR or CRT In all TV. 
FM, AM, etc. without 
switching. 

Germanium crystal 
diode probe responsive 
to over 200 mc. 

Integral test speaker. 
145K SIG. TRACER KIT $19.95. 

WIRED $28.95. 

rundamentals 150 kc 
to 34 mc, harmonics to 
102 mc. 

5 -step band switch- 
ing. 

Colpitts audio oscil- 
lator generates 400 cps 
pure sine wave voltage. 

ßR Permits pure RF, 
modulated RF, or pure 
AF. 

320K SIG. GEN. KIT $19.95. WIRED $29.95. 
322K SIG. GEN. KIT $23.95. WIRED $34.95. 1 
IH 
'F8 =1 Resistance values from O to 

99.999 ohms with 0.5 °é Dreci- I -i Sion. 

All resistors have 0.5% 

_M 

accuracy. 

1171K RES. DECADE BOX KIT $19.95. 
WIRED $24.95. 

Write NOW for FREE latest Catalog R -Il 

Covers range of 75 
kc to 150 mc. 

7 calibrated scales: 
accuracy better than 
1° 

°Bandspread vernier 
tuning. 

4-step RF shielded 
_ output multiplier: con - 

DM stant output Z. 

315K DELUXE SIG. GEN. 
KIT $39.95. 
WIRED $59.95. 

You build EICO Kits in one evenng, but ... they last a lifetime! 
And you SAVE OVER 50%! See the famous 
EICO line TODAY, in stock at your local jobber. 

ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y. 

© 1953 
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Fig. 1. Three Par -Metal relay racks and a custom turntable console contain the essential 
components for an audio transmissicn laboratory. Dual channels permit a study of 

binaural and other stereophonic effects. Broadcast u chni rues permit choice of circuitry. 

THERE are literally hundreds of 
audio enthusiasts, experimenters, 
and dyed -in- the -wool hi -fi listeners 

who have asked for specifications and 
design data on various audio systems 
intended for experimental purposes 
and for the study of audio in general. 
In addition, personnel of distributors 
and other firms engaged in selling 
hi -fi equipment have asked for suit- 
able systems which would lend them- 
selves to the demonstration of the 
various preamps, power amps, and 
miscellaneous components used in hi- 
fidelity play back systems. 

Dual channels and the extensive 
use of jack panels provide complete 
facilities for binaural and monaural 
recording, dubbing, and playback. 

In our own case, a system was 
needed in our audio- transmission 
laboratory (front cover) in order to 
have a flexible setup adapted to 
numerous requirements that would be 
complete, versatile, and of such cir- 
cuitry as to be highly flexible for the 
interchange of components. 

In addition to basic requirements 
for a composite record -reproduce sys- 
tem. it was necessary that the circuits 
be readily accessible for every type of 
audio measurement. Because floor 
space was limited, and due to the de- 
sirability of having the equipment 
portable (in the sense that the com- 
ponents could be moved en masse to a 
new location), relay racks were used 
to house the essential gear. 

While not intended, in its present 
form, for use in the broadcast or 
recording studio, it does, nevertheless, 
lend itself to easy modification for 
such a purpose. Another almost daily 

November. 1953 

ING 

M 

By 

OLIVER RIAD* 

Part 1. Introduction to a composite record- reproduce system 

v hick uses high -quality, commercially -available ccmponents. 

use for the equipment would be the 
availability of various components 
which could be set up rapidly for pur- 
poses of comparison of performance 
and for a complete analysis of char- 
acteristics of the equipment. With the 
introduction of "Certified Record Re- 
vue" in this magazine we felt that a 
change of setup of components each 
mcnth was certainly an intelligent 
approach to the playback of record- 
ings submitted for review. Accord- 
ingly, -.his equipment will be used on 
occasion for purposes of record and 
tape reviews. 

Requirements 

The interest in "3rd- dimensional" 
reproducing systems is fast reaching 
a )eak. Our interest is mainly that 
of experimenting with various "ef- 
fects" which may be obtained by using 
various tricks of the trade with 
binaural (and other multi -channel 
techniques) and with conventional 
mcnau -al channels. For that reason 
the entire system, with the exception 
of the bridging bus, is set up in dupli- 
cate. The components in this system 
(F g. 1) are representative of the 
many fine high -fidelity units now 
widely used, both in industry and by 
the audiophile. Obviously, it is not 
pot sible for an individual to use all of 

Editor and Assistant Publisher. RADIO & 
TELEVIS ION NEWS and RADIO- ELECTRONIC 
ENGINEERING. 

this equipment in any one system, 
our sole purpose being to utilize those 
units which were on hand at the time 
the system was constructed. In all 
cases, substitutions can be made, pro- 
viding the components possess simi- 
lar characteristics. Certain experi- 
ments dictated the use of four specific 
types of power amplifiers (Williamson, 
McIntosh, all- triode, and output- trans- 
formerless) for study. 

Description 

All of the various components are 
arranged so that the cabling of cir- 
cuits may be carried out following 
best engineering practice. Complete 
details on this wiring, cabling, and 
jack circuitry, as well as the extensive 
relay controls, will be discussed later 
in this series of articles. The Par - 
Metal relay rack, shown on the right, 
includes the two vu meters --one con- 
nected to the bridging bus -the other 
to the power -level circuits; two 
AM -FM tuners -both having cathode - 
follower outputs; two preamp- equal- 
izers -both having similar character- 
istics and both containing complete 
facilities for equalizing various re- 
cording characteristics, as well as 
providing complete treble and bass 
control; three double jack panels - 
each comprising 24 jacks which are 
used in this system; a line amplifier 
for the feeding of the bridging bus; 
two power amplifiers -one of 20 watts 
-the other with a rated output of 50 
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watts; and three barrier terminal 
strips for the termination of all cir- 
cuits connected within rack #1. 

The center rack contains the "Net- 
work" tape recorder (monaural) and 
below that is mounted the binaural 
tape equipment. Directly below the 
binaural amplifier is a control panel 
(Fig. 4 left) comprising a series of 
toggle switches which are used in 
conjunction with a relay system that 
permits the setting up of various pre - 
amps, tuners, or power amplifiers in 
predetermined combinations and with 
a master control switch, so that the 
preset equipment is actuated by 
means of a master control switch. 
This technique permits a combination 
of equipment to be actuated as a 
group when required, without the 
necessity for turning on or off the 
individual units used in any imme- 
diate setup. Below the control panel 
are two more power amplifiers (to 
be described later) which are used to 
drive the disc recording cutters and 
for monitoring purposes. The lower 
panel on this rack also contains three 
barrier -type terminal blocks and a 
rectifier -type supply furnishing 6 
volts d.c. to the relays and to the 
meter lamps. 

The remaining rack includes a timer 
clock which operates in conjunction 
with the master control switch so that 
off -the -air recording, for example, can 
be made at a preset time (handy 
v: hen no operator is available). The 
panel also includes an elapsed time 
meter which is a handy device for 
keeping a record of the total time the 
equipment is in use; and finally, a 
vibrating -reed frequency meter which 
is used in special applications in or- 

der to sync various portable recorders 
fed to the bridging bus when dub- 
bing. Below the meter panel is an 
intermodulation analyzer (a much - 
needed accessory for the serious audio 
experimenter) and below that a 5 -inch 
oscilloscope for the observation of 
waveforms, etc., followed in order by 
an audio -frequency meter for checking 
unknown audio frequencies, a labora- 
tory -type audio oscillator, and a 
square -wave generator. 

It was found convenient to have 
various audio test gear available for 
use at all times and, by means of 
the patch cords, these are readily 
connected to various components at 
the jack panels. 

Recording Table Console 
The console seen at the right of 

Fig. 1 contains two identical pro- 
fessional disc recorders. both equipped 
with 500 -ohm magnetic cutters. 

Details of the layout of the com- 
ponents mounted on the console are 
better shown in Fig. 3. The lever - 
type switch in the center panel is 
used to transfer the recording signal 
from one cutter to the other, and the 
toggle switch in the center fore- 
ground panel is the control switch for 
the FM oscillator used in conjunction 
with the Weathers system. Two 
high -quality, broadcast -type arms, 
used in conjunction with magnetic 
cartridges, are available for both 
standard and LP playback. The con- 
dition of a stylus is readily checked 
by means of the new Audak "Stylus - 
Disk." Both of the magnetic car- 
tridges are of the turnover or rotating 
type, and both are equipped with 
diamond points. They are representa- 

tive of the many fine playback corn- 
ponents now available to the hi -fi 
enthusiast. 

The disc recorders are normally 
used with a feed screw giving a pitch 
of 136 lines -per -inch. On occasion, 
when dubbings are made from tape 
masters, a substitute feed screw is 
made to increase the pitch to 220 
lines. Both cutting styli are equipped 
with a heating coil fed from an r.f. 
oscillator to permit application of the 
professional "hot stylus" technique. 

The console proper (not shown in 
the photo) provides ample storage for 
16 -inch transcriptions and for miscel- 
laneous items used with the system. 
Tapes are stored under more ideal 
temperature and humidity conditions 
in a storage container to be described 
later. The console was entirely home 
built using 1/2" plywood, and is just 
large enough to comfortably cradle 
the two turntable chassis with a 
separating strip 3" wide to allow for 
the overhang of one of the cutting 
mechanisms, as shown. The height of 
the console, if one cares to duplicate 
this design, should be determined ac- 
cording to the height of the individual. 
We have found a good rule of thumb 
is that a comfortable height is one 
where the top of the turntable 
coincides with the belt line of the 
operator. 

The speaker enclosure seen in Fig. 
1 contains the Stephens 500 -ohm voice 
coil speaker for direct coupling to the 
OTL amplifier. 

Maintenance 
One of the prime requisites in a 

recording system, in fact in any qual- 
ity- electronic equipment, is easy ac- 

Fig. 2. Simplified diagram shows how the various equipment is "normalled" in the system. Patch cords and Tacks permit extensive 
circuit changes to set up various combinations of components for disc or tape recording. playback. or for audio measurements. 
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cessibility to every component in the 
system. Not only is preventative 
maintenance required, especially with 
quality tape recorders, but very often 
manufacturers delight in placing 
tubes where they are almost impos- 
sible to reach. 

One of the outstanding examples 
of good engineering practice is found 
in the Conceriwte NWA -1 recorder 
amplifier (Fig. 4 right). The entire 
panel. which mounts all of the con- 
trols and the vu meter, may be 
dropped out as shown in Fig. 4, ex- 
posing all tubes, and wiring to the 
cont rots on panel, and of equal 
importance, completely exposing the 
inside or rear wiring to the several 
connectors which feed the intercon- 
necting cables. This approach to lay- 
out design is an engineer's delight 
and can, in times of emergency, save 
many minutes in locating a bail tube 
or other component. By removing a 
back plate, all of the remaining 
components are likewise exposed, as 
will be seen later in this series. 

Space does not permit a complete 
analysis of the diagram of Fig. 2 
which shows, in simplified form, the 
extensive use of jacks, most of which 
are "normalled" in all signal circuits. 
As previously mentioned, this system 
is designed both for binaural as well 
as conventional monaural recording 
and playback. The adoption of 600 
ohms impedance for the bridging bus 

Ffq, 9. Console contains two 6N disc recorders, Weathers. Pickering, and G -E repro - 

ducers, and a forty -power microscope for groove observation. Storage saace for the 
transcriptions is provided within the console. Tapes have their own storage cabinet. 

is not new. It has been used in 
brcadcast and the motion picture in- 
dustries for many years, and its ad- 
vantages are well known to the audio 
engineer. However, the novice usually 
is confused as to its proper use. It 
will be the purpose of this present 
series t:o explain step -by -step the cir- 
cuitry of all components used in the 
system. The information contained 
will provide several possible solutions 
to the problems involved in using 
similar equipments faced by the 
audiophile. 

During construction of the system 
it became obvious that spare circuits 
should be provided in each of the three 
groups of signal circuits: low level, 
)in. :, level, and power level. Ih addi- 

tion, it is well to provide extra jacks 
in each group so that these will he 
available for future expansion of the 
system. 

Power amplifiers are generally 
equipped with a bottom plate which is 
removed and substituted for by a 
standard rack panel. 

If ventilation is required beneath 
the chassis. spacers should be used 
between the panel and the chassis to 
allow air to circulate properly. 

We will continue in the next issue 
with a complete technical analysis of 
the system, showing how the various 
components are properly matched to 
their respective equipment, and we 
will explain the use of the jack fields. 

(To be continued) 

Fig. 4. (Left) Concertone Network recorder may oe remotely controlled if desired. This model can mount a total of five heads 
(monaural or multi -track) for st3reophonic applications. Magnecorder equipment is a self- contained, two-channel binaural recorder 
and amplifier. The relay switch panel below contains the master switch and indicator lamps. (Right) Panel of the Concertone 
amplifier. The panel drops forward exposing com ?onents for rapid inspection. Operating switches interlock to prevent malfunction. 
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FROM A 

TAPE EDITOR'S 

NOTEBOOK 

By DONALD C. HOEFLER 

TAPE editing cannot truthfully be 
called an "ancient and honorable" 
profession, but despite its youth it 

is an art whose versatility is constant- 
ly marveled at by those it serves. And 
even we who have worked with and 
edited magnetic tape almost from its 
inception, now find ourselves some- 
times amazed at the new tricks we 
are still discovering in the use of this 
wonderful medium. 

In broadcasting the tape editor has 
relieved one of the greatest sources of 
ulcers in the business: fear of the 
clock. No longer does a producer have 
to suffer nervous prostration to insure 
that his program runs to exactly 
twenty -nine minutes, thirty seconds. 
Now he can rehearse and record the 
show to the approximate time re- 
quired, and later polish it off in the 
editing room. By working with the 
editor in eliminating "fluffs" and gen- 
erally tightening up production he can 
present a more polished performance 
than he could ever do under live con- 
ditions, and his program will end "on 
the nose." 

The motion -picture soundfilm editor 
is, of course, the pioneer who has 
blazed the trail, and he has attained 
an important place in his industry. 
Two notable differences, however, ex- 
ist between him and the tape editor. 
The film man can see the modulation 
on the track and he can count sprock- 
et holes, and while these visual clues 
don't make his job any bed of roses, 
they do offer an advantage over mag- 
netic recording, whose editor must 
rely entirely upon his ear. But record- 
ing on tape and magnetic film is be- 
coming increasingly common in the 
movie industry (see "Cinemagnetic 
Recording," RADIO & TELEVISION News, 
August, 1952), and the motion -picture 
sound editor is now encountering 
many of the same problems which will 
be discussed in this series. 

The phonograph record industry has 
found in tape recording one of its 
greatest boons. Almost all original 
masters are now made on tape, which 
provides infinitely greater protection 
against deterioration than wax or lac- 
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Fig. 1. The Soundcraft Hollywood splicer applies a trimmed patch over the splice. 

Part 1. A new series covering professional tape techniques 

which can be used as is or adapted by the home recordist. 

quer. Without tape, the large -scale 
rehabilitation and reissue of priceless 
collectors' items would have been im- 
possible. And the competent tape edi- 
tor has forestalled the retirement of 
more than one aging star by combin- 
ing on one tape, into one performance, 
the best parts of a number of "takes." 

The most exciting future possibili- 
ties for this art lie in the field of 
video tape recording. The recording 
of motion pictures on tape is already 
a reality, and commercial use of the 
medium is anticipated for the fairly 
near future. The man who edits this 
picture tape will be the one who has 
developed his audio techniques to a 
high degree of refinement. 

He will not be able to see the given 
frame at which he wishes to splice. as 
does the film editor. Instead, he will 
be looking at a cathode -ray monitor 
tube as he attempts to "spot" the 
exact place to cut, and what he will 
see will look just like a television 
picture which is out of synchroniza- 
tion. He will have to translate that 
jumble into an accurate splice be- 
tween scenes -at the precise spot in- 
dicated by the director. Similarly, 
many of the special optical effects 
which are now performed by the film 
editor and television technical direc- 
tor. such as dissolves, wipes, and 
superimpositions, will devolve upon 
the video tape editor. He is certain 

Fig. 2. Carson unit which facilitates the 
making of splices manually with a razor. 

to become an important contributor 
to this new art, and his rewards will 
not be slight. 

The most obvious form of tape 
editing consists simply of cutting and 
joining, at a given point, two separate 
sections of tape, in order to accomplish 
a desired dramatic or musical effect. 
The simplest tools employed for the 
job comprise two things: splicing tape 
and a razor blade or small scissors. In 
this method the recording tape is cut 
at the two points which are to be 
joined, the severed ends are butted to- 
gether, and the splicing tape is pressed 
over the joint and trimmed to the width 
of the magnetic tape. A piece of cor- 
rugated cardboard provides a handy 
cutting board for this operation, and 
it may readily be replaced when it is 
cut beyond further usefulness. 

It is absolutely essential, however, 
that the tape used for splicing be one 
especially manufactured for this pur- 
pose. Any substitute will inevitably 
have an adhesive which runs out from 
under the edges of the patch, and 
which will cause adjacent layers of 
recording tape to stick together. This, 
in turn, causes "skips" and "wows" 
with consequent damage to the re- 
corded material. 

A refinement of this basic method 
is desirable, since with only two hands 
it becomes awkward and tedious, espe- 
cially when making a large number 
of splices. The splicer shown in Fig. 
2 provides additional "hands" which 
hold the tape firmly during the cut- 
ting, patching, and trimming opera- 
tions. This unit has the additional 
advantages that it is simple, com- 
pact, and inexpensive, and may easily 
be mounted permanently on the ma- 
chine which is used for editing. 

A further improvement in patch 
type splicers is illustrated in Fig. 1. 
In addition to the holding feature, 
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Fig. 3. A recorded tape. prepared by Minnesota Mining á Manufacturing Company. 
showing the points of greatest magnetization. A complex voice pattern was first re- 
corded and then the pattern "brought out" with iron particles so photo could be made. 

this unit also has a built -in cutting 
tool and a splicing tape dispenser, to- 
gether with a trimmer which cuts the 
splicing tape slightly narrower than 
the recording tape. Due to the pre- 
cision machining involved in its manu- 
facture, this splicer is fairly expen- 
sive and somewhat fragile. but for 
any job which requires many accurate 
splices, a unit such as this is well 
worth the investment. 

An entirely different principle in 
splicing is employed by the unit shown 
in Fig. 3. This one also performs the 
holding and cutting functions. but it 
does not apply a patch over the severed 
ends. Instead it relies upon a rather 
precise combination of heat and pres- 
sure to cause the plastic base of the 
tape to melt slightly and fase to- 
gether. Since the heat cycle is some- 
thing under five seconds, splicing with 
this equipment can be performed at 
least as fast as with the best patch- 
type splicers. Of course a number of 
precision components go into the 
manufacture of this unit and it is, con- 
sequently, rather expensive. But it is 
unsurpassed for making a number of 
closely- spaced splices which with the 
patch type would cause "flutter," and 
it is excellent for joining old pieces 
of tape (which of course must be all 
of the same manufacture and type) 
into one continuous patch -free length, 
ready for recording and almost as 
good as new. 

Whatever the splicing method em- 
ployed, however, a very important 
precaution to observe is that the cut- 
ting tool be completely demagnetized. 
If :t is not, it will certainly induce 
noise onto the tape at the cut and 

Fig. 6. Out -of- phase splice showing "skip." 

SPLICE -4 

(A) MAGNETIC 

(BI GRAPHICAL 
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may thus ruin a valuable recording 
Commercial demagnetizers made for 
use on whole rolls of tape may be em- 
ployed for this purpose, and another 
unit recently introduced for demag- 
netizing playback heads may be used 
as well. Since the operation is rather 
tricky, a few test splices should be 
made on waste tape before it is as- 
sLmeC that the tool is free from resid- 
ual magnetism. 

A question of considerable impor- 
tance in splicing is the matter of how 
the tape is to be cut. The diagonal 
splice is almost universally used by 
ec itors today, and its proponents make 
numerous and exaggerated claims for 
its advantages. It is unquestionably 
true that the diagonal splice has con - 
sideraply more strength than the 
square splice cut directly across the 
tape, but it is not true that the diago- 
ne.l cut will invariably be undetected 
by the ear. 

In order to aid our understanding 
of the effect on a recording of each 
kind of splice we might for a moment 
consider the parallel in motion pic- 
tures, where the diagonal splice was 
st Inde rd practice for many years but 
hEs now been discarded in favor of 
the square splice. The reason is that 
when the diagonal splice passed 
through the projector, it caused, for 
ar instant, a picture to be flashed on 
the screen which was split from cor- 
ner to corner. Though the wink of 
ar eyelid might permit this broken 
pic_turo to pass unnoticed, the square 
splice did even better by allowing the 
splice to be made between frames 
where it would never be noticed. 

(Continued on page 164) 

Fig. 4. Prestoseal tape splicer which uses 
heat and pressure instead if an adhesive. 

IA) MAGNETIC 

._- - '` ` 

(B) GRAPHICAL 

Fig. 5. (A) A diagonal salice which is 
out -of -phase as shown by t re graph of (B). 

Fig. 7. (A) Magnetic pattern of recorded tape. (B) Graph of sound recorded on tape (A). 
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Fig. 1. Period "breakfront" 
adapted to serve as cab- 
inet for a custom insta:lation. 

A G 

Fig. 2. Under-the- window 
arrangement of the cabinets. 

1 
U 

U tl II ----Y 
Fig. 3. Another pos- 
sible arrangement. 

A 

Fig. 4. Stacking to 
save floor space. 

Fiq. 5. Stack- 
ing to bring 
TV set up to 
eye level. 

Fiq. 6. Symmetri - 

cal arrangement 
for large rooms. 
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INCREASED PROFITS 

DESPITE numerous articles on the subject, custom- build- 
ing has not achieved the popularity it deserves. This is 
largely due to (1) the public's unfamiliarity with cus- 

tom- building and how it can be made to beautify the 
home, and (2) the popular misconception that any custom - 
built item is an expensive luxury. Both these drawbacks 
to progress can be overcome by acquainting your prospec- 
tive customers with the many advantages of a custom - 
built installation. Back up your statements with illustra- 
tions and photos of outstanding installations. Use your 
imagination to create new ideas and arrangements which 
will bring out the most in your prospective client's own 
home. And, where your client's finances are limited, use 
your ingenuity to reduce the cost and standards of the 
installation to meet his budget. 

Since the cost or purchase price is one of the first and 
most important considerations, let's start with this item. 
To most people, the words "custom- built" suggest an 
object of great expense. Therefore, a "custom- built" radio 
or music system would bring to mind a high -quality sys- 
tem, complete with FM -AM -phono (and possibly tele- 
vision) and housed in luxurious period -style or modern 
cabinetry such as the breakfront and bookcase installa- 
tions in Figs. 1 and 7. While such installations are expen- 
sive in their deluxe versions, there is no reason why their 
style or general appearance cannot be reproduced on a 
plane more suitable to the budget of the average customer. 

There is very good business sense involved in fitting the 
installation to the average customer's budget. First, you 
stand a much better chance of building up a volume busi- 
ness by catering to the average- income group. These are 
the same people who comprise from 70 to 80 per -cent of 
your present clientele. They are the same group who, 
since the end of World War II, have kept the real estate 
business at a peak level. 

The bulk of private -home construction during the past 
five years has been in the $10,000 to $15,000, or average - 
income, bracket. Moreover, new -home construction has 
been paced by home modernization and beautification 
projects. While these projects include the low and higher - 
income groups, the majority again are those in the aver- 
age- income group. The importance of these facts should 
give an idea of the tremendous potentialities which await 
custom -building if it is properly "custom- built" for clients 
within this group. 

The total cost of a custom -built installation depends on 
three factors: cabinetry, circuitry, and the time and ma- 
terial required for completion of the project. Suppose we 
take each factor separately and see how it could be 
adapted to the needs of our average- income group. 

Cabinetry 
Costwise, we might say that circuitry, or the combina- 

tion of radio, phonograph, and speaker, is the greatest 
factor and should therefore be considered first. It is more 
important, however, to first determine what type of hous- 
ing or cabinet is to be used. Once this has been decided, 
the adapting to the circuitry of the housing (and to the 
customer's budget) becomes a matter of course. 

Suppose, for a moment, we analyze the four basic cab- 
inet arrangements shown in Figs. 1, 7, 8, and 9. These 
will suggest various combinations or modifications which 
will work successfully in a wide variety of cases. 

The deluxe, high -fidelity "breakfront" installation of 
Fig. 1 is more suitable for large homes. We can, however, 
pick up several pointers which could be used in less pre- 
tentious installations or in smaller homes. For instance, 
the tuner chassis is installed in the left -hand drawer. The 
regular drawer has been removed and the drawer front 
made into a drop cover which slides under the tuner when 
in operation and when closed is identical in appearance to 
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F ROM CUSTOM BUILDING 
By JOHN B. LEDBETTER 

Every installation is different -a challenge 

to the ingenuity of the audio technician. 

the other two drawers. The center drawer has been ar- 
ranged to slide forward. The record changer is in this 
compartment. The "breakfront" installation allows an 
optimum speaker height of 5 feet, and permits the rear 
side of the cone to radiate into a large (14 -foot) cavity. 
Such pieces of furniture as bureaus, secretaries, antique 
writing desks, etc. can be adapted very easily to this type 
of installation. If the client does not have an adaptable 
piece of furniture in the room, one can often be found at 
the auction center, used -furniture store, or through the 
want -ad sections of your local paper. Much of this type of 
furniture can be purchased rather cheaply, and when re- 
finished makes a beautiful cabinet for the system. 

Many customers will prefer a bookcase installation such 
as the one in Fig. 7. At first glance this, too, t.ppears to 
be extremely expensive. The shelves, however, can be 
made of soft pine 1" x 12" boards, backed if desired by 
Masonite or beaverboard, or left bare. The cabinet itself 
can be almost anything, either a modified cabinet base. 
bureau, etc., or it can be built in the shop. Doors can be 
of plywood or soft pine, outfitted or painted to match the 
motif of the room. 

A simple, inexpensive adaptation of the bookcase motif 
is shown in Fig. 2. This arrangement originally was de- 
signed for the solarium or front room of a medium -cost 
home. The top and length of the bookcase were made to 
coincide with the bottom and width, respectively, of the 
four front windows of the room. The shelves in this ar- 
rangement are 1" x 12" boards, and the cabinet doors are 
%" plywood. The runners are 2" x 4" boards, set back to 
give a modern appearance. The radio and speaker are in- 
stalled in the right -hand cabinet. with the record -changer 
installed in the left. 

There is no limit to the various combinations which can 
be worked out with this arrangement. If desired, the 
entire bookcase can be constructed as a single unit. Or, 
it can be first constructed, then sawed into three sections 
(A), (B), and (C). This permits the unit to be moved 
easily and provides a greater latitude in rearranging the 
furniture. The basic structure in Fig. 2 can be changed to 
those shown in Figs. 3 through 3, or modified to any num- 
ber of similar arrangements. In the dual- cabinet set -ups 
(Figs. 3 through 6), one of the cabinets can house the 
television set. This would be more practical, of course, if 
the television unit were placed at or near eye -level (top 
cabinet in Fig. 5). 

Irt its simplest form, the bookcase arrangement can be 
varnished or painted. For modern arrangements, the cab- 
inet doors and large knobs can be covered with leather- 
ette (relatively inexpensive) and the door centers made of 
fluted plywood. To match antique furniture, the round 
kno 3s can be replaced with wrought iron or bronze handles 
and hinges. 

Small tables, writing desks, etc. can be adapted as 
shown in Fig. 9. If the object is too small to house the 
speaker, this item can be mounted behind a door, false 
picture, in a corner, etc. 

The door -type mounting (Fig. 8) is the ideal or "stand- 
by" for rented apartments or for clients who do not wish 
to modify their wall structures or furniture. This arrange- 
ment allows the optimum speaker height (5 feet from 
floor) and makes use of the clothing stored in the closet as 

(Continued on page 142) 
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Fig. 7. Radio -phono 
installation in mod- 
ern manner. Record 
storage space, book 
and knickknack 
shelves included. 

Fig. 8. In any home. 
a coat closet can 
be used to house a 
record player, am- 
plifier, and speaker. 

Fig. 9. A neat table 
of armchair height 
can house a record 
player and radio 
for convenient and 
leisurely listening. 
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COUNTERBALANCED 

PICKUP ARMS 

By 
MORRIS SCOTT DOLLEN 

Component parts required for construction of the pickup arm. 

The assembled unit ready for installation on the turntable. 

Over -all view of dual turntable with pickup arms. Only a modest 
mechanical ability and an even more modest purse is required. 

Re- record discs, provide musical background 

for films, or play symphonic music without 

interruption with these phono pickup arms. 

OR the music enthusiast with a modest ability at 
simple mechanical work and an even more modest 

1 pocketbook, the building of these phonograph pickup 
arms offers good equipment at small expense. Two of 
them have been used on a dual turntable cabinet over a 
period of three years for re- recording discs to tape, play- 
ing musical backgrounds for film showings, and continu- 
ous playing of symphonic music. The equipment shown 
is used only for 78 rpm discs up to 12 ", but could be 
adapted to all speeds with a different choice of motors 
and turntables or interchangeable cartridges. Counter- 
balancing weights on the rear of each arm allow the se- 
lection of any reasonable needle pressure. 

The pickup arm is made from thin -wall aluminum tub- 
ing with an outside diameter of %', although this could 
be changed to a smaller size if it is available. For this 
size arm tubing the swiveling support and yoke should be 
made from about ,S" tubing. The swivel mounting plate 
was made from I¡,;" aluminum plate, turned on a lathe, 
four screw holes drilled, and a Ve" hole in the center. This 
could be square if a lathe is not available, with slightly 
bevelled edges. The lateral movement of the arm is ac- 

complished by means of two surplus 
ball bearings (y4" hole with %" o.d.) 
bolted to this plate, with the yoke - 
tube pressed on to the bearings from 
above, a thin shim of brass or steel 
wrapped around the bearings making 
a tight fit. A set screw in the alumi- 
num tube may help. Be sure to insert 
a washer under the bottom bearing so 
the revolving edge clears the base. For 
this purpose, file a '4" hole in a size 
6 or 8 brass washer. If a ?i;," hole is 
drilled down the length of the mount- 
ing bolt first, a thin shielded wire will 
go through, otherwise the wire will 
have to go outside the yoke tube. 

The simplest and most satisfactory 
bearings to hold the arm in the yoke 
are pointed set screws working into 
small holes in the arm, locking them 
in place with nuts. In the original 
models, special screws were turned 

(Continued on page 173) 

Mechanical details for constructing the turntable arms described in this article. 
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RAILROAD YARD LOUDSPEAKER SYSTEMS 

By 

LEO G. SANDS 

g 7.... \ 

The Milwaukee Road's "Ai: Line" classification yard 
in Milwaukee uses loudspeakers installed on perma- 
neat ped?stals to provide R ide -angle coverage of the 
yard. ir.set (right) shows close -up of a pedestal. 

,;Y.I.RtiY' y. tiwfi;' i'::,.11i i:0, 

BECAUSE radio did not meet all railroad -yard com- 
munication requirements, many railroads have in- 
stalled extensive raging and talkback loudspeaker 

systems in lieu of or to supplement the two -way radio 
communication systems. 

In classification yards, crews on board radio -equipped 
locomotives may be contacted by the yardmaster or other 
supervisor. In many operations such as in "humping," 
this is a marvelous facility. One of the first permanent 
railroad -radio systems was installed at the New Castle, 
Pennsylvania yards of the Baltimore cf Ohio railroad to 
facilitate humping of cars when weather conditions made 
it mpractical to rely of the color light signal:: originally 
used for signaling to the engineman. Today. many hump 
operations are directed by radio. 

However, in other yard operations. radio provided com- 
munication facilities but between the wrong people. The 
ya dmaster could talk to the engineman, but :he engine- 
man was not the one tie wanted to contact. Instead, the 
ya- dmastcr is normally required to issue instructions to a 
supervisor who might he on the desired locomotive or on 
foot somewhere in the yard. 

To make it easier to reach the right man, radio manu- 
facturers designed remote control units which could be 
installed outside of the locomotive at the front or rear 
end which would permit the supervisor to cperate the 
locomotive radio without getting inside the engine cab. 
The engineman could also use his radio as a mcbile paging 
system to call the supervisor to his locomotive. 

In some yards, radio with footboard remote controls 
provided the desired fi cility. In other yards, more was 
to be desired. The solution lay in the aprlication of 
king -size talkback loucspeaking intercommunication sys- 
tems which operate in much the same manner as office 
intercom systems. 

Loudspeakers mounted on pedestals or close to the 
ground were installed at strategic points such as near 
switches, along ladder tracks, etc. These loudspeakers 
serve both as loudspeaker and microphone and are fed 
by individual lines from the yardmaster's office. Usually, 
two loudspeakers facing in opposite directions are mounted 
atop a pedestal consisting of a piece of heavy pipe held 
erect by a concrete base. 

November, 1953 

The specialized problem of covering huge 

areas with high ambient noise levels is 

solved by using special sound systems. 

The amplifiers and a control console are installed in 
the yardmaster's office. Many railroads have built ultra- 
modern tower offices for their yardmasters which resem- 
ble airport control towers. From high above the maze of 
tracks, the yardmaster can see the entire yard and 
through his loudspeaker system can converse with any of 
the employees in the yard. 

By flipping a switch on his control console, the yard- 
master connects his amplifiers to the loudspeaker near- 
est the person he wants to contact. Stepping on a foot 
switch, he calls his man who can reply by merely talking 
back at the loudspeaker even if he is as far as 50 feet 
away from it. Calls may he orginated in the yard to the 
yardmaster by walking up to the nearest loudspeaker 
pedestal, pressing a button, and speaking. The act of 
pressing a button at the remote loudspeaker station may 
also cause a signal light to operate at the control console 
to indicate to the yardmaster where the call is originating. 

In addition, paging facilities are often provided to per- 
mit making announcements or for locating personnel at 
unknown locations. At least two radio manufacturers are 
offering portable radio transmitters which permit yard 
personnel to reply to loudspeaker calls try radio when 
these portable transmitters are used. 

For complete communication facilities, radio is used 
for communication from yard office to locomotives, pag- 
ing and talkback loudspeakers are used for contact be- 
tween yard office and personnel on foot, and portable 
transmitter- receiver units, like the "walkie- talkie," or 
portable transmitters are employed for contact between 
radio- equipped engines or yard office and the man on foot. 

Yard loudspeaker systems are a specialized art. The 
equipment is generally used around the clock, year in and 
year out. Therefore, it must perform continuously with a 
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YARD LOUDSPEAKER SYSTEMS INSTALLED IN 1952 

No. of No. of No. of 
Control TwoWay Paging 

Railroad and location Points Speakers Speakers 
ATMSF 

Corwith, III I 10 
B&O 

Pittsburgh, Po I 23 30 
B&LE 

Conneaut, Ohio 1 .. 3 

Albion, Pc. 1 4 
C of NJ 

Allentown, Pa 2 14 14 
Elicabethport, N.1 2 12 6 

C60 
PM District 

Grand Rapids, NH.. I 46 15 
Midland, Mich 1 2I 

C&N W 
Proviso, III. 2 5 

CB60 
Chicago, Ill. .. 2* 

CMSIP&P 
Milwaukee, Y'is. 3 51 48 
Aberdeen, S.D. I 5 11 

Clinchfleld 
Dante, Va. 1 2 

Erwin, Tenr 1 2 

DgRG W 
Ogden, Utch I 5 12 

DSSI&A 
Marouette, Mich. 1 8 5 

EJBE 
Gary, Ind. 4 56 22 

FEC 

Daytona Beach, -fie: 1 2 9 
Buena Vista, Fla 1 3 4 

GN 
Great Falls, Mont. 3 18 
Kelly Lake, Minn. 8 12 

GM&O 
Bloomington, II'. I 33 9 

IC 
Chicago, III. 2 40 45 

LV 

Jersey City, NJ. I 15 8 
L&N 

Bowling Green, Ky. 1 2 
NC&SIL 

Atlanta, Ga. 1 31 12 
NYC 

Mina°, N.Y. I 27 
CCC&SIL 

East St. Louis, III. 15 45 
IHB 

Argo, III 5 14 
NYC&SIL 

Homestead, Ohio 1 9 
NYNHISH 

E. Bridgeport, Conn. 8 10 
Providence, R.I. 3 5 

N&W 
Norfolk, Va 9 12 

NP 
Livingston, Mont. 1 5 7 
Glendive, Mont 1 6 8 

PRR 

Sodus Point, N.Y. I 4 
Philadelphia, Po. 1 8 

Reading 
Rutherford, Pa. 5 5 31 
St. Clair Scale, Pa. I 3 

StL -SF 
St. Louis, Mo. I 53 8 
Kansas City, Mo. 7 .. S 
Amory, Miss. 1 .. 4 

Soo Line 
North Fond du Lac, Wis. I 14 6 

SOU 
Greenville, S.C. 1 55 15 
Spartanburg, S C. 1 55 15 
Pomona, N.0 1 64 6 
Sheffield, Ala 1 17 . 

AGS 
Birmingham, Ala. 5 425 69 

CNOBTP 
Cincinnati, Ohio I 88 ,. 

MT 
Meridian, Miss. I 7 

NONE 
New Orleans, La. 1 74 12 

SP 
Roseville, Cal. 3 130 20 
Tracy, Cal 1 59 
Fresno, Cal. 1 34 6 
Watsonville 1M., Cal. 1 56 

SP&S 
Portland, Ore. I 14 8 
Vancouver, Wash. .. 10 
Wishram, Wash. .. 10. 

UP 
Council Bluffs, la. I 73 9 
D , Colo. I 54 7 
Los Angeles, Cal I 61 6 
Green River, Wyo. I 47 5 

Virginian 
Sewalls Point, Va. 31 6 24 

Wabash 
Decatur, Ill 2 103 67 

Totals 161 1,906 771 
*Additions to present systems. 
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minimum of failures. Much greater power is required 
than in office -type intercom installations. As many as a 
hundred or more remote stations must be individually 
selectable at the control console. 

A typical remote station consists of two weatherproof 
horn -type loudspeakers mounted back -to -back, a line 
matching transformer in a weatherproof enclosure, and 
a truly rugged call- button or spring return switch. The 
loudspeakers are usually mounted atop an eight -foot 
length of 21/2 inch or 3 inch pipe mounted vertically in a 
cast concrete base. The entire assembly must be rugged. 
(The term "rugged" is an understatement.) 

Miles and miles of underground or overhead cable con- 
nect the remote stations to the yard office. Often the cost 
of the wire and its installation far exceeds the cost of the 
amplifiers and control console! 

Paging horns are usually mounted high on floodlight 
towers or other tall structures to gain extended coverage. 
The horns are of the trumpet type utilizing diaphragm - 
type driver units. Sometimes these horns are mounted 
in clusters to provide wide -angle coverage. 

Railroads have often received complaints from resi- 
dents near loudspeaker -equipped yards about the high 
volume level of their paging systems. In the daytime 
when ambient noise is high the loudspeaker system is not 
heard far beyond yard limits but in the still of the night. 
the yardmaster's voice crackles for long distances. A 
yardmaster normally speaks right into the mike when 
calling. Unless he resets his volume level, the sound 
emitted from the loudspeakers may vary greatly in 
amplitude. 

To overcome this problem, some railroad -yard loud- 
speaker systems employ volume -limiter amplifiers be- 
tween the microphone and the power amplifiers. One of 
the popular amplifiers for this purpose is the Bendix 
"Expressor" amplifier which provides both volume ex- 
pansion and compression, automatically maintaining con- 
stant audio output level. 

For talkback purposes, a ten -watt amplifier usually 
suffices because it is seldom used for operating more than 
a single remote station at any one time. The same am- 
plifier may be used in reverse to communicate with the 
control point from the remote station. 

In paging, considerably greater power is required. Some 
systems employ booster amplifiers to deliver several hun- 
dred watts of audio to a paging speaker cluster. In some 
cases all paging speakers are operated together and in 
others they may be selected individually or in groups. 

The control console is an impressive appearing instru- 
ment generally built around a steel executive -type desk 
not unlike a theater pipe organ console. Panels of talk - 
back and paging station selector keys are mounted in 
front of the operator's position. In the center are usually 
located a loudspeaker and volume controls. Facilities are 
provided for switching over to a standby set of amplifiers 
when necessary. 

The amplifiers are often located in another room, usu- 
ally on the floor below. With two sets of amplifiers it is 
possible to service one set while the others are in use. 

The railroad -yard loudspeaker system has proved its 
value in service. The proof is the long list of installa- 
tions. Similar loudspeaker systems are being installed 
in railroad warehouses and shops. In fact the enthusiasm 
is so great that at least one of the major railroads fea- 
tures its loudspeaker system in its national advertise- 
ments. 

The combination of two -way radio and wired loud- 
speaker systems in railroad yards may someday be sup- 
plemented by facsimile to replace pneumatic tubes now 
used for conveying written data and not too far in the 
future by television. The B. cE O. and RCA recently 
staged a demonstration of wired television in railroad yard 
operations which may eventually lead the way to adoption 
of industrial television by the railroads. 

Since the B cf O television demonstration took place, 
many other railroads have expressed interest in closed- 
.101 
Tabulation of installations made by the railroads in a single 
year as reported by "Railway Signaling and Communications." 
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circuit television. The B & O demonstration illustrated 
how television could be utilized for checking car numbers. 
Other applications include the observation of grade cross- 
ings and the remote observation of freight cars as they 
are sliced off at the hump. 

Several years ago, the B cf O tried television on passen- 
ger trains for the entetainment of passengers. The re- 
sul: s were reasonably acceptable although the problems 
were many. A special :ype of antenna had to be devised 
wh:ch would prevent severe picture distortion as the train 
changed direction. Several other railroads alsc expressed 
interest in television fo passenger use but the technical 
problems were greater :han the possible value of the en- 
tertainment feature. 

Telegraph printer networks have been instilled by a 
few railroads for obtaining a constant flow of informa- 
tion on the locations and movements of freight cars so 
that shippers can be kept informed. This permits shippers 
to make more efficient plans as they can generally depend 
on freight cars arrivin:., as per the latest information. 
Physical and carrier telegraph circuits on wire lines are 
now being used for interconnecting printer network, 
However, it is anticipated that in the near future micro- 
waves will be used for iroviding many more communica- 
tions facilities. 

Sound equipment has been used on feature passenger 
trains for many years. However. it was not intil after 
World War II that train sound systems became much 
more than a converted radio receiver in the lounge car. 
On some trains music s available only in lounge, club, 
and dining cars where is on trains like the Santa Fe 
"Chiefs ", a choice of recorded musical or radio programs 
is offered passengers in individual rooms on sleeping cars. 

Passenger train sound systems are generally of two 
mayor types, train -wide and individual car systems. In a 
train -wide system, a single bank of amplifiers is often 
used with high -level audio piped to each car. 

Practically every passenger depot is equipped with a 
sound system for announcing the arrival and departure 
of trains. In the small depot, the sound system is quite 
effective but in the large big -city terminals acoustics play 
such havoc that the intelligibility of the sound system 
leaves much to be desired. 

To the outsider it may seem that the railroads are ex- 
tremely conservative and slow to adopt new ideas. How- 
ever, when fortified wit-1 sufficient facts and information 
about the many factor:: that must be considered, it is 
evident that many of the railroads. particularly since the 
end of World War II. are absorbing new dexelopments 
almost as fast as good judgment would dictate. The 
diesel- electric locomotive is a classic example of the rail- 
roads' acceptance of a new idea which can b,t justified 
economically. 

Radio started slowly on the railroads because the rail- 
roads were skeptical and because technological develop - 

Yardmaster's office In the control tower at Milwaukee Road's 
"Air Line" classification yard. The mike at his right is for 
radio communication wi h engine crews while mike over desk is 
for paging and talkbacl: speakers located throuqhcut the yard. 

Another type of speaker system control panel for freight yard 
cperation. This one is i rstalled at the B & O's Br rr Yard. 

The yard control tower 
at the Baltimore & Ohio 
Railroad's Barr Yard in . 

the city of Chicago. Ill. 

Adlai S. Hunt, chief engineer for 
communications and signals of the 
Baltimore & Ohio. tests the yard- 
master call switch at one of the 
loudspeaker pedestals. Jack Bowen. 
manufacturer of the speaker equip- 
ment used at yard, watches test. 

ments had not reached the stage where radio would meet 
all of the necessary requirements. Today it meets rail- 
road requirements sufficiently to justify widespread ap- 
plication. The loudspeaker systems discussed here ac- 
celerated the demand for better communications and 
closed the gaps radio did not fill. 

Among those who contributed substantially to the ad- 
vancement of the railroad yard loudspeaker system in its 
infancy are Douglass Ruff, general communications engi- 
neer of the Southern Railway System and C. Otis Jett, 
system telephone and telegraph engineer of the Union 
Pacific Railroad. The portable transmitter used for an- 
swering loudspeaker page calls was suggested in 1947 
by Preston B. Tanner who was then manager of railroad - 
radio sales at Bendix Radio. 

One of the first yards to be equipped with a combination 
radio and loudspeaker system was the Union Pacific Rail- 
road's huge hump yard at Pocatello, Idaho. The Southern 
Railway adopted loudspeakers first and added radio later. 
They have even gone so far as to use radar to measure the 
speed of freight r tilling down the hump. - 
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HIGH QUALITY AT LOW COST 
By 

LOTHAR STERN 
Eng. Dept., Allied Radio Corp. 

Fig. 1. Over -all view of the 10 
watt amplifier built from an Allied 
kit. The entire unit is housed in 
a single 7" x 13" x 2" chassis with- 
out crowding or hum problems. 

THE ever increasing interest being 
shown in high fidelity radio and 
phono reproduction has inspired the 

design of numerous amplifier circuits 
capable of outstanding performance. 
Most of these circuits have been built 
and are in use by thousands of music 
lovers who are widely proclaiming the 
merits of their own particular ampli- 
fiers. Yet, many people who would 
like to enjoy good music reproduc- 
tion have been prevented from doing 
so by the relatively high cost of the 
components (especially the output 
transformer) required for the con- 
struction of most good amplifiers. 
Other discouraging factors have been 
the need for hard -to- get -items such 
as matched resistors and condensers 
or balanced tubes. 

To circumvent these obstacles, the 
engineers of Allied Radio have de- 
signed an amplifier kit whose per - 

Fig. 2. Relative frequency response at 
various settings of the tone controls. 

APREAMP ONLY OR 
PREAMP THROUGH AMPGONTROLS 
FLAT 

B. PREAMP THROUGH AMP -BASS FLAT, 
TREBLE MAX. 

O TREAME 
THROUGH AMP -BASS MAX, 
AX 

Construction details on a compact, single- chassis 10 -watt 

amplifier which is built of standard, non -critical parts. 

formance rivals that of some of finest 
commercial units, at a small fraction 
of their cost. Furthermore, the cir- 
cuit was designed to use standard 
parts with commercial tolerances and 
requires no adjustment. It is easily 
constructed with a minimum of tools 
and is so flexible that it can form the 
basis of almost any high quality music 
system. 

While the cost of building this am- 
plifier is less than $25.00, its per- 
formance will please even the most 
discriminating listener. The charac- 
teristics, as measured on a model built 
with standard parts, are shown in 
Table 1. While these specifications 
may vary slightly in other models, 
depending upon the actual values of 
the parts used, they will closely ap- 
proximate those of the original unit 
if the parts are within standard toler- 
ances. 

How was all this accomplished? No, 
there are no new or trick circuits, but 
the over -all unit is composed of indi- 
vidual circuits, each designed to com- 
pensate, to some extent, for the defi- 

Table 1. Electrical specifications on unit. 

Fre4. Resp.: 

Harm. Dist.: 

Iot. Dist.: 

Amplification: 
(without preamp) 

Hum and Noise: 
Tone controls: 

1 db 30-20.000 cps (not 
measured above 20.000 cps) 

Less than .5% @ 1 w.. 100- 
10.000 cps 

Less than 1% @ 10 w., 80- 
5000 cps 

Less than 1% @ 10 w. (60 
and 2000 cps at 4:1) 

.5 v. input full 10 w. output 
@ 1000 cps - 68 db of max. power output 

Bass boost to 13 db. Bass at- 
tenuate to -9 db. Treble 
boost to 10 db. Treble at- 
tenuate to - 14 db @ 10,- 
000 cps. 

ciencies of others. Some of these cir- 
cuits are of interest because they are 
not generally employed in other am- 
plifiers. Among the unusual features 
of the circuit is the use of a direct - 
coupled amplifier stage and a positive 
feedback loop in addition to conven- 
tional negative feedback. The effects 
of these will be discussed in greater 
detail later. 

The complete amplifier consists of 
6 tubes, including the rectifier. The 
power supply, power amplifier, and an 
equalized preamplifier for magnetic 
cartridges are all on a single chassis. 
The parts layout was so designed that 
all of the components comprising the 
equalized preamplifier are grouped 
together on one side of the amplifier. 
This was done purposely so that the 
preamplifier can easily be omitted in 
the event that the unit is to be used 
in conjunction with a radio tuner and 
a crystal phono cartridge only or if 
your tuner already incorporates a pre- 
amplifier. (Many of the better tuners 
are so equipped.) To keep the cost to 
a minimum all switches, except the 
"on -off" switch, were eliminated. In 
view of the fact that most radio 
tuners are provided with a "radio - 
phono" switch, the use of a selector 
switch on the amplifier would be an 
unnecessary duplication. Furthermore, 
the preamp section of the amplifier 
has its own input and output jacks 
making it simple to use the selector 
switch of the tuner by connecting 
the preamp's output to the phono in- 
put of the tuner whose output, in turn, 
is connected to the tuner input of the 
power amplifier. 

The equalized preamplifier consists 
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of both sections of a liSL7GT tube. 
The 39,000 ohm input resistor, R is 
a compromise value which will pro- 
vide a satisfactory cartridge load re- 
gardless of the type of magnetic 
cartridge employed. For optimum re- 
sults, however, it is suggested that the 
value of this resistor to changed to 
equal the recommended load resistance 
for the cartridge to be used. Proper 
record equalization is provided by C,, 
R,, C,, and R: in a frequency discrimi- 
nating feedback circuit. The voltage 
appearing at the plate, pin 2, of V,a 
is impressed across C,, R,, and R: in 
such a way that the portion appear- 
ing across the cathode resistor R :, is 
in phase with the signal at the input 
grid of V,,. This, in effect, cancels a 
portion of the input signal so that 
the voltage at the piste, pin 2 of 
V,e is smaller. The reactance of 
C. Increases as the frequency of the 
signal decreases, thereby making 
the signal -opposing voltage across 
R: smaller as the frequency is low- 
ered. This, in turn, permits greater 
amplification at low frequencies and 
provides the low frequency boost 
required for proper equalization. 
The reactance of C, is so high at the 
low frequencies that it toes not affect 
the performance. As the frequency in- 
creases, however, the reactance of C, 
becomes smaller and, since C, is in 
shunt with R,, this parallel combina- 
tion decreases in impedance and per- 
mits more high frequency voltage to 
be applied to R :. As a result the fre- 
quency response curve drops off 
sharply at the higher frequencies. 

Frequency response curves of the 
preamplifier and amplifier are shown 

in Fig. 2. Curve A follows the 
standard recommended by the Audio 
Engineering Society and provides cor- 
rect equalization for long playing and 
new 78 rpm records. Some of the older 
78 rpm records, however, do not have 
high frequency pre- emphasis. A no- 
ticeable loss of highs would result if 
such records were played through this 
pream3 circuit. If the builder's rec- 
ord collection contains the older type 
of 78 rpm records it is suggested that 
a switch be added to the preamp in 
order to cut out the high frequency 
de- emphasis condenser C,. The preamp 
can than provide flat reproduction for 
all records (including the necessary 
bass boost below about 500 cps.) A 
diagram showing the added switch is 
given .n Fig. 3. 

The signal voltage at the output 
of the preamp is applied to the tuner 
input of the main amplifier by means 
of a jumper made of shielded wire. It 
is amplified by V. and impressed 
across a continuously variable tone 
control network. Flat frequency re- 
sponse is obtained when the variable 
arms of the tone controls are in the 
center position. Boost and attenuation 
are provided separately for both bass 
and treble frequencies. 

Additional amplification is provided 
by V,a, and by V. which is direct - 
coupled to the phase inverter V,,. Note 
that ttere is no condenser between the 
plate of V. and the grid of V,a. The 
grid of V,R, therefore, is at the same 
positive potential with respect to 
ground as the plate of V,,. The proper 
bias for V,a is obtained due to the high 
value of the resistor in its cathode. 
The plate current of V. flowing 

5 2 

3 

í00R 

R2 
2.2 R 

ADDED f C 
SWITCH 0000 

Fg. 3. Adding a s.p.s.t. sw.tch to the pre. 
amp. Open switch to play ' 8 rpm records. 
close to play LP's or new 78 rpm records. 

through R., makes the cathode end of 
this resistor more positive than the 
plate voltage of the previous stage, 
thereby making the grid less positive 
than its cathode. This arrangement 
eliminates the need for a blocking 
condenser between V. and V,s, and 
consequently improves the low fre- 
quency response of the system. 

The phase inverter, V,,,, has very 
little gain due to the large value of 
R. and the degeneration which re- 
sults. However, it accomplishes its 
prime purpose of applying equal volt- 
ages of opposite polarity to the output 
tube grids. 

The output transformer is an espe- 
cially designed unit (available from 
Allied Radio) having good low fre- 
quency response, yet, in keeping with 
the rest of the amplifier, its cost is 

Fig. 4. Complete scl.ematic diagram of the 10.watt amplifier with an optional preamplifier circuit for magnetic cartricges. 

R, -- 39.000 ohm, 1/2 w. res. (see test) 
R2--2200 ohm, V2 w. res. 
Rr R Rs. R RIO* R22-100,000 ohm, 1/2 w. 

res. 

R,- -10 megohm, y2 w. res. 
Ra- -1 megohm pot (rol. control) 
R,- -2700 ohm, V2 n'. res. 
R,,, R,7-270,000 ohm, 1/2 w. res. 
R,, -1 megohm pot (bass control) 
R,,- 22.000 ohm, V. w. res. 
R,, -1 megohm pot i treble control) 
R,, -4700 ohm, 1 w. res. 

PREAMP 

R5 

L 00 R2 ESL7 
C, 

, ra e r 

megohm, V2 w. res. 
R,p-1500 chin., t/2 w 

e 
. 

R_r.. R.,-33,000 ohm, 1 w. res. 
R2,- 47,000 ohm, V2 r. res. 
R2,- 15,000 ohm. 1 w. res. 
R_- R,- 220,000 ohm, 1/2 w. res. 
R20-230 ohm, 5 w. wirewound res. 
R. -2200 ohm. 2 r. res. 
1127300 chins, V2 w. res. 
C, -20 pfd.. 350 r. alea cond. 
C2-.01 old. 400 r. cond. 
C C -.002 pfd., 900 r. cond. 

C,-400 paid. mica cond. 
Cs, Cs, C C-.02 pfd., 40(. s. cond. 
C2-10 pfd., 430 r. elec. cond. 
C,a C-230 pafd. mica cond. 
C,-.003 pfd., 400 r. cond. 
C-20 pfd., 430 r. dec. cold. 
C,,, C,;, C,.-.05 dd., 400 ,. cond. 

C,,, -50 pfd. 450 r. elec. cond. 
C,,-80 pld., 475 r. elec. cond. 
G_rr30 pfd., 50 r. elec, cond. J J:, .., -Phone lack S,- S.p.s.t. toggle switch 
T, -Power trans. 350.0 -350 r. @ 120 ma.; 5 r. 

(a1 5 amps; 6.3 r. c.t. (d 4.7 amps. 

T2-Output trims. 8000 ohms c.t. plate -to -plate 
to 6.8 ohms (Allied No. RK -148) 

PL, -6.3 role pilot lamp 
V, -ESL7 tube V V, -6SN7 tube V Vs-6V6 tube 
V,-5Y3 tube 
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Fig. 5. Frequency response of the entire amplifier. See legends on curves for details. 
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Fig. 6. Harmonic distortion of amplifier. 

relatively low as compared with other 
high quality transformers. 

The power supply consists of a 
power transformer, a full -wave recti- 
fier, and several RC filter sections. 
These provide excellent filtering as 
well as decoupling for the various 
amplifier stages. 

A novel feature of the amplifier is 
the use of both positive and negative 
feedback. It is a well -known fact that 
the use of negative feedback in- 

Fig. 8. Under chassis view of amplifier. 
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Fig. 7. Intermodulatlon distortion of unit. 

creases the frequency response of an 
amplifier and considerably reduces 
distortion. In doing so, however, it 
materially reduces the gain of a cir- 
cuit resulting in the need for addi- 
tional stages of amplification, or re- 
quiring a higher signal input for a 
specified power output. The use of 
positive feedback increases the gain 
of this circuit to the point where a .5 
volt signal input will provide the full 
10 watts of power output. Further- 
more, it makes possible the use of 
more negative feedback than would 
ordinarily be practical. 

The question might arise: "If nega- 
tive feedback decreases distortion and 
increases bandwidth, would not posi- 
tive feedback have the opposite ef- 
fect ?" The answer, of course, is "yes," 

This layout should be followed closely. 
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but almost all of the distortion of a 
properly designed class A amplifier 
originates in the output tubes and the 
output transformer. The obvious rea- 
son for this is that the level of the 
signal applied to tubes before the out- 
put tubes is relatively small and does 
not drive these tubes into the objec- 
tionable non -linear portion of their 
characteristic curves. 

Now, looking at the circuit, Fig. 4, 
you will note that the positive feed- 
back is applied from the grid of the 
output tube to the cathode of the sec- 
ond stage of amplification. (The first 
stage of amplification merely compen- 
sates for the insertion loss of the tone 
control circuits.) This means that ac- 
tually 3 stages with negligible distor- 
tion provide extra signal amplifica- 
tion. The negative feedback, on the 
other hand, is taken from the secon- 
dary winding of the output trans- 
former and is applied to the cathode 
of the 3rd amplifier stage. This feed- 
back loop, therefore, encompasses 
those stages where distortion is great- 
est, and the benefits of negative feed- 
back are most needed. 

Construction of the amplifier is rel- 
atively simple. The 7 x 13 x 2 inch 
chassis is large enough to accommo- 
date all parts without crowding, and a 
pre -punched chassis is available from 
Allied Radio, if desired. 

All ground returns are made to a 
common bus which is grounded to the 
chassis at the tuner input jack. This 
insures circuit stability and minimizes 
hum due to ground loops. If the bot- 
tom side of the chassis is painted it is 
essential that the paint be scraped off 
in the vicinity of the input jack so 
that a good chassis ground will result. 

It is essential that the secondary 
winding of the output transformer be 
properly phased, or violent oscillation 
will result. If this occurs when the 
amplifier is first turned on, merely re- 
verse the two green (secondary wind- 
ing) leads from the output trans- 
former. The lead that was connected 
to ground would now be connected to 
pin 6 of the speaker socket. The lead 
that was connected to pin 6 would 
now go to ground. 

Notice that a wire jumper must be 
connected from pin 2 to pin 5 of the 
speaker plug to complete the a.c. line 
circuit. The speaker is connected from 
pins 1 to 6 of the plug. This prevents 
the application of power to the ampli- 
fier unless the speaker is actually 
connected -a safety feature which 
protects the output tubes and trans- 
former from accidental damage. 

If an output transformer other than 
the Allied unit is used, it may be nec- 
essary to change the value of the 
feedback resistor, R,.. 

The output transformer was de- 
signed for use with a speaker having a 
6 -8 ohm voice coil. A wide variety of 
high -quality speakers are available in 
varying price ranges and the builder 
should consider the best possible 
speaker, consistent with his budget, 
in order to take full advantage of the 
excellent quality of the amplifier. 
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THE 
tl V 

By 

DON V. R. DRENNER 
Engineer. Station 1 :GGF 

THE only excuse for high fidelity is 
enjoyment. If all the test equip- 
ment in the world says it's ultra - 

super -high fidelity and the thing 
doesn't sound right (and, these days, 
look right!) then it just isn't fidelity, 
ultra -high or otherwise. 

Fidelity means faithful. Live with 
your Fletcher -Munson curves, then; 
but let the ears and eyes--be your 
criterion, not a piece of graph paper! 

If you've got a house, or at least 
four walls, you can find a place to put 
the components which comprise a 
high fidelity system and without tak- 
ing a second mortgage. Build your 
own? Maybe. We did that for fif- 
teen years and there was always some 
little bug that never really got ironed 
out. At least in the tuners! So when 
"The Compleat Fidelity" idea came 
along we decided to buy 1 h tuner and 
the TV chassis -and maybe build the 
ampli1er. 

We decided what we wanted and 
then rebuilt the house! This is indeed 
the drastic approach to high fidelity, 
but you can see from the photograph 
that installing the stuff in the wall 
does require some modifications. You 
can cut a hole and stick 't in, or build 
a new wall. If you've got an ancient 
bookcase handy, that might solve the 
problem. 

Before you cut that hole, decide 
what you want. In our case, the fol- 
lowing: Tuner; Craftsmen RC -10. TV 
Chassis; Craftsmen TV -200. Amplifier; 
we built our own, but almost any 
issue of RADIO & TELEVISION NEWS will 
contain plans covering a wide choice 
of high -quality units. Spaaker; West- 
ern Electric 728 -B, mounted in our 
own baffle -box, in the wall! Record 
Player; Webster- Chicago 127 -270, with 
G -E RPX -050 head and diamond stylus. 
(Our tape machine is a modified Ger- 
man Magnetophon R -23 -but there are 
plenty of domestic units available.) 

You'll have your own ideas about 
these. of course; but this choice repre- 
sents Our best buys. To be honest, 
we've already modified the commer- 
cial units. These modifications and 
details of the speaker housing will all 
be covered. Information on a cascode 
booster to improve even the TV -200 
and vertical retrace blanking will be 
given next month while a variable 
equalizer for the RC -10 will be cov- 
ered the following month. 

November. 1953 

FIDELITY 
Over -all view of "The Compleat Fidelity." The cabinet measures 58,4 long, 
413,4" high, with the panels on either side of the television set 19" widr. The 
sections housing the RC -10 and its vent and the record player and its vent are 
191. " high. Locations of other units in the system are clearly indicated. 
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Part 1. One man's ideas on what 

sound system. Details on various 

constitutes an ideal home 

parts of the installation 

are p,ovided in this and subsequent issues of the magazine. 

Now, you can cut that hole. A cer- 
tain amount of ingenuity, and per- 
sonal taste, will dictate not only the 
arrangement but the decorative effect. 
We housed the units on shelves of as- 
besto- cement board supported by 1 x 4 
inch white pine; and the entire "hole" 
is lined with this same Cemesto 
board. This is a must if you have, or 
want to hare, fire insurance. Many 
cities have specific ordinances regard- 
ing ele_tronic gear installed in wall 
cavities, so better check this first. 

The front panels of our installation 
are r/, inch Masonite, over which is 
glued ordinary burlap, or "gunny 
sack," and then painted. We used a 
ligh grey on the burlap and accented 

Fig. 1. Details for building and mounting 
the wall baffle to house W -E 728 -B speaker. 
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the supporting 1 x 4 inch wood strips 
in Iris Green. The book cases which 
run each side of the installation were 
also painted Iris Green, and a final 
touch was gold knobs on the doors 
and record player compartment to 
harmonize with those of the tuner 
and TV. 

The end of any high fidelity system 
is the speaker and its enclosure. "The 
Compleat Fidelity" went a little afield 
and we hacked a few studs out of the 
living room wall and mounted the 
whole thing up and out of the way. 

The Western Electric 728 -B is a 12- 
inch direct radiation, shallow cone, 
permanent magnet speaker. Before 
you condemn the single speaker in 
these days of multiple cones. tweeter, 
woofers, and eccentric "waffle- boffles," 
consider that this 12 -inch job will han- 
dle 30 watts continuously. has a 
weight (almost all magnet) of 17 
pounds, and a lot of other untyp- 
ical specifications. Mounted in a total- 
ly- enclosed box of at least 3 cubic 
feet it will reproduce anything you 
can hear and shake the walls of your 
neighbor's house! 

We did a little advance experiment- 
ing with some other 12- and 15 -inch 
speakers to arrive at the optimum 

(Continued on page 148) 
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AUDIO 
AT 

AFIS 

By 

MAJOR EUGENE F. CORIELL, 
USAF 

Radio -TV Technical Officer. AFIS 

HOW the Armed Forces Information 
School came to have a radio stu- 
dio facility is a long and perhaps 

even intriguing story, told elsewhere,' 
of a succession of studios built at a 
series of bases and posts. The pres- 
ent article is the story of the current 
end -product of this saga. AFIS is one 
of five joint schools operated directly 
under the Department of Defense, and 
its top command is rotated among the 
military services. The present com- 
mandant is Rear Admiral Thomas H. 
Binford. The school is located at Fort 
Slocum, an island off the shores of 
New Rochelle in famed Westchester 
County, New York. The students, like 
the staff and faculty, are officers and 
enlisted personnel of the Army, Navy, 
Air Force, and Marine Corps. Instruc- 
tion is given in two main fields: (1) 

Fig. 1. AFIS control room "A ". Rack 1 next to cutting lathes contains limiter and 
disc recording facilities. Rack 2 includes most of the rack- mounted elements com- 
mon to both disc and tape channels. Rack 3 carries the tape recorder and also the 
reverberation generator and the sound -effects filter. These last two items are so 
located in order to make their panel controls easily accessible to the operator at 
adjacent console. Staff Sgt. Joseph A. Keddie, chief technician, adjusts levels. 

Armed Forces Information School's audio -video installation 
at Fort Slocum provides studio facilities for trainees. 

Conveying information about the serv- 
ices to the public, and (2) Interpreting 
the military to its own personnel. Al- 
lied with this latter mission is the 
teaching of the administration of mili- 
tary education programs. Among other 
subjects, the instruction covers the 
use of the various information media 
-press, radio and television, photog- 

Fig. 2. Portion of studio grounding diagram. All amplifier chassis are grounded to 
their racks. In general, shields of cable pairs inside the racks are soldered to their 
jack frames which are bonded to the rack. External or cross -connecting pair shields 
are grounded at one end only. The microphone circuit shown illustrates these 
principles, the mike case not being considered a ground. Grounds are removable. 
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raptly, public speaking, conference and 
panel techniques, and special events. 
These two curricula are known re- 
spectively as Public Information (PI) 
and Information and Education (I& E). 

Radio is taught by lectures, demon- 
strations, practice in program writing, 
and actual production. Students re- 
ceive no electronic or technical in- 
struction except as regards operation 
of small portable tape recorders. To 
provide necessary laboratory facilities 
for student shows, there is a complete 
studio plant modeled after commer- 
cial facilities and operated and main- 
tained by enlisted staff technicians. 
The floor plan is shown in Fig. 3. 
There are two main studios 25 by 35 
feet, each with its own control room 
and announce booth; a small practice 
and audition studio, an office, and a 
maintenance shop. There is no trans- 
mitter, all student shows being re- 
corded on tape or disc. 

The studio plant was laid out pri- 
marily for broadcasting and recording, 
but with an eye toward television. As 
a result, space allocation and conduit 
systems will permit possible future 
installation of basic video gear with 
minimum rearrangement of the instal- 
lation. However, since the cost of TV 
camera chains is prohibitive, televi- 
sion is taught at present by lectures, 
training films, and field trips to near- 
by TV studios. Meanwhile, we are 
working with a standard Auricon 
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16 mm sound motion picture camera 
and a Maurer film recorder in prep- 
aration for teaching television studio 
and newsreel production by student 
participation, analogous to our pres- 
ent method of teaching radio. Both 
the camera and the film recorder can 
be fed directly from their own micro- 
phones out on location, or from the 
audio console in the studio through a 
pad and associated matching trans- 
former. 

The over -all plant was designed to 
standard broadcast specifications. 
Walls between studios and control 
rooms and between the two back -to- 
back control rooms are of double cin- 
der -block construction enclosing an air 
space. This is one of the types of 
"discontinuous structure" prescribed 
in acoustic literature 2 for sound - 
insulated walls. Windows are double - 
paned and mounted in double sound - 
isolated frames. Access to studios and 
control rooms is given by sound -insu- 
lated doors opening from a sound 
lock. Since the studios were designed 
primarily for speech, the reverbera- 
tion time -vs- frequency characteristic 
was chosen to provide somewhat less 
liveness than the classical Morris - 
Nixon curves would indicate for a 
studio of 8000 cubic foot volume. The 
designed reverberation time- -the time 
required for sound to decay 60 db -- 
averaged over the frequency range of 
101) to 5000 cycles is approximately .64 
second. This provides considerably 
more liveness than many speech stu- 
dios, with consequent improvement in 
the naturalness of voic reproduction. 
The ambient or no- program noise level 
at microphone height ranges from 30 
to 35 db. Less than 3 db of this total 
is contributed by the hiss from the 
air- conditioning duct system which 
embodies the usual sound -isolation 
measures such as duct linings, limited 

air velocities, canvas duct couplings, 
etc.4 

General Audio Layout 

Except for the turntable inputs and 
moni' :or speaker outputs of the con- 
soles, all wiring throughout the plant 
is balanced to ground. In the case of 
amplifiers and other components con- 
structed unbalanced as a manufactur- 
ing convenience, balancing was simply 
a matter of lifting an input or output 
connection from the chassis. However, 
some amplifiers with unbalanced out- 
puts are designed with the output 
transformer secondary as part of a 
feedback loop. In such cases, the 
choices is either to add an isolation 
transformer or to run unbalanced. We 
chose the latter with the console 
monitor amplifier output since it was 
immaterial whether the monitor speak- 
ers were balanced or not. A balanced 
installation is certainly more expen- 
sive from a first -cost viewpoint; how- 
ever, we feel this is more than com- 
pensated for by the greater freedom 
from crosstalk, r.f. interference, noise, 
and amplifier instability. The ground- 
ing system shown in the diagram, Fig. 
2, was laid out with considerable care 
particularly to preserve these advan- 
tages. 

Circuit wiring throughout the plant 
is di%ided into three level groups, to 
avoid crosstalk. The low -level group 
carries circuits ranging from minus 
60 to minus 30 dbm, which includes 
microphones, turntable pickups, turn- 
table preamplifier inputs, etc. The 
zero -level group, from zero to plus 
30 dbm, covers remote lines, cue feeds, 
and console and tape recorder line 
outputs. The high -level classification 
includes all circuits above plus 30 
dbm. such as monitor speakers and 
disc recorder cutting heads. While 
this eaves an obvious hole in the 
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Fig. 3. Floor plan of AFIS adio studio 
installation. Each studio Is 25' x 35'. The 
announce booth for studio ' B" doubles 
as an audition studio and contains a 
scaled -down version of the main control 
room equipment. Trunk lines of all three 
circuit -level groups tie all rooms, in- 
cluding office and shop, to both control 
rooms for maximum operational flexibility. 

Fig. 4. "Normal- through" jack connection 
often used in b.c. operations. No patch - 
cords are needed for ordinary operation 
as components are connected together 
through auxiliary or "normal" contacts on 
jacks. Inserting a cord in either lack re- 
moves the associated component from cir- 
cuit and makes it available on cord for 
testing or emergency reconnection. The 
system works equally well with either 
single or double -type jack assemblies. 

level spectrum from minus 30 to zero 
dbm, the few circuits in this category 

(Continued on page 199) 

Fiç. 5. Simplified block diagram of AFIS studio "B." Direction of signal travel is from left to right except as otherwise indicated by heavy 
arrow. Console is connected to microphones, limiter. etc.. via "normal- through" lacks. Note that tape recorder can be played back through 
console by way of "normal" contacts on one of the remote line input lacks. All dbm circuit levels shown are 10 db above program peaks. 
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ELECTRONORGAN 

Fig. 1. Overall view of the author's -Elec. 
tronorgan." It is housed in an old organ 
console which was purchased for 60 dollars. 

Part 1. A three -part series covering a musical instrument 

that really sounds like a pipe organ. Because standard 

chassis construction is used, it is not hard to build. 

l- lerrotS %IiIE: in rr'ö ¡r I., lu NIINU requests fr'UU. our r'r /ur rr eil'ellit of rut 
electronic organ. we are r ..noting Ulis series of arliele Is trill be evident fo 
those Irk° carefully study rhr circuit and photographs aceoorpn tying this article. the 
organ is fairly elaborate. Parts for this construction will cost front $50 to Sat fa, 
exclusive of the console, depending on hotu many of the required parts are available 
in your junk bores. all of the required Parla arc sis ndrlyd and ma ¡/ be purchased 
at any parts jobber% Two- tu I r -h unrhrd hew ras' r..,Is/ rr,r l ion liane is requ irrrl. 

Fig. 2. Block diagram of the "Electronorgan. The entire construction is represented. 
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By RICHARD H. DORF 
Audio Consu:r:nt Ili- wail 

S THE writer has found out from 
reading letters which filled several 
mail sacks, there is tremendous 

interest among electronic enthusiasts 
in the construction of electronic mu- 
sical instruments. The expressed pref- 
erence of a large majority of this 
group is for details enabling them to 
build a complete electronic organ, 
preferably one which sounds and oper- 
ates like a pipe organ. 

The big snag has been. up to now, 
that although there exist commer- 
cially manufactured organs which con- 
form to the desires of amateur 
builders, they all contain special parts 
which make construction of an ama- 
teur counterpart all but impossible. 

In building the "Electronorgan" the 
writer satisfied two desires. The first 
was to design and construct an instru- 
ment for his own use: and the second 
was to make available complete in- 
structions for the many amateurs who 
would like to do the same. The sec- 
ond purpose was kept in mind through- 
out the design. As a result, the organ 
contains completely standard parts, all 
of which are available from ordinary 
sources without special orders or pre- 
mium prices. 

The "Electronorgan" is not an elec- 
tronic engineer's toy. On the con- 
trary, it is first of all a fine musical 
instrument capable of competing 
against most of the medium -sized pipe 
organs found in churches and concert 
halls in the United States. Its tone 
qualities are uncannily imitative of 
genuine pipe -organ sounds and its out- 
put volume, depending solely on the 
associated power amplifier and speak- 
er system, can be adapted for a small 
home or a cathedral. While it will 
take a good number of hours to build 
-perhaps two or three hundred -it is 
a good job for a radio technician or 
hobbyist because nine -tenths of the 
work is standard electronic chassis 
construction. The cost of the parts, 
depending on whether purchased new 
at standard prices or bought as sur- 
plus, may run between $150 and $400. 

From the performance standpoint, 
the specifications of the "Electron- 
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organ" are as follows. There are two 
manuals (though additicnal ones may 
be added without major design 
changes), and a 32 -note pedal clavier. 
There are 24 stops, 12 for the swell, 8 
for the great, and 4 for the pedal. 
There are two coupler:;, "Great " -to- 
"Swell" and "Pedal " -to- "Great." "Vi- 
brato" is available, with two speeds. 
Separate expression pedals are pro- 
vided for "Swell" and "Great" man- 
uals. with the pedal c avier volume 
controlled by either "expression" pedal 
at the flick of a tab. If a "crescendo" 
pedal is on the console used, it can be 
connected with no design changes. 

While these are the specifications 
of the writer's organ others who 
build the instrument may vary or de- 
crease the specifications without de- 
sign changes. A single manual may 
be used, for instance, without pedals 
or with a small toe- pedr.l board. Some 
constructors may wan. . fewer stops 
than 24, more coupler; or fewer, a 
single expression pedal -and so on. 
Any specification up to the maximum 
may be fulfilled without changes in 
the design itself. 

What is in the "Electronorgan "? 

Fig. 1 is a photograph of the writer's 
corsole. This console, once housing 
the controls of a Mollsr pipe organ, 
was purchased for $60 from an organ 
repair man, complete with manuals, 
stop knobs, pedals, and bench. It 
houses the entire "):lectronorgan" 
with the exception of the power ampli- 
fier and speaker system, which are 
separate. 

The block diagram of Fig. 2 will 
serve as an introduction to the "Elec- 
tronorgan's" innards. The heart of the 
organ is the tone -generator system 
which consists of twelve chassis, one 
for each of the twelve tones in the 
ch :'omatic scale. Each chassis, such as 
the one shown in Fig. 3, generates all 
the octaves of one note for the organ, 
for instance, all the A's. The twelve 
generators are powered by a supply on 
a separate chassis (Figs. 11, 12, 13), 

Fig. 3. One of the tone generator chassie. 

which also includes the 5 -8 cps vibrato 
oscillator. 

The outputs of all the tone- genera- 
tor chassis are fed to a plugboard 
whose purpose is to distribute the 
tones to the key- switch assemblies. As 
the tones emerge from the generators, 
all the C's are together, as are all the 
C- sharps, and so on. The tones are re- 
grouped in the plugboard so that all 
the notes for each of the seven oc- 
taves are together -the C through B 
for the lowest octave, etc. 

Each manual and the pedal clavier 
has a key- switch assembly so ar- 
ranged that when a key is pressed 
three contacts close to send three 
separate tones to the output of the 
assembly. If the middle -C key is 
pressed, for instance, the tone of mid - 
dle-C is sent to the 8 -foot output, 
that for an octave higher is sent to 
the 4: -foot output, and that for an 
octave below is sent to the 16 -foot 
output. 

From the three key- switch assem- 
bly oitputs the tones go to the filter - 
board, which contains all the RCL 
filters which alter tone quality in ac- 
cordance with the requirements of the 
organ stops. Each stop consists of a 
filter whose input is connected to the 

Fig. 4. "Expression' pe dals. Pedal on right is not connected. 

November, 1953 

Twelve are required to cover 85 notes. 

output of the appropriate key- switch 
assembly -"Great," "Swell," or "Ped- 
al"- carrying the appropriate tone 
register -4', 8', or 16'. 

The output of each filter goes to 
one contact of a normally -open relay. 
When a stop knob on either side of 
the console (see Fig. 1) is pulled, a 
set of contacts is closed. This closes 
the appropriate relay. allowing tone 
coming through the associated filter to 
pass to the preamplifier. One of the 
stop knobs short -circuits the vibrato 
oscillator when it is pushed in, giving 
"on -off" control of vibrato. 

The preamplifier, also on the filter - 
board, has two inputs for "Swell" and 
"Great," each separately controlled by 
a wirewound volume -control potentio- 
meter actuated by one of the two 
"expression" pedals which can be seen 
in Fig. 4. (The right pedal is the 
"crescendo" pedal which was on the 
console as purchased but has not yet 
been connected.) The outputs of the 
pedal filters may be connected so as to 
be volume controlled by either the 
"Swell" or "Great" shoe; the change- 
over is made by flicking one of the 
tablet switches on the coupler panel 
which can be seen just above the 
upper manual in Fig. 5. The coupler 

Fig. 5. Close -up of organ manuals showing various controls. 
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panel also holds the main power - 
switching button, a pilot lamp, vibrato 
speed control, and two couplers, of 
which more later. 

The outputs of the two potentio- 
meters are mixed and further ampli- 
fied. The output of the preamplifier 
furnishes enough voltage to drive a 
conventional power amplifier at an 
impedance of 500 ohms. Two switched 
outputs are provided, selected by a 
coupler panel tab, and a bridging 
headphone jack with its own volume 
control is provided as well. The pre- 
amplifier includes a potentiometer 
controlling over -all volume which may 
be preset for the desired output level 
maximum. The preamplifier and out - 
phaser (explained later) are supplied 
by a power chassis which is separate. 

Generator Chassis 
Fig. 6 is a schematic diagram of one 

of the twelve tone -generator chassis, 
all of which are alike except that the 
C chassis has an extra divider to add 
the necessary extra C (due to the fact 
that each manual has 5 octaves plus 
an extra C). While the generator cir- 
cuit used in the "Electronorgan" 
might not be suitable for commercial 
quantity production because of small 
tolerances in the tuning condensers, it 
is satisfactory for individual construc- 
tion since it uses completely standard 
parts throughout and furnishes the 
excellent saw -tooth waves necessary 
for good brilliance with the stop -filter 
system to be explained later. The gen- 
erators provide seven octaves and one 
note -85 notes in all- giving full 16' 
and 4' ranges. Each chassis, as dia- 
grammed in Fig. 6, provides seven 
tones, except for the C chassis which 
gives eight. 

The master oscillator for the chassis 
is V,A, connected as a standard feed- 
back oscillator. The transformer, T,, 
is a Stancor A -3877 output trans- 
former, with the primary connected to 
the plate. The secondary is connected 
to the grid, providing the feedback. No 
alteration need be made in the trans- 
former. The plate is tuned by the 
combination of fixed condenser C, and 
variable condenser C,, which gives a 
range of something under three semi- 
tones, enough to allow precise tuning 
even with pianos or other standards 
which are not exactly up to pitch. The 
twelve master oscillators are tuned to 
the frequencies from C# (2217 cps) to 
C (4186 cps.). 

The output of the master oscillator 
is coupled through C, to the grid of 

which acts as a cathode follower. 
The output from its cathode through 
C. is the same frequency as that of 
the master oscillator and for all the 
twelve chassis gives the highest octave 
on the organ. 

Fig. 6. Complete schematic of one of the 
tone generator chassis, plus the "C" chas- 
sis. Eleven of the regular generators and 
one of the "C" chassis are required. P, 
through P,, go to SO, (Fig. 11) indirectly 
through a common bus. Sockets SO,. through 
SO:, are connected to the plugboard to be 
described in second part of this series. 
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V,B also has a plate load resistor san -soft 
from which synchronizing voltage is 
taken for the first frequency divider. 
The first divider is an ordinary neon - 
lamp relaxation oscillator consisting 
of NE,, C., and the series value of R. 
and R.. The neon oscillator is tuned by 
condenser C. to a frequency slightly 
less than one -half that of the master 
oscillator. L, is a single turn of No. 28 
bare copper wire wound around the 
bulb of the neon lam?. It couples 
enough voltage, obtained from the 
plate of V,R, capacitively to the elec- 
trodes of the lamp to make the lamp 
fire once for every two synchronizing 
"kicks." At the same time, the syn- 
chronization voltage injected in this 
way is not sufficient to be detectable 
in the output of the non oscillator, 
which furnishes a good saw -tooth at 
the desired frequency in the next -to- 
hignest octave of the organ. The 
writer is indebted for this method of 
synchronization to Robert M. Strass- 
ner, who suggested it in somew :Tat dif- 
ferent form in the January, 1951 issue 
of "Electronics." 

In the neon oscillator the total 
value of R. and R. determines the 
free -running frequency. The resistance 
is split, however, to allow a certain 
proportion of the saw -tooth output to 
be fed to the grid of V,,, also a cath- 
ode follower. The proportioning of R. 
and R.: is such as to allow a maximum 
of signal to pass to the grid without 
causing clipping in the cube. The out- 
put, appearing at the cathode of V,A, 

is in the next highest octave of the 
organ. Va is also plate -loaded to pro- 
vide synchronizing voltage for the 
next divider, the relaxation oscillator 
formed by NE,, C:., and 

This same dividing process is car- 
ried on through the remainder of the 
string, the lowest tone being produced 
by the last neon and cathode- follower 
NE',I and V,,, in the range from C 
(65.41 cps) to C: (34.6E cps). On the 
C chassis only, half of an extra 
6SI.7GT V. and an extra neon lamp 
NE', produce the lowest tone of the 
organ, C (32.70 cps). 

All the tones are fed to the output 
cornectors SO through SO., for 
which the writer used Cinch -Jones 
S-308-AB sockets. Note the graduated 
values of the output coupling con- 
densers C., C., C,,, and so on. Smaller 
condensers are usable at the higher g >13- 
fre4uencies to save space. The same 5)23 

is true, to some extent, of the grid 
coupling condensers C,.,, C., and C,,. 

PI 
L 

-P12 

The tone generator chassis are sim- 
ply strips of ?fit aluminum, 4" x 13 ". 
This does not give a great deal of 
space and the use of small condensers 
is : ecommended. at least for those of 
predetermined values. Aerovox type ,I 

P82 metallized paper units were used 
by the writer, as well as Centralab 
tubular ceramics for the smaller 
values. 

The generator power supply is dia- 
grammed in Fig. 11. The heavy heater 
requirements (49 6SL7'3T's) are met 
by the 20- ampere filament trans- 
former T,, which is a Stancor P -6309 

Fig. 7. Bottom view of one of the tone generator chassis showing par s location. 

in the writer's model. A separate rec- 
tifier filament transformer T: is a 
Stancor P -3026, and the plate trans- 
former T, is a Stancor P -8046. This 
particular part number has been with- 
drawn from the Stancor line, but the 
PC -83t)2 may be used, or any other 
transformer having similar ratings. 
For example, the Triad P -5A could be 
used to replace both T, and T,. This 
transformer is rated at 550 -0 -550 volts, 
400 velts d.c. ( 250 ma.; 5 volts (it 3 
amps. The plate power requirements 
are heavy and are just met by the unit 
selected. 

The filter is a dual -section, choke 
input, and the output from it is fed di- 
rectly to pin 2 of output connector SO, 
which goes to a bus from which a lead 
is dra.vn at each generator chassis to 
pin 2 of P, through P in Fig. 6; this 
is the voltage for the cathode fol- 
lowers. 

A regulated supply of 105 volts is 
furnished for the neon lamps by V,, 
an 0C3 /VR105. A 10- second thermal 
delay relay in series with the 105 -volt 
line delays application of voltage to 
the neons. It was found that if this 
was not done an instant of full supply 

Fig. 9. Master oscillator Lissaious pattern. 

Fig. 8. (A) Test circuit set -up for master 
oscillators. (B) Circuit for 'aging" neons. 

Fig. 10. Chassis interconnection diagram. Only the chassis covered in this article 
are shown "shaded." Balance of chassis will be interconnected as they are discussed. 
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111 11 

R, -8000 ohm. 25 w. adj. wire.nand res. 
12- 10.000 ohm, 25 w. adj. wirewound res. 
R;, -2700 ohm. 1/2 w. res. 10% 
R,-270,000 ohm. 1/2 w. res. - 10% 
R,-,- 47.000 ohm. 1/2 e'. res. - 10% 
R., -2000 ohm. 30 ma. max., wirewound pot 

(see text) 
12,--470,000 ohm. ! : w. res. 1_- 10% 
R,- 330.000 ohm. ! t e'. res. 1 10% 
C,, C -8 pfd., 600 v. elec. Bond. 

pJd.. 400 s. cond. 
C, -1 pfd., 400 v cond. 

hy.. 200 ma. filter choke (Thor - 
darson T- 20054) 

P.,,, -2 -pin, recessed. (41a.51,- ,Honoring male 
plug 

350V 

s210 V 

0C3 
VR IOS 

V2 

RB 

J 

o 
R2 .,o5V 

R 

J,- Single. conductor. shielded Iasi: ,.dospbc- 
uoI 75 -PC1 M) 

501 -8 -pin. chassis- mounting female connector 
(Cinch -Jones 5. 408 -48) 

RL,- Normally -open. 117 volt, 10 sec. thermal 
delay relay (4mperite 115N0101 

T, -Power trans., 515.0.513 @ 235 ma. 
(Stance.' PC.R302 or equiv. See text) 

T1 -Pit. trans., S v. @ 3 amps. ( Stancar 
P.3026) 

trans.. 6.3 v. ce 20 amps. (Stances. 
P -63091 

V, -5U4G tube 
V_, l', V,- OCÜVR105 tube 
K,- 6S.A"G T tube 

Fig. 11. Complete circuit diagram of the generator power supply unit. 

voltage would be applied to the neons 
before the 0C3 took hold; this would 
sometimes cause neons to remain ig- 
nited rather than oscillating properly. 

A second regulator, consisting of V2 
and V,, furnishes 210 volts to a simple 
RC oscillator, V,, operating at the 
basic vibrato frequency of about 5 cps. 
Plate voltage for the twelve master 
oscillators is taken from a point be- 
tween zero and 2000 ohms down on the 
output plate load resistance of the 
vibrato oscillator. With the arm of 
the potentiometer R. at the supply end 
steady voltage is furnished to the 
master oscillators; when it is moved 

toward the plate of V, the voltage 
varies (to a degree depending on the 
setting of R.) at the vibrato fre- 
quency. This varying supply voltage 
causes the master oscillators to shift 
frequency up and down slightly, giv- 
ing vibrato to all the tones, since all 
are synchronized with the master os- 
cillators. 

The vibrato is controlled by a switch 
on the coupler panel and one on a stop 
knob; both are in parallel with one 
grid of V, (pin 4) and the connection 
is made through J,. With the grid 
shorted to ground by the stop knob the 
oscillator stops oscillating and vibrato 

Fig. 12. Top view of the generator power supply chassis show- 
ing location of principal components. plug, socket, and lack. 
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is removed. When the coupler -panel 
"Fast Vibrato" tab is pushed a 1 -meg- 
ohm resistor is shunted across R, rais- 
ing the frequency of oscillation and 
increasing the vibrato rate. This cir- 
cuit will be described further in 
Part 3. 

Fig. 12 shows the generator power 
supply. While it may seem a little 
crowded, there is no reason to make 
it bigger. If the transformers men- 
tioned are used the chassis need be 
only 7" x 13" x 2 ". Fig. 13 shows the 
underside of this chassis. Note the 
large -size power output connector, a 
Cinch -Jones S- 406 -AB. This is advis- 
able, since a good deal of heater cur- 
rent must be carried. Bus bar should 
be used for the busses which will carry 
heater voltage to the twelve generator 
chassis. 

Tuning the Generators 

Perhaps the most tedious job in 
building the "Electronorgan" (except 
for making the key switches) is select- 
ing the correct condensers to tune the 
master oscillators and the dividers. 
The tedium was greatly relieved for 
the writer, however. by the sense of 
step -by -step accomplishment of the 
first real goal as tone after tone of the 
85 was brought into action. 

There are preliminaries. First the 
generator power supply should be 
built and the voltages checked. The 
nominal 350 -volt line will probably be 
somewhat high and will vary as more 
or fewer chassis are powered by It. 

Next the generator chassis should 
be punched and the parts installed, 
with the exceptions of condensers C., 

C,3, C,,. C,,, C,,, and C5, in Fig. 6, 
and the neon lamps. Before the neons 
are installed each one should be arti- 
ficially aged with the circuit of Fig. 
8B. Make up the circuit, with a bay- 
onet socket where the NE -51 is indi- 
cated in the diagram. Adjust the os- 
cilloscope to show a good -sized 60- 
cycle sine wave when the switch is 
open, without a neon lamp in the 
socket. 

Now insert a neon lamp in the 
(Continued on page 168) 

Fig. 13. Underchassls view. The adjustable resistors. specified 
in Fig. 11, should be used instead of vitreous units shown. 
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HOW NIANY WATTS? ppCH 

ENGE EERNG Apí 
TO HOME MUSIC 

By R. W. TANNER 
Dev. Engr.. N rrlhern F.lectric Co.. Ltd. 

4 discussion of power requirements for 

audio amplifiers Ised in home systems. 

TTHIS article is based on two sayings so familiar that 
they might almost be called proverbs. The first is the 
famous definition of an engineer as the mart who can 

do for one dollar what anyone else can do for two. The 
second is the truism that a chain is as strong as its weak- 
est link. Now let us turn both of these propositions 
around: to do for two dollars what can be done for one is 
not good engineering even though it may sometimes be 
good business: a chain is not strengthened by adding one 
extra strong link anywl'ere along its length. 

With these thoughts in mind. we may now turn to the 
fact that, whether we like it or not, the quality of music 
reproduction we get in our homes is dependent not mere- 
ly on the excellence of our own equipment, but also on 
the complete broadcasting or recording chain. Let us 
examine the former in same detail, remembering that the 
latter is similar in most respects. 

Since this article is is ttended to deal mainly with am- 
plifiers and amplifier design, we will pass lightly over 
the microphone, turning, however unwisely, a blind eye 
to is imperfections. Its electrical output is Fed to the 
studio console where it will probably pass through three 
amplifiers in tandem. From the studio, the signal may go 
to a master control room where it passes through another 
similar amplifier, before reaching the program line to 
the transmitter. The modulation of the high frequency 
carrier and, to an even greater extent, its subsequent 
demodulation in the receiver are matters that tend to 
ma : <e an audio enthusiast shudder, but once these proc- 
esses are complete, the signal (or what remains of it) may 
be Fed into that masterpiece of the designer's art, the high - 
fidelity power amplifier, and thence to the loudspeaker. 

Now, the point of all this is that even in the simplest 
chain there are probably at least four audio amplifiers 
other than the one driving the loudspeaker, and if we 
make the gross assumption that the microphone, trans- 
mitter, detector, and loudspeaker introduce negligible dis- 
tortion of the signal, we may say surely, that it the speci- 
fication which applies t3 those program ampli iers is ap- 
plied to the output amplifier as well we will have a well - 
engineered chain, with no links unduly weak and no links 
unduly strong. 

In the design of program amplifiers there is one rule of 
thumb which has stood the test of many years experience 
throughout the entire broadcasting industry of North 
America. It is this: if an amplifier is required to produce 
a program output level of x, vu, as measured o:i a volume 
indicator, then it must be designed for a sine wave output 
of .e + 10 dbm at the specified distortion or less. 

In view of the degree of feedback normally used in such 
equipment, which results in a very sharp knee in the dis- 
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tortion curve, it can be said with considerable certainty 
that if there were any peaks corresponding to voltages 
greater than x + 10 dbm in the signal at the input of 
the amplifier, there will be none at the output. The fact 
that no appreciable distortion has been produced is proof 
that the 10 db factor of safety is sufficient for all normal 
purposes. 

So now let us apply this same reasoning to the home 
amplifier. If we can determine what volume indicator 
reading corresponds to the maximum level likely to be 
required in the listening room, we can add the same 10 
db factor as used in the rest of the chain. The use of an 
amplifier with a power rating greater than this figure is 
an unnecessary extravagance, especially in view of the 
signal handling capabilities of the transmitter and re- 
ceiver detector, or of the recording cutter and pickup. 

The required power can be estimated in several ways. 
In one practical test a volume indicator was placed across 
the voice coil of a speaker, the volume was set at a level 
which was considered adequate by a panel of listeners, 
and then the corresponding volume was calculated, tak- 
ing into account the difference in circuit impedance. The 
figure arrived at was around 500 to 600 milliwatts, for 
really loud passages. 

Confirmation of this figure can be obtained in another 
way. The conversion efficiency of a loudspeaker is meas- 
ured as the sound pressure in db above an arbitrary level 
at a distance 10 feet from the speaker in a dead room, for 
a voice coil power of 1 watt. Figures for typical speak- 
ers are given in Table 1. 

Note that none of the super -sensitive, high priced 
speakers are included in the list. 

In a listening room, the reflections from the wall will 
raise the sound level by a very appreciable amount over 
the value obtained in a anechoic chamber, as anyone who 
has tried to carry on a conversation in a dead room will 
agree. Let us make the conservative assumption that this 
increase is 10 db. An easy calculation then produces the 
result that 500 milliwatts fed into any of the listed speak- 
ers will produce a level of from 93 to 97 db. or about the 
level of an elevated train at a distance of 15 feet. 

It should perhaps be emphasized at this point that we 
are talking about the reproduction of music for listening 
purposes, as opposed to the demonstration of high -fidelity 
systems. This latter requires yet another 10 db factor to 
take care of the bass and treble boosts. 

In the author's opinion, when the equipment is being 
used at the normal listening level, there should be no 

(Continued on page 172) 

Table 1. Conversion efficiency of a group of representative 
speakers in the moderate price class. See text for test data. 

MAKE 

lensen 
Icn:en 
Altec Lansing 
Altec Lansing 
Western Electric 
General Electric 

MODEL 

PBS 

PlOS 
400B 

600B 
754A 
S1001D 

TONVERSION 
EFFICIENCY 

87 

90 

90 
88 

88 

90 
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FEEDBACK PREAMP 

LOW - IMPEDANCE 

Fig. I. Feedback preamp 
for 500 -ohm magnetic pickups. 

PICKUPS 
By GEOFFREY H. GREY 

A novel, direct -coupled preamp with a regulated power 

supply. Standard, non -critical parts are used throughout. 

THE common acceptance of the mod- 
ern "low noise" types of vacuum 
tube, such as the 12AY7 and 5879, 

has perhaps been accompanied by a 
little too much conformity and com- 
plaisance, in matters of preamplifier 
design. It is customary to use the 
12AY7, for example, in simple cascade, 
the two- stage, capacitance- coupled, 
si n g l e- ended, unfedback amplifier 
being the most common. 

This sort of thing does have the 
merits of simplicity and economy. 
Difficulty of construction is minimal, 
suitable parts values can be found in 
tube manuals, and the question of dis- 
tortion can be gently dismissed by 
reference to the (intended) low level 
of operation. 

The trend is, however, away from 
unfedback amplifiers, leading to the 
state of affairs, already closely ap- 
proached by some, when the only re- 
maining sources of any form of dis- 
tortion can be charged against the 
recording company or the transducer 
manufacturer. As part of a rebuilding 
process which followed the purchase 
of a 500 -ohm magnetic pickup, the 
writer decided to design all the elec- 
tronic equipment on a feedback basis, 
with two main stipulations: The real- 
ization of an effective 40 db of feed- 
back, or more, over as much of the 
audible range as possible, and the 
avoidance of an unreasonable amount 
of testing. 

The general layout was as follows: 
Pickup -to -input transformer, thence 
through a feedback amplifier of fairly 
high over -all gain and low output im- 
pedance, then over a long line to the 
tone control unit. (The preamplifier 
mounts under the turntable board and 
the tone control unit is at the arm- 
chair.) In view of the proximity of 
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the motor (a four -pole induction ma- 
chine), and the transformers of the 
preamp power supply, a multiple - 
shielded input transformer was used, 
in the smallest physical size obtain- 
able, consistent with electrical results 
of a pleasing nature. This transfor- 
mer actually has a 600 -ohm input. 
The mismatch due to connection of a 
500 -ohm pickup to a 600 -ohm input is 
not out of order. It will not affect 
operation in any way. The photograph 
of Fig. 1 shows the appearance of the 
actual preamplifier chassis, on which 
is also mounted the voltage regula- 
tors. 

The circuit, Fig. 2, is rather uncon- 
ventional for audio preamplifiers, al- 
though quite ordinary if viewed as an 
instrument amplifier. Direct coupling 
is used throughout, except that the 
transformer is connected to the input 
grid by a 0.25 pfd. condenser and the 
output cathode follower is coupled to 
the line by another condenser of the 
same size. The advantage of direct 
coupling is, of course, that it enables 
one to build four -stage amplifiers 
without worrying about the problems 
of low- frequency stability. This am- 
plifier, with three stages of voltage 
amplification and one of current am- 
plification, would have been a vastly 
harder problem if it had not been 
directly coupled. 

Proceeding with a detailed explana- 
tion, it will be observed that a 12AY7 
is used, with its sections cascaded, in 
the interests of low hum and noise, 
followed by a 12AT7, with its sections 
used as voltage amplifier and cathode 
follower, respectively. Approximate 
stage gains are 15, 15, and 30, the last, 
cathode follower stage being neglect- 
ed. There is thus a midband gain of 
6750, before feedback. 

Examination of the feedback loop 
reveals that the output voltage is 
divided by 2 (R,_ and R), for all fre- 
quencies. At frequencies higher than 
the 10 cps region the 0.25 pfd. con- 
denser behaves as a short circuit, so 
that there is a further attenuation in 
the feedback loop of 30 to 1, the ratio 
of R, and R,, so that the feedback 
voltage is 1 /60th of the output volt- 
age, and the over -all voltage gain 
closely approaches 60. Since the input 
transformer contributes another fac- 
tor of ten to the voltage gain, the final 
over -all gain, from line -to -line, is 600, 
voltagewise. The degeneration is, in 
the midband, the ratio of 6750 to 60, 
numerically, or 115 (41 db). 

The purpose of the 0.25 µfd. input 
condenser is to prevent the d.c. bias 
for the input tube, provided by the 
feedback loop, from being shorted out 
to ground by the transformer. An- 
other way of looking at this is that 
the entire output voltage of the am- 
plifier is, at d.c. and very low a.c., fed 
back to the input (subject to the at- 
tenuation of the R -R divider). The 
condenser prevents an undesired divi- 
sion by 30, which would have occurred 
to both a.c. and d.c., if it had been 
absent. It is best to have as much d.c. 
feedback as possible in amplifiers of 
this type, for then the maintenance 
of the calculated operating conditions 
will be more nearly guaranteed. The 
d.c. gain is not, of course, required in 
audio equipment, for its own sake, 
since we cannot make audible use of 
it! 

The interstage coupling networks 
are returned to -105 volts, derived 
from an OB2 which is supplied with 
well -filtered d.c., so that they atten- 
tuate signal voltages as little as pos- 
sible. As it turned out, d.c. signals 
are attenuated by about 6 db per 
stage, while above about 60 cps there 
is very little attenuation, due to the 
bypassing of the upper resistor of 
each pair. 

The plate load resistors are chosen 
on the basis of the gain and band- 
width required in each stage. They 
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are large enough to furnish sufficient 
gain (to meet the over-all gain and 
feedback requirements) and small 
enough so that control of the internal 
gain, to avoid oscillations, is not too 
much of a problem. 

The interstage network between the 
first and second stages serves to in- 
troduce a controlled loss, starting be- 
low 1 kc. and levelling off before 20 
kc., the region where the transformer 
is starting to let down. This simple 
expedient suffices to avoid oscillation, 
although the presence of a transform- 
er, even at the input, is usually very 
troublesome. 

It will be noted that the input ar- 
rangements are such as to put the 
coupling condenser C, on the "low" 
side of the secondary winding. The 
reason is that this makes for fewer 
parts hung on the high impedance 
side, and hence less capacitance across 
the winding. It is also neater phys- 
ically, since one terminal of the trans- 
former acts as a tie point for the con - 
derser and the other for the resistor. 
In this way a very small mechanical 
configuration a n d minimum lead 
length, always advisable in high -im- 
pedance, low -level circuits, is obtained. 
(The whole amplifier was. as a matter 
of fact, built point -to- point, which can 
be hard work). 

The resistors in the f eedback (and 
throughout the amplifier) were ordi- 
nary carbons, although this is not 
necessarily the best practice. The 
newer film resistors are, in general, 
better for this purpose. Wirewound 
res.stors are, of course, expensive and 
are limited to low frequencies. 

Since the input resistance of the 
amplifier proper is only 100,000 ohms, 
it did not prove necessary to compen- 
sate the feedback dividers, although 
this was tried at first. The bandwidth 
is, in any case, limited by the response 
of the transformer, which starts down 
at about 30 kc. In the absence of the 
transformer, and if better high fre- 
quency results were des red, trimming 
of the feedback loop would have been 
necessary. 

Choice of the operating conditions 
for the various stages was made as 
follows: It was necessary to limit the 
power supply voltages to those avail- 
able from the smallest sizes of stock 
transformer (the transformer people 
just don't seem to find it profitable to 
put out transformers it the 40 to 60 
ma. range in much over 250 volts d.c. 
output). The positive plate supply, 
after filtering, came out at 275 volts 
d.c., and this potential was applied to 
an electronic regulator. Using a 12B4 
for the series tube, with a very liberal 
95 volt drop across it, the regulator 
output was 180 volts. This is sufficient 
for low level devices, although the 
gain figures will, naturally, be lower 
than with the usual 300 volt supply. 

With reasonable plate currents, the 
triodes 12AY7 and 12AT7 demand at 
least 100 volts plate voltage for pro- 
per grid bias and hence low grid cur- 
rent. This leaves 80 volts available 
for the plate load resistors, or, in the 

ATYPICAL QUIESCENT POTENTIALS 

.s 

+180V 
a +178V 

o 

R,- :00,000 ohm, 1/2 w. res. 
R_ megohm, 1/2 w. res. 
R:,, R- 82,000 ohm, I w. res. 
R, -5700 ohm, 1/2 w. res. 

megohm, 1/2 w. res. 
R.. R,- 560,000 ohm, 1/2 w. res. 
R,,,, h,,- 27,000 ohm, 2 r. re.. 

R,,,-130,000 ohm, 1 w s. 
add., 200 r. coed. 

C x.002 gjd., 400 r. cond. 
Cs, C4-.01 Aid., 200 r. cond. 
T, -Input trans. 600 ohms to grid (Triad 

HS -I 1 

V, -12ÁY7 tube Vs -12ÁT7 tube 

Fig. 2. Complete schematic of preamp circuit designed for S00 -ohm magnetic pickups. 

case of the last stage, the cathode re- 
sistor. One milliampere through each 
of the 12AY7 stages seemed a good 
choice yielding adequate gain, which 
meant the use of an 82,000 ohm resis- 
tor. The last voltage amplifier stage 
and the cathode follower were run 
somewhat hotter, at three milliam- 
peres apiece, which meant a 27,000 
ohm resistor for each of the 12AT7 
sections. These first choices, though 

not completely ideal, have proven 
adequate. 

The power supply, Fig. 3, is very 
simple, even though it is somewhat 
more elaborate (not complicated) 
than is usually used with preampli- 
fiers. A 12B4 is used to regulate the 
positive plate supply, with a 12BY7 
as control tube. An OB2 does an ade- 
quate though unremarkable job on the 

(Continued on page 166) 

Fig. 3. The preamp power supply is more elaborate than most but not Lard to build. 
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, T r. Ra 
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2ßY7 
C2 - 

Ve ram v2 

R,, R_, R R» -1500 ohm, 2 w. res. 
R,- 100,000 ohm, 1 w. res. 
R,, R-47,000 ohm, 7 w. res. 

megohm, 1/2 w. res. 
R -10 ohm, 50 w. wirewound adj. res. 
Rr -.F600 ohm. 2 w. res. 
R,,-1900 ohm, 2 w. res. 

megohm, 1/2 w. res. 
C,, Cr, C;- 40/30/30 Aid., 450 r. eke. cond. 
C, -..'S µjd.. 200 r. cond. 
C, -.111 µ/d., 200 r. cond. 
C,, C1- 500 /500 old., 25 r. eke. cond. 

C C, C0- 40/30/30 ,,jd., 450 r. elec. cond. 
C -I0 µ/d., 450 r. elec. cond. 
T,, T. -Power trans. 225 -0.225 @ 40 ma.; 5 

r. @ 2 amps; 6.3 r. c.t. @ 2 amps. (Chicago 
PSC -40) 

PL,-117 r. pilot light 
S,- S.p.s.t. switch 
FI -3 amp. fuse 
V V. -6X4 tube 
V.--1284 tube 
V,-12BY7 tube 
V, -0B2 tube 
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ANEW feature has been added to 
the original "Fold -a -flex" design, 
described last month, in order to 

make provision for an adjustable horn 
throat. Because of the wide variation 
in loudspeakers, manufacturers have 
discovered that in order to obtain 
optimum bass performance at low dis- 
tortion from specific loudspeakers the 
impedance of the air must be matched 
to that of the mechanical vibrating 
system. Because the "Fold -a- flex" 
is not restricted in use to either a flat 
wall or corner we realized the neces- 
sity of providing as many adjustable 
components as feasible to achieve the 
best possible results from speakers 
having dissimilar characteristics. 

It is essential in the design of folded 
horn enclosures to determine, by test, 
the proper cavity area directly back 
of the loudspeaker and the dimensions 
of the rear exhaust ports which act 
as acoustical low -pass filters. 

Laboratory and listening tests on 
the original "Fold -a -flex" enclosure re- 
vealed a tendency, as a "folded horn," 
of certain loudspeakers to become 
"boomy" at frequencies below 100 cps. 
This condition was corrected by mak- 
ing the two fins, X and Y, adjustable 
as shown in Fig. 1. By making the 
cavity and slit port combination vari- 
able it is possible to set the fins to 
properly "back load" various loud- 
speaker cones and to alter the horn 
flare taper. 

The relationship of the two fins to 
the stationary folded horn fins results 
in a form of acoustical low -pass filter. 
In addition, a change of horn flare acts 
to simulate an exponential horn to 
some degree. 

Note that there are two distinct 
functions of the two fins X and Y. 
When these are spread to almost en- 
gage the two corner horn fins, the 
sound path, as shown in Fig. 1A, re- 
sults. Note that the taper of the 
horn flares becomes greater at this 
setting. Obviously the two fins should 
be similarly positioned. 

When fins X and Y are nearly 
closed the sound path will be that of 

First production model of the Read "Fold -a- flex," as made by Stephens Mfg. 
Corp., prior to final finishing and mounting of the hardware and grille. 

Means for an adjustable low -pass acoustical filter are 

provided in this improved version of the "Fold -a- flex ". 

Fig. 1B and the cavity within the 
area will be radically changed from 
the characteristics of Fig. 1A. In this 
position the taper of the flare will 
depart greatly from that of a true ex- 
ponential but in certain cases might 
be desirable providing it would not 
distort or give a boominess of bass 
frequencies during reproduction. Ac- 
tually, a variable cavity is formed by 
the positions of the fins X and Y. The 
ultimate test, therefore, is one of lis- 
tening to the sound and setting the 
fins for most pleasing results. 

The variable fin feature may be eli- 
minated in production models after 
measurements and where specific loud- 
speakers are chosen for the enclosure. 
A considerable saving in production 
costs results. 

The source of sound lies in the 
realm of physics while the effect of 
sound is a physiological consideration. 
The engineering of sound consists of 
controlling the cause so as to produce 
the desired effect. 

We feel, therefore, that any repro- 
ducing system not capable of produc- 
ing the "desired effect" falls short of 
serving its purpose. 

Fig. I. Partition fins X and Y are made 
variable. Optimum throat exhaust (A) and 
adjustable cavity (B) to load the cone 
are provided in this "Fold -a- flex" design. 

(A) (B) 

Performance -wise, the "Fold-a- flex" 
contains all of the ingredients of a 
highly -efficient loudspeaker enclosure. 
Because of its adaptability to any 
normally- encountered room acous- 
tics and to an individual's preference 
for "satisfactory listening" it does 
offer a wide range of "characteristics" 
that lends itself to any installation. 
The versatility of the "Fold -a- flex" 
is shown by reference to Fig. 3 which 
illustrates the many possible enclo- 
sure combinations. 

The construction of the "Fold -a- 
fled " enclosure requires a bit of skill 
in carpentry. Lacking this requisite, 
the cutting and bevelling of the pieces 
should be done by a local mill or 
large lumber dealer. It is imperative 
that all essential gaskets provide an 
air seal at points described. Suitable 
gasket material may be obtained from 
building supply firms or automotive 
body works. Half -round vinyl or felt 
is suitable. Allowances must be made 
for including the gaskets- depending 
on the thickness used. Fins X and Y 
should fit into the cabinet fairly tight- 
ly so that the gaskets will be slightly 
depressed. Lines may be drawn on the 
inside bottom board of the enclosure 
to show the positions of fins X and Y 
as observed by viewing through open 
ports A and B. The fins are accessible 
by reaching into the horn ports. 

The gasket strip around three edges 
of ports A and B should be tacked 
temporarily before final fitting. When 
hinged in the enclosure, they must 
bear evenly at all points without bind- 
ing. Our own models were first as- 
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sembled with nails (driven with heads 
exposed). The assembly was then 
touched up for perfect action of the 
ports and fins and then taken down 
for adding the Kimsul or Ultralite 
padding. The final step is to carefully 
glue the assembly and to reinforce the 
structure with blocks and bracing. The 
bottom of the cabinet may be secured 
with screws if preferred. 

The dimensions shown in Fig. 2 are 
for ]5 -inch loudspeakers. The same 
design may be followed far an 8 -inch 
loudspeaker by halving the inside di- 
mensions throughout, wits the excep- 
tion of the speaker cut -out hole which 
should be 7 inches in diameter. Allem - 
ances must also be made for varia- 
tions in wood thickness. One particu- 
lar model, just completed, follows this 
formula and the "Fold -a -flex" is con- 
structed with 1/2-inch pine plywood. 
Results using a Permoflux "Royal 
Eight" speaker, or other 8" speaker 
of good quality, points to this halt - 
sized enclosure as being well suited 
to small apartments or wherever 
space limitations exist. 

The "Fold -a -flex" design has been 
found to provide exceptionally clean 
reproduction with 2- and 3 -way sys- 
tems. The model (page 68) uses +1 

Stephens 103LX low-frequency woofer. 
an 824H multi -cellular horn with 216 
high- frequency driver and 800 -cycl, 
crossover network. The height of thl 
cabinet has been slightly increased to 
accommodate the horn. A partition 
(shelf) was added to isolate the horn 
from the main enclosure. The port- 
have no acoustical effect on the sec- 
tion added for the multi -cellular horn. 

Another experimental model (al 
this writing) uses a Jensen G -610 Tri- 
axial speaker. Listening tests reveal 
exceptionally clean respoise through- 
out the range of the speeker. 

Many other speakers are now being 
tested and performance data will be 
presented after tests are concluded. 

(To be continued) 
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Fig. 2. Latest "Fold -a- flex" design includes the adjustable "V" ports A and B and 
features variable cavity and horn throat adjustments. The dimensions are for 
15 speakers. Space is provided for high -frequency horns for two -way systems. 

Fig. 3. Some of the baffle characteristics available in the "Fold -a- flex." The enclosure has been used successfully with one. two -. and 
three -way speaker systems. Partition fins X and Y serve to vary the cavity area and to alter the throat as a folded horn. Gaskets 
mount on top and bottorr edges of fins X and Y. /,crows indicate the sound paths when changes are made in ports A B, and C. 

(A) 

FOLDED HORN 

(ARROW INDICATES SOUND PATH) 

(B) 

FOLDED HORN B BASS REFLEX 
COMBIN<T ION 

i 

(C) (D) 

INFINITE BAFFLE FOR 15' LOBO- BASS REFLEX FOR 12" LOUD- BASS 
SPEAKERS SPEAKERS SERVES ALSO AS SPEA 

INFINITE BAFFLE BY CLOSING CLOS 
THE BASS REFLEX PORT 

(c) 
REFLEX FOR IS" LOUD - 

KERS. USES FULL EN- 
URE 
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By BERT WHYTE 

Born in Belfast, Ireland on Feb. 22, 1920, Mr. Whyte came to this 
country as a small child. Alter attending New York schools, he headed 
for India on a tramp steamer and for a few years traveled extensively on 

everything from tankers to lour. masted schooners. The knowledge of 
ships thus gained led to a post with the British Ministry of War Trans- 

portation before U. S. entry into the War. He was a lab technician in 

the U. S. Army Medical Corps for 3 years. After his discharge he en- 

gaged in importing and exporting in New York until his audio hobby 
became his life work. He has been audio consultant for Concord Radio 
of Chicago and sales coordinator for Magnecord. He is now with a 

new multi- channel sound division of MGM- Loew's, Inc. in New York. 

BY THE time you read this, the 1953 
New York Audio Fair will have 
passed into history. If you were 

lucky enough to have attended, you 
know how you came reeling out of the 
Hotel New Yorker, your mind bedaz- 
zled with all the fabulous new equip- 
ment to titillate your senses and de- 
plete your pocketbook. Yes sir, the 
manufacturers have all dished up 
some mighty tasty items for your 
audio delectation. With the uniform- 
ly excellent quality and wide price 
range of audio equipment, almost 
everyone can enjoy the benefits of 
high fidelity sound reproduction. You 
might say that the "Golden Age of 
Audio" is upon us, with multi -page 
spreads in "Life" on the subject and 
with all the commercial manufacturers 
climbing on the high- fidelity band- 
wagon. In the midst of all this rosy 
aura of optimism, this old curmudgeon 
is going to sound a few sour notes. 

What about? What gripes can I 
possibly have against all this shiny 
new equipment? None. None at all. 
I, too, can appreciate super- feather- 
weight pickups, which are kind to 
your records as well as kind to your 
ears. And I can't quibble with am- 
plifiers as clean and pure as the driven 
snow. Who will argue the merits of 
mammoth loudspeakers and enclosures 
good enough to reproduce the last 
grunts of a wounded hippopotamus? 
No, I take no issue with the equipment 
per se. But did it occur to you, as 
you walked around the various exhib- 
its at the fair, that there was a cer- 
tain frustrating sameness about the 
equipment that you saw and heard? 
And what was this "sameness" that I'm 
70 

in such a tizzy about ? Why friends, 
it was all the same old point source 
monaural sound we've had for years. 
Sure it was served up in many a fancy 
new way, but still it was the same 
type of sound you got from your At- 
water Kent a long time ago. Right 
about here someone is going to yell, 
"Whyte must be nuts, there was bin- 
aural and stereophonic sound all over 
the Fair." True. Yes, from the ex- 
hibit room of some of the tape ma- 
chine manufacturers and a few others, 
glorious sound issued forth. Big sound, 
live and round, natural sound. BUT 
was this sound for YOU? Could you 
dash out to your favorite audio em- 
porium and have them deliver a 3 -D 
outfit to your home? Well, maybe a 
few of you "money- is -no- object" boys 
could, but, and here is the rub, what 
would you play on this equipment as- 
suming you could afford it ? Stumped? 
I know you are. Now let me get to 
the meat of this epistle and see what 
light we can throw on the why's and 
wherefore's. 

First of all let me take a stand or 
two. One, no matter what you call it 
or how you slice it, multi -channel 
sound, binaural or stereophonic, the 
enhancement of sound movement and 
perspective, apparent increase in dy- 
namic range, all these factors add up 
to an infinitely preferable sound over 
the ordinary monaural system. I have 
heard and read all the learned dis- 
sertations on binaural sound, et al, 
and what it will and won't do. I can 
only speak from experience. At the 
risk of appearing offensively boastful, 
I think I can truthfully say that I 
have done more actual binaural or 

multi -track recording than anyone in 
the country (at least in the field of 
music; naturally telemetering must be 
excluded). All this recording activity, 
sometimes under very poor conditions, 
but mostly under perfectly controlled 
ideal set -ups, has led to the above con- 
clusion; multi -channel sound and 
variations thereof works and is vastly 
more satisfying technically and es- 
thetically. OK, you say, how do we 
get with this new sound without hock- 
ing your wife. Not so fast. boys! As 
I stated earlier, the problem isn't as 
simple as dollars and cents. In order 
to enjoy binaural sound in the home. 
it is necessary to have the following: 
a tape machine with a pair of stacked 
heads, two amplifiers, two loudspeak- 
ers, and /or twin -channel earphones, 
and a multi -track recording with the 
number of tracks corresponding to the 
number of heads in your outfit. Are all 
these components available? Yes, but 
not the tape! Oh, I've seen a few tapes 
advertised, but believe me they are 
not the kind of thing the readers of 
this column are used to as far as 
quality and musical material is con- 
cerned. When are binaural tapes go- 
ing to be available? Why doesn't some 
enterprising company make some? 
The answer to this isn't simple either. 
For one thing, no truly satisfactory 
method of tape duplication has yet 
been devised. 

The most common system, employ- 
ing many tape machine "dubbers," 
operating from a master machine, is 
cumbersome and expensive. Under 
carefully controlled conditions, this 
method is capable of producing high - 
quality tape duplicates. The trouble 
is in the fact that this is not a quan- 
tity method. Let me assure you of 
one fact; the moment binaural sound 
looks like it's going to pay its own 
way as a commercial entity, someone 
will come up with a successful mass 
production duplicator. In all serious- 
ness, I can tell you I've even seen 
tentative designs for such a machine. 
The "kicker" in the above paragraph, 
if you didn't catch it, was the phrase 
"commercial entity." We're caught in 
sort of a vicious cycle. Without the 
tape and an inexpensive machine to 
play it on there will never be a mass 
market for binaural. And vice versa, 
ad infinitum. To get the binaural ball 
really rolling, someone is going to 
have to have a lot of faith and a lot 
of money behind that faith. For the 
sake of example, let's assume that 
the duplication problem has been 
solved. We're still not in business, 
because up to the moment this was 
written, a ban on binaural recording 
imposed by the Musician's Union pre- 
cludes the development of a mass 
market. At about this point, I'm sure 
you're ready to throw your hands in 
the air and give up. It is a rather 
grim picture, isn't it? 

Well, there are a few rays of sun- 
shine in the clouds, and given a rea- 
sonable amount of luck, and a few 
carloads of faith and foresight, we'll 

(Continued on page 174) 
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THE design of an exponential horn 
requires the determination of con- 
tour as well as throat and mouth 

dimensions in accordance with the fre- 
quencies to be propagated. From this 
design, templates are laid out from 
which material is cut and the horn 
constructed. It is the purpose of this 
article to set forth a p ocedure, sim- 
plified by graphical methods, for the 
determination of these design parame- 
ters. 

The exponential horn is shown in 
Fig 2. The shape of this horn de- 
pends upon an area change according 
to an exponential. Thus, the area. 
A, at any distance, 1, from a given 
point is the cross -section area at that 
point, A,, multiplied by Elk. The horn 
functions as a high -pass filter and the 
lowest frequency transmitted by the 
horn is designated the cut -off frequen- 
cy. The factor k in the exponential 
Elk is determined by the cut -off fre- 
quency. 

The horn must be a transition which 
matches the driver motor to free space. 
To meet this requirement the mouth 
must be sufficiently large. The mini- 
mum requirement for mouth size is 
that the perimeter of the mouth is at 
least one wavelength of the lowest 
frequency to be reproduced. The cross - 
section shape may be square, rec- 
tangular, circular, triangular, or a 
combination of these shapes. For ex- 
ample, high -frequency horns often 
have a circular throat ar.d a rectangu- 
lar mouth. However, if the design 
criterion that cross -section area varies 
exponentially with lengt:i is met, this 
change in cross -section shape is per- 
missible. 

The horn flare may be in one dimen- 
sion or two dimensions. Fig. lA and 
B are one dimension while C, D, E, F, 
G. H, and I are two -dimensional flares. 
These are front view drawings look- 
ing directly into the horn from mouth 
to throat. These are possible cross - 
section combinations which are pre- 
sented merely to show that the de- 
signer must be aware of the shape at 
any point to correctly compute cross - 
section area. However as the cross - 
section changes from one geometric 
figure to another, the change must be 
gradual and the horn contour must be 
smooth. 

Design Proced ue 
First determine the throat area. For 

high frequency drivers this is the area 
of the coupler unit. The nomograph 
shown in Fig. 5 has been designed for 
the rapid evaluation of cross -section 
areas. If the coupler unit is circular, 

By JCSEPH F. SODARO 
Registered Engineer 

Nomographs and instructions for calculating . ?xponential 

horn taper and curvature for 

locate the diameter on the b scale. 
On the opposite side of this scale read 
the cross- section area of this circular 
section. Determine the throat area 
for dynamic speaker drivers in a simi- 
lar manner. A throat area somewhat 
less than the diaphragm area is de- 
sirable in this case. Locate the dia- 
phragm diameter on the b scale and read 
area on the opposite side as before. 
If the throat is square locate the base 
or height on the h scale. On the square 
area scale opposite read area of the 
cross -section in square inches. To de- 
termine a rectangular section area find 
the base dimension on the b scale and 
the height dimension on the h scale. 
Connect these scale points with a 
straightedge and read the answer on 
the rectangular area scale. The area 
of a triangular section can be deter- 
mined similarly if b and h scale read- 
ings are base and altitude dimensions, 
respectively. In this case the answer 
is read on the triangular area scale. 
All of these procedures are reversible. 
Thus, for a given area, the figure di- 
mensions can be determined. This 
methoc of working from the answer 
is honey for rectangular and triangu- 
lar sections where the straightedge 
can be pivoted on the desired answer 
while the combinations of dimensions 
which will yield this answer are ob- 
served. 

Second, lay out the template draw- 
ing using the dimensions given in 
Tables 1 and 2 accompanying Figs. 3 
and 4. For square, circular, and tri- 

Fig. 1. Cross -section shape combinations. 

low- and high -frequency horns. 

angular cross -sections a one -view 
drawing is sufficient. For rectangular 
cross- sections plan and elevation views 
are required. Draw the center -line, 
throat dimension, and cross -lines at 
intervals separated by a convenient 
dimension. High- frequency horn con- 
tours should be exactly determined 
with cross -section dimensions at every 
inch of length or so. In low- frequency 
horns the approximate shape is gen- 
erally acceptable. The material used 
in fabricating the horn also enters 
into this decision. Pliable materials 
such as sheet metal can be made to 
conform to the exact contour while 
less pliable materials may only ap- 
proximate the exact exponential shape. 

Fig. 6 is a nomograph designed to 
rapidly give cross -section increase cor- 
responding to a given cut -off frequen- 
cy. The first scale on the left gives 
the incremental lengths at which the 
cross -section increases 10 per -cent (1.1 
times) for a given cut -off frequency. 
The center scale may be used for 
center -range frequencies. This scale 
gives incremental lengths at which the 
cross- section doubles. The third scale 
gives lengths for cross -section area 
increases of 10 times for high -fre- 
quency horns. To use this chart sim- 
ply locate the desired cut -off frequen- 
cy on the f scale and read the distance 
between cross -lines on the 1 scale at 
which the cross -section area is in- 
creased by the factor for the scale 
being used. 

Fig. 5 will now give the dimension 

See text for complete discussion of shapes. 
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Fig. 2. A conventional exponent' al horn. 

CROSS LINE 

5 

6 

4 

2 

- 

TABLE I 

CROSS UNE 

2 
3 
4 
5 
6 
7 
e 

AREA, 

64 
70.4 
77.4 
83.3 
94 
103 
114 
125 

DIMENSIONS 

exe 
6.4 x 6.4 
8.6% 6.9 
9.2% 9.2 
9.7% 9.7 
10.2x 10.2 
10.7 X10.7 
11.2 X11.2 

Fig. 3. Details for laying out a low -fre. 
quency born template. The dimensions of 
Table 1 should be used in construction. 

at each cross -line. Start with the throat 
area and multiply this by the area 
increase factor from Fig. 6. Locate 
the new area on Fig. 5 and determine 
cross -section dimensions. Multiply this 
area by the factor, locate dimensions 
on Fig. 5, and continue until all dimen- 
sions are determined. The template 
drawn in this manner, to the proper 
dimensions, is the plane -projected view 
of a curved surface. It may be used 
directly as the material pattern if the 
flare is gradual. When designing horns 
with rapid flares it is necessary to rec- 
tify this curved surface to obtain an 
accurate pattern. This process is ex- 
plained under example 2. 

Refer to Fig. 7 which relates fre- 
quency (in cycles -per -second) to wave- 
length (in inches). Locate the cut -off 
frequency on the f scale and read the 
corresponding wavelength on the X 

scale of this nomograph. The perime- 
ter of the mouth must equal or exceed 
this value for proper termination of 
the horn. The perimeter is the sum 
of the side dimensions for square, rec- 
tangular, and triangular horns and 
3.14 times the diameter for circular 
horns. 
Examples: As a first example de- 

sign a horn to be driven by a 10 -inch 
dynamic speaker with cut -off at 30 
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cycles -per- second and crossover (up- 
per frequency limit) at 800 cycles -per- 
second. Use a square throat and 
square mouth cross- section such as 
that shown in Fig. 1C. 

On Fig. 5 locate 10 inches on the b 
scale and read 79 square inches on the 
circular area side of the scale. This 
is the driver diaphragm area. Use a 
throat area of 64 square inches. Locate 
this value on the square area scale of 
Fig. 5, and read 8 inches on the op- 
posite side. Thus, the throat is 8" x 8 ". 

Locate 30 cycles on the f scales of 
Fig. 6. Read 3.5 inches on the 1.1 
scale. Thus, the cross -section area in- 
creases 10 per -cent every 3.5 inches. 
Lay out the correctly- scaled template 
center -line and cross -lines as shown in 
Fig. 3. 

The cross -section area at cross -line 
1, Fig. 3, was 64 square inches. Add 
6.4 to 64 to obtain 70.4, a 10 per -cent 
larger area. Locate 70.4 on the square - 
area scale of Fig. 5. Read 8.4 inches 
on the h scale opposite. Add 7 to 70.4 
(or multiply 70.4 by 1.1) to obtain 
77.4. Locate 77 on the square -area 
scale and read 8.8 inches on the h scale. 
Repeat this process to obtain Table 1, 
a tabulation of horn dimensions at 
each cross -line. Plot these points on 
the template and connect with a 
smooth curve to obtain the horn con- 
tour. Since the cross -section is square 
throughout, this pattern can be used 
for all sides. 

Refer to Fig. 7. Locate 30 cycles - 
per- second on the f scale and read 440 
inches, one wavelength, on the X scale. 
At cross -line 8 the mouth perimeter 
reached 448 inches. This exceeds one 
wavelength for the lowest frequency 
to be transmitted and thus is a suit- 
able termination. 

As a second example, design the 
high -frequency horn for this system. 
The required cut -off frequency is 800 
cycles -per- second. The driver has a 

Fig. 4. Model for preparing the high -fre 
quency horn template which goes from a 
circular throat to a rectangular mouth. 
Full -scale template should be prepared 
from the dimensions shown in Table 2. 

CROSS LINE 1A 

E 

TABLE 2 

CROSS LINE AREA DIMENSIONS 

1 0.79 1" CHAN. 
2 1.5e 1.26 x 1.26 
3 3.16 I.7ex 1.76 
4 6.32 2.52% 2.52 
3 12.6 3.55% 3.55 
6 25.2 5.02x 5.02 

coupler of one -inch diameter. The horn 
cross -section will progress from circu- 
lar to square as shown in Fig. 1F. 

Refer to Fig. 5. Opposite 1 on the 
b scale read 0.79 square inches on the 
circular area scale. This is the throat 
area. Draw the center -line and throat 
diameter line as shown in Fig. 4. 

Refer to Fig. 6. The applicable 
scales indicate that the horn cross - 
section area increases 2 times every 
0.92 inch or 10 times every 3 inches 
for a cut-off frequency of 800 cps. 
Select one -inch cross -line spacings for 
doubling area which makes the cut- 
off 735 cps. Draw in the cross -lines. 
Multiply 0.79 by 2 to obtain 1.58 square 
inches, the required area at the second 
cross -line. Since this is to be a square 
section, locate 1.58 on the square area 
scale of Fig. 5 and read 1.25 inches on 
the opposite side h scale. 

Again, multiply 1.58 by 2 to obtain 
3.16 square inches at the third cross - 
line. Locate 3.16 on the square area 
scale of Fig. 5 and 1.25 on the h scale. 
Repeat this procedure to obtain Table 
2. Plot the points. Join all points 
with a smooth curve. 

Use Fig. 7 to determine 16.5 inches, 
one wavelength, for a frequency of 
800 cps. The mouth perimeter is 
20 inches at the sixth cross -line which 
exceeds one wavelength. 

Contour ABCD of Fig. 4 is an out- 
line of the assembled horn. This plane 
view of the curved surfaces which 
form the sides is not sufficiently ac- 
curate for use as a pattern because of 
the rapid flare. For example, the sur- 
face ABCD actually curves out of the 
page toward the reader. This draw- 
ing must be rectified to give a flat pat- 
tern. This flattening process may be 
visualized as pulling edge BC down- 
ward while edge AD remains fixed. 
Thus, each cross -line will move slight- 
ly down the page. 

A simple curve rectification process 
is based on the principle that over 
short arc lengths the chord length 
equals the arc. Thus, best accuracy is 
obtained when many short chords are 
used to approximate the curve. In this 
case two chords between each cross - 
line should give a good approximation. 

Draw AE, a straight line, tangent 
to AB at A. With dividers step -off the 
distance between cross -lines 1 and 2 
adjusting dividers until this is done 
in exactly two steps. Without chang- 
ing divider setting, step -off an equal 
length on AE. This locates cross -line 
2 on the flat surface. Repeat this pro- 
cedure for all cross- lines. At these new 
positions locate widths corresponding 
to each cross -line. Connect these points 
to obtain AFGD the required pattern. 

This procedure was actually the rec- 
tification of the side curvature, but 
since the same curvature applies to 
t he front of this symmetrical horn, the 
side curvature may be used. In those 
cases in which side and front planes 
have different flares, be sure to rectify 
the front plane curvature which actu- 
ally appears on the side view, and then 
apply this cross -line location to the 
front view to lay out the pattern. 
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The reader may be interested in 
knowing that a simple method of con- 
verting from decimal to fractional 
measure if a decimal equivalent table 
is not available is to multiply the de- 
sired fractional denominator by the 
decimal. Select sixteenths, thirty -sec- 
onds, or sixty- fourths to obtain the re- 
quired accuracy. For example, change 
2.6 inches to a fraction. Since this 
means two inches plus six- tenths of an 
inch, we multiply 0.6 by 16 to obtain 
9.6/16. We could round this off to 10iß 
or %. Thus, the equivalent measure is 
2% inches. On the other hand we can 
multiply 0.6 by 64 to obtain 38.4/64 
which gives 3%4 or 1eí32 inches when 
rounded off. 

Construction 

We have now presented all of the 
theoretical data needed to design ex- 
ponential horns. This, of course is the 
easiest part. Once designed, however, 

the reader is faced with the problem 
of transferring his computations into 
wood or metal. 

This is, unquestionably, the most 
difficult part. The problem of obtain- 
ing the proper horn curvature is ad- 
mittedly hard. Manufacturers of such 
exponential horns have available all 
of the necessary forming tools. Lack- 
ing these, the home constructor is 
faced with several mechanical prob- 
lems. The job can be done, however, if 
the builder possesses the requisite me- 
chanicE.l "know- how." 

These horns may be constructed of 
either metal or wood. Metal horns 
should, of course, be of heavy ma- 
terial to prevent mechanical vibration 
in the horn itself. 

Appendix 

Fig. 5 solves the following equa- 
tions: 

A =_ rb2 /4 (1) 

A = bh (2) 
A = bh /2 (3) 
A= b2 (4) 

in which A is cross -section area, b and 
h are defined by the drawings on 
Fig. 5. 

The exponential horn area changes 
in accordance with 

A, /A, = elk (5) 
in which A, and A, are cross- section 
areas spaced a distance i, and k is the 
flare constant. If the cut -off frequency 
is f then: 

4r,í =kc (6) 
in which c is the velocity of propaga- 
tion for sound in air. Substituting and 
taking the log to the base e and solv- 
ing for 1, 

1= (logA /A,) /(4rf(c) . (7) 
The nomographs in Fig. 6 solve eq. 

(7) for A, /A,=1.1. 2, and 10 with 
c = 13,200 inches -per -second. Fig. 7 
solves the equation, 

fa = 13,200 . . . . (8) 
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1 

TRANSISTOR GUITAR AMPLIFIER 

By LOUIS E. GARNER, JR. 

This multistage unit uses four 

Fig. 1. Over -all view of transistor ampli- 
fier, guitar. pickup microphone, and cable. 
Amplifier is housed in a sloping front 
panel wall baffle instead of a "cabinet." 

transistors, operates from a 

single 6 -volt battery, and will withstand heavy portable use. 

GUITAR amplifier provides an in- 
teresting teresting construction project for 
the experimenter or technician who 

wishes to "try his hand" at building a 
multistage, transistor -operated audio 
amplifier. Such an amplifier is shown 
in Fig. 1, together with the guitar 
with which it is used and the pickup 
microphone and cable. 

Interior top and bottom chassis 
views of the amplifier itself are given 
in Figs. 3 and 4, respectively. 

Although the amplifier shown can- 
not be considered as a substitute or 
replacement for a conventional vacu- 
um -tube amplifier because of its low 
power output (a fraction of a watt), 
it does offer several advantages over 
conventional amplifiers for some ap- 
plications. 

First, its small size and light weight 
make it an ideal instrument for porta- 
ble use -even a small child can carry 
it without difficulty. Secondly, since 
the power supply is self -contained (a 
battery), the instrument may be used 
wherever desired -at picnics, lawn 
parties, Weiner roasts, or at similar 
outdoor functions. 

Another advantage is its low main- 
tenance cost. Except for an occasional 
battery replacement, the amplifier 
should seldom, if ever, require any 
adjustment or servicing. It certainly 
will never require replacement tubes! 

Another, perhaps less apparent, ad- 
vantage of the transistor amplifier 
over a conventional vacuum -tube am- 
plifier is its over -all ruggedness. With 
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no tubes to shake out of their sockets, 
or tube elements to loosen and become 
microphonic, the amplifier can with- 
stand a considerable amount of "jounc- 
ing" in the trunk of an automobile 
or on the floor of a station wagon. 

The transistor guitar amplifier is 
fairly easy to assemble and wire. The 
average technician will find that it 
makes an excellent "week -end" con- 
struction project. 

Circuit Description 
As can be seen by reference to the 

schematic diagram of Fig. 2, the com- 
plete amplifier consists of a two -stage 
"voltage amplifier" followed by a 
push -pull output stage. 

A Brush "Vibromike" vibration mi- 
crophone is used on the guitar, with 
a shielded cable connected between 
the mike and the input jack (,) of 
the amplifier. The signal obtained 
from this mike appears across R,, 
which serves as the "Gain" or "Vol- 
ume" control. 

In designing transistor -operated au- 
dio amplifiers, it is important that the 
signal level be controlled in such a 
fashion as to avoid changing either 
the base "bias" current or the col- 
lector current of any transistor stage. 

C, serves as a blocking condenser 
to prevent the comparatively low d.c. 
resistance of the primary of T, acting 
as a shunt across R. T,, in turn, is 
used to match the high microphone 
and "Gain" control impedance to the 
low input impedance of the transistor 

amplifier. Thus, a stepdown turns 
ratio is used in this transformer. 

The a.c. signal appearing across the 
secondary of T, is coupled through 
d.c. blocking condenser C. to the base 
of the first CK721 transistor amplifier 
stage. R, serves as the "base return" 
resistor and establishes the "bias" cur- 
rent for this stage, being returned to 
the negative terminal of the power 
source, B,. 

An amplified signal appears across 
the primary of transformer T. This 
transformer is used to perform a 
function similar to that of T,. Where 
T, serves to match the high micro- 
phone impedance to the low input 
impedance of the transistor amplifier 
stage, T, is used to match the com- 
paratively high output impedance of 
one amplifier stage to the low input 
impedance of the succeeding stage. 
Because of the differences in im- 
pedances, different turns ratios are 
required, and hence different trans- 
former types are used for T, and T. 

Condenser C. and resistor R. per- 
form functions similar to C, and R,, 
respectively. 

The second CK721 transistor stage 
provides additional amplification, with 
the output signal appearing across the 
primary of T,. 

Transformer T. performs two jobs. 
It acts to match the high output im- 
pedance of the second CK721 stage 
to the low input impedances of the 
push -pull output stage while, at the 
same time, providing two signals hav- 
ing a 180° phase difference to properly 
drive the two output transistors. 

C, and C. serve as d.c. blocking con- 
densers, while resistors R, and R, are 
the "base return" resistors for the 
two CK722 transistors used in the 
output stage. 

A conventional push -pull audio -out- 
put transformer, T., is used to match 
the output stage to the 6" PM loud- 
speaker used. 

The tone control is conventional and 
consists of C, and R., connected across 
the primary winding of T,. As the 
resistance of R.. is reduced, C.: becomes 
more and more effective in bypassing 
the higher frequency components of 
the amplified audio signal. This type 
of tone control circuit is commonly 
called a "losser" tone control. 

A small 6 -volt radio "A" battery is 
used as the power source for the 
entire amplifier. A rotary type switch, 
S,, is used in the "A -" lead as the 
"Power" switch. 

The guitar amplifier circuit points 
up an important feature of transistor 
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amplifier circuits in general. Although 
"grounded- emitter" amplifier stages 
are used throughout the common 
"chassis" ground is to "A -." Thus, 
the "type" of transistor amplifier 
circuit (grounded base, grounded emit- 
ter, and grounded collector) is deter- 
mined by the method of applying the 
input signal and the location of the 
output load, rather than the location 
of chassis ground. In general, chassis 
or circuit ground may be made at any 
point in a transistor amplifier stage, 
regardless of type. 

In this respect, the guitar amplifier 
may be considered analogous to a 
vacuum -tube amplifier in which "B 
plus" and plate return leads are con - 
nected to ground, with "B minus" and 
the tube cathodes above ground po- 
tential. 

Construction Hints 

A sloping front speaker wall baffle 
has been used as the ''cabinet" of the 
guitar amplifier. Rubber tack feet 
have been added to the "top" of the 
baffle, which then becomes the base of 
the cabinet. A small handle was also 
added to facilitate carrying the unit. 
These modifications are readily visible 
in the photographs. 

Both the loudspeaker and the bat- 
tery power supply are mounted direct- 
ly in the baffle, with a small clamp 
provided for holding the battery in 
place. The rest of the amplifier cir- 
cuit is assembled and wired on the 
s-nall aluminum chassis visible in Figs. 
3 and 4. 

Layout and parts location are not 
too critical, although standard good 
wiring practice should be followed. 
7'he input and output signal leads 
should be kept well separated. 

No provision is made by the manu- 
facturer for mounting the "Sub - 
C)uncer" transformers (T, and T,) and 
i- becomes necessary for the builder 

R,--2 megohm pot ( "Gain" control) 
R,.- 560.000 ohm, /2 r. res. (see text) 
R:r -2.2 megohm, 1/2 w. res. (see text) 
R 8s-18,000 ohm, 1/2 e. res. (see text) 
R,r- 25,000 ohm pot ( "Tone control) 
Cs -.5 pfd., 200 v. metallized paper rond. 
C2 Cs, C,, C; -10 pld.. 25 v. elec. cond. 
Ce -.05 AM.. 150 v. cond. 
J,-- Open -circuit or closed. circuit jack (see text) 
T,- Sub- Ouncer trans. (UTC #SO.4, 30,000 

ohm pri., 50 ohm sec.) 
T,- Sub- Ouneer trans. (UTC SO -3. 25.000 

d a 

OtiVk 

spKR 

ohm pri., 500 ohm sec.) 
Ta- Ouncer trans. (UTC #SO -2, 10.000 ohm 

pri., 90,000 ohm sec.) 
Ts- Universal audio output trans. (Stands' 

A -3856 or equiv.) 
CK721- "p -n -p" type junction transistor (Ray- 

theon) (two required) 
CK722 -"p n p" type junction transistor (Ray- 

theon (two required) 
8, -6 -volt battery (RCA Type VSO.68) Si S.p.s.t. rotary sw. 
Spkr. -6" PM loudspeaker 

Fig. 2. Complete schematic diagram of 

to use his ingenuity in mounting these 
units. The author employed small "Z" 
brackets, clearly visible in Fig. 3. 

Bcth the primary and secondary 
leads of transformers T, and T,, as 
well as the primary leads of trans- 
former T. are identified by color -coded 
leads. All other transformer connec- 
tion. are identified by numbered ter- 
minals. The proper connections to 
use in each case are indicated in the 
schematic diagram (Fig. 2). 

Ai far as the output transformer 
is ccncerned, however, the proper sec- 
ondary leads to use should be chosen 
for the particular loudspeaker em- 
ployed. Although the author used ter- 
minals 3 and 5 (as shown in Fig. 2), 
some other pair of terminals might 
give better results with a different 
speaker. 

Either an "open" or a "closed" cir- 
cuit jack may be used for the input 
(J,), at the discretion of the builder. 
For many applications, a closed cir- 

Flg. 3. Top chassis view showing amplifier in baffle "cabinet." 

November, 1953 

the multistage transistor -operated amplifier. 

cuit jack is preferred, as it reduces the 
possibility of noise and hum pickup 
should the "Gain" control be turned 
up with the "mike" unplugged. 

In the author's model, the transis- 
tors have been soldered directly in 
place, but sockets may be provided if 
desired. Ordinary 5 -pin, subminiature 
tube sockets are suitable, with only 
three of the pins being used. 

Should the builder prefer to solder 
the transistors in place, special care 
should be taken to avoid overheating 
the leads. Transistors are, in many 
respects, more susceptible to heat 
damage than are conventional ger- 
manium diodes, and many technicians 
have probably, at one time or another, 
damaged at least one germanium di- 
ode while removing it or installing it 
in a circuit. 

Do not cut the transistor leads too 
short. Use a clean, well- tinned hot 
soldering iron and complete each joint 
quickly. (Continued on page 192) 

Fig. 4. Amplifier pulled out to show the under chassis wiring. 
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WHICH PHONO PREAMP? 

By ALLAN M. FERRES 

A flexible design which allows 

for personal preference as tc 

turnover and cut -off features. 

1 6 

DESIGN is a compromise." Cost, 
size, flexibility, simplicity, gain, 
noise, distortion, output voltage, 

output impedance, power supply re- 
quirements -all enter into the design 
of a preamplifier for a magnetic 
phonograph cartridge. The many 
articles describing preamps which 
their builders have found satisfactory 
for a given set of conditions show over 
how wide a range these factors can be 
varied and still produce a workable 
piece of equipment. 

In complexity, they range from a 
single -tube amplifier with a fixed 
low -frequency turnover and a solder- 
ing -iron- adjustment of the high -fre- 
quency response, to a model with 
several tubes offering selection of 
perhaps ten equalization curves to 
fit every known or estimated record 
characteristic. In addition to equaliza- 
tion flexibility, the methods of produc- 
ing the desired response curves also 
vary. Some designers have found the 
RC feedback network most suitable, 
while others use a passive equalizer 
either between two stages of am- 
plification or between the cartridge 
and a flat amplifier. In producing a 
particular playback response, LCR 
networks are used in some equipment. 
Tube types also vary, each having its 
own enthusiastic proponents, with 
the accompanying claims of low noise 
and distortion. 

Such a wide variation of circuits 
and claims should not be confusing 
to the prospective builder of a phono 
preamp. By approaching the design 
problems systematically, ideas can be 
used from each published article to 
produce a complete preamp which will 
fulfill the needs of the builder. 

The first step in the design is to 
set down exactly what requirements 
are to be met and then go about se- 
lecting the circuitry which will pro- 
duce the desired results. It will be 
found that some requirements are es- 
sential and others merely preferable. 
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IOW 

Side view of the author's preamp which is built on 
21/4"x21/4 "x5" chassis and uses standard components. 

Recently, the author had to build 
a preamplifier for use in a home in- 
stallation using a "semi- professional" 
type of turntable with a G -E model 
RPX -050 cartridge. The essential and 
the preferable requirements shaped 
up as follows, together with the fac- 
tors influencing the decisions made in 
each case. 

Essential Qualities 
1. For operating convenience, the 

preamp was to be mounted near the 
phonograph motor board. The panel 
space available dictated an over -all 
size of about 2'/2" by 5 ", with a depth 
of 7 ". A 2'4" x 2'4" x 5" utility can 
with the tubes mounted on the 2!Y' 
x 5" side was tentatively selected. 

2. As the audio output lead was to 
run a distance of fifteen feet to the 
main amplifier, a low- impedance out- 
put was required. Cost and space 
ruled against an output transformer, 
so a cathode follower was the choice. 
The signal voltage handled by the 
follower was high enough so that hum 
caused by heater -cathode leakage was 
insignificant. 

3. Because the equipment was to 
be used and enjoyed by the non- 
technical members of the household, 
a single equalizer control with a 
minimum number of positions was 
indicated. This was probably the 
hardest design decision to make. How 
few frequency response curves can be 
employed and still produce high -qual- 
ity reproduction? This factor, more 
than any other, points up the accuracy 
of the statement "design is a corn- 
promise." Here a knowledge of the 
recording curves of the various makes 
of records, as well as the kind of 

records most often used, plus an un- 
derstanding of the sensitivity of the 
prospective listeners to frequency 
response, must be combined with your 
own experience. Fortunately, Mr. 
Charles P. Boegli's excellent article 
"New Developments in Phono Equal- 
izers" in the April 1953 issue of 
RADIO & TELEVISION NEWS provides 
a complete discussion of the record- 
ing characteristics of practically any 
record which is likely to be used and 
should be consulted. As LP and both 
new and old 78 rpm records, as well 
as NARTB transcriptions were to be 
played, no help in the reduction of 
equalization settings was forthcoming 
on this point. 

It was decided to use but one low - 
frequency turnover, that of 400 
cycles, for the following reasons: it 
was the choice made by the Stand- 
ards Committee of the Audio Engi- 
neering Society as a good compromise 
between the range of turnover fre- 
quencies encountered; the users of the 
preamp were rather critical. but the 
equalizing control on the main am- 
plifier could compensate satisfactorily 
if any bass adjustment was required; 
and also the fact that most profes- 
sional preamps, as used in broadcast 
stations and recording studios, find a 
single turnover point admissable. An- 
other design feature of this preamp 
which will be mentioned later can be 
used by those who find two or more 
turnover points desirable. 

The high -frequency response curves 
to be included were selected from 
experience as follows: a flat charac- 
teristic, the AES 6 -db -per- octave roll - 
off with the 3 -db point at 2500 cycles, 
for LP's and other records recorded 
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with pre- emphasis, a flat response out 
to 6000 cycles with a sharp cut -off 
beyond this point, and finally a flat 
response to 3500 cycles with a sharp 
cut -off. Here, again, the main am- 
plifier, equipped with tie usual high - 
frequency control, provided for minor 
variations in response when needed. 
Where the number of equalization 
steps must be limited, it has been 
found that including two or three 
steps with sharp high -frequency cut- 
offs is more desirable than attempt- 
ing to match the normal playback 
curves of 78 rpm records which so 
often are too noisy to be enjoyed 
un.ess their scratch cm be sharply 
attenuated. 

4. The cost was not to exceed about 
$15. This was met by using RC net- 
works for frequency compensation 
instead of the more expensive LCR, 
by employing the previously men- 
tioned cathode follower instead of an 
output transformer, and by obtaining 
power for the preamp from the main 
amplifier power supply instead of 
from a separate supply. The .45 amp. 
requirement at 6.3 volts and the 4 ma. 
load at 300 volts, together with ade- 
quate decoupling, made this possible. 

Desirable Features 

5. The preamp was to be simple to 
put together, with no specially shaped 
chassis to construct and using only 
readily available parts. The original 
decision to use a standard -size IRC 
"Channel- lock" utility box of alumi- 
num fitted in well with this require- 
ment. Turret -type sockets were de- 
cided upon; their convenience over the 
more conventional sockets and tie 
points amply compensated for the 
slight additional cost. The circuit se- 
lected did not require special parts, 
thus simplifying shopp.ng. 

3. Although this amplifier was to be 
part of a permanent installation, it 
wEls realized that from time to time 
it might be desirable to try other 
types of tubes or equalizing methods 
so that if the preamp were built in 
such a way as to facilitate making 
such changes, it would be an advan- 
tage, provided no great increase in 
cost or loss of performance would 
result. The way it worked out, by 
using the 9 -pin and the 7 -pin turret 
sockets, the two -pole selector switch 
(in the unit built by the author, a 
single -pole, 4- position rotary switch 
was used as specifies in the parts 
list), the two- section f lter condenser, 
and a parts layout which avoided 
crowding, almost any of the dozens of 
circuits published in the past few 
years could be accommodated without 
any additional mechan cal work being 
required. 

7. When completed, the preamp 
was to look like a " serai- professional" 
piece of equipment, as long as none of 
the requirements was sacrificed. This 
more or less took care of itself by the 
time the other factors had been de- 
cided. 

The circuit selected was conven- 
tional enough. In order to avoid an 
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Fig. 1. Set -up for making a frequency run on the preamp. The outpt t vacuum. 
;ube voltmeter is shunted with ü,, to furnish a .5 megohm load for preamp. 

unbypassed cathode resistor in the 
first stage, which tends to make hum 
elimiration difficult, the low -pass RC 
network, consisting of R., R,o, and C., 
was connected between the two sec- 
tions of a 12AX7. As mentioned ear- 
lier, the values shown produce a bass 
boost of 3 db at about 400 cycles. If a 
500 -cycle turnover is desired, C. can 
be changed to .015 sad. Alternately, 
C can be made .015 pfd. and then an 
additional condenser of .005 pfd. can 
be switched across it by using the 
second section of the selector switch, 
if both 400 and 500 -cycle turnovers 
are wanted. An 800 -cycle turnover is 
obtained with a capacity of .01 pfd. 
and a 250 -cycle turnover requires 
.0314 sad. 

It must be borne in mind that the 
usual commercial tolerances of resist- 
ors and condensers can be wide 
enough to preclude exact turnover 
frequency as calculated. Usually the 
discrepancy is not serious enough to 
cause the equalization to be unsatis- 
factory, but if a close adherence to 
the design value is desired, then the 
use of an audio oscillator or test rec- 
ord is necessary. The value of R,, can 
he altered to compensate for varia- 
tions from the rated capacity of C.. 

A 100,000 ohm (R,) resistor is per - 
manently connected across the input 
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Fig. 2. Response curves obtained with a 

of the preamp from grid to ground, 
and in switch position #1, with noth- 
ing else in this circuit, a flat response 
is obtained. The high -frequency roll - 
off required for the AES curve, switch 
position #2, was obtained by shunt- 
ing the input circuit with a resistor 
equal in value to the inductive react- 
ance of the cartridge at the 3 db 
point. In this case, using the G -E 
model RPX -050 cartridge, 6800 ohms 
shunted across the 100.000 ohms pro- 
duced a response whici was down 3 
db at 2500 cycles. 

Switch position #3. providing a 
sharp cut -off at 6000 cycles. approach- 
ing 12 db per octave, is obtained by 
shunting the input with a 33,000 -ohm 
resistor and a .0022 pfd. condenser. 

The lowest cut -off frequency, 3500 
cycles, on position #4. was effected 
with a 22,000 -ohm resistor and a .006 
sad. condenser. 

The four steps of equalization pro- 
vided for in this preamp for the G -E 
cartridge have worked out very well 
in practice. If the builder intends to 
use a different make of pickup or 
finds that he would like to add addi- 
tional steps, or change the cut -off fre- 
quencies from the values used here, it 
can be done very easily. 

Although formulas are available to 
determine the proper value of capac- 

four-step equalizer. See text for details. 
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HEATER CONNECTIONS 
6.3 VOLTS - JOIN 4 -5 AND 2.3 

CONNECT TO 4 AND 3 

le VOLTS - CONNECT TO 2 /WW1 

R,- 100.000 ohm. I/2 w. res. 
R+ -6800 ohm, 1/2 w. res. 
R,- 33,000 ohm, I/2 w. res. 
R R,a- 22,000 ohm, I/2 w. res. 
R:,, R -3300 ohm, I/2 w. res. 
Rx, R,.-270,000 ohm, I/2 w. res. 
R, R,,,- 47,000 ohm, I/2 w. res. 
Rx, R,,, R,.s- 470,000 ohm. 1/2 w. res. R,- 20,000 ohm, t/2 w. res. 
R,, -1000 ohm, I/2 w. res. 
C, -.0022 ad., 600 r. cond. 
C -.006 µid., 600 r. cond. 

VI V2 

IAA 
Cs, C -SO µjd., 25 r. el c. tond. 
C,, Cx -30 µjd., 450 r. elec. tond. 
Cs, C,,, C,n -.03 µjd., 400 r. rond. 
C -.02 µjd., 400 r. cond. (See teat) 
S,- S.p.4 -pos. rotary switch (See teat) 
P1-6 -prong male receptacle 3 .12-Phono jack 1- 8 -M -9T rector socket with base and shield 1- 8 -N -9T rector socket with base and shield 
V, -12AX7 tube 
V -6C4 tube 

Fig. 3. Schematic of preamp. Necessary power is obtained from associated amp:ifier. 

itance and resistance to use for any 
cutoff frequency with a cartridge of a 
given inductance, experience has 
shown that the experimental method 
works out better. In this method, a 
condenser selected within the range 
from about .0005 to .01 Add. is tempo- 
rarily wired between a switch contact 
and ground, and a .25 megohm pot 
connected across the condenser with 
short, unshielded leads. Using an os- 
cillator, as shown in Fig. 1, or a test 
record, a frequency run is made 
through the preamp, with the pot set 
at maximum resistance. A frequency 
will be found where the gain rises 
sharply about 5 db or more and then 
drops off as the frequency is raised. 
This frequency will be somewhat 
lower than the cut -off frequency 
which will be obtained with this con- 
denser and the pot set at the correct 
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value. If this frequency differs too 
widely from the cut -off desired, a dif- 
ferent condenser should be tried, a 
larger value for a lower cut -off, or a 
smaller value for a higher cut -off. 

When the correct condenser value 
has been determined, adjust the pot 
to a lower resistance setting until the 
sharp rise in frequency no longer ap- 
pears. Use the highest value of re- 
sistance possible to eliminate the rise. 
(If the rise is not more than .5 db, it 
can be ignored.) Measure the resist- 
ance setting of the pot and wire in a 
fixed resistor of the same value, also 
permanently wiring in the condenser 
used. For the 6 -db -per- octave roll -off 
used for LP's, the condenser is not re- 
quired, the frequency at which the 
roll -off starts being determined by the 
resistor and the inductance of the 
cartridge. 

Underchassis view of preamp. Turret socket construction makes unit compact. 

Although this method may seem to 
be unscientific, it does eliminate the 
necessity for determining the induct- 
ance of the cartridge, the effective in- 
put capacity of the tube, the capacity 
of the input cable, the accuracy of the 
equalizing condenser and resistor, and 
the over -all frequency response of the 
preamp itself. 

If an oscillator or test record is not 
available, in most cases satisfactory 
results can be obtained by playing a 
record and going through the previ- 
ously- mentioned procedure "by ear." 
The sudden reduction in surface noise 
is readily apparent as the pot resist- 
ance is reduced and experiments with 
a few condensers will soon indicate a 
value which will result in minimum 
noise with least reduction of the 
higher frequencies in the music. 

The interstage coupling condensers, 
.03 pfd., may appear small, but their 
value was chosen to reduce the re- 
sponse below 40 cycles in order to at- 
tenuate building and turntable rumble 
and it is not recommended that their 
size be increased. 

The parts are mounted as shown in 
the two photographs and should pre- 
sent no problems. The input condens- 
ers and resistors are mounted on the 
selector switch, with the unused lugs 
of the switch connected to ground to 
act as tie points. Miniature coupling 
and bass -boost condensers are used for 
convenience in mounting the turret 
sockets. 

The heaters were wired as shown in 
the schematic, Fig. 3, so that they 
could be operated on either 6.3 volts 
a.c. or 18 volts d.c., which is in line 
with the previously mentioned flexi- 
bility. 

As this preamp delivers about 5 
volts across a .5 megohm load from 
typical 78 rpm records, using the G -E 
cartridge, and 2 volts from LP's, its 
output is adequate to work into prac- 
tically any amplifier which would be 
used in a home installation. With the 
power supply used, the unweighted 
noise was 5 millivolts with a.c. oper- 
ated heaters and 2 millivolts with d.c. 
heater supply. 

As the panel upon which the pre - 
amp was to be mounted was a piece 
of quarter -inch aluminum, a Mallory 
type EB247 bushing was attached to 
the switch bushing to provide suffi- 
cient length to pass through the panel 
and be attached with a % inch lock 
nut. Decals were used to mark the 
four equalizer positions on the panel, 
eliminating the need for a dial plate. 

Although the author's version was 
specifically designed to take up a 
minimum of space, other builders may 
alter the circuit arrangement to suit 
their particular requirements -hous- 
ing the preamplifier in any style or 
type of cabinet desired. 

This preamp is now giving satisfac- 
tion in the installation for which it 
was intended and also furnishes the 
comforting feeling that it can be 
modified to almost any other circuit 
or equalization curves without re- 
quiring any major re- building. MI 
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THE "COMPENTROU0 

A COMPACT 

LOUDNESS ATT[NUATOR 
By 

R. WIENER and N. E. NELSON 
Cor tralab, Div. of Globe-Union. Inc. 

Fig. 1. Two views cf the 
Centralab "Compentrcl " ---a 
compact loudness atten rator. 

Details on a unique control device which provides both bass 

and treble compensation and incorporates a printed circuit. 

FOR many years manufacturers of 
better radios, phonographs, televi- 
sion sets, and audio equipment, have 

used volume controls with one or two 
taps. These taps were loaded with 
RC circuits to provide automatic boost- 
ing of low frequencies. but with no 
provision for boost in the treble range. 
The need for a device which will ac- 
complish both effects is not new, and, 
indeed, the "loudness level contours" 
established by Fletcher and Munson,1 
show how loudness levels vary over 
the audible frequency range at various 
sound intensities. These established 
hearing characteristics indicate a defi- 
nite need for a pronounced boost in 
frequencies below 800 cycles- per -sec- 
ond, and another, pert aps lesser, boost 
in frequencies above 6000 cycles -per- 
second, as volume level is lowered. 

Reams of articles have been written 
on the "pros" and "cans" of compen- 
sation. The writers do not propose to 
add to that controversy, rather they 
intend to show one solution to the 
"compensation problem." During the 
past four years various articles have 
E.ppeared in trade journals 2, '. 4, 5, G 

covering both step -type and continu- 
ously variable loudness control de- 
vices. Each had advantages and dis- 
advantages, but most were too large 
or complicated for average home 
equipment. Commercial models on the 
market either had this same disad- 
vantage or needed additional amplifi- 
cation for proper operation. 

The compensated volume control de- 
scribed here combines all the features 
that seem so desirable: both bass and 
treble compensation, small physical 
size, and simplicity of installation. The 
unit is trademarked the "Compen- 
,rol ".r Compact and of very small 
size, the "Compentrol" consists of a 
IrStt" diameter Centralab Model 2 "Ra- 
diohm" and a Centralab Printed Elec- 
tronic Circuit plate. The control has 
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Fig 2. Diagram of printed circuit plate 
(PEz) used in the Centralab "Compentrol." 

a special resistance taper with two 
taps, while the PEC plate is of special 
design having two fixed resistors and 
four condensers, Fig. 2. The circuit is 
an adaptation of that described by 
Wm. O. Brooks.8 The response curves 
at four points are shown in Fig. 3. 

Two advantages of Printed Electron- 
ic Circuit construction are worthy of 
special mention. The well -known space 
saving feature is apparent as inspec- 
tion of the photograph of Fig. 1 will 
prove. With the trend to preamplifiers 
filled with controls and also more 
complex circuits, a little thought given 
to saving space is necessary to the 
audiophile. The PEC, with its six 
components, adds only the plate thick- 
ness, :}¡", to the depth of the control. 
No more wiring except the conven- 
tional three leads to the left, right, 
and center terminals of the control 
proffer are required. Secondly, the 
small plate brings all RC leads in 
close proximity to the terminals on 
the control, thereby reducing the 
problem of hum pickup. A third ad- 
vantage which is due more to the na- 
tura of the circuit than to the method 
of construction is the negligible inser- 
tion loss. Since all circuit elements 
are in shunt, replacement of standard 
vol ame controls can be made without 
any appreciable loss in gain. 

The "Compentrol" ircludes both bass 
and treble loading di euits. Replace- 
ment requires only that the three leads 
from the present control be connected 
to the respective three terminals of 
the "Compentrol." Keep in mind that 
no connections are to be made to the 
two taps. When replacing an original 
tapped -type control, the original bass - 
compensation RC networks should be 
removed entirely, and only the re- 
maining three leads should be con- 
nected to the three respective termi- 
nals of the "Compentrol." 

The unit has been tried by the au- 
thors in several table model radios. 
A clock radio with "Compentrol" has 
been in use for over six months. The 
unit offers a decided improvement in 
tone quality over an ordinary volume 
control giving pleasant listening in a 
casual environment. "Compentrol" 
units have been installed in high -fidel- 
ity equipment for an even longer time 
and are recommended highly. Rather 
than offer detailed instructions for 
this application, (the authors do not 
wish to start another rash of "pro" 
and "con" opinions in the compen- 
sated loudness control controversyt 
we would rather the interested hi -fi 
fan try it out in con function with his 
own pet theories, and let the writers 

(Continued on page 201) 

Fig. 3. Response curves (dbv vs frequen-y) 
for "Compentrol" anda standard control. 
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UNIQUE AMPLIFIER FEATURES PHASE SHIFT 

Over-all view of an amplifier built by the author which incorpo- 
rates the unique phase shifting tone control system described. 

Details on an unusual tone control circuit which may be 

added to any existing amplifier, radio, or p. a. system. 

SO MANY articles have been written 
about wide -range and high -fidelity 
amplifiers with their remarkable 

flat audio frequency characteristics 
that we would feel slightly apologetic 
were we to attempt another. 

Just to be different, therefore, we are 
going to describe an amplifier whose 
audio curve is far from flat. We have 
designed an amplifier to please the hu- 
man ear and not an oscilloscope. 

Being interested in sound research 
we began to look around for some sort 
of solution. Why, we wondered, was it 
not possible for us to have "presence" 
and still increase the bass curve enough 
to allow for the failure of our ears? 
In other words, why couldn't we change 
the curve of the amplifier so that, in 
effect, the "ear curve" was fiat and so 
that all audible tones would sound the 
same volume level to the cars. 

With this thought in mind, in the 
early part of 1935 we set to work with 
formulas, slide rule, and the "trial and 
error" system. It was our intention to 
build an amplifier whose response, 
rather than being flat, would have a 
curve just opposite to that of the av- 
erage human ear. 

Using the standard frequency of "A" 
440 cps as the approximate center of 
the audio frequency spectrum we 
moved toward the lower end and as 
the ear's response began falling off, we 
started increasing the output of the 
amplifier by the amount the ear's re- 
sponse had fallen. This process was 
repeated, starting again at "A" 440 
and moving toward the high -frequency 
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end of the audio spectrum. The result 
was, in effect, a flat response as far as 
the ear was concerned. 

The reasons we had for this last 
move was a suspicion that the lack of 
naturalness or "presence" noted in re- 
produced sound was due as much or 
more to the loss of the high or ex- 
tremely high tones, which contain the 
harmonics of the fundamental tone, as 
to the loss of the low tones. These har- 
monics are necessary in order to give 
each instrument or voice its individ- 
uality or "tone color " -without them 
all tones of the same pitch and volume 
level would sound exactly alike. 

The tone control system as it finally 
evolved will give the most critical lis- 
tener a venture into a new world of 
reproduced sound. The distinctive fea- 
ture is the use of separate amplifiers 
for the high and low frequencies, re- 
sulting in a distinctive tone quality 
which permits each instrument in an 
orchestra to be heard distinctly. 

This effect is achieved mainly by 
adding some phase shift to one -half of 
the frequency dividing network. This 
shift is developed across the RCL com- 
ponents in the plate circuit of V. (Fig. 
1), including Cr, C,, R,,, R", and CH,. 
This circuit slows up the electrical im- 
pulses being amplified through V. in 
comparison to those being amplified 
through V55. The output of both tubes 
is then brought to a common terminal 
where the combined output is mixed 
and passed on to the next amplifying 
tube grid. The effect is as follows: If 
a musical selection is played through 

FOR 

3D EFFECT 

By 

ALVA R. WILSON 

this system and a chord or group of 
notes is struck simultaneously by sev- 
eral instruments, all of these tones will 
not reach our ears at the same instant 
due to the delay circuit of V :.,. This 
fools the cars into sensing that the 
various instruments are spaced some 
distance apart, giving a "third- dimen- 
sional" effect. This effect can be in- 
creased by adding an extra speaker or 
two and spacing them a few feet apart. 

The basic tone control system, which 
may be added to any existing radio or 
amplifier with excellent results, is 
shown in Fig. 1. However, it must be 
kept in mind that the rest of the audio 
system with which it is used must be 
capable of reproducing a very wide 
range of frequencies if best results are 
to be obtained. This means that the 
audio amplifier must have a push -pull 
output stage. The output transformer 
must be of excellent design and mate- 
rial. This will also hold true for the 
interstage or driver transformer if 
one is used. 

We seldom employ inverse feedback, 
preferring to use a well matched qual- 
ity output transformer; however, this 
circuit has been incorporated in some 
factory -built jobs with improved re- 
sults. 

Referring to Fig. 1, the incoming au- 
dio signal should be at about the out- 
put level of a radio tuner, phono pick- 
up, tape or wire recorder (high- imped- 
ance tap), or similar sound sources. 
For low output microphones of the 
crystal, dynamic, or similar varieties, 
a single audio amplifying or mixer 
stage preceding this tone control input 
would be desirable. R; is the master 
gain control and its setting in relation 
to R. and R. is important to the over- 
all frequency response. For extended 
range it should be kept well open with 
R, and R. adjusted at a lower setting 
for a pleasing room level. For a nar- 
rowed frequency range, run R. and R. 
at a higher level and R5 at a lower 
level, adjusting R, and R. as previously 
for pleasant tonal quality and volume. 
In all cases, R5 may be used as any 
volume control once the proper listen- 
ing preference is established by R. and 
R,,. Advancing R, will increase the 
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treble response which is amplified 
through V,e. Similarly, advancing R. 
will increase the bass response which 
is amplified through V.. 

If the high -frequency response of 
your radio or amplifier is adequate, RP 

and V,R could easily be the first audio 
stage and used as is, providing 
V. and its components are connected 
into the circuit with it, as shown. An 
inserter or driver stage between this 
level and the push -pul_ output stage 
will be found necessary since consider- 
able energy is required to reproduce 
the lower bass tones properly. 

We have experimented with the com- 
ponents in the plate circuit of V,., for 
several years and every new bass con- 
trol circuit that has looked promising 
has been tried by the author, but none 
of them have been able to perform as 
satisfactorily as our original hookup. 

I)ue to its extremely low frequency 
response and extended gain (well be- 
low 60 cps) some caution should be 
used in laying out this amplifier or 
a.c. hum will be picked up in low 
level wiring unless shielded wire is 
used. Make sure this shielding is of 
a low capacitance design or a loss of 
high frequencies may result. 

The audio choke, CH,, must be 
mounted well away from any trans- 
formers or chokes if the power supply 
is mounted on the same chassis, other- 
wise it will pick up magnetic impulses, 
causing severe a.c. hum. 

The purpose of this choke is two- 
fold. It is of such a value that the 
high frequencies at the output of C. 
cannot pass back through C. and thus 
to ground through C., R,., and C.. At 

the same time it serves to pass the low 
frequencies (which have been sepa- 
rated from the high by the RC com- 
ponents in the grid and plate circuits 
of V,A) to the output or coupling con- 
denser C.,. In addition, it produces a 
phase shift between the high and low 
frequencies at the output condenser 
C,P, g.ving a three -dimensional tonal 
effect. Since this is not a resonant cir- 
cuit the value of CH, is not too critical 
and a midget type choke of around 20 
or 30 lenrys at 0 ma. may be used pro- 
viding care is taken in mounting it 
with relation to other a.c. components. 
We normally use the T14C70 choke 
listed in the parts list since it is shield- 
ed and has hum -bucking type windings. 
Even this choke must be mounted as 
far a'Nay as possible from any a.c. 
fields. 

In some cases we have used midget 
a.c. -d.c. chokes mounted on a flexible 
strap under the edge of the chassis 
opposite the power transformer, with 
flexible leads so that it can be moved 
around in relation to the power trans- 
former. When a position is found 
where there is no hum, the mounting 
strap is bent so that the choke remains 
at this angle when bolted down. In 
a few rare cases we have had to solder 
a couple of shielded leads to this choke 
and mount it completely away from 
the chassis. A test for hum of this 
type may be performed by disconnect- 
ing ore end of C. temporarily. If hum 
disappears, it is evident that it was 
being picked up by this choke and a 
new angle or mounting position must 
be found. 

It will be seen from the foregoing 

FOR PARTS LIST AND VALUES C9 
SEE AMPLIFIER SCHEMATIC 
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Fig. 1. The "Wilson tone control ystem 
which may be built into any ampl-fier or 
radio. See Fig. 2 for the parts values. 

that a well -shielded power transformer 
and filter choke are preferable. While 
CH, is still unsoldered, listen to a musi- 
cal selection of good quality through 
the amplifier. This will give you a flat 
audio characteristic. Then touch C. 
to its unsoldered terminal_and notice 
the attenuation or depression of the 
middle frequencies. You will immedi- 
ately notice a definite change in tonal 
quality -much more pleasant and nat- 
ural sounding. This is the flat "ear" 
response plus phase shift. 

A slight amount of hum will be 
generated if one side of the heater 
winding is grounded. Therefore, it is 
preferable to use a transformer with 
a 6.3 volt winding with a center tap 
brought out and grounded, leaving 
both sides of the heaters "floating ". 
If you wish to add this control net- 

Fig. 2. An amplifier -which incorporates the "Wilson" tone control system. Unless a microphone or other low input device is to 
be used. all parts left A "X" may be omitted: scratch filter may be used In phono lead between phono pickup and inpu jack only. 

ANC 

CO C9 CHI 

Rs] 
R12 l7ni I/26N7s 

V3A 

ll 
C7 

VI V2 v3 

CENTER 
GROUNDED 

V4 

R, -1 megohm, I w. res. 
R,s, Rus-2000 ohm, 1 w. res. 

Rs, R,, R,,, R,,, R,,, R,,. Ro, Re,- 100,000 
ohm, I w. res. 

Rr R;, RN-1 megohm pot 
R - 500,000 ohm, 1 w. res. 

megohm pot 
R,a Ru, Rs,, Rn, Rn, Rte-- 270,000 ohm, I w. 

R, r- 10,000 ohm, I H. res. 

T Tf 

R11,000 ohm, 1 w. res. 
R;,,-200 ohm, 10 w. wirewound res. 
C-, C. C5.-.05 old., 400 v. cond. 
C, C--25 Rid., 25 v. elec. cond. 
C., C, , C,s-8 µfd., 450 v. elec. cond. 
C:-.(02 std., 200 v. cond. 
C.-.( pjd., 400 v. cond. 
C C, ., C,r, -I ad., 400 v. ond. 
C,n C C,,,-.15 pfd.. 400 s. cond. 

C, -25 µjd., 50 v. elec. cond. 
T,- Output trans. push -pull 6L6's (or 6V6'Á) 

to speaker trans. or voice coil ( Use high qual- 
ity unit) 

CH, -Choke (Thordarson T14C70 -see test) 
PL, -6.3 v. pilot light 
J,, J, -Phon0 jack 
v,-6J5 tube 

V,-6N7 tube 
V V: -6L6 or 6V6 rube 

SPEAKER 
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work to an already existing amplifier 
or radio which has one side of the 
heaters grounded, and you find it ad- 
visable to change this; it can be done 
by carefully removing the ground from 
the heater pins and the grounded side 
of the transformer heater winding. 
Connect the pins to each other and to 
this ungrounded transformer winding. 
Connect a 20 -ohm, center -tapped fixed 
resistor across the entire 6.3 volt wind- 
ing and ground the center tap to the 
metal chassis. In some instances we 
have removed the power supply from 
the radio or amplifier chassis to a 
separate small chassis using a plug -in 
type cable and used the vacated space 
to build in our tone control network. 
When this procedure is followed, there 
is no discernible hum, even with a 
high level and "no signal" condition. 

We have built these amplifiers on 
bases of many different types and sizes 
with good results, however our own 
preferences for materials are: a bright, 
firm, non -magnetic type for home use 
while for portable use we use a sturdy 
bright- plated steel. Clean plated sur- 
faces are good. Painted or finished 
surfaces may be used if care is taken 
ih establishing a good, clean solid 
ground by thoroughly removing paint 
or finish at the ground terminal. 

The amplifier featured in this article 
was built for use in a cafe for repro- 
ducing music from a tape recorder and 
record changer with the occasional 
use of a microphone. It was built on 
an 8" x 12" x 3" aluminum base to 
conserve space. As each constructor 
will have his own pet ideas and meth- 
ods as to mounting resistors and con- 
densers we can leave most of the con- 
struction to the individual. The under - 
chassis view shows less wiring than is 
^enerally seen below such equipment. 
This is due to our own preferred meth- 

od of construction. All resistors and 
condensers have one end soldered di- 
rectly to the tube base terminal in the 
RC amplifier circuit. This makes for 
a neat, compact hookup with a mini- 
mum of wiring. What is more import- 
ant, it also confines the components 
of each stage to its associated tube, 
thus reducing the chance of stray cap- 
acity pickup, etc., as often happens in 
the terminal strip and cable method. 

A good layout for this type wiring 
is to space tubes 21/2" from center 
to center. The ones near the edges of 
the chassis should be centered 11/2" 
from the chassis edge and mounted 
with the heater terminals facing to- 
ward the power transformer. At the 
heater side of the tube sockets mount 
a two -terminal soldering lug with one 
insulated terminal under the socket 
mounting screw. The cathode resistor 
will lie between this lug and the tube 
socket, one end to the number 8 pin 
and the other to the lug's grounded 
terminal. One end of the grid resistor 
is connected to its socket terminal and 
the other end to the same ground lug. 
The two plate resistors are then con- 
nected, one end of each, to the correct 
socket terminals and the two free ends 
go to the insulated part on the solder 
lug. After all condensers and resistors 
are mounted to their correct terminals, 
the spare wire leads are pulled through 
the holes in the terminals, the ends cut 
off and soldered. 

Due to the enormous high frequen- 
cy gain of this amplifier (especially 
when the treble control is well ad- 
vanced) it may be necessary to mount 
a small grounded metal baffle at the 
side of the 6L6 nearest the volume and 
tone controls to prevent self oscillation 
at extremely high frequencies. These 
frequencies may be so high as to be 
completely inaudible in which case 

Under chassis view. By installing resistors and condensers by their own leads 
at the associated tube sockets, a neat. practically wire-free unit is obtained. 

02 

their presence will be evidenced by low 
output and distortion. A simple test 
for this condition is to place a fixed 
.002 pfd. condenser across the two 6L6 
plate terminals or from one plate 
terminal to the metal chassis. This 
acts as a bypass to short out the high 
frequency and thereby stop oscillation. 
It should not be left in permanently 
or some of the high frequency response 
will be lost. The tone and output will 
clear up under this test. To stop this 
condition try placing the plate leads to 
the output transformer directly against 
the metal base, running them as direct 
as possible and keeping them short and 
away from associated wiring. If neces- 
sary resort to the baffle as outlined 
previously. A little testing will de- 
termine where to place it, or them, 
permanently to completely eliminate 
this oscillation. 

We have found that a balanced out- 
put of the push -pull 6L6 stage is easily 
obtained by merely selecting two tubes 
with matched characteristics. This 
holds true in any well -designed push - 
pull circuit. 

We ordinarily use push -pull 6V6's in 
the output stage for normal home use 
and from two to four 6L6's or larger 
output tubes for auditorium and p.a. 
systems. The output transformer must, 
of course, be correctly matched to the 
tubes and speakers employed. 

Audio phase shift is not a new thing 
in itself, having been used in com- 
munication facilities for "scrambled 
speech ", in electric organs to produce 
a vibrato and chorus effect (Ham- 
mond), and by others to produce a 
slow decay of tone in an amplifier, 
etc., but we believe this is the first 
attempt to utilize it, as has been done 
here, to obtain a third dimension effect 
in sound. 

That the results are startling and 
outstanding has been proven by the 
fact that anyone hearing this amplifier 
for the first time is immediately im- 
pressed by its "naturalness" and tone 
color. Comments from these listeners 
lead us to believe that our time was 
well spent in developing it and repeat- 
ed orders for the unit leave no doubt 
about their "listening preferences ". 

As a project for the audio technician 
or the experimentally- minded audio- 
phile, this circuit is worthwhile not 
only as a departure from the run -of- 
the -mill amplifier but because of its 
possibilities for variations. 

It should be emphasized that this 
particular circuit will not "sound 
good" on the oscilloscope screen but it 
will satisfy most critical listeners. It 
restores the "presence" that is so 
often lacking in amplifiers that show 
up well on the scope. 

At the risk of seeming to "over- sell" 
this design, the author encourages 
readers to give this circuit a try to see 
for themselves whether or not this 
amplifier does all that it claims. It is 
a pretty safe bet that you will like 
what you hear and will be installing it 
in many of the amplifiers you service. 
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THEO LTRASONIC U-15 ENCLOSURE 

By EDWIN C:. REYNOLDS 
Ultrason c Corp., Cambridge, Mass. 

Details on a commercially- available, 

compact, corner -type speaker housing. 

T 
HE ever -increasing demand for compact loud- 
speaker speaker system; of moderate cost 1-as inspired 
Ultrasonic Corporation of Cambridge, Massachu- 

setts to offer its new U -25 enclosure. This new unit is 
readily adaptable to home, industrial, and commer- 
cial installations. 

The bass response of the U -25, free from boom, box 
vibration, or tinniness, has been achieved by acousti- 
cally matching fot.r specially- designed 5 -inch perma- 
nent magnet speakers with a one -half cubic foot cor- 
ner enclosure. The cabinet, which measures 13 inches 
high, 19 inches wide, and 9% inches deep provides a 
frequency response from 55 to 11,000 cps with un- 
usually high acoustical efficiency at low input and 
sound dispersal qualities equivalent, in some respects, 
to a 16 -inch speaker housed in a six to ten cubic foot 
cabinet. 

Good symphonic performance may thus be enjoyed 

19" 
TO ' VIEW 

Small size of the U -25 makes it ideal for apartment use. 

in the average living room with a power input of only 
two watts, eliminating excessive cone movement which 
is the basic cause of distortion in small speakers. 

For optimum results and improved bass response, 
the U -25 has been designed for corner mounting, 
each wall acting as a segment of the speaker baffle. 
The cabinet itself is constructed of selected heavy 
birch plywood, lending itself to either blonde or 

mahogany finishing and reducing the pos- 
sibility of undue resonance. In addition, 
should servicing become necessary at a 
later date, the U -25 components are, be- 
cause of the unique cabinet construction, 
readily accessible. 

(Continued on page 146) 

Details on the U -25 enclosure 
incorporating the Baruch -Lang 
principle. The speakers used 
are specially designed and are 
not readily available. Stand- 
ard 5" units can be used and 
will give good performance. 

ALL PANELS ARE 1 /2' PLYWOOD H /4" MOULDING 

1 r 91/2" 
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FRONT VIEW MOUNTING 30ARD REMOVED 

171/4" 

MOUNTING BOARD 

SIDE VIEW 

2515 , 

Perspective view 
of the Ultrasonic 
U -25 enclosure. 

TAPER EDGES TO FIT 
SNUG IN CABINET 

ALL 110LES 1/2' DIAM.- 
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Fig. 1. The frequency response of the U -25 

in anechoic chamber. See text for details. 

í3 
Wso 
g. 70 

.160 

w.50 

11*30 

III1IMU111111==IIIIII= 
IIII11'rjL1 W OPii1/CIPIIIIIIMI 
111Iliflii/\IIIIIIIYIY01III11 
I7111 11IIIIII111I116= IIIIIIIIIIII11111I UIIII IIII IIIIII 

20 100 1000 
FREQUENCY Ices) 

Fig. 2. Response of enclosure when tested 
in a conventional living room setting. 
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MAC'S RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

BARNEY slammed the door of the 
service shop in his usual manner 
as he stepped inside after his 

lunch hour; but Mac, his employer, 
noticed that the youth's face wore a 
preoccupied look not normal to it. 

"What's the matter with you, Quiz 
Kid ?" Mac asked. "You look as 
though you've been trying to read the 
titles on the revolving juke box re- 
cords again." 

"I feel like it, too," Barney con- 
fessed. "I stopped in at Central Elec- 
tronics on the way back to pick up a 
crystal cartridge, and there were a 
bunch of hi -fi boys in there shooting 
the breeze. And do you know what? I 
couldn't dig but about half of what 
those jokers were talking about! They 
kept chattering away about 'crossover 
and roll -off frequencies,' 'presence,' 
'damping factor,' 'boost and droop,' 
'pre- emphasis,' 'constant velocity,' 'bi- 
aural recordings,' and a whole mess 
of other terms that sounded to me 
like so much Greek. Never thought I'd 
live to see the day when Old Barney 
would need an interpreter to under- 
stand conversation in a radio store." 

Mac grinned at the boy's worried 
concern. "Old Barney would not need 
an interpreter if he had read those 
articles on high -fidelity I have been 
pointing out to him," he remarked. "I 
tried to tell you quite a while ago 
that it looked to me as though this 
hi -fi thing was shifting into high gear 
and that it would behoove us, as tech- 
nicians, to keep abreast of what was 
going on. Just recently I read that the 
number of high -fidelity enthusiasts al- 
ready outnumbers the radio amateurs, 
and this is just the beginning. Radio 
and TV manufacturers are sitting up 
and taking notice, and you are going 
to find them talking more and more 

84 

BARNEY MEETS HI -FI 

about high- fidelity in connection with 
their products." 

"Are we going into this new field? 
I thought you were opposed to a serv- 
ice technician's trying to take on work 
outside his own field." 

"I am opposed when the new work 
is really foreign to the technician's 
experience and background. For ex- 
ample every now and then someone 
pipes up and says the radio and TV 
technician should take on air- condi- 
tioning or watch -calibrators or elec- 
tric organs or electric welding equip- 
ment as a service sideline. In many of 
these cases, he would have to master 
a whole new field of knowledge to do 
a good job on the sideline; moreover, 
he would have to buy new equipment 
or subject his present equipment to 
hard usage for which it was never in- 
tended. My argument is that if a radio 
and TV service technician cannot ob- 
tain all the business he can do right 
in his own field, there is something 
wrong. Since there is a definite recog- 
nized shortage of these technicians, 
he ought to be covered up with radio 
and TV service. If he is not, instead of 
trying to invade a new field, he had 
better improve his mastery of his own. 

"But servicing high -fidelity systems 
is not a new field. Hi -fi equipment is 
simply a refinement and improve- 
ment of the audio amplifiers that the 
service technician has been working 
on all along. For him not to accept 
this kind of work would be like a gen- 
eral garageman's refusing to work on 
a Cadillac." 

"Won't we have to buy some new 
equipment ?" 

"Not right away. We have a good 
audio sine -wave generator, a good 
square -wave generator, and a good 
scope. In addition we have the a.c. 

v.t.v.m., the voltage calibrator for the 
scope, and those audio -frequency test 
records we bought for testing pickups. 
Using this equipment, which would be 
found in about any modern service 
shop, we can get by for a while. Ob- 
serving the square -wave response of 
the amplifier on the scope will give 
us a good idea of the frequency re- 
sponse of the amplifier being tested." 

"What makes you think we'll have 
to buy other equipment later ?" 

"Well, it has been discovered that a 
check of frequency response is not a 
sure -fire way of being certain the 
amplifier will sound good to the criti- 
cal ear. Intermodulation tests have 
proved to be of more value in evaluat- 
ing the response quality of an ampli- 
fier in terms of what the ear hears. I 
had been thinking we ought to buy a 
good intermodulation analyzer a little 
later, but now I am not so sure this 
expense will be necessary." 

"What changed your mind ?" 
"An article that appeared back in 

the March, 1953, issue of `The Aero- 
vox Research Worker.' It discussed 
the phase shift method of checking 
distortion and described the simple, 
easily -built equipment needed to use 
this method." 

"Tell me more." 
"Well, an audio generator feeds a 

signal into the amplifier being tested 
that is working into a non -inductive 
load. The input signal is reversed 180 
degrees with respect to the output sig- 
nal, and the two signals are adjusted 
to equal amplitudes and fed to sepa- 
rate grids of a twin- triode mixer. Be- 
cause of the 180- degree phase shift, 
when the input voltage of the ampli- 
fier is rising in a positive direction the 
output voltage is falling in a negative 
direction. Since the amplitudes are 
equal, this means that the resultant 
output voltage of the mixer will be 
precisely zero as long as the output 
voltage of the amplifier is an exact 
mirror -image of the input voltage. 
However, if the amplifier introduces 
any distortion, the output waveshape 
will no longer be an inverted faithful 
image of the input. In this case, there 
will be portions of the input signal 
curve that are not cancelled by its 
alter ego portions of the phase- shifted 
output curve, and this difference volt- 
age will show up in the output of the 
mixer. This output is passed through 
a fiat amplifier and measured by a 
v.t.v.m. or observed on a scope screen. 
The amplitude of this difference -volt- 
age compared to the total voltage 
output of the amplifier gives the 
measure of distortion introduced by 
the amplifier." 

"What appeals to you about this 
method ?" 

"For one thing, it requires a mini- 
mum of new equipment. For another, 
its accuracy is not dependent upon 
having near -perfect test instruments. 
You do not have to have a distortion - 
free signal generator or perfect filters 
to use it, as you do with some other 
systems. In the phase -shift method it 

(Continued on page 138) 
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MALLORY 
PACITORS CONTROLS VIBRATORS SWITCHES 
:TIFIERS POWER SUPPLIES FILTERS MERCURY 

PPROVED PRECISION PRO! 

Depend on Ma//ttr\ 
for 

Approved Precision Quality 

(At. 

The MALLORY CONVERTER 
Can Be Your Best Profit Maker in the New UHF Market 

When UHF goes on the air in 'our area. thousands of sets will need 
converting. The Ma ion UHF Converter ran bee your fastest 
moving item almost overnight. Be sure you are readv to take advan. 
tage of the opportunity ... get your full share of the market. 

The Mallory Converter adds all UIIF channels to any 'l'V set 
without sacrificing reception of a single VIIF channel. 

The Mallory Converter has outsold all other makes in every 
area where UHF is already on the air. 

preselector in the Mallory Converter protects against image 
interference, interference at the IF frequency and oscillator 
radiation. It insures better selectivity. 

The attractive deep maroon plastic cabinet is smaller than most 
portable radios. 

The customer has nothing more to buy, no adjustments to 
make ... even if he es to another broadcast area. 

YOUF: MALLORY DISTRIBUTOR lias e plete details on the Converter. 
It has been an outstanding )rofit maker in other areas. It ran be for con. 

Installation is easy too. Simply Tonne, t the antenna (Pads and power 
lines f the Converter to the set ... right in the customers Lome. 

CA 

RE 

A 

P. R. MALLORY & CO., Inc., INDI 

RESISTORS 

BATTERIES 

IUCTS 

NAPOLIS 6, INDIANA 
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Another new, outstanding instrument design so typically character- 
istic of Heathkit operation in producing high quality instrument kits 
at the lowest possible ,price. A new, improved model Impedance 
Bridge kit featuring modern cabinet styling, with slanted panel for 
convenience of operation and interpretation of scales at a S 10.00 
price reduction over the preceding model. Built -in adjustable phase 
shift oscillator and amplifier with all tubes of the battery operated 
type completely eliminates warm -up time. The instrument is en- 
tirely AC line operated. No bothersome battery replacements. 

The Heathkit IB -2 Impedance Bridge Kit actually represents 
four instruments in one compact unit. The Wheatstone Bridge for 
resistance measurements, the Capacity Comparison Bridge for capa- 
city measurements, Maxwell Bridge for low Q. and Hay Bridge for 
high Q inductance measurements. Read Q D, DQ all on one dial 
thereby eliminating possible confusion due to the incorrect dial 
reference or adjustment. Only one set of instrument term in.ds nec- 

TT eiW eitieeL 
AUDIO WATTMETER 

KIT 
MODEL AW -1 

$Z95ó 
SHIPPING WT. 

6 LBS. 

A new Heathkit design for the au- 
dio engineer, serious hi fi enthu- 
siast, recording studio, or broad- 
cast station; the Heathkit Audio 
Wattmeter Kit. This specialized 
instrument instantly indicates the 
output level of the equipment 
under test without requiring the 
use of external load resistors. All 
readings are taken directly from 
the calibrated scales of a 41/2" 
200 microampere Simpson meter. 

The Heathkit Audio Wattmeter 
features five full scale power meas- 

urement ranges from 5 milliwatts up to 50 watts with db ranges of -15 db to +48 db. The instrument has a power measurement 
rating of 25 watts continuous and 50 watts maximum for inter- 
mittent operation. Non -inductive resistance load impedances of 4, 
8, 16, and 600 ohms are provided through a panel impedance 
selector switch. Frequency effect is negligible from 10 cycles to 250 
kc. A conventional VTVM circuit utilizes a 12AU7 twin triode tube. 
The meter bridge circuit uses four germanium diodes for good line- 
arity. 

With the Heathkit AW -I desired information can be obtained 
instantly and conveniently without bothering with the irksome setups 
and calculations usually required. Useful for power curve measure- 
ments, frequency response checks, monitoring indicator, etc. Con- 
venient calibration directly from 110 volt AC line source. This new 
instrument will help to supply the answers to your audio operating 
or power output problems. 

7eatsated 
Simpson 100 -0.100 microampere 
meter. 
Completely AC operated. 
Built -in phase shift generator and 
amplifier. 
Battery type tubes, no warm -up 
required. 
Newly designed two section CRL 
dial. 
Single knob D, Q, and DQ functions. 
Special impedance matching trans- 
former. 
New modern cabinet styling. 
1,00 precision resistors and silver 
mica condensers. 

essary for any measurement function. Panel provisions provided for 
external generator use. 

A newly designed two section CRL dial provides ten separate 
"units" switch settings with an accuracy of .5',4. Fractions of units 
arc read on a continuously variable calibrated wire -wound control. 
A special minimum capacity-, shielded, balanced impedance match- 
ing transformer between the generator and the bridge. The correct 
impedance match is automatically switch selected to provide con- 
stant load operation of the generator circuit. The instrument uses 
1/,';j. precision resistors and condensers in all measurement circuits. 

The new Heathkit lB -2 provides outstanding design features not 
found in any other kit instrument. The single low price includes the 
power supply. generator, and amplifier stages. No need to purchase 
separate instrument accessories in order to obtain the type of oper- 
auon desired. 

reeat44.et 
L A B O R A T O R Y 

GENERATOR KIT 

SHIP. WT. 

16 LBS. 

new addition to 
the popular line of Heathkit 
instruments, the Hcathkit Lab- 
oratory Generator. Specifically 
designed for flexibility of operation. accuracy and versatility 
beyond the performance level provided by the conventional 
service type generator. Frequency coverage of the Colpitts 
oscillator is 150kc to 30mc in five convenient ranges with 
provisions for internal or external modulation up to 50%, 
and .1 volt RF output throughout the frequency range. Panel 
mounted 200 microampere Simpson meter for RF "set refer- 
ence level" to provide relative indication of RF output. In- 
dividually shielded oscillator and shielded variable and step 
attenuator provide flexible control of RF output. 

The circuit features a 6AF4 high frequency oscillator. a 
6AV5 amplifier with grid modulation, 12AU7 400 cycle 
oscillator and modulator, OB2 voltage regulator tube, and 
a selenium rectifier for the transformer operated power supply. 
The smart professional instrument appearance and over -all 
flexibility of operation will prove a decided asset to any in- 
dustrial or educational laboratory. The Heathkit Laboratory 
Generator sets a new level of operation, far superior to any 
instrument in this price classification. 

HEATH COMPANY Benton Harbor 15, Mich. 
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CHECK THESE 77eatuze4 
New 5ÚP1 CR tube 

Re -trace blanl ing 

Voltage regulation 

Extended ban l width 

Peak -to -peak calibrating provisions 

Good square wave response 

Y. Astigmatism control 

New heavy duty shielded power 
transformer 

Announdng the latest ad union to a brilliant series of II.arhkir (scilln- 
suopes. the new Model t) 9. This outstanding rnstrumc nt wcorporates all 
of the feature. developed and pre sen in the production of well over 
50.000 kits, in addition to .1 host of man; new design tritures for truly 
outstanding performance. This new scope features a brans, new t no sur - 
plus 1 commercially available 51.1'1 cathode r..v tube lut tine focusing, 
high intensity, and freedom front halation. The 5' (.R tube is the stand- 
ard size for design and industrial laboratories, desalrrpment engineers. 
and 'entice men. The only size (.R tube. etc ng a wide range ut types, 
odors, phosphors: and persi'tence. The answer to good ucillosose per - 
tonansc lies in improved basic deign and operating e ha-aacristics, and 
not in the use. of larger ( R tubes. 
\'FR11CA1. AMPLIFIER. -New extended hand width vertical amplifier 
with sensitivity of .025 vodn per inch. down 3 db at 2 tic. down only 
St db at 3 inc. Three step vertical input anenuawr. quality ceramic 
variable capacitors for p: uper input compensation. pros .ions (r cali- 
brated 1 volt peak-to-perk reference, with calibrated suces for direct 
reading of TV pulses. 

NO. 342 

$ 350 SHIP V'T 
1 LB. 

'4eatit4it LOW CAPACITY 

PROBE KIT 
Oscilloscope investigation rf high frequency, 
high impedance. or broad bandwidth urcuits 
encountered in television .cork requires the 
use of a low capacity probe to prevent Toss of 
gain. distortion. or false service information. 
The Heathkit law Capacity Probe features 
a variably capacinrr to prrr'ide the necessary 
degree of instrument impedance matching. 
New probe styling with bright polished alu 
minum (housing and polyst:rene probe ends. 

4rleatl!¢ct 

VOLTAGE CALIBRATOR KIT 

t 

MODEL VC -2 

$1150 
SHIPPING WT. 

4 LBS. 

The Heathkit \nl age calibra- 
tor provides a coin enient meth- 
od of making peak ta -peak volt- 
age measurements with an os- 

cilloscope by establishing a re- 
lationship on a co nparisun ba- 

sis between the atnpl itude. of an 

unknown wave shipe and the 
known output of the voltage 
calibrator. Peak -to-peak voltage 
values are read di, ce tly on the 
e ali bratet panel stales Tu off- 
set line voltage supply irregu 
larit ins, the instrument features 
a voltage regulator tube. 

\ \'ith the Heathkit Vortage Cali- 
brator. it is possible tu naesu re. all 
tpr. of complex wave forms within 
a sr Mtge rangy of .III to (11(1 volts 
peak-to -peak. A eoneenient 'signal' 
pusi,iun on the panel svelte l by- passes 

the calibrator tumpletely and the sig- 
nal is applied tu the useilloscope in- 
put thereby ell mi oat( ng the necessity 
for transferring test leads. 

November, 1953 
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In IRI /.t1 \1 :1I. A \IPf -I- I 
Ill It - New input se- 
lector switch provides choice of huri- 
zonul input, 61 cat le sweep input, line sync. internal sync. and external 
5s tit. Expanded b-ri tont.d sweep produces sweep width ses eral rimes the 
cathode ray tube diameter. New blanking amplifier fur complete retrace 
blanking and new phasing control. 
l'() \\ ER S('PPLY -New high voltage power supply and filtering cir- 
cuit for redly tine hairline focusing. New heavy duty power transformer 
with adequate. operating reseree. Voltage regulated supply for hi th vertical 
and horn tont.d amplifiers for absolutely rock steady traces and complete 
freedom from bounce and jitter due to line variations. 

The as id nest of art v i'se illriscope operation is the ability to reproduce 
high Irequrnty 'quart waves and the new Heathkit 0.9 will faithfully re- 
pn,duse square was,. up ro 500 Lc. This is the ideal all around. general 
purpose iistillossope for educational and industrial use, radio and TV serv- 
icing. and any other type rot work requiring the instantaneous reproduction 
and ubservauun of actual wave forms and other electrical phenomena. 

NO. 337-B 

SCOPE DEMODULATOR 

PROBE KIT 
In applications such as trouble sbt.oting or 
aligning TV. RF, IF, and video stages, the 
frequency range encountered require demod- 
ulation of signals before oscilloscope presen- 
tation. The newly -soled Heathkit Demodula- 

$350 for Probe in polished aluminum housing will 
fulfill this function and readily prove its 
value as an oscilloscope service accessory. De- 

SHIP. WT. I LB. tailed assembly sheet provided. including in- 
sanctions for probe operation. 

WeaaZie 
ELECTRONIC SWITCH 

KIT 4 
The basic function of the Heathkit S.2 
Electronic Switch Kit is to permit simul- 
taneous oscilloscope observation of two 
separate traces whieb can be either sepa- 
rated or superimposed for individual 
study. A typical example would be ub- 
serati m of a signal as it appears at broth 
the input and output stages of an ampli- 
fier. It will akin serve as a square wave 
generator over the range of switching fre- 
quencies. often providing the necessary 
vase form response information without 
incurring the expense of an additional 
instrument. 

Continuously variable switching rates 
in three- range, from Icsc than I(1 cps to 
OM' 2,(1(111 cps Individual controls for 
each input channel and a positioning con. 
trot. The lieu tube transformer operated 
circuit utilizes two rSl ". two 6SN'. and 
one 6X5 vibes. Iluy this kit and enjoy 
interned versatility of operation from 
your oscilloscope. 

MODEL S -2 

g235o 
SHIP. WT. II LBS. 

Ben ton Harbor 15, Mich. 
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VACUUM TUBE 

VOLTMETER 
KIT 

SHIPPING WT. 6 LBS. 

The beautiful Heathkit Model 
V -6 VTVM, the world's largest 
selling kit instrument, now 

offers many outstanding new features in addition to retaining all of 
the refinements developed and proven in the production of over 
100,000 VTVM's. This is the basic measuring instrument for every 

branch of electronics. Easily meets all requirements for accuracy, 
stability, sensitivity, convenience of ranges, meter readability, and 
modern styling. It will accurately measure DC voltages, AC voltages, 
offers tremendous ohmmeter range coverage, and a complete db 
scale for a total of 35 meter ranges. 

New 11 _ volt full scale low range provides well over 21/4" of 
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges 
0 -1.5, 5, 15. 50. I5(1, 50(1. 1,500 volts full scale. AC ranges 0.1.5, 
5, 15, 50, 1,0, 500, 1,x00 (1,000 volts maximum). Seven ohm- 

'eae 4ee 30,000 VOLT DC 

PROBE KIT 
For TV service work or any similar application 
where the measurement of high DC voltage is required, the Heathkit Model 336 High Voltage 
Probe Kit will prove invaluable. A precision multiplier resistor mounted inside the two -color, 
sleek, plastic probe body provides a multipli- 

l: cation factor of 100 on the DC ranges. 
of the Heathkit 11 megohm VTVM. 
The entire kit includes precision resis- 
tor, two -color plastic probe, tip con - nector spring, test lead, phone plug 
panel connector, and complete assembly 
instructions. 

No. 338-B 

$550 
SHIP. WT. 2 LBS. 

No. 336 

$450 
SHIP. WT. 

2 LBS. 

Ylect C2 .4Gt PEAK -TO -PEAK 

PROBE KIT 
Now read peak -to -peak voltages on the DC 

scales of the Heathkit 11 megohm VTVM. 
Readings can be directly made from the VTVM 
scale without involved calculations. Measure- 
ments over the frequency range of 5 kc to 5 
mt. Use this probe to extend the usefulness 
of your VTVM in radio and TV service work. 
The Peak -to -Peak Probe Kit features the new 
polished aluminum housing with two -color 
polystyrene probe ends. Detailed assembly sheet 
including instructions for probe operation. 

'geatIfieet RF 

PROBE KIT 
The Heathkit RF Probe used in conjunction with 
any 11 megohm VTVM will permit RF meas- 
urements up to 250 mc, 10%. A useful, con- 
venient accessory for those occasions when RF 
measurements are desired. The RF probe body 
is housed in the new, smartly- styled polished 
aluminum probe body featuring two-color poly- 
styrene probe ends and a low capacity flexible 
shielded test lead. The kit is complete with all 
necessary material and a detailed assembly sheet 
as well as instructions for probe operation. 

No. 309-B 

$350 
SHIP. WT. 2 LBS. 

7ea.t,ated 

New 112 volt full scale low range 

V 1,500 volt upper limit DC range 

V Increased accuracy through 50 °o 
greater scale coverage 

High impedance 11 megohm input 

Center scale zero adjust 

Polarity reversal switch 

1% precision resistors 

V Clearly marked db scales 

meter ranges from .1 ohm to 1,000 megohms. For added conven- 
ience a DC polarity reversing switch and a center scale zero adjust- 
ment for FM alignment. 

The smartly styled, compact, sturdy, formed aluminum cabinet 
is finished in an attractive gray crackle exterior. The beautiful two - 
color, durable, infra -red, baked enamel panel further adds to the 
over -all professional appearance. 

Top quality components used throughout. 1% precision resistors - silver contact range and selector switches - selenium rectifier - 
transformer operated power supply. Individual calibration on both 
AC and DC for maximum accuracy. DB scale printed in red for easy 
identification, all other scales a sharp, crisp black for easy reading. 
A variety of accessory probes shown on this page still add further 
to over -all instrument usefulness. 

44et AC VACUUM TUBE 

VOLTMETER KIT 
- ssTr MODEL AV -2 

x2950 
SHIPPING WT. 

5 LBS. 

The new Heathkit AC VTVM 
that makes possible those sensi- 
rive AC measurements required 
by laboratories, audio enthusi- 
asts, and experimenters. Especi- 
ally useful for hum investiga- 
tion, sensitive null detection, 
phonb pick -up output measure- 

ments, making frequency response runs, gain measurements, 
ripple voltage checks, etc. Low level measurements are easy 
to make because of the complete voltage coverage of the 
instrument and the one knob operation. 

The large 200 microampere Simpson meter has clearly 
marked and easy to read meter scales. Ten voltage ranges 
covering from .01 rms full scale to 300 volts rms full scale, 
with frequency response 1 db from 20 cycles to 50,000 
cycles. Instrument input impedance 1 megohm, ten db ranges 
from -52 db to +52 db. For stability and good linearity 
characteristics the meter bridge circuit features 4 germanium 
diodes. Attractive instrument styling, a companion piece for 
the popular Heathkit VTVM and the new AW -1 Audio 
Wattmeter. 
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CHECK THESE '7ea1t«te4 

20,000 ohms per volt DC Sensitivity, 

5,000 ohms per volt on AC: 

Polarity reversal switch 

1°ió precision multiplier resistors 

V 50 microampere Ali" Simpson meter 

Meter ranges for service 

convenience 

New resistor ring -switch assembly 

V Total of 35 meter ranges 

V New Modern cab net styling 

The most important Heathkit announcement of the year, the 
new 20,000 ohms per volt Heathkit Multimeter, 1 odel MM -1. 

The universal service measuring instrument, accurate, sensitive, 
portable, and completely independent of AC line supply. Par- 
ticularly designed for service use incorporating many desirable 
features for the conve tience of the service man. Full 20,000 
ohms per volt sensitivity on D(: ranges - 5,000 ohms per volt 
sensitivity on AC -polarity reversal switch, no bothersome 
transferring of test le..ds- 1% precision multip;ier resistors - large 4½" recessed non -glare 50 microampre Simpson me- 
ter - conveniently slanted control panel - recessed safety type 
banana jacks - standard universally available batteries - 
rugged practical sized cabinet with plastic carrying handle, and 
a total of 35 calibrated . neter ranges. 
RANGES 

Voltage ranges selec -ed entirely for service convenience. For 
example 11/2 volt full scale low range for measuring portable 
radio filament voltages, bias voltages, etc., 150 volt full scale 
range for AC -DC service work, 500 volt full scale range for 
conventional transformer operated power supply systems. Com- 
plete voltage ranges AC and DC, 0-1.5-5-50- 150 -500- 
1,500 -5,000 volts. DC current ranges, 0 -150 microamperes - 
15 milliamperes -150 milliamperes -500 milliamperes -15 
amperes. Resistance me asurements from .2 ohms to 20 meg- 

ctAra vet 

;:i(e tfir.4 

BATTERI' TESTER KIT 

MODEL BT -1 

5850 
SHIP. WT. 

2 LBS. 

The licathkit Battery Tester measures all 
types of dry batteries between 11/2 volts 
and 50 volts under actual load condi- 
tions. Readings are made directly on a 

three color Good -Weak -Replace ;cale. 
Operation is extremely simple and merely 
requi-es that the test leads be connected 
to the battery under test. Only one control 

to adjust in addition to a panel 
switch for "A" or "B" b. ttery 
types. The Heathkit Battery Test- 
er features compact assembly, ac- 
curate meter movement, and a 
three deck wire -wound control, 
all mounted in a portable rugged 
plastic cabinet. Checks portable 
radio batteries, hearing aid bat- 
teries, lantern batteries, etc. 

November, 1953 

PANY 

ohms x 1 x 1,000 x 10,000. 
DB coverage from -10 db 
to +65 db. 

CONSTRUCTION 

Entirely new design permits assembly, mounting and wiring 
of precision resistors on a ring -switch assembly unit. The major 
portion of instrument wiring is completed before mounting the 
ring -switch assembly to the panel. No calibration procedure is 

required, all precision resistors readily accessible in event of 
replacement. 

CABINET 

Strikingly modern cabinet styling featuring two piece con- 
struction, durable black Bakelite cabinet, with easy to read 
panel designations. Cabinet size 51/2" wide x 4" deep x 71/2" 

high. Good cabinet physical stability when operated in vertical 

position. 
The Heathkit MM -1 represents a terrific instrument value 

for a high quality 20,000 ohms per volt unit using all 1% 

deposited carbon type precision resistors. Here is quality, per- 
formance, functional design, and attractive appearance, all com- 

bined in one low priced package. 

HANDITESTER KIT 

MODEL M -1 

$1450 
SHIPPING WT. 

3 LBS. 

The Heathkit Model M -1 Handitester readily 
fulfills major requirements for a compact, port- 
able volt ohm milliammeter. Despite its corn- 
pact size, the Handitester is packed with every 
desirable feature required in an instrument of 
this type. AC or DC voltage ranges full scale, 
0 -10 -30 -300- 1.000 -5,000 volts. Two 
ohmmeter ranges, 0 -3,000 and 0- 300,000. Two 
DC current measurement ranges, 0 -10 milli- 
amperes and (1 -100 milliamperes. The instru- 
ment uses a Simpson 400 microampere meter 
movement, which is shunted with resistors to 
provide a uniform 1 milliampere load on both 
AC and DC ranges. Special type, easily access- 
ible, battery mounting bracket - 1(7, deposited 
carbon type precision resistors - hearing aid 
type ohms adjust control. The Handitester is 
easily assembled from complete instructions and 
pictorial diagrams. Necessary test leads are in- 
cluded in the price of this popular kit. 
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New '4eectaleie 12 Volt 

BATTERY 
LIMINATOR KIT 

MODEL BE -4 

9....._ ....5 
SHIPPING WT. 

18 LBS. 

II re is the new Heathkit Battery Eliminator necessary for 
modern, up -to -date operation of your service shop. The Heath- 
kit Model BE - -i furnishes either 6 volts or 12 volts output 
which can be selected at the flick of a panel switch. Use the 
BE -4 to service the new 12 volt car radios in addition to the 
conventional 6 volt radios. 

This new Battery Eliminator provides two continuously 
variable output ranges, 0 -8 volts DC at 10 amperes continuously, 
or 15 amperes maximum intermittent; 0 -16 volts DC at 5 

amperes continuously or 7.5 amperes maximum intermittent. 
The output voltage is clean and well filtered as the circuit uses 
two 10,000 mf condensers. The continuously variable voltage 
output feature is a definite aid in determining the starting point 
of vibrators, the voltage operating range of oscillator circuits, 
rte. Panel mounted meters constantly monitor voltage and cur- 

Keatfiet VIBRATOR 
TESTER KIT 

Your repair time is valuable, and 
service use of the Heathkit Vibrator 
Tester will save you many hours of 
work. This tester will instantly tell 
you the condition of the vibrator 
being checked. Checks vibrators for 
proper starting and the easy to read 
meter indicates quality of output on 
a large Bad -? -Good scale. The Heath- 
kit VT -I checks both interrupter and 
self rectifier types of vibrators. Five different 
sockets for checking hundreds of vibrator 
types. 

The Heathkit Vibrator Tester operates 
from any battery eliminator capable of de- 
livering continuously variable voltage from 
4 to 6 volts DC at 4 amperes. The new 
Heathkit Model BE -4 Battery Eliminator 
would be an ideal source of supply. 

s 

MODEL VT -1 

$1450 
SHIPPING WT. 

6 LBS. 

GWNi1fGiN 

CHECK THESE "7Q, it Q 

Either 6 or 12 volt operation 

V Continuously variable voltage output 

V Constant ammeter and voltmeter 
monitoring 

V Automatic overload relay - self - 
resetting 

Two 10,000 mf condensers 

New 18 disc split type heavy duty 
rectifier unit 

V Fuse protection 

rent output and will quickly indicate the presence of a major 
circuit fault in the equipment under test. The power trans- 
former primary winding is fuse protected and for additional 
safety an automatic relay of the self -resetting type is incorpo- 
rated in the DC output circuit. The heavy duty rectifier is a 

split type 18 plate magnesium copper sulfide unit used either 
as a full wave rectifier or voltage doubler according to the 
position of the panel range switch. 

Here is the ideal battery eliminator for all of your service 
problems and as an additional feature, it can also be used as a 

battery charger. Another new application for the Heathkit 
Battery Eliminator is a variable source of DC filament supply 
in audio development and research. More than adequate vari- 
able voltage and current range for normal applications. 

BINDING POST 
Binding post kit now available so that 
standardization of all instrument con- 
nectors is possible. This new, five -way 
binding post will accommodate an alliga- 
tor clip, banana plug, test lead pin, spade 
lug, or hook -up wire. Sold in units of 
20 binding post assemblies. Each assem- 
bly includes binding post, flat and shoul- 
der fiber washers, solder lug, and nut. 
120 pieces in all. Kit 362, $4.00. 

NEW 'eatlsleit VARIABLE VOLTAGE 

ISOLATION 
TRANSFORMER KIT 

The new Heathkit Isolation Trans- 
former Kit provides line isolation for 
AC -DC radios (not an auto trans- 
former). thereby eliminating shock 
hazard, hum problems, alignment dif- 
ficulties, etc. The output voltage is 
variable from 90 to 130 volts AC 
and is constantly monitored by a 

panel mounted AC volt meter. Use 
it to increase AC supply voltage in 
order to induce breakdown of faulty 
components in circuits thereby saving 
service time. Use it also to simulate vary- 
ing line voltage conditions and to de- 
termine the line voltage level at which 
oscillator circuits cease functioning, par- 
ticularly in three -way portable radios. 
Rated at 100 watts continuous operation 
and up to 200 watts maximum intermit- 
tent operation. A useful radio and TV 
service tool. 

MODEL IT -1 

$165° 
SHIP. WT. 9 LBS. 

qjeatll¢ít 

e 

TECHNICAL 
APPLICATION BULLETINS 

An exclusive Heathkit service. Tech- 
nical application bulletins prepared 
by recognized instrument authori- 
ties outlining various combinations 
of instrument applications. Avail- 
able now with 40 four -page illus- 
trated bulletins and an attractive 
flexible loose -leaf binder. Only 32.00. 
(No c.o.d. on this item, please.) 
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CHECK THESE yearee:ea 
INCREDUCTOR con rollable inductor 
sweep 

V TV and IF sweep d iviation 12 -30 mc 

4 mc- 220 mc continuous frequency 
coverage 

V Oscillator operatior entirely on fun- 
damentals 

V Output in excess cf 100,080 micro- 
volts 

V Automatic amplitude circuit 

V Voltage regulation 

V Simplified operation 

T 

G 

NEW see cZrgee 

ALI6NMEN 

NERATOR 
KIT 

MODEL TS -3 

$4450 
SHIPPING WEIGHT 

18 POUNDS 

Proudly announcing an ertirely new, advanced model TV and FM 
Sweep Generator, the Heathkit Model TS -3. This new design pro- 
vides features and combinations of functions not found in any 
other service type instrum_nt. Every design consideration has been 
given to the requirement; of the TV service man to provide a 

flexible, variable sweep source with more than adequate RF out- 
put and complete frequcn:y coverage throughout the TV and FM 
spectrum. 

The frequency range of the TS -3 is from 4 mc to 220 mc in four 
switch selected ranges. A.l frequency ranges are overlapping for 
complete coverage. A particularly important feature of the instru- 
ment is that the oscillator operates entirely on fundamentals, there- 
by providing complete freedom from spurious oscillation and 
parasitics normally encour tered in beat frequency type oscillators. 
This circuity assures a much higher total RF output level and 
simplifies attenuation problems. 

The new TS -3 features an entirely new principle of sweep oper- 
ation. Sweep action is entirely electronic with no movi parts or 
electro- mechanical devices so commonly used. The heart of the 
sweep system is a newly - developed INCREDUCTOR :ontrollable 
inductor. With this systers, the value of inductance f e.nh 

N E W !lreA:uiiel t 
SIGNAL GENERATOR KIT 

.i' 

$ g r'P'16 

MODEL SG-2 

$1950 
SHIPPING WEIGHT 

8 POUNDS 

Announcing tle new 
Heathkit Model SG -S 

service type Signal Generator. in- 
corporating many design features 
not usually found in an instru- 
ment in this price range. The RF 

output is from 160 kc to 100 mc in five ranges, all on funda- 
mentals. with useful harmonics up to 200 mc. The RF out- 
put level is in excess of 100,000 microvolts throughout the 
frequency range. 

The oscillator circuit consists of a 12AT7 twin triode tube. 
One half is used as a Colpitts oscillator, and the other half 
as a cathode follower output which acts as a buffer between 
the oscillator and external load. This circuity eliminates 
oscillator frequency shift usually caused by external circuit 
loading. 

All coils are factory wound and adjusted, thereby com- 
pletely eliminating the need for calibration and the use 
of additional calibrating equipment. The stable low 
impedance output features a step and variable attenuator 
for complete control of RF level. A 6C4 triode acts is a 

400 cycle sine wave oscillator and a panel switching sys- 
tem permits a choice of either external or internal modu- 
lation. 

The transformer operated circuit is easy to assemble, 
requires no calibration, and meets every service require- 
ment for an adjustable level variable frequency si. ;nal 
source. either modulated or un- modulated. 

lator coil is electrically varied with an AC control current, and 
the inductance variation is achieved by a change in the magnetic 
state of the core on which the oscillator coils are wound. This 
system provides a sweep deviation of not less than 12 mc on all 
TV frequencies. and up to a maximum of 30 mc on TV IF fre- 
quencies. The high RF output level throughout the instrument 
frequency range overcomes the most common complaint of the 
older type sweep generators. A new. automatic amplitude control 
circuit maintains the output level flat to ± 2 db throughout the 
instrument range. For convenience of operation a low impedance 
50 ohm output is used. 

Operation of the instrument has been simplified through the 
reduction of panel controls and separate panel terminals provide 
for external synchronization if desired. The circuit uses a voltage 
regulator tube to maintain stable instrument operation. A built-in 
variable oscillator marker further adds to flexibility of instrument 
operation. Provisions are also made for the use of an external 
marker, such as your service type signal generator, if desired. Use 
the Heathkit TS -3 for rapid, accurate TV alignment work, and 
let it help you solve those time consuming, irksome problems so 

frequently encountered. 

N E W !Tecle44Gt 

BAR GENERATOR KIT 
MODEL BG 

$1450 
SHIPPING WEIGHT 

6 POUNDS 

The Heathkit BG -1 Bar Gener- 
ator represents another welcome 
addition to the fast growing 
line of popular Heathkits. The 

station transmitted test pattern is rapidly disappearing, and the bar 
generator is the logical answer to the TV service man's problem 
in obtaining quick, accurate adjustment information without waiting 
for test patterns. 

The Heathkit BG -1 produces a series of horizontal or vertical 
bars on a TV screen. Since these bars are equally spaced, they will 
quickly indicate picture linearity of the receiver under test. Panel 

switch provides "stand -by position" - "horizontal position" - 
"vertical position." The oscillator unit utilizes a 12AT7 twin triode 
for the RF oscillator and video carrier frequencies. A neon relax- 
ation oscillator provides low frequency for vertical linearity tests. 

The instrument will not only produce bar patterns but will also 

provide an indication of horizontal and vertical sync circuit stability, 
as well as overall picture size. 

Instrument operation is extremely simple, and merely requires 
connection to the TV receiver antenna terminal. The unit is trans- 
former operated for safety when used in conjunction with universal 
or transformerless type TV circuits. 

Novc mber, 1953 
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CHECK THESE 
NEW 7eateeted 

Simplified harness wiring 

Improved, smooth, anti -backlash roll 
chart action 

Optional roll chart illumination 

Individual element switches 

Portable or counter style cabinet 

Spare blank socket 

Contact type pilot light test socket 

Simplified test set -up procedure 

Line adjust control 

4'2" three -color meter 

'I'he new Model TC -2 Heathkit Tube 
Checker features many circuit improve- 
ments, simplified wiring, new roll chart 
drive and illumination of roll chart. The 

instrument is primarily designed for the convenience of the radio and TV 
service man and will check the operating quality of tubes commonly encount- 
ered in this type of work. Test set -up procedure is simplified, rapid, and flex- 
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built -in neon 
short indicator, individual three -position lever switch for each tube element, 
spring return test switch, 14 filament voltage ranges, and line set control to 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC -2. Results of tube tests are read directly from a large 41/2" 
Simpson three -color meter, calibrated in terms of Bad -? -Good. Information 
that your customer can readily understand. Checks emission, shorted elements, 
open elements, and continuity. 

The use of closer tolerance resistors in critical circuits assures correct test 
information and eliminates the possibility of inaccurate test interpretation. 
Improvement has been made in the mechanical roll chart drive system, com- 
pletely eliminating diagonal running, erratic operation, and backlash. The 
thumb wheel gear driven action is smooth, positive, and free running. As an 
additional feature, the roll chart is illuminated for easier reading, particularly 
when the tube checker is used on radio or TV home service calls. 

Wiring procedure has been simplified through the extended use of multi - 
cable, color coded wires, providing a harness type installation between tube 
sockets and lever switches. This procedure insures standard assembly and im- 
parts that "factory built" appearance to instrument construction. Completely 
detailed information is furnished in the new step -by -step construction manual, 
regarding the set -up procedure for testing of new or unlisted tube types. No 
delay necessary for release of factory data. 

The new Heathkit Tube Checker will prove its value in building service 
prestige through usefulness - simplified operation - attractive professional 
appearance. Don't overlook the fact that the kit price represents a savings of 
S40.00 to $50.00 over the price of a comparable commercially built instru- 
ment. At this low price, no service man need be without the advantages 
offered by the Heathkit Tube Checker. 

qieadtleie POWER SUPPLY KIT 

istoriffla 

MODEL PS-2 

$3350 
SHIPPING WT. 

17 LBS. 

The Heathkit Laboratory Power Supply 
features continuously variable, regulated 
voltage output with good stability under 
wide load variations. A 41/2" Simpson 
plastic enclosed panel mounted meter pro- 
vides accurate meter output information 
of voltage or current. All panel terminals 
completely isolated from the cabinet. Sep- 

arate 6.3 volt AC supply at 4 amperes for 
filament requirements. Ripple component 
exceptionally low, stand -by switch pro- 
vided to eliminate warm -up time of the 
five tube circuit. 

H E A T H K I T 

PORTABLE 

TUBE CHECKER 

KIT 

MODEL TC -2P 

$3450 
SHIP. WT. 14 LBS. 

The portable model is sup. 
plied with a strikingly at. 
tractive two -tone cabinet finished in rich maroon, proxy - 
lin impregnated, fabric covering with a contrasting 
gray on the inside cover. Detachable cover, brass -plated 
hardware. sturdy plastic handle help to impart a truly 
professional appearance to the instrument. 

PORTABLE TUBE CHECKER CABINET as described 
above will fit all earlier Heathkit TC -1 Tube Checkers. 
Shipping weight 7 lbs. Cabinet only. 91 -S. $7.50. 

' eeakk.'t TV PICTURE TUBE 

TEST ADAPTER 
The Heathkit TV Picture Tube 
Test Adapter used with the Heath - 
kit Tube Checker will quickly check 

No. 355 e for emission, shorts. etc.. and de- 

Shi Wt, r7 S termine picture tube quality. Con - 
P- 4 sins of standard 12 pin TV tube 

1 Lb. socket, (our feet of cable. octal 
socket connector, and data sheet. 

LABORATORY AND 
SERVICE SHOP 

BOOKLETS 
"Planning Your Service Business" by John 
T. Frye, and "Establishing the Industrial 
Electronics Laboratory" by Louis B. Garner. 

Jr., are booklets available to Heath - 
kit customers at no charge. These 
booklets. written by nationally recog- '.`-,/ nixed authorities, outline the various 
requirements and considerations for 
establishing your own service busi- 
ness or for setting up an industrial 
electronics laboratory. Full attention 
is given to various details that are 
frequently overlooked when protects 
of this nature are undertaken. Just 
write in to the Heath Company re- 
questing your free copy, or attach a 

memo to your next order. 

HEATH COMPANY Benton Harbor 15, Mich. 
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CHECK THESE 7eatuft d. 

Visual and aural sic nal tracing 

Two channel input 

High RF sensitivity 

Unique noise locater circuit 

Calibrated wattmeter 

Substitution test speaker 

Utility amplifier 

RF, audio probes ar d test leads included 

~`r`Nn..,a,s fw 
e+ 

An entirely new type of signal tracer incorporating a combina- 
tion of features not found in any other instrument. Designed ex- 
pressly for the radio and TV service man, particula-ly for the 
servicing of AM. FM, ant: TV circuits. Here in a five tube, trans- 
former operated instrument are all of the useful functions so 
necessary for speedy, acct rate isolation of service difh.:ulty. 

This new signal tracer features a special high gale. RF input 
channel, used in conjunctian with a newly -designed wide frequency 
range demodulator probe. High RF sensitivity per nits signal 
tracing at the receiver antenna input. A separate low grin channel 
and probe available for audio circuit exploration. Both input chan- 
nels are constantly monit red by an electron ray bean indicator, 
so that visual as well as aural signal indications may be observed. 
The instrument can also be used for comparative estimation of 
gain per stage. 

A decidedly unusual feature is a noise localizer circuit in con- 
junction with the audio probe. With this system, a DC potential 
is applied to a suspected circuit component and the action of the 

qicatfair 
DECADE RESISTANCE KIT 

MODIL DR -1 The Decade Resistance Kit provide. 
individual switch selection of re- 

S11950 ' istante values using twenty 1 

resistors providing a choice of 1 

SHIP. WT. to 99,999 ohms in 1 ohm steps. 
Ceramic wafer switches, silver - 

4 LBS. plated contacts, smooth. positive dc' 
tent action, baked enamel panel, an I handsomt 
polished birch cabinet. 

ecartfieet 

DECADE CONDENSER KIT 
The Heathkit Decade Cond :user Kit MODEL DC -1 
features silver mica, precision con- 
densers with a rated accuracy of ± 

$1650 1 %. Capacity values are arranged in 
three decades from 100 mm? to .111 
mf in steps of 100 mmf. Ceramic SHIP WT 
wafer switches with silver- plated con- 4 LBS. 
tacts and smooth detent action. Use- 
ful in laboratory work, for circuit development. 

s= eßaa4it RESISTANCE 
SUBSTITUTION BOX KIT 

The Heathkit Resisranc: Sub- 
stitution Box provides indi- 

idual switch selection of any 
one of 36 RTMA 1 watt 
10% standard value resistors, 
ranging from 15 ohm to 
10 meghoms. Many a aplica- 
tions in circuit development 
work, and also in rad o and 

TV service work. Ideal for experi- 
mentally determining resistance values 
and for quickly altering circuit oper- 
ating characteristics. Entire unit 
housed in attractive Bakelite ctbinet, 
featuring the new universal type 
Heathkit binding posts to simplify 
circuit connections. 

MODEL RS -1 

$5550 
SHIP. WT. 

2 IBS. 

HEATH COMPANY 
November, 1953 

voltage in the component can be seen 
as well as heard. Invaluable for ferreting out noisy or intermittent 
condensers, noisy resistors, controls, coils, IF and power transform- 
ers, etc. A built -in calibrated wattmeter circuit is very useful for a 

quick preliminary check of the total wattage consumption of the 
equipment under test. Separate panel terminals provide external 
use of the speaker or output transformer for substitution purposes. 
Saves valuable service time by eliminating the necessity for speaker 
removal on every service job. The terminals also permit the utili- 
zation of other shop equipment, such as your oscilloscope or 
VTVM. The T -3 Signal Tracer can be used as a high gain 
amplifier for checking tuners, record changers, microphones, phono 
crystals. etc. 

Don't overlook the interesting service possibilities provided 
through the use of this new instrument and let it work for you 
by saving time and money. The kit is supplied complete with all 
tubes, circuit components, demodulator probe, audio probe, and 
additional test leads. 

riea it 
CONDENSER CHECKER KIT 

MODEL C-3 

s19so 
SHIPPING WT. 

8 POUNDS 

Use the Heathkit C -3 Con- 
denser Checker to quickly 
and accurately measure 
those unknown condenser 

and resistor values. All readings are taken direct- 
ly from the calibrated panel scales without re- 
quiring any involved calculation. Capacity meas- 

urements in four ranges from .00001 mf to 1,000 mf. Checks paper, 
mica, ceramic, and electrolytic condensers. A power factor control is 
available for accurate indication of electrolytic condenser measurements. 
A leakage test switch with switch selection of five polarizing voltages, 
25 volts to 450 volts DC, will indicate condenser operating quality 
under actual load condition. The spring return leakage test switch 
automatically discharges the condenser under test and eliminates shock 
hazard to the operator. 

Resistance measurements can be made in the range from 100 ohms 
to 5 megohms. Here again all values are read directly on the calibrated 
scale. Increased circuit sensitivity coupled with an electron beam null 
indicator increases overall instrument usefulness. 

For safety of operation the circuit is entirely transformer operated 
and the instrument is housed in the attractive, newly -styled Heathkit 
cabinet, featuring rounded corners, and drawn aluminum panel. The 
outstanding low kit price for this surprisingly accurate instrument in- 
cludes necessary test leads. Good service shop operation requires the 
use of this specialized instrument, designed for the express purpose of 
determining unknown condenser values and operating characteristics. 
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Here is the latest Heathkit addition to the ham radio field, the 
AT -1 Transmitter Kit, incorporating many desirable design fea- 
tures at the lowest possible dollar -per -watts price. Panel mounted 
crystal socket, stand -by switch, key click filter, AC line filtering, 
good shielding, etc. VFO or crystal excitation - up to 35 watts 
input. Built -in power supply provides 425 volts at 11111 ma. 

This kit features pre -wound coils, single knob band switching, 52 
ohm coaxial output, plug in chassis provisions for VFO or modu- 
lator and rugged clean construction. Frequency range S0, 40, 20, 

NEW Yrec:Refaee 

ANTENNA COUPLER KIT 
New Heathkit Antenna Coupler, speci- 
ally designed for the Heathkit AT-1 
Transmitter. The Antenna Coupler can 
he used with any 52 ohm coaxial in- 
put - up to 75 watts power. Low 
pass filter with cut -off frequency of 
approximately 3G mc - L section 
tuning network -neon tuning indi- 
cator - rugged, compact construction - 
transmitter type variable condenser, and 
high Q coil are all outstanding features. 
The AC -I has both inductance and capa- 
city tuning for maximum operating versa- 
tility. Dimensions 8!8" wide x 4h," 
high x 4i13" deep. 

MODEL AC -1 

$14,50 SHIP. WT. 
3L85. 

Vfe taleie 
COMMUNICATIONS RECEIVER KIT 

CHECK THESE 

NEW 7M-ea/Led 

Single knob band switching 

Pre -wound coils 

Metered operation 

52 ohm coaxial output 

Crystal or VFO excitation 

Built -in power supply 

Rugged, clean construction 

15, 11, and 10 meters. Tube line -up 6AG7 oscillator -multiplier. 
6L6 amplifier -doubler, 51.14G rectifier. Physical dimensions S! 6" 
high x 13!8" wide x 7" deep. 

This amazingly low kit price includes all circuit components, 
tubes, cabinet, punched chassis, and detailed construction manual. 
The ideal kit for the novice just breaking into ham radio. It can 
be used later on as a stand -by rig or an all band exciter for higher 
powered transmitter, 

ANTENNA IMPEDANCE METER 

MODEL A R - 2 

$2550 
SHIP. WT. 

12 LBS. 

Here is the new receiver kit you have 
repeatedly asked for, the Heathkit 
Communications Receiver. The per- 
fect companion piece for the AT -1 

Transmitter kit. Many outstandingly desirable 
features have been incorporated in the design 
of the AR -2; such as, electrical bandspread 

for logging and tuning convenience - high gain miniature tubes - IF 
transformers for high sensitivity and good signal to noise ratio - 
separate RF gain control with optional automatic volume control or 
manual volume control, in addition to the conventional audio gain 
control. Noise limiter - stand -by switch - stable BFO oscillator circuit - headphone jack - transformer operation, etc., all contribute to a 
high performance standard. 

Frequency coverage is continuous from 535 kc to 35 mc in four 
ranges. For added convenience, various ham bands have been separately 
identified in respect to their relative placement on the slide rule tuning 
scale. A chassis mounted, 51/2" PM speaker is included with this kit. 
Tube line up 12BE6 mixer oscillator. 12BA6 IF amplifier, 12AV6 de- 
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output, 
5Y3GTrectifier, RECEIVER CABINET 
Proxylin impregnated, fabric covered, plywood cabinet with aluminum 
panel designed expressly for the AR -2 Receiver. Part 91 -10, shipping 
weight 5 lbs., $4.50. 

Use the Heathkit Antenna Impedance Meter for 
measuring antenna impedance for line matching pur- poses- adjustment of beam antennas -phone mon- 
itor, etc. It will determine antenna resistance at 
resonance, match transmission line for minimum 
SWR, determine receiver input impedance, and pro- 
vide a rough indication of SWR. Precision resistors, 
germanium diode, 100 micro- 

$ ampere Simpson meter. Dial 
calibrated from 0.500 ohms. 

50 
Shielded aluminum cabinet. 7" 
long x 21/2" wide x 314" deep. SHIP. WT. 3 LBS. 

MODEL AM -1 

IMPROVED ''eaes & t 
GRID DIP 

METER KIT 

$195OSHIP. 
Wr. c 4 L85. 

MODEL GD -1B 
The invaluable instrument 
for service men, hams, and 
experimenters. Useful in TV 
service work for alignment 
of traps. filters, IF stages, 

peaking compensation networks, etc. 
Locates spurious oscillation, provides 
a relative indication of power in 

transmitter stages, use it for neutralization. locating para- 
sities, correcting TVI, measuring C, L, and Q of compo- 
nents. and determining RF circuit resonant frequencies. 
With oscillator energized. useful for finding resonant fre- 
quency of tuned circuits. With the oscillator not energized, 
the instrument acts as an absorption wave meter. Variable 
meter sensitivity control, head phone jack, 500 microampere 
Simpson meter. Continuous frequency coverage from 2 mc. 
to 250 mc. Pre -wound coil kit and 
rack, new three rong coil mount- 
ing. 6AF4 high frequency triode. 

Two additional plug -in coils are 
available and provide continuous 
extension of low frequency cover- 
age down to 355 kc. Dial correla- 
tion curves included. Shipping 
weight 1 lb., kit 341, $3.00. 

HEATH COMPANY Benton Harbor 15, Mich. 
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'7ea,teeted CHECK THESE 

V First popular priced 0 Meter 

V Reads Q directly en calibroted scale 

V Oscillator supplies RF frequencies of 
150 kc to 18 mc 

V Calibrate capacito with ange of 
40 mmf to 450 mr,f with vernier of 

3 mmf 

V Measures Q of cot densers, RF resis- 
tance, and distributed capacity of 
coils 

Many applications in design and de- 
velopment work 

V Useful in TV service work for check- 
ing deflection yokes, coils, chokes, etc. 

MODEL 0M-1 

SHIPPING WT. 14 POUNDS 

Another outstanding example of successful Ilcathk t engineer- 
ing effort in producing a Q Meter Kit within the price range 
of TV service men, sc tools, laboratories, and experimenters. 
This Q Meter meets RE design requirements for rapid, accurate 
measurement of capacity, inductance, and Q at th_ operating 
frequency and all indications of value can be read directly on 
the meter calibrated scies. Oscalator section supplies RP fre- 

quencies of 150 kc to 1S mc. Calibrate capacitor with range 
of 40 mmf to 450 mmf, with vernier of ± 3 mmf. 

Particularly useful in TV service work for checking peaking 
coils, wave traps, chokes, deflection coils, width and linearity 
coils, etc. At this low kit price research laboratory facilities 
are within the range of service shops, schools, and experi- 
[llc'llte, s. 

''e u INTERMODULATION ANALYZER KIT 

MODEL IM -1 

$3950 - 
. ,r= R -1 -- SHIPPING WT. 

17 POUN )S 

The Ilc.uL>it IM-I i, .)n c.vcmely versati. ;t ct;t cot ,ho in,.tIiy designed 
for measuring the degree of inter -action between two signals in ..ny portion 
of an audio chain. It is primarily intended for making tests of audio amplifiers, 
but may be used in other applications. such as checking microphones. records, 
recording equipment, phonograph pick -ups, and loud- speakers. High and low 
test frequency source. mtermudulation unit, power supply, and AC vacuum 
tube volt meter all in one complete instrument. Per cent mtermudulation is 

directly read on the calibrated scales, 30Çí., IO'i , and 3% full scale. Both 4: I 

and 1:1 ratios of low to high frequency easily set up. With this instrument the 
performance level of present equipment. or newly developed equipment can 
he easily and accurately checked. At this low price, you can now cniny the 
benefits of intennuduLuion analysis for accurate audio interpretaton. 

/featlleit AUDIO GENERATOR KIT geco 4 et AUDIO OSCILLATOR KIT 
A Heathkit Audio Generator with frequen 
cy coverage from 20 cycles to 1 mc. Re- 

g sponse flat ± I db from 20 cycles to 400 r` 
kc, down 3 db at 600 kc, and down only 
S db at 1 mc. Calibrated, continuously vari- 
able, and step attenuator output controls 
provide convenient reference output level. 
Distortion is less than .4Çó from 100 cps 
through the audible range. The ideal con- 
trollable extended frequency sine wave 
source for audio circuit investigation and 

dcveh.pmeni. 

MODEL AG -8 

-1 

sJ 

$29 so 
SHIP. WT. 11 LBS. 

s eatl ie 
AUDIO FREQUENCY METER KIT 

The Ileatlhkit Audio Frequency 
Meter provides a simple and con- 
venient means of checking un- 
known audio frequencies from 10 
cycles to 100 kc at any voltage 
level between 3 and 300 volt: rms 
with any non -critical wave saape. 
Instrument operation is en:irely 

MODEL AF -1 electronic. Just set the range switch, 

3 0 feed to unknown frequency into tfe in- 
strument, and read the frequency di- 
rectly on the calibrated scale of the :imp- 

SHIP. WT. 12 LBS. son 11,2" meter. 

I X EAT 
November. 1953 

Sine or square wave O ,rage f rum 20 to 
20.(100 cycles in three ranges at a control- 
lable output level up to 10 volts. Low dis- 
tortion, 1 $b precision resistors in multi- 
plier circuits, high level output across en- 
tire frequency range, etc., readily qualify 
this instrument for audio experimentation 
and development work. Special circuit de- 
sign consideration features thermistor op- 
eration for good control of linearity. 

MODEL AO -1 

$2455) 
SHIP. WT. 11 LBS. 

geatl e t 
SQUARE WAVE GENERATOR KIT 

MODEL 5Q -1 

s295ó 
SHIP. WT. 12 LBS. 

The Heathkit Square Wave Generator pro- 
vides an excellent square wave frequency 
source with completely variable coverage from 
10 cycles to 100 kc. This generator features 
low output impedance of 600 ohms and the 
output voltage is continuously variable be- 
tween 0 and 20 volts, thereby providing the 
necessary degree of operating flexibility. An 
invaluable instrument for those specialized 
circuit investigations requiring a good, stable, 
variable square wave source. 
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WILLIAMSON TYPE 

AMPLIFIER 
KIT 

MODEL W -2 
Particularly designed for 
custom installations, fea- 
turing 

950 
Luring separate cable 
connected units for sim- 
plicity of installation. 
Sheet metal work finished 
in attractive gray horn- 
mortone for smart ap- 

pearance. All control 
shafts of the adjust- 
able length break -off 
type. 

\\'hen selecting an amplifier for the heart of your high fidelity audio 
system, investigate the outstanding advantages offered by the Heathkit 
Williamson Type Amplifier. Meets every high fidelity audio requirement 
and makes listening to recorded music a thrilling new experience. 

This outstanding amplifier is offered with optional output transformer 

NEW s'eaticteít 20 WATT 

High Fidelity AMPLIFIER KIT 
A new 20 watt high fidelity amplifier, dc- 
signed especially for custom audio instal- 
lations demanding clean reproduction, ade- 
quate power, and flexibility to meet indi- 
vidual requirements. Separate treble and 
bass tone controls provide up to 15 db 
boost or cut. Four switch selected inputs, 
each with the necessary compensation for 
the service desired. Output transformer 
impedances of 4, 8, and 16 ohms. 

Preamplifier, tone control, and phase 
splitter circuits utilize 9 pin twin triode 
miniature tubes for low hum and noise 

SHIP. WT 18 LBS. 
level. Two 6L6 push pull power output 
tubes provide full 20 watts power. Fre- 

quency response + 1 db, 20. 20,000 cycles. Total harmonic distor- 
tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre- 
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage 
amplifier and phase splitter, two 6L6 push pull pentode power out- 
put, 5U4G rectifier. Truly outstanding amplifier performance cou- 
pled with low cost. 

MODEL A -9A 

NEW }Te 
B R OBAADNCDA S T 

R E C E I V E R K I T 

PRICES OF COMBINATIONS 

W -2 Amplifier Kit including 
main amplifier, power supply, 
and WA - Pl Preamplifier Kit. 
Shipping Weight 37 lbs. Ship- 
ped Express only. 

W - 2M Amplifier Kit includes 
main amplifier and power 
supply. Shipping Weight 29 
lbs. Shipped Express only. 

WA - Pl Preamplifier Kit only. 
Shipping Weight 6 lbs. Ship- 
ped Express or Parcel Post. 

a69sa 

54915 

'191.5 

operation, providing either the conventional triode output circuit or the 
new extended power circuity in which the screen supply voltage is ob- 
tained from separate transformer primary taps. Frequency response with- 
in -.- 1 db from 10 cycles to 100 kc. Tube complement -6SN7 
cascade amplifier and phase splitter, 6SN7 push pull driver, two 5881 
push pull power amplifiers, one 5V4G cathode type rectifier. 

Matching preamplifier available providing three switch selected inputs. 
correct compensation, and individual bass and treble tone controls. Uses 
12AY7 (or 12AX7) preamplifier - 12AU7 tone control amplifier. 

Particularly designed for the novice kit builder and requires no special- 
ized knowledge or equipment for successful assembly and operation. 

s 
watts power output, 12J5 amplifier, 12SL7 

SHIP. WT, 10 L85. second amplifier and phase splitter, two 12A6 
beam power output, one 5Y5 GT rectifier. 

A -7C incorporates preamplifier stage with special compensated network 
to provide necessary gain for operation with variable reluctance or low 
output level phono cartridge. Circuit is properly compensated for micro- 

:phone operation. 517.50. 

.WCarhke ECONOMY 6 WATT 

MODEL A -7B 

AMPLIFIER KIT 
The new Heathkit Model A -TB Amplifier 
offers many unusually fine features not nor- . mally expected in this low price range. Either 
of the two input circuits may be individually 
switch selected for phono or tuner operation. 
Separate bass and treble tone controls. Out- 
put impedances of 4, 8. and 15 ohms. Push 
pull beam power output stage for balanced 

0 reproduction. Excellent voltage gain character- 
isucs, good frequency response, and full 6 

Another new Heathkit for the student, 
beginner, or hobbyist. If you have ever 
had the urge to build your own radio 
receiver, this kit warrants your attention. 

New high gain miniature tubes and 
IF transformers provide excellent sensi- 
tivity and good signal to noise ratio. A 
built -in ferrite core rod type antenna has 
been provided. A chassis mounted 51/2" 
PM speaker provides excellent tone and 
volume. Convenient phono input. Can 
be operated either as a receiver or tuner. 
Simplified construction manual outlines 
circuit theory. Ideal for students. Tube 
line -up: 12BE6 mixer oscillator, 12BA6 
IF amplifier, 12AV6 detector -AVC -first 
audio, 12A6 beam power output, 5Y3GT rectifier. 

CABINET - Proxylin impregnated fabric covered plywood cabinet. Ship- 
ping weight 5 lbs. Part number 91 -9, $4.50. 

MODEL BR -2 

á1750 SHIP, Wt. 
11 LBS. 

A 

eceteueee 

FM TUNER KIT , 

The Heathkit FM -2 Tuner 
was specifically designed for 
simplified kit construction. IIIPP 
Can be operated through 
the "phono" portion of 
your radio or with a sepa- 
rate amplifier. The kit fea- 
tures a pre -assembled and adjusted 
tuning unit, three double tuned -IF 
transformers, and a discriminator 
transformer in an 8 tube AC oper- 
ated circuit. Frequency coverage 88 
to 108 mc. Experience the thrill of 
building your own FM tuner and at the 
the advantages of true FM reception. 

MODEL FM -2 

$22? 
SHIP. WT. 9 LBS. 

same time enjoy all of 

.72ee CATALOG 
Write for free catalog containing latest price information, 
schematics, specifications, and descriptions of all Heathkits. 

HEATH COMPANY Benton Harbor 15, Mich. 
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CHECK THESE 

N E W '7CGU Cd 

Plays all record sises, all speeds 

Newly developed ceramic cartridge 

Automatic shut-off for bosh changer and 

amplifier 

Acoustically correct cabinet enclosure 

Modern attractive styling 

Two 6" PM matched speakers 

Compensated volume control 

Easy to ossemble 

SHIPPING WT. 30 LBS. 

An entirely new introduction to quality record reproducion, a simple 
to operate, compact, table top model with none of the specialized 
custom installation problems usually associated with high fidelity 
systems. Two matched, synchronized speakers mounted in an acousti- 
cally correct enclosure reproduce all of the music osi the record. 
Musical reproduction with the unique sensation of being surrounded 
by a halo of glorious sound. This spectacular characteristic is possible 
only because of the diffused non -directional properties o the matched 
dual speakers. The Heathkit Dual makes listening to fine recorded 
music a thrilling new experience through naturally clear, life -like 
reproduction of sound at all levels throughout the tona system. The 
performance level is vastly superior to that of the ordinary phonograph 
or console selling for mar y, many times the price of the Dual. 

Record Changer plays all sizes -all speeds -automatic shut -off for 
changer and amplifier afts the lair record is played. A wide tonal 

range ceramic cartridge features an ingenious turn -under twin sap- 
phire stylus for LP or 78 records without turnin$ the cartridge. 

Simplified, easy to assemble, four tube amplifier features compen- 
sated volume control and separate tone control. Proxylin Impreg- 
nated fabric covered cabinet supplied completely assembled. You 
build only the amplifier from step -Ey -step construction. No special- 
ized tools or knowledge required, as full recognition has been given 
to the fact that many purchasers of this kit enjoy good musical re- 
production on a purely non -technical basis, and the construction 
manual has been simplified to the point where even the complete 
novice can successfully construct the Heathkit Dual. The price of the 
Heathkit Dual includes cabinet, - Record Charger, two 6" PM 
speakers, tubes, and all circuit components required for amplifier 
construction. 

HEATH COMPANY Bent 5 
K 

f 
IEAtnN 

u.S. 

It MAIL 
IN 

t n 

Mt"" -O It'' 
TooAY(ON`PAN`l 

s 
BARBOR 

BEN MICIIGAN 

OR PHONE 

BENTON 
5 1 HARBOR J - 

IS 

1/ J 

SHIP VIA 
Parcel Post 

Express 

Freight 

LI Best Way 

7LClL 

/ PLEASE PRINT 

QUANTITY MODEL NO. DESCRIPTION WEIGHT PRICE 

RI: MARKS 
TOTAL 
WEIGHT AND 
AMOUNT... 

Enclosed find ( ) check ( money order for 
Please ship C.O.D. ( ) pes'age enclosed for_pounds. 

On Express orders do not include traxsportot ion charges -'hey will be 

collected by the express agency at time of delivery. 
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' .-- 82495 
VALUE 

for only $5.00 
and 30 Sylvania 

Premium Tokens . . 

Servicemen! Here's Your Sylvania 

Tiff CH 
(TUBE AND TOOL) 

E ST 
Mosz'Wuaó /eS'eruiceAidYouYeEuerSenn! 

LOOK WHAT IT HOLDS! 

Tubes, Tools, Test Equip- 
ment and all the small parts 
needed on any home radio 
or TV service job. 
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+ 

OO , A/ .p, 

SYLVAN 

Talk about a useful servicing aid ... this 

Sylvania T -N -T (Tube and Tool) Chest 
is really it! Carries more tubes, tools and 
parts than any chest on the market! 

LOOK AT THESE FEATURES: 

Bass and fir plywood case 

Waterproof Du Pont Fabrikoid cover 

Holds 187 receiving tubes 

Lightweight folding aluminum tool and 
parts tray 

Unbreakable plastic handle 

Brass -plated hardware 

Room for mirror and ohmmeter 

It's a complete, portable service shop! 

ACT NOW... Offer Limited! 

This chest is now yours for only $5.00 
and 30 Sylvania Premium Tokens. Offer 
good only between August 1st and No- 
vember 15th. See your Sylvania Distrib- 

Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. utor who has these kits now. 

LIGHTING RADIO ELECTRONICS TELEVISION 
In Canada. Sylvania Electric (Canada) Ltd. 

University Tower Building, St. Catherine St., Montreal, P. Q. 

Remember, you get 1 Sylvania Pre- 
mium Token with every 25 receiving 
tubes or with every picture tube you buy. 
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THE proposed color TV signal speci- 
fications of the NTSC have been 
given a fairly wide printing and 

distribution by the technical press. 
However, the full significance of most 
of these coldly stated facts will be lost 
on the average reader who has not 
closely followed the growth of this 
new aspect of the television art. This 
article proposes to explain the "why" 
of these unique specifications and sub- 
sequently show how a typical receiver 
recovers the color information from 
this signal. 

Basic Signal Philosophy 

The NTSC started its investigation 
into the formulation of a color signal 
with the stated goal that it would pro- 
duce the best color signal possible 
within the structure of the present 
6 mc. channel and that the signal 
would be compatible. Starting with 
this premise the signal is deduced as 
fol lows. 

Let us suppose that we had a three - 
color camera putting out green, red. 
and blue wide -band ((t -4 mc.) video 
signals. Obviously if we could code a 
transmitter with this 12 mc. of data 
and then decode it wits a proper re- 
ceiver these three color signals could 
be used to produce a colored display 
on a tri -color tube. If we would ex- 
amine the green, red, and blue camera 
outputs we would conclude that there 
must be contained within the struc- 
tute of these three signals sufficient 
information so that a signal equiva- 
lent to a bláck and white camera out- 
put might be produced from them. Let 
us call this monochrome signal E,, 
and the three aforementioned color 
signals Eo, En, and E. These four 
values are related as follows: 
Er = 0.59ER + 0.30ER -1- 0.11E,r... (1) 

November, 1953 

An Emerson experi- 
mental color TV re. 
ceiver. Note the remov- 
able top on cabinet to 
facilitate adjustments. 

By WILLIAM R. FEINGOLD 
Emerson Radio & Phonograph 

Corpc ration 

Part 2. Explanation of the NTSC color signal 

and the operation of a color TV receiver. 

The reason a simple mixture of all 
three signals in equal proportions is 
not used to give white (or gray) is 
contained in the unique response of 
the eye to color intensity. If the eye 
were to observe three saturated pri- 
mary colors of equal intensity as 
measured with a wide -band photome- 
ter, the brightness of the colors would 
not appear to be the same. The green 
color would appear to be twice as 
bright as the red and about six times 
as bright as the blue. In monochrome 
these colors would appear as three 
different gray tones in exactly the 
same manner as panchromatic film 
would render them. 

Instead of transmitting the color 
information as E.., En, and En, we can 
transmit the monochrome component 
E, (hereafter called "luminance ") 
and twee new values called the color 
difference components, (E -Er), (ER- 
E,), and (ER-Er). In a receiver we 
would recover E, and each of the 
three color -difference voltages. We 
would then add E, to each of these 
color- difference voltages and thereby 
recover En, En, and En. Note that the 

Fig. 1. Color difference phase spectrum. 

ErMeRA-E 

Er,-E, 

Es Ev 
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/ 
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EYELLOM-EY 

"*. 124,2' 

EcwM-Er 

Ea-Cy 

color -difference voltages contain only 
information pertinent to the color 
character of the signal. 

An examination of these four pieces 
of information leads us to the conclu- 
sion that one item is superfluous. We 
find that it is not necessary to trans- 
mit (E -E,) since E. is contained in 
E, by equation (1). By a simple add- 
ing circuit it is possible to recover E. 
from the remaining three items. 

We have now reduced our color data 
to E,, which is the luminance compo- 
nent and treated in the conventional 
manner, and two color -difference sig- 
nals (En -E,) and (En -E,). 

In order that a single color subcar- 
rier might be used to convey both of 
these color- difference values simul- 
taneously we have to set up a phase 
spectrum as shown in Fig. 1. This 
figure indicates that the phase of the 
color subcarrier voltage relative to a 
reference position depends on the col- 
or information being transmitted. In 
other words, if we are transmitting 
only (En -E,) the subcarrier will take 
on a phase position 90° or a quarter 
of a cycle behind the reference posi- 
tion. If we transmit only (En -E,) 
then the phase position will be 180' 
or a half cycle behind the reference 
position. If it is necessary to transmit 
some of both (En -Er) and (En -E,), a 
condition brought about by a comple- 
mentary color like yellow, magenta, 
or cyan (blue -green), the phase posi- 
tion will be some other angulation, as 
indicated on the diagram. Note that 
the phase of the subcarrier is not re- 
stricted to just the six shown on Fig. 
1. Every hue has a unique correspond- 
ing phase position. 

The complete color signal has now 
been reduced to a wide -band 4 mc. 
luminance component that is the same 
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úSIDEBAND 
INFORMATION ié 

W i 

1 

u 

I 

o o g: 
LL 

S 
rcá 

1:P. áff 
"ló 

zi 

d 1 .3MC-° 
o 

.11 n1,dw 
1 

; 

I 

/á N 
I 

2 3 0 1 5 6MG 
3.58MC.-.0 I 

0.2 MC.-RI 0.5M61 
Fig. 2. Color signal characteristics. 
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Fig. 3. The phase relationship of the 
wide -band I and narrow -band Q signals. 

Fig. 4. Detecting I and Q signal volt- 
ages from the composite color signal. 

as the present monochrome signal, 
and a subcarrier whose phase identi- 
fies the color and whose amplitude 
indicates its saturation. A large am- 
plitude means a deep red, for instance, 

and a small signal, only a light pink. 
Fig. 2 indicates the subcarrier se- 
lected by the NTSC. The reason for 
this special frequency will be dealt 
with later. For the moment let us dis- 
cuss the bandwidth requirements of 
the color signal and the limitation im- 
posed on us by the 6 mc. channel 
specification. 

For years we have been conditioned 
to think of a video signal in terms of 
a wide band of information running 
the gamut from 60 cycles to 4 mc. 
This concept is still valid for our lu- 
minance signal and it therefore car- 
ries all the necessary fine detail. A 
study of the color data amplitude var- 
iation, however, brings out the re- 
markable fact that the eye is com- 
pletely insensitive to color in this fine 
detail area. Comprehensive tests have 
shown that if this color bandwidth is 
slowly reduced from 4 mc., the eye 
only begins to see a perceptible loss 
in color quality at about 1 mc. and 
that a tolerable color picture is still 
present when the color bandwidth is 
reduced to 0.1 mc. Taking advantage 
of this phenomenon of the eye the 
NTSC has decided that certain color 
components shall have a bandwidth of 
1.3 mc. and that others shall have a 
bandwidth of 0.4 mc. Examining Fig. 
2 we see that this narrow -band infor- 
mation fits in at the top of the band 
as double sideband data while the 
wide -band information is transmitted 
with the bulk of its upper sideband 
missing. 

It would have been very simple had 
the narrow -band data turned out to 
be (E,1 -E,) and the wide -band data 
(E -E,), but this was not to be. Tests 
showed that the wide -band color 
should fall on the orange -cyan axis. 
In Fig. 3 this signal is called "I" and 
the narrow -band signal in quadrature 
with it is called "Q ". 

The Color Signal 
Simply stated, the color signal is 

put together as follows. See Fig. 5. 
The three camera signals E,1, E,,, 

and E,, are fed to two simple com- 
puter -type networks which we call 
matrices. The output of one is E, 
produced in accordance with equation 
(1). In a similar manner the other 

Fig. S. Simplified block diagram of the video section of a color TV transmitter. 
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matrix produces (EN -E,) and (E,1 -E,). 
A third matrix changes these two 
components to a new pair, I and Q, 
for the sole purpose of allowing the 
band -limiting operation discuss e d 
before. The modulator outputs X and 
Y are combined. along with E,, to 
form a composite video output. Note 
that the signals X and Y are each in 
phase with its respective injected 
subcarrier at all times. The phase 
of Z however is another matter. Its 
phase is dependent on the relative 
amplitude of X and Y and reflects the 
color of the original subject matter in 
accordance with Fig. 1. 

Fig. 6 indicates the various signals 
that would be produced if the orig- 
inal subject matter were three verti- 
cal bars of saturated colors green, 
red, and blue. Fig. 6A is simply E, 
and represents equation (1). Fig. 6B 
is the combined output of the two 
modulators with the phase varying 
from bar to bar. Fig. 6C is the com- 
posite video output and is the arith- 
metic sum of (A) and (B). Note that 
we have introduced a new parameter 
called the "Reference Burst." In or- 
der that the phase of the 3.58 mc. in- 
formation contained in each bar has 
a proper reference, eight cycles of the 
subcarrier are transmitted along with 
the signal. This burst of subcarrier 
is placed just behind the horizontal 
sync pulse and has a reference phase 
as shown in Fig. 1. 

Although we have described the 
manner in which the color signal is 
put together we have apparently over- 
looked the problem of using a part of 
the assigned channel for a dual pur- 
pose. It is all well and good to glibly 
discuss a 4 mc. luminance channel and 
a 1.7 mc. (1.3 mc. lower + 0.4 mc. up- 
per sideband) color channel all in one 
4.2 mc. assigned spectrum. There must 
be more than meets the eye in the 
fact that the area from 2.28 mc. above 
the monochrome video carrier to the 
top of the band is being used for both 
luminance and color. Will not color 
data penetrate the luminance channel 
in some manner and destroy the com- 
patible nature of the signal? The an- 
swer to this question would have been 
an emphatic Yes! had the NTSC not 
resorted to the ingenious phenomenon 
of "Frequency Interleaving." 

If we take a standard monochrome 
receiver, operating normally, and in- 
ject into its video a sine -wave signal 
we would expect to see a distinct in- 
terference pattern. However, if we 
carefully vary the frequency of this 
injected signal we would observe posi- 
tive frequencies of powerful interfer- 
ence and other frequencies of zero 
interference. These two conditions 
correspond to the even and odd mul- 
tiples of half the line frequency. This 
technique of setting an extraneous 
signal to an odd harmonic of half the 
line frequency to produce zero visi- 
bility is called "Frequency Interleav- 
ing." Not only does this mean that 
t he color subcarrier will theoretically 
he invisible, but all its upper and lower 
sidebands will be invisible too since 
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they also are odd harmonics of half 
the 'Me frequency. In actual practice, 
however, due to the inherent nonlin- 
earit.ies of the system, a slight dot 
pattern may be visible on some wide - 
band receivers at close viewing dis- 
tances. At normal viewing this pat- 
tern is not visible. 

A second and similar consideration 
is a possible visible beat produced be- 
tween the color subcarrier and the 
sound carrier. This interference too 
can be made invisible by making this 
frequency difference an odd multiple 
of half the horizontal line frequency. 

Applying these principles to obtain 
exact numbers, the NTSC is using a 
colo° subcarrier of 455 t :mes half the 
line frequency and a sound carrier of 
572 times half the line frequency. 
Since the sound carrier must be 4.5 
mc. the obvious result is a slight 
change of horizontal scan. The exact 
numbers are: 

Color subcarrier = 4.50 X 
572 

3.579545 mc. 
Horizontal Frequency (H) = 3,579,- 

545 X 955 = 15,734.2 cps. 

Field Frequency = H ;< 525 = 
59.94 

cps. 

The Color Receiver 

Fortified with a knowledge of the 
make -up of the color signal we are 
now in a position to examine the 
manner in which a color receiver re- 
constructs the green, red, and blue 
video signals, EN, ER, and EN. See 
Fig. 8. 

The tuner, i.f., and sound system are 
substantially the same as in present 
black and white sets except for two 
necessary differences. The tuner and 
i.f. must have a slightly wider band- 
width. They must extend to 4.0 mc. 
Note also that a sound detector has 
been added to the usual video detec- 
tor. It is customary to extract the 4.5 
mc. required for intercarrier sound 
from the output of the video detector. 
However, in this receiver the sound 
attenuation would be excessive at this 
point, hence the need for a separate 
sound detector tapped in.o the i.f. strip 
befcre the deep sound traps. 

Tie video detector output is identi- 
cal to that in Fig. 6C and is first fed 
to the luminance amplifier. This video 
circuit is the same as any good mono- 
chrome stage except that it has reject 
traps set to 3.58 mc. Its output is Er, 
the same as Fig. 6A. 

Tie video detector output is also 
passed through the bardpass ampli- 
fier. This stage removes Er from the 
signal by having a restricted passband 
from 2.3 to 4.0 mc. This output is 
identical to Fig. 6B, and is passed on 
to the I and Q demodulators. 

These synchronous demodulators are 
somewhat new to the television art. 
Each tube has a 3.58 mc. color sync 
voltage of known and fixed phase ap- 
plied to it along with the color infor- 
mation from the bandpass amplifier. 

The output at the plate of the demod- 
ulator is a voltage that reflects the 
amplitude of the color voltage and the 
relative phase with respect to the color 
sync voltage. Fig. 4 shows a phase 
diagram with an instantaneous phase 
relation a between a color voltage "A" 
from the bandpass amplifier and the 
color sync fed to demodulator I. The 
instantaneous output from the I de- 
modulator would be a voltage "C." 
Since the color sync injected into the 
Q demodulator lags I by 90° its volt- 
age output would be "B." These volt- 
ages "C1 and "B" are the instantane- 
ous va:.ues of I and Q that we are 
desirous of recovering. 

Having obtained E,, I, and Q. it is 
necessary to resort to a computing 
matrix network to obtain our desired 
voltages E0, ER, and ER. However be- 
fore this is done it is essential that E,, 
I, and Q be in proper time step. An 
examination of these three voltages 
shows that voltage Er gets to the 
matrix before voltage I and that / 
arrives there before voltage Q. We 
must therefore use a delay line to 
slow up these :ast voltages. Conse- 
quently, / is delayed by 0.5 microsec- 
ond (approximately), and E,- by 1.2 
microseconds. These values are typical 
and wi:l vary from one design to an- 
other. Regardless of the actual value 
requirel, however, it is necessary that 
the three voltages arrive in time step 
at the matrix within 0.05 microsec- 
ond if picture quality is not to be 
impair( d. 

The delay lines which have been 
used for this purpose have been either 
the lumped constant type, as shown 
in Fig. 7, consisting of a number of 
inductors and condensers, or the dis- 
distributed- constant type which is a 
continuously wound helix fashioned to 
form a cable. In either case the 
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Fig. 6. Video signal for hree verti- 
cal colored bars. See text for details. 
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Fig. 7. Lumped constant delay line. 

mechanism of operation is the same. 
A voltage injected at one end is 
caused to suffer a phase shift as 

(Continued on page 227) 

Fig. 8. Block diagram of a typical color television receiver using 1 -Q signals. 
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November. 1953 101 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


IMPS will operate 

faithfully at 100 C. 

(the boiling Point 

of waterll 

All over the country service -engineers are praising 

the newest and finest molded tubular capacitor - 
the Pyramid IMP! Order your supply from your local 

distributor -and for free catalog, write Dept. 59. 

PYRAMID ELECTRIC COMPANY 
1445 HUDSON BOULEVARD NORTH BERGEN, NEW JERSEY 
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A "SMALL-PACKAGE" 

MO DULATOR 

By El) BRA'JNER, W2URF 

SMALL- PACKAGE" modulator 
has been in use at W2URF for over 
a year, modulating a 30 -watt rig, 

and its performance has been praised 
by many amateurs who have heard it. 
Its simplicity makes it ideal for the 
beginner while its exit a features and 
clean operation are suitable for the 
old timer. The compactness and rug- 
gedness of the unit make it a "natu- 
ral" for CD and mobile work. 

Features 

A carbon mike inp It is used for 
mobile work but as no microphone 
battery is needed the modulator can 
be used in a fixed location with a con - 
ventional power supply of 250 to 300 
volts at 150 ma. d.c. and 6.3 volts a.c. 

A multi- impedance modulation 
transformer is used with a rotary 
switch connected so one can instantly 
switch from one output impedance to 
arother. This is useful where the 
modulator will be used with different 
rigs or under emergency conditions 
where the plate voltage -to -plate cur- 
rent ratio of the modulated stage may 
vary because of makeshift power 
supplies and antennas. It is also use- 
ful where the rig is used on different 
bands with different loadings. 

While a power output of 12 to 15 
watts may seem very small, it is suf- 
ficient for satisfactory modulation of 
a radio- frequency amplifier of 30 to 
40 watts input, such as the popular 
807 -type amplifier. The modulator has 
been used with a surplus "Command" 
transmitter running 30 watts on 75 
meters. 

The small size and rugged construc- 
tion make the modulator useful in 
mobile and emergency work. Tie 
points, lugs, and lock washers have 
been used to make the construction 
as rugged as possible. Shield -base 
tube sockets and spring -type shields 
are also used to hold the tubes firmly 
in place. 

Another important consideration is 
the ease of construction and low cost 
of the unit. The modulator can be 
built in three evening:; and the total 
cost of parts should be under $20.00 
at radio supply- hous.? prices. The 
tubes and some of th? other compo- 
nents may be purchased as surplus 
for considerably less than standard 
pi ices. There is nothing critical about 
the parts values and "junk -box" or 
surplus components similar to those 
specified may be used. The modulator 
is simple to construct and even the 
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Ar over -all view of the small -package modulator showing straightforward parts layout. 

A versatile, inexpensive low -power modulator for various 

amateur uses from standby gear to mobile and CD equipment. 

beginner will have little trouble in 
building one. 

Circuit 
The circuit uses three miniature 

tubes and consists of a microphone 
amplifier which is transformer- coupled 
to a pair of modulator tubes operating 
under class AR conditions. The mi- 
crophone amplifier uses a 6C4 triode 
and the modulator tubes are 6AQ5 
pentcdes. 

A single- button carbon microphone 

is fed through a transformer to the 
6C4 amplifier. Microphone current is 
obtained from the 6C4 cathode, elimi- 
nating the need for a microphone bat- 
tery when an a.c. heater supply is 
used. A .002 ¡dd. condenser (CO is 
connected across the microphone to 
prevent r.f. feedback. This was in- 
stalled after the photographs were 
taken and therefore does not show in 
the picture. 

The modulation transformer has a 
(Continued on page 186) 

Schematic of the small -package modulator. The microphone current is supplied by 
6C4 cathode circuit. eliminating microphone battery. S selects outpu impedance. 

Tt 

V2 
TO 

MODuLArED 
AMPLiiIER 

R,-- 500.000 ohm pot. 
R,--4700 ohm, l v. re,. 
12,- -240 ohm. 2 r 

s. C,- -.002 old., 600 r. cond. 
C --s pfd.. 30 r. elec. cond. 
C,. C5-8 pfd.. 450 r. elec. rond. 
C, --10 µfd.. 25 r. elec. tond. 
J,-- Open -circuit phone lack 
I'L -6 -8 ,. dial light. bav"net ba,r (s4') 

i-H.v. 

TO 
H.v. FINAL AMP 

2r0-300v. HV.SUPPU' 

SI -S. A. 5 -pm. rotary ,e. 
T,- Microphone -to -grid trans. (Stanco, 

A -47061 T.- Single plate to push -pull grid trans. 
(Stancor A -S3C) 

T - Multi- impedance modulation tran,., 15-25 
. rating (Stanco. A -38451 

Y, 6C4 tube 
V V, -6AQ5 tube 
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Fig. 1. Six examples 
of "snivels" on a 
picture tube screen. 
See text for details. 

MEET THE 

(01' 
By 

M. B. KNIGHT 
Tube Department. Radio Corporation of America 

Another often- encountered TV fault which is easy to cure 

if you know the cause and method of locating the trouble. 

SOME unusual picture disturbances 
which appear on television screens, 
such as those shown in Fig. 1, are 

attributable to "snivets." If you have 
never heard the word "snivets" before, 
don't be alarmed; you are not alone. 
The name is not a familiar one, al- 
though snivets have been quite well 
known in the tube industry for years. 
Because they often cause noise in 
radio receivers and picture disturb- 
ance in television receivers, we felt 
that an introduction to snivets might 
be of some value. 

The word "snivets" is not dignified 
by any Latin or Greek roots, but was 
coined to describe an effect. It sup- 
posedly simulates the sound heard in 
radio loudspeakers as a result of 
snivets. The term is used rather loose- 
ly to describe both a discontinuity in 
plate- current of beam power tubes 
and its effects. The snivet appears 
near the "knee" of the curve of plate 
current versus plate voltage, particu- 
larly at high plate currents. Most 
beam power tubes show snivets at 
very high plate- current values. Fig. 2 
shows the plate curves of a 6BQ6GT 
(selected) photographed from a curve 
tracer; this figure illustrates a snivet 
at the knee of the top curve. 

Cause of Snivets 

In a beam power tube, secondary 
electrons emitted from the plate are 
prevented from reaching the screen 
by the suppressor action of a low -po- 
tential region between the screen and 
plate produced by a suppressor ele- 
ment (beam- confining electrode) in 
conjunction with space- charge effects. 
The low potential in this region, and 
the resultant suppression of secondary 
electrons, is partly dependent upon 
the amount of plate current flowing. 
At low current values, beam power 
tubes are usually slightly under -sup- 
pressed and the plate- current curve 

has a dip characteristic of tetrodes. 
The plate- current curve of Fig. 2 
shows this tetrode characteristic to a 
slight extent, as do some of the curves 
in Fig. 3. At somewhat higher cur- 
rent values, which are the normal 
peak currents for which the tube is 
designed, the proper suppression char- 
acteristic is obtained. At still higher 
current values, the tube becomes over - 
suppressed and tends to develop 
snivets. 

In the top curve of Fig. 2, the con- 
tinuous curve corresponds to increas- 
ing plate current as the plate voltage 
is increased. As the plate voltage is 
decreased, however, the curve departs 
from the original in the region of the 
"knee" and maintains the high cur- 
rent. At some lower plate voltage, 
the plate current suddenly drops and 
returns to the curve traced when the 
plate current was increasing. The sud- 
den drop is the discontinuity -the 
snivet. It is evident that the screen 
current displays a similar discontinu- 
ity because the total plate- and -screen 
current remains virtually constant. 

This discontinuity in the current 
curves has been explained in detail by 
Salzberg and Haeffr, who, with due 
scientific propriety, refer to it as a 
"hysteresis phenomenon." Their anal- 
ysis shows that the space charge be- 
tween plate and screen is at cathode 
potential during the steep rise of plate 
current with increasing plate voltage. 
This space -charge condition is called 
a "virtual cathode." At the knee of the 
plate current curve, however, the space - 
charge potential increases to some 
value above cathode potential and 
plate current is virtually independent 
of plate voltage. As the plate voltage 
is decreased, the virtual cathode is 
not re- formed until the plate voltage 
is lower than the value at which the 
virtual cathode disappeared during 
the increasing- current cycle. Accord- 
ing to this analysis, beam power tubes 
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would have colossal snivets except 

that practical tubes necessarily depart 
from the theoretical parallel -plane 
structure. 

Snivets present a dilemma to tube 
engineers. The sharp lc lee of the 
plate- current curve, which is desirable 
in beam power tubes for high power 
output and efficiency, is produced by 
the same design factors which cause 
snivels. Devices which reduce field 
uniformity in the space charge region, 
such as a conventional suppressor 

grid, prevent snivets but produce a 
rounded knee. The designer, there- 

fore, aims for a sharp knee without 
snivels at the peak current values for 

which the tube is designed, allowing 
snivels to appear at higher currents. 
The published curves for the RCA 
type 3L6 beam power an plifier indi- 
cate snivets at high current values, as 

shown in Fig. 3, but the knee of the 
curves is sharp at normal operating 
currents. 

Effect of Snivets 

The direct effect of snivets upon an 
audio or deflection circuit seldom can 
be detected. The indirect effects, how- 
ever, are occasionally troublesome. 
These indirect effects of snivets result 
from r.f. radiation associated with the 
very rapid change of plate and screen 
currents. 

Radio receivers using beam power 
tubes in audio output stages occa- 
siona,ly have snivet trouble. When 
heard, snivets appear as a rasping 
noise in the output. The snivet is 
heard only when the tube is delivering 
maximum output becausa the plate 
voltage and current reach the "knee" 
only at maximum output. The noise 
is produced by radiation resulting 

from the snivet being picked up by 
the receiver antenna and delivered to 
the loudspeaker as if it were a normal 
signal. The r.f. radiation is an essen- 
tial link in the chain producing the 
noise; the noise is not heard if phono- 
graph records are played through the 
same amplifier. 

In':elevision receivers, snivet trouble 
sometimes originates in he horizon- 
tal- output tube. The r.f. radiation is 
picked up in the tuner of i.f. circuits 
and amplified in the normal manner, 
causing a picture disturbance. Fig. 1 

shows some of the forms. snivel dis- 
turbance can take in severe cases. 

These photographs were made by 
bringing a piece of 300 -ohm line con- 
nected to the antenna terminals of the 
tuner close to the horizontal- output 
tube. The experimental breadboard 
deflection circuit used was adjusted so 
that the horizontal- outpt.t tube was 
operating under conditions which were 
abnormal but favorable or the pro- 

duction of snivets. The six photo- 
graphs were made in fairy rapid suc- 
cession, slight adjustments being made 
in the horizontal drive adjustment, 
linearity control, and Flate supply 
voltage to obtain the variety in the 
appearance of the disturbance. The 
photograph of Fig. lA represents the 
least severe disturbance and is prob- 
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ably more typical of the appearance 
of snivets in conventional receivers 

than the other examples. The non -uni- 
formity of the disturbance from top 
to bottom of the picture results from 
the alternating magnetic field of the 

tube heater acting on the space charge 
in the t.be. 

Snivet; always appear on the right - 
hand side of the picture because the 

output tube operates near the knee of 
its plate characteristics during that 
part of the scanning cycle. The inter- 
ference is more likely to show up 
when no television signal is present; 

the snivet is seldom strong enough to 
interfere with a good television signal. 
Because the interference results from 
a sharp discontinuity rather than os- 

cillations at a discrete frequency, the 
writer had expected that snivets 

would be more troublesome in the 
low -freq rency channels. Observations 
to date, however, have not borne out 
that expectation. Although tests in 

one television receiver showed a more 
pronounced disturbance on low -fre- 
quency channels, the photographs of 

Fig. 1 were made on Channel 11 and 
receiver tuning was rather critical. 
Snivets have also been observed in 
the u.h.f. band. Possibly resonances in 
the tube structure and the wiring en- 

hance the radiation at particular fre- 
quencies. In some cases, it is also pos- 
sible that oscillations result from a 
negative transconductance character- 

istic sometimes found near the kneel. 

Eliminating Snivet Disturbance 

A television technician should be 
able to clear up snivet complaints 
rather easily. Because snivets result 
from particular tube characteristics, 
substitution of other horizontal- output 
tubes of the same type is a simple 
remedy. The offending tubes, which 
are goof in other respects, can be 
used in stronger -signal areas. The 
production of snivets is also very sen- 

sitive to the operating conditions of 
the horizontal- output tube. As a re- 

sult slight adjustment of such con- 

Fig. 2. Plate characteristics of a 6BQ6GT 
tube selected to illustrate "snivels." Note 
loop and discontinuity in the top curve. 

trols as width, linearity, or drive may 
cause the disturbance to disappear. 

There are many possibilities for 
minimizing snivet disturbance by cir- 
cuit or layout changes. Any change 
which decreases the strength of snivet 
radiation with respect to the picture 

signal is helpful. Antenna improve- 
ments accomplish this purpose by in- 
creasing the desired signal. Physical 
separation of the deflection circuit 

from the r.f. and antenna circuits re- 
duces the amount of undesired radia- 
tion picked up. Isolating the interfer- 
ing radiation to a small area and 
shielding that area should be effective, 
although this possibility has not been 
investigated by the writer as yet. This 
approach would involve the use of 
small r.f. chokes in series with the 
plate and screen of the horizontal - 

output tube and the location of the 
tube in a high- voltage enclosure hav- 

ing good shielding properties. This 
general technique was discussed and 
choke details were given in a previous 
article. 
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Fig. Plate characteristics of a 6L6 indicating "snivels' In highest current curves. 
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FINAL Xe5t Cquipment oob Petvg FINAL 

PHI LCO TEST EQUIPMENT SPECIFICALLY DESIGNED FOR THE SERVICEMAN 

AGAIN PHILCO 

LEADS THE INDUSTRY 
Serviceman's needs 

seen as Philco's 

Engineering Goal 
This new Philco VHF to UHF adapter 
pioneers a whole new approach to service 
problems and at the same time is the most 
economical and practical unit ever offered. 
Servicemen are taking full advantage of the introductory demonstrations of this amazing piece of equipment now offered 
by Philco distributors coast to coast. 

The First and Oiih \ IIF to t IF 
Signal Generator Adapter 

Continuing its engineering program de- 
signed to provide the serviceman with the best possible test equipment Philco 
Corporation now offers at a fraction of the 
usual cost an exclusive highly specialized 
adapter unit for converting the output of 
VHF TV servicing test equipment to UHF. 

One of the Finest Vacuum 
Tube Voltmeters ever Designed 
Facing up to the task of measuring high 
impedance circuits where loading effect 
must be kept to a minimum Philco has 
again designed a unit which meets the 
most rigid engineering specifications. All reports indicate this unit is unexcelled 
for complete and accurate measurements. 
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A -.., 
Under the trained eye of a Philco Serviceman the amazing model 
G -8000 VHF to UHF signal generator adapter is shown in action. 

Practical Portable 3 -inch 
Television Oscilloscope 
The tremendous growth of television 
requires the most practical and versatile 
types of equipment to answer service 
needs. Philco has such equipment, par- 
ticularly in its 3" scope wh.ch is 2% times 
smaller than other 3" units, making it 
adaptable to either bench use or field 
servicing. High sensitivity and wide re- 
sponse make it ideal for TV work. 

"Philco Test Equipment Specifically de- 
signed for the serviceman !" That's the 
theme of Philco's engineering program. 
A program which you, the serviceman, can 
depend upon to supply the very finest in 
service test equipment. Discover how easy 
it is to own a complete Philco Test Equip- 
ment Laboratory. Your Philco Distributor 
is eager to serve you by offering his new 
special payment plan to best accommodate 
your needs. Fill out the attached coupon 
as shown and mail to Philco Accessory Div. 

PHILCO CORPORATION 
A y Division 
Allegheny Ave. 8 "A" Si., Phila.34, Pa. 

C I om interested in the Philco Test Equipment 
shown here. Please send me details of your 
SPECIAL PURCHASE PLAN for obtaining these units. 

Please send FREE copy of your new booklet 
on Philco Test Equipment. 

NAME 

ADDRESS 

CITY STATE 
J 
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Fig. 1. Top view of the v.f.o. The Dscillator grid coil. L,. 
is at the apper right: L is at upper left and the oscillator 
tube betw.ren their. The 6V6GT buffer and the output coil are 
at the lower edge. Extra holes and cell socket are found be- 
cause the chassis and panel were from an old surplus item. 

Wil. l ,í.P"7"V;77;'.4,...i 

STABLE variable frequency oscil- 
lator lator is a source of :oy around any 
amateur station. Since more "CQ" 

calls are ending with "looking around 
this frequency" than ever before, it 
becomes apparent that if we wish to 
contact these stations we must be able 
to move quickly to their frequencies. 
This means that we will be forced to 
leave our crystal with its fixed -fre- 
quency output, and ado;)t some means 
of continuously varying the transmit- 
ter frequency to any portion of any 
amateur band we wish to work. Not 
only must we have a generator of r.f. 
energy whose frequency can be con- 
tinuously varied at will, over a pre- 
determined range, but we must be 
assured that once it is tuned to any 
portion of that range it will remain 
fiwcd until we wish to change it, irre- 
spective of temperature change, a.c. 
line voltage fluctuation, any mechani- 
cal vibration or shock, ?tc. 

This is admittedly a tig order. How- 
ever, the author is con:ident that the 
v.f.o. described in this article will 
meet these requirements; in every way. 

The basic circuit of this oscillator is 
shown in Fig. 2, and ar analysis of it 
will show it to be different from any 
of the standard types in use today. A 
6AG7 was used for the initial experi- 
ments. 

The common variety of v.f.o. leaves 
much to be desired. If enough voltage 
is applied to the tube Elate to get an 
output comparable to I. crystal oscil- 
lator, the tone is likely to be rough 
or the frequency unstable, because of 
excessive heating of the tube. The 
obvious solution, if we wish to main- 
tain a high output level, would be to 
USE a larger, more expensive tube 
which would call for a bulkier and 
heavier power supply. This would not 
be satisfactory. Being experimentally 
inclined the author proceeded to in- 
vestigate the merits cf the various 
oscillator circuits, as far as stability 
and output were concerned, with the 
thought in mind that some slight 
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By 

ALMA WILSON 
W5DAD 
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This unusual circuit offers solutions to the problems of 

stability, output, and "note" by remarkably simple means. 

change might possibly permit one of 
them to meet the optimum design 
expectations. 

Aft?r considerable experimentation 
the Clapp oscillator seemed to be the 
circuit which most nearly approached 
the requirements, and so work was be- 
gun. The stability was good and the 
output fair, but the author could not 
approve of the "floating" cathode. A 
rough tone is often the result of hav- 
ing an r.f. potential on the cathode, 
due to r.f. leakage between the 
cathode and the a.c. heater elements. 
This becomes more objectionable as 
the plate voltage is increased in order 
to ge.: a desirable output. When the 
oscillator is used to drive a high - 
powered transmitter, it will require 
special shielding, bypassing, etc. 

Grounding the cathode in this cir- 
cuit stopped the tube from oscillating, 
as would be expected. However, since 
the grid coil is series -tuned instead 
of being directly grounded, as in most 
conventional oscillators, it was a sim- 
ple deduction that the plate output 

Fig. The basic Wilson circuit. The 6AG7 
was used for the original experiments. 
The _ircuit was derived from the Clapp 
oscillator. Plate and grid are tuned by 
one condenser. Note the grounded cathode. 

could be fed back at this point (with 
the coil disconnected from the cathode 
circuit), and that this feedback volt- 
age would have a phase shift of 180 °, 
which would be correct for oscillation. 
Grounding the cathode was then pos- 
sible. 

In series -tuned oscillators the out- 
put sometimes varies or oscillation 
may stop entirely as the tuning con- 
denser reaches the "open" position, 
thus compelling the constructor to re- 
sort to padding and trimming in order 
to smooth out a usable tuning range. 

The new oscillator described herein 
will oscillate smoothly over the entire 
range of the tuning condenser without 
any extra padding once a suitable 
amount of feedback from the plate is 
determined. (The condensers shown 
shunted across the main tuning con- 
denser in Fig. 3 were left there as 
the author had originally used values 
suggested for a Clapp oscillator cir- 
cuit.) 

Constructors should note that a 
smaller tuning condenser could be 
used, of a value just large enough to 
cover the frequency desired, but a 
small variable padder condenser 
shunted across this capacitance would 
still be advantageous in the original 
calibration of the oscillator, when act- 
ing in the capacity of a bandset con- 
denser or for recalibration of the dial 
at some future date. 

Another important feature of this 
circuit is the fact that a single vari- 
able capacitance may be used for the 
tuning of both the plate and grid in- 
ductances, since they both have a 
common terminal as far as r.f. is con- 
cerned. This point is at the lower end 
of the grid coil. A glance at the cir- 
cuit diagram (Fig. 2) will show that 
by connecting a variable condenser 
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5 

Cs 

LI 

c czC 
- 

C4 

VI 6SJ7 V2 
6V6 

ben" Cil 

.z 

HE7 (SEE TEx71 ,-n,,, 
C9 Cu I "-- 

._ 
C. 

R 

9,3 

Ci4 

C15 

SI 

RS 

R,- 27.000 ohm, 1 w. res. 
R.. 47,000 ohm, 1 w. res. R- 56,000 ohm, 1 w. res. 
R,- 47,000 ohm, 2 w, res. 
R5-200 ohm, 2 w. res. 
R -7000 ohm, 10 w. wirewound res. R- 25.000 ohm, 25 w. adj. wirewound res. 
C, -25 µµtd. neg. temp. coefl. cond. 
C-100 µpfd. miniature var. cond. 
C -250 µpfd. double -bearing var. cond. 
C, -.001 pfd. silver mica cond. 
C5 -300 µpfd. ceramic trimmer cond. 
Ce, C,,, C,,-100 µpfd. siiver mica cond. 
Cr, C,,, Cu, C1:, Cu, Cur-.002 Auld. silver mica 

cond. 
C, -50 µpfd. rev. cond. 
Css -.25 1ld., 600 v. cond. 
C,,, C, -16 Afd.. 450 r. elec. cond. 
L,-Approx. 190 t.. #38 s.c.c. en. closewound 

R1 

Power supply is on separate chas- 
sis, not shown in photographs. 

on , /a" dirs. form (11/2" winding length) 
1,.-Approx. 126 t., #26 en., closewound on 

11/4" dia. form (21/2" winding length) 
L,,-160 m.-2.5 mhy. ,.f. choke, soldered into 

plug-in form. 80 m. 25 t., # 26 en., close - 
wound on 11/4" plug -in form. 40 m. -18 t.. 
#18 d.c.c. closewound on 11/4" plug -in Jor,. 

T, -Power trans. 275.0 -275 r. @ 80 ma.; 6.3 
r. (it 3 amps.; 5 r. P 2 amps. 

CH, -80 ma. filter choke 
J,, J_.- Closed -circuit jack 
S,, S.- S.p.s.t. switch 
NE,- Miniature neon bulb (see text) 
PL, -6.3 r. panel lamp 
Meter -0 -15 ma. milliammeter 
P. -Phone plug 
Y, -6517 tube 
V,. -6V6 tube 
1,, -VR /150 tub,- 
V, -5Y3GT tssbe 

Fig. 3. Schematic of the new v.f.o. As the 
mon r.1. connection. C tunes both coils. e 
condensers and matched coils. Output of 
multiplies to 80 and 40 meters. S. the 

between this point and ground, the 
frequency of both inductances will be 
varied as the capacity is changed. This 
last item will be appreciated by those 
who have tried the conventional meth- 
od of using separate condensers for 
the plate and grid inductors and gang- 
ing them to a single control and then 
trying to get the two to track per- 
fectly! Deviation from coil specifica- 
tions by as much as 50% will not 
affect this tracking. 

A big thrill came when the output 
was measured. With only 250 volts on 
the plate, a three -turn link was placed 
over the plate coil. The link was con- 
nected through a short piece of co- 
axial cable to an r.f. ammeter. It was 
certainly a surprise when the meter 
indicated a little over one ampere, and 
it was especially surprising to find 
that this reading remained practically 
constant over the entire range of the 
tuning condenser! This was around 
two or three times the output ex- 
pected. At first it was thought that 
the oscillator was full of parasitics 
and was oscillating on several fre- 
quencies simultaneously, but careful 
checking proved that only one fre- 
quency was evident at the plate coil. 
Next it was noticed that nearly as 
much r.f. was present on the grid coil. 
However, measurement of the grid 
voltage did not show excessive drive 
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plate and grid of the 6SJ7 have a corn. 
liminating the need for ganged tuning 

the 6SJ7 is on 160 meters; the buffer 
standby switch, is optional (see text). 

to this element. Therefore, the tone 
was "clean" and free from any rough- 
ness. 

At this point concern was felt for 
the stability of the circuit. Because 
of the great amount of r.f. being gen- 
erated and flowing within a single 
tube, the author was skeptical about 
this oscillator being of any practical 
value, but after having spent so much 
time up to this point, decided to warm 
up the frequency meter and communi- 
cations receiver in order to give it a 
frequency stability test. 

With the receiver tuned to a broad- 
cast station around 1000 kilocycles, 
the oscillator was tuned to zero -beat 
with it, and some time was spent lean- 
ing back in a chair waiting for it to 
drift. Several minutes later there was 
still no indication of drift, and it was 
necessary to move the dial a little to 
produce a tell -tale tone to make sure 
it was still oscillating! It had been 
warmed up for about thirty minutes 
before this test was begun. 

From a cold start approximately 
1000 cycles of drift occur during the 
first minute of warmup. After that 
time the frequency is apparently con- 
stant regardless of the dial setting. 
This was far in excess of anything ex- 
pected, and the suspicion arose that 
some condenser or resistor was chang- 
ing its value under warmup, thus pro- 

ducing a corrective variation such as 
is found in a negative -coefficient con- 
denser of the correct value. To check 
this all resistors and condensers were 
substituted with others of equal value 
with no change in performance. 

Fig. 3 shows the v.f.o. in a final 
form, with a buffer -doubler added and 
with temperature compensation and a 
suggested regulated power supply. 
Since only enough r.f. is needed to 
drive a 6V6 grid, the oscillator plate 
voltage was reduced to 150 volts, 
which is held constant by a type VR /- 
150 voltage regulator tube. A 6SJ7 
was used as this tube seemed to prom- 
ise good stability at this voltage. 
However, a 6AC7, 6SK7, 6AG7 and 
other tubes of similar type were sub- 
stituted for the 6SJ7 with very little, 
if any, change in performance. 

The parts layout is not critical, but 
all parts should be rigidly mounted in 
order to minimize mechanical vibra- 
tions and changes of frequency caused 
by them. Our original model was of 
"breadboard" construction and we 
could move the various components 
about, thereby changing their rela- 
tion to one another without interfer- 
ing with oscillation or output. 

A convenient arrangement for wir- 
ing as well as symmetrical appearance 
is to mount the coils L, and L: and 
the 6SJ7 in a straight line about two 
inches from the front of the chassis 
and parallel to it, with the tube in 
the center and a coil mounted approx- 
imately two inches to either side. The 
tuning condenser C. can then be 
mounted underneath the tube and to- 
ward the front of the chassis. Run a 
heavy, direct lead from the condenser 
frame to the common tube ground. A 
good way to establish this ground is 
to mount solder lugs under the two 
screws used to bolt the tube socket 
down, first being sure that the metal 
chassis is bright and clean where the 
screws and lugs come in contact with 
it. Tighten the screws firmly and then 
run a wire lead from one lug to the 
other. Run all leads direct, connecting 
all condensers and resistors directly 
to the tube or coil socket terminals, 
using as short leads as possible. 
Where a component is grounded, make 
the ground leads also as short and 
direct as possible, being sure a tight 
mechanical connection is made before 
solder is applied. 

The size of the chassis used will 
depend upon whether a power sup- 
ply is mounted upon it, the number 
of buffer -doublers desired between it 
and the transmitter, etc., so this can 
be left to the discretion of the indi- 
vidual constructor. If the unit tends 
to run "hot" with a power supply on 
the same chassis or because of poor 
ventilation, a negative- temperature- 
coefficient condenser, smaller than C,, 
should be connected across C,. Its 
value may be found experimentally. 

When the coil L. is tuned to the 
160 -meter band, we found the output 
adequate to drive a 6L6 r.f. stage 
when the latter was tuned to either 
80 or 40 meters. 
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Irrespective of the type oscillator 
used, it is poor practice to drive an 
output -type tube directly from it. 
Therefore, an isolation stage of some 
type should be used. If your present 
transmitter has buffer stages in it, 
they will perform this service provid- 
ing there are enough stages to multi- 
ply the oscillator frequency of 1.8 
megacycles to the desired operating 
frequency of your output stage. The 
efficiency of the "final" is higher if it 
is run "straight through_" 

The author's transmitter operated 
on all amateur bands from 80 through 
10 meters, and had a crystal oscillator 
and one buffer stage ahead of the 
power amplifier. This meant that for 
highest efficiency on 10 meters, the 
crystal oscillator was operated in the 
14 -mc. band, the buf9'er plate coil 
doubling to the 28 -mc. Land. The final 
was tuned to the same frequency as 
the buffer when the transmitter was 
to be operated on ten meters. It is 
apparent that the output of the v.f.o. 
should be in the 7 -mc. band, in order 
to double or quadruple into the grid 
of what is normally the crystal oscil- 
lator stage of the transmitter. 

For such use a 6V6 buffer- doubler 
of standard design was added, with 
pltg -in coils for the plate circuit. Out- 
puts of 160, 80, and 40 meters are 
available here. For 160 -meter output 
an r.f. choke is soldered into a tube 
base or coil form and plugged into 
the coil socket, and the tuning con- 
denser turned so that the rotor plates 
are all the way open. This gives suf- 
ficient output to drive a following 
stage on 80 meters and obviates neu- 
tralization of the 6V6 t3 prevent self - 
oscillation. This would occur should 
a 160 -meter coil be plugged into the 
socket, thus tuning the plate and grid 
to the same frequency. 

A smooth vernier drive of the 5 -to -1 
ratio reduction type will be of great 
value in operating the main tuning 
condenser Cr. 

The author used a small surplus 
transmitter base and panel and 
mounted the parts in holes already 
punched. Looking at the front of the 
panel (Fig. 4), the main tuning dial 
will be seen in the center. At the 
right of this control is mounted the 
key jack and a 6.3 -volt panel light 
jewel, while directly above this is the 
standby switch. (If desired the key 
itself, or leads to relay contacts may 
be plugged into the key jack and used 
for this purpose.) To the left of the 
main tuning dial is lo.ated the dial 
of C. and a 6.3 -volt pilot light bezel 
wit h an unmounted -type miniature 
neon bulb inserted with its leads 
twisted and soldered t3 stator posts 
of C.,.. The control at top left is the 
a.c. "on -off" switch to which is con- 
nected a pair of shielded leads which 
run to the power supply. If a differ- 
ent panel is used, the two switches 
shown mounted at the top of the 
panel could be more conveniently lo- 
cated at the base of tae panel. The 
panel markings for switches S, and Sr, 
shown in Fig. 4, should be ignored. 

November, 1953 

Fig. 4. Front panel of the W5DAD v.f.o. The photograph was made before calibration 
wo :; completed; at this stage the old numbers have been erased fro n the surplus 
dia.. The a.c. switch and standby switch are at upper left and right respectively. 
Knob at lower left is for buffer- doubler tuning; above it is the necn -bulb tuning 
indicator for that stage. At lower right are the keying lack and the pilot lamp. 

These are the original markings on the 
surplis panel. Both are single -pole, 
single -.throw switches and are con- 
nected to the power supply by means 
of the cable and plug, Figs. 1 and 5. 

The milliammeter shown in Fig. 3 
is used to determine correct operation 
for the voltage regulator and need not 
be a permanent part of the circuit. 
The correct current value is 15 ma. 

Ca, the 300 -µµfd. "postage stamp" 
ceramic padder, is mounted by its 
lugs. One terminal is soldered to the 
stator connection of C. while the other 
termi ial is soldered directly by means 
of ht;.vy wire to the plate terminal of 

the 6SJ7 tube socket, thus making it 
self- supporting. 

In adjusting this condenser, turn 
the compression screw in until it is 
tight, then back it up about three - 
quarters of a turn. Move the main 
tuning dial through the entire range 
of the variable condenser, checking at 
both extreme positions of this dial for 
constant output. If there is noticeable 
variation, adjust C, until output re- 
mains constant over the entire range 
of the tuning dial. This adjustment 
is not critical and will be found to be 
in the neighborhood of 250 µµtd. 

(Continued on page 185) 

Fig 5. Under- chassis view of the v.f.o. The tuning condenser is c surplus item 
tha happened to have a good vernier mechanism. only one section is used. It may 
be replaced by any good double- bearing type 257- Rlld. condenser. The neon bulb 
connects to both stator posts of C (lower right). The chassis should hove good ven- 
tila ion. The two variable condensers at right may be replaced by a single unit. 
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Sweeping the Country! 

Collins Audio Products Co. is in no way 
affiliated with Collins Radio Co. 

Two ALL NEW Complete Kits for 

Every High -Fidelity Need 

FM Tuner Kit 

The FM.11 tuner is available in kit form with 
the IF Amplifier mounted in the chassis, wired 
and tested by us. You mount the completed 
RF Tuning Unit and power supply, then after 
some simple wiring, it's all set to operate. 
11 tubes: 616 RF amp, 6AG5 converter, 6C4 
oscillator, 6BA6 1st IF, (2) 6AU6 2nd and 3rd 
IF, (2) 6AU6 limiters, 6A15 discriminator, 
6AL7 -GT double tuning eye, 5Y3 GT rectifier. 
Sensitivity 6 to 10 microvolts, less than 'r of 
1 °a distortion, 20 to 20,000 cycle response 
with 208 variation. Chassis dimensions: 12'2" 
wide, 8" deep, 7" high. Illustrated manual 
supplied. Shipping weight 14 lbs. 

r 4 4_ 
11.We-z 

Selected Basic 

FMF -3 Tuning Unit $1525 
The best for FM. The most sensitive and most 
selective type of "front end" on the market. 
6 to 10 microvolts sensitivity. Image ratio 500 
to 1. 6J6 tuned RF stage, 6AG5 converter, 
6C4 oscillator. Permeability tuned, stable and 
drift -free. Chassis plate measures 6'/2 "x41/2" 
In combination with the IF -6 amplifier, the 
highest order of sensitivity on FM can be at 
tained. Tubes included as well as schematic 
and instructions. Draws 30 ma. Shipping 
weight FMF -3: 21 lbs. Dial available « $3.85 

Each Collins Tuner Kit is complete 
with punched chassis, tubes, power 
transformer, power supply compo- 
nents, hardware, dial assembly . 

tuning eye, knobs, wire, etc., as 
well as the completed sub- assem- 

blies: FM tuning units, AM tuning 
units, IF amplifiers, etc., where ap- 
plicable. Since all these subassem. 
blies are wired, tested and aligned 
at the factory, Collins Pre -Fab Kits 
are easily assembled even without 
technical knowledge. The end re. 
suit is a fine, high quality, high 
fidelity instrument at often less than 
half the cost - because you helped 
make it and bought it direct from 
the factory. Bring your present re. 
producing system up to date with 
a new Collins Tuner. 

Components 

FM /AM Tuner Kit 
$7750 

The original 15 tube deluxe FM /AM 
pre -fob kit redesigned on a smaller 
chassis. The tuner now measures 14" 
wide by 12" deep by 7's" high. This 

attractive new front and dial assembly 
opens up new applications where space 
is at a premium. Kit includes every- 
thing necessary to put it into opera - 

lion- punched chassis, tubes, wired and 
aligned components, power supply, 
hardware, etc. Kit comprises FMF -3 

tuning unit, IF -6 amplifier, AM 4 AM 
tuning unit, magic eye assembly and 
complete instructions. All tubes includ- 
ed. Shipping weight 19 lbs. 

For Special Applications 

kK2 Ma i, ;b 

! ..i p - r7r 

IF -6 Amplifier 
$19" 

A remarkable value! 6 tubes are used in the 
IF amplifier: 6BA6 1st IF, (2) 6AU6 2nd and 
3rd IF's, (2) 6AU6 limiters and 6AL5 discrimi- 
nator. High gain, wide -band response (200 
KC) for highest fidelity. 20 to 20,000 cycles. 
Distortion less than '/2 of 1 %. Draws 40 ma 

220 volts. Chassis plate dimensions: 
11-516"521/2" Shipping weight: 3 lbs. 

RD -1C Tuner & Dial 
$2850 

The COLLINS RD -IC FM tuner chassis is unique in the field. 
A whole, compact FM tuner and dial that fits in the palm 
of your hand. Convert AM sets to FM /AM receivers for only 
a few dollars! Unlimited applications where space is at a 
premium. Use in conjunction with your phonograph amplifier. 
Full frequency response to 20,000 cycles. Sensitivity 20 micro- 
volts, permeability tuned. Tuning unit and IF amplifier on 
the same chassis plate. Draws 40 ma n 100 volts. Tubes: 
6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6AL5 
in new ratio detector circuit Shipping weight tuner and 
dial 5 lbs 

1! 
(( 

al 

AM -4 Tuning Unit $2450 
Tops in AM superhet performance! A 3 -gang 
tuning condenser gives 3 tuned stages with 
high sensitivity and selectivity. Assembly is 
completely wired, tested and aligned ready 
for immediate use. Frequency coverage 540 
KC to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 68E6 con- 
verter; 6BA6 IF amplifier and 6AT6 detector. 
Draws 30 ma (,. 220 volts. Mounts on a chas- 
sis plate measuring 4 "x738 ". Ship 
ping weight 2'/2 lbs. Dial avail- 
able at 53.85. 

To: Collins Audio Products Co. Inc. 

IP.O. 
Box 368, Westfield, N. J. 

Tel. WEstfield 2 -4390 
FM Tuner Kit FM /AM Tuner Kit Slide Rule Dial Assembly 
FMF -3 Tuning Unit IF -6 Amplifier RD -IC Tuner and Dial 

J AM -4 Tuning Unit 

NAME 

ADDRESS 

CITY STATE 

Amount for Kit S See weights, add shipping cost $ 

Toral amount enclosed S _... . _.. Check = Money Order 

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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Television Consultant 

RADIO & TELEVISION NEWS 

MANY defects in TV receivers are 
not due to simple open or short 
circuits or bad components. Inter- 

ference troubles, whether they origi- 
nate outside the receiver or are 
caused by some section in the set, are 
always difficult to loca :e and repair. 
This article deals with various types 
of interference effects due to a.c. 
fields inside the TV chassis. Some of 
these effects are often ncorrectly at- 
tributed to other causes. 

Every circuit has electric and mag- 
netic fields surrounding its wires and 
components but, in a TV receiver, for- 
tunately, only a few sections have 
fields strong enough to affect the per- 
formance of other sections. These 
troublesome a.c. fields are explained, 
their interference trouble is discussed, 
and effective repairs suggested. A few 
simple gadgets which help in trouble- 
shooting this type of defect are also 
presented. 

Types of Fie ds 

Fig. 2 shows a simple coil such as is 
used in the r.f. and i.f. sections of a 
TV set. Passing through the center of 
the coil are magnetic field lines. They 
always form a closed loop. At right 
angles to the magnetic field we see 
the electric field indicated by dotted 
lines. The arrows showing the direction 
of current and the magnetic and elec- 
tric fields reverse for each cycle of 
signal frequency. Although a single 
winding is shown in Fig. 2, the loca- 
tion of both fields will not be changed 
if Iwo coils are on the same form or a 
bif lar winding is used. 

A more complicated field distribu- 
tion is shown in Fig. 3; a typical iron 
core inductance. Whether this is a 
choke or a transformer, the main 
magnetic field will be concentrated in 
the iron laminations. There are also, 
however, magnetic leakage fields 
which are strongest in the directions 
shown. It is usually this magnetic 
leakage field that limes with other 
components and produces interference. 
The electric field in iron core trans- 
formers is quite weak compared to 

November. 1953 

Fig. 1. Shown above are two handy tools 
for combating a.c. field effects. The up- 
per one is used for holdinç bypass con- 
densers temporarily at a chassis point; the 
bottom one is used for temporary shielding. 

How to detect and remedy interference effects in picture 

and sound caused by the TV receiver's own a.c. fields. 

the magnetic one and rarely causes 
interference. 

The copper strap on the outside of 
the ccil is used on better type power 
transformers and acts as a single 
shorted turn. Magnetic leakage fields 
will induce a current in the copper 
and t -Lis current, in turn, sets up a 
magnetic field opposing the original 
leakage field. Although the copper 
strap reduces magnetic leakage fields 
in this manner, it is not really a mag- 
netic shield. The only good shielding 
material against magnetic fields is 
"Mumetal," which is used in many os- 
cilloscopes to protect the CRT from 
stray magnetic fields. 

Fig. The magnetic and electric fields 
associated with a simple air -core coil. 

Fig. :I. The magnetic and electric fields 
issuir g from a choke coil or transformer. 

Fields Inside the TV Set 

Although every current- carrying 
part has both a magnetic and electric 
field associated with it, only a few 
parts of the TV receiver are likely to 
cause trouble because of these fields. 

Every technician is familiar with 
the shielding used in the r.f. tuner. 
These grounded shields are plated 
steel or aluminum, and are effective 
against the electric fields surrounding 
the various coils. In the r.f. tuner the 
shielding serves two main purposes. 
One is to prevent coupling between 
the input and output of a tube, and 
the other is to reduce radiation of the 
local oscillator signal. 

Another possible source of interfer- 
ence exists, however, if the tuner has 
a corroded or open ground connection, 
or open r.f. bypass condenser. Under 
these conditions, the heater or "B +" 
wires may carry r.f., producing r.f. 
fields causing feedback and, possibly, 
oscillations. 

Most tuners are designed to mini- 
mize the possibility of regeneration at 
higher "B +" voltage but poor shield- 
ing can cause this trouble. An exam- 
ple of this is the following case his- 
tory. 

A popular brand set seemed to oscil- 
late occasionally on only one strong 
station; weaker stations were received 
perfectly. In this particular receiver 
a cascode amplifier was used and the 
tuner did not receive a.g.c. bias. The 
defect was only apparent when the 
a.c. line voltage in the customer's 
home exceeded 120 volts; usually dur- 
ing the daytime. At the shop, the line 
voltage was held at 117 volts and no 
oscillation appeared. 

The cause of the trouble was deter- 
mined as an increased "B +" on strong 
signals combined with poor shielding. 
On weak signals the i.f. bias was low, 
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Fig. 4. The effect of a grounded shield 
on the electric field lines of two coils. 

causing i.f. tubes to draw more cur- 
rent. This lowered the "B +" voltage 
which was also the plate supply for 
the r.f. amplifier and mixer. On a 
strong signal, however, the a.g.c. re- 
duced the current through the i.f. sec- 
tion, permitting the "B+" to rise. A 
poorly grounded shield in the tuner 
caused regeneration between the r.f. 
amplifier and the mixer. 

This sort of defect is just one exam- 
ple of the effect a.c. fields can have. 
Other tuner field troubles may not be 
apparent in the set itself, but may 
cause interference to neighboring re- 
ceivers due to oscillator radiation. 

The i.f. section is also quite sensi- 
tive to a.c. fields because of the large 
total amplification. A weak field due 
to the last i.f. coil may be sufficient to 
cause oscillation when it reaches the 
input stage of the i.f. section because 
of the great gain in the system. For 
this reason, most TV receivers use 
some shielding in the i.f. section, as 
shown in Fig. 6. Electrostatic shield- 
ing is used because the electric field is 
usually the most troublesome. 

The effect of a grounded shield on 
the electric field lines is shown in 
Fig. 4. A typical single- tuned, 3 -stage 
i.f. section has a tunable coil as each 
plate load (L, and L. in Fig. 4), and a 
coupling condenser from each plate to 
the following grid, C, and C.. If enough 
energy is radiated from L. to L,, the 
tube V. will operate as a tuned -grid, 
tuned -plate oscillator. A grounded 
metal plate between the two coils will 
cause a shift in the field lines, as 

shown in Fig. At the shield itself, 
the electric field from either coil must 
be zero. If the shield were not ground- 
ed, it would still reduce the coupling 
somewhat, but not nearly as much as 
when grounded. 

Another cause of trouble in the i.f. 
section is undesirable pickup. The lat- 
ter is occasionally due to the 60 -cycle 
power frequency being picked up by 
a.g.c. bias wires which run near the 
power transformer or "B +" choke. 
More frequently, the i.f. coils them- 
selves act as resonant antennas and 
receive amateur or police signals 
which fall into the i.f. band. A trans- 
mitter radiates a strong electric field 
and the only way to prevent this in- 
terference from reaching the i.f. coils 
is to shield the entire i.f. section. Tube 
shields and a chassis bottom plate us- 
ually reduce this type of interference 
considerably. 

In addition to the r.f. and i.f. sec- 
tions, a.c. fields also cause trouble in 
the audio and synchronizing sections. 
Both audio and synchronizing signals 
are frequently interfered with by the 
vertical sweep pulse, a 60 -cycle signal. 
Occasionally, the magnetic field from 
the power transformer causes hum 
pickup, but trouble from the vertical 
sweep is more prevalent. When hum 
or buzz is not caused by a defective 
"B +" filter condenser, or receiver 
misalignment, check for a.c. fields. 

When a check with the oscilloscope 
shows the a.c. hum in the filtered 
"B+" to be less than 1/x volt for 300 
volts d.c., chances are that the hum is 
due to either leakage from heater to 
cathode in one of the audio stages or 
else 60 -cycle hum picked up by a lead. 
In most TV sets, the audio leads going 
to the volume control are shielded and 
the shield is soldered to ground in sev- 
eral places. If the ground connections 
have become corroded, the wire may 
pick up a field either from a nearby 
power transformer or even from a 
heater wire running alongside the 
audio lead. 

In one case, the a.c. power leads 
traveled the entire length of the chas- 
sis next to the audio cable. The a.c. 
switch was mounted on the volume 

Fig. S. (A) The magnetic field lines of the ver'ical output transformer cross the 
lead carrying vertical synchronizing pulses, im7ressing an output sawtooth on 
this line. (B) Proper lead shielding and role ion of the transformer remedy this. 
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control and the only ground point for 
the shieliing braid was right at the 
point where the volume control was 
grounded. When the volume control 
became noisy and was replaced, the 
shielding braid was clipped off at the 
ground. The new volume control was 
wired in and the shielding braid left 
hanging. When the set was turned on, 
a loud 60 -cycle hum was heard which 
had not been there before. Moving the 
a.c. leads or grounding the shield of 
the audio lead reduced the hum. The 
missing ground connection was then 
discovered and the defect quickly rem- 
edied. 

The vertical output transformer has 
quite a strong field, especially in some 
of the cheaper -type transformers us- 
ing a minimum of iron. Buzzing, due 
to the leakage fields of these trans- 
formers, occurs mostly after some re- 
pair has been made which changed 
the path of an audio lead, or where a 
new and different vertical transformer 
has been installed. This type of defect 
is often found in custom -built TV sets 
or assembled kits, and can be elimi- 
nated by moving or rotating either the 
transformer or the lead picking up 
the field. 

In many TV sets the vertical syn- 
chronizing circuit is quite stable, but 
on medium or weak stations it ap- 
pears impossible to get good interlace. 
In a number of cases the lead carrying 
the vertical synchronizing pulses also 
picks up the vertical flyback pulse. 
When viewed on the oscilloscope, only 
one broad pulse is seen at the grid of 
the vertical oscillator. If the vertical 
output tube is pulled out, the broad 
pulse disappears and the correct inte- 
grated synchronizing pulse is visible. 
The integrated pulse is what should 
control the vertical oscillator so that 
it triggers at slightly different times 
on alternating cycles. This is what 
produces interlacing. When the feed- 
back of the vertical output amplifier 
smothers the synchronizing pulse, syn- 
chronization may appear stable, but 
there is no chance for the slight shift 
in triggering due to the original syn- 
chronizing pulse. 

In Fig. 5A, not only the magnetic 
field of the vertical output transform- 
er, indicated in solid arrows, but also 
the electric field (the dotted circles) 
act on the lead going to the vertical 
oscillator grid. If the polarity is right, 
the radiated pulse will be added to the 
synchronizing pulse, resulting in poor 
interlace. When the polarity of the 
radiated pulse is opposite to that of 
the synchronizing pulse, the difference 
between the two might not leave 
enough pulse for stable synchroniza- 
tion. In either event, the best remedy 
is indicated in Fig. 5B. Here the 
transformer is rotated 90 degrees so 
that the magnetic leakage field lines 
no longer link with the wire. To re- 
move the effect of the electric field, 
the wire has been shielded through 
the use of a grounded copper braid. 

Another a.c. field causing occasional 
trouble in special installations is the 
loudspeaker leakage field. The mag- 
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net:c field, especially wl.en a dynamic 
speaker is used, can interact with one 
of the audio amplifier tubes and cause 
squealing or howling. For this reason 
the best remedy is to locate the 
speaker as far away from the audio 
amplifiers as possible. This effect of 
the magnetic field should not be con - 
fused with the microphonics which oc- 
cur when the air vibrat on due to the 
speaker action sets the internal struc- 
ture of some tube into vibration. 

The strongest electri a.c. field in 
the entire TV set is found in the high- 
yob age section. Because of the rela- 
tively high voltage ant low current, 
the electric field surrounding the fly- 
back transformer is much larger than 
its magnetic field. However, because 
the electric field is so st-ong only dur- 
ing the retrace time, few interference 
troubles result. In the vast majority 
of TV sets, the HV section is shielded, 
and in some receivers t le leads going 
to the deflection yoke are also shielded. 

Most of the defects due to the high- 
yob :age fields occur outside the shielded 
cage. Barkhausen osci lation, recog- 
nized by the black vertical stripes, es- 
pecially on weak signals, is often 
caused in part by linkages with un- 
shielded yoke leads. In most of the 
older RCA, Emerson, and other sets us- 
ing an aircore -type flyback transform- 
er, the position and length of the yoke 
leads are quite critical. The popular 
remedy for Barkhauser oscillation is 
to mount a small permanent magnet 
on the output amplifier tube and lo- 
cate it at the one spot that removes 
the oscillation. 

The most frequent complaint con- 
cerning high -voltage section a.c. fields 
is the interference caused to nearby 
broadcast receivers. This is due to the 
harmonics of the 15,750 -cycle flyback 
pulse which are radiates and picked up 
in the broadcast band. Better shield- 
ing and bypassing of all heater and 
"B +" leads going into the high -voltage 
cage should reduce this interference. 

Troubleshooting 
We have outlined the most frequent 

defects due to various a.c. fields, and 
now some hints to make troubleshoot- 
ing this type of defect easier are in 
order. For one thing, how can we be 
sure that an interfering signal is 
picked up through its field and is not 
corning through the heater, "B +," or 
bias supply? 

A few simple tests can be made. Use 
the oscilloscope to check for any inter- 
ference signal at the heater, "B +," 
and bias supply points. Bypass these 
points temporarily near the source of 
trcuble to be sure that no r.f. signal 
rides in at frequencies that are beyond 
the range of the oscilloscope. 

To bypass some point, momentarily, 
use the insulated cordenser holder 
shown in Fig. 1. This is merely a 
turned -down polystyrene rod having 
slots at each end. One end holds a 
1000 pµfd. ceramic disc condenser; the 
other end holds a .01 ,pfd. condenser. 
The smaller condenser is used for r.f. 
and i.f. bypassing; the larger one for 
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Fig. 6. The underside of a TV set showing the shielding used for the .f. stages. 

video and audio. A simple device like 
this permits holding a good bypass con- 
denser right at the desired location and 
observing its effect repeatedly. 

To observe a.c. fields at r.f. or i.f. 
frequencies requires special receivers, 
but lower frequency fields due to 60 
cycle, 15,750 cycle, and audio frequen- 
cies can often be seen on the oscillo- 
scope. If the field is an electric field, a 
single straight piece of wire connected 
to the oscilloscope cable will pick up 
enough to show on the screen. For 
magnetic fields, coil five to ten turns of 
hook - ap wire around a 1 -inch diameter 
form. Connect one side to the oscillo- 
scope ground, and the other to the ver- 
tical input. 

As mentioned previously, only "Mu- 
metal ' is a good shield for magnetic 
fields. Soft iron at least 1/e inch thick 
is a fï.ir shield for magnetic fields. The 
best method for dealing with magnetic 
field interference, however, is to turn 
the offending part 90 degrees, or else 
relocate it. 

For electric fields any conducting 
metal makes a satisfactory shield, es- 
pecially when it is grounded. The soft 
coppe:- plate with insulated handle 
showy. in Fig. 1 is another convenient 
tool for tracing a.c. fields. The copper 
piece is held down against the chassis 
between suspected parts. Because it is 
thin and flexible, it can be bent, twist- 
ed, or folded into any shape that the 
layout of the chassis requires. By add- 
ing an insulated handle, accidental 
touching of "B +" or shorting is 
avoided. 

In some cases it may be desirable to 

use a shield which will be effective 
against electric fields but which will 
not oppose magnetic field lines. In 
such places a Faraday shield may be 
used. 

The Faraday shield consists of a 
sheet of polystyrene or similar insula- 
tor, about 14, -inch thick and as long 
and wide as necessary to cover the 
area to be shielded. On this sheet is 
laid out a grid of parallel wires (No. 
20) equally spaced from each other by 
about the width of the No. 20 wire, 
and soldered at one end only to a 
ground bus. The wire grid should be 
cemented to the polystyrene sheet by 
a few coats of Duco or similar cement. 
Care should be taken that the wires 
do not touch each other except along 
the ground bus. 

This shield will effectively ground 
each electric field it comes in contact 
with, thereby preventing the fields 
from impinging on each other. How- 
ever, the shield does not present a 
closed circuit to a magnetic field and, 
therefore, the magnetic field cannot 
induce currents in it, currents which 
set up a magnetic field opposing the 
original one, as explained earlier. 

The a.c. fields, both magnetic and 
electric, are essential to the operation 
of any TV receiver. The defects caused 
by the interaction of these fields with 
other components or other fields are 
often harder to recognize than ordinary 
parts troubles. By knowing the loca- 
tion, direction, and effect of the most 
likely offenders, the experienced tech- 
nician can easily remedy such defects 
caused by a.c. fields. -30 
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easy split second installation! 

corner reflector 

uhf antenna 
Identified by its golden screen 

FACTORY -ASSEMBLED 

vibration -proof 
ready to install 

reduces installation cost 
sturdily constructed 

only 1 mast bracket to attach 
anti- corrosion plating meets 

government specifications 

ExcBuatue 
No. 8984 

List $11.75 
less mast 

UHF "WISHBONE" INSULATOR 
Only Telco gives you this remark- 
able "plus" feature 

1-2-3 Readv %a 
1 OPEN CARTON . REMOVE 

FACTORY- ASSEMBLED UNIT 

2 OPEN LIKE A BOOK . . . FASTEN 
STRUT WIRES 

90! 

3 MOUNT ON MAST ... JOB COMPLETE 

WRITE FOR FREE TELCO CATALOG 
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No. 8642 Universal 
Lightning Arrestor 
U. L. Approved 
List $1.25 

NO. 8965 Butterfly 
Wishbone Antenna 
List 55.50 
With Stacking Bar 

No. 9000 "Golden Halo" 
Indoor UHF Antenna 
Pure Gold Plated 
List $4.95 

television hardware mfg. co. 
DIVISION OF GENERAL CEMENT MFG. CO. 
904 TAYLOR STREET., ROCKFORD, ILL. 
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KNOW YOuR 

1954 SYLVANIA 

TV RECEIVER'S 

Fig. 1. Rear view of 
the Sylvania 1 -518 chassis i 
showing the low -voltage re-ct.- 
lier cubes on the power transformer. 

FOR 1954,Sylvania is introducing two 
27 -inch chassis, a '4 -inch chassis, 
two 21 -inch chassis, and a 17 -inch 

chassis. Because the 2r-inch 1 -518 de- 
luxe chassis utilizes m my interesting 
new circuits, it will be discussed fully 
in this article. 

Tuners 

The General Instrument u.h.f. tuner 
used as part of the ] -518 television 
chassis is a capacitance -tuned type. 
Its schematic diagram is shown in 
Fig. 5. Two type 1N82 germanium di- 
odes are used as oscillator doubler and 
mixer, and a type 6J6 tube functions 
as the u.h.f. oscillator. The antenna 
input impedance to the preselector 
portion of the tuner is a balanced 300 
ohms. A push -pull type of oscillator, 
derived from the Harley circuit, is 
used so that the capacitance of the 
tuned circuit can be higher since it is 
split between the two tubes. This 
makes the tube intereli ctrode capaci- 
tance a small percentage of the total 
and the 6J6 can be replaced without 
too much detuning of the circuit. This 
stage generates a sigral of one -half 
the desired frequency. 

The oscillator output is coupled to 
the oscillator doubler stage, some- 
times called a distortion amplifier. At 
this stage, the frequency of the oscil- 
lat3r output is doubled in such a man- 
ner as to place the t..h.f. oscillator 
operation on the high side of the car - 
ric frequency. Thus, the video i.f. 
cal nier comes through t igher than the 
audio i.f. carrier. 

The oscillator doubler output and 
the preselector output are fed to the 
mixer stage, consisting of the mixer 
section of the tuner s.nd the mixer 
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By WILLIAM NELSON 
Service Dept.. Sylvania Electric Products Inc. 

Circuit explanation and service data for new Sylvania 

rV receivers, including a complete schematic diagram. 

germanium diode. At this stage, the 
output signal of the oscillator doubler 
and the incoming u.h.f. signal are 
mixed, with the result that a hetero- 
dyne frequency is produced within the 
44 mc. i.f. band of the TV receiver. 
The output of the mixer is coupled to 
the v.h.f. tuner strip, tuned to the 
receiver i.f. frequency. 

As for the replacement of tubes in 
this u.h.f. tuner, the 6J6 tube and the 
1N82 germanium diodes may be re- 
placed without upsetting any of the 
critical circuits. However, it has been 
found that if the tube shield is tilted, 
or the 6J6 tube itself is placed im- 
properly in the socket (tilted to one 
side but maintaining pin contact), the 
frequency of the oscillator may be af- 
fected. This is indicated by the sta- 
tion not tuning to the proper channel 
or by a high noise level with a weak 
signal. 

At the present time, due to the 
shortage of u.h.f. test equipment, it is 
recommended that these tuners be 
returned to the distributor for any 
needed repairs. However, it is ex- 
pected that simple tube or crystal re- 
placement should be tried first. If you 
have the necessary equipment, by all 
means do your best to repair tuners 
in the field. 

A cascode v.h.f. tuner is used in the 
1 -518 chassis. The channel switching 
of the cascode tuner is accomplished 
by a detent -type rotating turret which 
changes r.f., mixer, and oscillator coils 
for each channel. The bandwidth of 
the output of this tuner is 42.1 to 
45.75 mc. 

The ultimate sensitivity (or mini- 
mum usable signal) of a set is not 
determined by the amplification of the 

receiver but by the internal noise gen- 
erated in the r.f. stage of the tuner. 
The r.f. amplifier stage is the most 
critical with respect to noise because 
the noise that it generates is amplified 
the most before reaching the picture 
tube and any noise generated in later 
stages is usually masked by the 
greater magnitude of the r.f. amplifier 
noise. Consequently, any tube noise 
developed in the r.f. amplifier should 
be as small as possible. 

One of the major sources of noise in 
a tube is the random fluctuations in 
the electron flow from cathode to 
plate. This is called the "shot effect." 
In multigrid tubes, these random fluc- 
tuations are multiplied by the division 
of current by the individual wires of 
each grid. Therefore, it is easily seen 
that pentodes would cause much more 
noise than triodes. However, until re- 
cently, triodes have not been used as 
r.f. amplifiers because they require 
neutralization to prevent regeneration 
and oscillation. This is an extremely 
critical adjustment at TV frequencies. 
The cascode tuner circuit eliminates 
this requirement and combines the 
high gain and stability of a pentode 
amplifier with the low noise charac- 
teristic of a triode amplifier. 

As is seen in Fig. 3. a 6BK7 double 
triode is used, having a grounded -cath- 
ode stage followed by a grounded -grid 
stage. The gain of the grounded -cath- 
ode stage is low enough to eliminate 
feedback problems. However, neutral- 
izing feedback by C, is used to im- 
prove the noise figure and is not 
necessary for stable operation of the 
amplifier. 

The grounded -grid stage has its grid 
at a.c. ground through the bypass con- 
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denser C., 800 apfd. Thus, the input 
and output circuits are effectively iso- 
lated by the shielding action of this 
grid making the stage inherently sta- 
ble. This stage is cathode driven. The 

cathode- driven amplifier differs frJrn 
a grid- driven amplifier in that the sig- 
nal changes the cathode voltage to 
vary the grid bias instead of changing 
the grid voltage to vary the grid bias. 

The oscillator -mixer stage is of the 
standard type used in such tuners. The 
44 mc. i.f. strips are added to the tur- 
ret for conversion to u.h.f., permitting 
the 44 mc. i.f. output of the u.h.f. tuner 

Table 1. Alignment procedure for the video i.f. and sound circuits of the Sylvania 1.518 series TV chassis. 

VIDEO I.F. ALIGNMENT 

STEP 

SIGNAL GENERATOR 
OUTPUT 

INDICATOR CONNECT TO ADJUST FREQUENCY CONNECT TO 

1 39.75 mc. 
unmodu- 
lated 

Raised tube 
shield on 
oscillator - 
mixer, V, 
(6J6) 

V.T.V.M. Across diode 
load resistor, 
R,:, 

L. (top) for 
minimum reading 

2 43.25 mc. Pin 5 of V, 
center fre- (6.16) 
quency. 1) through 
mc. sweep. hole in 
Marker g( n- tuner 
erator at cover 
45.75 mc. 
and 42.1 nu:. 

Oscilloscope Pin 5 (plate) 
of V , 6CB6, 
through de- 
tector circuit. 
See Fig. 4 

Ls, (bottom), L.. 
(tuner), and L;, 
for curve below: 

EN 1551130T 
.2.Mc LOITUNERI S /S VC 

u3.rw. 
- 

39.75 

4 

5 

41.25 mc. 
unmodu- 
lated 

47.25 mc. 
unmodu- 
lated 

41.25 mc. L n - 

modulate 3 

6 44.0 mc. un- 
modulated 

Same as Same as step 1 Same as 
step 1 step 1 

Same as 
above 

Same as 
above 

Same as 
above 

Same as above 

Same as above 

Same as above 

7 42.0 mc. un- 
modulated 

Same as 
above 

Same as above, 

Same as 
above 

Same as 
above 

L.. for minimum 
reading 

REMARKS 

Set the tuner to a free 
channel. Apply -12 volts 
between the junction of 
R.,7 -C, and chassis 

Remove a.g.c.voltage. Dis- 
connect T;,; primary 
from pin 5 of V,; connect 
a 330 -ohm resistor in its 
place. Lower the V, 
shield. Set the v.h.f. 
tuner between any two 
channels. 

T,.e (top) for mini- 
mum reading 

T;s (top) for mini- 
mum reading 

Same as 
above 

T:,, for maximum 
reading 

Same as 
above 

8 45.2 mc. un- 
modulated 

Same as 
above 

Same as above Same as 
above 

T,; for maximum 
reading 

Tse (bottom) for 
maximum reading 

9 43.2 mc. un- 
modulated 

Same as 
above 

Same as above Same as 
above 

Tr: (bottom) for 
maximum reading 

Same as step 1 

Reduce signal generator 
output to keep v.t.v.m. 
reading between 1 and 2 
volts 

10 

11 

Repeat steps 3 to 5 inclusive 

43.25 mc. Raised tube 
center fre- shield on 
quency. 1) V, 
mc. sweep. 
Markers :: t 
41.25 mc.. 
42.1 mc., 
45.75 mc., 
and47.25nt.c. 

Oscilloscope Across diode 
load resistor. 
R,,,, with 
33,000 -ohm 
isolation 
resistor in 
series with 
hot scope 
lead 

Ts., Ts7, T56 (bot- 
tom), and T;,; 
(bottom) for re- 
sponse curve below: 

.,.OML YES CsE 
C00% 

.OMC qn.7. SMC 

SWyO TOx 
.T7SMC zMC 

SOUND ALIGNMENT 

12 

13 

Tuae to 
cl=annel 

Saine a 

or - the -air TV 

s above 

14 4.5 mc. un 
modulate I 

Pin 2 of V, 

V.T.V M. 

V.T.V M. 

Pin 5 of V. 
6AL5) ; 

ground lead 
to pin 7 

T:, (bottom); Ls, 
for maximum 
reading 

Through 
100,000 -ohm 
resistor to 
terminal 5 
of T 

(top) for zero 
reading 

Connect ground lead of 
v.t.v.m. to junction of 
two matched 100,000- 
ohm resistors connected 
in series across Reo 

4.5 MC. TRAP ALIGNMENT 

V.T.V M. Pin 11 of Vze. Le, for minimum Short pin 1 of Ve (4th 
the picture 
tube 

I 
reading video i.f. 

chassis 
amplifier) to 
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Fig. 3. Schematic diagram of the v.h.f. tuner used with the Sylvania 1 -518 
series TV chassis. Note the u.h.f.-v.h.f. switch at the lower left corner. 

100pv /d 

INPUT 120K 

220K 

1N34 

1N60 001 
SCOPE 

CRYSTAL 

INOT NECESSARY IF SHIELDED LEAD 
IS USED ON SCOPE) 

Fig. 4. Detector circuit used in step 2 

of the video id. alignment procedure. 

to feed right through the v.h.f. tuner. 
The oscillator coils are slug tuned and 
adjustable from the front of the re- 
ceiver so that all channels can be 
adjusted with the fine tuning control, 
C,, remaining in the center of its 
range, so that fine tuning will not be 

needed when you change channels. 
The L. slug on the tuner should not 

be used for correcting split tuning 
in the fringe as had been done on 
former Sylvania chassis. It is part of 
the bandpass stage of the video i.f. 
and changing its tuning without test 
equipment may seriously affect the 
alignment of the receiver. 

Video Circuits 
The i.f. amplifier consists of four 

tubes together with their tuned cir- 
cuits and traps (Fig. 2). The tuned 
circuits are staggered, that is, each 
circuit is tuned to a different fre- 
quency within the i.f. passband and 
each circuit is adjusted by means 
of resistance loading to have a certain 
bandwidth. The over -all result is to 

Fig. 5. Schematic diagram of the u.h.f. tuner available for the Sylvania TV sets. 

300 OHM 
ANTENNA 
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pof0 

C25 

No 

25 

i25 
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C26 471) 

i OUTPUT 
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Ú 
Ñ 
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IOr,, 

C27 2e C30 
O .. 3 T eo 9 

VIII' 6.36 FIL 

520 
270.A 

PRESELECTOR 

R26 
ION 

C34 
6OON 

ii¡Ar r- V 

527 
470f1 
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produce an i.f. response curve which 
is flat -topped and which passes a band 
of frequencies from 42.1 mc., at ap- 
proximately 70% response, to 45.75 
mc. (video carrier) at 50% response. 

All i.f. transformers and traps are 
enclosed in a shielding can with the 
exception of the cathode trap in the 
4th i.f. This minimizes radiation at 
the higher i.f. frequencies. The traps 
which are included in the i.f. system 
function to produce high attenuation 
for a specific frequency. Two of these 
traps are tuned to attenuate the ac- 
companying sound carrier. One trap 
is adjusted to attenuate the adjacent 
channel sound carrier and one trap is 
adjusted to attenuate the adjacent 
channel video carrier. 

The bandpass stage of the 1 -518 
chassis is located at the beginning 
of the video strip instead of at the 
end as in former Sylvania chassis. 
The bandpass primary is LE on the 
tuner. Its secondary is L6, located on 
the main chassis. The can next to 
L6:, is the link shunt coil, L.., used as 
a bandwidth coil. Only the position 
of the bandpass response can be ad- 
justed with the primary and sec- 
ondary coils; relatively little can be 
done to its width or amplitude. The 
incorporation of the link shunt coil 
gives control over the bandwith and, 
hence, the amplitude of the bandpass 
This makes the adjustment of the 
stage much more flexible. The pri- 
mary and secondary are adjusted so 
that the picture i.f. carrier, 45.75 mc., 
is up on the right corner of the re- 
sponse curve and then the link shunt 
coil is adjusted to shape the curve so 
that 42.1 mc. is on the left corner. 
This gives the optimum response and 
prevents a loss in gain or bandwidth 
due to coil variations that give too 
little or too much bandwith. 

Bifilar wound transformers are 
used in the video i.f. stages. This type 
of transformer has the primary and 
secondary wound simultaneously on 
the coil form giving overcoupling. 
The overcoupling produces two peaks 
on its response characteristics. Each 
transformer is tuned to favor just one 
of the peaks, the other peak is far 
enough away and its amplitude is 
small enough so as to have but a 
small effect on the over -all response. 
By using bifilar wound transformers, 
a maximum transfer of energy from 
plate to grid is effected. Noise im- 
munity is improved since the grid 
time constant is lower than when RC 
coupling is employed. Also, troubles 
which might result from leakage or 
failures of coupling condensers are 
eliminated. 

At 44 mc., harmonic radiation be- 
comes an important factor. This 
shows up as "tweets" or interference 
patterns in the picture. The high 
amplitude of the signal at the video 
detector stage could present serious 
radiation problems were it not for the 
use of a crystal diode for a detector. 
This eliminates components such as a 
tube socket and heater leads that 

(Continued on page 188) 
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imtz 
DESIINED 

BY AND FOR YOU! 

Open back 
view. 

New CBS - HnRON Tube - and -Tool Caddy, 
Another Tube Caddy? Yes, but you service -dealers helped us design this one. 

Helped us throw out a dozen almost -right designs. S.ayed with us until the CBS - 
Hytron Tube- and -Tool Caddy became your Caddy. Built the way you want it. 

Your new Caddy has literally dozens of features ... many unique. Here are 
only a few: Roomy ... holds 218 tubes! Also all your necessary tools, small parts. 
volt -ohmmeter, flashlight, and reference data. Compact ... functional design 
wastes not one inch of space. Accessible ... everythir.g in sight and reach. Rugged 

. strong. tip -proof - used safely as seat. Test Mirror ... reversible for protec- 
tion - mounted in cover supported by adjustable fiction hinge. 

Sorry, there's just not enough space to tell all. But see your new Caddy your- 
self at your CBS -Hytron dis- 
tributor's. He has a red -hot 
deal for you. He'll show you 
how amazingly easy it is for 
you to own this unique CBS - 
Hytron Tube - and -Tool 
Caddy. See him today. 

Open front 
and top 
views. 

New CBS- HYTRON Twin Pin Straightener 
Ever wished you had a combination 7 -Pin and 9 -Pin Straightener? 

One that was handy. compact, light? But also a precision job, just like 
CBS -Hytron's original 7 -Pin and 9 -Pin Straighteners? 

Here it is: The new CBS -Hytron Twin Pin Straightener, SH79. 
Same life -time, wear -and -corrosion- resistant steel dies. Same individ- 
ually drilled. precision pin- circle holes. Same absence of guide -posts. 
permitting that final touch of sidewise straightening. The "Twin" is 
also roll -proof. 

And the Twin is only 980 net. Get at least two ... for pocket. tool kit, 
bench. Call your CBS -Hytron distributor today. Yes, he still has the 
famous individual CBS -Hytron 7 -Pin and 9 -Pin Straighteners at only 
614 each net. Get them, too. 

CUTTING YOUR: CALL-BACKS WITH CBS -HYTRON CTS- RATED *5AW4 and 6CU6? 

They're the most tal red -alxmt tulles in TV today. CItS- 
Ilytron CTS -Rated 5AW4 and fiCU6 are both rated for 
dependable Continuous Television Service. Heavy -duty 
work horses, they replace the 5U4G and 6BQ6GT re- 
spectively. 

Brand new designs, lot just improved tubes. the 5AW4 
and 6CU6 have big satety factors. Give you long ... lo tg 
trouble -free life. Loa' in those hard- working, heav ly 

Rated for 
Continuous 
Tete, ision 
Service 

loaded rectifier and horizontal amplifier sockets ... even 
in 21 -inch jobs. 

Start slashing your call -backs with these tubes right 
now. 5AW4 and 6CU6 are available only from your CBS - 
Hytron distributor. See him today. Ask for complete 
5AW4 and 6CU6 data. Or write direct. Above all, don't let 
another day slip by without trying these wonderful, new 
CBS -Hytron CTS -Rated tubes. 

e, Yes, more CBS- Hytron CTS -Rated tubes are coming. Watch for them. 

CBS -H Y T R O N Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

Monufoctu -ers of ' A MEMBER OF THE CBS FAMILY: CBS Radio CBS Television Columbia Records, Inc. 

Receiving Tubes Since 1921 CBS Laboratories CBS -Columbia, Inc. and CBS- Hytron 

F:ECEWING ... TRANSMITTING ... SPECIAL-F URPOSE AND TV PICTURE TUBES GERMANIUM DIODES AN1) TRANSISTORS 
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A SOUND-ACTUATED 

eteeatkitie 
Swtd 

Over -all view of the 
sound -actuated electronic 
switch. It can be installed 
in a TV set or any 
gear it is to control. 

By LT. COMDR. BENJAMIN G. LEWIS, USNR 
Electronics Training Officer, U.S. Naval Air Station. Willow Grove. Po. 

Whistle away TV commercials or turn your audio gear on 

and off by means of this sensitive switching circuit. 

THIS article describes a sound -ac- 
tuated electronic switch which 
automatically reverses its action 

on successive cycles. The switch was 
originally constructed to provide con- 
venience in switching audio systems on 
and off. After being tested it was in- 
corporated in the author's television 
receiver to allow the elimination of 
the sound output from the loudspeak- 
er when the program material was 
considered undesirable, when desiring 
to converse, or when answering the 
telephone or door. It may readily be 
adapted for other uses such as open- 
ing and closing doors or starting and 
stopping model trains, airplanes, or 
boats. 

Obviously the simplest method of 
switching something on and off is to 
insert a switch in series with it. A 
method of switching a sound system 
on and off from anywhere in its vicin- 
ity without actually carrying the 
switch is to trigger off a relay circuit 
by a sound which can be easily pro- 
duced by any human being. One such 
sound is a whistle which most people 
can do without any accessory equip- 
ment. 

The design problem was to construct 
a circuit which would cause a pair of 
contacts to open when a tone was 
whistled. The contacts must then re- 
main open, irrespective of normal 
noise and conversation, until a tone of 
approximately the same pitch is 
whistled again, at which time the con- 
tacts must close and remain closed 
until the tone is again whistled, ir- 
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respective of normal noise in the room. 
This latter includes sound output from 
the loudspeaker. 

The major advantage of utilizing 
the whistle to actuate the electronic 
switch lies in the fact that it has a 
selectable pitch. This permits the use 
of a resonant -type amplifier which en- 
ables the switch to discriminate 
against normal sounds, whether from 
conversation or from the audio sys- 
tem, and only to respond to a whistle 
of the correct tone. 

The whistle has a further advantage - 

in that the electronic switch may re- 
ceive its energy from a small micro- 
phone of cheap construction. The lat- 
ter follows because a wide frequency 
range is not only unnecessary but un- 
desirable. The microphone may be 
small and easily hidden behind a pic- 
ture or cabinet so that no external 
connections to the unit are visible. If 
desired the microphone and electronic 
switch unit may be installed in a 
television cabinet. Before actually de- 
scribing the device the author wishes 
to state that it has rendered a defi- 
nite service in allowing undesirable 
portions of program material to be 
conveniently eliminated. It also has 
given great enjoyment in continually 
astounding the layman, most of whom 
are amazed to observe that a short, 
easily produced whistle, sounded from 
anywhere in the room can cause such 
reliable switching action. 

The circuit consists of a two -stage 
resonant amplifier, a double diode, two 
switching triodes and three sensitive 

relays. Two relays will suffice if one 
has double -pole, double -throw con- 
tacts. This type was not easily ob- 
tainable hence two similar relays, 
wired in series, were used. Nothing 
but standard type parts were incor- 
porated, hence the unit is easily re- 
produced. 

Circuit symbols refer to the sche- 
matic diagram. The two -stage reso- 
nant amplifier consists of V,, a high - 
gain pentode, and Vz,, a triode. To 
provide sufficient gain so that an ordi- 
nary crystal microphone could be used, 
V, is a 6AC7 pentode. Caution must be 
observed in selecting a 6AC7 which is 
not microphonic. The plate load be- 
tween the two stages is made resonant 
by replacing the conventional resistor 
with an audio reactor and then by 
shunting the reactor with a capaci- 
tance of such a value as to produce a 
parallel reasonant circuit having a fre- 
quency whose pitch can easily be 
whistled. Since the average human 
whistle is practically a pure sine wave, 
i.e., carries few overtones or harmonics, 
all of the energy contained in the 
whistled note is available to trigger 
off the circuit. 

Experimentation showed that the 
gain of the amplifier must be carefully 
adjusted. Oversensitivity resulted in 
occasional triggering off of the switch 
by sounds either emanating from the 
audio system or being produced in the 
room. Undersensitivity resulted in 
failure of the whistle to produce the 
desired switching action from a far 
corner of the room. Further, it was 
shown that the selection of an audio 
reactor with high inductance and low 
resistance (high "Q "), resulted in such 
high selectivity that the average 
human being could not always whistle 
the correct tone required to trigger 
off the switch. By utilizing the 500 
ohm (d.c. resistance) primary of an 
old audio transformer as L,, the plate 
load of V,, the resonant amplifier had 
sufficient gain to actuate the electronic 
switch on picking up tones from about 
900 -1000 cps, yet discriminated against 
other frequencies to prevent unwanted 
or accidental triggering. 900 -1000 cps 
was the frequency the author found 
easiest to whistle. 

The value of C,, the shunting capac- 
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itance, is determined by connecting 
the output of the two -stage amplifier 
to an a.c. vacuum -tube voltmeter or an 
oscilloscope. Insert the audio reactor, 

into the circuit. Whistle whatever 
tone you find most convenient to pro- 
duce somewhere near the microphone. 
Observe the output of the amplifier. 
Add capacitance across L, in small in- 
crements until a ret.onant condition, 
i.e.. maximum output, is indicated. 
Install that value of C. permanently 
into the circuit. If a reactor having 
a winding whose d c. resistance is 
about 500 ohms is used, adequate but 
not over -selectivity will be achieved. 

To further increase the reliability 
of the circuit in discriminating against 
ordinary room noise and loudspeaker 
output, a time delay )f approximately 
one second was introduced in the 
switching circuits. The configuration 
of the components producing this de- 
lay is described below. 

The sequence of operation and func- 
tional description of the various cir- 
cuit components may best be described 
by considering the action of each 
switch cycle as follows. 

Condition One 

All relays open. Switch, which is 
connected through terminals 2 and 3 
on RL:,, is closed. 

a. Microphone pick:: up sound of ap- 
proximately correct frequency. 

b. Sound is amplified by V, and V:... 
c. Output of V. is connected to a 

plate and opposite cathode (terminals 
5: and 5) of duo -diode, V,. 

d. The negative rectified output of 
V., picked off at terminal 3, is 
grounded through terminals 2 and 3 
of relay #2 and for the present has 
no effect on the circuit. 

e. The positive rectified output of 
V picked off at terminal 8, charges 
C, through resistor R., introducing a 
time delay of about cne second in the 
circuit. The positive potential is ap- 
plied to the grid of V,. Unsustained 
sounds of the correct frequency which 
Ere picked up by the microphone and 
which do not have sufficient amplitude 
or longevity to charge C, to a value 
positive enough to initiate the switch- 
ing action, leak off ti- rough R,. 

f. A fixed bias of about plus 12 
volts is maintained at the cathode of 
V,. This bias is produced by the 
bleeder network, R and R,,. With no 
potential appearing across C,, this bias 
is sufficient to keep V. virtually cut 
cff. The plate current of V, flows 
through the coils of relays #1 and 
#2. These relays ate therefore nor - 
rnally open. 

g. Relay #3 remair.s open by virtue 
of the fact that V,B, whose plate cur- 
rent must flow through the relay coil, 
is operated at a very low plate volt- 
age, with subsequent low plate cur- 
rent. Note that one end of R,. is 
grounded through contacts 2 and 3 of 
RL,. This reduces the plate voltage 
of V,a to less than 50 volts. 

h. When the positive potential de- 
veloped across C, drives the grid of V. 
sufficiently positive to increase its 
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plaie current to such an extent that 
RL, and RL, close, the following con - 
nec:ions are made or broken: 

1. Terminals 2 and 3 of RL, open. 
The plate voltage of V. thereby in- 
creases, causing an increase in the 
plate current of V,,.. This increased 
current, flowing through the coil of 
RL:, closes the relay. 

2. Terminals 1 and 2 of RL, close. 
Grid V, is thereby grounded, prevent- 
ing any further impulse or transients 
introduced into the circuit from affect- 
ing performance. 

3. Terminals 2 and 3 of RL, open, 
disconnecting any loudspeaker or 
other device which is connected in 
series with these terminals. (Note: In 
the circuit as used with a loudspeaker, 
one side of the secondary of the audio 
output transformer was grounded and 
the voice coil was connected so that 
it could only ground through terminal 
3 of RL,.) 

4. Terminals 1 and 2 of RL, close. 
This grounds the cathode, pin 8 of V,, 
ren-oving the plus 12 volt bias. With 
its grid and cathode both grounded, 
V, conducts heavily enough to keep 
RL, and RL, reliably closed. The series 
resistor, R,,, limits the current flow to 
a safe value. 

5. Terminals 2 and 3 of RL: open. 
This removes the ground from the 
grid of V,,, and connects it directly to 
the plate, pin 3, of the diode, V,. The 
circuit is now in condition (2). 

Condition Two 

All relays closed. Switch open. 
a At some future time the micro- 

phone again picks up sound of ap- 

proximately the correct frequency. 
b. This sound is amplified by V, and 

V,., and rectified by V,, as before. 
c. The negative rectified voltage 

developed at the plate, pin 3 of V.:, is 
applied to the grid of V,,.. The positive 
rectified voltage has no effect, inas- 
much as pin 5 of V. is now grounded. 

d. The amount of negative voltage 
developed across C,, depends upon the 
longevity, frequency. and amplitude 
of the sound picked up by the micro- 
phone. The values of R,. and C,, were 
selected to provide reliable reverse 
switching action with a whistle of 
medium intensity and duration of 
slightly over one second. This prevents 
unwanted sounds from affecting the 
circuit. Note also that the large con- 
denser, C,,, which is placed from the 
plate of V, to ground, also adds time 
delay to the circuit by preventing the 
rapid change of plate voltage of Val. 

e. As the negative voltage builds up 
at the grid of V,,,, the plate current is 
reduced. Finally the current is low- 
ered sufficiently to permit RL, to open 
and the following connections are 
made or broken: 

1. Terminals 2 and 3 of RL, close, 
re- connecting the loudspeaker. 

2. Terminals 1 and 2 of RL, open, 
ungrounding the cathode of V. and re- 
applying the plus 12 volt bias to it. 

3. Plate current of V, immediately 
drops, opening RL, and RL,. 

4. Terminals 2 and 3 of RL, close, 
reducing the plate voltage of V,, to 
less than 50 volts. RL, therefore re- 
mains open even though the sound 
which the microphone is picking up 
ceases. (Continued on page 181) 

The sound- actuated switch, arranged for operation at a 950 cps resonant frequency. 

R R., R., R,, R,,. -1 megohm, 1,2 r. res. 

R: -200 ohm, 1/2 r . 

R,- 80,000 ohm, I r. res. 
R,. -750 ohm. 1/2 r. res. 
R,- 39,000 ohm, s/Z r. res. 

megohm, s/Z w. res. 
R -2000 ohm, I r. res. 
R ,,- 47.000 ohm, 2 r. res. 
R,, -2200 ohm, 2 r. res. 
R -8200 ohm, 1 w res. 
R - 30,000 ohm, 2 r. res. 
R ,,- 15.000 ohm, 1 r. res. 
H,- 20,000 ohm, I r. res. 
R ,,- 10.000 ohm, I r. res. 
C C,-10 pfd., 25 r. elec. cond. 
C,-8 pfd., 300 v. elec. cond. 
C, -.0006 pfd., 400 v. cond. (See text) 

C, -.I pfd., 400 v. cond. 
Ca-, pfd.. 400 r. cond. 

C,,-I pfd., 200 v. cond. 
C., C, -10 pfd., 430 v. elec. cond. 

pfd., 300 v. elec. cond. 
S, -S.p.s.t. ,witch 
RL,, RL,-3500 ohm relay. s.p.d.t. ,witch 
RL, -7000 ohm relay, s.p.d.t. switch 
L, -See text 
J, -Mie. jack 
T, -Power trans. 300 -0 -300 e. @ 30 ma.; S v. 

@ 2 amps: 6.3 v. @ 2 amps. 
V, -64C7 tube 
V_ -6SN7 tube 
V, -6H6 tube 
V.-6J5 tube 
V;, -5Y3 tube 
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AN EXPANDED-SCALE 

POWER LINE METER 
By J. H. MINTZER 

Radio & TV Div.. Sylvania Electric Products Inc. 

Front and rear views of the home-built unit for monitoring 
line voltage in the ham shack. service shop. or test bench. 

Increased efficiency and better accuracy 

can be obtained by expanding meter scale 

to cover portion between 90 and 130 volts. 

AHANDY item around any ham 
shack, service or experimenter's 
bench is an accurate means of 

measuring or monitoring the line volt- 
age. This is particularly true if, as in 
our case, a means for controlling the 
line voltage, such as a Variac, is being 
used. One of the many points in favor 
of this accuracy is that all manufac- 
turers' reference voltages for electron- 
ic equipment designed to operate on 
normal line voltage (excluding those 
with a regulated supply) are based on 
an input voltage of 11712 volts a.c. 

Our line source consisted of the 
commonly -used Variac, a 0 -150 volt 
a.c. meter, and several "out" recep- 
tacles housed in a small cabinet. Since 
we used this source continually, at 
or near normal line voltage, we came 
to the conclusion that more accuracy 
and efficiency could be obtained by ex- 
panding the needed section of the 
meter scale and eliminating the sec- 
tion not used. 

After experimenting with several 
different ideas, we came up with the 
circuit shown in Fig. 1. The operation 
is as follows: The line current is rec- 
tified to pulsating d.c. by means of 
the selenium rectifier. Resistor R, was 
selected to allow approximately 20 
ma. to flow through the VR -105 at 
117 volts a.c. input. The meter and 
calibrating resistor, R:, are shunted 
across resistor R,. When the assembly 
is connected to the output of a Variac 
and started at zero voltage, it will be 
found that no meter reading will oc- 
cur until the input voltage reaches 
approximately 90 volts. At that time 
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the peaks will fire the VR -105 and a 
slight meter reading will be obtained 
due to the small amount of current 
passing through the VR tube. As the 
input voltage is increased, the meter 
action will be linear to full scale. R. 
can then be adjusted for a full -scale 
reading of 130 volts. The meter scale 
will look like the one in the photo- 
graph. Condenser a may or may not 
be required to eliminate the a.c. effect 
on the meter pointer depending on 
the amount of damping in the meter 
being used. 

This circuit was checked for ac- 
curacy daily over a period of two 
weeks and then weekly for a period 
of several months. It was found to 
vary not more than 12 volt during 
warmup and could be considered ac- 

Fig. 1. Complete schematic for the meter. 
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curate for all practical purposes with 
zero drift after 10 minutes. 

This metering circuit was later sub- 
stituted in the author's ham rig in 
place of the 0 -150 volt a.c. line meter. 
It was not only more accurate but 
more impressive! 

The practical technician should be 
able to adapt this circuit to almost 
any meter scale expansion required. 
For example, a VR -150 could be sub- 
stituted for the VR -105 which would 
give almost the same expansion for 
use at 220 volt line measurements. A 
neon lamp could be used in place of 
the VR tube and suitable resistors in- 
serted to delay firing time, thereby 
adapting the meter scale to the suit- 
able range. 

Making a meter face should offer 
no serious problems. Most meter faces 
are easily removable. A piece of plain 
white paper can be placed on the face 
and the scale limits marked. The 
paper can then be glued on the re- 
verse side of the meter face plate 
and the proper arc drawn. 

A variable a.c. supply and a stand- 
ard meter should be used to mark 
the 90 to 130 volt points. If the 
meter is to be placed in a steel panel 
in the final assembly, it should also 
be placed in a steel panel when the 
calibration marks are plotted- other- 
wise the marks will be worthless. 
Those who have access to numbering 
and. lettering facilities can produce a 
commercial -looking job. Those who do 
not have these facilities, need only 
the requisite amount of patience to 
accomplish the same results. -- 
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THE BEST SET IS ONLY AS GOOD AS ITS ANTENNA! 

The "BIG JACK ", recognized even by 

competitive manufc.cturers as the best 

performing VHF antenna design ever 

developed HAS BEEN ON THE MAR- 
KET FOR MORE THAN 11/2 YEARS! 

WE 

CHALLENGE: 
any other manufacturer 

who claims this design 

as his original 
idea! 

b' 

BJ2 
PATENT APPLIED FOR 

THIS GAIN CHART P/Z4Ve4- THE SUPERIORITY 

OF THE K -T "BIG JACK" VHF ANTENNA 

DB 
GAIN 2 

Model Tvpe List Price 
16 

14 

12 

BJ-1 single bay $16.78 

BJ-2 2 -bay $35.05 

* HIGH GAIN ON ALL VHF CHANNELS 

* PREASSEMBLED 

1( 1" HEAVY ALUMINUM BOOM 

i( CRIMPED & DOWEL REINFORCED HEAVY 
(7, 16" O.D.) ALUMINUM TUBING 

1' "SURE- GRIP" CAST ALUMINUM MAST 
CLAMP WILL NO r SPREAD, BEND OR 
COLLAPSE. 

10 

8 

CHANNEL NUMBER 
4 5 6 7 8 9 10 11 12 13 

KM 
- 

MI 1 it 
.-"B - IG JACK 

ANTENNAS 
I 

B1-2 

B1-1 

NO OTHER VHF ANTENNA CAN HONESTLY 

CLAIM THESE "BIG JACK" RATINGS AS A RESULT 

OF THEIR OWN ORIGINAL ENGINEERING 
AND DEVELOPMENT 
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A SIMPLE VERSATILE 

SUBSTITUTION 

TESTER t .41 
Fig. 1. Subs:i:udon 

tester. as built into a sur- 
plus control box. It may also 
be built without a surplus unit. 

By FREDERIC T. C. BREWER 

This handy aid furnishes many resistor and condenser 

values and is also useful for simple signal tracing. 

ALTHOUGH modern service shops 
are equipped with many new and 
complicated test instruments for 

performing the more intricate service 
operations, some service technicians 
still use the time consuming method 
of bridging resistors and condensers 
from the parts drawer instead of add- 
ing a simple substitution tester to 
their instrument rack. This writer has 
often thought of designing such a unit 
for his service bench. However, like 
many good intentions, a slight push 
was needed to get the project under 
way. This push was supplied when a 
war surplus unit with sufficient poten- 
tiality was encountered. 

The circuit of the substitution 
tester is simple even though it was 
designed around a surplus item and it 
has several unique features which 
recommend it for new construction. 

Aside from providing resistor and 
condenser substitution, the unit is also 
a simple signal tracer. 

The condenser values it will sub- 
stitute are: 0.02 pfd., 0.03 pfd., 0.05 
pfd., and 0.1 pfd. at 600 volts; 20 pfd., 
30 pfd., and 50 pfd. at 450 volts. How- 
ever, these values may be changed to 
suit the individual technician's needs. 

Resistance values are provided by 
an Ohmite type AB 2 -watt poten- 
tiometer with a linear taper. The 
stock number is CU -1052. This 
potentiometer has a total resistance 
of one megohm. The manufacturer 
states that the minimum resistance is 
less than 1/25,000 of the total re- 
sistance. It turned out to be about 
6 ohms for the unit used. Thus, re- 
sistance values from 6 ohms to one 
megohm are available. When the 
potentiometer is substituted in a cir- 
cuit, make sure that its wattage rat- 
ing will not be exceeded. 
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If this substitution tester is built 
as new equipment, calibration of the 
potentiometer is most easily accom- 
plished by obtaining an etched metal 
dial plate marked 0 -10 in 300 °. The 
potentiometer has a rotation of 
312 ° ±3° and since it has a linear 
taper each division on the dial will 
represent about 100,000 ohms. If 
greater accuracy is desired, more divi- 
sions may be added and the actual 
resistance at each division checked 
with an ohmmeter. For most elec- 
tronic work the first method is ac- 
curate enough. However, if any re- 
sistance value from 6 ohms to one 
megohm is required, and the value 
must be accurate, simply connect the 

Fig. 2. Complete schematic diagram and 
parts list for building substitution tester. 
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.. k, -6 ohm to t ,n.gohm. 2 w. pot, 
linear taper (Ohmite CV- 1052). 

C, -.03 pfd., 600 v. tond. 
Ca-20 pfd., 450 e. cond. 
C.-.02 pjd.. 600 v. cond. 
C,, Cs-.1 ;dd., 600 v. cond. 
Ca-30 ad.. 450 v. cond. 
S, -D.p. 5 -pos. selector ,w. 
J,, J: --Open circuit jack 
I -311 -6448 remote control trait or .yul valent 

leads from the substitution tester to 
an ohmmeter and rotate the poten- 
tiometer until the proper resistance is 
obtained. The accuracy of this meth- 
od is limited only by the accuracy of 
your meter. 

Fig. 1 shows the complete substitu- 
tion tester, together with test leads, 
housed in a war surplus type Ml -6448 
remote control unit. Fig. 2 is the 
schematic of the substitution tester. 
As can be seen from Fig. 2, the only 
additional components needed to con- 
vert the Ml -6448 to a substitution 
tester are six condensers and the 
potentiometer. The numbers beside 
the condensers ( #10, #2 etc.) are the 
numbers of the terminals on the 
terminal strip in the Ml -6448. Simply 
connect the condensers to the termi- 
nais whose numbers appear in the 
schematic. Also, connect a wire from 
terminal #8 to #5, as shown in the 
schematic. 

This wiring may be completed in a 
few minutes. When it is done, replace 
the potentiometer which comes with 
the unit with the Ohmite pot. Also, 
remove the 3300 ohm resistor. (The 
inside of the Ml -6448, before any 
changes were made, is shown on the 
left in the photograph of Fig. 3. The 
unit after it was converted to a sub- 
stitution tester is shown at the right.) 

The wire which was connected to 
terminal 1 (Fig. 3) of the original 
potentiometer is wired to the shell of 
the jack marked "Phone." Also, con- 
nect a wire between the shells of the 
two jacks. The wire which is removed 
from terminal 2, on the original pot, 
is wired to the point on the switch 
where the 3300 ohm resistor was con- 
nected. Wire terminal 2 of the Ohmite 
control to the high side of the jack 
marked "Test." Wire terminal 1 to 
the switch (to the contact which has 
the last green wire, in a clockwise 
direction, connected). 

Some service shops may already 
have some Ml -6448 units. If you do 
not have one and cannot obtain one 
(they are still available in substantial 
quantity and for a modest sum in the 
New York area, and may be available 
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in other parts of the country), the 
substitution tester may be built in a 
small utility box by obtaining the 
necessary parts and following the 
schematic in Fig. 2. 

Circuits provided by the substitu- 
tion tester are diagrammed in Table 1. 

Very little switching is necessary to 
obtain these circuits and only three 
test leads are used. The ph one jack 
marked "Test" is connected with two 
of these, a red and a black, by a phone 
plug. The other test lead is also red 
and is plugged into the jack marked 
"Phone." These test leads should 
have insulated clips for testing in 
difficult places. 

When the red test lead (which is 
plugged into the jack marked 
"Phone "), is removed, and high -im- 
pedance headphones inserted (with 
the selector switch in position num- 
ber 1), the substitution tester becomes 
a signal tracer. Since for this switch 
position the potentiometer is in paral- 
lel with the phones, it is possible to 
provide the proper bac impedance for 
circuits which must have a lcw -impe- 
dance load, such as an output trans- 
former secondary; or circuits which 
must have a high impedance load, 
such as the plate circuit of a vacuum 
tube. By turning the selector switch 
to position number 3 the potentiom- 
eter is put in series with the phones 
making a series signal tracer avail- 
able. A 0.1 pfd. condenser blocks the 
d.c. current from the phones in each 
case. 

There is one safety feature that 
might be mentioned. The 30 pfd. con- 
denser is automatically grounded 
when the selector switch is in position 

fig. 3. Left, the war surplus Ml -6448 remote control box before _onve'sion. Right. 
the remote control box after conversion to the substitution tester de scribed here. 

number 3. Thus, if it is accidentally 
left charged it will be automatically 
discharged when the selector switch 
is mcved from position 4. 

As an example of how the substitu- 
tion tester is used, suppose a radio 
receiver with a bad hum is in for 
repair. The power supply filter con- 
densers are likely suspects. This par- 
ticular receiver is a common a.c. -d.c. 
table model employing a two- section 
condenser in the power supply. The 
condenser values are 30 µfd. and 50 
pfd. From Table 1 you find that it is 
possible to substitute both a 20 and 
a 30 pfd. condenser in the receiver 
at the same time. Although these are 

J 

not the exact values, bridging them 
across the two sections of the suspect- 
ed condenser will reveal whether or 
not it is faulty and causing the hum. 
Connect the black test lead to the 
negative lead in the suspected con- 
denser. The red test leads go to the 
positive terminals of the condenser. 
Also, each section of the condenser 
may be individually bridged with a 
condenser of the same capacitance 
with this substitution tester. 

After a short time the technician 
will find he operates this substitution 
tester automatically and he will also 
realize it is one of the most useful 
instruments in his shop. 

Table I. The tester circuits corresponding to each position of the selector switch and set of test leads used. 

Circuit 
Selector 
:.witch 

Position 

2 

Use Test Leads 

Red test lead from lack 
marked "test" d black 

Red test lea i from jack 
marked "phone" á 

Both red test eads in par- 
allel & black 

Red test lead from jack 
marked "test" & black 

Red & black test leads from 
jack marked "test" 
Pair of phot.es in jack 
marked "phcne" (signal 
tracer) 
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REG.$117.50 SUPREME TUBE TESTER -V.O.M. ON SALE AT McGEE FOR $64.95 
MODEL 600 WITH ROLL CHART 

7" VOLT- OHM -METER 
BUILT -IN BATTERY TESTER 

SALE PRICE $64.95 
Supreme Model teeter. :Iry -ult ohm 
meter. All in one gru metal Pori tilettcrrryoig1. Case. 10 "x 
12" x 734 ". large 7 "o 

ye 

meter, easy to read. Calibrated good - 
had scale for tube testing with easy to read volt -ohm and 

cale. Most people can operate this meter without 
l 

mp 
asses. the printing is so large. a you would expect with a 

7" meter. Illuminated roll chart 
s 
rush 

would 
tube checker 

operation. Easy to learn how to operate. Battery tester will check all dry batteries ,der proper load. Has resistance ranges from .1 to 20 ohms. 6 AC -DC volt ranges 
of 

O to 2100 volts. 6 r flllamp ranges from 1 to 1000 and O to 10 amps. Tintster had 
a regular net price of $117.50. Our special purchase thin *04.05 price possible. Think of it. the battery and VOM part ie n h one-half our sale price. Stock No. 600 Supreme tube -set tester on le for only 364.95 oat McGee. Only a limited supply is available. Shipping weight 24 Ins. 

SUPREME MODEL 616 TUBE TESTER $49.95 
Supreme Model RIO tulle tester and battery tester. Same as Model non described above, except does not have volt-ohm-meter. Regular $87.45 :hands net. .Sbn'ping weight 
24 lbs. sm .lai ale price only $49.93. 

ESPEY 12 -TUBE FM -AM CHASSIS, $59.95 
* BUILT -IN PRE -AMP FOR G. E. 

VAR:ABLE RELUCTANCE PICK -UP * WIDE RANGE AUDIO 
* WHY NOT ORDER WITH A COAX- 

IAL SPEAKER AND A RECORD 
CHANGER? SEE OUR SPECIAL OF- 
FERING 

Meter . -w 10 í:i model 12 -tu it F ?I -A V . 

Chassis. Latest design with °hums inputs for 
all pes f record layers. crystal or 0.1.. 
sariabte reluctance. Receives Matalard nruud- 

st 1 to 1700 kr and FM AS to 108 n -- 
Wide range audio response (push -pull Ovo out- 
Put, amt bass lased tone control. Loop antenna for no., -. 300 o Inn line type FM antenna May he stapled in cabinet. live lighted slide rule dial. Chassis size. 131/2" x 0' high and to' deep. t -o n:Mete with tubes: 6HE8. 813Á6. 68A6. 12AT7, 6SH7 6ALS. 6SQ7. i.SQ7. 12AT7. 2 -6VOGT and 5V;if.T rectifier. Shipping weight 21 Ihs. Stock No. 7C -X Espey 12-lithe FM -A \I ,Inn -sis. ale 1 . $59.95, le -. -leaks,, output matches ,otr, coil .,f o 12- 1 -" ealal am:,5. ,- our .,r r. 

ESPEY DEAL W. S99.95 
Espe, 7 eh:,.- - complete " I . 

3axial I'.M l sneaker CV- -14' and VM -1150 G.E. 
-speed changer emiipped with a G.E. turn - alnnl ,gar able l uctance cartridge. A bet. 

ter home m sic 
s 

stem than r,linarlly 
available. F.spey' Deal r. al I. Se prise 599.95. with t5' renalnI l'N - eakrr 
P -1 5('s In -oyaI ..f rt-i ly. 510.00 °extra. 

ESPEY DEAL 12), $1113.95 
Espey 7-s el.: t -so 

s 
- o q'lei,. I 12" sial PM speaker CV -141' and the English Garrard :t -speed changer nipped with G.E. car- tridge. riabl,eslrenmeance' alaeutF 

n Aral .2. Sale rire Sils ,, t With 155' nxLÌ P51 sneaker P -I-., t,:ul of CR. 
111 S1O 00 extra 

CONSOLE CABINETS 

TERRIFIC SALE 

TELEVISION CONSOLE 

CABINETS 

(Al Radio- T.V.Cab.$39.95 
Stock No. AH -170 mahogany console radio.television cabinet. with douille doors. 34" high. 35" wide and 2131" deep. The compartment be- 
hind the right hand in door Is 17. wide. 100.1" high and III" deep. Suitable for most 17" TV chassis. Left hand compartment is 14.4. 
wide. 1634" high and IO' deep. for 
radio chassis or could he adapted to Minus other uses. e Both compart- 
ments hase blank panels. Baffle is 

1 for all 8" speaker but Is large 
enough 

t the TV 
more 

his. Stock No. ÁE1.170. 
Sale price. $39.95. 

(B) 17' FULL DOOR MAHOGANY T.V. CABINET $34.95 Stock No. AH -4:10 mahogany television caninet with full doors. 36" high. 2i" wide d 21.4" deep. Furnished with blank panel. Chassis area 22" wide. 1734" high and 1834" deep. Will hold 17" eta easily. Might hold 20" set. but Inc sure to cheek your meal ents. Speaker banes cut for 10" speaker. hot well hold a 12" speaker. This One Cabinet will nook nice in any home. Offered at way less than It cost the famous TV manufacturer. Shipping weight 80 lbs. Stock No. AH 4:tO. Sale price. $34.95. 
(CI 17" 3/ DOOR MAHOGANY T.V. CABINET.. $29.95 Stock No. Alf-85 mahogany console television cabinet suitable for most 17" chassis. 3534^ high. 2034" wide and 20" deep. Has blank panel. TV chassis area 20T ode. 17' high and 17" deep. Speaker name cut for nn N" speaker but there is for a 10 12" speaker. This is ver.' \tractive. well proportioned TV caninet. Put your III. or I2" set in this and be Op to dale. On sale at less than cost of Manufacturer. Skipping weight 65 lbs. Stock No. AH -85. Special sale price. 529.95. 
(D) 21' ani DOOR MAHOGANY T.V. CABINET 939.99 Stock No. Alt -50 mahogany television cahinet with doors. 4 I" high. 25" wide and 2l" deep. Has blank panel. Will hold 17 ". 20" or 21" TV chassis. However. he sure to Watch your measurements so that you have room enough for whatever you intend ;patina In lire cabinet. C1,ass is apes Is _0.a " wide. IO:rinr high and 181.4" front to back. Plenty room for speaker tip to 012" diameter. Shipping weight 8O Ills. Stock No. All -56. Sale price only 939.96. 
(E) 21" OPEN FRONT MAHOGANY T.V. CABINET... ..... ..... .529.93 Stock No. AH -4R hogany television c hinet. 4t^ high. 231'"" wide and 2019" deep. Has blank panel. Chassis area 2034" wide. 21" high and 1011:" deep. Will hold 17 ". 20.' or 21" TV chassis. Speaker pp to I2" diameter. A terrific abinet lu` Only a limited quantity are available. Shipping weight 70 Inn. Stock No. AH -46. Sale price 929.95. 
(F) 17' ..OUR LEADER" MAHOGANY T.V. CABINET. 519.93 Stock No. AH-26 mnhogaany television r.hlnet with a blank panel. 35- high 2 5 wide and 20" deep. s' chassis area Is 171.4 high. 20" wide and 1834" deer,. Will hold most 17' t.. Sneaker I.a'nee is cut for a 12" speaker. Buy this cabinet at the very low pr re f $19.95. Only few to sell. Shipping weight 57 Ills. Stock No. AII.26. Sale price. $19.95. 
Buy conversion kit with any of the above cabinets and aave 53.00. You may take $3.00 off ,In when ordered with of picture tuts-, safety mask. 
11 . in d1 ', kale ,n,e r a,,l kit. 11 1.',1 ..n b., 

28 WATT PORTABLE P.A. SYSTEM ON SALE $69.95 

(B) 28 -WATT PORTABLE P.A. SYSTEM ON SALE $69.95 
3 -SPEED PHONO TOP -TWO 12" SPEAKERS 

HEAVY LEATHERETTE COVERED PLYWOOD PORTABLE CASES 
Mo. a wportable P.A. n t i. 7 nee push -pull amplifier with 2 mike Input- 

. volume ,,t 1 Output transformer tapped at '4, 8. liti. 
1 s O ohms. Two he 12" 1 "1 with 25 ft. ables housed in separate carrying trl i hack. 21" x 16" 1 An 

p 
I - with 3 speed 

cables 
top for playing all 3 ' .- s Is carried ln u of the cases. This P.A. system has 211 watt output with 25 to 303 watt peak *150.00 list P.A. system. No. AP-28X complete with :t speed phono and speakers as pictured hut less mike. Shinning weight 71 s le price 3569.95. Electra -VDire Model Inc .Hike with cable and dy k -Moil. Regular $28.50 list, only $6.95 extra. Flour mike stand 64.95 est,.. 

(Al 50 -WATT PORTABLE P.A. ON SALE $99.95 
3 -SPEED PHONO TOP -TWO 12" SPEAKERS 

No. AP -60X, 51, watt part utle P.A. ay stem. iüar to the AP.2$X : n we 10 tue, 4.61.60 (push -pull parallel. amplifier with inputs for 2 mikes and photo,. tueput tapped at 4. 8. 16. 125. 350 and 500 ,Imes. 2 supe, heavy duty 12" P51 nneaktis with 25 ft. cables in separate carrying ea with citified hack. 21" x 21 13 ". a need phman top plays all :I size e rds. Amplifier has 40 watt output with 
1 to nit watt peak. No AP.60X portable P.A. system with J peed phono and speakers as pictured. but less mike. Shinning weight 100 Ins. (via press or truck only, Sale price 999.95. Electro -Voire Model 610 dynsmlr mike with able and desk stand. Regular 945.00 list. only $11.95 extra. Floor mike stand $.95 eslra. 

(C) 10 -WATT PORTABLE P.A. ON SALE $42.95 
3 -SPEED PHONO TOP -10" ALNICO PM SPEAKER 

AP -101C 10 watt portable P.A. system. Push -pull 7C5 amplifier ith 3 spell phono top. inputs fo. mike and piton,.. separate volume controls a d tone ,ntrol. 10" PM speaker with e 
a 

rryingg c 21" 16" r In" to house complete s 
y 

s m. 990.00 list P.A. system Ni,. AI. 111X. ' eight 41 lbs. Sale price $2.95 liens ike,. Crystal mike with non removable desk stand. $3.95 extra. 

SPECIAL BARGAIN SALE BUYS 
8 TUBE -2 BAND 

WALNUT CONSOLE RADIO 
PUSH -PULL OUTPUT 

3 GANG TUNING 
RECEIVES BROADCAST 8 SHORT WAVE 

SALE PRICE $42.95 - w 
Beautiful. R tube walnut finished console 2 band radio with 3 gang 
tuning Condenser and 1 ush -pull output tubes. Receives broadcast 
rí50 to 1600 K(' and short-wave 6 to IS MC. 

broadcast 
duty concert 

tone R" Jensen PM speaker has exceptionally fine quality' lias 
illuminated slide rule dial and loop antenna built in cabinet. Tubes 
are 11Á7, 14Q7, 1 H . 1251,7. 2 -SOLE and 2 -351'4 rectifiers. 
Walnut cabinet 37' high. and 24" wide has inlaid sections and fine 
quality furniture finish. Brod new in factory cartons. Model 
C-81-11. 8-tube walnut console radio. Shipping weight 40 lbs. 
Special sale price only $42.95. Shipped via express or freight 
only. For 110 volt operation. 

3 -SPEED PORTABLE RECORD PLAYER 

PLAYS ALL 3 SPEEDS 

AND ALL 3 SIZES 

Powerful Amplifier 
Full Size Speaker 

SPECIAL SALE PRICE 

ONLY $15.95 
Our new 1953 model 3 speed record player, n offered at a special 

saving. Model 7R.í3. 3 speed portable electric record player, with 
a powerful 2 -tube plus rectifier amplifier and full size Alnico V 
PM speaker. Plays all three speeds and all three sizes. Crystal 
pickup has an all purpose three -speed needle. Brown reptile finish 
leatherette case 121'" x 101 <," x 5e Shipping weight 10 lbs. 
Model 7843, 3- speed portable record plover only 515.95 each. 

Write For Your Copy of 

McGEE'S GIANT 1954 CATALOGUE 
BARGAINS LIKE THESE ON EVERY PAGE 

Everything for the Television and Radio Service Mon. Up- 
to -date U.H.F. Television Material. 

MCG EE RADIO COMPANY TELEPHONE VICTOR 9045. WRITE FOR FLYER 
ost .a9. 1422 GRAND AVE., KANSAS CITY. MISSOURI 
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BIGGEST STOCK OF STANDARD COIL T.V.TUNERS IN THE NATION Al LOW PRICES 
STANDARD COIL SUPER GASCODE TUNER $19.95 
The TV -2000 series of the Slanders foil Cacao.le tuner offers a new 
development of this famous TV Iront end assembly which affords a 
2 to 1 Improvement in gain and a :I5,c to 51r5 reduction of noise 
over the earlier pentode tuner. Other advances include: easy con- 

inversion 
to UHF reception by simple interchange of channel 

dunors: increased e sitivity for fringe ea reception: eIimina. 
lion of booster and a high pre 8t Item fer the serviceman as a 
replacement unit usale. We I7 brand new factory ca coned TV -200(1 
series Standard ('oil rascals TV liners complete ith toles OBQ7 
or OBK7 and 0.16. These tuners are with shaft lengths 
of 
Standard Coil }.escale tuner 121 

Specify shaft 
rice. 519.95. 

when ordering. 7t'2000 

Mete` with tulles` 0B07 tls JA 6. tuner with 41 ner described alair 
and 

eon It flac 41 
Om 

video I.F. Instead of 21 mc. Brunie new factory cartons.' TV -300.1 Cascode tuner. 
Sale Price, 519.95. 
SC -048. Standard Coil TV-1000 les Pentode TV tuner with 27a" length shaft. 
Complete with tulles 0A05 or 61105 and P,J new Brand n w factory carloned. Stock 
No. 'C.948. Sale price, $13.95 each or two for $27.00. 
Ail of the above tuners are furnished with diagrams for quirk Installation. Longer 
shalt$ may he readily eut to the desired length. Matchlne knobs for channel selector 
and One tuning. fits any of the 'love. Stock No. SCK -2, pair 59e. Set of volume 
and contrast knobs to mach. Sto it No. V( "C2. pair 59c. 

14 -Inch CDnversion Kit S2595 
WITH G.E. TUBE 

14 -Inch tmnersibol . c ti I t, I n.k face, I tear 
guu ar,tet O.F. 1111'4 pistou r bec. a 711 drtlrrtiun tokc 
pith mantling 14.11110 ,nit (:.E. Behack und a 14" plexiglas 
gold trine -arety flask, 111115 Conserdo9 in ,t m9lon., . 

Ils'k 
No. 1411 -U, Sale prive. $25.95. 

1T-INCH CONVERSION KIT $25.95 
17 -inch conversion kit with a 17BP4A, 
17" rectangular brlarkface electro-,nagnelic 
focus picture tube with 6 months' guaran- 
tee, plus matched 70° cosine solo . a G.E. 
haul 14.0110 volt Ay hack and a - 7" rec- 
tangular gold trimmed Wide.. mask and 
sahel shield. Suggested diagram ft rnishe,l. 
Shipping Weight. 30 Ibs. via Ex,reas or 
Truck only. Stock No. 17.4X4 7" cone 
version kit. Sale price. $35.95. Lit Price 
with GE or Raytheon I year guara ,tee pic- 
ture tube, $5.00 extra. 

20 -Inch C lc n Kit 529.95 
Our 20" tit 'I°,h.s 

nth guaranleedn 
conversion 

24, .:'tars- 
solar blackface picture tube. plus a 14.- 
00, volt G.E. built high 

pile 
ltage fly- 

back transformer. plmatched 70, 
wine yoke. obus 20' rectangular gold 

áaman 
Plexiglas 

picturre odic. is 
suggested 

ri ectro-stall ̀  fnrus t,p that requires no 
coil. hipped via express or tettek 

only. ship. weight. 40 lbs. Stock No. 
20-TP. ne net price. $8 /.95. Price with 
Ravtoeon 

Á0 extra. ee r guarantee Picture 
tune. S10 

3 STATION IN1'E:RCOM MASTER $16.95 
SUB STATION $3.95 

3 slat +, used In chrome plated metal 
'ng front. Full 3 -tube am- 

hilt ere f(i, I co idt Ai' -U(' operatit n. Press- to-talk 
cah 

Itch In on tap f the cabinet and v n control with 
aft -on switch and station selector s et. a either 
side. May be used with from one t, J sub.srotions. 
.se.. metchlnr cabinet hrome plated sub- datinn No. 
PMA5.1 Master Is quiet at all ones except when 
pre's...talk twitch Is pressed at the aster call. 
bars switch I:. pressed at the sub. L sees' 3-wire inter- 
con 2 station intercom master MPM -A3, shlp- 

weight 10 lie. Sale price. 5:.5.95 each. sub 
elinns 3 -wire plastic Intercom cable. 100 ft. 
r 95. 

extra 
ft. for $8.95. 

SUB -STATIONS TO SELL AT >3.95 EACH 500 INTERCOM 

1 

L 

led. with cou de in- 

hot, \ I'M spk, toe ln than 

ho1 probe tp. costs. Limited pity. "Stock 
PM -A5. ship. weight 8 Ills. Sale price. $3.95 

each o 3 :Or $10.00. 50l 3's'lee plastic inter- 
valle. rett ft. 51.95. . 10 ft. for 58.95. 

ers leatherette covered Intercom sub-station with rills lack sa'Itar for use with 3 -wire Intercom n 
tare. square and 2t deep. Has new plastic 
erIil cloth. Alnico V PM speaker. A true McGee tlpe. Stock No. NE-5. silt. wets, t. It'2 Iba. S le 
trice 52.95 each or 3 for $10.00. :1 -wire plastie In. 
t corm rave. 100 ft. for $1.95. 510 o. for $8.95. 

T.V. BOOSTER 

CLEARANCE SALE 

Your Choice $8.95 
STANDARD COIL Two for $17.00 SUPER SONIC 

Brad the article on pages 52 and 53 of the December -Radio at TV News,' You ill see 
how a booster like the McMurdo Silver Super Sonic w used for fringe area TV reeep- 
tlon. we caret guarantee tills unusual reception. but we will guarantee this booster to 
Ire sensational value. Continuously variable inductance type tuner from channel 2 in- 
eluding the FM band to rough channel 13. Self- pweresl for 110 ,olts AC operation. In- 
corporates a 6.111 tube. 'In rut for 300 ohm T\' line and 3410 ohm output to TV set. Single 
knob tuning. Attractive plastic case. McMurdo Silver Super Sonic ITV -FM booster. Stock 
No. GB -OB. shipping weight 5 11,5. Sale price. $8 .95 each or two for $17.00. 
Brand ne B -51 tandard Coll 12 channel VHF TV booster. Utilizes printed high Ire- quell, circuits for improved performance. Continuous ,n km b tuning and channel 

41,10r. oli"'5 switch. : :AK-. t Modern ,lark brown plastic cabinet R 4i/ 4t 
For I loi iI1 110 cycle Ar' ,l,,.no,li. .I, i:,1 -!!k' price, $8.95 each or 2 for 517.50. 

3-TUBE SARKES- TARZIAN T.Y. TUNER $995 
This I "'I olar nkr. Tine m Tt Pie 3 tuner Is deny reed. V 
13 channel rotary type ....itch with individually tuned 
coils. Price Is complete with diagram and 'hree tubes: 6C4 O 
OaH6 H.F. and iced m Regular factory -vast Is twice our price. 

hook 1111 10 
Slay be nuserls with 

wired ready 
inter- carrier t 

a 
separate 

art' 
IF circuits. 

video 

Has built -on a co11. lii It In tine freouency control. Sarkes- 
T,,,zim T\" tuner. with 3 tune.. Net price. 5995 e,ch. Shaft length. 

50 -WATT BOOSTER AMPLIFIER 
50-N ATT 

$3995 B(IOSTF R AMP. 
2 -Mile Pre Amp 512,95 Extra. 
Not 1 Kit. out c Manufactured 

Amp. 

50 -WATT BOOSTER A0,,0: 
50 watt booster amplifier with 

Connect to push -pull r r llel 61.6 
a 
output tubes. 

with the I'Ry2X`P eeamt to adds the use of 
mikes use 

one low level input. The booster amplifier has one Input Jack and with I volt Input 
give. ,0 watts of audio. Booster has é6 lb. potted caw high fidelity output transformer, 

speaker with 4 -8 -Iii ohm coil. also 60 ohm d 2511 Ohm line. Booster has 
a 
m 

22 5 mill power supply with 504 °rectifier. Price includes be 4 01.6. 7N7 anti 5114, 
The t able controls e for m volume control amt bass sloost r control. Site 
8 X 6W2 xs 141,2. Stock No. PA-55N. (Shipping weight 26 11,s. Sal« orler °$39.96 ea. 

2-MIKE PRE-AMP. ¡in.bïéa :r of 22. Crystal or Dynamic /likes plus one low level 

AmplifiFurnished l chassis size 5 se 

and plugs 
» 

for 
No. PR.2X.w,th tubes 7F7 and 

Booster 
7 

Net price $12.95 e.. 

FOR YOUR CUSTOM HOME MUSC SYSTEM 
McGEE'S $62.50 LIST 15r' COAXIAL SPE 1KER, S23.95 

New 1954 Model -21 OL Alnico V Magnet -5" Tweeter l Ills 1. the '.t 1.. %' r,:, ml 1` \I -I "':,ker ':'Inc tnaI we base 
e offered. l latest p aductlon of a lamais t manufacturer of fine 
speakers. The 15" Tr her has a 211' os. Alnico V magnet: eual 
to 68 oz of the Alnico 3 type 

pp 

guet. The cone Is free floating. of 

cps. The 
CO 
" stweeeter is ial' , suspended land passa 

down to ne 

to reproduce only the Igh frequencies. It will respond up to 17.- 
high- 

pass tiller is concealed 
under 

g only pot es ï eer abo etnd woofert 
t an B xfOrmer of °atout re- 

IlVrr amid Stock No. P -15C9 music 's 
shipping weight 1:1 Ins. Net price $23.95. 

12" JENSEN PM, $15.95 
Another ~Ac¡ o Jensen sa 2 le, Vm 

a art IM ó ker t ln voice coil. Will take 25 watt a,,din. 
You nave dollars on this speaker. Just 100 
to 1l. Shipping weight lbs. Stock Nn. P12. sale price 3.95: 2 for $30.00. 

12" COAXIAL SPEAKER, $12.95 
Mc(.ee Deers the new 1054 
model 12" coaxial PM speak - 
r. Quality u would put In 

your finest nets if you were u 
a factuer. 12^ woofer 
has 6.8 oz. Alnico V mag- 
net. Tweeter Is coulallyl - 

tonrred Hlgh pass filter Is un- 
der rot cover, Only two 

a dio amplifier. 8r 
ra- 

dio or ohm 
with 18 watt 

¢peaako 
and 

ping 
10 

30 to 17.500 
.Stock) 

N., RCtl- 14YOiSsale 
price 512.9$ each. 2 for $35.00. 

COMPLETE 
3 -WAY PORTABLE KIT 

s15.)5, 

New 1053 Mabel 3 -way 
.4 personal porta de radio 

kit. Operates on 10 
Volts Al-D( r 67th B 

pine I1$ Vol volt elf'Pin, talne, eateries. 
Leatherette eyed case size. s5sax8 ". 
Receives adcast 5511 to 11150 KC. A 
conventional 2 -gang sopeen,t cirait with 0 KC Iron core IF'.c. Incorpo-ates the 
nrw super gain stick l,so terra, All 
plated chassis. lab. approved rircuit- 

lched parts. Prier includes :11 parts. 
tulles. diaem. Alnico V PM sp..aker. A 
factory totality kit. Stock No. PN -T, hip- 
ping weight 7 Ibs. The complete It: Less 
na tern. $15 95. 671...s. t. $1.59¡ 11, }V 
A. 30e ..0... 

Build Your Own 595 
Phono -Mike 

Broadcaster 
Ki: Model 1,1:OR. With 
this simple kit. you can 
build 3.tuhe piano 
oscillator that also has 
a mike Veput. Will 
broadcast over any 
dl,.. (thin your home. Iaboat 75 level from 1000 to 1500 he. Inputs for crystal mike or 
crystal phono pickup. Fader control fades 
from mike to recOrd. Ideal for a tone P.A. 
ml-nt. 

e 

baoy listener 
kit 

and fillet 
f pae including t hes, Kit Model DE -611. Net price. $7.95. 

DE-6RWT. wired and tested. D'et price. 
59.95. Crystal mike and desk stand. $4.95 
extra. Concealed microphone unit. only I- 
In diameter and 1" 0,¢k. Specify hidden mite when ordering. Stock No. T.J01. Net. 
53.95 extra. 

RADIO, TELEVISION AND AMPLIFIER KITS 
8 -Tube Hi -Fi Am ]lifier Kit $29.95 
A 

` 
,n plete kit Including 

tubes: 3.7E5. 
2- 12AX7, 2- 
Ulode pi us 
ërectifier 

dia. am a d 
photos. 

and 
In- 

puts for ra- 
dio tuner 
and any kind of Phono 
Pickup 'c- 
ar G.E. 

able 
uctancel nd either crystal or dyne., 

Twin electronic bass and 
8 ohm 

treble 
voice tne ec,ot« trots with ra ge scia -tor switch for either 

Juke 
box quality with heavy bass response r brilliant symphonit range. Response IS 

t20 complete with itht'lt les.I triode 
pping$ weight 

25 Ilia. Model 7X5. Net $29.95. 

G.I. 3 -SPEED CHANGER WITH G.E. 
4,191/4131.r 

T M E 
' h é o u r 

A R RIO" 
scoria` St flee Scoop! nIB d 

General Inslru- 
° 
e 

eat 3 -speed auto- matic r a. 

. 

1br with 
RPX -050 G.E. variable lueWce cartridge with turn- aloutatylu.. Slats all 3 speeds automatically 7 ". In or 12" records. IL reject button. Repeats last record. Base 
size. 12 "xI2rR.. Tierting weight 14 Ills. 
Stock Nn. Ton -GE. Scoop price. $22.95. 
GI 3 -speed changer sa ne 

s 

above, but ut with Webster glimmer twin needle r 
(ridge. Sink No. -700 Sale Price. 521.95 each. 

November. 1953 

RADIO AMP. KIT $29.95 
1054 Model 
high fidelity 
broadcast 

and 
1,11der k It. 

ighl aAC 
:.gang 
tenser per. netwith loon. n. 

Inputs for 
t 

enable r ̀  i"i ncedre. Mt-lance 

Ta ntsawf,asend treble tone controls. Push- 
mat output n yh.'tpt.hI 12 ai ke. ia ih 

slit 
spear 

All parts furnish.' Including punched 
chassis 12 x n x 7 ". full 150 ma. power 
trans.. tubes and diagram. Tubes: 641.111-1. 
DATA. 12AX7. RSLt. 2 -OVO and 51'3. 
Stock No. BKR -99. Ship. wt 20 alba. 
Sue price. $29 .95. 

IT, 20" T.Y. KIt $59.95 Less Tubes 
A kit t of 

It build 
to ransformer ó "rated television 
chassis for use will. 
recta ' 

17^ 
r 

or 
tube. ° The 12 chan- 
nel Sale fs- Tarziai, 

tube idea 
Is stria 

conventional iit la of the 
design. Do n, this unless yor, 

We furnishes Television. Nit model 
wire. 

Ship. Ist. 40 Ibs. Iras e 

Net 559.95. Cascode tuner $10ÄÓ 
tubes. 

12" speaker $2.05 extra. 
Kit of In Into.. le +. ieturp me 510.95. 
17" 17Bp4A. $17.95. 1 11P.n. 525.00 

AT McGEE 
6 -TUBE 2 -E AND KIT $14.95 

Popular with 
schools n d ole 
legen for training. 
3 tube AC -DC. 2 
hand radio kit with 
W ardle cabinet. 

t 
and Fullm2 

Weaker 
with 

slide le dial.. A 
complete kit with tubes: 123117, I2K8, 
123117. 12SQ7, 50L6 and 3525, diagram 
and mscurtlons. Factory quality. cabinet 
brae 

1 \i1 
irla \It , :ri1, 

l' weight 12 
Net 514.95. 

5 -TUBE AI -DC KIT $12.95 
Model 55.5. A 5 t A'.0V straight broad - 

t kit. housed In the me ninet as 
ME6.2 above. Complete Ith tunes. Ship- 
ping weight 10 10.. Nrr 512.95. 

AC POWEFED BROADCAST 

TUNEF KIT $14.95 
A self -powered. 
g enR aunerhet toms 
kit with R.F. star 
This comple kit a 

furnished with :, 
diagram. photos al b 
tubes. 6BA6 R.1.. 
611F.6 oseillet. r 

lector. 0AI.S din le. A\ 'C. 11111$ reetficr. 
Conner to any ammo amnll Oer. Ideal for 
use with our 5 -2020 or 7a5 amplifier kits. 
Chassis size. O.,v4x4t }" high. .Shinning 
weight. 7 tbs. Rrnedra.st 1s 1 er kit Mabel 
BT -3SX. Net erica. $14.99í. 

'`"35°^ ^ TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 
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UHF ANTENNAS 

MODEL BT -U - The 
aristocrat of Bow -Tie 
antennas. Superior in 
both construction and 
performance. Can be 
stacked for extra gain. 
Compare! 

MODEL CA -U - Famous Co- 
linear that has 
highest gain of 
all broad band 
fringe area UHF 
antennas. Also 
available in Dual 
Jr. models for 
specific area re- 
quirements. 

NEW IMPROVED MODELS OF THE FAMOUS 

' 
VEE -D -X MIGHTY M ATCH 

Finest Most EMclnt Cnuever 

Network Fitters Ever Perfected 

NEW MM- 40 -(Yel- 
low case) (For com- 

bining separate UHF 

and VHF antennas to 

a single transmission 
line.) New, more ef- 

' ficint patented' 
printed circuit. 
AmasinglY low in- 

sertion loss. New 
type terminals. New 

moisture- resistant 
case. 

= ITEM tra Special 

VHF ANTENNAS 

MODEL JC - For the most 
powerful single channel per- 
formance. A popular 5- element 
yogi. Easy -to- install. 

the one 
and only 
all -channel 

Y °9t 

NEW MM-40A - The ideal single 
line termination filter 
for use at set o con- 

verter having sepa- 

rate terminals 
Pat- 

ented' 
and 

Printed dr- 
cuit. 

MODEL COR -U - The Corner Re- 
flector has 40% 
higher gain than 
o single Bow -Tie. 
Finest construc 
tion with rugged 
Fiberglas boom 
and solid alumi- 
num elements. 
Minimises prob- 
ing. 

Model SP 

HION GAIN 
FRONT -TO -BACK 

DIRECTIVITY 

Think of it - all the desir- 

able features of a yogi - 
yet with all-channel per- 

formance in a single, 
easy - to - install antena. 

i 
Technically, 

the 
tra Special is a 9- element 

hi -low yogi (5- elements 
T"hmat 

4 

on 

matched. w) 
The 

low) has - 
hi -low sections are phas- 

ed together with a new 

isolation filter MM -25. 

The ideal antenna for 
r all - 

channel power-for 
for eliminating 

interference from unwant- 

ed stations. A honey for 

use with VEE -D -X Rotator. 

MODEL DC - The famous VEE - 
D-X low cost 5- element yagi 
with original VEE -D -X Delta 
Match construction. 

NEW MM -25 (green case) - 
Permits the use of a single 

transmission line between 
VHF 

sepa- 

rate high and low VHF 
antennas. New improved 

ented* printed circuit. Amaz- 

ingly low insertion loss. New 

type terminals. New moisture- 

resistant case. 

MODEL DX - The famous 
economy super power yogi. 
Has 30% higher gain on 
high channels than any 
other 10- element yogi. 
Delta Match and boom 
braced. 

MODEL LJ -U - The 
UHF Long John. Single - 

channel, 8- element yogi 
for primary and fringe 
areas. Compact, effi- 
cient, pre- assembled, 
easy -to- install. 

MODEL LLJ -U -The most pow- 
erful of all single channel UHF 
antennos. Has rugged Fiberglas 
boom and solid aluminum ele- 
ments. 

NEW r 
VEE -D -X 
UNIVERSAL LIGHTNING ARRESTER J 
For UHF - VHF - AM - FM 

lines 
Takes all popular transmission 

flat tubular oval round open wire 

MODEL ULA is the finest, most efficient 

lightning arrester ever perfected. Com- 

pletely eliminates the need for separate 

lightning arresters 
ransmission line. This one 

arrester takes 'em all. 

d Com- 

pa, clean-cut, inexpensive 

and employs newly devel- 

oped printed circuits. It 

literally obsoletes all other 

lightning arresters. 

NEW BROAD BAND 
VAGIS - Finest of all. 
Available 'n both 10- 
element "X ' series and 
5 -6 elemen "V" series, 
each in 3 cuttings, cover 
entire VHF channel 
range. 

MODEL UQT - Famous Ultra 
Q -Tee all- channel (2 -83) UHF - 
VHF antenna. Has printed cir- 
uit filters - ideal for primary 

'Lic. A.A.K. Pots. 2,422,458; 2,282;292; 
2,611,086; other pending. 
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FREE 
Write for your copy 
of this complete new 
36 page pocket guide 
lo the world's finest 
antenna systems. 

NEW VEE -D-X 
ANTENNA 
ROTATOR 

Acclaimed the finest in de- 

sign, construction and per- 

formance. Clean -cut, in -line 

styling. Fast and easy to in- 

stall. Beautifully styled Con- 

trol Console operates with w 

convenient downward pres- 

sure. Choice of two colors. 

Send 

NAME 

STREET 

CITY 

MODEL OT - The 
brilliant Q -Tee all - 

channel VHF antenna 
with patentd 
printed circuit chan- 
nel separators. New 
improved construc 
tion and perform- 
ance. Can be stack- 
ed for additional 
gain, 

ELECTRONICS INC. 
ROCKVILLE, CONNECTICUT RTN -I I 

copies of your new complete antenna booklet. 

ZONE STATE 
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6B41Á GASCODE 

10 -METER PREAMP 

By 

CHARLES A. LOVII'NSBURY, JR. 
W2QK/, 

IF A receiver has satisfactory sta- 
bility and selectivity but lacks sen- 
sitivity at 28 mc. and higher, a so- 

lution for the amateur is to add a 
preamplifier. If the receiver lacks 
selectivity, resulting in bothersome 
image response, a preselector would 
be the logical choice and, by the same 
token, if receiver operation is poor on 
the higher frequencies but good on 
the lower ones, a converter might be 
used. As selectivity and stability were 
excellent, image rejection good, and 
high frequency operation good, and 
there being only a need for a little 
more sensitivity at 28 mc. in my Na- 
tional NC -125 receiver (a common 
bugaboo with commercially -made, all - 
band receivers), an r.f. amplifier was 
deemed a worthwhile investment. 

It is fundamentally the same cir- 
cuit as that appearing in the ARRL's 
"Radio Amateur's Hr.ndbook" entitled 
"6BQ7 Preamplifiers for 50 and 144 
Mc." The circuit was. revised to cover 
the 10 -meter band. 

It is essentially a cascode -type am- 
plifier using the new 6BQ7A dual tri- 
ode which has recently been made 
available. This is an improved ver- 
sion of the older type 6BQ7. With the 
new type, a higher transconductance 
of 6400 micromhos, compared with 
6000 for the 6BQ7, is obtained with a 
plate current of only 9 ma. The new 
tube also retains the same low input 
capacitance, low input loading, and 
low plate -to- cathode capacitance as 
its predecessor. These features make 
the 6BQ7A especially useful in the 
direct -coupled r.f. stage of television 
receivers utilizing a driven grounded - 
grid r.f. amplifier circuit or the cas- 
code type of circuit. Its use in such 
circuits provides a reduction in noise 
with resultant improved receiver sen- 
sitivity. Each of the triode units is 
effectively shielded from the other. 
Consequently, either unit will give 
stable performance when used in high 
frequency applications such as driven 
r.f. grounded -grid circuits and counter 
circuits, and the whole tube functions 
very well as a push -pull grounded - 
grid r.f. amplifier. 

Inasmuch as it is a broadband am- 
plifier, omission of C, is permissible if 
a balanced folded dipole antenna 
and 300 -ohm line are used for 10 me- 
ters. Its need would become apparent 
if other types were employed, in or- 

November, 1953 

The preamplifier, built in a 
4 "x2 "x2I4" aluminum box. 
use, few parts and can be 
powered from the receiver. 
It corn also be mounted in- 
side the receiver cabinet. 

C4 C3 R2 CI 

Although many commercially -built receivers lacic sensitivity 

at 28 mc., their performance can be brought up to par with 

the lower bands with this easily -built broadband preamplifier. 

der to peak a non- resonant unbal- 
anced line, etc. 

Power was obtained from the re- 
cei%er itself, a socket at the rear of 
the NC -125 supplying all necessary 
voltages. An external power supply 
of 250 v. d.c. should give maximum 

gain, with decreasing voltage result- 
ing in decreased gain. 

The entire unit is built into a 
4 "x2 "x21/4" " Minibox" aluminum box, 
and the total cost should be around 
five dollars. 

(Continued on page 182) 

Schematic of the 6BQ7A preamp. The tube has advantages over the cider 6BQ7. C, is 
cptional with balanced feeders. Alternative connections for 75 -ohm coax are shown. 

OPTIONAL 

Soon 
A 'ITE N NA 

INPUT 

JI 

LI 12 

''r 

ALTERNATIVE 
INPUT FOR 

7511 COAS 

' , -100 oh,,,. 1/, w. res. 
4L,-470,000 ohm, 1/2 v. res. 
R.-l000 ohm, t/1 w. res. 
C, -25 plaid. midget var. cond. 

Cx. Cx -.001 pfd. ceramic cond. 
-7.45 ppld. ceramic trimmer rond. 

C, -I µµ1d. silver mica cond. 
L, -10 t. #22 en. wound between turns of L, 
L -14 1. #20 tinned, s -s" dia.,., ZR" long 

I BN W 300"I 

Lx-22 t. =20 , ncd !/1' 
(B&W "bfiniductor" #3 
from C,, end 

L, -5 t. #22 d.c.c. wound I L2-Coaxial cable con, 
(optional) 

n ect ion terminal 
l', -6BQ7.4 tube 

TSI 
u 

FOR 30011 
LINE TO 

RECEIVER 
ANTENNA 

INPUT 

Er/p 

FOR 750 
L4 RECEIVER 1 INPUT 

150 TO 250V1 

' dia,n., IV," long 
0031 tapped 3 turns 

around Ls near tap 
lector, chassis type 

strip 
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AN ELECTRONIC 

HOME TEMPERATURE 

CONTROL 

By HARRY W. LAWSON 

Complete amplifier, plate 
relay and bridge adjusting 
pots shown mounted. Cy- 
cler in a clear plastic tube 
is at left of chassis. The pro- 
tective cover was removed. 

An interesting application of electronics in the home. The 

unit will hold temperatures within - .2 degree Fahrenheit. 

TEMPERATURE control in most 
homes today consists of simply 
turning on and off a source of heat 

in response to a mechanical room 
thermostat. This system as it stands 
has been in use for quite some num- 
ber of years despite its inadequacies. 
It is the author's purpose here to de- 
scribe a sensitive electronic tempera- 
ture control capable of being con- 
structed with a minimum of complex 
circuitry. 

Two basic reasons, there are more, 
for the use of such a unit would be 
in order here. First, the differential 
of a mechanical thermostat for a 
given setting is at best 1!1 to 2 de- 
grees. This, coupled with the possi- 
bility of poor location, may result in 
a total temperature swing of as much 
as 8 degrees in certain parts of the 
house. Second, a 70 degree inside 
temperature may be fine on a very 
mild day, however this same inside 
temperature is no longer satisfactory 
when outside temperatures drop to the 
freezing level or below. The first prob- 

The "averaging" unit which is installed in- 
side the home. See text for complete data. 
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lem may be solved by cycling the heat 
source at a high rate, while main- 
taining the same actual operating 
"on" time or duty cycle. The second 
condition may be vastly improved by 
sampling the outside temperature and 
modifying the duty cycle of the heat 
source in proportion to it. Thus in- 
side temperatures can be kept to 
within a small fraction of a degree 
for constant outside temperatures or 
actually increase a predetermined 
amount for each degree drop outside. 

Several controls of this anticipating 
nature are available commercially.), 
2, 3 They may be mechanical or elec- 
tronic, or a combination. The control 
to be described (Fig. 1) consists of 
an a.c. bridge circuit, a two -stage am- 
plifier, and relay. The a.c. bridge sup- 
plies a signal to the amplifier when- 
ever it is unbalanced. The phase of 
this bridge signal is determined by 
which side of bridge null the unbal- 
ance occurs. One side of balance indi- 
cates low temperature and vice versa. 
The first two amplifier stages are rel- 
atively straightforward whereas the 
final relay stage (12AU7) operates 
with an a.c. plate and bias supply. 
This last stage is therefore a phase - 
sensitive relay. Since this relay (RL :) 
is a plate- circuit relay with light -duty 
contacts it is used only to control the 
power relay whose contacts are rated 
for the high currents to be encoun- 
tered. 

The bridge circuit in this unit de- 
serves the most attention since it is 
the error -signal producing device. Al- 
most any temperature- sensitive re- 
sistance elements can be used in the 
bridge. However, the greater the co- 
efficient of resistance, the more sensi- 
tive will be the bridge circuit. The 
author chose to use thermistors since 
they have a very large coefficient of 
resistance compared with other mate- 

rials ( -4ç per degree Centigrade at 
room temperature). Thermistors are 
also ideal from the standpoint of their 
nonlinear characteristics either side 
of 70 degrees F. The bridge is best 
built with completely variable arms to 
accommodate standard temperature - 
sensitive elements available. With the 
bridge set up as shown, two elements 
TH, and TH.. are used as the inside 
sensing units. The resistance R. is the 
inside temperature control and is 
mounted in the same case with TH,. 
TH: is located in a different part of 
the house to provide an averaging ac- 
tion. TH, is mounted in a weather- 
proof box on the outside of the house, 
preferably the north side. The poten- 
tiometers located in the upper two 
bridge arms provide one means of ad- 
justing the inside- outside temperature 
compensation previously mentioned. 
The remaining element, TH :, is part 
of the cycler which governs the "on" 
time of the heat source. The cycler is 
essentially a temperature sensitive 
element in a plastic cylinder in which 
is also mounted a small nichrome 
heater. The heat transfer from heater 
to sensing element provides the neces- 
sary time constant for cyclic opera- 
tion. 

For a description of bridge opera- 
tion first consider a 70 degree outside 
temperature as the point at which 
no heat input is required. This cor- 
responds to bridge balance. As the 
outside temperature drops, the antici- 
pating element TH;: immediately un- 
balances the bridge and as soon as the 
unbalance is greater than the relay 
amplifier input differential, the relay 
closes, operating the power relay. The 
power relay contacts start the heat 
source and also supply heat via the 
nichrome heating element to the ele- 
ment TH :. Since the element TH: is 
in the same bridge arm as TH, the 
rise in its temperature balances the 
bridge, again opening the relays. Upon 
cooling, the same cycle is repeated. 
Since the nichrome heater supplies 
heat to the element TH: at a constant 
rate, the "on" time of the heat source 
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is governed by initial bridge unbal- 
ance and therefore is )roportional to 
the outside temperature. Under ideal 
conditions, the elements TH. and TH, 
would not he necessary. However, 
since there is always air infiltration 
and unusual loading, such as sun and 
wind, these two elements are used to 
introduce minute room temperature 
errors. Using the circuit shown, room 
temperature can be maintained within 
.2 degree F. By adjusting the two re- 
sistances in the upper bridge arms. the 
outside sensing element can be made 
to exert more influence over inside 
temperatures. This results in a higher 
room temperature for every few de- 
grees drop in outside temperature, 
usually a .4 degree rise per 10 de- 
grees drop in outside temperature. 

Construction of the system is rela- 
tively straightforward and simple. It 
must be remembered t:3at such equip- 
ment is to be in operation twenty -four 
hours a day, throughout the year with 
resulting stress on components not 
found in ordinary electronic gear. 
Therefore, good quality components 
are a necessity. The temperature sen- 
sitive elements used by the author are 
Western Electric Type 3B thermistors. 
These are of the washer form and 
hence provide for ease of mounting 

3). Their nominil resistance at 
room temperature (7Ó degrees] is 30 
ohms. Regardless of the type of ele- 
ment used, low impeda -ice is necessary 
to remove the need for shielding the 
long bridge leads, or the order of 
1000 ohms or less. Correct phasing of 
all the transformers k necessary for 
proper operation, hence the plus - 
minus signs appearing in Fig. 1 show- 
ing in -phase winding terminals. These 
connections may he checked by series 
connecting the wind ngs concerned 
and measuring the total voltage with 
an a.c. voltmeter as down in Fig. 2. 
A sum reading will then show proper 
connections. The cycler (Fig. 4) built 
by the author consists of a 1!z inch 
plastic tube mounted vertically with 
the nichrome wire wound in the form 
of a grid across the bottom opening. 
The element TH, is then mounted 
above the heater in the tube at a 
distance determined by the cycling 
rate desired. In the author's control 
unit this distance is about 3 inches. 
This will vary depending upon the 
rate of heat loss from the house. 

Setting up the system may seem to 
be complicated at first, however if it 
is done in logical order, no trouble 
should be encountered. All bridge ele- 
ments should first be connected in 
their proper positions in the bridge 
and located in an ambient tempera- 
ture of 70 degrees. The temperature 
setting resistance, R,, should be ad- 
justed to approximately 22 ohms, the 
calibration resistance, R, to its mid- 
point. Resistance R, is then adjusted 
until the voltage as measured with an 
a.c. voltmeter between points 1 and 2 
is equal to that measured between 
points 2 and 4. R, is now set at ap- 
proximately 680 ohms and the upper 
half of the bridge is set -up by equat- 
November. 1953 

TO CONTROLLED 
CIRCUIT 4!- 

RL 

R R; -100 ohm wirewound pot 
R_. R:, 750 ohm wir wound pot 

ohm w ..und pot 
R,e -10 ohne, 10 n. wirewaund res. 
R; --10 megohm, !., w. res. 
R.,, R,,- 470.000 ohne. 1 w. res. 
R,,. R -1.4 megohm, t/_ w. res. 

Ru -14,000 ohne. t/s res. 

R,_ -50 ohm I/2 w. res. R- 47,000 ohm. 1 w. res. 
C,. -.01 old.. 400 r. cond. 
C.. -.25 pH., 400 r. rood. 

C;,, C, -.05 pfd.. 600 r. rood. 
co. C -2 pfd.. 400 r. elec. rond. 
C -4 ptd.. 200 r. elec. cond. 
T,. T,,. T, -Fil. trans. 6.3 s. fi 1 amp 

trans. 6.3 s. g 3 amps 
H, -6 ohms nich wire (see text) 
RL, -1I7 r. relay. d p.s.t. ,w.. 10 amp. con- 

tacts 
RL.. -5000.8000 ohm, relay, s.p.s.t. sw. (Sigma 

4.Fl 
F, .5 amp )use 
Rect., -75 ma. selenium, rectifier 
TH,. TH TH;,. TH,- Western Electric Typc 

38 thermhlors - -- 

1/, -12,4X7 tube 
I ' -124U7 tube 

Fig. 1. Schematic of electronic temperature control. 

ing voltages 1 -5 and 5 -4 using R. only. 
Now cooling either TH, or TH, will 
cause the plate circuit relay to close 
and hence the power relay. After this 
check the sensitive elements may be 
placed in their permanent locations. 
Calibration of the temperature setting 
dial is best and most easily accom- 
plished when the outside temperature 
is in the neighborhood of 55 degrees. 
Ther with the use of an accurate 
thermometer, calibration points on 
this dial may be marked as the inside 
temperature is raised from 55 to 85 
degrees in several steps. 

(Continued on page 231) 

Quality parts mist be used. 

14 
:A CONNECT 2B4 

E I-3 - EA- EB 
1.3 

?P2 

CONNECT 2B3 
EA EB 

Fig. 2. Circuit for checking the correct 
phasing of transformers. Series connect 
windings and measure the total voltage. 

"ìensing " element installed out -of- doors. 

The companion indoor "sensing" element. 

C. 
i f 

1 
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Compiled by KENNETH R. BOORD 

CONGRATULATIONS are extended 
this month to the pioneer short- 
wave station, PCJ ( Peace, Cheer, 

Joy), now Radio Nederland, and espe- 
cially to its International Goodwill 
Ambassador of the Air, Edward Startz, 
on the occasion of the 25th anniver- 
sary of "Happy Station" round -the- 
world broadcasts from Hilversum, 
Holland. ' 

Significantly, international short- 
wave broadcasting originated with the 
"Happy Station." It was over PCJ's 
experimental short -wave transmitter 
back in 1926 that Queen Wilhelmina of 
the Netherlands spoke for the first 
time to her subjects in the Dutch East 
Indies. London's famous Big Ben was 
first heard in Australia via the Dutch 
station which carried out the relay. 
As early as 1929, some 20 different 
languages had been spoken over PCJ's 
microphone by prominent world per- 
sonages. 

PCJ boasts the only rotating an- 
tenna of its type in the world -an in- 
genious device on eight sets of wheels 
that slide on rails. 

At the outbreak of war in 1940, the 
Dutch blew up their transmitter and 
famous antenna at Huizen rather than 
to allow equipment to fall into the 
hands of the Nazis. The Gestapo 
moved in, rebuilt the station with 
forced labor, and used it to pump Ger- 
man propaganda overseas. But shortly 
before the Allied invasion of 1944, 
clever Dutch engineers sabotaged the 
antenna mechanism so that for the 
duration of the war all Nazi broad- 
casts were beamed to the North and 
South poles. No doubt the polar bears 
enjoyed excellent reception! 

When the Nazis left Holland, they 
pillaged and looted everything of value, 
including the "Happy Station's" library 
of 5000 recordings collected from all 
over the globe for the entertainment of 
its listeners. The Germans blew up the 
station again -but when the liberation 
came, the undaunted Dutch engineers 
rebuilt it in record time, and PCJ re- 
sumed its "Happy Station" broadcasts 
to the whole world. Through the ef- 
forts of listening friends, and others 

'Note: Unless otherwise indicated, all time is 
expressed in American EST; add 5 hours for 
OCT. "News" refers to newscasts in the English 
language. In order to avoid confusion, the 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 

p.m. to midnight are shown as 1300 to 2400.1 
The symbol "V" following a listed frequency 

indicates "varying." The station may operate 
either above or below the frequency given. "A" 
means frequency is approximate. 
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SHORT -WAVE 

throughout the world, the record libra- 
ry has long since been built up and 
now contains recordings from many 
lands. 

For the past 25 years, the "Happy 
Station " -largely through the efforts 
of its polyglot emcee, Edward Startz, 
world traveler and one of the most 
colorful of all radio personalities -has 
created good -will for Holland in the 
world at large, has promoted mu- 
tual understanding between peoples of 
all nations, and last but not least, has 
spread Happiness to all its listeners in 
the four corners of the earth! 

* * * 

Radio Club Notes 
Spain -Two days of radio fellow- 

ship ( "Quarenta y Ocho Horas Felices 
del Radioaficionado") were enjoyed re- 
cently by Santander members of URE 
(Union Radioaficionados Espanoles), to 
strengthen already cordial relations 
among Santander amateurs, and to link 
last year's First Technical Interna- 
tional Conference with the one to be 
held next year. (Diez, Spain) 

USA -Marvin E. Robbins, Indianap- 
olis, Ind., has had to resign as short- 
wave editor of the Universal Radio DX 
Club, Hayward, Calif., due to entering 
the armed services. Good luck, Marv! 

BBC Tops List 
In the 1953 "Short -Wave Station 

Popularity Poll" conducted by the In- 

PCJ's rotating antenna. The structure, 
fitted with eight sets of wheels. is elec. 
trically driven upon two circular rails. 

Edward Startz. international "Goodwill 
Ambassador of the Air." at PCI micro- 
phone back in the early days of "Happy 
Station" broadcasting. Program is cele 
brating 25th year on the air this month. 

ternational Short -Wave Club, London, 
top spot went to the BBC's Overseas 
Service; Radio Australia was in second 
place, and third -place honors went to 
the Swiss Short -Wave Service. 

Votes came from listeners in all 
parts of the world who were invited to 
write, in as few words as possible, why 
they considered their No. 1 choice to 
be their favorite station. The six top 
essays were written by Roy Patrick, 
England; Peter Batten, England; Van 
H. Ferguson, Tallahassee, Florida; 
Thomas H. Zieske, Roseville, Michigan; 
Harold M. Barrowclough, Dunedin, 
New Zealand, and John Casey, Louis- 
ville, Kentucky. 

* « * 

Around the World 
(Note: Between the time this was 

compiled and when you read it, some 
stations may have changed to winter 
schedules; in such cases, you may find 
schedules one hour later than listed 
herein. -K. R. B.) 

Afghanistan -Kabul Radio says it 
uses 9.975, 25 kw., now in English 1200- 
1215 daily, with news; on Sun. extends 
program to 1240 with popular request 
program, same on Wed. but with clas- 
sical musical request session. (Schei- 
ner, N. J.) 

Albania -Ingelsson, Sweden, reports 
Radio Tirana, 6.945A, with news 1600- 
1620, then news in French. 

(Continued on page 202) 
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rd27"TELEVISION 
CONSOLES 

TABLE MODELS 

LOW FACT RY 
PRICE 

YOUR CHOICE OF EITHER 12 CHANNEL 

VHF or All- Channel VHF -LHF Models 
Buy 'sur Television or Radio Direct front the Midwest Factory on 

34 DAPS TRIAL ... Easy Terns ... and at LOW FACTORY PRICES. 
For 34 years Midwest, the world's largest and oldest exclusive Factory - 
To -Yeu radio and television manufacturer, has served hundreds of thou- 

' sands of satisfied customers all over the world. 

RY-TO -YOU 
Also-Po erful New 1954 

MIDWEST Series 1 
In Beautiful Consoles and C 

or d- Ranging 

RADIOS 
mplete Chassis 

Once again Midwest 
offers its famous seris 
16 five band AMFM 
radio chassis and the 
magnificent new Syn- 
phony Grand Radio - 
Phonpgraph with 3- 

Speed Automatic Inter- 
mix 3ecord Player. 
Also, s complete line )f 
clock radios. tab.e 
radios and portables. 

All models 
available in 
your choice 
of mahoga- 
ny, walnut 
finish or 
blond limed 
oak. 

WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR 2c POSTCARD 

MIDWEST RADIO & TELEVIS ON CORP. 
Dept.C.37, 909 BROADWAY CINCINNATI 2, OHIO 

Please send ree year new FREE 1954 L'e)aleg. 

MIDWEST 
NAME 

ADDRESS 

CITY ZONE STATE 
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MULTI -VOLTAGE 

16, POWER 

SUPPLY 

C Q0:a>, 479.4? aö0^ r 

Fig. 1. Over -all view of laboratory -type power supply. It is built on a single chas- 
sis measuring 7" x 17" x 3 ". It uses Thordarson -Meissner T26R00 transformer. 

An ingenious circuit using a TV universal power transformer. 
Voltages to 380 and currents to 200 ma. are made available. 

THE development of the universal 
power transformer for television 
replacement has made possible a 

compact, variable multi -voltage lab- 
oratory power supply which offers 
many advantages to the user. These 
transformers are multi -tapped in the 
high -voltage winding and have an 
adequate number of isolated heater 
windings to use when it is necessary 
to isolate circuits or connect them in 
series or parallel for many television 
heater applications. 

This universal power transformer 
for television replacement is designed 
to mount in a compact space and is 
thus carefully engineered to provide 
the most power per unit of space 
within the heat limits of good design. 

It is constructed with end shields and 
is electrostatically shielded to keep 
line noise from affecting the power 
supply load. 

The demands of a laboratory power 
supply are such that filament trans- 
formers must be mounted on the same 
chassis or connected externally in 
order to obtain uncontrolled filament 
voltages. When a multi -grid tube is 
used in a test set -up the usual labora- 
tory power supply must be augmented 
with a second or third supply in order 
that two voltages may he controlled 
independently of each other. If this 
is not done "haywire" dropping resis- 
tors and rheostats are used external- 
ly. Dropping resistors have the addi- 
tional disadvantage of being dependent 

ot C2 

CHI 

TOTAL CLAMENT NOT 
TOEXCEEO 293 

360V LIMIT 200MS 

220Óv LYIT WOWS 
Hit LA9T 35 NS 

WHHERE 
TE 6s6HS MIST BE, H 

NEEDED IS 
ULLLED 

We FILAMENT 3SOV DC TO DAD 

By 

GLADE WILCOX 
Eng. Dept., Thordarson -Meissner 

upon the change in load voltage of the 
common source. When several circuits 
are in the test set -up, with one re- 
quiring a VR supply voltage in addi- 
tion to the required variable voltages, 
this accumulation of power supplies 
becomes absurdly bulky. 

To overcome the disadvantage of 
utilizing several high -voltage supplies 
in simple medium- and low -power cir- 
cuits and to eliminate "haywire" con- 
nection of external resistors, rheo- 
stats, filament transformers, and VR 
circuits, this laboratory power sup- 
ply has been designed around the 
Thordarson -Meissner T26R00 televi- 
sion replacement transformer. The 
materials used in building this sup- 
ply are easily obtainable from radio 
parts suppliers. The construction is 
simple and when built on the 7" x 17" 
x 3" chassis used in this model. it can 
be mounted in a standard rack. The 
shielding of the transformer makes 
it adaptable to many more- than -aver- 
age test applications inasmuch as line 
noise and flux radiation are held to a 
minimum. 

Although the supply has the ad- 
vantage of compactness and standard 

Fig. 2. Schematic of power supply. Color 
coding indicated for the universal power 
transformer must be followed carefully. 

R R, R3- 70,000 ohs,. 4 r. pot C C,-.1 old.. 400 v. cond. 
C C C,, -, -30 pfd., 450 v. elec. tond. 
CH, -7 hy., 300 ma. smoothing choke (Thor - 

darsasl- Meissner T20056) 
F, -3 amp. fuse 
S,- S.p.s.t. toggle snitch 
PL, -117 ,. pilot light 
T, -Power trans. 420 -0.420 v., 360.0.360 

300.0 -300 r. @ 293 ma.; S r. @ 3 amps.; 
3 v. @ 6 amps.: 6.3 v. @ 3 amps.; 6.3 s 

at 3 amps.; 6.3 s. @ 3 amps.; 6.3 v. @ 3 
amps. (Thordarson- Meissner T26R00 TV 
rep lacement type) 

V5-3U4G tube 
V. -5Z4 tube 
V -6X$ tube 
V, -VR73, VR90, VRI03, or VRISO (choice 

of tube to be dictated by voltage desired) 
VA, V6, V -6L6 or 6Y6 tube 
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30 DAYS LEFT 
TO GET THE WESTINGHOUSE UHF SERVICE KIT 

THAT BUILDS BIG EXTRA SERVICING PROFITS 

/oa 11et THIS 32 -PAGE UHF 

CONVERSION AND SERVICING HANDBOOK 
It tells and shows you how to con- 
vert any model. Tells you when to 
use tuners, converters, UHF strip re- 
placement, and how! Shows how to 
solve UHF antenna and lead -in 
problems. Easy to understand. 

w.^'---- 

1 
..2,. '-- 

uu 99et THIS U:HF WINDOW STREAMER 

That Sells YoLr ! DON'T MII 
Conversion and 

UHI Servicing Know -How J 
liant colors, it will make you eoaver /purse' 
the busiest UHF men in town. l receive / /atiofs 

RS AT NO 
With I pO WESTINGHOUSE 

RELI RECEIVING 
TUB 

TRON 

or 4 WESTINGHOUSE 
RE /AT r N P /CTIME TUBES 

*lee Cfet THIS TERRIFIC 3- FOOT, 

6 -COLOR HEAT -MOTOR DISPLAY 

Familiar TV troubles 
appear in motion on the 
lighted screen - 
startle and stop 
sidewalk traffic. 
It's the best 
window display 
you ever used. 

17" x 34 ", printed in 4 bril- 

We pu7 NEW IIFF in pur IVana mew ,. -.. 
with Nfi,V NErW... 1111Y. 

N YBES Veird 

'o« 9et THIS EXCITING LUMINESCENT 

"NEW LIFE" WINDOW STREAMER It puts 

the Westinghous, quality reputation squarely behind you! 

TURBO? 

THIS FRAMED PRICE - 

POLICY STATEMENT 
Permanent frame with acetate win- 
dow displays your standard serv- 
ice charges or store policy. Inter- 
changeable inserts provided. 

That's right. Just look up your nearest Westinghouse Tube - 
Distributor and give him an order for 100 Westinghouse 
Receiving Tubes or 4 Picture Tubes. He has a Kit waiting 
for you. But hurry. This offer ends Nov. 30th. If you don't 
know who your Westinghouse Tube Distributor is, drop 
a postcard to Dept. G -211, and we'll send you his name. 

RELIATRON TUBES 
TM 

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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Follow this path 
to faster, 
more profitable 
repair service 
If you're like thousands of other 
busy Service Engineers, you can't 
afford to sacrifice profit time - 
hunting for repair parts. That's 
why it pays to have your Cen- 
tralab controls on hand when you 
need 'em - in one of these 3 
handy Blue Shaft Control kits. 
Assortments contain exact re- 
placement values you use every 
day, in plain or switch types, for 
popular radio and TV sets! 

K it daoi 6 -A 
contains 22 controls (8 types) in V12 

and 1 megohm. All units C, audio 
taper. Standard full - length fluted mill 
and split -knurl shafts. 

a 

K it chal Mi 
newest, revised. Has 22 controls 
115 C2 types, -1000 ohms to 5 megs) 

plus 4 Fastatch° type KB line switches. en, 

Handy Plastic -Paks 
of 12 controls each in 
10 fast moving assortments. You pay 
for parts only - no charge for metal 
or plastic containers. 

And remember ... switches are 
factory -attached and tested for 
immediate installation. Your 
Centralab distributor has plenty 
of Blue Shafts on hand to keep 
kits well- stocked. Order kits 
from him NOW. *Trademark 

Cen 
CENTRALAB 
A Division of Globe -Union Inc. 

910 -K E. Keefe Ave., Milwaukee 1, Wis. 
Please send me Catalog 28 with complete de- 
tads on Centralub Radio -TV control kits. 

Name. 

Firm 

.\ddre.s.s__. 

tv Zone ._...... State..._ ...... _._ 

Fig. 3. Underchassis view of power supply. Layout. as shown. should be followed closely. 

mounting length, its most outstanding 
feature is the number of voltages it 
can furnish: 50 -380 volts up to 200 
ma.; 50 -300 volts up to 100 ma.; 280 
volts with a 90 ma. limit; a voltage - 
regulated source of 75, 90, 105, 150 at 
35 ma. (depending on the VR tube 
used); 5 volts a.c. at 4 amps.; and 
three 6.3 volt a.c. taps should con- 
trolled voltage be unnecessary. These 
latter low voltages may be connected 
in series for higher a.c. voltage or the 
6.3 volt a.c. taps may be paralleled for 
higher current drains. Since this is all 
possible with one transformer, the re- 
sulting variable -voltage laboratory 
power supply becomes a compact as- 
sembly. 

The layout of parts and construc- 
tion of the unit can be seen in Figs. 1 
and 3 which show top and under - 
chassis views of the assembled model. 
The total cost of parts for this sup- 
ply, based on current prices, is $45.59. 
It is suggested -after considerable 
laboratory use -that the pilot light, 
PL,, shown in the 117 -volt primary 
circuit, be included. 

When constructing this supply, lay- 
out the parts as shown in Figs. 1 and 
3. Mount the parts, starting with the 
tube sockets, which are mounted with 
the keyways toward the chassis front. 
Mount the choke and power trans- 
former last as this makes it easier to 
handle the chassis when mounting the 
smaller parts. 

After the transformer is mounted, 
the color coded leads can be pulled in 
place and temporarily connected to 
determine their location for cabling. 
Cable the leads and proceed to cut 
them to length, strip, and solder. The 
color code is given in the schematic 
diagram of Fig. 2. 

When wiring the power supply, 
after the transformer leads have been 
soldered in place, wire the primary 
circuit first. The wiring may be 
checked by turning on the power sup- 
ply and checking the lead bushing 
heater voltages with a low- voltage 
a.c. meter and the high voltages on 
the rectifier plate connection with a 
high -voltage a.c. meter. 

Wire the 6L6 and the 6X5 heat- 

ers. Wire the 5Z4 heater. Test by 
plugging in the tubes and seeing if 
they light. Then complete the wiring 
of the controlled high -voltage circuit 
from the 5U4G rectifier. Test this cir- 
cuit with a d.c. voltmeter. Next com- 
plete the wiring of the low -voltage un- 
controlled circuit and the VR tube, 
then test with a d.c. voltmeter. 

The completed laboratory power 
supply has a calculated ripple reduc- 
tion factor of .007 at 250 ma. which 
gives it a .84 per -cent ripple at this 
current rating. As this is less than 
1 per -cent ripple it would appear to 
be satisfactory for laboratory and 
service bench use. 

CHOICE CONTACT 
OF' PARTICULAR interest to amateurs 

is the item passed on to us by Ken 
Boord, ISW Editor. Bert Hinman of 
Israel has written Mr. Boord as follows: 

"Six young Israelis, 18 to 25 years of 
age, sailed some weeks ago from Haifa 
aboard the yacht `ltraela,' a 32 -foot 
sailing vessel equipped with an auxiliary 
15 h.p. engine, for a cruise around the 
world, via Italy, France, England, then 
south to South Africa, back to West 
Africa, across South Atlantic to Brazil, 
on to USA, south again through Panama 
(:anal, and then across the Pacific. 

"Five of the group are sailors and the 
sixth is my good friend, 4X4AS, who 
until now was a radio technician at Lydda 
Airport as well as a very active ham. lie 
is stly active on 7, 14, 21 me., and 
occasionally, also on 28 me. Though 
output is less than 30 watts, he is having 
some fine c.w. and voice QSO's with ZS, 
W2, W8, W9, W5, VK, ZI: s, etc. 

"Since an amateur operating f a 
32 -foot vessel on a round -the -globe cruise 
is a bit out of the usual, this might in- 
terest amateurs. This is not a publicity 
stunt or propaganda cruise; it is neither 
politically nor commercially sponsored. 
I know the six chaps personally. They 
have put their own savings into this out 
of pure love of adventure and because 
they read about `Kon -Tiki' which caught 
their imaginations." 

May we suggest that all hams be on 
the lookout for this call as it is bound 
to be one of the choice contacts of this 
or any other season. We know that 
4X4AS will welcome hearing from . ou 
fellows too. - n - 
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FASTER- RAIN BF_ - TRAIN EASIER 
10 MO THS - OR LESS-FOR 

Our 21st Y ar Training Men f r Greater Incomes and Security in Radio- TelleviSion 

I SEND YOU 

18 BIG KITS 
of Rad io Television part, and cric 1pment. 
Much of your training will re actual construc- 
tion and experimentation ... the kind of truly 
PRACTICAL instruction .hat preps res you 
for your Radio-Television cfreer. 

NEW! NO OBLIGATION PLAN 
You Have No Monthly Payment Conti act to Sign 
Pay For Your Training as You Earn and Learn 

You can get into Radio-Television, today's fastest growing big money 
opportunity field, in months instead of years! My completely new 
"package unit" training plan prepares you in as little as 10 months 

or even less! No monthly payment contract to sign -thus NO RISK to you! 
This is America's finest, most complete, practical training -gets you 

ready to handle any practical job in the booming Radio-Television industry. 
7"`"A.!:::?'"'" Start your own profitable Radio-Television shop ... or accept a good pay - 
s" lie "'ter ing job. I have trained hundreds of successful Radio-Television technicians 

during the past 21 years -and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts -FREE! 

YOU BUILD t te Television set and 
the powerful superhet radio receiver shown 
above. IN AUDITION to the other teat units 
shown here (many are not shown because of 
lack of space). All equ'pment I send you Is 
YOURS TO KEEP. 

Valuable Equipment Included 
With Training 

The new Sprayberry "package" plan 
includes many big kits of genuine, pro- 

fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 
You build a powerful Oi -tube 2 -band 
radio set, multi -range test meter, signal 
generator, signal tracer. many other 
projects. All equipment and lessons are 
yours to keep . , . you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 

Earn Extra Money Wt ile You Learn! 

All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training "package" unit, you receive 
extra plans and "Business Builder" ideas for 
spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians -and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training. 

SPRAYBERRY ACADEMY OF RADIO Dept !25-C Ch ccago 6ÌT. 
AVAIL COUPON 

TODAY! 
NO OBLIGATION 

I invite you to get all the facts - 
0 

r 1 
SPRAYBERRY ACADEMY OF RADIO, Dept. 25 -C 
111 North Canal St., Chicago 6, III. 

Please rush to me all information on your 10 -MONTH Radio-Tele. 
vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Ile eure to include 3 books FREE. 

Ei °w ñ3 B IBG 
BOOKS 

I want you to have ALL the facts about L/my new 10 -MONTH Railo-Television Training 
cost! Rush coupon fir my three big Radio- 

Television books: 'How to Make Money In Radio- 
Televlalon." PLUS my new altatrated Television Bul- 
letin PLUS an actual sample SIrayberry Lesson -ALL 
FREE. No obligation and no alesman will call. Mail 
cou n NOWT Bl Ir 

Name Age 

Address 

City Zone State 
J 

November, 1953 137 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


E STER 
Since the most important 
single step in Radio - 
Television Servicing is 
soldering ... it's just plain 
good sense to use the best - KESTER SOLDER .. . 

Key Nome in Solder 
for More Than 50 Years. 

KESTER SOLDER COMPANY 
4235 Wrightwood Avenue Chicago 39, Illinois 

Newark 5, New Jersey Brantford, Canada 

SOLD 
WE ARE QUICK AND CASH BUYERS 
N'erv lookout -mph,. 
of electronic la,l. -ra ee, I r 1 tralimlltimi ::.rl 
Mal-purpose Tubes. Anything In the Itadlo. TV and 
electronic held. 
SMALL OR I ARGE QUANTITIES -SEND US YOUR LIST 
Submit where possible. amount of each 
item or 

NAT ADELMAN 
ICH Y.o.l. G. N. Y. 

ON.THE BATTERY RECORDER 
WALKIE -RECO RDALL 841.e=äí r. SATTPRY 

Continuous. permanent. accurate indexed recording ar 
ly Se per hr. instantaneous. per ent playback. 

Rieke up Sound up to Bu ft. Recorda conferences. lee. tuna, dictation, 2 -way phone A iles talks: while 
walking. riding flying. Records in closed briefcase with "bidden mike"! Write ter Petalled Li 

MILES REPRODUCER CO., INC. 
812 BROADWAY DepI RN-1I. NEW YORK 3 N Y 

NOW... Save MOREonTUBES! 
INDIVIDUALLY BOXED FULLY TESTED EACH TUBE GUARANTEED FOR SIX MONTHS 

Type Price Type Price Type Price Type Price 

1830T 
1HSGT 
1L4 
1N5GT 
IRS 
1 SS 
1T4 
IT SGT 
1%2 
3Q5GT 
359 
3V9 
5U4G 
5V46 
5Y3G 
5Y3GT 
64134 
6AF4 
6465 
641(5 
60116 
GALS 
6AN4 
6005 
6466 
6465 

S .69 6455 
.46 6476 
.57 64U6 
.57 6A V6 
.56 6646 
.47 61346 
.56 6BC5 
.71 66D5GT 
.67 66E6 
.65 66E5 
.55 6866 
.56 6E016 
.43 6816 
.73 68117 
.34 6BL7 
30 6606 .46 

1.46 61307 

.54 6BZ7 
95 6C4 

.63 6CB6 

.40 6CD6 
1.30 6F6GT 

.46 6H6GT 

.42 615GT 

.+ 8 616 .62 
M I Ballast Tube 44444 5459 

$ .50 
38 

.43 

.38 

.96 

.45 

.53 

.89 

.47 
.60 

1.34 
.57 
.48 

1.10 
.83 
.89 

1.10 
1.10 
.34 
.53 

1.85 
.45 
.49 
.40 

6N6GT 
6L 6G 
6L6CA 
654 
6547CT 
65J7CT 
65X MY 
65L7GT 
65N7CT 
6507GT 
678 
6U8 
6V6GT 
6W4CT 
6W6CT 
6%4 
6X5GT 
6Y6C 
7157 
12476 
12AT7 
1241.16 
12AU7 
12AV6 
12AV7 
124%7 

.30 

S .41 
.80 
.80 
.46 
.52 
.47 
.50 
.62 
.54 
.42 
.78 
.85 
.46 
.45 
.57 
.34 
.33 
.59 
.52 
.38 
.68 
.43 
.55 
.38 
.80 
.61 

12027 
12606 
126E6 
I2BH7 
126Z7 
125A7GT 
1251(76T 
125L7GT 
125147CT 
1250767 
19666 
I 9C8 
1978 
25606 
25L6GT 
25Z6GT 
3545 
3585 
35C5 
35L66T 
35W4 
35ZSGT 
SOBS 
SOCS 
50L6 
117Z3 
11726 

E ach tube u. oermrmance- proven. 2s % deposit must accompany all galena. C.O.D. All 
P rices Ì.G.P., N.Y.C. If . m,ttance us made with order. you ca deduct 2eé. 51.00 handling charge for orders under 510.00. Son,ect to Prior Sale. 

can 
inquiries invited. 

$ .70 
.45 
.47 
.63 
.75 
.52 
.50 
.61 
.54 
.44 

1.39 
.94 
.79 
.89 
.48 
.42 
.48 
.47 
.47 
.47 
.31 
.30 
.47 
.47 
.47 
.39 
.68 

PHILLIPS TUBE CO. e228 
Oita nd î:2 1 
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Mac's Service Shop 
(Continued from page 84) 

makes no difference if the signal gen- 
erator used has distortion in its out- 
put or not. As long as the amplifier 
does not introduce additional distor- 
tion, the output voltage will trace out 
a reversed outline of the input volt- 
age, no matter what the shape of that 
input signal is, and no distortion will 
be indicated." 

"Don't you imagine there will be 
some drawbacks to hi -fi service ?" 

"I know there will be. For one 
thing, we shall be trying to please 
perfectionists. Such people are always 
tough customers. For another thing, 
many of these people will have a 
smattering of technical knowledge, 
and they will be trying to impress us 
with their knowledge by being espe- 
cially critical of our work. Out of our 
experience with the I- could- fix- it -my- 
self - if - I - just - had - the - time - 
and-the-tools people in radio and TV 
service, we know that a little knowl- 
edge can be a darned exasperating 
thing. 

"On the other hand there will be 
some satisfaction in working for peo- 
ple who will know and appreciate it 
when equipment is working as it 
should. The whole thing is that we 
must prepare ourselves, both with 
knowledge and equipment, so that we 
will know when a high- fidelity sound 
system is delivering everything of 
which it is capable." 

"I think this is going to be fun," 
Barney said with his quick enthusi- 
asm. "I'll bet that in a short time I'll 
be known as Golden Ear Gallagher." 

"Well, then, Golden Ear, hear this:" 
Mac commanded. "I want you to bone 
up on high fidelity until you give off a 
musical Middle C every time I whop 
you on the head. You can start by re- 
reading 011ie Read's `The Recording 
and Reproduction of Sound.' Follow 
that up with `High Fidelity Simpli- 
fied' by Harold D. Weiler. Then go 
back through our magazine files." 

"But what shall I do with my lei- 
sure time ?" Barney asked sarcasti- 
cally. 

For an answer Mac pulled out a 
bulky cardboard carton and placed it 
in Barney's lap. "There is a William- 
son amplifier in kit form. Take it 
home with you and wire it up-and I 
mean wire it right. I intend to inspect 
every solder joint in it. Then bring it 
down here and we'll run every kind 
of a test on it we can dream up. I've 
already bought a good high -fidelity 
coaxial speaker and am building an 
enclosure for it at home; so by the 
time we get all this done we ought to 
have a pretty good knowledge of the 
subject from both the theoretical and 
practical points of view." 

"Say, you are real gone on this hi- 
fi stuff, aren't you ?" Barney ex- 
claimed. 

"Yep," Mac agreed with a teasing 
grin, "I think it's real crazy!" -l- 
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LET'S BE Rea/4We 
The time may not be too for off when you'll be QSO -ing the 

Moon, Mors, and presently undiscovered planets. We wouldn't 

know about that. But we car tell you that for down -to -earth 

HALLICRAFTERS SX -71 less speake. 
Shpg. wt 51 lbs. Ne' $249.95 

HALLICRAFTERS S -76. Less sneaker. 
Shpg. wt. 46 lbs. Net $199.95 

bargains you just can't beat our "Surprise" Trade -In Allowances 

on used test and communication equipment. So get your trade -in 

deal cookie today. Wire, write, phone or use the handy coupon. 

H. MMARLUND HO -140X Less speaker. 
Shpg. wt. 60 lbs. Net $264.50 

JOHNSON VIKING 11 TRANSMITTER KIT. 
Shpg. wt. 85 lbs. Net $279.50 

JOHNSON VIKING I I Wired and Tested. Net $337.50 

All prices f o. b. St. Loui'i Phone CHestnut 1125 

RA 10 CO. 
1125 PINE ST. T. LOUIS 1, MO. 

November, 1953 

r 

IL 

NATIONAL NC -183D. Less speaker. 
Shpg. wt. a5 lbs. Net $383.50 

FREE CATALOG: 

COLLINS 75A -3 with 3 KC 
mechanical filter. Less speaker. 
Shpg. wt. 70 lbs. Net $530.00 

RN- 1-5J 

WALTER ASHE RADIO COMPANY 
1125 Pine Street, SI. Louis I, Missouri 

Rush "Surprise" Trade -in Offer on my 

for 
(show make and model number of new equipment desired) 

Send for new 1954 Catalog. 

Nome 

Address 

City Zone 

'7 

Send 

for 
your 
copy 

today 
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BOEING ELECTRICAL CIRCUITS 

The plate whirler, part of the new equip. 
ment for making electrical circuits by an 
engraving process, used at Boeing's plant. 

Developing machine contains an alcoholic 
solution of purple dye, called "cold -top" 
enamel developing solution. Here John 
McMaster, chief of the photo template unit, 
places a plate on the rack prior to low- 
ering it into solution. The plate has a 
photographic image imprinted on surface. 

Herman Hauste holds plate which was 
etched with straight lines for test pur- 
poses. Etching machine contains a fer- 
ric chloride solution which eats away cop- 
per not protected by photographic image. 

140 

MADE BY 

ETCHING 

PROCESS 

By IRVING PETITE 

"Printed circuit" techniques are helping to speed 

construction of vitally- needed long -range aircraft. 

ARAPID and economical method of 
making electrical circuits by a 
new copper etching process is now 

in use at Boeing's Seattle plant. The 
process, borrowed from the radio and 
television industry -where some man- 
ufacturers already use it -makes it 
possible for Boeing to mass -produce 
miniature electronic package assem- 
blies through photo -engraving. 

Essentially three preliminary steps 
bring an electronic unit close to the 
final assembling: 

The first step is to photograph an 
engineer's drawing of the circuit. The 
negative used is made of a stiff viny- 
lite -base film which is not subject to 
distortion. The circuit appears on the 
black negative as transparent lines 
the exact size and shape of the circuit. 

The second step is to transfer the 
image to a copper plate, bonded on 
one side of a piece of phenolic electri- 
cal insulation hoard. The hoard is 
about 1/16" thick and the copper ve- 
neer 3/1000" thick. 

The copper plate is coated with a 
light -sensitive engraver's enamel: cold 
top. Then the plate is put into a ma- 
chine that whirls it while it is exposed 
to ruby infrared lights, thus spreading 
the enamel evenly and drying it at the 
same time. The negative is then placed 
over the plate and the two are held in 
close contact in a vacuum printing 
frame. A 95- ampere arc light throws 
a glaring blue light on the negative. 
The enamel exposed through the 
transparent lines of the wiring dia- 
gram is thus hardened. 

To conclude this step, the copper 
plate is put in a purple developing 
solution which washes away the un- 
hardened portions of the enamel. The 
lines of hardened enamel which re- 
main are turned purple: these lines 
constitute the wiring diagram on the 
copper plate. 

The final step is to put the plate in 
an etching tank containing -a ferric - 
chloride solution, to dissolve the cop- 
per. The portion of the copper plate 
protected by purple- enamel lines is 
preserved, and the balance of the cop- 
per plate dissolved. This leaves the 
wiring circuit in copper on the phe- 
nolic board. 

Since just two to four minutes are 
required for each phase of the process 
described, it is extremely rapid. 

The phenolic board has now finished 
its journey through Department 480, 
photo template unit, at Boeing's Se- 
attle plant. It is next sent to the fac- 
tory where holes are ,drilled through 
it, as required. 

Electronic devices, such as minia- 
ture radio tubes, condensers, and re- 
sistors, are fastened to the back of the 
board. - 

Pins from these devices go through 
the drilled holes and contact the cop- 
per wiring circuit on the other side, 

The entire circuit is then floated in 
a solder bath, circuit side down. All 
the connections are soldered at once. 
and the complex assembly is completed 
in less time than the wiring of some 
single circuits consumes when standard 
techniques are used. -{3p- 
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RCA In ;tit 
York C ty 
Radio aid 
Operatir g, 
nology. it7 

For opportunities within your reach 

See what the RCA 

Servicing Course 

offers you 

Good -pay jobs. A business of your own. 

OPPORTUNITIES FOIL GOOD -PAY JOBS 

in Television are within your reach when 

you study TV Servicing by the RCA Insti- 
tutes Home Study Method. Or perhaps 

you would like to start a TV Service busi- 

ness of your own. 
If you are not satisfied with the way 

your future now stacks up, see how easily 

you can change the course of your career. 

RCA Institutes Home Study Course in 

TV Servicing is helping thousands of other 
people to better jobs. It can help you. 

Right now thousands of opportunities are 

going begging. There is a critical shortage 

of trained TV servicemen. This is your 
big opportunity. 

Easy -to- understand, 

illustrated lessons 

The entire course is di- 
vided into ten units of 
several individjal les- 
sons. You study them at 
home in your spare time. 

Lesson -by- lesson ycu learn 
the theory and step -by -step procedures of 
installing TV antennas, of servicing and 
trouble- shooting TV receivers. Hundreds of 
pictures and diagrams help you understand 
the how -it -works information and the how - 
to-do-it techniques. You will be amazed how 
easily you absorb the knowledge of each les- 

son, how quickly you train yourself to become 
an experienced technician. 

Experienced engineers and 

faculty prepared the course, 

grade your lessons 

The RCA Institutes 
course was written and 
planned by instructors 

with years of specialized 

experience in training men by home -study 
and resident -school methods. The course 
embodies RCA's background of television 
experience plus knowledge gained in training 
several thousand technicians. A study of 
the course parallels an apprentice's training. 
Your lessons are carefully examined and 
accurately graded by friendly teachers who 
are interested in helping you to succeed. 

Utes conducts a resident school in New 
offering day and evening courses in 
TV Servicing, Radio Code and Radio 
Radio Broadcasting, Advanced Tech - 
it, f , /rrr Catalog on resident o ,,r.ves. 

RCA IIWSTITU TES, INC. 
A SERVICE Of RADIO COA!POAC477ON ofAMERt'CA 
350 WEST FOURTH STREW NEW YORK 14, N.): 

One of the leading and oldest 

Radio -Television 

training schools 

Founded in 1909, RCA 
Institutes, Inc. has been 

in continuous operation 
for the past 44 years. Its 

wide experience and extensive educational 
facilities give students, just like you, unsur- 
passed technical training in the highly special- 
ized field of radio -television -electronics. 

RCA Institutes is licensed by the University 
of the State of New York ... an affiliate 
member of the American Society for Engi- 
neering Education ... approved by the Vet- 
erans Administration ... approved by leading 
Radio -Television Service Organizations. 

It costs so little 
to gain so much 

RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing Home 
Study Course has been cut to a minimum. 
You pay for the course on a pay- as -you- 
learn unit lesson basis. No other home study 
course in TV Servicing offers so much for so 
little cost to you. 

SEND FOR FREE BOOKLET -Mail the coupon - 
today. Get complete information on the RCA INSTITUTES 
Home Study Course in Television Servicing. Booklet gives 
you a general outline of the course by units. See has this 
practical home study course trains you Quickly, easily. 
Mail coupon in envelope or paste on postal card. 

MAIL COUPON NOW! 

RCA INSTITUTES, INC., Home Study Ucpt. RN 1153 -moi 
350 West Fourth Street, New York 14, N.Y. 

Without obligation on my part, please send me copy of booklet "RCA Insrrrurrs 
Home Study Course in TELEVISION SERVICING." (No salesman will call.) 

Name 

Address 

City 

(please print) 

lone State. 
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MONEY MAKERS! 
FOR MOBILE -RADIO SERVICE ENGINEERS! 

Provide for future expansion in this profitable 
field, with Lampkin frequency- and modula- 
tion- measuring equipment. 

For Any Number of Frequencies. 
AM or FM. The Type 105 -B MFM. 
The Type 105 -B Micrometer Frequency 

Meter, or MFM, measures center- frequency on 
any number of nearby transmitters, AM or FM, 

0.1 MC. to 175 MC. Performs as signal generator 
for mobile receivers, 20 MC. up. Meets FCC re- 
quirements for mobile services, with accuracy 
guaranteed better than 0.0025',,. Can be checked 
against WWV. Price S220.00 net. 

The Type 205 FM Modulation Meter 
for Multiple Mobile Frequencies. 
Instantly tunable anywhere, 25 MC. to 200 
MC., the Type 205 measures maximum FM 
deviation due to modulation, as required 
by the FCC. Indicates 0 -25 KC. deviation. 
Simple to use, easy to carry. No charts or 
tables. Price S240.00 net. 

Send name and address for literature 

Name ... 
Address 

City State 

LAMPKIN LABORATORIES, INC. 
MFM DIVISION 

BRADENTON, FLORIDA 

RKAY 
RADIO KITS, INC., 120 Cedar St., N. Y. 6 

t I Aft.: Schools, Labs. Hams! 

MORE 
CASH 

0 .. F-1, opportunities 
AT 

Cash Inn surplus 
Radio Parts t. Equipment! 

We par m r trade rar 
something : 

r 
eal»- need. 

Ty Sets. Mobile Equipment 
ÀVailaple for Trade. Write 
Now! 
NARJO SALES CO. 

aloe Kurbank Blvd. 
Burbank. Calif. Cable MARJO 

ELL TELEPHONE LABORATORIES 

142 

A career for you with one of the nation's leaders in research 
and development in communications and military electronics. 

ELECTRONIC TECHNICIANS DRAFTSMEN 
ELECTROMECHANICAL TECHNICIANS 

Openings require previous training at high school, 
armed service school, or technical institute level and in 
general 2 or more years of applicable industrial or 
military experience. 

Appllenti,,,, particularly invited from those who 
reside within 010111 11110 miles of the Labnratorle. 

Send your name and address for application, telephone 
collect within 100 miles for information, or visit us 
Monday through Saturday. Evening interviews arranged. 

BELL TELEPHONE LABORATORIES 
WHIPPANY, N.J. (Near Morristown) WHIPPANY 8 -1000, Ext. 326 

MURRAY HILL, N.J. (Near Summit) SUMMIT 6 -6000, Ext. 3381 

NEW YORK, N.Y., 463 West Street, CHELSEA 3 -1000, Ext. 1114 

1 

Custom Building 
(Continued from page 49) 

a means of damping sound reverbera- 
tion. This is done without taking up 
any of the usable closet space. Phono- 
graph records can also be stored in 
the closet. 

It is both practical and desirable in 
as many cases as possible to recom- 
mend complete high -fidelity music sys- 
tems. Where the customer's budget 
will not allow this, why not reduce 
cost by using his old radio or the 
chassis from a straight AM or AM -FM 
set ? Television, especially in the 
larger cities, has so reduced the de- 
mand for AM or AM -FM -only receiv- 
ers that in many cases they can be 
purchased at near -cost. If these chas- 
sis are combined with any of the low - 
cost record changers and TV chassis 
now available, a practical, low -cost in- 
stallation can be obtained. Many com- 
munities are not within primary range 
of either an FM or TV station. In 
many of these cases the customer's 
old radio set, if it is of good quality, 
will make a good chassis for the cus- 
tom- built unit. 

Selling Your Customers 
Now that %ve have discussed some of 

the cost control factors, the next thing 
to do is to acquaint your clientele with 
the fact that you are in the custom - 
building business. This can be done 
most effectively by using all available 
forms of advertising. This includes (1) 
word -of- mouth, or personal recom- 
mendations from satisfied customers, 
(2) newspaper advertising, (3) tele- 
phone solicitations, (4) postcards or 
mailing forms, and (5) when practi- 
cal, spot advertising on the local radio 
stations. 

Keep posted on new home -owners; 
be sure to make appointments, discuss 
home beautification projects and how 
a custom -built installation can help. 
Show prospective clients photos and 
drawings such as the ones shown in 
this article. (Many of these photos 
can be obtained from manufacturers 
of high- fidelity home music systems if 
you explain what they are to be for.) 

If such pointers as those recom- 
mended in this article are followed. 
there is no reason why custom- build- 
ing cannot be made into a full -time 
business. The field is open and is not 
likely to be saturated for a long time 
to come. s30 
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the book that 
SAVES TV 

SERVICE TIME 

lib 

FIND THE TROUBLE - REPLACE TUBES 

WITHOUT REMOVING THE CHASSIS 

Latest 

addition 

to an 

invaluable 

series of 

Tube location 

Guides 

Intr 
You've asked for more -and here it is -the 
fourth volume that brings you right up -to- 
date! It's the only book that shows the posi- 
tion and function of all tubes in hundreds of 
TV sets. Helps save your servicing time. Often 
an operational check in the customer's home 
-looking at the picture and listening to the 
sound -gives you the clue to the trouble. 
Most often, a tube failure is the cause. This 
invaluable Guide makes trouble diagnosis 
and tube replacement quick and easy, without 
removing the chassis! Each TV model has its 
own clear, accurate diagram. Fully indexed 
for quick reference. All new diagrams cover- 
ing 1951 -1952 TV models. Handy pocket size, 
192 pages, 5% x 8W. Pays for itself on the 
first job! 
ORDER TGL- 4.Only SLR 

Own the Complete Library 
VOL. 3. Used daily by thou- 
sands of TV Service Technicians. 
Shows location and function of 
all tubes in hundreds of 1950- 
1951 TV sets. 192 pages. 5!.0x 
8 %'. 

e+aa.° ORDER TGL -3. Only $2.00 
VOL. 2. Gives tube positions and functions 
in hundreds of 1949 -1950 TV sets. Helps 
solve tube failure troubles in minutes. 208 
pages, 5x8'. 
ORDER TGL -2. Only $2.00 
VOL. 1. Covers hundreds of 1948 -1949 TV 
sets made by 56 mfrs. Not duplicated in 
other volumes. 208 pages, 5%x83,". 
ORDER TGL -1. Only $1.50 

Carry Them ALL in Your Tube Caddy 

HOWARD W. SAMS i CO., INC. 

Order from your Parts Jobber today, or 
write to HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 
My (check) (money order) for $ 
enclosed. Send the following books: 

TGL -4 ($2.00) TGL -2 ($2.00) 
TGL -3 ($2.00) TGL -I ($1.50) 

Name 

Address 

City State 
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SIMPLIFIED CRYSTAL I.F. FILTER 
By WILLIAM BRUCE CAMERON, WRIV,i 

Details on an inexpensive 200 kc. filter. Other frequencies 

can be provided by changing coil and crystal specifications. 

WITH ham bands becoming more 
crowded every day many serious 

amateurs are building their own 
receivers, or some sections of them, 
but most of them are afraid to tackle 
a crystal filter. The filter described 
here is cheap, simple, and effective, 
and can readily be built by the aver- 
age ham. 

The reader may wonder why any- 
one would want to build a crystal 
filter when they can he bought, or 
.ire already incorporated in good com- 
munications receivers. The reason is 
that the conventional intermediate 
frequency around 455 kilocycles is too 
low for good image rejection and too 
high for good selectivity. To get both 
good image rejection and good selec- 
tivity and still retain the crystal filter 
requires a triple conversion receiver, 
or one with a mechanical filter. 
Mechanical filters are expensive and 
triple conversion produces headaches, 
so there is a real need for a low fre- 
quency crystal filter. 

The filter described operates on 200 
kilocycles, since crystals and coils 
Were available on this frequency. The 
entire assembly is mounted in a small 
aluminum box. L.. L., and L. are 200 
kc. slug -tuned coils taken from ii. 
transformers. L, and L. are placed as 
close together as is convenient and 
L, is isolated from them as much as 
possible. Condensers C. and C. are 
twice the value of condensers C. and 
C.:. Precision values are not required 
but silver micas are preferred because 
they will "stay put ". 

In operation, a 200 kc. signal is fed 
into the system and L,, L and L. 
are peaked. with C. set at minimum 
capacity. If all is well, that is the 
total job of alignment. Closing C. 
throws the L. circuit out of resonance. 
reducing the loading on the crystal 
bridge circuit, and increasing the se- 
lectivity at the expense of a slight 
loss in signal strength. C. is the 
neutralizing or phasing condenser and 
should equal the crystal capacity 
when the plates are about half 
meshed. to allow adjustment for phas- 
ing out heterodynes and rejecting 
audio images of c. w. signals. The 
proper capacity can be achieved by 
starting with a condenser somewhat 
larger than is required and judiciously 
removing plates until the optimum 
has been reached. A value of 25 ltµfd. 
should be ample in any case. After 
this has been done, bend the tip of 
one rotor plate slightly, so that it will 

MI}FR 

9f 
R. -5000 ohm. ! w. decoupling res. max. 

limited by tolerable voltage drop) 
!1.- 700,000 ohm. 4z w. decoupling res 

ppld. silver mica cond. 
C., Cs ---300 up/d. silver mica cond. 
C. -See text 
(7-, -250 ppjd. midget var. cond. 
Cr, C. -.7 pld., 400 v. cond. 

Ls-- Slug -tuned 200 k.,. i./. coils (see 
text) 

Veal -200 he. crystal 

Circuit diagram of 200 kc. i.f. filler. 

short out when fully closed, to pro- 
vide an "off" switch for the filter. 

A good source for the alignment 
signal is a Pierce oscillator using the 
same crystal which will be used in the 
filter. That's all there is to the con- 
struction and alignment. and the filter 
will perform as well as any on the 
market, besides being easier to adjust 
than the good commercial ones, and 
permitting crystal filter action on any 
intermediate frequency for which coils 
and crystals are available. 

The filter is used at W8IVJ in a 
double conversion receiver with a first 
i.f. of 2745 kc., and with cascaded 
transformers in the three 200 kc. 
stages which follow the filter. With 
this arrangement, excellent image re- 
jection and selectivity are obtained. 
With the filter in broad position se- 
lectivity is about all that can be 
tolerated for phone, and in the sharp 
position the bandpass is only a few 
hundred cycles for c. w. -rte 

RETMA PILOT COURSE 
TIIE FIRST class in a pilot course of 
television technician tr. ' g, spon- 

sored by the Radio -Electronics- Televis 
Manufacturers Association, was held in 
New York City with sixty students fr 
the New York area participating. 

The new course, which is designed to 
develop an industry -approved up- grading 
course for TV technicians, will be used 
in trade and Yoe: al schools through- 
out the country. The students were se- 
lected on the basis of minimum experi- 
ence requirements and then qualified 
only after a personal interview with 
members of an Industry Advisors Com- 
mittee. 30- 
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Measures 61/2" et 91/2" a 4V," 

CARRYING 

ARGES!! 

Superior's new SUPER METER Model 670 -A 

A COMBINATION VOLT -OHM MILLIAMMETER PLUS 

CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5'15 75 ISO 750 1,500 7.500 Volts 

A.C. VOLTS: 0'o 15'30 ISO 300 1,500 3,000 Volts 

OUTPUT VOLTS: 0 to 15 '30 150 '300 1,500 3,000 Volts 

D.C. CURRENT: 0 to 1.5'15 "150 Ma. 0 to 1.5 15 Amperes 
RESISTANCE: 0 to 1,000 "100,000 Ohms 0 to 10 Megohms 
CAPACITY: .001 to I Mfd. I to 50 Mfd. (Quality test for elec- 

trolytics) 
REACTANCE: SO to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 
DECIBELS: - 6 tc - 18 - 14 to - 38 +34 to +58 

ADDED FEATURE: 

The Model 670 -A includes a special 
GOOD -BAD scale for checking the 
quality of electrolytic condensers at 
a test potential of 150 Volts. 

The Model 670 -A conies 
housed in a rugged, 
crackle -finished steel 
cabinet complete with 
test leads and operat- 
ing instructions. 

40 
NET 

Superior's new 
Melee TV -11 TUBE TESTER 

SPECIFICATIONS: 
to damage a tube by inserting it in the wrong 
socket. * Free- moving built -in roll chart prov'des com- 
plete data for all tubes. * Newly designed Line Voltage Contro' compen- 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts. * NOISE TEST: Phono -jack on front panel for plug- 
ging in either phones or external amplifier will 
detect microphonic tubes or noise due to faulty 
elements and loose internal conrections. 

* -ests all tubes including 4, 5, 6, 7, Octal, Lock- 
in, Peanut, Bantam. Hearing Aid. Thyratron. 
Miniatures, Sub -Miniatures, Novels, Sub -minars, 
Proximity fuse types, etc. * Uses the new self -cleaning Lever Action Switches 
for individual element testing. Because all ele- 
nents are numbered according to pin -number 
in the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one pin 
are truly tested with the Model TV -II as any of 
Pee pins may be placed in the neutral position 
when necessary. * The Model TV -I1 does not use any combination 
tepe sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 

EXTRA SERVICE- -The Model TV -11 may be 
used as an extremely sensitive Condenser 
Leakage Checker A relaxation type oscil- 

The model Tv-ii per- 
o 105.130 Volt 60 

Cycles A. C. Comes housed 
beautdul hand on 
oak cabina com- 

plete with portable cover 

lator incorporated in this model will detect 
leakages even when the frequency is one 
per minute. '4152 

Superior's New Model 660 -A AN AC OPERATED 

SIGNAL GENERATOR 
PROVIDES COMPLETE COVERAGE for AM -FM & TV Alignment 

SPECIFICATIONS: 
Generates Radio Frequencies from 100 Kil- 

ocycles to 60 Megacycles on fundamentals 
and from 60 Megacycles to 220 Megacycles 
on powerful harmonica. Accuracy and Sta- 
bility are assured by the use of permeability 
trimmed Hi -O coils. R.F. available separ- 
ately or modulated by the internal audio 
oscillator. - Built In 400 cycle sine wave 
audio oscillator used to modulate the R.F. 
S ignal also available separately for audio 
testing of receivers, amplifiers, hard of hear- 
ing aids, etc. R.F. Oscillator Circuit: A 

The Model 660 -A comes 
complete with coaxial cable test 

lead and instes ctions. 

high transconductance heptode is used as 
an R.F. oscillator, nd 

a 

mplifier. 
Modulation Is effected by electron c upling 
in the mixer section thus Isolating the oscil- 
lator from load changes and affording hig h 

stability. A.F. Oscillator Circuit- A high 
transcond uctance heptode a ected as 
high -mu triode is used as an audio oscillator 
in High-C Colpitt Circuit. The output 
lover I Volt) 

C 

nearly pure sine wave. 
Attenuator: A 5 step ladder type of attenu- 
ator is used. 

Tubes used: I -68E6 as R.F. Oscillator, mis- 

er and amplifier. I -6BE6 as Audio Oscilla- 

tor. I -6H6 as Power Rectifier. 

$ 

I95 
NET 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B -82. 38 Murray St., New York 7, N. Y. Name 

Please send nee the units checked. 1 :sin euelosiux the down 
payment With order and agree to pay the monthly balance 
:is shown. It i, undrrstoal there will be no carrying, interest Address 
or any other charges provided 1 send my monthly payments 
when due. It he further under-Memel that should 1 fail to ranke 
payment when due, the full unpaid be:inc.. shall become 
imnudintely due and payable. City Zone State 

November, 1953 

MODEL 670 -A Total Price 528.40 
57.40 down payment. Balance $3.50 

monthly for 6 months. 
C 00 down payment. Balancec 

$47.50 
$ó 00 511. 

monthly for 6 months. 
E MODEL 660 -A.. Total Price $42.95 

$12.95 down payment. Balance $5.00 
monthly for 6 months. 

I- I enclose 5...... ..as down payment. 
Ship C.O.D. for the down payment. 
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ÁNYWHERE! 
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LOW COST 

$25 55 
And Up 

Retail Price 

INVERTERS 
For Inverting D.C. to A C Specially Designed for 
operating A.C. Radios, Tape Recorders, Wire Recorders, 
Record Changers, Television Sets, Amplifcrs, Address 
Systems, Radio Test Equipment and most small electrical 
and electronic devices from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and in D. C. Districts. 

Type 
Input 

DC Volts 
A.C. Output 

60 Cycles 
Output 
Int. 

'Wattage 
Cont. 

Consumer 
Net Price 

6 -LW 6 110 volts 40 33 ¢25.55 
12 -LW 12 110 50 33 25.55 
* 6 -RSD 6 110 85 7539.23 
*12 -12SD 12 110 125 100 39.25 
32 -RSD 32 110 150 100 39.25 

1111 -RSD 110 110 250 150 39.25 
*12T -HSG 12 110 250 200 96.43 
IIOAT -RHE 110 110 3.25 2311 56.95 

Thin Is an ATR model for most any application. 
*I Available with leather carrying handle 

at $1.00 additional -optional. 
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NEW MODELS 

NEW DESIGNS 

NEW LITERATURE 

See youz feedez 
erc Ovule ktetaay 

"A" Battery Eliminators, DC -AC Inverters, Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO CO. 
2ualcty Pzehictete Suce 1931 

SAINT PAUL 1, MINNESOTA -U. S. A. 

R..M ..r 

Ultrasonic U -25 
(Continued jroum page 83) 

Performance -wise, this new unit corn- 
pares favorably with speakers costing 
considerably more. Numerous tests 
have been made to determine the char- 
acteristic acoustical response of the 
U -25 including the two discussed in 
the following paragraphs. 

1. The U -25, when driven by a 
constant -amplitude, variable -frequency 
signal generator in a anechoic cham- 
ber in which no sound was reflected by 
the chamber itself, produced a fre- 
quency response excluding the comple- 
mentary effect of reflected sound as in- 
dicated in the graph of Fig. 1, "Tests 
in Anechoic Chamber." 

2. The U -25, when driven by the 
same signal generator and mounted in 
the corner of a normal room, enabling 
the walls, ceiling and floor to reflect 
sound to the microphone receiver, pro- 
duces the characteristic response of a 
unit properly mounted in accordance 
with design specifications and mount- 
ing instructions. A reduction of the 
undì: able high treble response above 
3000 cps, as wtI as increased bass re- 
sponse, may thus be achieved by em- 
ploying the walls of the room as an 
auxiliary baffle. 

The response, from tests conducted 
over a frequency range of 20 to 20,000 
cps, rose sharply at 55 cycles and re- 
mained at an acceptable level from 58 
to 11,000 cps. Response of various units 
tested sloped off at 45 degrees at the 
high frequency end. 

As the frequency response of the 
U -25 varies greatly according to loca- 
tion, the company suggests that for 
optimum results the unit be mounted 
in a corner at ear level with the vent 
holes inverted. 

6B97, 6BZ7 SUBSTITUTE 
By IOTTIS ADAMS, JR. 

MANY TV service technicians are having 
difficulty obtaining 611Q7 and 611Z7 

tubes for those TV sets using the new 
cascode -type tuner. A good substitute 
for these tubes, and one requiring only 
minor modification, is the 12AT7. There 
have been 20 or more such substitutions 
stade in sets in this area, and the first 
unes installed are still functioning about 
four months later. This is a fringe area, 
yet there is no noticeable signal drop 
when using a 12AT7 in place of a 6BQ7. 
The conversion will work on any set on 
which in 9 of the 613Q7 tube socket 
and one side of the heater circuit are 
grounded. 

To make the substitution, merely tic 
pins 4 and 5 of the 12AT7 together and 
then clip off either pin 4 or 5, whichever 
one is grounded in the socket. This 
places both halves of the 12AT7 heater 
in parallel. The pin must be clipped off 
short enough to prevent it f going 
into the socket and causing a short in 
the heater circuit. Also, care must be 
taken in tying the pins together, or the 
glass may break. Ile sure to plug the 
tube into the socket in the right way, as 
it will fit two ways after pin 4 or 5 is 
clipped off. 

& TELEVISION NEWS 
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0 AAA 126117 @DO 

INNI woo - 1"'""1 

r-- _ we, 

Where Will You Be 
k a:remora 

óMo nfhs frö ani Todo y? 

TECHNICAL TR 

1- u FC 

a- 

ININO to your practical experience 

License In A Hurry 1 

Then Use Our Amazingly Effective 
JOSS FINDING SERVICE 

TELLS HOW.- 
HERE IS R 

If you fail to pass Yxam our 

Commercial License e 

after completing our 

course, we guarantee ng 
to 

continue Your traini without additional 
YOUStsucf 

any kind. 
cessfullY, obtain your 

Commercial license, pr 
vided You first s t for 

examination within 90 

Idays after completing our 

course. 

ne 
f¡¡Mnkin 

Contrnerf ó/` 
Op,,,oto Radig 

ln,OrENSf 

NCIIÚpÉpING TRAINING 6 Cg" 4CNING 

WE GUARAPITEE 
TELLS HOW - 

Our Amazingly Effective 
JOB -FINDING SERVICE 
Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job.Finding results: 

GETS AIRLINES JOB 

TO TRAIN AND COACH YOU AT 

HOME IN SPARE TII4E UNTIL 

YOU GET 

YOUR FCC LICENSE 
If you lave had any practical experience 
-Amal eur. Army. Navy, 2adio repair, 

or experimenting. It 
TELLS HOW- Employers make 
JOB OFFERS Like These 

to Our Graduates Every Month 
Letter from nationally -known Airlines, "We would also appreciate if you 

would place the following additional advertisement in your bullet n- Wanted 
-Superintendent of Communication; . Salary $666.66 per month." 
Letter from nationally known manufacturer of high quality AM ant FM trans- 
mitters, "We are sery much in need at the present time of radic- electronics 
technicians and would appreciate any helpful suggestions that You may be 

able to offer. Salary up to $412 per month to start." 
These are lust a few examples of the job offers that come fo our oMee 
periodically. Some licensed radioman fillet each of these lobs ... It might 
have been you! 

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 
AT HOME in Spare Time. 

Name and Address 
Lee Worthy 

2210!', Wilshire St. Bakersfield. Calif. 
Clifford E. Vogt. 

Boa 1016. Dania. Fla. 
Francis X. Foerch. 

38 Beugler Pl.. Bel genfleid. N. I. 
S Sgt. Ben N. Davis 

317 North Rooserels. Lebanon. Ili. 
Albert Schoell, 

110 West Ilth St.. Escondido. Calif. 

License essons 

2nd Phone I6 

Ist Phone 20 

Ist Phone 38 

Ist Phone 28 

2nd Phone 23 

your Soh-Finding Sers ire. I hate been getting many offers from all over 
...in. and I true taken 

i 
I job Willi Capital Airlines In Chicago as a Radio 
Il axon flare. 4537 S. Drexel Itb d_ t'lii, ago. 111. 

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 
"Your 'Chief Engineers Bulletin' 1s a grand way of obtaining employment for your 
graduates elio here obtained their lot elan; license. Since me uanle lias been 00 'hi 
list I have received calls or letters from Hie stations in the southern states. and am 
Imo employed as Transmitter Engineer at YY' %I '.IT' 

Ebner Powell. Box 274. Sparta. Tenn. 

GETS CIVIL SERVICE JOB 
"I hare obtained a position at Wright Patterson Air Force 
Rase. Drown. 01110. an Junior Electronic Emdpment Itepair- 

lI. The Employment Application you prepared for me had 
a lot In do will) ne landing this desirable pnslllpn.' 

Charles E. hnmis, 4518 OM's.. Ate.. Dayton. Ohio. 

IYour FCC Ticket Is recognized in all rodio I 
fields as proof of your technical ability. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
CARL E. SMITH. E.E., Consulting Engineer, President 

Desk RN -58, 4900 Euclid Bld l., Cleveland 3, Ohic 

November, 195.3 

a 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Desk RN -5B, 4900 Euclid Bldg -. Cleveland 3, Ohio 
(Address to Desk No. to avoid delay, 

I want to know bow I can get y FCC ticket in a minimum rum of 
ums Send me your FREE booklet. "11 w u Pans FCCnI.icense 
Examinations" (dues of c exams for Amateur License,, as 
well as ample F('r- bpppe'ni ml the a uz,nit new booklet. 
"None.- Ñaku,g PC( license e information." 

Be sure to tell me about your television engineering course. 

Name 

%dikes: 

I 

; city r ., A . 

P 

Zone.... St ate 

J 
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The Compleat Fidelity 
(Continued from page 57) 

wall mounting height for our box, 
and the distances are shown, along 
with the dimensions, in Fig. 1. Notice 
that the front panel of the speaker 
housing is slanted downward. This was 
done so that the radiation would just 
about strike the ears when the lis- 
tener is seated. 

The box is constructed of % inch 
plywood, glued, and held with screws. 
It is lined on all sides with 2 inches 
of cotton quilting -stuff you can buy 
at any dry -goods store. The cut -out 
for the speaker has a piece of 14 inch 
mesh hardware cloth over the open- 
ing to protect the cone. 

The box is left unpainted, since all 
but about 2 inches is inside the wall. 
The front is dressed -up with a fancy 
cloth -suit your wife's taste on this! 
-held by small strips of redwood or 
other suitable wood. This serves not 
only to hold the cover cloth, but con- 

Close -up of speaker baffle which is inset 
in closet wall and protects into the room. 

teals the unpainted 2 inch lip of the 
box. 

A convenient closet allowed us to 
cut the hole in the wall of the exact 
outside dimensions of the box. It is 
held to the wall studs by lag- screws, 
so that at the low frequencies there 
are no adjacent vibrations. The whole 
wall responds nicely at 30 to 50 
cycles! (To be continued) 

AUTO RADIO SERVICE HINTS 
By JACK DARR 

ground, the noise gets much louder! To 
eliminate the noise, an ammeter noise 
suppressor condenser (.5 µfd., 200 v.) 
must be connected across the unit, from 
lug to lug. Be sure to allow enough 
clearance so that the instrument cluster 
may be replaced without jamming titis 
condenser. The speedometer cable must 
be disconnected to allow the instruments 
to come out far enough for service. 
PIIILCO CRR).SLE'R PD -4908 AND CD -4908 

Several of these sets came into the 
shop with one or both of the 6ÁQ5 pow 
er tubes cracked or dead. This set is 
mounted directly under the cowl ventila- 
tor of the car. Because of the large 
number of perforations in the back of 
the radio case, a sudden shower or splash 
f a puddle causes water to strike 
these tubes, resulting in breakage of the 
glass envelope. The remedy for titis is 
to cover the whole back of the set with 
tape or plastic sheeting. Plenty of ven- 
tilation will remain, due to the numerous 
perforations at the ends of the case. 
CHEVROLET 985792 A.YD MOFAR 600 

These sets use a compensating con- 
denser in the oscillator circuit. This 
unit, C,., 15 µpfd., is mounted directly 
behind the tuner assembly (see dia- 
gram), and resembles a tubular ceramic 
condenser covered with wax. If the set's 
oscillator is mistracking badly, check 
this condenser. In an emergency, it may 
be replaced by an equivalent size ce- 
ramic condenser. Retuning will be nee - 
essary of course. -ï0- 

WITH the summer driving season just 
a memory, auto radio technicians 

will be getting a lot of summer -weary 
receivers to repair. Most of these jobs 
will be straightforward affairs involving 
tube replacement, etc. but there is always 
the baffler to make life more interesting. 
A few such bafflers with their solutions 
are presented below. 
PIIILCO MODELS CR -4 :1.YD CR -6 

If these sets show intermittent opera- 
tion after two or three weeks of use, the 
trouble may be the antenna trimmer 
condenser, C,, riveted to the side of the 
cabinet. As this unit is in series with the 
antenna, a short at either end causes the 
set to cut out or make popping noises. 
To repair this condition, bend the con- 
nection lugs to clear the brackets, or in- 
sert extra mica between the trimmer 
blades if necessary. 

If the set is out of the car, check the 
small plastic wires to the oscillator coil. 
These may be shorting intermittently, 
due to insulation failure. 
KAISER- FR.IZER SETS 

An extremely difficult case of noise in 
several Kaiser- Frazer auto radios was 
finally traced to a novel gadget located 
in the auto instrument cluster. 

This unit is called an "Instrument 
Voltage Regulator," and resembles a 
bathtub condenser, with two large screw 
lugs on top (see diagram ). The unusual 
thing about it is that when a bypass con- 
denser is placed fr either lug to 

Rear of Kaiser.Frazer instrument cluster. Partial circuit of Chevrolet Model 985792. 
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A simple circuit which can be used with home -type equipment 

with an elaborated version for professional applications. 

FADER controls are good for chang- 
ing from one channel to another, but 
for tape recording or other similar 

work the operator must be reasonably 
skilled in their use. With this circuit, 
you have an automatic fader to switch 
channels and a mixer circuit in one 
small package which unskilled person- 
nel can use. To the average construc- 
tor of audio equipment, the construc- 
tion of this unit will present no prob- 
lems. With long leads on the "channel - 
cut" switch and fade controls, it is pos- 
sible to operate the unit from distances 
up to 50 feet with excellent results. 

The operating principle of the circuit 
is very simple. The rise and fall of a 
negative bias voltage across an RC cir- 
cuit is used to bias the remote cut-off 

tubes to two times cut -off. As the volt- 
age across the time delay condenser 
can only rise and fall at the rate de- 
termined by the RC delay period, elec- 
tronic switching from one channel to 
the other is noiseless. 

When the "channel-cut" switch (S,, 
Figs. lA & B) is thrown up, condenser 
C., is discharged through R. to ground. 
At the same time the exponential rise 
of the negative voltage in C. will cut 
tube V, as V, is permitted to conduct. 
The charge and discharge time of the 
RC networks is such that it matches 
the tube currents at zero. 

If, for some reason, it is desired that 
the signals overlap as the fade is made, 
it is a simple matter to change the 
values of R. and R,, or condensers C, 

and C. can be changed. If the values 
are increased too much, there will be 
an actual dead period between the 
channels. However if the values are 
decreased too much, there will be a 
period of mixing the signals at too high 
a level with distortion as the result. 

An alternate position to the auto- 
matic fade is the manual fade. In this 
position, both channels are operated at 
low level for mixing operations, with 
each channel level controlled independ- 
ently. By operating each channel with 
a bias control, there is no critical 
length of leads to the controls or 
switches. 

The circuit of Fig. lA is that of a 
small unit for home use, while that of 
Fig. lB is complete for all operations. 
Fig. lA has many uses such as con- 
necting a radio and phono to the same 
amplifier. It is even suitable for use 
with a recorder. With a few more 
parts, Fig. lB can be built, affording 
complete flexibility of operation on any 
amplifier with which it is used. Either 
unit will contribute some gain, and the 
frequency response (about 50 kc.) is 
enough for use with a scope. -FS- 

Fig. 1. (A) A simple fader circuit. (B) A more elaborate version for mixer.fader applications. Switches S: and S, are wired 
in such a way that when pots R ,,, and R,, are in their maximum counterclockwise position. switches S, and S, connect to S. 

RI s--e-AwAJd0-50V. 

R,, R- 500,000 ohm, 1/2 r. res. 
R,- 100,000 ohm, y2 w. res. 
R,- 150,000 ohm, s/= w. res. 
R;, -1000 ohm, t/2 r, res. 
R.- 39,000 ohm, 1/2 w. res. R- 50,000 ohm. y, r. res. 

(A) 

+250V 

ci 

GMAIIIEL 

eMONNEI ANN EL 

RI 

ce 

R,,-39,000 ohm, l r. res. 
R,- 10,000 ohm. 1 r. res. 
R,,,, R - 100,000 ohm pot ( "Fedi s) 
R,s -6000 ohm, t/= r. res. 
R,e- 25,000 ohm, 1/2 r. res. 
C,, C C -.05 uld., 600 r. cond. 
Cs, C, -.1 µ/d., 600 r. cond. 

(B) 

C,-50 µfd., 25 r. elec. cond. 
Ce, C-20/20 Aid., 450 r. elec. cond. 
S,-D.p.d.s switch 

sritch (on R,,,) 
S,--S.p.d.r. switch (on R,,) 
V,, V,-6BÁ6 or 6SG7 tube 

i250V 
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RCA INTERMATCHED HIGH FIDELITY 

... to assure you of HIGH FIDELITY EXACTLY AS YOU WANT IT 

Now -from RCA -comes the ideal way to 
achieve exactly what you want in high 
fidelity. You ca si be confident of top quality 
-every component in your system bears 

the name you know best in electronics. 
For extra asst rance -RCA offers a broad 

selection of corponents -all designed for 
top performance in their class -all inter - 
matched to work together, regardless of the 
combination you choose. 

Listen to the full line of RCA Inter - 
matched high -fidelity components, look at 
the distinctive cabinet styles, and make your 
choice. You'll have a completely matched 

Am. 

system that's right for your home and your 
taste in high fidelity. You'll have a complete 
system that you can assemble in minutes, 
with just a screwdriver. And you'll be pre- 
pared at any time to add more power or 
extra coverage -if you feel you need them - 
without mismatches at any stage. 

Hear RCA Intermatched High -Fidelity at 
your local RCA Electronics Distributor's. 
You'll agree it's high fidelity at its finest. 
You'll agree it's the sensible approach to 
high fidelity. For information, for the ad- 
dress of your local distributor, mail coupon 
below. 

RCA INTERMATCHED CHANGER 

'WNW if 
....+r...,.-r 
. .. . 

1 

The superb LC-IA Speaker -the measure of 
high fidelity among professional users of sound 
-row more brilliant than ever with ACOUSTIC 
Dosses for wide -range reproduction and Dit- 
FLE.CTION VANES for wide -angle sound distri- 
bution. Intermatched for top performance with 
all 3ther RCA components. 

`°rw....+.-..... -- - 

w...- ... .....`iw-...r' ' O F"+w+.+°^.° -: 

h. - w.-:.Y _-....v.-:+Y^r.. ..r._-.+r"..... :> v++r.*-....rti..- - --..-.....w-.,..,...,.__....,,,,..a..-..r .r : ,` +!- RCA IfVTERMATCHED TUNERS 

rr..-....n+ ÿ--r 
arr..s-M...-.. ..-..r: ...,-. 
v-FY.^ A , - 

. v-. :_..,,.. 
,.-........,. .- 

t 
; :,+. _-. - .. ,. 
w...n-r-..,.......... ............+. .r. .--.. 

. .w .+*.u. --.w 
rrV 

vwV....w.-./ - .. 

..al.r.... 

..-_ 

-..-.+ 
.,. 4 4o -rM-.rV .V-f++ Ir- iM-N-.-M- w..-_v...- r± 

INTERMATCHED PREAME LIFTER 

v- -.`.^^. ¡aC*tGaa<s1' 
- 

,..--.,..,..... -. 
..-.....m....---.......-....:1 RCA Engineering Products 

` ---e w- yl Dept. 222W, Building, 15-1, Camden, N.J. 
.-.. ..r....r... -.- ,."..-"1 ,V..,...,..,...,,, .,...... ,..-., Please send me your new, free booklet on 

1 RCA Intermatched high -fidelity equipment. 
.,.. .a.+vr.....- .- .R----- .......r _w- ..,... 
.,r-- ..w.... -- _- F- ̂ -- ̂ - ̂ ^^+.^^ - l C] Please send me information on the new, 

. I complete RCA Victor high -fidelity "Vic- 
1 trola' ì phonographs. 

K....____y 
E . RADIO CORPORATION of AMER /CA 

ENGINEER /NO OAODVCTS OEO/SRTFILNT GNOF,MMJ. 
r1 .,;.'1 . .. + 

/NO O 

RCA. INTERMATCHED ̀ -ANIP.pftERS. 

November, 1953 

me 
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CANNON 
PLUGS 

Send for Cannon Bulletin R1C -6 

... a special condensed catalog 
Covers the Radio, Sound and Miniature 
Connectors that are available to you through 
Franchised Distributors, Electrical Whole- 
salers and Radio Parts Distributors. 

TYPE XL 
FITTINGS: For audio, instrument and related uses. 
3 contacts, I5a max., 14 basic shapes. Latchlock 
coupling. Available at your Radio Parts Distributor. 

TYPE P 
FITTINGS: For audio, TV and instrument uses. 
2 to 8 contacts, 30a max.. 16 basic shapes. 
Universally used in sound and allied applications. 

TYPE O 
FITTINGS: 3- contact oval- shaped plugs and recep- 
tacles. equipped with latchlock device. For micro- 
phones and related uses. 6 basic shapes. 30a max. 

TYPE UA 
FITTINGS: Designed in cooperation with AMA 
Committee. combining all features of P, 0 and XL 
Series. Gold plated contacts. Rubber relief collar 
and bushings. 

TYPE 45 -E 
TEST POINT JACKS: High quality phone tip 
jacks to accommodate ATMA phone tip for labora- 
tory uses. Rugged construction, nylon insulation 
precision -made for long life. 

TVCONNECTORS: 

Specialized -LK" and "LKT" plugs used on tele- 
vision cameras and related equipment. 

TYPE U 
SUB- MINIATURE SERIES: Hermetic sealed, vitre- 
ous insulated receptacles and Silvan insulated plugs 
for instruments, relays, transformers and other 
sealed components. 

TYPE D 
SUB -MINIATURE SERIES: Gold plated contacts. 
Rack -and -panel or cord mounted disconnect for 
portable radio and related equipment. Hermetic 
sealed if desired. 

Additional related audio and power Cannon 
connectors include Types X, XK, Ml, GB and 
BP, all available through selected C 

Franchised Distributors, See your classified 
telephone directory. 

CANNON ® 
%.1 

Since 1915 

CANNON ELECTRIC CO., LOS ANGELES 31, CALIF. 
Factories in Los Angeles, Toronto, New Haven. Rep- 
resentatives in principal cities. Address inquiries to. 
Cannon Electric Company, Department K -145, Los 
Angeles 31, California. 
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NEW EQUIPMENT FOR 

THE AUDIO TECHNICIAN 
For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 
TELEVISION NEWS, the page, and the issue number, delay will be avoided. 

RCA'S AUDIO PACKAGE 
The Engineering Products Depart- 

ment of Radio Corporation of Amer- 
ica has recently introduced a complete 
line of matched and "power -propor- 

tioned" high -fidelity units designed to 
enable "hi -fi" fans to build systems 
to their individual tastes. 

This new equipment will be mar- 
keted individually to preserve the 
flexibility and freedom of choice de- 
manded by most "hi -fi" enthusiasts. 
Characteristics are carefully matched, 
however, to insure maximum per- 
formance. 

Built around the "Olson" speaker, 
the line includes a deluxe three -speed 
automatic record changer, two AM- 
FM tuners, four different high- fidelity 
amplifiers, three high -fidelity speak- 
ers (8 ", 12 ", and 15 "), and separate 
speaker and equipment enclosures. 

The company's elecronic parts dis- 
tributors will handle this line. 

TAPEMASTER RECORDER 
TapeMaster, Inc., 13 W. Hubbard 

St., Chicago 10, Illinois has recently 
released a new, compact professional 
model single -speed tape recorder, the 
Model HF -500. 

The new unit is completely self -con- 
tained. It has an internal amplifier 
and 6" extended -range speaker yet can 

be switched to an external amplifier 
and speaker if desired. 

The HF -500 is single -speed (7.5 
inches -per- second) and provides full 

range response from 30 to 15,000 cps. 
Signal -to -noise ratio is 50 db or better. 
Wow and flutter is .3' maximum. A 
rear -illuminated professional vu meter 
gives level indication in both record 
and playback positions. 

Bulletin No. 112, describing the 
Model HF -500 in detail, is available 
from the company on request. 

MASCO AMPLIFIER 
Mark Simpson Mfg. Co., 32 -28 Forty - 

Ninth St., Long Island City 3, N. Y. 
has announced the availability of a 
new ten -watt amplifier, "The Custom 
Ten," which features an 8- position 
equalization switch, wide range fre- 
quency response, bass and treble com- 
pensated volume control, separate bass 
and treble tone controls, and low dis- 
tortion. 

With the equalization selector, com- 
pensation is provided for the charac- 

teristics of TV tuner, radio tuner, 
crystal phono pickup, plus magnetic 
phono pickup equalized for five differ- 
ent recording characteristics includ- 
ing the new "Orthophonie" recording 
curve. 

Frequency response of the new 
Masco unit is 20 to 20,000 cps ± % 
db with 10 watts of power output at 
less than 1% harmonic distortion. The 
amplifier is housed in a compact cabi- 
net whose front panel is styled in 
black and gold. 

CRAFTSMEN SYSTEM 
The Radio Craftsmen, Inc., 4401 N. 

Ravenswood Avenue, Chicago 40, Ill. 
has entered the "audio systems" field 
with a matched home music assembly. 

All the units for a complete home - 
music system are provided in a single 
carton, complete with a changer 
mounting board, all necessary con- 
necting cables, mounting hardware, 
detailed yet simple connecting instruc- 
tions, and drawings of typical cabinets, 
including a horn -loaded corner speak- 
er cabinet. 

Included in the assembly, known as 
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HERE ARIE JUST A FEW 

OF THE 

BIG VALUES 
IN THE NEW 156 PAGE 

11954 B -J CATALOG 
WRITE US, IF YOU NAVE NOT 

RECEIVED IT 

3URST.:IN- APPLEBEE CO. 
1012 -14 McGee St., Kansas City 6, Mo. 

Send Free B -A Catalog No. E41 

My order attached for items 'n this ad. 

S enclosed. 

Name.._.._ 

Address 

City State...... 

THE WORLD'S MOST SENSITIVE RADIO ANTENNAS 

l 

ç / ¡kes 

Circuit Diagrams 
rate- Quick -Uniform 

r 

Qt FERRI- LOOPSTICK: For perma- 
nent installaticns -Just set and 
forget. 
148219. 10 

$Each... . TTC For. 3.96 
Q VARI- LOOPSTICK: For finer 
tuning -Has micrometer adjust- 
ment and I -hole snap in mount. 
147. 10 
Each 4.. 59C For. $5.31 

GIBSON RADIO RULE 
Ideal for Student,:, Engineers, Tech- 
nicians, Amateurs. etc. Makes sym- 
bols indicating tubes, meters, coils, 
transformers, relays, jacks, ground, 
condensers, switches, and AC con- 
nections. Pocket :.ize. 
11A314. With Directions, Each 75C 

"FLASH" SCLDERING IRCNS 
Model 75. Quick heating, light- 
weight, gun drip Iron operates 
directly from 110 volts AC -DC. 

16A503. Net Each .. $2.37 

LIGHT- WEIGHT! 
QUICK HEATING! 

PERFECT BALANCE! 

TIP ASSORTMENT 

7 /inr from: r, LAWMAN TIP 

Containing a /g ", Pencil, and 
Craftsmen T ps. 
No. 16B506. 3 Tips. 75c 

BT HACK SAW 
FITS ANY 1' ELECTRIC DRILL 

Low priced hack saw attachment that does o 
whole of o job. Cuts smoo -lily through wood, 
metal or plastic, etc. No gears or bearings to 
wear our; no exposed moving ports except saw 
blade. Well constructed with all moving parts 
of hardened, heat- treated steel. Only I x I 1 /2x4" 
in size, it fits easily into electric drill kit or 
tool box. Uses standard hock sow blades. Wt. 
I1 oz. List Price $4.95. 
No. 168772. NET EACH $3.72 

4 -IN -1 HOLE SAW 
CUTS 1 ", 11/2", 2" AND 2112" HOLES IN WOOD, 

PLASTIC AND METAL 
Cuts clean true holes in plastic, wood or metal. 
Cuts through any 3/4" stock. Light but rugged 
aluminum arbor with pilot dril holds the 4 inter- 
changeable high speed carbon steel sows, sizes 
I ", I 1/2", 2" and 2i/2 ". Wt. I lb. List Price $4.95. 
No. 
NET EACH $3.72 

EXTRA BLADES 
16A660. 1 ". Ea...42c; 16A662. 2 ". Ea...57c 
16A661. 11/2 ". Ea. 48c; 16A663. 2t /2 ". Ea. bbc 

35 MA -130 VOLT 
SELENIUM RECTIFIER 

EACH 

3 5c 
Very compact 1/4'x1,4" die. in Tubu- 
lar fibre sleeve, sealed with high 
temp, wax -easy to mount anywhere 
with the self supporting T' tinned 
wire leads. 
An exact replacement for Standard 
851 and many other TV boosters and 
ideal for countless other rectifier 
eels 

No. 
,. 

15Ea A1172 35c IIO Loto 29e Soc 

Made by Sylvania and bears the 
name "Standard" because they were 
originally intended for use in Stand- 
ard Boosters - otherwise the ident- 
ical 6AK5 you would get if buying 
tubes bearing the Sylvania name and 
for which you pay up to $2.06 Net 
Each !List Price $3.90 Ea.l. Here 
you get 6 for little more than the 
regular price of 2 and believe us- 
they are perfect- new --fully guar- 
anteed - a popular type widely used 
in Radio, TV, Boosters. etc. 

No. 70A98. Pkg. of Six 6A1(5 Syl- 
vania Made Tubes 
ONLY 7 $T A 7n 

PAPER & MICA CONDENSERS 

( 

INSULATED RES STORS 

100 
ASSTD 

$'49 
Do not confuse with non-insulated, 
foreign makes etc. offered by others. 
So Assorted top Quality t'2 watt in- 
sulated resistors in most popular 
capacities.. 99e 17A871, Per Asst. of 50.. 

Consists of 
f275.12 

watt and 25.1 watt 
insulated too Quality resistors 
No 19B796 
Per Assortment of 100......, $1 .49 

36 MOLDED PLASTIC 

TUBULAR 
CONDENSERS 
411.70 List Value 

$388 
Compact, yet with the rugged con- 
struction needed to withstand the high 
temperature in TV, Auto and AC -DC 
sets. Top Quality. Fully guaranteed 
by the maker as well as B -A. 
Kit of 36 all 600 Volt: 4 each .001, 
.002..005 and 6 each .01, .02, .05, .1. 
No. 1$A263 $3.88 Your Cost 

Kit of 36 Paper Tubular all 600 volt 
assorted as above. $10.50 List Value. 
No. I5A389. $237 Kit of 36 P 

ROTARY SWITCHES 

25 
tubular, 

useable capacities paper mic 

c densers. Regular values up to 25c 
each. 
18B203. A Wonderful Value.. 99c 

TRIMMER CONDENSERS 

Assortment of TEN -any ere of which 
is ih more than the price of the 
lot. Anyone experimenting or build. 
mg will find good use for all. 
No.18A436. nale 
Per Asst- of TEN 7 7 

SWITCH ASSORTMENT 

Asonso base trim- 
mer 
25 

condensers pov acapacities. 
Regular cost up to 20c each. You can 
afford to have several assortments, 
even if the use is only occasional. 
No. 18A156. 
PER ASST. ONLY 39c 

BAKELITE KNOBS ti 

10 Asserted -toggle. p sh- auttton and 
slide type switches. The use of only 
several will poy for the lot 
18A93S. Per Asst. Only... 411 

150 FOOT 
WIRE KIT 

25 Assorted, Brown Block and Ivory 
knobs, push -on type to fit standard 
t /a" knurled shafts as used on most 
makes of sets. 
No. 18A850. Per Asst. of 2$. . 79e 

Consists of cut lan5ths up to 7 -Ft 
long finest quality hook up wire in 
popular sizes and colors both solid and 
stranded with various type insulation 
Handy anywhere hook up wire is 
needed Take our word for it, this ,s 
an Outstanding Value priced at o frac- 
tion of regular cost. Money Back if 
not pleased. Shag. wt. I lbs. op 
No. 188316. Per Kit 00 C 

5 TO 10 WATT 
WIRE WOUND RESISTORS 

10 Assorted Values flat and tubular 
5, 7 o d 10 watt top quality Wire 
Wound Resistors . types that regu- 
lorly net up to 40c each. 
No. 188930. Per Asst. of 10. 99e 

® BURSTEIN-APPLEBEE CO. KANSAS CITY, M. 
TERMS: F.O.B. Kansas City. Remit with order, 
Include postage for parcel post shipments. 

November, 1953 153 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


BUILD 15 RADIOS 
AT HOME ONLY 

With the New Improved 1954 $1995 
Progressive Radio "EDU -KIT" 

NOW INCLUDES 

SIGNAL TRACER 
and 

CODE OSCILLATOR 
FREE TOOLS 
WITH KIT 
ABSOLUTELY 
NO KNOWL- 
EDGE O F 
RADIO NEC- 
ESSARY 

NO ADDI- 
T I O N A L 
P A R T S 
NEEDED 

EXCELLENT 
BACKGROUND FOR TELEVISION 

10 -DAY MONEY -BACK GUARANTEE 

WHAT THE PROGRESSIVE RADIO 
"EDU -KIT" OFFERS YOU 

The "Edo- Kit" offers you a Home Radio Technician 
Course at a rockbottom price. You will learn how to 
Identify Radio Symbols and Diagrams; how to build ra- 
dios, using regular radio schematics; how to wire and 
solder in a professional manner. You will learn how to 
operate Receivers. Transmitters. and Audio Amplifiers. 
You will learn how to service and trouble-shoot radios. 
You will learn code. You will receive training for 
F.C.C. license. In brief, you will receive a basic edu- 
cation in Radio exactly like the kind you would ea 
pest to eceive in a Radio Course costing several hun 
dred dollars. 

THE KIT FOR EVERYONE 
It Is not necessary that you have even the slightest 

background in science or radio. The "Edu- Kit" is used 
by young and old; by radio schools and clubs: by the 
Veterans' Administration for Vocational Guidance and 
Training. No Instructor is required. Instructions are 
complete, simple and clear. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The "Eau -Kit" uses the principle of "Learn by Do 

ing." Therefore you will build radios, perform jobs, 

and conduct experiments to illustrate the principles 
which you learn. You begin by learning the function 
and theory of each of the radio parts. Then you build 
a simple radio. Gradually In a progressive manner, you 
will find yourself constructing more advanced multi -tube 
radio sets, and doing work like a professional Radio 
Technician. The "Edu -Kit" Instruction Books are ex- 
ceedingly clear in Its explanations, photographs and 
diagrams. These sets operate on 105125 V. AC -DC. 

The Progressive Rodio "EDU -KIT" Is Complete 
You will receive every part necessary to build fifteen 

different radio sets. Our kits contain tubes tube sock- 
ets. chassis, variable condense, s, electrolytic condensers. 
mica condensers, paper condensers, resistors, line cords. 
selenium rectifiers, tie strips, coils, hardware, tubing, 
hook -up wire- solder, etc. Tools are included, as well as 
an Electrical and Radin Tester- Complete. easy -tofollow 
instructions are provided. In addition, the "Edu -Kit" 
now contains lessons for servicing with the Progressive 
'isnal Tracer, F.C.C. instructions. quizzes. The "Edo- 

it" Is complete radio course, down to the smallest 
detail. 

TROUBLE -SHOOTING LESSONS 
Trouble -shooting and servicing are included. You 

will be taught to recognize and repair troubles. You 
will build and learn to operate a professional Signal 
Tracer. You receive an Electrical and Radio Tester. 
and learn to use it for radio repairs. While you are 
learning in this practical way, you will be able to do 
many repair Job for your neighbors and friends and 
charge fees which wil! far exceed the cost of the Edo - 
Kit." Our Consultation Service will help you with any 
technical problems which you may have. 

FREE EXTRAS 
Electrical and Radio Tester Electric Solder- 

ing Iron Book on Television Radio Trouble - 
Shooting Guide Membership in Radie -Television 
Club Consultation Service Quines Train- 
ing for F.C.C. License. 
r -t 

MAIL TODAY Your Order Shipped 
Some Day Received 

Send me th "Edu -Kit" with Money -back Guar- 
antee- include All FREE extras. 
O Check or M.O. enclosed- postage prepaid 

C.O.D. (U. S. Only) -1 will pay postage 
Send further information 

Outside u.s.A. -cash orders nly: send !nternt't 
M.O. or cheek on U.S. bank. Postage Prepaid. 
Kit" for 210.2110 Y. Ac /DC 522.45. 

NAME- 
ADDRESS_ 

PROGRESSIVE ELECTRONICS CO. 
497 Union Ave.. Dept. RN -24, Brooklyn 11, N. Y. 
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the Craftsmen CAl, are: the com- 
pany's C10 FM -AM tuner; the C400 
high- fidelity 10 -watt amplifier; a 
three -speed record changer made to 
the company's specifications and com- 
plete with a G -E "triple play" phono 
pickup cartridge; and a 12 -inch speak- 
er system which includes a wide -angle 
dispersion, horn -loaded tweeter which 
is coaxially mounted in a 12 -inch 
woofer for single -point sound distri- 
bution and easy, convenient installa- 
tions. 

For further information on this 
matched home music system, contact 
firm direct. 

SOUND ENSEMBLE 
The Regency Division of I.D.E.A., 

7900 Pendleton Pike, Indianapolis 26, 
Indiana has introduced a new profes- 
sional, high- fidelity ensemble for the 
home which is so designed that it need 
not be housed in a cabinet unless the 
user wishes to do so. 

The set is designed to be both func- 
tional and attractive. Perforated gold 
shields house two of the three units. 
A protective glass top reveals the com- 
ponent assembly. 

The ensemble consists of three 
separate units: a preamp- equalizer, a 
power amplifier, and the power supply. 
All units are non -h groscopic, provid- 

ing complete protection against the 
adverse effects of moisture. Each unit 
is individually calibrated and each has 
an individual response curve which is 
supplied with the ensemble. 

The company will supply full details 
on the Model 1000 upon request. 

ADMIRAL COMBINATION 
Admiral Cw'poIu(ion, 3800 Cortland 

St., Chicago 47, Illinois is now in- 
troducing a 20 -tube AM -FM radio - 
phonograph combination for the audio 
market. 

The set features a chromium -plated 
chassis, a two -way dual speaker sys- 
tem for undistorted response to both 
high and low notes, and a special ad- 
justment to bring out all tones in vari- 
ous makes of full -fidelity records. 

The unit is available in three cabi- 
net styles: 18th Century mahogany, 
modern blonde oak, and American pro- 
vincial in maple. The twin speaker 
system consists of a 15" woofer in a 
6.7 cubic foot wood enclosure lined 
with a special sound -absorbing mate- 
rial and a smaller compression -type 
tweeter. The former gives distortion - 
free response from 3500 cycles down 
to 30 cycles while the tweeter covers 

the range from 3500 to 16,000 cps. The 
combination has independent bass and 
treble tone controls which do not in- 
teract. 

The new combination will be offered 
to the public through selected dealers 
who are familiar with the high -fidelity 
field. 

JENSEN "DUETTE" 
Jensen Manufacturing Company, 

6601 South Laramie Ave., Chicago 38, 
Ill. has introduced a compact, two- 

way reproducer which has been trade - 
named the "Duette." 

Incorporating the important ele- 
ments of a fine, large reproducer, the 
"Duette" is designed for applications 
where space is at a premium. It meas- 
ures just 11" high, 10" deep, and 
23t,á" long. It is constructed to be 
placed on a bookshelf, end table, desk, 
or table. Its two -tone pigskin plastic 
covering is accented with burnished 
copper trim. 

The "Duette" contains a special 
heavy -duty 8" woofer, a multicell horn 
tweeter and has impedances of 4 and 
8 ohms with a 20 watt power rating. 

BATTERY- OPERATED RECORDER 
Ectro, Inv. of Delaware, Ohio has 

recently introduced a completely port- 
able tape recorder equipped for re- 
cording, playback, erase, monitoring, 
and battery recharging. 

The "Cub Corder" is housed in a 
compact, briefcase -type carrying case 
of long -wearing, scuff -proof, leather - 
grained plastic. It weighs less than 
13 pounds and comes complete with a 

shoulder strap for ease of carrying. 
It is designed to record for two full 

hours. The push- button microphone is 
used to start and stop the unit, for re- 
cording and playback, thus making it 
possible to make recordings while the 
cover is closed. 

RADIO & TELEVISION NEWS 
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Pre -sold to Millions! 

&.//, 
9xied; 

G -E DUAL COAXIAL SPEAKER 
Model Al -400 

New approach to coaxial speaker de- 
sign -high sensitivity at low cost. 
Exceptional balance between speakers 
with G -E Acoustic Balancer. Newly 
developed Pressure Equalizer ... a 

wavefront shaping plug ...provides 
smooth tweeter response. 

G-E PREAMPLIFIER- CONTROL UNIT 
Model Al -200 

Combines functions of equalized pre- 
amplifier plus adjustable record com- 
pensation, program input selection, 
tone controls and volume control. 
Matching unit for the "Custom 
Music" amplifier. Self- powered for 
use with any installation. 

G -E SPEAKER ENCLOSURE 
Model Al -406 16 cu. ft.) 

Attractive corner or wall cabinet in 
hand- rubbed blond or mahogany 
veneers. "Distributed port" design 
provides full low frequency response. 
Tonal range with G -E Coaxial 
Speaker -40 to 15,000 cycles. 

G -E POWER AMPLIFIER 
Model Al -300 

A medium power, compact amplifier 
designed to provide needed speaker 
power. Essential element in the new 
General Electric "Custom Music" En- 
semble. Delivers high- fidelity per- 
formance at very low cost. 

tttts-.._r 

G -E DELUXE TONE ARMS 
Al -500 112 ") Al -501 116 ") 
For home or 3roadcast station use. 
Compatible with the exceptional qual- 
ity of G -E cartridges. Calibrated sty- 
lus pressure adjustment ... 4 to 14 

grams. They were developed to im- 
prove record teproduction in every 
installation. 

FOR SUPERIOR PERFORMANCE... 

LOW COST...MINIMUN SERVICE... 

INSTALLATION ECCNOMY! 

Through the pages of nine top consumer 
magazines...in display rooms...on FM broad - 
casts...and at shows millions are discovering 
-indicating a preference for -the unique fea- 

tures of a G -E Custom Music Ensemble. Here 
is the single package of matched bigh- fidelity 
equipment you need to expand your audio 
business, assure satisfied customers. Get in tune 
today with the growing popularity of custom 
audio installations...add to your net profit 
...with complete General Electric equipment! 

Individual components or the complete en- 

semble now available! Call a local G -E dis- 
tributor or write for information. 

- - - - - - MINN - MI 

-P -7 75 -*` -,. General Electric Company, Section9 I3 
(/ eI > Electronics Park, Syracuse, N. Y. 

OF ttECTIICAL O- 
,J,, OLEEn 

L 

SEND FOR COMPLETE INFORMATION 

eme can "/ rent C07t/II.c7e 7i2 _ 
00 

GENERAL ELECTRIC 

November, 1953 

Please send me specifications and other data on the 
new G -E Custom Music Ensemble. 

NAME 

ADDRESS 

CITY STATE 

L- -- - - - - -J 
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11ely SUPER- 

EhT 

igh Fidelity Speakers 

WITH THE 

Famous Treated Slotted Cone 
FOR LOW RESONANCE 

This exclusive Permoflux feature, 
plus New design in magnetic 

structure, utilizing heavy Alnico 
5 ring magnet, results in 

extended distortion free, low 
frequency response. 

The specially designed single 
cone radiator reproduces 

both high and low frequencies 
with exceptional clearness, 

and avoids the inherent 
distortion of coaxial 

or 2 way systems. 

See and hear the 
Super Royal at your 
High Fidelity Dealer 

I* in 3 sizes 
d 15 inch. For descriptive 

literature write to ... 

-?fl/1'YL CORPORATION 

4918 Grand Ave., Chicago 36, M. 
West Coast Plant 

236 5. Verdugo Rd., Glendale 5, Cal. 
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The tape used is of a conventional 
type and size and may be played back 
over almost all makes of conventional - 
type tape recorders with speeds of 
1' /s ", 3 % ", or 7'/2" per second. 

For complete specifications, price, 
and sales literature write the com- 
pany direct. 

CONTROL UNIT- AMPLIFIER 
Beam Instruments Corporation, 350 

Fifth Avenue, New York 1, New York 
has announced the availability of the 
new acoustical "Q.U.A.D." control 
unit and its associated 15 -watt full - 
range amplifier. 

Both units have been especially de- 
signed for the U.S. market. The Q.C. 
II control unit and combined pream- 
plifier provides push- button switching 
for three separate inputs and up to 
eight preselected equalizing combina- 
tions for phonograph reproduction. It 
incorporates an "on -off" switch on the 
volume control, independent linear 
treble and bass rise and fall controls, 
also a audio harmonic filter from 
level to 50 db per octave, continu- 
ously variable. Input sensitivity is 
from 3 mv. upwards. Plug -in imped- 
ance matching units, suitable for al- 
most any input device, are available. 
Distortion -free level response from 20 
to 60,000 cps is provided with attenu- 
ation above 20,000 cps. The control 
unit measures 10'/2" x 3'/2" x 61/2 ". 

Details on the control unit and pre- 
amplifier or the 15 -watt amplifier are 
available from the company. 

PORTABLE CHANGER 
Steelman Phonograph Corporation 

of Mount Vernon, New York has 
added an automatic changer portable 
phonograph to its line for 1954. 

Known as the Model #3A6, the new 
unit features a special inverse feed- 
back circuit and an 8 watt output. It 
has two 6" speakers, a special high - 
fidelity cartridge, and dual sapphire 
needles. 

The phonograph incorporates three 
individual controls for volume, bass, 
and treble. It is housed in an espe- 
cially- engineered carrying case which 
insures good acoustic reproduction. 
The sun tan fabric covering is de- 
signed to blend with any type of home 
decoration. 

STEREOPHONIC AMPLIFIER 
Newcomb Audio Products Co., 6824 

Lexington Ave., Hollywood 38, Cal., 
recently premiered its new two -chan- 
nel, "3 -D" stereophonic amplifier de- 
signed for home use. 

The Model 3D -12 provides two 12- 
watt high -fidelity channels complete 
with preamps. Common controls for 
both simplify operation. All the gen- 
erally used crossovers are present for 
both channels plus special equalization 
for the Cook "B /N" recordings. Both 
3 -D or conventional monaural pro- 
grams can be reproduced from tape, 
records, or radio. 

A unique feature of this amplifier is 
the special selector knob that permits 
the operator to reverse channels for 
comparison purposes. 

The product will be distributed na- 
tionally through the company's estab- 
lished outlets. 

"3 -D" AMPLIFIER 
Livingston Electronic Corporation, 

Livingston, New Jersey is currently 
offering a twin -channel amplifier 
which has been designed specifically to 
take advantage of the many 3 -D 
sound sources now available. 

The new unit consists of two com- 
plete 10 -watt high -fidelity channels 
from cartridge to loudspeaker with 
three twin inputs for disc, tape, and 
binaural broadcasts. The amplifier 
contains a binaural -monaural selector 
switch and speaker reversing switch 
with separate high and low controls 
for each channel. 

It is supplied with a power supply 
on a separate chassis with the indi- 
vidual cabinets, each measuring 9%" 

x 8" x 5% ", interconnected by a a- 
foot cable. 

The company will supply further de- 
tails on request. 

ESPEY LINE 
Espey Manufacturing Co., Inc. of 

New York is celebrating its 25th an- 
niversary in the audio field by intro- 
ducing a new line of AM -FM com- 
ponents. 

Known as the "Trophy" models, the 
line consists of the Model 100 AM -FM 
radio chassis, the Model 101 AM -FM 
tuner, the Model 200 AM -FM radio 
chassis, the Model 300 AM -FM tuner, 
the Model 400 AM -FM deluxe tuner, 
and the Model 500 deluxe audio am- 
plifier. 

All models feature the latest engi- 
neering advancements. Sylvan A. Wo- 
lin and Associates of 409 Grand Ave., 
Englewood, N. J. is the national sales 
agency for this line and will supply 
further data on request. 

AUDIO SIGNAL GENERATOR 
A new audio signal generator de- 
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signed for a wide range of service and 
laboratory applications and for use in 
the hi -fi sound field has been an- 
nounced by the Tube Department of 
Radio Corporation of America. 

Designated as the WA -44A, the new 
instrument features an extended fre- 
quency range of from 11 cps to 100 kc. 
It has a sinusoidal output which has 
less than t vo per -cent total harmonic 
distortion over the range from 30 to 
15,000 cps and has a maximum hum 
level of one -tenth of one per -cent of 
the rated output. The output voltage 
varies less than ± 1 db over the entire 
frequency range. 

The generator is a.c. operated from 
a 50 -60 cycle, 105 -125 volt power 
source and contains both high- and 
low- impedance output circuits. The 
high and low terminals supply a maxi- 
mum voltage of 15 volts r.m.s. and 
2.5 volts r.m.s. respectively. The in- 
strument also incorporates a terminal 
which supplies up to six volts at line 
frequency for use in intermodulation 
tests. 

The instrument measures 7 inches 
high, 10's inches wide, and 6 inches 
deep. It weighs approximately 10 
pounds. 

"FLEXO RACK" 
River Edge Industries of River Edge, 

N. J. has introduced its Model 730 
"Hi -Fi Flexo- Rack" kit which will 
provide low-cost temporary installa- 
tion facilities for audio equipment. 

The rack. of wood construction and 
secured by thumbscrews and bolts, can 
be adapted to accommodate any sys- 
tem to its best advantage. The versa- 
tility of this rack can be of help in 
deciding upon the final cabinet design. 

G -E ENCLOSURE 
General Electric Company has added 

a new six -cubic foot speaker enclosure 
to its "Custom Music Ensemble" line, 
the Model Al -406. 

The enclosure is designed for the 
company's 12" dual coaxial, high - 
fidelity speaker but can also be used 

with the firm's Models 1201A and 
1203A 12" single cone speakers. The 
cabinet is available in unfinished 
fruitwood or in hand -rubbed blonde 
oak or mahogany finishes. 

Acoustically, the speaker enclosure 
permits full tone from 40 to 15,000 
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SYSTEM 

THE FISHER 111.10 FILTER SYSTEM MODEL 50 -F 

New! 
PROFESSIONAL 

AUDIO 
EQUIPMENT AT 

LOW 
COST! 

ISHER 
Hi -Lo Filter System 

Here it is at last-America's first electronic sharp cut -off Filter System. 

Suppresses turn -table rumble, record scratch and distortion, etc., with the 
absolute minimum loss of frequency response. Separate low and high fre- 

quency cut -offs. Can be used with any tuner, preamplifier, amplifier, etc. 

No insertion loss. Uniform response 20 -20,000 cycles, ± 0.5 db. Self - 

powered. All- triode. Beautiful plastic cabinet. Only $29.95 

ISHER 
Preamplifier- Equalizer 
Now, professional record equalization facilities are within the reach 

of every record collector. THE FISHER Model 50 -PR, like its big brother 
(Model 50 -C) is beautifully designed and built. Only $19.95 

TI- E FISHER PREAMPLIFIEREOUALIZER MODEL 50 -PR 

-. .,o1 i i l E R-Eq UP.LI2ER 

OUTSTANDING 

FEATURES 

Independent switches for 
low -frequency turnover and 
high frequency roll -off. 16 
combinations. Handles any 
low level magnetic pickup. 
I turn level 60 db below 10 my 
input. Uniform response 
20- 20,000 cycles, ± 

1 db. 
Two triode stages. Full low 
frequency equalization. 
Output lead any length up to 
50 feet. Beautiful plastic 
cabinet, etched brass control 
panel. Completely shielded 
chassis. Built -in AC switch. 
Jewel indicator light. 

Write for full details 

FISHER RADIO CORP. 
39 EAST 47th STREET N. Y. 
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2 New Ways 
to cure ...'fT 

Angle Geneseé s new chairside cabinet 
solves the space and budget conscious 

audiophile's equipment housing problem 
to perfection ! A proud piece of 

furniture... for record player, 
tuner, pre -amp, and amplifier. 
And the new A -G corner enclosure 

makes good speakers sound better I 
Adjustable baffles. Both in 

traditional mahogany or contemporary 
blonde oak ! See your dealer or write 

us - we'll tell you where. Get the full 
details now on these and other A -G cabinets, 

designed for any combination of hi-fi equipment. 
Replaceable panels permit revision and 

expansion of sound system. 

>PIt SEE 

DRIVE, ROCHESTER 10, NEW YORK 

Horne-monic Distortion 
is a wife' 

s 

eye -view of 
unsightly bare wires, 
glowing tubes, noted 
speakers. 

NEW F. M. AUDIO SYSTEM 
Pen ides startlingly natural duplication of 'live" 
music. ultra-linear fixed bias output stage, 
two 

,. 

peaker dual baffle, bass amplification. and e 
tremely low hum level. Guaranteed illustrated dia - 
gramed construction data $.1.511. 

TRIANGLE RADIO LABORATORY 
RURAL ROUTE #3, RAVENNA, OHIO 

MODEL 
CR -200 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

TRANSISTOR KITS 
Walking broadcasting m cphone, phono broad - 
sasters, r le s pi 

s b ,it Onto Ri -f, head- 
ets. p npil phono- mpliher. etc. send 
stamped e for free data sheet. 

n 

o early -to- assemble kits. 
R. E. GOODHEART. P. O. Ros 1220 

BEVERLY HILLS. CAL. 

Another First by 

MILLER 
r 

TELEVISION CO. 

Install in 30 seconds. 

Comes completely pre - 

assembled. 

UHF Bow -tie Corner Reflector 
A rugged antenna that comes completely pre -assembled. Install in 30 seconds 
by merely opening like a book. Broad band on all UHF channels. Especially 
effective in difficult installations. Reflector screen of 1/4" aluminum elements 
with aluminum channel rim. Featuring the new Miller unbreakable UHF 
molded hi- impact styrene insulator. As with Miller's complete line of realis- 
tically priced UHF and VHF antennas. Model CR -200 is ready for immediate 
delivery with a money back guarantee. Another first from Miller LIST PRICE 

Television ... the West's pioneer producer of television antennas. $8.95 
More than 1 million 

antennas built 
since 1948 

CIM 

WRITE FOR FREE CATALOG 
Miller Television Co., 2840 Naomi 
Burbank, Calif. 
Gives complete information on Miller UHF and VHF antennas. 
Write for your copy today, and name of t jobber. 

NAME 

ADDRESS 

CITY & STATE 
J 

cycles when used with the 12" dual 
coaxial speaker. It provides radiation 
of true bass and extended high fre- 
quencies over an angle of 100 degrees. 
A choice of corner location or against- 
the -wall placement is offered. The 
entire front (311/4" high and 25%" 
wide) is covered with a woven lumite 
cloth. The enclosure is 18%" deep. 
Back and sides are constructed of ply- 
wood, acoustic lined. 

MODERN ENCLOSURES 
A new line of contemporary enclo- 

sures is now being introduced by Jeff 
Markell Associates, 108 W. 14th Street, 
New York 11, N. Y. 

Among the cabinets now available 
is the RC 123, a radio -phonograph and 
speaker enclosure. This modern wall 
unit successfully solves the problem 
of transmitted vibration from the 
speaker enclosure to the equipment 
by shock mounting the speaker en- 
closure to the wrought iron legs and 

allowing a dead air space between the 
two parts. The speaker enclosure 
has a volume of 7% cubic feet. 

External dimensions of the enclo- 
sure include 43" over -all length, 43" 
height over -all, and 20" over -all width. 
The changer compartment measures 
18'4" deep. 16" long, and height above 
mounting level 6" and below mount- 
ing level 4%". The tuner -amplifier 
compartment measures 24" long, 191/4" 
deep, and 10%" high. The speaker en- 
closure is 39%" long, 18" deep, and 
18'íz" high. It is available in a wide 
variety of decorator finishes. 

NEWCOMB AMPLIFIER 
Newcomb Audio Prodfu'ts Co., 6824 

Lexington Avenue, Hollywood 38, 
California is in production on a new 
25 -watt amplifier, the Model E -254. 

The unit has a four channel mixer 
with three mike inputs and a phono 
input to provide maximum gain and 
versatility. Special socket knockouts 
and input contacts make conversion to 
low- impedance mike inputs compara- 
tively simple when needed. 

This particular model delivers 30 
watts maximum at less than 5% dis- 
tortion. Design center rating at 117 
volts input is a conservative 25 watts 
at less than 5% distortion. Frequency 
response is ± 2 db 40 to 15,000 cps. 
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ail 

Vit 7eleaaiail 
.q special issue containing 

15 N.T.S.C. Monographs MIR 

The National Television Systems Committee has authorized 
IRE to publish its long awaited Monographs in the January 
29:1 special Color Television issue of "Proceedings of the 
l:RE" - thus giving them industry -wide distribution for 
the first time in print. 

25 additional Color TV articles- 
will also appear in this issue, which brings the reader up- 
to- the -minute on the developments of Color Television. Cop - 
ies of the first Color Television issue are still available and 
combined with this second Color Television issue will form 
a complete bibliography of major historical importance. 
Also included in the January issue will be a complete listing 
of the N.T.S.C. system specifications as submitted to the 
F.C.C.; and field test reports on the system's performance. 

in "Proceedings of the IRE" January '54 
Available to non -members for $3.00. Extra copies to I R E 
members are $1.25. All members get one copy free! 

I R E is an organization of 88,812 member- engineers. There are 
no company memberships. Operating continuously since 1913, 

its sections meet in 78 cities. 21 specialized Professional 
Groups widen the scope of its member -services and 40 tech- 

nical committees help the industry. 

"Proceedings of the IRE" 
Published by 

THE INSTITUTE OF RADIO ENGINEERS 
1 East 79th Street, New York 21, N. Y. 

November. 1953 

Please place orders before December 10th. 
159 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


The ideal 

replacement cartridge! 

TITONE 
Revolutionary 
High -Fidelity 

CERAMIC 
PICKUP 

No other pickup offers all 
these great advantages 

Only 2 models replace 89% of all 
present cartridges Ideal for 
records of all speeds Hundreds of 
thousands already used by leading 
manufacturers as original equip- 
ment No preamplifier or equalizer 
needed Unaffected by tempera- 
ture or moisture Long life on 
shelf and in use Wide adapt- 
ability and simple replacement 
High sensitivity Wide frequency 
range Low distortion No hum 
pickup Superior tracking ability 

Proper groove fit 

Replacement Chart and Literature Available 

o 

TITONE PLAYAL 
- for all records. With replaceable 1. or 
3 -mil sapphire or 2 -mil osmium needle. 

$7.50 List 

TITONE TURNOVER 
-with unique, replaceable dual sapphire 
needle assembly. (Only needle rotates). 

$9.550 List 

Electronic Applications Division 

SONOTONE CORPORATION 
E:-isford, New York 
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Spot Radio News 
(Continued from page 18) 

permit faster movement of traffic due 
to closer separation intervals. The de- 
velopment of the system, as a supple- 
mentary aid to primary radar for im- 
proving air traffic control and increas- 
ing flight safety, has been recom- 
mended by the Radio Technical Com- 
mission for Aeronautics. 

Analyzing the need for such a sys- 
tem, RTCA spokesmen pointed out 
that the complexity of air -traffic con- 
trol has increased rapidly and steadily 
in recent years, because of expanding 
defense needs and increased air traffic 
at higher altitudes, faster speeds and 
over longer distances. This condition 
created a need for a more modern sys- 
tem of air traffic control. Primary 
radar provided much of the necessary 
improvement, but meteorological dis- 
turbances can cause weakening of the 
reflected signals and a resulting loss 
of target. Since primary radar does 
not provide identification of aircraft 
in a controlled area, time -consuming 
maneuvers are necessary to establish 
the association between an aircraft 
and its blip on the radar scope. In 
operation, primary ground radar trans- 
mits pulse signals which reflect from 
aircraft as echoes. Only a small part 
of the energy of the original signal is 
reflected, however, and a very weak 
signal is returned to the ground. 

Under adverse conditions, these weak 
signals can be absorbed in the at- 
mosphere to such a degree that no 
usable reflection is received on the 
radarscope. 

The secondary radar overcomes 
these shortcomings, since in this im- 
proved approach, the ground signal - 
triggers the equipment in the aircraft 
which transmits a reply pulse signal 
many times stronger than an echo. In 
addition, these replies can be coded to 
provide aircraft identification. This 
permits the closer spacing of aircraft 
in the traffic pattern, by eliminating 
the need for maneuvers necessary 
with primary radar to associate each 
plane with a particular blip in the 
scope screen. 

The amplified signals from the 
radar safety beacon improve surveil- 
lance by providing continuous track- 
ing of all sizes and types of aircraft 
under all conditions of weather and 
restriction of visibility. 

At the Air Research and Develop- 
ment Command's Air Development 
Center at Rome, New York, another 
unusual radar system has been 
evolved. In this instance, a turntable 
radar set is featured; a rotating 
mount provides Air Force units with 
single site ground -controlled approach 
facilities, eliminating the necessity of 
moving radar sets from one position 
to another each time the direction of 
landing aircraft is changed due to 
wind variations. 

The turntable consists essentially of 

NEW TV GRANTS SINCE FREEZE LIFT 
Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 

STATE 
California 
Florida 
Georgia 
Illinois 
Iowa 

Kentucky 
Massachusetts 
Michigan 
Mississippi 
New Hampshire 
Ohio 
Rhode Island 
Texas 
Wisconsin 

Alabama 
Idaho 
Indiana 
Massachusetts 
Maine 
North Dakota 
Oregon 
Pennsylvania 
South Carolina 
Tenn 
Tennessee 
West Virginia 

CITY 
Fresno 
Jacksonville 
Columbus 
Evanston 
Cedar Rapids 
Des Moines 
Waterloo 
Owensboro 
Boston 
Bay City 
Jackson 
Manchester 
Steubenville 
Providence 
Sweetwater 
Milwaukee 

FREQUENCY POWER 
CALL CHANNEL (mc.) (Vide.) 

53 704 -710 282 
30 586 -572 18.6 

4 66 -72 26.9 
32 578 -584 24 

9 186 -192 33.1 
13 210 -216 316 
7 174- 180 50.1 

14 470 -476 178 
44 650 -656 282 

5 76 -82 49 
3 60 -66 100 
9 186 -192 148 
9 186 -192 229 
12 204 -210 316 
12 204 -210 2.95 
31 572 -578 15 1 

WOBST 

WHO 
KWWLt 
WVJS 

WJDX t 
WMURt 
WSTVt 
WPRO1 

WMIL+ 

Latest Official Call Le Her Assignments 

Birmingham WABT 
Meridian KBOI 
Elkhart WSJV 
Boston WBOS -TV 
Portland WCSH -TV 
Valley City KXJB -TV 
Portland KOIN -TV 
Lebanon WLBR -TV 
Spartanburg WSCV 
Knoxville WTSK 
Nashville WSIX -TV 
Fairmont WJPD -TV 

13 210 -216 
2 54 -60 

52 698-704 
50 686 -692 
6 82 -88 
4 66 -72 
6 82 -88 

15 476 -482 
17 488 -494 
26 542 -548 

8 180 -188 
35 535.602 

ERP effective radiated power, kw.). .. =Call letters to be announced 
Temporary call letters. 
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a rectangular platform on a ring 
which is supported by rollers on a con- 
crete foundation. The platform and 
the ring can each be leveled indepen- 
dently of the other. When mounted on 
the turntable, a precision approach 
radar can be rotated through 360° in 
3'/z minutes, making the runway us- 
able from either direction. In the past, 
approximately a half hour was re- 
quired to move a radar set from one 
runway position to another. 

At the Armament Laboratory of the 
Air Research and Development Corn - 
mand's Wright Air Development Cen- 
ter in Dayton, another unique plane 
control method using radio signals 
has been announced. Known as the 
radio bear& coupler, it permits more 
effective usage of the VOR- omnirange 
beacons and other radio tracks on 
principal airlanes of the world. With- 
out any adjustments by the pilot of 
the pitch knob, the control employs 
new signal combinations which hold 
the plane firmly at the proper glide 
angle, regardless of the changes in air- 
speed or other deflecting forces from 
lowering flaps and landing gear, or 
turbulent air. 

The coupler accurately holds a 
straighter course and automatically 
compensates for wind drift, while riding 
omnirange or other beams. In fog, 
storms, or darkness, when approach- 
ing airports on the localizer beam, the 
new device promptly detects intersec- 
tion with t1.e glide path, automatically 
shuts off altitude control, and trans- 
fers itself to the glide slope control. 
Thus, it avoids former hazards of 
overshooting the glide path, if a pilot 
fails to engage manually his glide con- 
trol promptly enough at the intersec- 
tion of the two guiding beams. 

The new technique will be featured 
not only in military planes. but in 
commercial aircraft, as soon as pri- 
ority production is completed. 

THE SENATE RADIO -TV Gallery is 
now undergoing an extensive remodel- 
ing job. Over $30,000 will be spent for 
a series of new studios for TV and 
radio, and expanded office and operat- 
ing facilities. Specifically, there'll be 
cm? new -' Idio for TV, which will be 
about 15 coy 20 feet for live shows, 
while another (about 10 by 15) will be 
available for film work. Several rooms 
will be set up for radio and teletype. 
Lines will be available for the net- 
works and linked to both the radio 
and TV studios. Alterations are ex- 
pected to be completed early next 
year. 

DROP -OUTS in applications for TV 
channels are beginning to concern the 
Commission A parade of such actions 
has occurred recently, and it appears 
to some in Washington as if the trend 
will grow. Many are making hand- 
some profits from the shifts, with sub- 
stantial amounts of expense money 
being paid to those who agree to sur- 
render their hold on a channel. 

In one instance, an applicant, who 
withdrew his request, received a 

PERMA-TUBE stands up ... 
un Cape Cod's tough provin ground! 

ìD!ß i --r. ...! . 
, 

O email. l/ 

*From the records of Ware 
Radio Supply Company of 
BrocL ton. Massachusetts 

over 500.000 feet of 
PERMA -TUBE used on 
Cape Cod installations -and 
not a .tingle complaint. 

**Fran the records of Bill 
Perry -Cape Cod radio and 
televi, ion sales and service 
expert ... over 1000 instal- 
lation: of PERSIA -TUBE 
in thr.e years -and not one 
single mast failure. 

WHEN REPUTATIONS REI.Y UPON 

DEPENDABLE PERFORMANCE . . . 

PERMATUBE STANDS THE TEST * 'k* 

Here are the destructive forces 
that PERMA -TUBE must resist 

1. Ice and sleet storms 
2. Salt -laden rain and fog 
3. Ocean spray 
4. Gales and winds that regularly hit 70 

miles per hour 
5. Extremes of heat and cold 

Here's why PERMA -TUBE stands up 
under the most severe conditions 

1. PERMA -TUBE is STURDY ... it's made of 
special, high- strength, J &L steel. 

2. PERMA -TUBE IS CORROSION -PROOF ... 
it's treated with vinsynite -then coated inside 
and outside with a metallic vinyl resin base. 

3.PERMA-TUBE IS MECHANICALLY 
SOUND ... it's the only mast with both ends of 

` the joint machine fitted. 

Here's proof of how Perma -Tube resists corrosion 

Section of ordinary conduit 

tubing used for TV masts after 

?6 hours in a salt r 
est (A.S.T.M. Designation 

B- 117 -491) to accelerate cor- 

rosion. Extensive rust inside 

the mast has reduced strength 

-caused rusty water to drain 

onto the owner's home. 

Section of PERMA -TUBE after 

500 hours salt spray test shows 

no evidence of corrosion. 

Strength has been retained 

and the chance of rust streaks 

wner's home is 

Note sturdier 

eliminated. 
wall thickness of 

PERMA -TUBE sample. 

PERMA -TUBE IS AVAILABLE IN STANDARD LENGTHS ... DIAMETERS .. . 

WALL THICKNESSES. FOR COMPLETE INFORMATION MAIL THIS COUPON. 

Jones & Laughlin Steel Corporation 
495 Gateway Center, Pittsburgh 30, Pa. 

Without charge 
please send me 

Name 

Company 

Address 

Nome of nearest distributor 
El Complete information on PERMA -TUBE 
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THE 

NEW 
Cozzy- 
Fu be ,çáddy 

Only $1395* 
8 x IS a 21 in. 

Mailable. 

MOST COMPLETE, 

VERSATILE 

A proud new 'tube caddy" - 
to save even more time and 
money for the TV serviceman. 
PAYS FOR ITSELF. 

Carries up to 262 tubes. A 

complete tool and tube kit - 
helps technician to give efficient 
service that builds confidence. 
Ruggedly built with 

Net to Service dealer. 
Other tube caddies 
from $7.75 to 614.95. 
Write for FREE FOLD- 
ER. Sold only thru 
Parts Jobbers. Slightly 
higherWest of Rockies. 

162 

thousand dollars as reimbursement for 
application expenses and an agree- 
ment that shortly after the station be- 
gins operation. he will be retained as 
a consultant until he has been paid a 
total of about $12,000. 

One Commission spokesman report- 
ed that officials were quite disturbed 
about these transactions, for general 
approval of these switches could de- 
prive ... "the public of the services 
of the better -qualified applicant, where 
the less -qualified applicant is finan- 
cially able and willing to buy off com- 
peting applicants." 

This problem, the color situation, 
shortage of examiners, and the screen- 
ing of applicants for hearing posts, 
plus the annual vacation exits, dis- 
rupted many normal office routines at 

t he Commission during the summer 
and early fall months. As a result few 
..rants were issued. The late fall and 
winter months, however, should see a 
real spurt in activity and expanding 
lists of OK's for stations: See page 160 
t his issue for lists of new grants made 

and new call letter assignments issued 
as this column was being prepared. 

WASHINGTON celebrated an unus- 
ual birthday a short while ago; that of 
the transistor. Five years ago, this 
mighty mite was born, and today it 
has become quite a factor in the civil- 
ian world, and particularly on the 
military front. 

In countless defense projects, this 
unique device has served to expedite 
equipment construction, improve per- 
formance of the most involved sys- 
tems, and shrink the size of complex 
gear. 

To the military, the transistor ha. 
been one of the most significant devel- 
opments since the invention of the 
vacuum tube. Thus, on this fifth birth- 
day, it was hailed and applauded in 
the Pentagon, at numerous depots 
throughout the country, and at many 
plants now engaged in producing 
transistorized devices for defense. 

To the transistor, a roaring salute 
on this happy occasion L W 

NEW TV STATIONS ON THE AIR 
(As of October 25, 1953) 

The following new stations bring the liste published in previous issues up to date. 

STATE. CITY STATION CHANNEL 
FREQUENCY 

RANGE 
(IN MC.) 

VIDEO 
WAVELENGTH 

(IN FT.) 

VIDEO 
POWER' 
(IN KW.) 

California 
Eureka KIEM -TV 3 60 -66 16.06 17.5 Salinas -Monterey KMBY -TV, 8 180 -186 5.43 11.5 Salinas- Monterey KSBW -TV. 8 180 -186 5.43 11.5 Tulare- Fresno KCOK -TV 27 548 -554 1.79 S00 

Colorado 
Colorado Springs KRDO -TV 13 210 -216 4.65 11.3 

Georgia 
Columbus WDAK-TV 28 554-560 1.77 158 

Illinois 
Peoria WTVH 19 500 -506 1.96 24 Quincy WGEM -TV 10 192 -198 5.08 316 Rockford WREX -TV 13 210 -216 4.65 47 
Springfield WIGS 20 506 -512 1.94 18.2 

Indiana 
Evansville WFIE 62 758 -764 1.30 180 

Louisiana 
Lake Charles KTAG 25 536 -542 1.83 20 

Michigan 
Flint WTAC -TV 16 482 -488 2.04 17.4 

Minnesota 
Minneapolis WTCN -TV' Il 198 -204 4.93 316 St. Paul WMIN -TV' 11 I98 -204 4.93 316 

Mississippi 
Meridian WTOK -TV 11 198 -204 4.93 31.2 

Missouri 
Hannibal KHQA -TV 7 174 -180 5.61 316 Springfield KYTV 3 60 -66 16.06 61 St. Louis KSTM -TV 36 602 -608 1.63 25 

New Mexico 
Albuquerque KGGM -TV 13 210 -216 4.65 89 Albuquerque KOAT -TV 7 174 -180 5.61 25 

New York 
Albany WROW -TV 41 632 -638 1.55 269 Rochester WHEC -TV' 10 192 -198 5.08 125 Rochester WVET -TV' 10 192 -198 5.08 125 

North Carolina 
Winston -Salem WSJS -TV 12 204 -210 4.79 316 Winston -Salem WTOB -TV 26 542 -548 1.81 20 

Oklahoma 
Oklahoma City KTVQ 25 536 -542 1.83 12 

Oregon 
Portland KOIN -TV 6 82 -88 11.8 100 

Pennsylvania 
Chambersburg WCHA -TV 46 662 -668 1.48 21 

Tennessee 
Knoxville WTSK 26 542 -548 1.81 21 Memphis WHBO -TV 13 210 -216 4.65 316 

Texes 
Harlingen ROBS -TV 4 66 -72 14.61 13 

From Station CP application. I - 3 Share time on air. The frequency 
of the video carrier = 1.25 + channel lower freq. limit. 
Total number of television stations now on the air: 293 (97 of which are u.h.f.1 
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OPE 

-.---._ 
LL(CIRJN( MEASLRIMENTS 

COOOSADCA - 
Eavr TONGY. U S A 

DEL 

o 
I Marker 

r 

tor 

.90 

1 Complete coverage fom 18 cycles to 108 

wegacyc'es on fundomencols. 

2 Bar generator for TV adjcstment with a 

%enable number of bars available for 

horrtontol or vertical alignment. 

3 Square Wove Generator to :11 kilocycles. 

4 Wien Bridge AF oscillator wit sine wove 

output from 18 cycles to 3(0 kilocycles. 

S (cystol marker and ampitude control. 

6 Individually tuned coils. 

7 Constant RF output impedan(T. 

8. Stepped RF attenuotor. 

9 Electrostatically shielded transformer. 

10. Thorough shielding. 

11. (olpitts RF oscillator from 300 IC to 108 

mecacycles on fundamentals -- up to 216 
megacyCles on 2nd harmor,C. 

12. Venable percentage of modulation. 

"See It At Your Jobbers" 
Write Dept. RN-11, for free Complete Catalog 

ELECTRONIC MEASUREMENTS CORP. 
280 LAFAYETTE STREET - NEW YORK la, N. Y. 

EEPOtT DEPARTMENT 136 LI131'RTV STREET. N.Y.C. E. N.Y. 

November, 1953 

50 to 12,000 c.p.s. 

bnQJw4( e 

V-M 555 
HIGH FIDELITY 
PHONOGRAPH 

V -M triomaliC 555 

High Fidelity Phonograph 

Model 555 -M (Mahogany) $139.95 
Model 555 -0 (Limed Oak) $144.95 

plays finest records 
with life -like 
richness... 
offers beautiful 
furniture styles! 

efri these features of the 

V -M 555 wherever you 
care to plug it in: 

Two new type sapphire needles in new ceramic car- 

tridge reproduce 50 to 12,000 c.p.s.! Three 5" ultra - 

wide range speakers all facing the front! Resonance 

free, balanced, die cast tone arm! 3 -tube (plus elec- 

tronic rectifier) amplifier with push -pull output! 

Choice of Mahogany or Limed Oak furniture finishes, 

both with golden grille of expanded metal! Siesta 

Snitch shuts off everything (amplifier too) after last 

record plays! Gentle tri -o -matic spindle eliminates 

holders that grip record grooves! Made by V -M Corpora- 

tion. world's largest manufacturer of phonographs and 

record changers exclusively. 

LOOK FOR THE 

mail 
this coupon 

Sliglgty brgh.r in the tren. 

THE RECORDED VOICE OF MUSIC" 

V -td CORPORATION. Benton Harbor 4, r4ochrgan 

Please send complete details ors the VM 555 H1gh 

rottenly Phonograph. 

Name__ 

Address 

J 
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LiL= 
The Greatest Name in TURNTABLES 

For High Fidelity Record Reproduction 

Model T-12H 

Record reproduction begins with the 
turntable, and there can be no 

compromise with turntable quality 
where the best sound reproduction 

is desired. 

REK -O -KUT has long been famous 
for outstanding disc recording 

equipment and this specialized skill has 
contributed immeasurably to making 

REK -O -KUT turntables the accepted 
quality standard among professionals 

and music lovers alike. 

REK -O -KUT turntables are available in 

two- and three -speed models priced from $59.50 
at leading Dealer- Distributors. 

Iprite ta Ilrscriptir. Lit<rnhu.r. 

REK -O -KUT CO. 
38 -036 Queens Boulevard, Long Island City 1, New York 

SPEAKER RECONING 
Complete lin. Cones, Spiders. icings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Recoiling information. 

WESTERN ELECTRONICS CO. 
31134 West Colfax heaver 4, Colo. 

Look, Old Radio Vibrators 
Repaired 

$1.25 each 
30 Day Guarantee 

RADIO PRODUCTS SERVICE 
P. 0. Box 591 SPRINGFIELD, OHIO 

Brand New 
Set Mfr's 

SURPLUS TUBES 
STANDARD 

BRAND 
WARRANTY 

Bulk Packed in Original Mfr's Nested Cartons or Individually Boxed 
Every tube meter and chassis tested for top quality ... BRANDED 

IB3GT ., .54 6AC7 .... .71 68H6 .... .49 6SN7GT .. .49 196G6G .. 1.19 
1L4 .50 6AH6 .... .64 68J6 .... .49 618 .64 1978 .... .64 1 R .49 6AK5 .... .64 6BL7GT .. .82 6V6GT ... .44 25B06GT .82 
154 .55 GALS ...- .37 6BO6GT .. .79 6W4GT .. .44 25L6GT .45 
155 .41 6A05 .... .41 6807 .... .79 6W6GT .. .44 3585 .... .49 
1T4 .49 6AG5 .... .49 68K7 .... .71 6XSGT ... .34 35C5 .... .49 
1U4 .49 6AT6 .... .39 6C4 .34 12AT6 ... .34 35L6GT .. .45 
1 U5 .41 6AÚ6 .... .39 6C5 .44 12ÁT7 ... .60 35W4 .... .35 
1X2A .... .55 6AV6 .... .39 6CB6 .45 12AU6 ... .37 35Z5 .... .31 
305GT ..- .58 6B4G .... .82 6C06G 1.11 12AU7 ... .55 5085 .49 
354 .49 6BA6 .... .44 6H6 .41 12BA6 ... .45 SOCS .... .49 
3V4 .49 6BC5 .... .49 6J5GT ... .37 128E6 ... .45 50L6GT .. .45 
5Ú4G .44 6BE6 .41 6J6 .54 12BH7 .56 
5Y3GT ... .39 6BG6G ... 1.19 6K6GT .39 12SN7GT . .49 

More than 400 types in stock, include all your needs when ordering. 
Orders less than 510.00 -add 51.00 service charge. Terms: 25 °. with order, balance C.O.D. 

All prices subject to change without notice. F.O.B. New York City. 

TRANSAMERICA ELECTRONICS CORP. 
120 LIBERTY ST., NEW YORK 6, N. Y. 
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LTape Editor's Notebook 
(Conlin o< .t from page 47) 

With this analogy in mind, let us 
consider Fig. 3, which shows a piece 
of recorded tape on which the mag- 
netic pattern has been made visible 
by covering the tape with powdered 
iron in solution, with the iron particles 
gathering at the points of greatest 
magnetization. The first thing to ob- 
serve here is that the magnetic pat- 
tern is exactly at right angles to the 
tape length. This is customary for 
the recording and reproduction of 
sound, although it is of course pos- 
sible to magnetize the tape length- 
wise, and this is sometimes done for 
special applications, such as synchro- 
nization signals. 

However, our interest is in the 
vertical pattern; a simplified version 
of a magnetized tape appears in Fig. 
7A, with its corresponding waveform 
shown in Fig. 7B. This appears to be 
a constant sine -wave tone with a full 
cycle described between points A and 
B, and B and C. 

Now let us suppose that it is neces- 
sary to splice between points X and Y. 
Since we are splicing diagonally we 
cannot make cuts precisely at those 
points, but instead will be cutting in 
each case. on a line which runs at 
about a 45- degree angle from the de- 
sired point. When we join these two 
sections, we obtain a magnetic pat- 
tern like that shown at Fig. 5A, in 
which the striations at the two ends 
do not coincide. Thus we conclude 
that the two ends are out -of- phase. 
This is illustrated graphically in Fig. 
5B, where the dotted lines of the two 
curves show the waveform before the 
tape was cut, while the solid lines 
show a flattening of the curve, repre- 
senting a level drop due to the "fad- 
ing" effect of the narrowing of the 
tape. As expected, the two curves are 
out -of -phase and their sum will not 
produce a sine -wave resultant. The 
exact nature of the sound produced 
in that area will depend upon the 
angle of the cut, tape speed, the nature 
of the recorded sound and other fac- 
tors, but in any case it will be an un- 
desirable effect, and so must be elimi- 
nated. 

The method of correcting this con- 
dition is one well -known to all ex- 
perimenters: simply "cut and try." 
Remove a very narrow sliver of tape 
from either end at the splice, rejoin 
and listen. It may be necessary to 
do this several times before a satis- 
factory splice is produced. It should 
also be remembered that this trick 
will only work on a steady tone. If it 
should be attempted on, say, a solo 
clarinet in a diminuendo or crescendo 
passage, it will be almost impossible 
to perform a perfectly soundless splice 
because there is the additional prob- 
lem of a jump in level due to an in- 
terruption in the slope of the fade. 

The effect of an out -of -phase square 
splice is quite different, as shown at 
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Fig. 6. Instead of an "area of con- 
fusion," we have simply a momentary 
"skip." It is somewhat easier to get 
this splice in phase and the results 
are perhaps more accurate. 

Thus the type of splice to use de- 
pends upon the given set of conditions. 
Generally, tha diagonal splice is pref- 
erable simply because it is stronger. 
But when the diagonal won't work, 
the square one often will. 

The "area of confusion" as noted 
may sometimes be used to advantage 
for special effects. By cutting the 
tape at a very slight angle with scis- 
sors, and thus spreading the splice out 
over several inches, it is possible to 
create the effect of a cross -fade. The 
end of one tape actually fades out as 
the beginning of the other fades in. 
This is more striking at the lower 
tape speeds, as it can be spread out 
over a greater period of lime for the 
same splice length. Thus a splice four 
inches in length recorded at 3% ips 
would produce a very pleasing cross - 
fade of over one second's duration. But 
at the higher speeds this trick is sel- 
dom worthwhile. 

Next month we shall begin some 
actual practice in editing techniques 
with hints on professional tricks. 

(To be continued) 

NEW AES OFFICERS 
111': Audio Er ginecring Society' r eently 

I. ils new slate of officers for 
1951. They ire: President, Jerry B. 
Minter; Executive Vice -President. Albert 
A. fuller; Cenr :ral Vire -President, Robert 
C. Moyer; We. tern Vice- President, Boyd 
McKnight; Secretary. C. J. I eitel ; Treas- 
urer. Ralph A. Schlegel; (.oy.rnors, 
Richard II. Banger. I awrellee J. Scully 
and \Walter O. Sta . 4g- 

COL. CROSHER NAMED 
POLONEL KENNE'l'II R. CR(I'IIER, 

l SAF, deputy special assistant to the 
Chief of Staff for Reserve Forces, has 
been elected chairman of the MARS Ad- 
visory Conuniltee for a one -year terne. 
He succeeds Col. William D. Hamlin, 
Signal Corps, Chief of the Army C - 

rnsmic: s Service Division, who re- 
mains as a 'neither of the committee. 

Elected to .erse with Col. (:rusher, 
as vice-chairman, was Lt. Col. Frank 
Chilton, Signal Corps. Both of the 
newly- elected officers hold amateur li- 
censes and are active in the MARS 
program. -307 

(Left) Col. Kenneth R. Crosher. USAF. new 
chairman of the MARS Advisory Commit. 
tee and (right) Lt. Col. Frank Chilton. Sig- 
nal Corps, vice chairman of the comn.ittee. 

November, 195:1 

the Moderne 
Model UR -312 Available in Cherry 

Mahogany, Blond Mahogany, 

or Limed Oak. 

User Net: S 64.50 
Blond and Limed Oak -10% extra 

LOOK at the styling ... 

LISTENto the reproduction . L .i 

the Trafitional 
Model JR -311. 

In Cheiry or 

Cordov.n Mahogany. 

User Nat: S 64.50 

11611111111 ^ 
the Provincial 
Model UR -310. 

In Maple 
Or Fruitwood. 

User Net: S 64.50 

by UNIVERSITY 

Now you can have good "looking" with good listening! Each University 

MUSICORNER design is authentic in every detail, and reflects the traditions 

of the old masters of fine furniture. All genuine woods -hand rubbed! 

Designed to flatter the decor with stylings that smartly blend with any 

existing interior. 

University Musicorner gives you wide angle coverage, clarity and brilliance 

with its full front radiation. High power handling ability and distortion 

control, with an internal and extended horn. And, boosted low frequency 

response with high efficiency, from its unique integral bass reflex system. 

THE HEART OF THE 

Model 6201, 12" coaxial speaker system. A TRUE 

coaxial dual range system, with woofer, and driver 

type tweeter, built -in crossover network, and "balance" 

control. Finest to be had! User Net: S 45.00 

The exclusive University Diffusicone -12 speaker is 

acclaimed by experts everywhere! Here, in the economy 

of one speaker you get dual -horn loading, radial pro- 

jection, and diffraction -to give unsurpassed fidelity, 

range, and uniform sound distribution. User Net: 5 27.00 

Model 6200, 12" extended range speaker. Gives highly 

efficient full- bodied response throughout the operating 

spectrum. User Net: S 21.00 

FREE BOOKLET! 
describing these 

wonderful enclosures in 

greater detail. 80 SOUTH KENSICO AVENUE WHITE PLAINS, N. Y. 
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RIDER 

TEK -FIL 
packaged 

tv 
service 

information - 
factory- 

authorized 

factory - 

approved 

for easy 

tv servicing - 
tailor -made 
for more than 

3000 
receiver models 

only 

$2 per pack 
(of your jobbers) 

Try a pack. If you're not satisfied, 
return the pack within 7 days and 

irii 

mpg 
your money will be refunded. 

JON/ F /UER Publisher, Inc. 
480 Canal Street, N. Y. 13, N. Y. 

s 
Dependable TV 
replacement parts 
listings starting with 
PACK 57 
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Feedback Preamp 
(Continued front page 67) 

negative side, also serving as the ref- 
erence for the positive regulator. Un- 
fortunately, no manufacturers seem 
interested in making a line of trans- 
formers with double (separate) plate 
supply windings, for dual regulator 
systems, so that recourse was had to 
the use of two very small conventional 
ones. 

The 12B4 makes a very fine regula- 
tor series tube, for light duty work, 
since it is roughly a quarter -size ver- 
sion of the 6AS7, it being able to pass 
quite high currents at very low volt- 
ages; the zero -bias current at a plate 
voltage of 100 volts is about 180 ma. 
which is very good for a tube with a 
4 watt heater. The cathode current 
maximum rating is presumed to bear 
the same (4:1) relationship to that of 
the 6AS7 (240 ma.) as does the heater 
power and plate dissipation ratings. 
Since the maximum plate dissipation 
is 6 watts, then the tube can stand a 
drop of 100 volts while it is passing 
a steady 60 ma., and it does not have 
to go to zero bias to do it. 

The 12BY7 was used in place of the 
usual, and more appropriate, 6AK5 
since it is roughly half the price and 
its extra heater power was, in this 
case, of no importance. It does a very 
good job. (It is excellent for such 
devices as square -wave generators and 
oscilloscope deflection amplifiers). 

In matters of power supplies and 
transformers for preamplifiers the 
writer is debating a switch, for the 
better quality work, from the ordinary 
E -I cored transformer to the use of 
toroidal power transformers. The ex- 
ternal fields from the ordinary trans- 
former are just too much for mag- 
netic pickups, and if you just have 
to mount the two in the same cabinet, 
without spending a fortune for wood- 
work and putting up with oversize 
cabinetry, then you have a hum prob- 
lem. (No data is at hand as to the 
merits of the "low flux density, for 
preamplifiers" transformers made com- 
mercially for some time). 

Recent experiences with (hand - 
wound) toroidal power transformers 
for 400 -cycle service have led to the 
writer's current intention to try re- 
peating the experiment at 60 cps, even 
though the amount of iron and the 
number of turns will be larger than 
was the case at the higher frequency. 
A fairly large iron structure and a 
somewhat onerous number of turns - 
per -volt will be needed, but the results 
should justify the pains. Due to the 
very low leakage inductance and to 
the generous wire sizes used, the 400 
cps transformers had superior regula- 
tion and very low temperature rise. 
Even with the great advances in com- 
pact construction of 400 cps equip- 
ment which have lately been made, 
these transformers were not unduly 
large and heavy, although they were 
hardly subminiature. There was no 

appreciable external field, and it was 
this feature that saved a great deal 
of trouble with hum pickup. 

Performance of the preamplifier of 
Figs. 1, 2, 3 was, as to frequency, 1 
db down at 20 cps and 30 kc., limited 
at both ends by the transformer (al- 
though it is a good one). Lesser 
limitations, the ones one would en- 
counter without the transformer, are, 
at the low end, the coupling condens- 
ers at input and output, and, at the 
high end, the inevitable capacitances 
to ground. 

Maximum output voltage was 
"rated" at 20 volts r.m.s. from 20 cps 
to 20,000 cps, although it will actually 
do better than this. 

In discussing the question of hum, 
it should be noted that the trans- 
formers and rectifiers are on one 
chassis and the amplifier and regula- 
tors on the other, there being also, a 
d.c. heater supply filtered to about 5% 
ripple. The final hum at the output 
of the amplifier, after a voltage gain 
of 600 from the pickup was 3 mv., 
or 5 microvolts referred to the input 
transformer primary. This is mainly 
60 cps and, of course, a little noise. 

TRANSISTOR OSCILLATOR 
By LOUIS CARCANO 

ASIMPLE transistor oscillator circuit 
is shown in the accompanying dia- 

gram. The constants given are for oper- 
ation at approximately 1 kc. The wave- 
form is excellent. 

Resistor R, determines the emitter 
current, hence the collector current. If 
the oscillator output is heavily loaded, R, 
will have to be made a lower value than 
that specified. If it is lightly loaded, the 
value can be made higher. 

Resistor R: is used to limit the reverse 
collector current which flows when the 
collector end of the tuned circuit swings 
positive. If its value is too low, flat -lops 
appear on the positive peak of the wave. If the value is too high, oscillation stops. 
The waveform is better at high values. 
The value of R: depends on the load and 
on the "Q" of the coil. Use from 10,0013 
to 20,000 ohms with a high -"Q" toroid 
coil and from 0 to 1000 ohms with a 
low -"Q" choke. 

The battery voltage is not critical. The 
drain is about .l nia. with the values 
shown. The peak output voltage is about 
equal to the collector battery voltage. 

A crystal diode, with its "anode" po- 
larized toward the collector, can be used 
to replace R: but its performance is just 
about on a par with the resistor. 

Operation is class C. -30- 

Oscillator using "p -n -p" function transistor. 
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I 
MOVING TO LARGER QUARTERS... BUY NOW! 

AMERTRAN CRYSTALS 
Low Freq. -FT 241 A for 5511. lattice filter, /a- CPC. 

54th harm channels listed by fund. Fractions omitted. 
370 388 407 425 444 462 481 501 
372 390 4119 427 446 464 483 503 
374 392 411 429 448 466 485 505 49c each 
375 394 412 431 450 468 487 507 
377 396 414 433 451 470 488 509 
379 398 416 435 453 472 490 51I 10 for 
381 400 418 437 455 474 492 512 
383 401 450 438 457 475 494 514 W 
395 403 452 440 459 477 496 516 
387 405 414 442 461 479 498 

Radar indicator unit for conversion to test 
scope or for use as a modulation monitor. Com- 
plete with tubes. But, less 50P1. Parts59J .95 
alone are worth much more. New .. 

5BP1, 5C:P1 53.95 ea. 
954. 955, CK1005. 1625, 1626. 1619. 33, 
34. 9002. 9004, 9006. 627G. 1 N5GT 615, 
12A6, 125 L7GT, 125Q7GT, 114G, 1F5G 

10 Assorted for $3.00 

MONTHLY SPECIAL 
BC 455 $00 For your choice 
BC 457 of any 3. Used, 

BC 458 less tubes, as is. 

L.- --.-.- 
BC- 929 3" RADAR SCOPE- $19.95 brand new 
SELSYN TRANSMITTER: Autosyn T1:w.mincl A.- 

çumblt 
for matching to 1,2 Indicator. 1 - , ib.nt 

tulit Ion. $ 1 4.95 ONLY 57.95. Complete with Indicator 
BC -683 RECEIVER, 27 -38MC. $39.50 uses . excellent sD J.7 rl 
BC -684 FM Transmitter, 2,- :%slat, Qr1A.95 

ese sLY .7 t1 
BC -6t4 FM Transmitter, 20-27 me, $11.95 

11514. 

RA In DA Receiver $17.95 user, Se 
RA 10 DB Receiver, $34.95 

USN , PIC 

RA -52 RECTIFIER 
Tran..tat controlled to produce high voltage DC 
from 110 VAC 60 cycle source. p 
VDC Co' 50 W. Metered high voltage (0 -15 KV 1 

DYNAMOTOF:S: 'Tile (nest dynamotor tor conversion and current (0 -20 MA). $S9.95 to nt. Multi de s tidings! After entire sion you set Exe. Y 

U to 11.500 

choice of 1:0 or :15:1 v. at 50 MA or 250 at 
ßs1110 

N. 

complete dope sheet furnished. $4 65 BRAND NEW (See "CO" Aug. issue).... . ARR Receiver- us,d. xe. complete- MA. 

Re to 9 me, used, PVC 539.50 
BC 223 Tuning ('nits $2.49 ea. Collin, Auto Tune- Asemb4v for A11C 1. $69.50 brand 

receiver 
s7Vs7 J 

BC -621 iver (SCR 5221. less tubes. 

Walkie- Talkie -BC 322 111"'50 "'e 
tlsell $1a 95 

]IN- Y15.11 Receiver exc 69.50 
used, good cond. $29.95 ea. 

2.95 err. Aerial for frame 

BROADCAST BAND 
and AERO 

Ideal for Use in Boats. etc. 

.```11III 

Si N.26.4' Iter ote Controlled Nasi - 

t7 gallons] 
1i11ns 

e tl'noellan alt 111 - 
U tin stie one of three flied bandi. 130 

to 1501 6C. 24 V. Self contained 
dynamotor Supply. Complete instal- 

lation. Inehlding eel -t. control box. loo,. azimuth 
.ontani. l.eftl :icbtl Indicator, vita., loop transmission 
lice and flex. sòalt s. 

LIKE NEW $69.50 
MN -26 -Y 150 to :633 RC, 325 to 695 KC. 3.4 to 

7 megacycle::, comp. installation $69.50 
Ill-colter alone 35.95 
MN26 -C alone. like new 39.50 
MN26 -Y as Is less rubes 5.95 
With 1111x.. tired coni 24.95 
MN -20 -E lamp. Itrand New 6,95 
MN -52 Crank drive. Nev 2.50 

RT7 /APN -1 TRANSCEIVER UNIT -Ifce I as an al- 
timeter. It may Ix converted n .or sight lits, I 

as 

"vets, etc. Used. les tidies. $4.95 
is 

B TENNARREEL AND CLUTCH. USED 
AN 

p L.15 

15 lbs. of assort. 
radio parts. A re: 
at 

SURPRISE PACKAGE 
d nil. $1695 nl valor 

RT'34 APS '3 TRANSCEIVER uved as a tail 
1 radar on 413 \IC. Containing a :oSIC IF 

strip taud tarit-us other parts. tiles, alit- hare been 
stripped of RIP sections and all Wars. but are n ex- 
cellent buy If only for pans and IF Strip. $4.95 

us, l 

MISCELLANEOUS EQUIPMENT 
FL -8 used. exc $ 1.19 
BC -906 each 9.95 

BC -347 each 95c 

Hundreds of items in stock. WRITE FOR PRICES. 
Shipments F.O.B. warehouse. 20% Deposit on orders. 
Minimum order $5.00. Illinois residents. add regu- 

lar sales tax remittance. Prices subject to change with 
0111 notice. 

BUY NOW! 
I- -- - - .. 
November, 1953 

As Is 
Less Exc. 

Tubes Used New 
BC-451 Receiver. 3 to 6 me - S11.95 - 
BC -455 ltmviver. a to 9 ore 84.95 9.95 - 
BC -456 ylolulatnr 2.95 4.95 $7.95 

BC45:' Transmitter 5 to 5.3 ore 4.95 - - 
BC45t Transmitter. 5.3 to 7 ole 4.95 - - 
BC-451 Transmitter. 7 to 9 arc 7.95 14.95 - 
Coatro. Boxes. racks. retetters for aboco in stock - 
write. 

BC10:3 ,:2 -Sn to, trer. Like net. less 11111,5.ea. $5.95 
BC -700 Inter. Amp. New 3.95 

SCR -625 -FAMOUS ARMY MINE -DETECTOR 
For I', Ispletma, Miners. Oil Companies. ('lumber. etc. 
This unit is bring Whiled nom at a eonsidet allie re- 
1100 Col to prior. Recently adcelti.Sed at 479.r.o it I. 
nut mailable 111 rile same brand new stallion, in 
suitcase style canting ca.e ilex. batteries, 

u 

New $59.50 
SCR -5::2- Transceiver. emaplete to a.1 . $29.95 
with top braket. less tuxes sL.7 .7 sJ 

RU- 19-- Receiver. Complete control $17.95 box nul coils --brand new ea. 

TRANSCEIVER 
140.144 mc. 2 meter, used, excellent condition. 
less dynamotor, less tubes. $14.95 Only 

O to 130 V. Maximum 
amperage 100. Like New $135.00 

IMPACT SWITCHES 
Brand new 98c 
BK -22 Relay Unit & terminal box $4.50 
for AUF -Used Vii J 
2 Volt Vibrators 
10 for $3.00 ea. 39c 

WHILE THEY LAST! 
350 ft. of 50 ohm coaxial cable ....8 9.95 
Attenuator -one cavity type 
T511 Hand Sets. excellent condition 
TS 'l'ype, exc.. less cord 

7.95 
5.95 
2.95 

EE Portable Telephone exc. cond. ea. 18.95 
10 assorted electrolytics .95 
100 asstd. 14 and 1W carbon resistors .95 
.2.2.2 mfd (a` 4000 Volts .... 1.49 
2 mfd. (it 4000 Volts 2.95 
R -1 /ARR -1 -220 me converted with minor 
alterations becomes a high gain converter 
with two stages of R. F. amplification -(see 
"Radio & TV News." Jan.. 1949) new $4.95 
TS- 1 -l'est Set for above 4.95 
T -26 Telephone chest unit with F -1 West- 
ern Electric Transmitter $2.39 

MIKES and HEADSETS 
HS -33 Low Impedance Head- 

set ...exc. $2.95 new $5.45 
HS -23 Headset 

used 2.50 new 4.50 
CD -307 Ext. cord lar 

11S 23-33 like new .79 
Throat Mike- T -30... new .98 
Lip Mike -Sacy Type new .98 
CW -49505 High Impedance headset coo- 98f.. plete with headband Used v 
HS -33 Used $2.45 new $5.45 
T -45 Lip Mike. Ness 1.75 
HS -30, miniature headset.Used 51.49. new 2.49 

WILLARD 6 Volt Storage Battery 
3 amp. hr.. Brand New -3%" x 1 -13.1 "rI/1a- ': 

uses standard $(-,39 electrolytic WOBULATOR 
BUILLI TV -FM -AM SWEEP GENERATOR 

You can built "Versatile Sweep Frequency 

Crnerl for with AI'N -1 magnetic units...S 5.95 
lR' -12116 Realo,, Receiver ... 2011- 4ttOKC. 9.95 
TS -154,'.sí' Test Set 39.50 
APR-2 I attar Search Receiver. 85- 1000m11 95.00 
APR-4 I attar Search Iteeis,-r. "s- ItumtIC 399.00 
Timing L'nits- TNIII, TN17, TN1S....eneh 200.00 
IN 19A- '.CIt522 Test Unit 295.00 
51C -153 Inverter Used 69.50 
I- 222 - Signal Generator Used. exc. 125.00 
AN / : \IT1 Transmitter Like new 189.50 

MG149F excellent condition S 89.50 
MG -149H excellent condition 129.50 

P -206, Inverter. Tike new S 1 2.95 
PE -218. nverter, rxrelient condition 29.95 

BC-640 S795.00 
BCr39 c th 1:.5 47 rerriner 295.00 

WANTED: 
All TS. APR, APS, ARC. ARN, SCR, R89 
and BC equipment . . . write today! 

Quote lowest prices in your first letter 

R. F. MODULATOR 
Complete tunable 208 me Test Set. With I10 V. 

60 cps. power supply, 3 -stage audio arpirlin,r. 
terrific chassis for experimentation, CO 
gued cundilion 

T119- Tuning Unit for BC 375 -used. $ 1 95 good cord. .7J 

I I TUBE UHF TUNABLE RECEIVER 5'95 
231-5211 tile, less tubes 

Shipments F.O.B. warehouse. 20% Deposit on orders. 
Minimum order 85.00. Illinois residents. add regu- 

lar sales tax remittance. Prices subject to change with 
out notice. 
BC-133 RADIO COMPASS RECEIVER. ton to 

1711n Be. n.rd, r eefirnt condition still/ tnbes.839.95 
used. me. let. Inners 14.95 
trod.1s i.. Ir.x robes and rnsi r. dad. fn- Dart 5.95 

R W ELECTRONICS 
Dept. N, 3430 S. Michigan Ave., Chicago 16, III. 

PHONE: HArrison 7 -9374 BUY NOW! 
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SPECIAL OF THE MONTH 
GENERAL ELECTRIC R,F. AMMETES 

/9S 0 -4 Amp R.F., 2 Inch Round, 
2 BRAND NEW E. 

STANDARD BRAND OIL CONDENSER 
BM, 1500 V. DC. 4'955 
SPECIAL L E 

G. E. RELAY CONTROL 
(Ideal for Model Controls, Etc.) 

Contains a sigma midget 8.000 ohm. relay (trips 
at less than 2 MAI. high impedance choke. bi- 
metal strip. neon pilot and many useful parts. 
The sensitive relay alone Is worth much more 
than the total Quse 
low price of....$1.25 Each 10 for sD9S 

Panel Meters 
NEW GOV'T SURPLUS 
STANDARD BRANDS 

2 METERS 
DB e 

1 

r -10 to 
421 53.49 

0 -500 ma DC 3.49 
3,. 

0.210 51 icn,n,nlrs $6.95 
0 -4011 SIIeroanl,s 5.95 
0.510 MlernaniPS 5.95 
0 -2011 Mllllamp .50 
0 -1001 Mllllamp 4.50 
0 -1.5 Volts AC .95 
0.3 Volts AC 4.95 

4" METERS 
0 -200 Mire.... - . 56.95 

OIL CONDENSER 
BARGAINS 

MFD -600 VDC.50.95 
10 MFD -600 VDC. 1.75 

2 MFD -1000 VDC .95 
4 MFD -1500 VDC 2.50 
6 MFD -1500 VDC 2.95 
B MED -1500 VDC 3.50 
2 SIED -2000 VDC 2.50 
4 MFD -2500 VDC 5.95 
2 SIED -4000 VDC 5.50 
3 MFD -4000 VDC 5.95 
1 MFD -5000 VDC 3.95 
2 MED -5000 VDC 5.95 

3.75 mm 660 VAC. 2.5 .l mfd 7500VDC .. 1.75 
.1 12KV DC 2.95 
.01x ..01 12KV DC 2.95 
5 mid 660 VAC., , 2.95 

NON -INDUCTIVE RESISTORS 

594 Ohmite, 250 Ohm, 100 Watt. 
Special, 5 for $2.50 

SOLA CONSTANT VOLT. TRANSFORMER 
5 .ts, 60 cy. Sec. Reed 9.95 pri. 9voit, 

30 V S at 
95-125 .I 

TELRAD FREQUENCY STANDARD 
10 KC. 100 KC and 1000 KC Cryst,0 
controlled. Crystal accurate to .057 Provision 
for zeroing crystal 115V. 60 cy. opera- 
tion. Complete with 4 tubes. BRAND ( NEW SIGNAL CORPS SURPLUS SE. 

BLOWER MOTOR 
Somrrel cage. 

M 
volt 60 Cl?. 56 9 Extemey qú t Made by Redmond Redmon 

BRAND NEW 

HIENEMANN CIRCUIT 
5 Amperes. lis V. 60 Cycle, 95G BRAND NEW Ea. 

10 for $8.50 

A.C. RELAY S1 95 ale v. 60 cy. Model 506. Cutler- Hamme. Ea SPST IS amp. or , H. H.P. contacts. NEW 

MOBILE DYNAMOTORS 
MADE BY PIONEER AND EICOR 

6 
Volts Input, 

. 

425 
LooI 4" 

375 

s 

6 Volts Input. 425 
Long. 

at 

$2495 Pmeter. Weight 10 lbs. List 
rice Approx. $70.00. 
BRAND NEW. ONLY ... 

CARTER SUPER DYNAMOTOR 
12 Volts Input. 400 V. Output lo 200 MA Con- 
tinuous or 375 MA Intermittent duty. Model 8420. 
Designed for Police, Aircraft and Ma- 
tine Use. Small, rugged and em- 
dent. VEsth BRAND NEW. ONLY 

CONTINENTAL MOBILE DYNAMOTORS 
11 Volts input, output 475 V. F $19 95 Each 210 mills 

WIRE WOUND RESISTORS 
Stock too long to list. We can supply 
so order what you need. 

10 Watts. From 1 Ohm to 10K 
20 Watts. Front 4 Ohms to 50K 
25 Watt, From 1 Ohm to 100K 
51 Walls. From 5 Ohms to 100K 

110 Watts. From 50 Ohms to TOOK 
ADJ 

STABLE 
SLIDER. WIRE 

10 Watts 
25 Watts from 20 Ohms to 2.5K 

most sizes. 

Ohms.. F.a. S .15 
Ohms.. Ea. ,20 
Ohms.. Ea. .30 
Ohms.. Ea. .40 
Ohms..Ea. .50 

WOUND 
5 .2S 

.35 

VACUUM CONDENSERS 
SO mmi. 5 KV. General Electric S 5.95 

100 mmi. 20 KV. lenn,ngs 12.99 

7 MEGOHM.1% W.W. PRECISION RESISTORS. 
OONLY LCeoss. 97c.... 10 lo. $8.95 

BAKELITE 
MFD VDC Price 
.001 600 S .18 
.002 600 .24 
.01 600 .26 

CASED 
MED VDC Price 
.01 1 KV s .45 
.002 1200 .35 
.024 Iman .69 

MICAS 
MFD VDC Price 
.02 2 KV 5 .90 
.002 2500 .45 
.004 2500 .50 

We Ord r 53.00 -25oó ve th Order 

PEAK ELECTRONICS CO. 
66 West Broadway, New York 7, N. Y. 

Phone WOrth 2 -5439 
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Electronorgan 
(Contiull, rl from page 64) 

socket and close the switch for about 
three seconds. The lamp will light 
brilliantly. When the switch is opened 
note that the two electrodes of the 
lamp are evenly illuminated and that 
the scope shows a clipped sine wave 
with good, flat tops. Note several 
times the difference between the elec- 
trode illumination and the screen pat- 
tern before and after a lamp has been 
flashed. This will indicate how they 
should look. The flashing ages the 
lamps artificially and keeps them from 
changing characteristics after a time 
in use. Do not flash the lamps too 
long as this will destroy their charac- 
teristics or burn them out completely. 
A dot of red nail polish is placed atop 
each lamp after aging to distinguish 
it from an untreated lamp. 

The lamps may now be installed in 
their sockets on the generator chassis. 
Connect the synchronizing links by 
winding 1 turn of No. 28 copper wire 
around each lamp, twisting tightly to 
hold in place, and connecting one end 
to the appropriate tube plate. Leave 
a little slack to avoid strain and 
allow removal of the lamp if neces- 
sary. Do not use solder to clinch the 
twist which holds the loop in place on 
the bulb. After tuning, a small amount 
of coil cement or Duco cement may be 
used for the purpose. 

The chassis can be connected indi- 
vidually to the power supply and 
tuned, but it is much better practice 
to connect them all to the supply since 
that will stabilize the power voltages 
to their final values. 

The tuning procedure requires an 
oscilloscope and a stable audio genera- 
tor as well as a standard such as a 
well -tuned piano or other musical in- 
strument which is in tune. In a pinch 
a good -quality harmonica can be used 
after making a test with a good musi- 
cal instrument to see that the har- 
monica is in tune. For this purpose the 
standard need not be in perfect tune 
as long as it is well within about a 
quarter -tone of true pitch. A pair of 
headphones or a handy test amplifier 
is also a necessity. The primary ne- 
cessity, however, is a large supply of 
condensers ranging in value from 500 
q fd. to .05 ;dd. If a set of condenser 
decades covering this range can be 
obtained much time will be saved, for 
this is strictly a cut -and -try process. 
Except for the condensers used to tune 
the master oscillators, 200 -volt ratings 
are sufficient and age or condition not 
important. 

Begin with any of the master oscil- 
lators. Connect the oscilloscope, audio 
generator, and headphones as indi- 
cated in Fig. 8A, with oscilloscope 
ground to the generator chassis and 
the high end of the vertical input on 
pin 7 of SO,, through 302, (pin 8 on 
the C chassis). If the circuit is oscil- 
lating some kind of a pattern should 
show up on the screen; if not, reverse 

See Better! Work Better! 

LAMP 
-Acclaimed the World over 

as the best light 
to work under! 

Scientifically 
Engineered 

Ingeniously Designed 
Brackets to Desk, 

Board, Lathe, Bench, 
Wall or Table 

(Floor Mount oho Available) 

Raises, Lowers, 
Tilts, Traverses, Turns 

Fingertip Stoy-pot Control 

Stainless Steel tube Arms 

160(t1 Steel tenson Springs 

Seated Aluminum Shade 

end., 45 Incises 

WeghI t lb, 

Sturdily 
Constructed 

Flawlessly 
Finished 

5 
CO 

111111NO 1100M 

CONSUMERS: Ask for LUXO LAMP 
at your nearest dealer's 

DEALERS 6 JOBBERS 
Lune up with LUXO LAMP. 
Write Today! 

REPRESENTATIVES 
13055 Territories still open 

VW1M1.111 WO, 

LUXO LAMP CORPORATION 
290 MADISON AVE., NEW YORK 17, N. Y. 

there must 
be a reason 

that 
more 

QUIETROLE 
TRADE MARK REG. U.S. PAT. OFF. 

is being 

SOLD!* 

More Servicemen are 
finding that only 
QUIETROLE, the origi- 
nal, non-conductive, 
non -inflammable Lubri- 
Cleaner will assure 
positive quietness to 
noisy TV and rodio 
controls and switches. 
It does so much, yet, 
costs so little. 

Carried by leading jobbers everywhere! 

manufactured by 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 
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the tuning transformer secondary con- 
nections. The frequency of oscillation 
will be very high. 

In the explanation to follow, let us 
assume that the G chassis is being 
tuned. The first object is to select a 
value for C, Fig. 6, which will tune 
the master oscillator to G (3136 cps) 
with C, at about half mesh. The 
standard- piano, etc. -is used for the 
purpose but this is too high a fre- 
quency to compare by ear directly. 
\Ve therefore proceed in these steps: 

1. Select the second G above mid- 
dle C on the piano or other standard 
and tune the audio generator to it by 
ear. Note the generator setting. 

2. By trial connections, using clips 
(Mueller doLble clips are excellent for 
the purpose) find the condenser value 
which will produce from the master 
oscillator a frequency which. when 
fed to the vertical scope plates, will 
cause a Lissajous pattern with four 
vertical waves for one horizontal wave 
at any setting of C. The frequency 
will then be four times that of the 
standard. The pattern will look some- 
thing like that of Fig. 9. The setting 
of the audio generator may have to 
be varied several times to find how 
the trend is going with various con- 
denser values. When the value is 
close, rechec c the test generator set- 
ting with the standard and try to find 
the value which will give the figure 
of Fig. 9 with C, at about mid -range. 

3. Check the correctness of the final 
value by setting C, at minimum ca- 
pacitance, adjusting the test generator 
for the pattern, and seeing that the 
test generator tone is noticeably 
higher than the G. Then set C, to 
maximum capacitance, reset the test 
generator for the Lissajous figure, and 
see that its tone is noticeably lower 
than G. The master oscillator is now 
tuned to G, with a reasonable range 
of adjustment with C. 

The values of capacitance are quite 
critical and it may often be necessary 
to use two or even three condensers in 
parallel. It is advisable to have on 
hand a good supply of 50- µµtd., 100- 
µµíd., and 200 -µµEd. tubular ceramics 
for trimming purposes. Inexpensive 
ones can be bought in packages of five 
in the Cent,'alab brand. 

Next tune the first neon divider. 
The procedure is the same, except 
that the master oscillator itself is 
used as the standard instead of the 
piano. Connect the master oscillator 
to the vertical plates and the output 
of V.,, Fig. 6, to the horizontal plates. 
Find the capacitance value for C. 
which will give a 2:1 Lissajous figure 
with C, tuned throughout its range. 
Since the output of the master oscilla- 
tor is a clipped sine wave and that of 
the neon divider a saw- tooth, the Lis - 
sajous figure will not have the classic 
appearance but it will be obvious. The 
correct value can also be found by 
listening to the output of V with the 
headset or amplifier. When it is not 
synchronized (incorrect value) the 
tone will be very rough and it will not 
vary as C, is tuned. To see that it is 

November, 1953 

INTERNATIONAL 
RECTIFIER 

CORPORATION 

EL SEGUNDO 
CALIFORNIA 

RADIO 

selenium 

TV 
Rectifies 
.4' 

96itfe)42 2 

Mcaik/iyt 

INTERNATIONAL RECTIFIER 
C O R P OR A T I O N 

21 E. Grand Ave., El Segundo, Calif Phone: ORegon 8 -6281 

HICAGO: 205 W. Wacker Drive Phone: Franklin 2 -3889 
EW YORK: 501 Madison Avenue Phone: Plaza 5 -8665 

I. 
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Here are just a few 

)of our 10,000 Bargains 

SAVE MONEY- 

) 1 ORDER BY MAIL! 

SPECIAL 
OFFER! 

Replace 6BQ6GT with 
new work horse 

CBS- HYTRON 
GIVEN FREE WITH 
THE PURCHASE OF 

5- 6SN7GT 
5 -12AÚ7 ( for 
5 -1 B3GT ( only 
5 -6CB6 ) 

$24.45 

6CÚ6 
Directly interchangeable 

FORGET . . 

I. Runaway Plate Current 
2. High Voltage Arc -overs 
3. Shrinking TV Pictures 

SELENIUM RECTIFIERS 
350 ma._$1.75 
500 ma._$2.02 

Additional 10% discount on lots of 12 assorted. 

PHILCO FLYBACK NO. 32 - 8509 
Reg. price $11.10. OUR SPECIAL PRICE $3.75 

PHONO -XTAL 
Most popular of all crystal cartridge replace- 
ments. 3V. output. 

$1.95 each in lots of 3 

TV TUBE 
SPRAY KLEEN SOCKETS TV LINE 

Contact Cleaners with leads I CORDS 29 99c 45c 

6 "x9" or 7" PM auto 
type replacement 

speaker 

$2.50 

TV PICTURE 
TUBE BRITENER 

$1.30 ea. 

Vertical output trans - 
former-3 wire, uni- 
versal type ... S 1 .49 

10" & 12" FLYBACK 
TRANSFORMER 

Special -s 1.75 

20% deposit on all orders- Balance C.O.D. All Shipments F.O.B. Baltimore. 

AMERICAN DISTRIBUTING COMPANY 
1200 N. FULTON AVE. - BALTIMORE 17, MD. 

Be a -key" man. Learn how to send and receive 
and radio. 

e 
Commerce needs thousands 

telegraph 
of men for Jobs. Good pay. adventure. in- teresting 

through famous 
Learn 

us Candlert 
home 
ystem.Y acual ily for Amateur or Commercial Li- 

cense. Write for FRET, HOOK. 
CANDLER SYSTEM CO. 

Dept. _ -M. Box 028. Denver I. Colo.. V.S.A. 

11 

WEATHERS 

RCA INSTITUTES, INC. 
A s 

e 

v ce of Radio Con porelio of Amen 'Oüe l aln I Nee. II N Y. 

OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 

RADIO. TELEVISION. ELECTRONICS 
Approved for Veterans 

Write Dept. RN -53 for Catalog 

Weathers FM Pick -up System 
New shock -mounted 
short tone arm plays at 
less than one gram of 
stylus pressure - can't 
wipe high frequencies 
off hi -fi records. 
20 to 20,000 cycles. 

11 

new "hi -fi" record player 
keeps "turntable scratch" 

off the record! 

Dust from conventional turntables 
that gets imbedded in record grooves 

makes records prematurely noisy. 
Debonnaire" turntable never touches 

the record's playing surface - 
record rides high on a cushioned 

float around the spindle, just 
the size of the record label. 

Equipped with superb new Weathers FM light 
weight tone arm and cartridge, pre -amp, 

power supply, oscillator, complete controls, assembled 
ready to plug into your sound system. 

Tone Arm $14.50 
Cartridge $18.50 
Oscillator and 
Power Supply $19.95 

Give a Weathers Gift Certificate 
for Christmas See your dealer NOW. 

or write us - we'll tell you where BARRINGTON, NEW JERSEY 
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just one, not two or three octaves be- 
low the master oscillator simply listen 
to the two, one after the other, and 
judge. 

The rest of the dividers are tuned 
in exactly the same way, each time 
moving the oscilloscope connections 
down so that they encompass two 
tones an octave apart. After the sec- 
ond neon has been tuned its tone can 
be compared directly by ear with that 
of the standard to check the tuning 
range of the assembly. 

At that time the vibrato control 
setting (R.: in Fig. 11) should also be 
decided. Adjust the control for the 
depth of vibrato that sounds about 
right; since its range is limited, most 
constructors will want to use all the 
resistance. This varies the oscillator 
plate voltage and when it is adjusted 
the tuning of the master oscillator 
may change somewhat. After adjust- 
ment make sure the oscillator is still 
in the right range and if not trim C,. 
If the vibrato depth is not sufficient 
for the builder's taste the 2000 -ohm 
potentiometer may be changed to a 
5000 -ohm one; but steer clear of the 
tendency to make vibrato depth too 
great since that will sound bad at the 
end of the job, especially if church or 
concert music is to be played. The 
power supply (Fig. 13) shows a 5000 - 
ohm unit. Do not change the vibrato 
setting after it is once made. 

The last one or two neons of each 
string may be hard to tune. At low 
frequencies the neons seem light -sen- 
sitive, so they should be checked with 
a shield between the lamps and any 
direct light. If synchronizing over the 
entire range of C. is still difficult, in- 
crease the synchronizing -loop capaci- 
tance to the lamp electrodes by adding 
a dot or two of silver conducting 
paint, available from Microcircuits 
Co. and other printed- circuit paint 
suppliers. Do not add too much, espe- 
cially on the higher -frequency neons, 
as this will make them synchronize at 
the sync frequency rather than an 
octave lower. 

When this has been done for each 
of the twelve chassis, the tuning is 
finished and the generators complete. 
Do not give up the job, however, until 
every tone has been double- checked 
after an hour or so of operation, for 
the generator is the foundation of the 
organ and the tones must be on fre- 
quency and in sync every time the in- 
strument is turned on. Final tuning 
will come after the organ is complete, 
when C_ will be exactly adjusted with 
the standard to give each of the 
twelve tones its precise pitch. This 
cannot be done, however. unless every 
neon divider of every string remains 
in sync through the entire tuning 
range of the master oscillator. 

Parts 2 and 3 of this article will 
cover construction details on the vari- 
ous filter board circuits, the circuitry 
for the different organ stops, as well 
as data on a preamplifier for use 
with the organ. 

(To be continued) 
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NOW IS THE TIME TO ORDER 

YOUR Precise OSCILLOSCOPE 
A FULL 8'/2" SCOPE -NO OTHER KIT IN THE WORLD LIKE IT 

T H E O S C I L L O S C O P E YOU'VE B E E N SEEKING 
HAS ALL THESE DESIRABLE FEATURES w 

- . NO OTHER OSCILLOSCOPE AT AN" PRICE 
A V A I L A B L E I N BOTH KIT AND WIRED FORM 

161115r9F9111 
MODEL 630 

RF.AF -TV AID MARKER GENERATOR. For t0+ first time 
in the history o the industry SO MUCH FOR SO LITTLE. 
110 MC on lundamentals. 330 MC on harmonics: Pre.toned 
RF(within l`.) heady; AF from 20 to 20,000 cycles. variable 

and Ed. Mo d.: Cathode- Follower and Constant i output: 
Stepping attenuato,. Speech Amp.; Xtal Marker with Amp. 
control RF and AF Standby: Wien Bridge AF. Colpirs RF, 
illuminated Drum Dials Con outputs. Separately tuned 

its: Filtered AC: Vernier tuning. Separate RF Shielded. r x II' x 5'. Etched panel. Model 630K 
t Model 6301(11.. 338.95 (pre-assembled head ís33.95 

Model 630W .. $53 95 (Factory wired) 

MODEL 909 
VACUUM TUI:E VOLTMETER. 1`} Ceramic precision Re- 

sistors. Coax NC connector; FM ,ere a ognment stale. burn. 
out prool (IRAN. Rugged oversize 11/2 meter. Model 909K 
Model 909W ... $44.98 (Factory wired) 525.98 

MODEL 999 
HIGH VOLTAGE PROBE. Designed lar high voila.' measure- 
ments with special emphasis on Safely. Operational Som. 
plicity and Rugged Construction. Exclusive Features' MUL- 
TIPLE INSD-ATION, MECHANICALLY SHO)KPROOF. 
CHANGEABLE TIPS; SWIVEL connection. Odds are billions 
of billions to 1 no breakdown MU occur, 
INTERCHANGEABLEIRESISTORS.. Wired. Onto x98 

MODEL 907 
DELUXE VACIIUM TUBE VOLTMETER. Another PRECISE 
first, Vertical or Horizontal construction. GIGANTIC AO' 
meter movemo nt; all the unusual values and Natures of 
Model 909 in a really DELUXE version 

$38.98 
907K 

Model 907W ... $57.99 (Factory wired) $38 d) .98 

SEND FOR COMPLETE CATALOG 

Send 20% (°posit with order, bal- 
ance C.O.D., or, check or mores 
order in ad',once. 

PRECISE MODEL 308 
1. Full 81/2" tube designed specially for this 

mod'I. 
2. Volt.sge regulation. 
3. High frequency -Low frequency - Normal fre- 

quer cy Synchronization Circuit. 
4. Separate intensifier anode. 
5. Deluge version of Model 300K. 
VERTICAL -- Vertical -fat (3db) DC through 5 megacycles with sensitivity of 

greater than 10 millivolts push-pull (3.94 Millivolts /cm). Con Stan Resist. 

once: Push'pull input immediately converted to single.ended normal or 

reverse phtse by shorting bar at inputs I and 2.. Frequency compensated 

dical ste more attenuator selects AC or DC inputs: Push Dull DC ampli' 
fiers from input through output: internal electronic mixing through inputs 

1 and 2: fiv o -way binding posts 
POSITIONI IG - Bridge type positioning on vertical and horizontal does 

not vary tube characteristics. 
HORIZONTAL -frequency compensated stepping attenuator in horizontal 
amplifier. Fush -pull Horimntal out 

external (return tote not BLANKING -Internal (return trace blanked), rr m 

blanked), bicycle or 120 cycle Blanking through Blanking amplifier circuit. 
SYNCHRONIZATION -External. Internal Positive. Internal Negative. 

Internal 60 :ycle or Internat 120 cycle synchronization. 
SWEEP RA'E- Driven or non.driven linear sweeps from 1 cycle to 80KC 

in five rang ss (HO cycles uses external C circuit), Trigger potentiometer. 
MAGNIFIER -Electronic magnifier and magnifier positioner allows any 

part of a sbtnal to be megnilmd up to ten times (equovslent to 70 inches of 

horuontal Cenection). 
CALIBRATI 39- Internal square wave calibrator and potentiometer for 
using oscoll 'scope at a VTVM on Peak to Peak measurements. 
CALIBRATI SN SCREEN- Edgeillummaled scale and reticule may be 

turned on o o1(; filtered screen. 
OUTPUTS EN FRONT PANEL -Plus Gate output. Sawtooth output. 60 cycle 
phasing out out: 60 cycle unphased output. Calibration output. 
FOCUSING -Astigmatism, locus and intensity control. 
CRT -NEW 7' Tube. normally supplied Is medium persistency type 7VPI 

or 71PI ma) also be used (oscilloscope green trace) -high persistency types 

available at additional cost. 
DIRECT- D,Bection plates available from rear of cabinet. 

INTENSITY MODULATION - Z modulation through modulation amplifier. 
GENERAL -- Low loss components. Over deslgned fused power supply for 

additional c rcuitry, Deeply etched aluminum panel. New parts from original 

wufacturrrs 
-(N0 SURPLUS). Steel cabinet. IV s IC a 19', complete 

with strudiar book and all components. Accessories: Model 912T(MM) 

Demodulator Probe and Model 960 Capacity Attenuator Probe available at 

extra cost. 
There are Ir any additional features and cuculIs in Kit Farm which may be 

added to Mu del 308. Write for descriptive literature. 

308K -Nil Form- $129.95 
308W- Fadary Wired- $239.50 

(2 months delis.) 

MODEL 300 -full 7' scope with the same features as Model 308K above except 

without rust five features. Size is 11 x 14" x 17'. 

300K Kit Form- $94.95 
300W Factory Wired_ $199.50 

Ib 

MODEL 635 
UNIVERSAL AF SINE, SQUARE AND PULSE GENERATOR. 

For accurate testing audio and video c rcuitc l% Ceramic 
precision resistors; Wien Bridge; variable Z and cathode - 

I°llower output. minimum overshoot and roundol through 

100,000 cycles, sine waves Through 200 KC. Model 635K 

Model635W . . . 552.50 (Factory wired $33.50 

MODEL 466 
PRECISE AGAIN LEADS THE FIELD with its New Low. 
Priced Resistance Decade Box Ideal fo` specialized service 
work. Compact in size for Bench Drawers ant Tool Boxes. 

Engineered with the customary Precise Accuracy and 
Dependability 
5 Separate Switches. 11 Positions on Each; plus or minus 
better than 1'. for Extreme Accuracy. Readings from 10 

OHM to 1,111,110 OHM In 5 Decades. Deeply etclad Al too 

num Panel. Rugged Construction; Conplete w .r: s 

Precise Simpldmd Construction Manual 3%o6 

468K kit form . $18.95 
468W factory S24.95 

470K -CAPACITY DECADE BOX (N tifies.)dkit only $18,95 
478W -CAPACITY DECADE BOX (Not Illus.) 
factory wired ... .... 824.95 

o 

MODEL 610 
SIGNAL nT Same RF head as Model 630. 110a the field oferg: MC 

on fundamentals: 330 MC on harmonics: 60 and 400 cycle 
AF ; Cathode -follower output. Est. Mod.; Speech Amp.; 
Individually tuned coils. Modri 61011 

Model 610NA . . . 828.95 (pre -assembled $43,95 
head) 
Model 610W . $39.95 (wired) 

EEa11E 
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. 
All orders ore shipped 

on the some day received 

3211 -13 Washington Street 
Jamaica Plain 30, Mass. 
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II BECOME AN 

I ELECTRICAL ENGINEER, 

Bachelor of Science Degree 
in 36 months. 
Major in Electronics or Power. 
Now. prepare for a career in 
these rapidly expanding fields. 

This school will prepare you to be- 
come an engineer, technician or serv- 
ice man. Previous military, academic 
or practical training may be evaluated 
for advanced credit. 

Enter Both Radio and Television 

In 12 months you can attain the Radio - 
Technician's certificate. An added 6 
months course qualifies you for the 
Radio -TV Technician's certificate and 
the Degree of "Associate In Applied 
Science." The Technician's course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics. 
Also offered: I2 -month Radio -TV serv- 
ice course; 12 -month Electronics or 
Electro Technician Courses; 6 -month 
Electrical Service Course and 3 -month 
refresher and general preparatory 
classes. 

Terms Open Jan. March, June, Oct. 

Famous for its Concentric Curriculum. 
Faculty of specialists. 50,000 former 
students. Annual enrolment from 48 
states and 23 overseas countries. Non- 
profit. 50th year. Courses approved for 
Veterans. Residence courses only. 

MILWAUKEE 
SCHOOL OF ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept RN -1153. 1025 N. Milwaukee 
Milwaukee I, Wisconsin 

Send: l7 Free 45 page "Ynnr t'aroer" b.. 
drsedbmg Eledrieal En gli.,',' ritt g t . 

Si Booklet Oil tlu,cis ill ItadliiTT. 

I am interested In 
nanne of course 

Name Age 

Address____ 

Cltr Zone State 

tr .0 i. w..irate date of discharge 
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How Many Watts? 
(Cotttintutl rent page 65) 

need for tone controls of any sort, ex- 
cept as required to compensate for the 
whims and fancies of the recording 
companies. Even here, we can follow 
the lead set by the Audio Engineering 
Society and adhere to a single play- 
back curve, in the hope that if enough 
purchasers of records follow suit, 
manufacturers will be forced to pro- 
duce their discs to conform. As long 
as we provide amplifiers with devices 
to tailor the frequency response to any 
curve the record company cares to try, 
so long will we delay the standardi- 
zation which is already some 50 years 
overdue. The only argument with the 
AES curve is that it might just as 
well have been a steady drop all the 
way with no crossovers in the middle. 

Another justification for tone com- 
pensation may perhaps be made when 
the equipment has, for one reason or 
another, to be used at a listening level 
widely different from the original, 
when a so- called loudness control can 
help to make the best of a bad job. 

Up till now we have been discussing 
amplifiers solely as such, with very 
little reference to what precedes or 
follows them. We have said, in effect, 
that a well- designed amplifier with a 
power output of around 5 or 6 watts 
with low distortion is all that is neces- 
sary for good reproduction, and that 
anything in excess of this is sheer 
extravagance. However, there is one 
important respect in which that state- 
ment should be modified. A program 
amplifier often works into a line, the 
impedance variations of which would 
reflect on the amplifier characteristics 
were it not for the pad which is in- 
serted between the two. A power am- 
plifier works into a loudspeaker which 
has somewhat similar imperfections, 
both in its own performance and in its 
effect on the driving amplifier. Given 
a perfect loudspeaker, we can adhere 
to our original statement; as things 
are, we are forced to compensate for 
speaker deficiencies by adjusting the 
output impedance of the amplifier to a 
low figure, which can be done with 
considerable ease by the use of nega- 
tive feedback. But it should be em- 
phasized that a high output impedance 
in a power amplifier is a defect only 
because of failings in the loudspeaker. 

Confirmation of the views expressed 
in this article may be found in the 
"The Saturday Review Home Book of 
Recorded Music and Sound Reproduc- 
tion" by Canby, Burke, and Kolodin. 
In their listening tests, they were able 
to find very little difference between 
various amplifiers as far as the output 
circuits were concerned, and were 
forced to make their decisions on the 
basis of the flexibility of the correct- 
ing circuits provided. However, in the 
author's opinion, in doing so they went 
the wrong way and gave the palm to 
the most complicated rather than to 
the simplest. 

Now let us see if we can turn what 
has been said into practical advice to 
the man who is contemplating a home 
reproducing system. The author's ad- 
vice is this: find the least expensive 
amplifier which will give 5 or 6 really 
undistorted watts, and a sufficient 
range of tone correction to suit your 
tastes or your records and then spend 
as much as you can afford on the best 
possible loudspeaker. 

TV COMES TO YAKIMA 
By JOSEPH A. LENTON. JR. 

LOCAL TV reception, long awaited by 
farmers, ranchers, and townspeople of 

the fertile Yakima Valley, is now a reali- 
ty. This area, located in the south cen- 
tral part of Washington State, was for- 
merly able to receive only fringe signals 
front Spokane or Seattle with the use of 
high gain antenna arrays and booster 
systems. They now have their own u.h.f. 
st4 , KIMA -TV trans 'tting on Chan- 
nel 29, which began broadcasting a test 
pattern on June 27th and commenced 
regular scheduled broadcasts as of July 
19th. 

The transmitter, located on a ridge 
between the upper and lower Yakima 
Valleys provides a line -of -sight signal 
over most of the area. Initially, the 
station is operating on low power with- 
out waiting for the final amplifiers which 
are to be installed later, hence, any re- 
ception over about ten miles from the 
station exhibits fringe characteristics 
even with high gain u.h.f. receiving an- 
tennas. However, full power output 
should extend the signal coverage. 

Servicing in this area appears at first 
glance to present somewhat of a prob- 
lems. Alt! g6 the population is well 
over 100,000. due to the nature of the 
terrain and the vast rural area served. 
the local TV technician will often find 
his service calls from 25 to 50 miles 
apart. In order to keep service charges 
down to an amount the customer will 
accept, the service dealer will have to 
organize his calls efficiently and may 
have to work on a smaller profit margin. 
The over -sill prosperity of the area seems 
quite high however, as dealers report a 
large percentage of cash sales, so it is 
possible that the average customer will 
accept the higher charges due to mile- 
age allowances and travel time without 
too much complaint. 

.4 second TV station, KIT -TV on u.h.f. 
Channel 23, is also scheduled to serve 
this area in the near future. The trans- 
mitting antenna is tentatively planned 
for a spot near the KIMA -TV antenna. 
which will greatly simplify receiving an- 
tenna orientation. Since both st: s 

are u.h.f., it is anticipated that one an- 
tenna will serve satisfactorily for both 
stations in most installations. The an- 
tennas proven most satisfactory to date 
are: 

1. Bow -tie with grid reflector, or sin- 
gle yagi for primary areas. 

2. Bow -tie with corner reflector, 
stacked bow -tie with grid reflector, or 
stacked yagi for secondary or fringe 
areas. 

As usual with u.h.f., the best antenna 
for satisfactory results varied greatly 
with the receiver location. The main 
signal concentration appears to be near 
the center of the city of Yakima; some 
dead signal areas were encountered but 
these may receive a usable signal when 
the power is increased. 

Most people in the vicinity are very 
enthusiastic about their own local TV 
station. -30 
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Counterbalanced Pickups 
(Conrinued f rom page 50) 

and threaded, but as a perfect fit was 
not easily obtained, loudly recorded 
passages result in disturbing rattles at 
this bearing. 

The pickup head cover is a piece of 
3í8" soft aluminum 2' /a" by 2'á ", bent 
around an iron bar in a vise, to make 
a three -sited box %" by 27/8". By 
bending a somewhat square end on 
the arm tube, trimming and fitting, 
and using 6 -32 by '/a" round -head 
screws, the cover can be mounted on 
the tube at a 15 to 20 degree angle for 
proper tracking. 

These arms were made to use type 
B -2 cartridges that were handy at the 
time, although they have a limited 
frequency rang e; the self- tapping 
screws wen? installed on each side of 
the cover to hold the cartridge in. The 
newer style cartridges that mount 
with two hales in the top necessitate 
either a lightweight plastic spacer or 
two small bushings above to lower 
this type cf cartridge so the stylus 
will project below the cover. 

Counterbalancing weights are cut 
from brass or iron rod, or cast from 
lead in cardboard tubes, and locked in 
place in the rear of each arm. 

A box may be made of %" to lz" 
plywood with 1" x 1" frame and sup- 
ports for a 1/4" to %" motorboard. The 
arm bases should be mounted in po- 
sitions which result in most consistent 
tracking throughout the playing of the 
records. Height of the arms may be 
altered by length of the yoke tube to 
fit the turntables used. The box was 
covered with leatherette glued in 
place. Later a top was made as a 
dust cover, but hinges and carrying 
handle were left off as the outfit was 
used in only one place. 

Arm rests can be made of %" strips 
of 3 ¡8" soft aluminum, and the tops 
padded with leatherette or thin rub- 
ber. If the turntable box is to be 
moved around a lot, some means to 
prevent the arms from bouncing must 
be provided. Spring clips will work, 
or use sponge- rubber covered wood 
blocks in the cover to press down on 
the arms when the cover is closed. 

Individual connectors and volume 
controls for each pickup may be used, 
or, as in the original equipment, a 
single combined outlet may be pre- 
ferred. If the latter wiring is used 
and connected into an amplifier with 
a volume control directly at its imput 
there will be a loss of high frequencies 
unless the volume of the amplifier is 
turned full on. 

This turntable outfit could be elab- 
orated into a triple -turntable for more 
elaborate dubbing, although it would 
take up quite a bit of space. Some 
home -movie enthusiasts have found a 
dual turntable will serve their pur- 
poses, with an added arm on one table 
used to give continuous playing of a 
single record of sustained sound 
effects such as wind or waves. -FA- 

November, 1953 

CRYSTAL CLEAR... 
here's the best by Brush! 
These Brush Model BA -206 Headphones, designed around the 
exclusive BIMORPH® crystal -drive element, are your best 
choice for high fidelity and smooth frequency response. By their 
nature they draw negligible power and only require modest 
driving voltages. Hence, these headphones are ideal for moni- 
toring applications... may be used in either high or low impedance 
circuits and are extremely well suited for multiple installations. 
They are of rugged, shock -proof construction...light -weight yet 
powerful. Advanced design gives your ears a smooth, comfortable 
air -tight fit for excellent bass response. Here is the ultimate in 
headphone quality at a fraction of the price you'd expect. 

Brush crystal products are leaders in their fields because for 
many years Brush has specialized in research, development and 
applications of piezo -electric crystal materials. Write for bulletin. 
Brush Electronics Company, Dept. UU -I 1, 3405 Perkins Avenue, 
Cleveland 14, Ohio. 

BRUSH ELECTRONICS 
INDUSTRIAL AND RESEARCH INSTRUMENTS 

PIEZO- ELECTRIC MATERIALS ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 

ULTRASONIC EQUIPMENT 
ELECTRONICS 

COMPANY 
formerly 

The Brush Development Co. 

Brush Electronics Company 
is an "berating unit of 
Cteuite Corboralion. 
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i 

Build Your Own ttttt 
Interior - 

Styled Cabinets 

presenting the 

paul klipsch- designed 
REBEL IV a a 

Ntow 
soil 

can build 
your own Klipsch 
Corner Horn En- 
closure and save 
money - identical 
in acoustic design 
to assembled units 
and easily put to- 
gether with a mini- 
mum of tools. 
Priced for the 
home -builder in 
unfinished birch. 
$36.00° Net for 
1 2" model 

$42.00 ̂  Net for 
1. model 

BASS REFLEX and 
EQUIPMENT CABINETS 

Ideal housing for hi -0 rompo. 
l l future ``changes' .n..ier. make 
.m.lspeaker cabin. -t atu.uralis- 

designed f p r 
either 12" or 
I L" speaker. 

Overall dim/en- 

eer 
Compart- 

ment: 20" n.. í3C' W. tin - side dimen- 
sions). 

Ist, .. 
deep. 
/Baffle Volume: 
e bic feet. 

All kits include si" 
white 

o lux1. baffle 
for 12" or 

speaker. Saran Plas- 
tic 

Acoustic ̀  "Insula- 
Assembly and 

Insula- 
tion, 

instructions, hardware, plastic 
wood, sandpaper ana 

No. 80 ... $27.00 * 
(Equipment kit) 

No. 8112 318.00* * 
(12" speaker) 

No. 8115 .518.00 * 
(15" speaker) 

CORNER FOLDED 
HORN ENCLOSURES 

Reproduces a quality 
of bass heretofore only 
possible through the 
use of far more expen 
sive designs. 

No. 61 112" 
speaker) ..$19.95 

No. 63 (15" 
speaker) ..$23.95 

Prices higher west and 

Write for free catalog and nearest 11 islahutOr 

P.fleers on radio furniture for h.lh fort. oty.o"rpment 

G & H WOOD PRODUCTS COMPANY 

75 NORTH 11th STREET 

BROOKLYN 11, N. Y. 
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Certified Record Revue 
(Continued from page 70) 

have our binaural sound. Here are 
some happier facts to relate to you; 
I've been up to the headquarters of 
the American Federation of Musicians, 
in New York. After setting up my 
trusty Magnetorder, I proceeded to 
demonstrate binaural sound. Every- 
one there, from top executive down 
through their secretaries and stenos 
was thrilled and entranced with what 
they heard. Why then the aforemen- 
tioned ban? It's simply a matter of 
existing contracts between the Federa- 
tion and the recording companies. 
When these contracts were written 5 
years ago, no provisions for the re- 
lease of material on tape was made 
as at that time, tape was nothing 
more than a swaddled infant. Happily, 
these contracts are up for renewal 
in Dec. of this year, and it is generally 
presumed that all forms of tape, mon- 
aural and multi- track, will be given 
the green light. It is very much to 
the musicians' benefit that this oc- 
cur. If you think of monaural and 
binaural tapes as a logical extension 
of the revolution which produced the 
long -play and the "45" records, you'll 
see what I mean. In other words, a 
given piece of music, say Beethoven's 
5th, could be released as an LP, a set 
of 45 rpm, as a monaural tape, and as 
a binaural, multi -channel tape. This 
multiple release would add further 
revenue to the Musicians Performance 
Fund. To anticipate a question of, 
"What about one guy buying a tape 
and letting his pals dub it," the an- 
swer is easy. Believe me, even pro- 
fessionals have trouble making a satis- 
factory dub. The technical capacities 
of the average home user and his 
equipment are insufficient to cope with 
the complexities of dubbing. 

You may ask, "How long will we 
have to wait for repertoire, if the 
Union OK's tape ?" The chances are 
very good that some tape will be im- 
mediately available, because for some 
time certain companies have been re- 
cording multi -channel and then post - 
mixing from each channel to get the 
best possible monaural balance. Natu- 
rally, by eliminating post- mixing, you 
have a multi -channel tape available 
for release if and when the Union 
decides to allow this new medium its 
support. 

As for the equipment end of this 
binaural business, let me say this; 
having been in the tape machine busi- 
ness, I know a little bit about produc- 
tion costs and figures and what can 
and cannot be done. There may be 
howls from some of the ostriches in 
the industry who hide their heads in 
the sand, but I am here to state un- 
equivocally that a binaural tape ma- 
chine can be built with quality more 
than adequate for the average music 
lover for less than 250 -300 dollars. 
Naturally, I'm not referring to some 
super -duper job with hysteresis sync 

motors. The unit I envision will have 
very respectable motion and distor- 
tion characteristics, and the three 
watts from a pair of simple push -pull 
amplifiers will be more than enough 
output. And you would be surprised 
at the number of people who thought 
they were listening to wide range ma- 
terial when actually they were hearing 
3% and 71'2 inches -per- second binaural 
music. 

One final word. I have purposely 
avoided mention of binaural on disc 
as it is at present. With all due re- 
spect to Mr. Cook for his courage and 
initiative, I don't feel that his system 
is the answer. The synchronization 
problems of double pickups are still 
formidable, and more than that, the 
use of two channels on an LP side 
negates the greatest advantage of 
long -play records, the time factor. A 
maximum of 14 minutes -per -side, 
severely limits the repertoire which 
can be recorded. The ideal disc sys- 
tem would be, of course, multi -channel 
sound utilizing one stylus. I'll leave 
you with this teaser: it appears pos- 
sible to do this and someone is work- 
ing on the project! 

Equipment used this month: Picker- 
ing turnover cartridge, Pickering 
equalizer -preamp, Fisher 50A ampli- 
fier, Thorens changer, Jensen G 610 
Triaxial in the "Read Fold -a- flex." 

I'K()h ()FI EV 
Sl NIPII )NY #7 

Philadelphia Orelte.tra cundurled by 
Eugene Orntand.. 

1:l'. KIJE 
Royal l'hilhartnunie Orchestra con- 
ducted by Efrent Kurtz. Columbia 
ML 4683. NARTB curse. 85.45. 

I wish the people who are respon- 
sible for the coupling on LP records 
would think twice before they take 
the plunge. Here is a typical exam- 
ple of what not to do. Sure, both 
pieces of music are compatible, but 
goshamighty, there are two other rec- 
ords already issued with Lt. Kije as 
the flip side, and if you like Proko- 
fiev, you already own them! Certain- 
ly we want the last of Prokofiev's 
symphonies, but not the good Lt. 
again. Musically, this is both up to ex- 
pectations and disappointing at the 
same time. There are some moments 
of very good writing, marred by a 
great deal of trite nothing and smell- 
ing I fear, a little of Prokofiev's un- 
willing subservience to political ide- 
ology. I cannot venture an opinion on 
Ormandy's conducting, since I have 
never heard the score except on this 
record. All the notes seem to be in 
their proper place and no doubt it is 
a competent job. Soundwise, this is 
typical of recent Philadelphia stuff. 
Big hall resonance, well balanced en- 
semble work. Good high end, but 
rather tubby bass. Surface noise was 
minimal and Eureka!; the recording 
curve was exactly as published, some- 
thing that doesn't always happen these 
days. If you're a devotee of Prokofiev 
(and I am) this is a worthwhile addi- 
tion to your library. 
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1 
HOME -STUDY COURSE OFFER 

Newest AMAZING OFFER in TV SERVICE MANUALS 
A FULL YEAR'S TV MATERIAL IN A GIANT BOOK 
NEW SPECIAL OFFER 
TLi - -r IIIT111,11ITTT h orb - .I l Ilmn- 

pals are t uailahle to yol at ouly $3 

and $2 each, (These are amazing bargains 
and defy cnntpetition. Each manual is a 
virtual treatise on practical TV repair and 
should sell for at bust twice the law 
price. Only SUl'RESI E can offer such 
values based on tremendous volume- sales. 
The last for less. 

NEW AMAZING 

Cs 

ulpielr Imn'srtd ' lame le.rons. f,nrls rY 
tunic of radio. electronics, nirh la -ge lessons on TV. 
F51. tullí'.. etc. As an evtn. ,s tTA:, l..r h,arh,r- 

nnlnetrts to guide SOU . 

Tnellllles NIf-tratlllR 
d-.ISm_ S. TIT .,l 

Lai ge, 3- volume course 1 

s 

Just Out RADIO DIAGRAMS 
complete source of all 

II %111, diagram: and service data. ., frt. ung frn last recent ralhnd 
to pre -war old -tilmIs; home ethos, anuo 
.Nets. nnlllhillatflln.. ,'III lifers.t and p1tl- 
ubles. Sensational values. Still sold at 
pre- ICnrean trice.. (1nt $2 for most vol- 
umes. Fumy Ito lin manual ntal contains large 
schematics. all needed alignment facts. 
parts lists. :outage :attics. trimmers. dial 
stringing, and helpful sluice hints. s'ot- 
unws are huge in s $14 x 11 hiehes. 
about 102 pages. Ste rot pnn nl right for a 
emnplete list of these Ia r- priced manuals. 

Sold by all Leading Radio Jobbers 

lJ 

u 

Knob Assort men 
have been appr 
by Waldom Elec 

WANTED 

By Di Al l -IRS, SERVICI MI N and other.. 

Suspected of willfully aiding and abetting them in 

saving time and satisfying customers. 

Name... WALDOM'S AUTO KNOB ASSORTMENT 

Description ... 70 CRONAME tenite knob in u. 

sorted colors. Knobs are 7/6" in diameter and will lit 

3 /I6" flatted shaft. Set screws included. Housed in 

attractive display boa. Answers to No. A -13174 

SPECIAL BULLETIN 

s answering to above clarge and description 
,hended by your local perts distributor, assisted 
ronieslne., 911 larrabee St.,Chicogo I O,Illinois. 

L 
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COVERS ALL POPULAR TV SETS 
Supreme TV manuals have all needed 

service material on every popular TV set 
of every important manufacturer. Here is 
helpful, practical, factory -prepared data 
that will really make TV servicing and 
adjustment easy for you. Benefit and 
save with these amazing values in service 
manuals. These giant TV manuals have 
complete circuits, alignment facts, test 
patterns, response curves, service hints, 
all recommended changes, voltage charts, 
waveforms, and many double -page dia- 
gram blueprints. Here is your TV service 
material to help you do more expert work 
quicker; and priced at only $3 and $2 per 
manual covering a full year of material. 
Be ready to repair any TV set by having 
in your shop all seven TV volumes listed 
in coupon below. The new 1953 UHF 
Converters manual at only $1.50 has 
everything you need on UHF. Write us 
today. Immediate shipment. Order for a 
10 -day trial. 

$3 

The repair of any tele- 
vision set is really simple 
with Supreme TV sen-ire 
manuals. Every set is cor- 
ned In a practical manner 
that will simplify trouble- 
shooting and repair. This Is 
the la 1p yml nerd In ttnd 
tough'. -t faults In a )Iffy. 
Each 53 TV colnme a os 
a whole year of s Hire 
material. New UHF Units 
Manual at only .51. 701 has 
everything on VII P. Ib. 
wise. buy Supreme Manuals 
only Intltr rvlil yen, Instead 
or speeding dollars ecru tr t 6o not nos.11,s1 darer. 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, Imo Balsam Rd., Highland Park, ILL. 

Radio Diagram Manuals I l. Li Tv and Radio m.I:, 
II. .'atitarrao guaraul. , .I 

.Nrlr 1953 Manual. $2.50 
1952 Radio 

EACH 1951 Diagrams I 

1950 Manual l S2 50 
1949 Radio v 
1946 ! PRICED 

p 1947 ;) AT ONLY 
1946 $2 1942 f 
1941 o 

1940 Q 

EACH 1939 r 
1926.1938 Manual. $2.50 Address: 

lc low and at 
back. 

Practical Radio 8. Electronics Course $3.95 
1953 TV NI:numl. $3. 1953 UHF Units $1.50 
1952 Television Manual. $3. 1951 TV, $3. 

¡] 1950 Television Manual. $3. 1949 TV, $3. 
1948 TV, $3. 1947 TV $ FM, unlr $2. 

I :ao enrlLSing A Strad paslpaid. 

Cl Send C.O.D. I ant enclosing $ deposit. 

Name: 

NOW/nl TELEVISION 

cW SPECIALTIES 

TYPE CALIBRATED VARIABLE 
V -z 

fee 
UNIVERSAL DESIGN CONSTRUCTION 

and REPLACEMENT PURPOSES 

A HANDY MIT ter any LAB or SERVICE SHOP 

INDUCTANCE KIT 

8 Permeability Tuned Coils 
WIDE INDUCTANCE RANGE. 

FEATURING t 'o too. N,,. 
INDIVIDUAL INDUCTANCE CURVE 
SHEET FOR EACH COIL. 
COMPLETE DATA ON lain., 
SELF RESONANT FREQUENCY. O, R a C. 
ACCURATE UNIVERSAL AND SOLENOID 
WINDINGS. 0-MAX impregnation. 

Vid,o Pealnrl IF Cnos -" 
R,i .t ., TV r- Pr Chase 

I M P O R T A N T ! TELEVISION ANTENNA ACCESSORIES 

TYPE 
F -1 
for 
300n 

T TELEVISION INTERFERENCE FILTER 

Highly efficient 3- section high pass type. Attenuates 

all frequencies up to 50MC. Eliminates amateur, tray, 
diathermy, auto and aircraft interference. 

TYPE 

T -1 

TYPE 

R-1 

for 
300 

LL+. 
UHF...VHF 

CROSS -OVER 

NETWORK 

Adopts UHF -VHF antenna te 
single transmission line. 

Eliminates antenna switches 
and duplex lead -ins. 

Saves time and money 
on installation work. 

TWO -RECEIVER TV COUPLER 

Allows use of two TV receivers on one antenna. 

No adjustments or switches. 

No effect on transmission line impedance. 

Ask about tbe.e NEW ITEMS at your local distributor. or Irrite 
for FREE BULLETIN. siring distributor's name and address. 

UNITED TECHNICAL LABORATORIES 
MORRISTOWN, N.1. 
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TECH-MASTER 
Tech Master audio amplifier kits are made with the 
same "custom- quality" attention that has made Tech - 
Master the first name in TV chassis. They are built to 
a standard, not to the price. There have been no com- 
promises ... every component is the finest obtainable 
... workmanship is meticulous. 

UL' WILLIAMSON TYPE AMPLIFIER KIT: 
(with power supply.) Famous Williamson circuit with modi- 
fications for increased, undistorted power output. Uses 
specially wound quality output transformer. 
Model TM -15A, Kit of Parts. Net Price ... $49.95 

Model TMD -15A, DELUXE KIT: Factory assembled, all major 
components mounted, ready to wire. Net Price ...$59.95 

*Ultra linear operation through use of 
screen-tapped primary output transformer 

4 CHANNEL PREAMPLIFIER- EQUALIZER KIT: 
Provides complete equalization for virtually all recording 
characteristics now employed. Extra flexibility provided by 
independent bass and treble boost and attenuation controls. 
Model TM-15P, Kit of Parts_... Net Price ... $19.95 

Model TMD -15P, DELUXE KIT: Factory assembled, all major 
components mounted, ready to wire. Net Price ... $29.65 

AT ALL LEADING RADIO PARTS DISTRIBUTORS 

High Fidelity 
Amplifier and 

Preamplifier 

KITS 

TECH -MASTER PRODUCTS CO. 
443 -445 BROADWAY, NEW YORK 13, N. Y. 

TECH MASTER, MAKERS OF CUSTOM -BUILT TV CHASSIS, 
DUALITY TV KITS IL NIGH FIDELITY AUDIO EQUIPMENT. 

Literature 
Upon Request 

, TRU- FIDELITY 

RECORDING 

SELLS 
READILY 

AT 

$299.50 

SLIGHTLY HIGHER 
WEST OF ROCKIES/ 

DEALERSHIP AVAILABLE NOW! 
MAIL COUPON FOR INFORMATION TODAY! 

1 

I 

1 

I 
I 

1 

1 

I 
I 

R 
DUKANE CORP. Oept.RTN -113 St.Charles,lll.l 

Send details on the new DuKane 
Tru- Fidelity Tape Recorder. 

I am interested in a dealership. 

Nome 

Address 

City Stole 

ESTABLISHED AS "OPERADIO" 1922 

1 

1 

1 

1 

I 
1 

I 

I 
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Rbe4 
* *NEWS ** 

ROOF 1 

MOUNT 

Model i 

RM -15 

This improved model carries the 
new drop -lock feature, enabling 
mount to be "walked up" to fhe 
vertical position, where it drops 
and locks securely. Made of heavy - 
gauge steel and embossed at all 
critical points, this fixture accom- 
modates masts measuring fo III /2" 
O.D. Assembled. 

Write for your copy of our new 
1953 catalog. 

In ('nnada -A. T. It. Arul.trong 
Toronto 

SOUTH RIVER METAL 
PRODUCTS CO., INC. 

SOUTH RIVER, N. J. 

PIONEER AND OUTSTANDING PRODUCER 

OF FINEST LINE OF ANTENNA MOUNTS 

BANTOCK 
FIFINE AT THE FAIR 

Royal Philharmonic Orchestra conducted 
by Sir Thomas Beecham. Victor 
I.IIMV 1026. Orthophonie curve. $5.72. 

I wondered how long it would take 
Victor to get around to this item. 
This was originally on HMV 78 rpm 
and for a long time was much sought 
after by phonophides in this country 
as one of the better examples of 
British recording. And it was good. 
converted to LP, the sound is still well 
above average, being surpassed only 
by the latest and best. Bantock's score 
lends itself particularly well to high - 
fidelity treatment, full of tricky little 
percussion effects and odd oriental 
woodwind colorings. This is typical 
HMV sound with sharply accented 
highs and good solid bass. Over -all 
liveness is approaching today's "ideal." 
No worldshaker, this, but thorough- 
ly enjoyable and refreshing. If you 
have no provision for Orthophonic 
curve on your front end try boosting 
both bass and treble a few db. 

ELGAR 
ENIGMA VARIATIONS 

BRAHMS 
VARIATIONS ON A THEME BY 
HAYDN 

NBC Symphony Orchestra conducted by 
Arturo Toscanini. Victor LM 1725. 
Orthophonic curve. $5.72. 

I will review here the Elgar side. 
The Brahms is good musically and 
soundwise, but I still prefer Toscani- 
ni's old version with the New York 
Philharmonic. The "Enigma Varia- 
tions" are to me the very best of 
Elgar. If you are fed up on "Pomp 
and Circumstance," ad nauseam, try 
this. This is real music, an orchestral 
tour de force. Toscanini gives a vital, 
taut reading and his orchestra re- 
sponds sensitively. The most fabulous 
performance of the work I've ever 
heard was in Birmingham, England 
during the War. George Weldon con- 
ducted the City of Birmingham Orch. 
in the Birmingham Town Hall, which 
is a great stone structure very close 
architecturally to the Acropolis! In- 
side is one of the most tremendous 
organs in the world. When that organ 
was wound up and the orchestra in 
full cry, that was a sound to hear! 
The sound in this version is certain- 
ly the best on record, with excellent 
balance between highs and bass end. 
Bass end was too thin, but then, this 
work has some very low passages dif- 
ficult to engrave on a disc. Surface 
noise was very low. 

PISTON, BARBER. GOULD. et al. 
AMERICAN CONCERT BAND MAS- 
TERPIECES 

Eastman Symphonic Wind Ensemble 
conducted by Frederick Fennell. Mer- 
cury "Golden Lyre Series" MG 40006. 
AES curve. $5.95. 

Gadzooks! What a sound! I'm al- 
most sorry I heard this recording, be- 
cause I know I'm going to be blasted 
with it day and night at every Audio 
Fair. Yep, it's another of those super - 
duper demonstration records Mercury 

RADIO & TELEVISION NEWS 
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has been turning out lately. All the 
adjectives in the world can't describe 
this one. The bass drum and tympani 
are there, tremendous, awe- inspiring. 
The cymbals and snare will shatter 
you. Positively the cleanest, closest 
thing to tape I've ever heard. And the 
music goes right along with the sound. 
It's racy, martial, jolly, and jazzy. As 
bands go, this is a new concept, for 
there are no more than 45 players 
here; but they are arranged and dis- 
posed so cleverly the band sounds far 
bigger. Mr. Fennell has his youthful 
players beautifully disciplined and his 
readings are vigorous and splendid. 
Silky surfaces and happy conformity 
to the recording curve are added vir- 
tues of this outstanding example of 
modern recording. 

THE RESISTOR TUBE 
Ity J. R. SCRIVENER 

PROBABLY nothing i' so easy to put in 
the wiring diagram as the power re- 

sistor. It is not so easy to wire one into 
the set. Power resistors. their size, con- 
nections, and heat output present real 
problems for the electronic builder. 

The bleeder to bring the d.c. supply 
up to 150 ma. in an amplifier was the 
particular resistor that inspired this solu- 
tion to the problem. The resistor was 
installed in the case of a surplus ballast 
resistor and plugged into an octal socket 
mounted on the chassis. 

This arrangement is simple. Surplus 
resistors with can and octal base can 
be bought for a dime or so. It is a sim- 
ple matter to remove the element and 
its mica support. In its place you can 
use a 10 -watt ceramic wirewound re- 
sistor. The "hot" end is at the bott 
to minimize the danger of a short to the 
case. 'Fhe upper lead has to be ex- 
tended. 11 is usually at ground poten- 
tial. The two leads are easily soldered 
into appropriate pins in the base. Pin 
1 is reserved for grounding the ease. 
A wire should be soldered to the case 
and connected to that pin as a safety 
precaution.. 

To help get rid of the 10 watts the 
case should be perforated to speed up 
air circulation. The original had eight 
3/16 inch diameter holes in the base 
and one it.! inch hole in the top. This 
arrangement worked fine. A 10 watt 
resistor brought the case up to about the 
temperature of a small power tube. This 
is hot -but not enough to blister the 
paint or burn your hand on accidental 
contact. 

Besides the reduced space for mount- 
ing, this arrangement kept the chassis 
a lot cooler by taking about a fourth of 
the internal beating load outside the 
chassis where the heut could get away. 
For the experimenter, the plug -in feature 
saves a lot of rewiring. -3Q- 

Method for mounting a power resistor in 
a surplus ballast resistor case. Both time 
and space are saved by using this sytem. 

November, 1953 

ALLIED 

KLIPSCH "REBEL IV" 

SPEAKER ENCLOSURE 

by CABINART 

r 

AMAZING CORNER 

HORN ENCLOSURE 

AT LOW, LOW COST 

ot/ 
Di,KI eedlonan of Hqho1 HqM 

large enclosure performance within mini- 

mum area achieved through principle of 
"backloading," which increases path length 
and provides better reproduction of lows. 

Direct radiation of high frequencies cuts 

out "Masking." 

Unique cabinet design provides easy acces- 

sibility to speaker and simplifies external 
installation. 

12" 

rwatut. 
wooru 

12 

Two -way system performance. So flexible 
in design so as to provide you wide lat- 
itude in determining your listening require. 
ments. Removable panel allows for a 

variety of speaker combinations. For 

example, in the 12" Klipsch you con install 

a single 12 ", two I2" speakers or o 

tweeter -woofer combination. 

AVAILABLE ALSO 

PAUL KLIPSCH DESIGNED 
FOR 12" OR 15" SPEAKERS 
Famous Klipsch corner enclosures 
at low cost! Achieves remarkably 
clean, greatly extended bass by 
means of widely acclaimed back - 
loading design. Both 15' and 12" 
models have two cut -outs: one for 
speaker or woofer, one with remov- 
able cover plate to permit use with 
or without tweeter. Models listed 
below are completely built and fin- 
ished; available in lustrous French 
mahogany or in limed oak veneers. 
Dimensions: 15" model, 32' h., 24" 
w., 16W deep; 12' model, 32' h., 
21" w., 14" deep. Shpg. wts., 15' 
model 42 lbs.; 12" model 38 lbs. 
95 SX 376. Model KR4 -15. 15" en- 
closure in French mahogany finish. 
95 SX 377. Model KR4 -15. 15' en- 
closure in limed oak finish. 
Net Each 97.00 
95 SX 374. Model KR4 -12. 12' en- 
closure in French mahogany finish. 
95 SX 375. Model KR4 -12. 12' en- 
closure in limed oak finish. 
Net Each $69.00 

AS KITS IN BIRCH, UNFINISHED 

Build your own Klipsch and save 
money! Easy to assemble. Kits 
are quality birch plywood. Com- 

hplete with grille cloth, sandpaper, 
ardware and instructions. Iden- 
tical in acoustic design to assem- 
bled units. Have the ultimate in 
enclosures at low, low cost. 

95 5X 379. Kit for 15" 
speakers. Net $42.00 

95 SX 378. Kit for 12' 
speakers. Net.. $36.00 

FREE 268 -Page 1954 Catalog 

Your up -to -date Buying Guide to 

the world's largest stocks of High - 

Fidelity music systems and com- 

ponents, plus everything in Elec- 

tronic supplies. FREE -write for 

Allied Catalog today. 

ORDER FROM 

ALLIED RADIO 
100 N. Western Ave. 
Chicago 80, Illinois 
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YOUR KEY TO 
* BARGAINS 

* SPECIAL VALUES 
* SAVINGS 

YOU SAVE $30 
on this ESPEY 51 2C 

FM -AM TUNER 

New Low Price $69.50 
High Fidelity Tuner Chassis. Completely sell- 

/ lull tonal range with 
:i,d sensitivity. Tuned RF 

sto,n, and two high gain IF stages. Built -in pre - 
amF :aber lo: all magnetic cartridges, with switch for selecting crystal phono. Circuit is drift compensated. Uses 9 tubes including 3 dual purpose types, plus 5Y3GT rectifier 6 gang 
tuning condenser. High and low level audio out- 
puts Phono input on rear of chassis. Complete with tubes. AM and FM antennas. -irdware 
and escutcheon. For 105/125 vc!. - role. 
size 131/1' W x 8t/ H X 9" L. lhs. 
96F031. NET $69.50 

FAMOUS NAME 
MIDGET CONTROLS 

10 of one type.. ONLY tti,75 
Save while quantities last! Flat 2" shaft with all 
fittings and hardware. All are linear taper except .audio and (series or cathode. Wt., per 10, I lb. 
No. 
U-12 
U-14 
U-18 
U-19 
U-20 
U-21 
U-22 
U-24 
U-26 
U-28 
U-29 

Ohms 
5,000' 
5,000 

10.000' 
IU,(00t 
10,000 
15,000' 
15,0009 
20,IX0' 
20,000 

2s;ó ó 

No. 
U-33 
U-34 
U-35 
U-36 
U-39 
U-40 
U-41 
U-42 
U-43 
U-44 
U-45 

Ohms 
50.000e 
50,000} 
50,000 
75,000* 

100.000* 
110,000f 
100,000 
1511,1011 
210.0011 
250.000* 
250.000f 

No. 
U-46 
U-48 
U-50 
U-51 
U-53 
U-54 
U-55 
U-56 
U-57 
U-59 
U-65 

TAPPED MIDGET CONTROLS 
No. Ohms Tap No. Ohm 

UT-420 250000 50,000 UT -443 I Meg 
UT-425 350,000 70,000 UT -448 2 Meg 
UT- 427 500,000 100,000 UT -450 2 Meg 
UT- 429 500,000 50,000 UT -451 2 Meg 
UT- 431 500,000 225,000 UT -454 2 Meg 

T BRUSH MICROPHONE 
While They Last! $5,95 

Originally sold for $8.61' Response. 50 
to b,000 cycles. Output level, -53 db. 
High impedance, lias ys " -27 thread. 
Brown, Wt.. I' /r lbs. 
54G350. Spacial Price 5.95 

Newark Specials 

Ohms 
2.50,000 
500,000* 
500,000 
750.000* 

1 Meg* 
I Meg 
2 Meg. 
2 Meg 
3 Meg* 
3 Meg 
5 Meg* 

Tap 
450,000 
250,000 
125,000 
900,000 
400,000 

2 Mfd. 600 VDC. General Electric l'rxnol -filled capacitor. Flange type 
mounting. Ceramic pillar terminais, 
1W32" studs. Size. 20.3/4x1", Wt., I lb, 
540006. 10 for 3.00 Each 39c. 
35 ohm, 50 -watt Paf- Ohmite Type "J" wire -wound pot. Heavy ceramic 
form. %" shaft for '." nog hole. 1 Ib. 
54G587. 10 for 5.50s .. Each 69e 
Thord T -45166 Output Trans- 
former. Single I61A, to 2 -4.8 -500 ohms 
voice coil. Case size 2% x2% s3" high. 
Shpg. wt., 5 lbs. 
54G5"1. 10 for 12.00 Each 1.50 
Driver Transformer. P.P 2A3's to 
grids. Case size, 3 1/452¡.53" high. Shpg. 
wt., 5 lbs. 
54G111. 10 for 15.00 Each 1.95 

Order from Dept. R -II 
FOB Chicago. Include Shipping 

Charges and Insurance. 

Souci Oat FREE Catalog 

EWARK 
COMPANY W 

223 W. MADISON ST. CHICAGO 6, ILL. 
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A POTENTIOMETER- DECADE ADAPTER: 

The author's unit is 
used here with an 
"Eico " decade box and 
a "Selectohm" pot. See 
text for details on 
hookup used to extend 
range of standards. 

THE "DECAPOT" 

By H. J. GOULD 

Extend the range of your decade box to 1 megohm by adding 

this neat unit which eliminates all "haywire" makeshifts. 

1 OW -COST resistance standards, 
L such as the Heathkit and Eico 
decade boxes and the Selectohm pre- 
cision potentiometer, have brought 
accuracy of measurement within 
reach of the shoestring experimenter 
and technician, most of whom read 
Rufus Turner's discussion of decade 
applications in the March 1951 issue 
of RADIO & TELEVISION NEWS. 

However, because circuit require- 
ments often call for higher ranges 
than the usual 100,000 ohms, these 
accurate instruments fail to get the 
use they deserve. To hook a pigtail 
resistor (then why not another ?) in 
series with the decade is to lose 
ground to that "haywiriness" of setup 
the decade box helped to eliminate. 
One way of neatly extending the 

range might be to mount an additional 
decade -switch -resistor -set in, or on, 
the end of the decade box itself. A bet- 
ter way, space limitations being what 
they are, would be to build a com- 
panion unit designed to team up with 
the resistance standard or double in 
brass as an independent hundred - 
thousands decade. Should such a com- 
panion piece also expand the range of 
a 3- terminal element, like the Select- 
ohm potentiometer, it would really 
earn its keep. Mulling over these 
desiderata led to the development of 
the unit to be described, suggesting 
its name. 

As the schematic shows, the "Deca- 
pot" simply consists of a chain of 
fixed, precision resistors, any one of 
which can be substituted by a vari- 

Complete schematic of the "Decapot" circuit for increasing resistance decade ange. 

111111 11111111111 
IIMMINII1IMEN11111111111MUM 

e 

tt 
ISEiErT1I 

R- 100.000 ohm res. ± 1% (70 required) S_-See text 
si -see text S,5 11 -pus. rotary seer. for sa. 

e 
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HARVEY 
74, 

AUTHORIZED 
DISTRIBUTOR 

PRESENTS THE NE 

CTVE 'E 
AMERA andl CONTROL 'UNIT 

FOR CLOSED-CIRCUIT t 
TELEVISION AT LOW COST Is 

For safe, sure observation of dangerous rrocesses 
. , , to guard gates and driveways ... to observe 

/ 
1 

1 

hospital patients, children at play, nurseries ... to 1 

compare signatures and documents ... to allow 
large groups to view experiments or openitions ... 
to show promotional material simultaneously at 
many different points...for greater efficiercy, more 

safety, better control in hundreds of app ications. 

/ 

1 

1 

1 

Dimensions: Camera: 10" x i," x 31/4" 
Control Box: 11" x B" x 6" 

Lightweight - portable 
Operates through any TV receiver. 
Easily connected to antenna terminals. Re- 

quires no alteration of receiver. 

Plugs into any stancard AC line. 
One TV Eye Systerr may be hooked or to 

several different receivers, and several TV Eye 
Systems may be connected to the some receiver. 

Affords remote operation between control 
box and TV receiver up to 500 feet. 

Uses standard receivor 
tubes except for Vidicon. 

For special uses- weather- 
proof housing. explosion - 
proof housing, remote pan- 
ning mechanism and other 
accessories available. 

MI -36250 Camera 
MI -36251 Control Unit 
MI- 36252 -2 2" lens 
6198 Vidicon (Kinescope) 

Complete _ S99500 
NOTE: Prices Net, F.O.B., N.Y.C. 
Subject to change without notice. 

Write to Dept. RN -113 for 
full details. 

H 
103 Wes 43e. 

November, 1953 

1 

1 

1 

/ 
1 

1 

/ 
1 

1 
1 

ey RADIO C 
t New York 36, N. Y. JU 

, INC. 
son 2 -1500 

Top Quality for Top Performance 

SOUNDCRAFT MAGNETIC 

RECORDING TAPE. 
QUALITY - that's the reason why popular 
recording stars insist on Soundcraft Magnetic 
Recording Tape. They know that Soundcraft 
always delivers the quality performance tape 
users demand ... the true, note-for-note fidel- 
ity their work requires. 

QUALITY, too, is why so many audio fans 
- in ever-increasing numbers - today use 
only Soundcraft tape for the utmost in listen- 
ing pleasure. QUALITY is why so many ser- 
vicemen and electronics dealers carry Sound - 
craft tape. 

How about you? Have you tried Soundcraft 
yet? If not, do it now. 

Write for FREE booklet on 
Soundcraft Magnetic Recording Tape 

REEVES 

CORP. 
Dept. X -11. 

10 East 52 St., N. Y. 22, N. Y. 
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A New Idea 
in High Fidelity 

Sound Reproduction 

FOR ONLY 

ULTRA- 
LOADING 

SPEAKER SYSTEM 

Scientifically con- 
structed to give 
maximum sound 
quality. Extremely 
versatile, the unit 
is portable and 
weighs only 27 lbs. 
Dimensions: 36" 
high, 19" deep, 
9" wide. 

Available with blonde 
or mahogany finish. 

1 ,I:. : r ; 
With addition of legs, it 
serves as a cocktail table. 

MAIL COUPON TODAY 

F 
z 
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810 N. LINCOLN AVENUE 
PITTSBURGH 12. PA. 

able 2- or 3- terminal element. Sub- 
stitution can be accomplished by a 
row of d.p.d.t. toggle switches (calling 
for two- handed operation), a row of 
closed- circuit jacks, or by a 10 -posi- 
tion push- button switch of the circuit - 
transfer type, as shown, this allowing 
speediest operation. 

Depicted in its role of potentiom- 
eter- multiplier in the photo, the "De- 
capot's" end terminals, C and D, con- 
nect to the outside terminals of a 
Selectohm pot, the rotor of which 
effectively slides across 1 megohm in 
100,000 ohm segments. Series hook- 
ups, with a decade box or with the 
Selectohm rheostat -connected, require 
terminals A and C. 

At first, to use the "Decapot" as an 
independent hundred -thousands de- 
cade, a single -position rotary switch 
(S_) is connected at O in place of B 
(dotted line in schematic), keeping 
connections to the top deck of the 
unit, leaving the side terminals, C 
and D, for the "Decapot" function 
exclusively. Later, because of tests 
that called for a tapped 1- megohm 
precision pot, S, was made an 11 -posi- 
tion switch, and another binding post 
added at X; this gave nine 100,000 
ohm taps across the chain, taps in- 

dependent of rotor position. Since the 
photo was snapped prior to modifica- 
tion, the extra top -deck binding post 
doesn't show. 

S, also acts as an upper -limit ad- 
justment, making the "Decapot" - 
Selectohtn combo usable as a pot 
with ranges from 0- 100,000 ohms to 
0 -1 megohm in 100,000 ohm jumps. 

The "Decapot" principle affords a 
kind of vernier action. Combined 
with the Selectohm, for instance, it 
gives a degree of fineness in adjust- 
ment equivalent to a 1 megohm pot 
some four feet in diameter. Along 
with this goes an effective scale 
length of over twelve feet, divided 
into 2000 divisions. 

If desired, the power -handling 
characteristic of the Selectohm can 
be expanded as well. By employing 
Dalohm type RH -25 1% resistors as 
chain elements (and of course using 
correspondingly better insulation) the 
"Decapot" will serve as a 250 -watt 
divider across potentials up to ten 
kilovolts. 

In either high or low power circuits, 
the "Decapot" makes a mighty use- 
ful tool in any shop where economy 
of operation dictates maximum ver- 
satility in all components. -- 

"THE LITTLE HANDFUL" 100 KC. CALIBRATOR 

By L. A. CHINNERY 

ACOMPACT. hand -held. 100 ke. signal 
generator can be built into u tobacco 

can or lozenge tin. The writer. who was 
in need of 101 of the best" years 

I ago, made up this little unit in such a 
tin. and was able to use it like a probe 
to inject its signals into recci Sing gear 
under test. Since then. huwe,er. an 
appropriate crystal calibrator has her 
obtained and is now in regular use here. 
SO before memory fades. N:t uii X 
TF:L4:vtiIoN NEWS readers may like the 
details of the original unit. 

Little needs to be said that is not x- 
plained in the diagrams. except to re- 
mark that LI was a four -pi 2.5 n.hy. 
r.f. choke. tapped pi front ground 
for the cathode connec , and that 
CI was a 1000 -µpfd. mica padding con- 
denser. to be trimmed to proper reso- 
nance. With CI at maxi nntm rapacity. 
and with the values of the other com- 
ponents as shown in the parts list. the 
frequency is on the order of 80 ke.. 

variable to approximately 110 ke. by 
varying (:I. The table shows the approx- 
imate capacity needed for reaching 
130 kc. 

Lis ing in Englund. the writer's refer- 
ence frequency for set ting up the oscil- 
lator was the 111«C transmission on 200 
kc.. the r1 Ihu ' "of "The Little 
Handful" being set to beat with this. 
The transmires' . a frequency stand- 
ard in itself. being correct to a very few 
parts in one mill . Americans could 
ob5 iy use WM l', or other reliable 
carriers. 

Readable barn s up to 15 me. 
were obtained fr this unit when its 
insulated probe was held near the an- 
tenna post of a two -tube receiver. Vlore 
harmonics and greater output could be 
realized if an audio pentode. triode con- 
nectd, was used. l sing a metal tube. 
radial' was obser,Cd only front the 
actual probe. whielt is a desirable 
feature. 

Drawing of "The Little Handful." with complete schematic diagram and parts list. 

TOTA ARALLEL CAPACITIES 
VARIOUS FREQUENCIES 

BOAC. 1600100 APPRO, 

100AC *24 We APPROA 

MAE 4e4 W10 APPROx 

RI- 50.000 oh,., !Z R. re i. 
R,- 25,000 ohm. I w. rem. 
C, -1000 µµtd. mica padder cond. 
C2, Cs -I00 wild. mica or ceramic cond. 

INSULATED PROBE 

TO 
POWER 

UNIT 

LID OF TIN 

ADJUSTMENT 
OF CI 

C, -5011 pt.)d. ton,a or . na cond. 
C6 -.002 pfd. 400 Y. cond. 
L, -2.5 mhy. r.1. choke. tapped (see text t. 
V, -6C5 tube 
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Electronic Switch 
(Continued from page 121) 

5. Terminals 2 and 3 of RZ.1 close, 
grounding the grid of V:8. 

6. Terminals 1 and 2 of RL, open, 
ungrounding the grid of V,. 

The entire circuit has now been re- 
stored to its original condition and 
another switching cycle may be ini- 
tiated at any time. 

At the instant of opening or closing, 
the various relays produce transients 
which would cause circuit oscilla- 
tion (relay chattering) if not properly 
filtered and damped. The filter com- 
ponents utilized consist of the RC 
network, R,,. 0,0, and R,a, and the con- 
denser, C, :, The values of these com- 
ponents as listed provide consistently 
reliable results using surplus AN/ 
APN -1 radio- altimeter relays as fol- 
lows: RL, and RL :: 3500 ohm coil, cir- 
cuit symbol K102. RL.: 6500 to 7000 
ohm coil, circuit symbol K101. These 
are still obtainable from surplus part 
dealers. They may be replaced by oth- 
er plate sensitive relays. This may 
require chang ng the values of the fil- 
ters previously mentioned, as well as 
the values of the dropping resistors 
Rn, R,,, and R,.. Values should not 
have to be changed to any great ex- 
tent if the replacement relays have 
approximately the same coil resist- 
ance as the relays listed. 

Caution -must be exercised in the 
selection of the one microfarad con- 
denser, C. This should be tested for 
insulation resistance. If the insulation 
resistance is below 100 megohms 
enough current may leak through to 
cause a bias to appear at the grid of 
V,, resulting in unwanted or prema- 
ture triggering of the switch. 

In closing it should he mentioned 
that the microphone must be care- 
fully placed so that it receives little 
or no direct radiation from the loud- 
speaker which is to be switched off. 

In accordance with naval regula- 
tions, the author wishes to state that 
this article contains opinions arid as- 
sertions which are the private ones 
of the author and are not to be con- 
strued as official or reflecting the 
views of the Navy Department or the 
naval service at large. 

SET PRODUCTION HIGH 
THE Radio- Electronics -Television Manu- 

facturers Association has reported that 
in the January -Jul period of this year, 
4,150,525 television receivers and 7,- 
941,001 radios were manufactured. The 
television set output during the seven 
months was over half a million sets 
above the previous record of 3,606,445 
sets in 1951. 

Radios with FM circuits manufactured 
during Jul' totaled 22,986 units out of 
a total of 674,459 while 5120 of the 
316,289 TV sets were equipped with FM 
tuners. 

The total output of TV sets a new 
record for the seven -month period while 
radios were to arlv 2 million over the 
same period in 1952. -3fff- 
November. 1953 

Complete professional 
Service T 

N 
JVW\AMMIVb1/1/1M4 
at only a small 
fraction of the 
price you (might 
expect to pay! 

The NEW Ghirardi 
SERVICE LIBRARY 

When yo, buy Ghirardi 
training books you KNOW 
you're getting the best - 
at lowest possible cost! 

For over 20 years, Ghirardl 
boots have been more wide- 
ly used in schools, for mili- 
tary trailing and home 
study than any others of 
their kind. 

Let these two up -to- the -minute Ghirardi training books teach you 
to handle ALL types of AM, FM and Television service jobs by 
approved professional methods -and xcalch your efficiency arid earn- 
ings soar! 

If broken into lesson forni and sent to you as a "course," you'd 
regard this training as a bargain at $100 or more. instead you buy 
both big books complete for only $12 -and save $125 in the bargain ! 

Written so you can easily understand every word, these books 
train you for fast. accurate service on any type of home radio -TV- 
electronic equipment ever made. Each book is completely modern, 
profusely illustrated. Each contains the latest data on the latest 
methods and equipment. Together they form a completely modern 
service library to help you work faster and lots more profitably. 
Almost 1500 pages and over 800 clear illustrations show how to 
locate troubles faster, how to repair them better. 

Everything is completely indexed. You Cu, use the books to 
solve puzzling service problems in a jiffy -! 

Radio & Television Receiver 

TROUBLESHOOTING & REPAIR 
This bill book is a In,w -to -dlt guide to profes- 

sional service methods -the kind that help you get 
better jobs, bigger pay. For beginners, it is a 
complete. easily understood training course. For 
experienced servicemen it is a quick way to "brush 
up' on specific jobs; to develop improved trouble- 
shooting techniques: or to tind fast answers to 
puzzling service problems on specific types of 
equipnleni or components. 

Modem test meth "ds of all types are clearly 
described and their advantages shown. Special 
problems in hard -to -fix sets are explained. Step by 
step charts demonstrate professional procedures 
almost at a glance. The television section includes 
everything from general trouble shooting and pat 
tern anal) sis to what to do about fading and prop- 
agation t-nobles; handling 
intermittents and dozens of 
other subjects - everything 
the modern serviceman 
needs to know. Contains 920 
pages and 417 clear illus- 
trations. Price 56.75 sepa- 
rately. 

Radio & Television Receiver 

CIRCUITRY & OPERATION 
Its lots easier to repair ANY radio or television 

set when you know all about its circuits and just 
why and how each one works. You locate troubles 
faster and with less testing. You repair thon more 
efficiently! 

This big book gives a complete understanding 
of modern circuits; teaches you to recognize them 
quickly t and shows how to eliminate useless test- 
ing and guesswork in making repairs. Covers all 
basic circuits used in modern television and radio 
receivers as well as phono pick -ups and record 
I lavers. Contains (6) i'agr- and 417 helpful illus- 
trations. Price sei <a. 

Dept. RN -113, Rinehart Books, Inc., Technical Division 
232 Madison Ave., New York 16. N. Y. 
Send books checked halo, for u, -day FREE EXAMINATION. Ni In 
I will either remit price as Indicated or return books postpaid and ow, 
you nothing. 

Check here to receive ,ss,ks singly: 

D Itadio 8. TV v Radio & TV Receiver 
CIRCUITRY so.aó OPERATION 

(Price /áñ751, eparatelay)REPaIg 

Cheek here tor MONEY SAVING COMBINATION -Save 51.25! 
N or the move bug books at the special price of only 812.1,0 P 
the two. alt -solar price S12.73-5,41 . ve t l.2 

-ii.. k 
Cae a l at the 

truth of 5:t after 10 days if you decide to keep 1 and $3 a m 
thereafter until the total of 812 has liven pan,. 

Name 

Address 

City 
for 

for CIRC CIR CUITRY & $PERATIO.N;; $13.00 for both books. Cash 
book: 

with order 

3 Months to Pay! ! 
refunded if ye return books la 10 dulfa 

zone State 
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more 
and more 
replacement 

problems 

are being 

solved 

this way 

jur coinide1L 

information 

i'rltP- 

SARKES TARZIAN, INC. 
RECTIFIER DIVISION 

415 N. COLLEGE AVE.. BLOOMINGTON. INDIANA 

IN CANADA: 50 ST. CLAIR AVENUE W.. TORONTO 

182 

10 -Meter Preamp 
(Continued from page 129) 

C, should be adjusted (if used) for 
maximum signal and trimmer C, 
peaked for middle of the band. Peak 
on either a signal or noise. Because 
of the zero temperature - coefficient 
type condensers used, stability is ex- 
cellent. Mica condensers could he 
substituted at a sacrifice in stability. 

The power cable to the receiver was 
cut to length after the unit was fas- 
tened inside the receiver to give a 
"permanent" installation; however, a 
plug could be installed on the ampli- 
fier so it could readily be removed. 

The entire unit fits snugly inside 
the NC -125 and makes a worthwhile 
addition to any communication re- 
ceiver. A small screw attaching the 
unit to side wall will suffice, and a 
gain of approximately 15 db can be 
expected. -307 

"CUSTOM" LOW VALUE RESISTORS 

By L. H. TRENT 

WHEN that old tube has given its last 
gasp in . experimental circuit, 

don't heave it into the nearest disposal 
ran, because it can still furnish you with 
material for low range resistor,:. These 
re- i.Inrs will range f IO to 150 ohms 
ur ..lightly higher. with a wattage rating 
of to 30 watt.. The exact Wattage 
rating will depend upon the method of 
construction. 

Many of the circuits in !ern equip- 
ment use odd value resistors in either 
the cathode or a voltage divider circuit. 
Most of the time, these odd values will 
not be available for experimental check- 
ing of s circuit, but it is a simple 
matter to build the low values needed at 
practically no expense. With a selection 
of burned -out tubes ands high value 
insulated resistors or other forms, al- 

st any value up to 150 ohms can be 
quickly built to an average accuracy of 
3 %. 

After re ing the grid structure 
from a defective tube, it will he neces- 
sary to unwind the wire. The best nteth- 
od is to use needle -nosed pliers and bend 
1114. supporting rods inside the winding. 
Ibis loosens the factory method of 
clamping the wire in the supports. Once 
it has been re col fr the supports, 
measure the resistance of the wire. 

The next step is to anneal the wire 
to remove the strains caused by the 
winding and unwinding processes. This 
is easily ac plished by sending a cur- 
rent through the wire. A good average 
to try is about one volt- per -ohm of re- 
sistance. Heat the wire to a dull red and 
keep it at this temperature for at least 
a minute. 

The annealed wire may be wound on 
a one to ten megohnr insulated resistor 
or on the ceramic form of a burned-out 
resistor. Either way, wind a fine thread 
on the form first as a spacer. Then wind 
the wire in the spaces between the 
threads. This results in the winding 
being spacewound for heat dissip; 
and insulation between the turns. The 

Technique for 
removing grid 
structure from 
defective tube. 

9 
we TINPLATE 

TERMINALS 

(GRUMPED/ 

(A) 

ORIGINAL LEADS 

(B) 

How annealed wire is wound on resistor. 

normal resistor leads or small clamp 
terminals can be used for terminating 
the resistance winding. When finished 
with the winding, dip the pleted unit 
in transformer varnish for moisture pro- 
tection. 

To make a five -watt resistor, or one 
of a higher rating, wind the resistance 
wire on wire solder or another forni of 
the same size. Remove the solder core 
and stretch the winding on a mica form 
of the ballast tube type. The winding 
sl Id be stretched until the space be- 
tween the turns is al t three times the 
di: ter of the winding. During the 
war, s ballast tubes were rebuilt with 
these grid elements and they are still 
working satisfactorily. 730- 

Table 1. Measured values for some of the more common tube types. 

Tube 

35 

01 
L 

G2 
Res. I L Res. 

G3 
L Res. 

I G4 
L Res. 

I G5 
L Res. 

41 9' 8 16' 3 12' 4 - - --- 
47 26' 8.5 48' 135 43' 100 

78 12' 3.5 31' 5.5 24' 45 

BA7 I 9' S 20' 90 I 48' 16 84' 28 

63E7 42' 160 48' 110 19" 40 

6SC7 I 24' 18 I I 

(L- length of wire) * ** imponible to salvage 
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BRAND NEW WILCOX -GA) DUAL 
SPEED RECORDIO TAPE RECORDER 

WITH PREST -O -MATIC PUSH - 
BUTTON KEYBOARD -LESS THAN 
DEALER'S COST 

STOCK NO. AMP- t0 Records 
at 31/4' and 71y per sec. 

Choice of 

®, $10495- 
Ow mum is Oe1.0 WilasocCaN 

It cooler ,ils all n the 
try for r tl 5!, 0,l Naturally they 

brand new. in factory sealed car- 
tons and (:uarnnt ze(1 100rr Ì,y Wile,,x- 
Gav and Olson. 
INSTANTANEOUS RECORDING OR 
P1.A VRAt'K. 2- +PEERS. Ill (-11111,+. 
PLAYS RACK. FILASF.S. LOOK AT 
THESE Ql'A1.ITV':V('KED FEATURES: 
Five 

choice 
m:n fall operating lllnc 

Mgt. speed forward and 
rd, stop. and play-bark 

Handle+ up to 7" eels. Complete 
of lin" times: ethnical P.N. NRakis. 4 T,len rarRECORDING 

T -ME ON 7" ' 
USING elf CHANNELS 8.1". SAO.'. I21N7. riN4 Rectifier. 

Rapider AMP38., records or r,l.land two 7 Et. lin misnme Removable Sble 
bull hours ,t 3a.t" per sers Cover. Operating lapin,. no. te. 
hour at 7,." ter 

plays 
Remisier 12 ", IA"x9' 23 Ibo, complete. 

A\IP -17 records ,flays four bill 110 120 Volt 00 Cycle AC. U.L. Ap- 
hours at 17a" per . end or two noues Proved. 

80.6000 CPS at 3.75" and 75. 10.000 CPS at 7.5" per second. 

STOCK NO. AMP. .7 Records 
at 17 /x and 374 per sac. 

at :134" per second. For 5" r_els figure 
one half of these times. 
Neon Indicator slams Nornml and 

t) ,loud live Is. Full Rang V'arialdc 
,n tml (lows maxi.',um bill. 

Ilan'e t to doe" rind, I ass lone. 

m 
('anhat bans ,1 belie cun- 

pemaua+I rar best pn)auet 1. m. 
(nisleE:TK. rproii Ti! ll:ItAT1, 

Re- 
luctance Microphone. 

Controlled He- 
IucurnTVAInput Jac. . Pbnng 

fron radio 't, o 
permits t,krtonling 

`,Imker means 
ack for external no no.z.Ser 

External 

mically disconnects Inter sal 5 "x7" 

EICOR TAPE RECORDER 
OLSON SLASHES THE PRICE ON 

REGULAR SI19.50 DELJXE 
TAPE RECORDER, 1954 MODEL 400 

LATEST 1954 MODEL 100 
Simple fo Operate- Precision Built 

lime is , limioats 
krhn,ents and ' OiIlìeult to operate 

gadgets. De ass for sal by 
arYwhrre, Olson 

universal use 
dent everyone. 

Ihe M.nmus Eimr t r pan, so lilac y'm, wt the 
4341.00. F,dlar'en Imhale break 

STOCK NO. AMP -18 i "¡,aeli nip: ilnewrilv".- easier ni,i age.,lViek OLSON'S 
6q or eas ker. Automatic qtr a,t rubber SPECIAL 3 Prt'^nre r,lIrr. noting. 

two -lone ease PRICE. contrasting n, b, 1 Y re p'nse 
ONLY 7 l s. Rewind sue 1 5 t I. Ampll- 
lead. Tape capacity 2 hours on one 

i 5 tube AC. Dotal track 
re 

1 recording 
impedance n, p,nne with shielded cord and 1plug r brluded a, Size: 

ure high 
z x Iii g". 'aWle got 25 Ihs. 

BRAND NEW PLASTIC 
BASE RECORDING TAPE 

600 Ft. REEL 1200 Ff. REEL 
STOCK 

NO. 29 5s ng 
e. 99 51.49 each 52.19 

Lots of 10 
a 

Lot. of 10$1 each 

Get the buy of t r life. to 

A large 
on 

manúfactutert hadto sell 
RECORDING 

Is inven- tory and he unloaded the whole deal. Olson now ffers this high grade fully guar- anteed recording Woe pe t prices which defy 
1 21)0 ft. lengths. 

Standard 
,luency 

(response and 
5o l'Iat,c Iter1 Included with raid, r 'et aa. 1 lb. 

NEW 6J6 TUBES 
LIST PRICE 52.50 
YOUR DISCOUNT- 

843/4 OFr 
Order By 

49 
Stock No. K-36C 

Lots of 10, Each 
50 For only 22.50 

100 For Only 39.50 
Made 

by,l 
the ras est tubel 

1 huarantee,! 100ñc 
'Akrml 

lllioonnlly 
loi six months Ot'R MONEY 
HACK. This in the mont fantastic 
bargain In Radin Tubes Olson has 
ver had. If you repair ITV sets 

.hold have a relic tack 
alit 

1hÌ5 (ype. 'The only r 
sell them so cheap els oVOLUME. 

6 -TUBE CUSTOM AUTO RADIOS 
Here's your liane, to plenty on these nationally Onions CUSTOM AUTO RADIOS. Simple to aInstall- eables, nu brackets, holes to drill, Install In 3 to 4 minutes. (ont,m -built to fit in dash / ea eh model ear lite,!. Six tu ten including r cuber -2 b. ing dual - 

pump,se -thus you really get 8 -tube performance. Dy 
mle speaker with powerful Alnico 5 permanent agnet. Easy vision lade -rule dial. Besot ful ham- pe ne finish. S,pg. wt. 18 'be. 

STK. NO. _MAKE OF CAR 
I 

YEAR MODEL 

RA -300 Chevrole: 1949-1950 
RA -351 Cheeroler 1951-52 
RA -142 _Chevrolet I 1953 

RA -200 _Dodge 1949 -1950 
RA -251 Dodge 1951 -52 

RA -124- Dodge 1953 

RA -100 _Ford__ I_ 1949/950 
-RA-151 Ford 

I 1951 

RA IS? fnr9 1952 

CHOICE OF ANY MODEL 

NO. MAKE OF CAR YEAR MODEL 

RA -144 Ford l 1953 

RA.451 Hudson '48- 4951151 -52 53 

RA-751 Henry 1. 1951-5' 
RA -143 Mercury 1952 -51 

RA -200 _Plymouth 1949 -11,50 

RA.'iS1 Plymouth 1951 -5! 
RA -125 Plymouth _1953 
RA -i51 Studebaker 1950- 1151 -1952 

i 

HOW TO ORDER wrawe fly 
Jere óé`ó 1 tateS oanuty.nair.i 

5,Dance wilt order U1dd for Postage: Estimate at least Sc for each 
1.00 of order valor.-10c for each ^1.00 if you are more than 1.000 

lea away. sVe refund every t of used) or If you prefer SEND 
NO MONEY. 

rc 
Ctn. indnae III ship C.O D. and coo may pay mad or exaresa 

ma me and postage 

BARGAIN CATALOG FREE! 
Get 01nun's LOWER -than wholesale prices from this famous 
book. STANDARD BRANDS- F'RESII STOCK. IMMEDIATE Dl:, 
I.IVI.hiY. Catalog is tw, lors -40 full pages of Iii, tel irvabfe 
bargains. A ne catalog Mailed El-Monthly-with new Iwo 
bargains each ailing. Simply note yo order or writ 
Malay for your free , from: 171.50.0 RA I'll' WAREI10l'S I. 
275 -C, l' ASTU MAID: FT f 'CT.. AKIIIN ' milt 

OLSON STORES TO SERVE YOU IN: 
CLEVELANI), OHIO j,, CHICAGO, ILLIAOIS 
2020 Euclid Avenue ^ 623 W. Randolph Street 

OLsON RADIO WA 
November, 1953 

BRAND NEW 14 -TUBE ESPEY 
AM -FM RADIO CHASSIS 

13 WATTS PUSH-PULL OUTPUT 
6 -GANG TUNING CONDENSER 
PRE -AMP STAGE FOR VR PICKUP 

Olson conies through again with 
'Brand New Worl d- /alining 

ality -Plan at an unbelievable bargain price it's Me Brand 
Epley Superheterodyne ANI-FM Receiver that wholesales for SI 18.-,0. With our low nit, ice tIu 

nave $.18.55. maw can 
all the 

such no 
stock simply 

k 

F, tunes: tour price. 
Features: New. -r, 

float 
FM Circuit-Drift ('wmpen- 

REG. 
-Amt. 14 e. r--, dana purpose-thus assen 

Tone 
trots. 

tireldr one Fon Range Bass TAne 'WHOLE- rIS. Autnmalic Volume ('onlyd. RolltIn A51 Loop 

Custom Buy 
of 1953 

OLSON SPECIAL 
Stock No. RA -150 

SALE -5118.50 e i rFa;i r;t,i "n1arD1 v:e tvu'e.iaia; ñiFñ erc.i 1.,, 
rmr 

padane nick -ups. AM and FM Clrr its include Tuned 
RE Amplifier stages an interference -free Hahn De- tect, Circuits. Tunine 

and 
AN -53 i to 1720 Ke. 

FVI -88 to tog Mc. Large e y- t0eat, -slide-role" -slide-role" 
dial. Multi -tan o:í.2. R and 50-r 500 ehmi O,!pill trans- 
former ill match any popular HI -t'1 . such srh .as 
12" Co-Axial below: High Fidelity assured by use 

of RCA and Hazeltine licensed circuits and highest 
u lily its throng 

1 t11 -RF Amplifier tube. 1 FM'RF Amlu lfier aline. I AM Oscillator. Mixer tube. 1 IF 
Tumimer tube. I FM Detector Driver lobe. 1 FM Detector tube. 1 FM Oscillator tube I FM 
Miser be I AM Detector. Andin Amplifier tube. I Audio Amplifier- Inverter tube. 2 Push-Pull 
Power Än,111 slier tubes. 1 Rectifier tube. 1 Pra-nmi, Pickup tube. 
105,125 V'., 5 

I 

, -lí0 cycles -Chassis Size: 1:11 n" ide Soy" high x 10" deep. Factory- Senitsl 
Cartons. Shut:. wt. -li Hs. 

95 

12 "CO -AXIAL 
SPEAKER 

$1295 
Stock No. S -168 

Our new 11.54 Model. . Guarantce,l to outperform any speaker In 
+ n, rc class. F.rndpntd with two high r entraunn Alnico 

5 magnets a high frequency diffuser. The 12" section de. 

livers t n he bass while the inne: :3" tweeter sneaker section de- 
livers the treble tones. Together they give you "living tone." 
This speaker Is tmconditiOnally guaranteed to satisfy even the 
most critical user or Olson promises to refund y 

n Only two wires to connect to any radio o amplifier. m 
s 

Voice coil 
Impedance R ohms. nFrequency response 30 to 17. 500 spa. 
Ship. wt. 10 Dn. 

10 WATT HI-FI PUSH -PULL AMPLIFIER $3295 Moor No. 

Built -In Pre -Amplifier GE Cartridge Input RA-1o2 

Treble and Bass Boost All-Aluminum Chassis WITH 
Push Pull Output Multiple Speaker Impedances TUEs 

Bombshell Value! ICs believable. A full 10 watt 111 -FI Amon- 
ea 

a 
completely a' bled and ready to play. Has hunt -in PILE: 

AMP for G. E. and similar types of magnetic pickups 4 Inputs: 
1 crystal phunn. I agie le !morn. Ind dio. 1 mike. 4 Controls, ILFY 

I Bass. 1 Treble, I VoÎume. I Phonn eadio Switch. Output Impel - Wes'.,-- r.aa' 
4. 8. 111 ohms. Peak Power output 17 watts. 

today Order this amplifier today and see what brilliant. realistic tone it will deliver. Supply is limited. 
Everyone in factory sealed carton. You couldn't buy the parts alone for this prim-. Remember this 

Is full sine amplifier. transformer operated. not an Al' -DC Job. Fre,meneY prase 30 (o 20.0110 
cp. at leas than Ya Of It % distortion. 5 Tubes: 1 -OSL7, I -SSC7. 2 -eV'., 1 -5Y3. Complete with 
tubes. Sise 12" B,9" S1.,'. Shpg t. 15 lbs. Can he used with any rhono ne stouSer hue 

you should take advantage of the Combination Deal offered below. i COMBINATION I2" Co.AMalatSpeaker nolñinas aexerl,hed 

DEAL! rt a Sneclal Low Price, ShpR. Wt, 
nos. 'Tn1'K NO 1t1 -102 

Both Only 

$3995 

STOCK NO. 
KA-149 

FAMOUS V -M Tri -O -Matit RECORD CHANGER 

with SHURE TURN -OVER CRYSTAL CARTRIDGE 

$2695 
BRAND NEW -FULLY AUTOMATIC 
3- SPEED -33'.1, 45. 78 R.P.M. 
PLAYS ALL 7. 10. 12" RECORDS 

(Ilse, Otters toi Mr test tear of the most popular engineers pn the market today -at a brand 
super lows price. Here l s you chance to Re that V' -51 changer youve been tine t the new 
Viuve lean waiting for. Makes ideal hang r for alcove amplifier, speaker and 

wanting 
100r r 

,smoa tic. Motor shut. off after last record is l' aye,l. Handle', twelve In" o ten 12" 1331,8 n 
we roe 7" ,' 31, or 45'S,. Same speed cords may be Intermixed. Reg. Price $41.511. 

\r Ctrs AC.41F" y 1 Sealed " kart ñ". alElo. nd1. 212 lbelow 
plate. Full instructions. 103/125 V., 

3 -SPEED RECORD PLAYER 
STOCK NO. RA -56 

$1997 
PLAYS ALL 
RECORDS 

This is the lowest prier 
hash ye 

i 
ever 

fermi a 3 -S partl 
Portable I. horn. 

apb. Plays any 

Cbe 
rery n up to I^_" at :VII 4, o 178 RPM 

ontainsrfeat features found only in finest Ilacor,Í 
Placers Includes Portable 'hr a e. l- Spesi Alliance Motor. lightweight tone 

ImiltInwith mplifier 
life 

d 
I 
)Alnie,, 11fÌ\11 'eatker. 

Operates on 1 15 Volta AC. Shpg. wt. 
Speaker. 

lbs. 

3 -SPEED AUTOMATIC 
PORTABLE 

RECORD PLAYER 
Complete With Latest Model VM 
Changer. Amplrher, Speaker and 
Portable Carrying Case. 

STOCK No. $4595 
RA -145 
Regular $84.50. Changer pUUY, twelve 

7 dins (331/2 or 45 RPM): twelve 10' 
or ten 12' discs (331/2 or 78 RPM). 100': automatic in oper- 

Iron. Just stack on the records. Motor shuts oftener last d 1st. 
Turnover cartridge tor playing lI speeds. Two osmium 
'Wed Iona lite needles. Alnico 5 PM heavy duty speaker. 
Volume and tone controls. Simulated Alllaator case V r 151 
R' 115V SUry AC factory cealediartons Shoy ..I 21 Ills 

SAVE $5.00 ON 
DELUXE TUBE 
ANDTOOLCASES 
Free! Ryfel Glo 
Aid Free with 
Each Tool Case 

Made to sell at SI5.03 
but 0181, took big 
manufacturers enure out. 

Stock No. It -348 put 
and 1 Juh 

get yours 
at 

Roth Tuae and Tool ea kyle! Glo -Aid Tool 

Ole-Aid .. $1095 °L p'. are expertly de 
and are in original nlfoe. 

lor)N carton. Size: IBIV' long 14" high x 
8.. utile. 

an Internal ai nor. Handy forectmi^ng one 
ferent tubas and Meir un the gib. Has 

carrying 

ailing which Omens wide ' can see 
entire intents. Heavy nickel plated hardware 

? 
all 

r 
wdh 

1e t tor Attractively finished in neutral scu ff re 
1 t SpS t 10 lbs. 
WHILE THEY LAST-FREE-A SfTEL110LOAIDO 

Tests high 

aida tool " make soldering Jobs Jobs easy 
handy nettles 

COMPLETE TV 
' ANTENNA 

Stock No. 

$1 t AU -24 Com- 
plete 
pSet 

515,lel 
complete 

a famous 
stacked 

tarer whose n and brand 
In on every factory f tory sealsealed 

l.,n,k hat y : 2 Six -element cont. 
calcarton. ) ays. 1 pair Q' ni.barn. 2 Five -Met mast sec- 
tions. 1til ft. 300 ohm twin line. 5 standoff 

sultors, I mounting base. 1 g ring. I elan", 
hardware. F1, 01lnts are highest 

guy 
nlumionm. 

It,.::. l,.t prior 1 Sr1I., ,. Shi'::. wt. 15 plis. 

275 -G EAST MARKET ST-, AKRON 8, OHIO 
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())1CCA(Cilt. 
1500 SERIES 

Tape Recorders 
A model for every requirement 

I\The 1500 Series of Concertone tape 
recorders with their interchangeable 
single and dual track heads, 
covers the recording field from the 
highest fidelity requirement to 

the maximum of tape economy. 
These are the only magnetic tape 
recorders under $1000 combining 
distortion -free, full frequency 
response with all the tape handling 
facilities of professional equipment. 
Designed for custom, console or 
portable installation. 50-15,000 c.p.s. 
frequency response with negligible 
distortion. Straight line tape' ,\ 
threading. Plays 5 ", 7" á NAB 
10íf," reels. 

MODEL 1501 
For 7'% and 15 i.p.s. operation. 
The basic murder. $345.00 

MODEL 1503 

For 3% and 7'% i.p.s. 
The basic recorder....$345.00 
MODEL 1502 

For 7'f and 15 i.p.s. operation with 
two -speed hysteresis synchronous 
direct drive motor for extreme 
timing accuracy. 
The basic recorder.... $445.00 

..` 

Write for'Bulletin 201 

1502 
Recorder 

in 504 Case 

['JUST LIKE 

Manufactured by Berlant Associates 
4917 W. Jefferson Blvd. Los Angeles 16, Calif 
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TV RECEIVER for DX 

Description of a television receiver which includes 

a built -in booster for improved fringe performance. 

FOR good TV reception in extreme 
I fringe areas, a receiver must have 
good sensitivity and sync stability. For 
television DX -ing, the sensitivity and 
sync stability should be exceptional. 
A novel method of providing increased 
sensitivity in a television receiver de- 
signed specifically for DX reception is 
to incorporate a tunable built -in 
booster in the receiver. This expedient 
is used by the Mattison Television and 
Radio Corporation in their "Silver 
Rocket" 630 television chassis. The 
broadband booster built into this set 
is designed to increase the signal 
strength on Channels 2 to 13 by a 
ratio up to 10:1 without increasing 
noise. 

Built into the well of the 630 
chassis, the booster has a three -posi- 
tion control on the front of the re- 
ceiver. The booster, whose circuit is 
shown in Fig. 1, is automatically 
turned on and off with the receiver, 
but can be shut off separately if de- 
sired (for local reception, for exam- 
ple). It is connected to the antenna 
terminals of the receiver by a short 
length of Federal Kill shielded 300 - 
ohm cable, which eliminates the pos- 
sibility of regeneration, which may be 
caused by long leads, and minimizes 
signal attenuation. The booster is 
aligned at the same time with the r.f. 
stages of the receiver, providing maxi- 
mum bandwidth. 

Two 6J6 duo -triode tubes are used 
in a neutralized push -pull circuit in 
the booster. Triodes inject less tube 
noise into the circuit than pentodes; 

however, they do not furnish as much 
gain. The use of push -pull circuits, 
therefore, brings the gain up without 
appreciably increasing the noise. One 
6J6 tube is used as an r.f. amplifier 
covering Channels 2 to 6, and the 
second 6J6 covers Channels 7 to 13. 
The booster control knob selects the 
circuit to be used. Two pigtail -type 
neutralizing condensers (1.2 µµfd.) are 
used with each tube for negative feed- 
back to improve the amplifier response 
and to eliminate regeneration. Both 
300 -ohm balanced and 75 -ohm unbal- 
anced antenna inputs are provided. 

The booster is self -powered, using a 
selenium rectifier and isolation trans- 
former. A thermal "on -off" switch 
automatically applies power to the 
booster after the power is applied to 
the receiver, reducing the likelihood 
of transients affecting the selenium 
rectifier. 

Another feature of this receiver, and 
one designed to improve the sync sta- 
bility, is a two -tube sync clipper cir- 
cuit. One tube functions as a high - 
frequency clipper, having a short time - 
constant parallel RC network in its 
cathode circuit which effectively serves 
as a low- impedance path to ground 
for noise pulses; the other tube is a 
low- frequency clipper which passes a 
noise -free vertical sync pulse to the 
sync amplifier, increasing stability. 

Thus, increased sensitivity and im- 
proved sync stability are provided in a 
TV receiver which can pull the signal 
in from distant stations as well as 
from the local ones. 

Fig. 1. Schematic diagram of the tunable booster built into the Mattison TV set. 

GUNNELS 2-6 
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T 493 
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M! 

C ANNELS r-I 
N1011 WO 

TV PORC 

8T VAC 

= 
OOYFp 110011780.0 
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ddress: 
. Hollywood, Calif. 

rehouse: 
. Hollywood, Calif. 

A New V.F.O. 
(Continued jrona page 109) 

A fixed condenser of this value 
works very well, but the variable type 
is preferable inasmuch as it can be 
used as a handset condenser to shift 
the frequency of the oscillator in 
either direction by a slight turn of 
the adjusting screw. 

The under- chassis (Fig. 5) view 
shows a three- section variable con- 
denser, but actually, only one section 
was used. This particular condenser 
was used because it was already 
mounted with a good vernier dial. 

At the time the photos were taken, 
the numerals on the panel scale had 
been erased prior to calibration. Cali- 
brating the dial is not difficult if you 
can proceed by "beating" the v.f.o. 
and a frequency meter (using a re- 
ceiver to detect zero beat). and filling 
in check points on the v.f.o. dial. 

Using the coils and condensers spec- 
ified in the text, the v.f.o. will tune 
from approximately 1700 to 2300 kilo- 
cycles when C5 and C., have been 
properly adjusted. This can be checked 
against the 160 -meter band on your 
receiver for verification. At this point 
a grid dip meter or an ordinary ab- 
sorption -type wavemeter can be used 
to determine whether you are listen- 
ing to the fundamental or a harmonic. 
(A harmonic will give no indication on 
the wavemeter.) 

Since the oscillator's frequency re- 
mains on the 160 -meter band at all 
times, it is easy to write in the fre- 
quencies on your dial for the rest of 
the bands. For example, set your dial 
on the spot that you have determined 
to be 1750 kc. and start multiplying 
by two, while writing each result un- 
der the same spot on the dial. Thus 
you would have a calibration of 1750, 
3500, 7000, 14,000, and 28.000 kc. for 
the same dial setting. This procedure 
may be continued until you have as 
many check points as you wish. 

A few pointers here may be of help 
to those who wish to build this or any 
similar equipment. A variable con- 
denser with brass plates (which may 
be plated) has far less change in ca- 
pacity (and less frequency drift) per 
degree of temperature change than 
does one constructed of close -spaced 
aluminum or alloys. One with double - 
bearing construction and with good 
wiper contacts should be used. Low - 
loss insulation is preferable for the 
condenser as well as for the tube and 
coil sockets and coil forms. 

Silver -mica fixed condensers have 
less capacity change with temperature 
change than ordinary types (and con- 
sequently less frequency change). 
Coils once completed and tested 
should be dipped in hot paraffin or 
coated with Duco cement. 

Fig. 5 shows two small variable con- 
densers mounted at the left of the 
main tuning condenser. These were 
part of the original equipment, and 
were wired in parallel. We shunted 
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STOCK AT LOWES 

RADAR -TRANS 
RECEIVERS - TUBES 

C.A.P. 
SPECIAL 

BC 625 VHF 
TRANSMITTER 

modular inn section. laws tillas 
cochai sir n dope. Used, good S9í95 rond it for 

UHF 
Transmitter 

4705 . 1¡ lia b l e 
Tr:l . out- 
put.- 'Iwo., rules 
as push -pull oscillators. 
Wide band video am- 
plifier. Less tala... with 
schematic. Excel- so ne lent condition... 

UHF 420 MC 
TR AIISCEIVER 

revels 
- Unit - ..t: -s of Si " 

MC. II 
' 

uap1.1., r. This 
il na is the famous Ars -13 

Itadnr set leis, ills.. dyna- 
tm,tor. Viil seine- $9.95 urane. Esc cnoti. 
Les- It E. .section, tubes and dynamotor $5.95 

INTERPHONE AMPLIFIER 
BC -709.8 

A 2- position single stage audio am- 

p110er. lises I tube and operates Boni 
.elf -contained batteries. with Inu'nc- 

Ali lion Manual and Schematic. $3.95 
_j NEW (less batteries) 

R -28 /ARC -5 RECEIVER 
inn-151; Mt% with ribes. Excel. conti $45.00 

MOTOROLA MODEL TR 20-I8 MOBILE 2- 
WAY RADIO. I. II 5150.00 

RADAR TEST EQUIPMENT 
TS -3. TS -12. 9'F I . TS -::3. TS -34. TS -35. 
TS -:;e,. T5 -45.\ I ",. 
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PRICES 

ITTERS 
- PARTS 

BEACON RECEIVER BC -1206 

&Ai ,... 
WM. I,.: I. 

hltplR L I 

and 4000 1 

internally. . 
: 

1 
: -- RF' Bain Cullltar. t'ae. .!!Ie 

,iaVlanr Itatary. Current- $9.95 

R.F. Modulator 
(' Plea. Tumble 205 31('. 
Test Set. With 110 V.00 
ens. power impely, 3 -dace 

udn amplifier. Ter 
sis chas afo spee inu.nta. 

tiut, Wr Willi seine- 59.95 matte. Tike new. 

G No(IctlsFy SftecCals ! 
ID6 /APN4 

Made In °new.. in conjunction with 
Radin Receiver It -n( I /:\l'N -4 Unit in- 
clude. It tubes. mir 

s 

cota tube, 
rl sIal controlled .caillot tue aeillabrt, 

cocep Circuits. marker Valses. F:\ar I lent 
nd. $42.50 

Akn mailable: IDOA, 1136 8. write for 
mint at ions. 

BC -604 30 W. FM TRANSMITTER. For 20-Y7 

MC. laud. Id1':U for In. II meters. l'mlttl.te Bich 
Wars. ttoperanaa colt)i01lad t-'st al m n and 
tecldtical manual with all instruction- for B(' -r03 
and Ill' -ru Less t. ss dynatn «tor and $ 1 2.95 Instals. Excel. cond. 

OA14 2 V. VIBRATOR. New. Each 
LI for 

AIT -77 for It(-419. New 

UNIE' MOBILE DIRECTIONAL ANTENNA 
N.9 

39c 
$3.50 

.95 

.95 

COMMAND EQUIPMENT (SCR -274N) 
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BC -51 
BC4S0 

MC -215 
BC -496 
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11C -57 
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11114M 
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III 'NSMlTTF:lt. 4 -5.:1 Alt'. 
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New 

3.95 
1.50 

2.95 
2.95 
2.95 

14.95 

BC 458 Tn \NSMITTER. 5.:1.7 ate'. 
With tules 

BC -459 -I;`::\NSSlt'l'Tl:lt. 7 -9 MC. 

MC -211 mW ANGI.E COUPLING UNIT. 
FT -234 MOUNTING RACK for single 

transmuter 
FT -226 No.. N"l'INI: RAIT( for 2 ta - 

nd Nn,lr.. . 

FT 221 MOUNTING PLATE for FT -220 
FT -220 \II II'NTINO RACK for In re. 
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50.95 
3.50 
3.95 
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115-18 HEADSET. New 2 45 
115 -23 NEAT >SET. Iligh imp. New .95 
HS30 HEADSET. Featherweight type 

NF\\' 52.9 USED 
HS33 HEADSET. Ia,w imp. New 
HS -3e HEADSET. USED excel. cond 

NEW 
T -32 DESK STAND MIKE. New 
T -48 DESK STAND MIKE. New 
LIP MIKE. N:Iey type. New 
MP.22 MOBILE ANTENNA. MOUNTING RACK 

Comp. pith hardware. roc Pair 54.95. .. Fa. 2.95 
TÚ17 TUNING UNIT. 12:1 SIC.. For RC -223 

Xn,t,. 
TU -25 TUNING UNIT. 1:1.3 -5.2 MC.1 For BC -223 

Xmtr. Led 2.95 
1.70 'S" TUNING METER. NEW 2.50 
WOSULATOIt. See p. 43 Dec. ':1 RAIDO NEWS 5.95 
BC -1023 75 MC. MARKER BEACON RECEIVER. 

Complete with to. 
- 

NI.\\ 10.95 

Low imp. 
1.49 
6.95 
1.49 
3.50 
5.95 
.95 

.95 

2.95 
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Save $2.001 Order 2 for only $17.00 

.r... 
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natter, NEW 317.95 

CO.307 EXTENSION CORD. For 115- 23.33. NEW .95 
RS.38 MIKE. Excellent cowl 3.95 
SCR -625 MINE DETECTOR. New 59.50 
BC 605 INTERPHONE AMPLIFIER. With dual 

Inpnl eeren,.. VFW' 5.95 
TELEPHONE REPEATER AMPLIFIERS: 

New. will, tubes 17.95 
1 . 1 .5.1. New 12.95 

FL-It RANGE FILTER 1.95 
PL -66 MIKE PLUG. New .79 
PL -55 HEADSET PLUG. New .59 
IN4A L R TUNING METER. Used 3.95 
FL -5 RANGE FILTER 1.25 
T5 -1O SOUND POWERED HAND SET -Use -d. CSC,. 

I 

14.50 
DYNAMOTOR 12 V Input. 500 VDC iA PE-55 
ours n runt. New 24.50 

FIELD TELEPHONE. EE.8. Complete BRAND 
NI- W Il'l'IAI ONLY 27. S0 

DC OVERLOAD RELAY. West. 0.2 -1.0 amps 6.50 
234 -258 MC RECEIVER 17.95 
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free 

catalogue. 
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,oar ALLIED 
FOR IMMEDIATE DELIVERY 

PENTRON 
HI -FI TAPE RECORDER 
High Quality! Low Cost! 

9T -3M Basic Recording Mechanism 
Enjoy the outstanding fidelity and flexi- 
bility of good tape recording -and at 
surprisingly low cost! This smooth 
operating basic mechanism and preamp- 
oscillator (below) are perfect for custom 
installation. Feed directly into amplifier 
or radio. Speeds: 3.75' and 7.5' per sec- 
ond. Fast forward and rewind (1200 ft. 
in 40 sec.). Maximum recording time of 
2 hours on both tracks at 3.75' speed. 
Push -pull bias erase circuit assures com- 
plete erasure. High- quality 4 -pole, 
shaded -pole motor. Shpg. wt., 13 lbs. 
96 RX 587. 9T -3M Basic Recording 
Mechanism. Net $59.75 

PRE -7 Preamp- 
Oscillator ; 
For use with above. 411-- 
Inputs for tuner, 
phono and mike. 
Response, t.3 db, 50- 11,500 cps at 7.5' 
speed. 5 tubes and "Magic Eye" level 
indicator. Includes jack for headphone 
monitoring. Shpg. wt., 10 lbs. 
96 RX 588. Net 539.75 

PMC Complete 
Basic Tape 
Recorder 
The 9T -3M mech- 
anism and PRE -7 
preamp- oscillator 
housed in a hand- 
some portable case. Size: 10 Y6 x 9iß x 
13'. With tubes, 5' reel of tape and 7' 
take -up reel. For 105 -125 v., 60 cycle 
AC. Shpg. wt., 29 lbs. 
96 RX 589. Net $114.50 

We stock all Pentron Recorders 
and accessories. Write for details. 

ORDER FROM 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 1 -LA -3 
100 N. Western Ave., Chicago 80, III. 

Ship Pentron Model 

$ enclosed 

Name 

Address.. 

LCity Zone State J 
186 

them across the main tuning con- 
denser and they serve as a handset. 
They are shown in the diagram as C2. 
Their value may be increased to 125 
µµtd. thereby eliminating the fixed 
condenser C, for easier initial calibra- 
tion. This will provide an easier 
means for preliminary spotting and 
spreading of the 160 -meter band to 
the desired tuning range. If necessity 
decrees, a small negative -coefficient 
condenser of approximately 10 to 25 
µµtd. may be also shunted across the 
main tuning condenser to minimize 
warmup drift. _30_ 

"Small- Package" Modulator 
(Continued from page 103) 

tapped secondary winding that pro- 
vides impedances of 3000, 5000, 6500, 
and 8000 ohms. The taps are selected 
by a rotary switch mounted on the 
rear of the chassis. The fifth position 
on the switch is used to short circuit 
the secondary when c.w. is being used. 
Power must not be applied to the 
modulator tubes when the modulation 
transformer secondary is shorted be- 
cause damage to the transformer may 
result. The transformer primary is 
rated at 25 watts of audio and the 
secondary is rated at 100 ma. d.c. 
However, the transformer has been 
operated with 150 ma. d.c. in the 
secondary for extended periods with- 
out damage. 

The 6AQ5 tubes are rated at a maxi- 
mum plate and screen voltage of 250 
volts, but a 300 -volt supply has been 
used for greater power output for the 
past year and the original tubes are 
still giving satisfactory service. If 
only 10 watts of audio are needed a 
250 -volt supply should be used so the 
tubes will operate within their ratings. 

Construction 

The modulator is built on a 9t_" x 
5" x 2" aluminum chassis. The micro- 
phone jack, gain control, and a dial 
light are mounted on the face of one 

end of the chassis. The dial light 
bracket is the type that allows the 
bulb to be replaced from the front 
of the chassis by unscrewing the 
jewel. (The bulb has a bayonet base 
which will not shake loose in the 
socket in mobile work as a screwbase 
bulb would.) The output- impedance 
tap switch is on the other end -face of 
the chassis. 

Mounted on the top of the chassis 
from front to rear are: the micro- 
phone transformer, 6C4 tube, inter - 
stage transformer, 6AQ5 tubes, and 
the modulation transformer. The pho- 
tographs clearly show the placement 
of parts so no trouble should be ex- 
perienced in laying out the unit. 

There should be at least one -half 
inch clearance between the 6AQ5 tube 
shields and the adjacent transformers 
to permit adequate ventilation. Stand- 
ard -size tubes may be substituted for 
the miniatures without changing the 
circuit if octal sockets are used. Re- 
place the 6AQ5 tubes with type 6V6 
and the 6C4 with type 6J5. 

While the design might seem adapt- 
able to an even smaller space than 
that used, ease of construction and 
maintenance are more important con- 
siderations than small size for the 
sake of small size. 

Operation 
To put the modulator in operation 

it is only necessary to connect the 
power supply, microphone, and load 
and to set the impedance tap switch 
to the proper position. The unit should 
never be operated without a load on 
the secondary of the modulation trans- 
former or the transformer will be 
damaged. The output impedance to be 
used is determined by dividing the r.f. 
amplifier plate voltage (in volts) by 
the plate current in amperes, e.g., 

300 v. /0.1 amp. = 3000 ohms 
This is, of course, the standard calcu- 
lation for all plate modulators. 

If you want a compact, inexpensive, 
easily -built modulator for your 30- 
watt rig, "small package" modulator 
was designed for you. -30 

Under- chassis view. Parts placement is straightforward. almost following the cir- 
cuit diagram layout. Octal tubes may be substituted for the miniature types used. 
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Within the Industry 
(Continued from, page 36) 

police and fire departments, later 
joining CBS in Chicago in 1940 where 
he helped install the network's low - 
band FM station. 

Mr. Timbe:lake is a senior member 
of the IRE. He is a well -known ama- 
teur, with the call of W9RZP for over 
20 years. 

* * 

TRANSVISION, INC. has set up a special 
transformer and coil manufacturing 
division to handle the design, engineer- 
ing, and manufacture of specialized 
coils in small quantities ... ANDREW 
CORPORATION of Chicago has set up a 

Canadian affiliate, ANDREW ANTENNA 
CORPORATION. LTD.. which will have 
headquarters in Whitby, Ontario. 
John W. McLeod has been named man- 
ager of the new organization . . . 

HUFFORD MACHINE WORKS INC. of El 
Segundo, California has announced the 
formation of a new electronic division. 
Located in a new 10,000 square foot 
plant at 2201 Carmelina Avenue, Los 
Angeles, California, the division will 
specialize in the development and pro- 
duction of d.c. regulated and unreg- 
ulated rectifier -type power supplies, 
magnetic amplifier controls, magnetic 
servo amplifiers, and transformers 

The purchase of THE SEALTRON 
COMPANY by William C. Sage was an- 
nounced recently. He has acquired 
the name and a substantial portion of 
the assets of the company which is 
located at 9701 Reading Road. Cincin- 
nati. Officers of the new SEALTRON 
CORPORATION include Mr. Sage as 
president, H. G. McKnight, vice- presi- 
dent, and Lawrence M. Paul, secre- 
tary- treasurer. 

* e 

W. WARD WILLETT has been appointed 
advertising manager of LaPointe Elec- 

tronics Inc., manu- 
facturers of the 
"Vee -D -X" line of 
TV antennas and 
accessories. 

He was formerly 
sales promotion 
manager of the Plax 

ICorp. and was with 
Benton ce Bowles 

and the Platt- Forbes advertising agen- 
cies. 

Mr. Willett has resided in West 
Hartford, Conn. since 1946. He is a 
graduate of Williams College and 
served in World War II with the ski 
troops. 

* 

MAX BALCOM. Sylvania Electric Prod- 
ucts Inc., has been reappointed chair- 
man of the RETMA educational TV 
committee for the coming year. 

He will head the fifteen -man group 
which will continue its study of devel- 
opments in educational TV and en- 
courage projects in the field through 
the cooperation of individual manu- 
facturers. -z-- 
November, 195:1 

****,******************** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
* NEW SUPPLY ARRIVED! ELECTRIC MEGAPHONE SYSTEM 

LIMITED QUANTITY * 
* 
* * * 
* * * * * * * * * 

TRANSMITTER- RECEIVER 
Navy Model ABA -1 

(CG -43AAG ) 

Army Model SCR.515A, 
known os the BC -645 
450 MC -15 Tubes 

BRAND NEW -ORIGINAL CARTON 
Can he easily converted for phone or CW 2-way 

tU lion. ((uttering for the following hands( 
-120-150 1 MC ham hand, 450 -160 MC for lined or 

, ,tri e. 460 -170 MC for citizens. .170 -500 MC 
erect lion experimental. sire 101''_ . 731 a 

2--,4lta 15 lutes: 4 -71.7. 4 -711 7. '_- -7:,t, 
F-1 Fr,. 2 -955, -WE-316A dors ' 

ric. Inclnd.e Dynamotor, Control $34.95 Box, Mount. Tubes sD 

SCR -274N 
COMMAND 

and 
{I ARC -5 

EQUIPMENT 
Q; k 

E %BELIEST 
RECEIVERS USED USED NEW 

8C -453 -190 lo SSO KC 529.95 549.95 
BC -454 -3 to 6 MC 6.95 (as is) 24.95 
BC -455-6 to 9 MC 513.95 19.95 
1.510?.... 34.95 

TRANSMITTERS 
A- 958 - -2.1 to 3 MC 29.95 
BG 457 -4 to 5.3 MC ......... , , 14.95. 
BC-458-5.3 to 7 MC 9.95 14.95 29.95 
BC -459 -7 to 9.1 MC 24.95 
7-15 AIIC 5 -500 to 800 CC 29.95 
ADDITIONAL EQUIPMENT 
BC 456 Moduialor .. . 

BC -450 Control Bon (3 Receiver) 
BC -451 Control Bos (Transmitter) 
8C-417 Relay Unit (ANT) 
Plugs' 'L147, 148, 151. 152, 153, 

1.25 154. Ibn -EACH . 

Flermb Shafting with sea, to lit 
receivers 
3 Rene) -er Rath 1.79 
2 Transmitter Rack 1.69 
Single ' tansmdler Rack 
DM -33 Dynamotor lot Cmnnnerl Set 
Mounts for Above gr .. 

L49 
1.29 

1.95 
1.79 

2.29 
2.39 

2.95 
1.95 

7.29 
2.75 
2.39 
5.69 

2.69 
2.98 
3.97 
3.97 
3.95 

HEADSETS 
119 -23 hick BRAND 

NEW with , ..f4.65 
NS -33 low it BRAND NEW 

wit 'i ear 'hWs.uc,rd and P1.54 
plum: 5.05 

CD -30 TA Cords. n ft. NEW 91.49 

H -I' J high impedance. Includes two receiv- 
ing 3.95 

HS -16 high impedance -used .98 

SPEC -IAL! NS -33 HEADSET, used. .$1.89 

TO/APO-2 
RADAR TRANSMITTER 

80/115 V9 0 0-260-26 VDC. 
Designed primarily for air_ 
craft operation. 

NEW! $19.95 
AS65 /APQ -2 ANTENNA ASST. FOR APQ -2. 
COMPLETE -BRAND NEW 56.95 

Field 
Telephones 

sur- plus. 
reeco., 

mooned d 

telectrically ested. using 
2 
Cells 

flashlight 
pair 

oand 
ner- ting 

wires. 

inter- 
connecting 

New $20.95 
Like new 

1195 

SPECIAL! 
NOW! Fill 
Your Bat- 
tery Only 
Twice a 

Year 
Automatic 

Battery 
Filler 

Made by lead. 
Int Detroit Auto Mfr. 
Doubles bat- 
tery life over 

onlinary car prevents 
battery lirea4.dnwns. fits 
all care. Blatantly installed. 
ONLY 69c.. ...... 

SPECIAL! 
20 LUS ul 
ASSORTED 

RADIO PARTS 
A Terrifie 

btly at only 

$1.99 

PE 98 
12 VOLT 

DYNAMOTOR 
Exc , r.t Corn r rr r. 

$2295 

MULTI -TESTER 
FOUNDATION 

BIAS METER 
1.97A 

* MINIMUM ORDER S2.00 * Immediate Delivery - Se d 25% 
44 deposit on C.O.D. orders. All ship. 
4g monts F.O.B., N.Y.C. N.Y.C. 

residents add sales tax o your 
4,- remittance.) 

Complete. 
Brand New. 

Special! 55.55 

For Rural Areas, Hotels, Commercial 
Steamers, Ball Parks. Etc. 

,n equip- 

ntegaptione. tuns,. to Of Megaph,,ne 
Unit ,WI, tell combines a microphone and r pr.,lucer in 

cIngle a semblvi. Portable Amplifier Which electri- 
ally amplifies the nntput signal of the microphone 

of the megaphone n feels th,a ,plined section 
to the reproducer section. Charging Hark for re- 

charging the self-contained storage battery of the port- 
able amplifier. BRAND NEW -A TREMENDOUS VALUT! 
DEMONSTRATION GIVEN AT EITHER OF $149.50 PLATT'. STORES t7 i! 

TUBES TUBES 
IH22 . 

I 154 
69c 1148 . ..29c S41 29c * 

1I123 ..53.75 . ..09c 013 17e * 
. ..49c 221A . ..29e 1.1 toc 

. 09c 316* - ..29c 1n2n . 19e 
. 09e :IRBA . 59c 7' n.l . . . 19e * 
51.19 71A ..51.19 ' 69e 

39c 532A -51.19 F111B 490 
- 19c 722A . 99c `tK'I1 99c 
I ..n 39r µn1Á ... 19c 

2n .... 39e vT127':-.15e * 

BRAND NEW! 
JAN! BOXED! 

Special for This Month Only!! 
STANDARD BRAND TUBES 

For Moil Order C!. Owners Only 
6SN7 6V6 6J6 6SL7 12SL7 

ONLY 49c Each 

* * * * 
* * * * * * * * * * * * 

LIMITED QUANTITY 
SPECIAL! TU -10 TRANSMITTER TUNING UNIT for 
HI'.375 or BC-MI-Freq. Range 10.000 to 125.000 
Ke. 75,:r complete. excellent for spare parts. .82.95 

TUNING UNITS iTU -IS 311110 -451q KC: TU -25 
5250 Eel. Brand New In Original Carton $6.95 
Metal Case to Hold Above Tuning Units 51.00 

* 
* 

SENSATIONAL SALE! 

* 
* 

ARC- 8/R -28 2 MTR RCYR 

$19.95 
Here Is the 2 -meter superhet 
you 

elyoneeof 
looking 
the BST 

for! avaR 
ale today 

one of 
from 100 to 

156 Mcs. in four crystal chan- 
nels. , Easily converted to continuous tuning., Tube 
lineup Is s follow.: 717,1-B... 717A- Mixer. 2 -12SHT -tat and 2nd I.F. 

10.0 Mc. 
1251.7 -Det. AVC 5pueleh. 122 251.7 -1st audio- npucich 

.2.6-2ndr. audio. 125117 -H.F. Ilsc. 4th Harmonic 
am. 

717.\ Triti 12tH 11aro,..n1r Con. 717,1. - ,Golf. -12th 
Il:,r r.e r, 

BEACON RECEIVER (.. 
BC -1206 

Frequency Range-105 KI' tu 
420 Kt'. IF i-r135 -135 
KC. fr Sensitivity-3 O 
Al 

itput. Output Impedance- 
--' 

') n1 Ohms and 4000 Ohms to be selected Internally. 
Power Output-2(10 Mill lwatta Volume Control -leE 
Gain Control. Power Supply-L4-28 Volts Atem,lam 
Battery. Current -.75 Amperes E. / 

BaAND NEW -ONLY $12.95 

PRE -AMPLIFIER 
MODEL K -1 

The K -1 is used to 
amplify output 
level for micro- 

phones and phonographs. Operates on 
24 -28 VDC, can be converted to 110 AC. 
Comes complete with PL 55 plug and 2- 
foot 119 -B cord. 2 terminal blocks and in- 

BRAND NEW SPECIAL. t 
struction book. $3.95 
BC -221 Frequency Meter 
(t 

rt 
eal Value! QUANTITY IS LIMITED I -so first ctinie. first served. They 

ar ust like new with original call- 
brae tion charts. 

new. 
125.20.000 

KC with 
C 

rystal check points In all 
ronge unnplee with $139.50 cMf,Di'I.ATF:D tubes 

. $169.50 
Mii'II.ATF:D TYPE with AC 

tower Supply ...... . 109.50 
These Frequent. Meters ere factory treated. checked 
for frequency alignment and GUARANTEED. 

17 

PLATT ELECTRONICS CORP. 
DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y. 

PHONES: WO 4 -0827 and WO 4 -0828 

* 
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4 

Train EshopS 

for big p Y 
Great Ç á ois 

Learn on REAL EQUIPMENT! 
in Best Equipped School of its 

kind in U. S. 
Prepare for your future NOW 1 Come to the Great 
Shops of Coyne. Get practical training in oppor- 
tunity fields- TELEVISION- RADIO -ELEC- 
TRICITY- ELECTRONICS. Prepare for 
better job in Industry or better service rating 
if drafted. 

WE TRAIN YOU IN CHICAGO 
At Coyne you learn on real. full -size equipment. 
Trained instructors show you how, then you di, 
shop jobs yourself. No previous experience or ad- 
vanced education needed 

Approved for V 
Finance Plan- Enroll now, pay most of tuition 
later. If you need part -time work to help out with 
living expenses while at Coyne, we'll help you get 
it. Spar ial tuition plan for men of droll age. 

Hip coupon fur Rig Free Illuatratetl 
FREE BOON Book. Nosalesman. rill call. Act NOSS. 

C 1s 
mO.iE 

510 5. Paulina St.,Dept. lia 555 
Established 1899 

APPROVED for VETERANS 

I B. W. COOKE, Pres. 1 -- 
COYNE School 
510 S. Pauline St., Chicago 12, 111., Dopt. 83.855 
Scud FREE BOOT: and full details on: 

I TELEVISION -RADIO ELECTRICITY 
NAME 

ADDRESS 

CITY STATE 
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1954 Sylvania TV Sets 
(Continued from page 118) 

might produce severe radiation. It is 
also much easier to completely shield 
a crystal cartridge than a tube in 
trying to minimize this harmonic 
radiation. 

A crystal has less capacitive load- 
ing than a tube, therefore, the load- 
ing of the 4th video i.f. by the crystal 
video detector results in more gain in 
that stage. The 1 -518 chassis uses a 
1N105 crystal for the video detector. 
This is a 1N60 that can be clipped 
in to the circuit to make replacement 
easier. 

A positive polarity signal must be 
fed to the cathode of the picture tube, 
therefore, the output of the detector 
is negative. This permits noise limit- 
ing in the grid circuit of the 12BY7, 
since the bias can be adjusted so that 
any noise burst that is greater than 
the tip of the sync level would drive 
the tube to cut -off and thus be elimi- 
nated. 

Direct coupling is used between the 
crystal detector and the video ampli- 
fier and between the video amplifier 
and the picture tube for several im- 
portant reasons. An obvious one is the 
elimination of the d.c. restorer tube 
ordinarily required with RC- coupled 
video amplifiers, permitting grid -leak 
d.c. re- insertion to be used. Other 
features are the elimination of sig- 
nal phase drifting caused by conden- 
ser frequency discrimination, and the 
improved low frequency amplifica- 
tion. Of course, trouble from leaky 
or shorted coupling condensers is also 
avoided. 

The cathode return of the 12BY7 is 
through RIB, a 4.3 ohm resistor in the 
cathode circuit of the 6BQ6. This re- 
sistor maintains a bias of about one - 
half volt on the 12BY7 at maximum 
contrast and no signal. Thus, the cur- 
rent of the 12BY7 is limited somewhat 
when these conditions exist, prolong- 
ing the life of the tube. 

Some of the 4.5 mc. sound i.f. enters 
the video amplifier. To prevent this 
signal from reaching the cathode of 
the picture tube, a series resonant 
trap consisting of Cu. and Le, is 
located in the plate circuit of the 
video amplifier. 

A portion of the video amplifier 
plate voltage is also applied to the 
cathode of the CRT. helping to provide 
the bias for the tube. 

The 1 -518 sound strip has a full 
complement of 5 tubes giving a noise - 
free undistorted output. The physi- 
cal arrangement of the tubes is such 
that a minimum of trouble is en- 
countered in servicing these circuits. 

The sound take -off is at the detec- 
tor stage through a series resonant 
circuit tuned to 4.5 mc. Taking the 
sound off at this point instead of at 
the plate circuit of the video ampli- 
fier avoids the trouble of sound bars 
getting into the picture. The ampli- 
fication of the sound i.f. stage is 

MERIT PLATE TRANSFORMERS 
1100 VCT'150MA S 6.27 
1320,1100VCT/250MA,40V Vier Tap 8.53 

2160VC1/125MA;10001ICT /150MA 10.58 
1800,1600VCT/225MA .... 10.14 
2900,2350VCT/300MA 25.28 
4200,36000VCT /300MA 32.34 
5800,4770VCT/ 300MA (Sq. Cse) ... 47.04 

MERIT FILAMENT TRANSFORMERS 
2.SYCT! IOAMP IOW INS $ 3.82 
SVCT, 3AMP /2500V INS 2.65 
SVCT -30AMP, 2500V INS 7.05 
6.3VCT /TAMP /2500V INS 1.76 
6.3V /1.2AMP, SKY INS (TV REPL) 2.20 
6.3VCT; 3AMP;6.3VCT /3AMP /2500V INS . 4.20 
SVCT. 3AMP;6.3YCT /3AMP /2500V INS 4.20 
IOVCT 10AMP /3KV INS 6.17 
12.6VCT/ 2AMP /2500V INS 2,79 
2S.2VCT /1AMP /2500V INS 2.79 
12.6V /7AMP or 25.2V /3.SAMP 2500V INS 6.17 

MERIT FILTER CHOKES 
ISITY /$5MA /1500V INS . f 2.94 
10HY/110MA/1500Y INS . 2.94 
12HY /I50MA /I500V INS 3.53 
15HY /150MA /2KV INS .. 5.14 
5HY /200MÁ /1500V INS .. . . 4.11 
10HY /ISOMÁ 3.82 
10HY /200MÁ 3KV INS 4.70 
10HY /250MÁ 6.47 
OHY/300MA 6.76 

MERIT UNIVERSAL MODULATION 
PRI- 2000.20000, SOMA Per Side; SEC. 

2000 -20000 50:100MA 15 WATTS S 6.76 
PRI. 2000. 20000; I50MA Per Side; SEC 

2000 -20000. 150:300MA 60 WATTS 1.85 
PRI.2000.20000 /220MA Per Side; SEC - 

2000- 20000/220:440 125 WATTS 13.23 
SERIES -PARALLEL 

ALUMINUM CHASSIS 
S'frs9' / :EI' /r S .88 7s15.3 $1.10 
41170 1.53 7.17)3 1.91 
á)10a 1.0S 8.17a 2.03 
6114a3 1.65 10)120 1.65 
7u12 .91 10:140 2.10 
7x9.2 .90 10:17s3 228 

7111 1:2 1.00 II)17s3 229 
7a13á 1.20 12x17113 2.67 

A pr h et F O fl our warehouse New York 

LEEDS RADIO CO. 
75 Vesey St. Dept. A New York Citi 7 

(Advertisement) 

"See, I told you a 
JENSEN NEEDLE 

would guarantee results." 

RADIO & TELEVISION NEWS 
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great enough to drive the sound i.f. 
limiter to limiting action even at the 
weakest signals. 

The ratio detector transformer is 
enclosed in one shielding can instead 
of two for better noise immunity. A 
6V6 tube is used for the output stage 
giving 1.6 watts output. 

Anti- Noise, Sync, A.G.C. Circuits 

One triode of V,,, a 12AU7, has the 
grid and plate tied together so that 
the tube operates as a diode. This 
diode is connected in series with the 
sync pulse take off instead of in paral- 
lel, as a diode clamper would be, and 
therefore, it is called a "gate" circuit. 
If a noise burst comes riding in on the 
tip of a sync pulse, at pin 8 of V,,, 
and the plate voltage of the noise gate 
tube is adjusted close to the sync 
pulse level, then the noise burst will 
make the cathode more positive than 
the plate, causing the tube to cut off 
and preventing the noise from passing 
through the tube. 

The right half of V,,, a 12AX7, is 
used as a sync separator and is biased 
below cut -off so that only the positive - 
going vertical and horizontal sync 
pulses drive it into conduction. This 
cuts out all video material which re- 
mains below cut -off. 

The left half of V is also used as a 
sync separator as well as an a.g.c. 
rectifier. By adding its output to the 
output of the right triode, the horizon- 
tal lock -in range is greatly improved. 
The condense:- C.,., charges up to a 
d.c. level proportional to the ampli- 
tude of the sync pulses. This puts a 
fairly constant voltage drop across the 
cathode resistor, a.g.c. control Rp4. 

A portion of this voltage is fed to the 
grid of the a.g.c. amplifier (V,,, a 
6AU6) so that its amplification varies 
with the amplitude of the sync pulse. 

A negative -going sync pulse is fed 
to the grid of the right half of V,,, 
the sync clipper. The bias of this 
tube is such that the top of the sync 
pulse and any noise bursts riding on it 
are clipped off. The output of the 
sync clipper feeds the vertical sync 
pulses to the vertical integrator and 
the horizontal sync pulses to the hori- 
zontal discriminator. 

Two separa-e triodes are used for 
vertical scan. A 6C4 in a blocking 
oscillator circuit gives very stable 
operation for the vertical oscillator. 
The vertical output is a 6AH4 which 
is a high -gain tube operating well 
under its limits so that there is little 
chance for breakdown. 

Interlace improvement was accom- 
plished by the addition of condensers 
C : in the plate circuit of the 6C4, 
and C_,n in the plate circuit of the 
6AH4. These condensers were added 
to decrease the horizontal sync pulses 
that have gotten into the vertical 
sweep circuits. 

The a.g.c. system requires a voltage 
negative with respect to ground. It 
is obtained by pulsing a tube which 
is used as ar a.g.c. amplifier. The 
pulse used is a portion of the hori- 
zontal sweep pulse of the correct 
November, 1953 

All Tubes Individually Boxed! Same Day Service! 
Check this list for Fully 1 -Year Guaranteed Tubes. 

Tyte Price Type Price Type Price Type Price Type Price 
1A.:CT .30 6AB9 .44 666G .52 7N7 .46 24A .63 
14:'G7 .47 631F4 .90 6H6GT .41 7X7 .70 25AV5 .83 
1A712 .68 GAGS .48 6JSGT .37 12A8 .61 25BQ6GT .62 
1B:1 .65 6AH4 .57 616 .52 12ALS .37 25L6GT .39 
IB:'GT .30 6A15 .65 617G .43 12ßT6 .37 26 .45 
IC!:GT .43 6AK5 .33 6K5 .47 12AT7 .56 27 .39 
IE: .29 6AL5 .38 6K6GT .37 12AÚ6 .38 32L7 .89 
1G4GT .24 6AQ5 .39 6K7 .44 12AU7 .43 35 .58 
1Gii .30 6AQ6 .37 6L6 .64 12AV6 .39 3585 .40 
1H.16 .30 GARS .37 6Q7 .45 12AV7 .59 35C5 .39 
1HSGT .40 6455 .50 654 .38 12AX4 .48 35L66T .41 
116 .24 6AT6 .37 658 .53 124X7 .48 35W4 .37 
1LC. .46 6A1.14 .68 6SA7GT .43 12AY7 .95 35Z4 .39 
1H!: .46 6AU6 .38 65D7GT .41 12BA6 .38 3525GT .39 
IP!i .57 6ÁV5 .83 6SFSCT .46 12BA7 .60 36 .60 
103 .58 6AV6 .37 6SC7GT .41 12806 .45 41 .42 
185 .45 6AX4 .53 6SH7 .73 128E6 .39 42 .42 
153 39 6AX6G .24 65J7GT .41 128E6 .39 43 .55 
1Tr. .45 684G .64 6SK7GT .41 12BH7 .63 4S .55 
IT! .53 61346 .39 6SL7GT .48 128Y7 .65 45Z3 .44 
IU4 .45 6BA7 .57 6SN7CT .52 12BZ7 .65 45Z5 49 
IÚ5 39 6BC5 .49 651376T .37 12C8 .34 5065 .39 
1V .60 6B135GT .59 6SR7GT .45 1215CT .42 SOCS .39 
IX2A .63 6806 .45 6557 .42 I2J7GT .34 SOL6GT .51 
2A:'. .30 68E6 .39 674 1.0S 1258 .70 50Y7 .50 
231m6 .24 6BF5 .41 6T8 .56 12SA7GT .55 53 .24 
2W .38 613F6 .37 6U4 .60 125F5 .50 56 .24 
2X:! 59 6BC6G 1.25 6US .44 12SG7GT .52 57 .58 
311c .45 68H6 .46 6U6 .63 1251(7GT .53 58 .60 
3E! .46 6B11 .39 6U8 .61 12SL7CT .47 70L7GT 1.03 
30t- 48 6BQ6GT .69 6V6GT .39 125N7GT .52 71A .60 
3Q!GT 49 68074 .95 6W4GT .44 12507 .46 76 .44 
354 .46 6627 .95 6W6GT .44 12SR7 .49 77 .57 
3Vt. .47 6C4 .37 6X4 .37 I2V6GT .46 78 .47 
5Út6 .50 6C5GT .39 6X5GT .37 1417 .30 80 .35 
SW.1 .50 6C6 .58 6X8 .75 1447 .44 83V .68 
5Y:G .32 6CB6 .44 6Y6G .48 14W7 .30 85 .59 
5Y:GT .32 6CD6G 1.11 744 .47 14H7 .44 117L7 .99 
5Y,G .35 606 .45 7AF7 .53 198660 .95 117Z3 .37 
523 .46 6ES .48 784 .44 19C8 .70 807 1.19 
6A7 .59 6F5GT .39 I 7C6 .40 1978 .79 1274 .30 
64E .62 6F6 .37 7E6 .30 19V8 .89 2050 1.85 u OW! RAD -TEL PARTS AT BiG SAVINGS! 

Here's your big opportunity to save as never 
before on parts you need now. Look at the savings. 

NATIONAL TURRET 
TV BOOSTER 

Bund New Facto, r Booed 

Model TVB -20 

$995 

ARMY -NAVY HEADSETS 
Individually Booed. Very 
sensitive Meets both Army 
and Navy specifications 

List $16.00 

$2.95 each per set 

12 ' Magnavox 5" UTAH 4 X 6 INCH QUAM 
P.M. SPEAKER AUTO SPEAKER P.M. SPEAKER 

Hear y Mopne, 
Lut SI 1 SO 

3 -4 Ohm V C -4 Ohm Foeld 

List $5.05 

lowest Price Oval Speak.. 
Alnico Field 

List P,,tc 54 75 

$595 79c $195 

Standard RIMA Coded or ASSORTMENT OF 
RAD -TEL RESISTORS volve Pruned, Un.nsuloted, ,4 

Won, 1 Wort, 2 Won and SUPLR BUY! 200 TO PKG. some 10 Wan 
200 for '139 

70' YOKE (Mfg. by Todd) 

List 37.50 5195 I RCA TYPE FLYBACK 
TRANSFORMER 

Type 21511 95c 

FILTER CONDENSERS DRY 
KITS" 150 V. ELECTROLYTIC 

110 to a pkg., min,maml CAPACITOR 

10 MFD 503 WV 
20.20 $2.95 600 Peak 

40 -40 $3.25 Box of ten (10) 

50.30 $3.25 $2.95 

HI- VOLTAGE 
CERAMIC 

CONDENSERS 
500 mmtd 

10 KV 39COO. 
500 mmtd 

15 KV 49eea. 
500 mmtd 

20 KV 49Cw. 

VERTICAL 
OUTPUT 

TRANSFORMER 

10 -1 Ratio RCA 
Type 

List $4.50 

95c 
100 INSULATED 

RESISTORS 
50 Y, & %J Wan, 25 

1 Won, 25 2 Woo 

TERMS, A 25% deposit must accompany all orders- balance C.O.D. All 

Bo. of 100 shipments F.O.B. Irvington warehouse. Orders under S10 -SI.00 Handling 
Charge Subject to prior sale. 

$265 

SO ASSORTED Bo. at so 
MICAS $195 

Regular 1. Silver Type 

ANODE CAP 
List 5.75 19c 

ch 

AD-TEL Trr 
"Integrity Is Our Chief Asset" 

Phone: Essex 5 -2947 115 Colt Street 
Dept. RN -I1 Irvington 11, N.J. 
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Prentice -Hall 
ELECTRONICS & 

UHF LIBRARY 
Edited by W. L. EVERITT 

5 VOLUMES 1662 ILLUSTRATIONS 

Pay Easy Installments If You Keep Set 
Turn to this new, up-to-date Library with 
complete confidence, for dependable facts on 
any phase of modern electronic theory and 
practice. These volumes, by outstanding 
authorities, give you thorough guidance - 
clearly written, logically arranged, profusely 
iGtt.<uated. 

Electronic Fundamentals and Applications 
By Prof. John D. Ryder. Univ. of Illinois 

Complete, logical, easy -to- follow treatment of la) 
physical principles underlying electron tubes. tb) 
characteristics of vacuum tubes, (cl all basic tube 

Tubcircuits. Include Electron Ballistics. Cathode -Ray s: 
Tubes. Emission of Electrons. Space Charge in Vac- 
uum Tubes. lucide Rectifiera. Triodes. Multi -Element 
Tubes. Small -Signal Amplifier Circuits. Audio -Fre- 
quency Amplifiers. Radio -Frequency Amplifiers. Os- 
cillator Circuits. Modulation Systems. Wave -Shaping 
Circuits. Gaseous Conduction. Gas Iliade., Gas Con- trol Tubes and Circuits. Photoelectric Cella. Solid - 
State Electronics. 

Electromagnetic Waves and Radiating Systems 
By Prof. Edward C. Jordan. Univ. of Illinois 

Co entire field of electromagnetic engineering. 
Includes propagation n well n radiation and trans- 
mission. Full treatment of UHF transmission lines. 

guides. antennas, slot antennas, radiation and diffraction, ground -wave and sky -wave propagation. 

Ultra High Frequency Engineering 
By Thomas L. Martin, Univ. of New Mexico 

Theory and technique of ALI, the new fields of elec- 
tronic engineering: Radar. Telemetering. Electronic 
computing, Facsimile, Television, Blind landing tens, Pulse -time modulation, Ionosphere mesure- 
ments . . . und the others. 

Networks, Lines and Fields 
By Prof. John D. Ryder, Univ. of Illinois 

Network transformations 
s 

and theorems. Res 
Impedance transformation and coupled circuits. 

Resonance. 

General transmission line. If igh- frequency line. 
F.gtuttinna of the electromagnetic field. Radiation. 
Transmission Milt reflection of plane waves at boun- 
daries. Guided waives between parallel planes. Wave 
guides. 

Elements of Television Systems 
By George E. Anner, New York University 

Complete basic theory. plus current practice -. covering: 
Closed TV Systems. Commercial Telecasting Systems. 
Color TV Systems. Gives clear exponition of all phases of picture transmission, including the new technique of dot interlace. 

SEND NO MONEY - EXAMINE FREE 
Just nail cam^ n below' to get complete 5- Volume 
Set on 10 1)111, FREE TRIAL. If not et 
i factory, return in ten days and o nothing. Or keep 
the set and papy only $5.:15 down and sR a month for 
five months until full price of 645.:15 is paid. Decide for 

r 

self -without risk obligation-just mail 
coupo n to examine Library ten days free. 

PRENTICE -HALL, Inc.. Dept. M -RN -1153 
70 Fifth Avenue, New York 11, N. Y. 
Send me the Prentice -Nall ELECTRONICS UHF 
I. IRitARV' volumes. fur ten days' free examination. II fully satisfied r ten clays t will semi 
Plus few tents pa-tase and then SR a month for Ove nuns nil full price or *45.:35 Is pa., Or I will return the Library in ten days and awe nonJng. 

Name 

Address 

(At). and State 

polarity obtained from a separate 
winding between lugs 1 and 2 on the 
horizontal output transformer. As 
seen in Fig. 2 this winding is con- 
nected in the plate circuit of the a.g.c. 
amplifier at points "X" and rrY ". 

When the 6BQ6 goes into cut -off, 
developing the high voltage pulse, this 
pulse induces a current in this a.g.c. 
winding in the "X" to "Y" direction. 
This makes the plate of V. the a.g.c. 
amplifier, positive with respect to its 
cathode, so that tube conducts. 

To understand how a negative volt- 
age is developed, first trace the path 
that the tube current must follow 
when it conducts. Current flows from 
cathode to plate of the a.g.c. ampli- 
fier, then through the flyback wind- 
ing "X" to "Y ", on thru R. and R. 
to ground. Of course, the current 
completes its path from ground back 
to the cathode through the cathode 
resistor R111. Now remember when 
current flows through a resistor, the 
IR drop across it will result in a 
polarity that is negative on the side 
that the current enters. Also, the 
induced pulse in the winding is the 
force that is causing the current to 
flow, so no "B+" is needed to make 
the a.g.c. amplifier conduct. Since 
current is going in the direction of 
"Y" to ground through R. and Rot, 
the IR drops across them will be 
negative with respect to ground. This 
is the negative voltage that we want 
for a.g.c. to control the amplification 
of the first three video i.f. stages. 
The large condenser C. charges on 
the initial surges of current through 
Vt, and then filters out the 15,750 

cycle variations keeping the IR drop 
across Rat and R. uniform. The 
negative voltage developed across 
R. is fed into the grid circuits 
through 1000 ohm isolation resistors, 
R R.,., and Rr:. 

How much a.g.c. voltage is de- 
veloped is determined by how heavily 
the a.g.c. amplifier conducts. When 
a strong signal is tuned in, a large 
amplitude of sync signal is fed to the 
grid, pin 2, of the a.g.c. rectifier, the 
left half of V1,. This large positive 
sync signal causes heavy conduction 
of the a.g.c. rectifier and develops a 
large IR drop across the a.g.c. control, 
Ro,, in its cathode circuit. This gives 
a positive voltage on the grid of the 
a.g.c. amplifier making it conduct 
heavily. A large negative a.g.c. volt- 
age is developed, then, and fed to the 
grids of the first three video i.f. stages, 
reducing their gain. On weak signals, 
the smaller amplitude of sync signal 
means less conduction in the rectifier 
which, in turn, produces a smaller 
bias on the grid of the a.g.c. amplifier 
and less a.g.c. voltage is developed. 
Thus, the video i.f. stages are allowed 
to give more amplification to the 
weak signal. 

It is important in fringe areas that 
the r.f. amplifier of the tuner give 
maximum gain to a weak signal. 
Therefore, it is not desirable to feed 
a negative a.g.c. voltage of any am- 
plitude to the r.f. stage when receiv- 
ing weak signals. To effect this, a 
voltage divider made up of resistors 
R. and R. is connected between 
the a.g.c. bus and the 120 v. supply. 
The polarity of the voltage at the 

Top view of the Sylvania 1 -518 series TV chassis showing tubes and parts. 
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intersection will depend on how much 
a.g.c. voltage is developed. With a 
very weak signal, the a.g.c. voltage 
will be close to zero and the voltage 
at the center of the voltage divider 
will be positive. So as not to have a 
positive voltage fed to the grid of 
the r.f. amplifier through R. :., one of 
the unused diodes of V,,, the 6AV6, 
has its plate connected to this point. 
If this point tries to go positive when 
the a.g.c. voltage is low, the diode 
will conduct keeping it at ground 
potential. As the incoming signal gets 
stronger, the a.g.c. voltage gets more 
negative until a point is reached 
where the voltage between R. and 
R. becomes negative. This occurs 
when there is about -10 volts on the 
a.g.c. bus. Then the diode of the 
6AV6 no longer conducts, sine its 
plate no longer looks positive with 
respect to its grounded cathode. Now 
a negative voltage is fed to the grid 
of the r.f. amplifier through R,la, re- 
ducing its gain and preventing over- 
loading of the video i.f. or video am- 
plifier stages by the strong signal. 

High -Voltage Circuit 
A new 6V3A damper tube with some 

outstanding features is used in this 
circuit. The cathode is connected to 
the top cap of the tube; since a high - 
voltage pulse is on the damper 
cathode in this circuit, it puts this hot 
point inside the high -voltage cage in- 
stead of underneath the chassis Thus. 
no high voltage or high -voltage pulse 
exists on the underside of the chassis, 
preventing probability of shock to 
technicians troubleshooting the set. 
This cathode cap also permits the 
complete high- voltage assembly to be 
easily removed for replacement or 
service. The 6V3A has a peak inverse 
rating (plate -to- cathode breakdown) 
of 6000 v. compared with 3500 v. for 
the 6W4. The 6V3A cathode -to- heater 
breakdown voltage is 6750 v., whereas 
it is only 2100 v. for the 6W4. Look- 
ing inside the tube, one can see that 
the spacing between the heater and 
cathode is exceptionally large. 

A new autotransformer type of fly- 
back system is used to develop the 
high voltage. A much higher pulse is 
developed, giving 17 kv. at the cathode 
of the 1B3 high- voltage rectifier. This 
more efficient system eliminates the 
need of a voltage doubler circuit 
which would have another 1B3 and 
two high -voltage- condensers. 

I -520 Chassis 

The standard 1 -520 chassis is also 
used by Sylv-z2zia for 1954 TV sets. 
This chassis uses a detent -type tuner 
with a 6BC5 pentode r.f. amplifier and 
a 6X8 oscillator -mixer tube. 

A filtered negative d.c. voltage, ob- 
tained from the 1N105 crystal video de- 
tector circuit, varies with the strength 
of the incoming signal and is `ed to 
the r.f. and i.f. stages for a.g.c. 

The 1 -520 chassis also contains a 
special sync balancing trimmer for cor- 
recting the horizontal sync pulse shape 
and a noise irverter circuit. -30 

November, 1953 

FAMOUS B -29 

BOMB SIGHT 
ASSEMELED BY SPERRY 

GYROSCOPE CO. 

d 
Conk . llo u ,--the body d two at- 
t+o hahle'Itwrl scope's' _ nd COs inches high. ller- 
nate parts of a intricate optical system made by 
Eahto an -Kodak Co. Main body is :15.x25s1.1 inches. 
('onta n nt least 8 27 VIlU motors, electric heater 
anti t .mp. ontrol, 

u 
pre extant. dozens of 

hes : nd c ,ntrols. hund e 
' -1 

ds of lime c . :md 
drivin: i l- :ill' types. Shipping Wl. '.'.- I 
Cost to U. S. Govt. 521,000. 529500 Your Cost BRAND NEW.... 

E xperlmenters 
Physicists 
Schools 
Research Men 
Mechanics 
Opticians 
Laboratories 
Tech Institutes 
En Inters 
Repairmen 
Manufacturers 
Electricians 

Terrific Transmitter -Receiver Buy! 
FAMOUS BC -645 450 Mc. -I5 Tubes 

RANO NEW 

BRAND NEW. riginal car- 
ton! Easy toc ert for phone 
o . CW 2 -war ucation, covering these bands:420 -450 
Me Ham Band. 450 -480 Me 
fixed or Mobile. 460 -470 
:ens Band. 470 -500 Mc TV ex- 

., ental. Contains 15 tubes: 
4.7F7, 4.7117. 2-7E8. 2 -6F(1. 
2 -955. tWE -316A. Sise 1041 
x13t.2a43- . Wt. 25 lbs. 

CONVERSION DIAGRAM 
INCLUDED! 

PE -101C DYNAMOTOR for 
above BC -645 

UHF ANTENNA ASSY, for 
above BC -645 

$4.85 
$2.45 

DYNAMOTORS (,tepent BRAND 
TyIM input Oulput Used NEW 

DM-32A 28V 1.1A 250V .05A 54.90 98.95 
DM-33A 28V 5 A. 575V .16A 2.95 5.25 

28V 7 A. 540V .25A. 
DM-310 12V 2.8A. 220V .O80A. 14. 5 0 

DM-37 255V 9.2A. 625V .225*. 14.75 
0M-40 14V 3.4A. 172V .138A. 7.40 9.50 
DM.28 28V 224V .07A. 4.95 10.50 
DM-21 11V 235V .09A. 6.85 16.50 
PE-73 28V 20A 1000V .350*. 9.50 12.50 
PE-86 28V 1.25A.250V .060A. 2.95 5.50 
PE9/A 28V 10 A. 300V .200A. 7.50 11.50 

150V .101A. 
PE-91B 28V 10A. 300V .200A. 8.50 11.75 

150V .101A. 
PE-94C 28V 10A. 300V .200A. 10.00 12.75 

150V .101A. 
PE-98 I4V 21 A. 300V .200A. 22.50 45.00 

150V .101A. 
PE-101 13V 12.6A. 400V .135A. 3.75 4.85 

26V 6.3A. 9V AC. 1.12A. 
PE-103 6V 500V .160A. 27.50 39.50 

V 
PE-101(/iDrator)16V 1A. S88V 09A. 1250 14.50 

12V 5A. 51V 03A. 

DM -114 with 1.IV .400A. 

filter) 14v 2.8*. 220v .080A. 12.50 
PS -225 (aplh 

filter) 28V 3.2A. 375V .150A. 10.50 
EICOR Dfnameier 

D -401 27V 6.05A. 300V .200A. 9.95 
18V AC 2.2 *. 

PE -135A ( (with 
filter) 24V 12 A. 500V .200A. 34.50 

GENERATOR 
GN -39-F 146V 25 A. 1000V .350A. .... 39.50 

(16' L 8' dia. 50 !Ds.) 

INV 
PE -218 I werter -Leland 
In: 28V DC -38A. 
Out: 500'/ 800cyc. 80VA I Ph 9.75 12.50 
PE-218 I Iyerter- Leland WMCMfger -CE. 
In: 28V DC -92A. 
Out: 1157 380/500 Cyr. 1500VA. I Ph 16.50 24.50 

SETCHELL- CARLSON 
BEACON RECEIVER 

BC- 1206 -C 
Receives A -N beam signals. 
Tunes 195 to 420 Kc. Slae 
4 a 4 a 6% '. Wt. 4 lbs. 
Complete with 5 tubes. 

NEW'....... $13.50 
Used. less tubes $8.95 

M:Elroy 
Aui omatie 

KEYER 
BRAND NEW 

Suitable for keying transmitter. or for code prac- 
tice. Ilas photoelectric cell and s itive relay. 
Variabl speed motor operates on 110 volts 60 
cycles AC. or DC. complete with 2- $L 27.15 11726 and 1 -117L7 tubes, your cost 7 

Sensational Buy! ,rte 
MODULATED BC- 221 -AK 

FREQUENCY METER 
BRAND NEW! Limited ou ti y. first 

first s rvec. Ra cge 125 to 
2^ .000 Nc. Wan ystal e k points !- 

1 } I r ges. Complete th tubes. 

Voll,acost.l BRAND NEW.. $210.00 
Used. Eacel. Cond. with 
tubes 6 crystal $129.50 

HEADSETS Excellent 
USED 

HS -23 I 52.95 
115.33 lo peda 2.45 
U5 -30 low , p ,Ieatherwt 1.49 
U -16 U high imp 12 units) .... 
CD307A cords, with PLIS plug 

and JK26 jack, 8' long .... 

NEW 
54.75 

5.75 
2.45 
4.95 
1.19 

MICROPHONES 
T11 Shure Nandmike 2011 -ohm earlmn cingle Mn- 

tim. Press -tu -tau switch. 5 cord A $7.95 é NAND NFW 
i. filent 55.50 

CARBON NANDM IKE. Sig Corps. 200 
ohm single button. Press to talk 
switch. 4 cable, plug. $5.95 BRAND NEW 

USED 
T -45 Lip Mike, navy type 50.49 

.49 T -30 Throat Mike 

NEW fl 
Bn 

ARMY FIELD PHONES 
Type EES -Talk as far as 17 
miles. Dependable 2.way com- 

pnication at low cost. Ideal 
for home. farm. field. Up to six 
phones c n he used on one 
line. Each phone complete 
with ringer. Originally cost 
govt. 565.00 a ch. Excel 
lent Condition, 
Your cost 1$22.251 

SCR274N COMMAND f. ARC -5 EQUIPMENT 
Excel. nt BRAND 

.Type USED NEW 
B C -453 Revr, 190.550 Ke. 528.50 $44.50 
BC.454 Rev.. 3.5 Mc. 12.50 24.95 
S C453 Rev,. 8.9 Mc. 12.95 17.95 
S C -456 Modulator 2.75 5.75 
S C4S7 %mt.. 4.5.3 Mc. 18.50 29.50 
S C -495 %mtr, 5.3.7 Mc. 9.75 37.50 
B C -459 Xrntr. 7.9.1 Mc. . 19.95 24.50 
8C -450 3 Rcvr. control box 1.49 2.45 
S C -451 xmtr. control box 1.25 1.95 
3 Receiver rack 1.79 2.95 
2 Transmitter ack 1.59 3.25 
Single Transmitter rack 1.59 3.25 

ARC -5 T -23 Trans mtr, with tubes. Brand New 559.50 

NEW COMPLETE I.F.F. 

Equipment RC -188 -A 
Originally cost about 520.000 

w buy it for a tin1y frac- tion of cost, Easily m erted 
for Television. Complete m- 
bly t ists Of Control unit with 
s., á11s Tube. transmitter and 

mble (1 7 to 195 
Mc).i Ind cator 

u 
iq d Power 

Supnly 1450 tts). operatingg 
n Ito olts. BÓ ycles Ac. All 

assembled. ready to operate. 62 
Tubes included: S- 8V8GT. 9- 
65V0T. 14- 95N7GT. I -SCP1. 
2 -9008. 1 -BY6G. 2 -8ES. t- 
lOOT11. 2 -815 3 -2028, 1- 
3 E 29. I -8118. 7 -BAGS. 3- 
6AKS. 1 -SC4, 3 -2 %2. 1- 
6XSGT. 3- SUdGT. Overall size 
55', h,yyh. 2B" ide. 2014' 
deep. Sflpg. eight 8ss lbs. 

Q complete, BRAND 

`w' , $350.00 ,g fill pact 

WII.LARD 6VOLT 
MIDGET 

STORAGE BATTERY 
3 -amp hr. BRAND NEW. 330a'x 
1.13 /18'x2,:. Uses $2.65 standard electrolyte 

WILLARD 2 -VOLT STORAGE BATTERY 
20 AMP. HR. $2.69 BRAND NEW 
1 -QUART ELECTROLYTE FOR ABOVE, !1 45 ENOUGH FOR TWO CELLS SOTTIE s$ 5 
7.PRONG 2 -VOLT VIBRATOR, FOR PORTABLE 

$1.49 AND FARM SETS (GE 1.1.930) s7 

Please include 25ee Deposit with rder- Baiante C.O.D. 
MINIMUM ORDER 53.00. All Shipments F.O.R. Our 
Warehouse N.Y.C. 

G&G 
RADIO SUPPLY 
COMPANY NE11 

Phone COrtlandf 7 -4605 
S1 VESEY STREET NEW YORK 7, N. Y. 

Branch: 7123 Bryn Mawr Ave., Chicago. III. 
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De MAMBRO SOUND EQUIPMENT CO. 

announces 

THE OPENING OF ITS NEW 
BOSTON STORE 

Introducing: 
One of the nation's finest hi -fi sound studios featuring com- 
plete stocks and displays of the following lines: 

Stromberg -Carlson 
RCA 
Radio Craftsman 
Magnecord 
Bogen 

Rek -O -Kut 
Lansing 

Browning 
Fisher 

McIntosh 

SEND FOR YOUR NEW HI -FI 

CATALOG NOW! 

DeMAMBRO SOUND EQUIPMENT CO. 
1095 Commonwealth Avenue, Boston 15, Massachusetts 

TEL.: ALgonquin 4 -9000 

the practical way -- 

ASSEMBLE A 

TRANSVISION 

TV KIT 
Pay as You Wire $ 4i 
I WILL HELP YOU to start learning 

TV the practical way - by 
assembling a TRANSVISION TV KIT 
in EASY STAGES. For only $39 you 
get PACKAGE :1 (standard first 
pkg. for all of our kits). This pack- 
age gives you the BASIC CHASSIS 
and over 450 TV COMPONENTS With 
complete Instructions, Drawings, 
Photos, Service Booklet, and a 
year's subscription to my "TV and 
Electronics Notes". When ready, 
you order the nest stage (pkg.:2), 
etc. Low prices make your complete kit a terrific buy! 

EXCLUSIVE: Only Transvisian TV Kns 
are adaptable to UHF. Ideal for 
FRINGE AREAS. No Preying Technical 
Knowledge retuired. write now! 

TRANSVISION, INC.,Dept.RNII 
NEW ROCHELLE, N. Y. 

MAIL THIS COUPON TODAY 
M,. D. Gress, Edecotlonol Dlmrror 
TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. RNLI 

1 Q I'm enclosing S deposit. Send standard kh i 
PACKAGE a1, with all Instruction Material. Balance C.O.D.. 

g Send FREE copy of your new TV Kit Catalog, 

Name 

I Address 

City State 
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14masa« #d * 
"300" series 

ULTRA - LINEAR TRANSFORMERS 

FOR ULTRA- LINEAR CIRCUITS 

J optimum placed screen taps 
for U -L use 

V response I db 10 cps to 
100 kc 

J flat power curve 20 cps to 
20 kc 

the cleanest, most natural 
sound available 

TO-300 for KT 66's, 588I's, 807's 
etc. 624.75 net 

TO-310 for 6V6's, 6AQ5's 
18,75 net 

TO-330 for pp per KT -66's, etc. 
39.75 net 

Available of leading distributors 
Complete dato and characteristics 
of Ultra- Linear Circuits and Acro- 
sound Output Transformers on 
request. 

'Patents Pending 

ACRO PRODUCTS CO. 
369 Shurs Lane Phila. 28, Pa. 

Guitar Amplifier 
(Continued from page 75) 

Because battery life is long, due to 
the small current requirements of 
transistors, the author soldered lead 
connections directly to the battery ter- 
minals. Some builders might prefer 
to provide a simple socket, however, 
so that the battery could be easily re- 
moved and replaced without using a 
so!dering iron. 

No attempt was made to obtain 
either maximum gain, maximum over- 
all frequency response, minimum dis- 
tortion, or maximum power output in 
the model assembled by the author 
but, rather, parts values were chosen 
experimentally to give a good com- 
promise between these factors con- 
sistent with the characteristics of the 
transformers and speaker employed. 
Because of this, the builder may ex- 
ercise wide latitude of judgement in 
making circuit modifications to obtain 
especially desired characteristics. 

For example, the 10 pfd. coupling con- 
densers used in the model (Ca, Ca, C,, 
and Ca) were chosen because of ready 
availability. Much smaller coupling 
condensers will do as well, and values 
as low as 4 µfd. or even 2 ;dd. may be 
used without changing the low fre- 
quency response appreciably. 

The low frequency response of the 
model is limited primarily by the low 
frequency response of the miniature 
interstage transformers employed (T,. 
TT, and T,) rather than by the size of 
the coupling condensers. This does 
not indicate that the transformers are 
of poor quality. The small transform- 
ers used are of excellent quality, but 
are simply not designed as "hi -fi" 
transformers. Their small size pre- 
cludes using enough iron in their 
cores to insure good low frequency 
response. 

Should the builder have, or be able 
to obtain, proper interstage trans- 
formers having a wider frequency re- 
sponse, he should not hesitate to use 
them. 

The builder may also find it worth- 
while to experiment somewhat with 
the sizes of those resistors affecting 
"bias" current and hence individual 
stage characteristics (Rs, Ra, R,, R5). 
The following technique may be used: 

(a) Connect an 0 -10 milliammeter 
in the collector circuit of the stage 
to be checked. 

(b) Connect the "Vert. Input" ter- 
minals of an oscilloscope to observe 
the signal appearing across the out- 
put load of the stage (generally the 
primary or secondary winding of a 
transformer). 

(c) Connect a variable resistor or a 
resistance substitution box in place of 
the "base return" resistor. 

(d) Connect an audio sine -wave 
generator to supply a signal to the 
stage being checked. When connect- 
ing the generator, use a blocking con- 
denser if necessary to avoid a change 
in the d.c. value of the input circuit. 
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Whether or not a blocking condenser 
will be required will depend on the 
output circuit of the generator. 

(e) Applying a sine -wave signal to 
the stage, and observing the output 
signal on the scope, adjust the value 
of the "base return" resistor for the 
desired characteristic - maximum 
gain, minimum distortion, etc. When 
making gain checks, be sure to keep 
the input signal level constant. When 
checking distortion, be sure the input 
is not overloaded. 

(f) Do not use any value of "base 
return" resistor that permits more 
than maximum collector current to 
flow (5 ma. for the CK721 and CK- 
722). 

A number of possible parts substi- 
tutions have already been mentioned 
but several others are possible. Let 
us review a few of these. 

The Mallory type 302424 transistor 
power supply battery may well be 
substituted for the battery specified 
in the parts Est. This is a long -life 
6.7 volt mercury cell unit. 

A larger speaker might well be 
used instead of the 6" PM speaker 
used by the author. If a larger speak- 
er is employed, it will be necessary to 
use a larger case, of course. 

If the builder prefers, any other 
type of cabinet might be substituted 
for the wall speaker baffle. A stand- 
ard speaker cabinet, an old receiver 
cabinet, or even a small "overnight" 
case might well be used. 

The rotary power switch may be 
left out and a control type switch 
mounted on either the "Gain" or 
"Tone" control used instead. 

As mentioned previously, the guitar 
amplifier is not powerful enough to 
be used as a substitute for a standard 
vacuum -tube amplifier. Rather, it is 
designed primarily to supplement the 
guitar in small gatherings and in the 
home. 

When used in this application, it 
gives good results, and even permits 
the guitarist to achieve some interest- 
ing musical effects by adjusting the 
tone control. 

In addition, the guitar amplifier has 
sufficient over -all gain to permit its 
use with a standard crystal micro- 
phone, provided the "mike" is not held 
too far from the mouth of the 
speaker, that is, provided a reasonably 
strong output signal is obtained from 
the "mike ". Used in this application, 
it permits the technician to perform 
a number of interesting experiments. 

Still another application of the 
guitar amplifier is to provide loud- 
speaker output from a crystal or 
transistor receiver (a resistive load is 
connected in place of the usual mag- 
netic headphones, and the audio sig- 
nal appearing across this resistor 
connected to the input of the am- 
plifier). 

Even where the amplifier is not 
assembled for a specific application, 
it makes an excellent construction 
project for the student, technician, or 
engineer desiring greater familiarity 
with transistor circuits. -30- 
November. 1953 

Smaller than a desk pen - just, as convenient 

The NEW Turner C -4 Stand 
for Model 80 Microphone 

The new C -4 stand gives complete maneuverability 
and convenience with the Model 80. It pivots the micro- 
phone in a 135° arc for any operational angle - swings 
parallel to base needing little more packing space 
than two packs of cigarettes. 
The microphone is held firmly by the unique, positive - 
action hinge, yet moves smoothly and easily to any 
desired position without adjustment. Microphone 
quickly and easily removed. 
This new, matching stand is solidly built of die -cast 
zinc overlaid with beautiful satin chrome plate. It 
is heavy enough to prevent tipping - it will not slide 
with the weight of the cord. The C-4 stand comple- 
ments the graceful shape of the Model 80; the com- 
bined unit is an attractive but inconspicuous addition 
to a speakers' table. Ideal for use with wire recorders, 
public address systems, pulpits, office and factory call 
systems, amateur operators and other similar uses. 
Model C -4 matching stand. 5/11"-27 thread. List Price S 5.75 

Model 80 Microphone. List Price $15.95 

THE TURNER COMPANY 
900 17th St., N. E. Cedar Rapids, Iowa 

In Canada: Canadian Marconi Company, Toronto, Ont , and Branches 

Export: Ad Auriema, Inc., 89 Broad Street, New York 4, N. Y. 

ELECTRONICS offers 

RIVER EDGE 700 
36 " wide, 32" High 

18" Deep 
25" along each side 

only $26.97 

FOR CORNER SPEAKER ENCLOSURES 

"IMPROVE ITT" KIT 

Fits any size speaker! Start with one speaker and 

gradually work up to a Two -Way System. All sneaker 
adapters included! Specially engineeed to utilize the 
best features of a bass reflex enclosure and a rear 
horn loading arrangement. 

SEND FOR FREE CATALOGUE, today! 
Send 25% deposit on C.O.D.s. Deduct 2% on 

Prepaid orders. F.O.B. N. Y. Shipping Wgt: -45 lbs. 

ARROW 

ELECTRONICS 4 - auzlio24y.lr/4) 
65 Cortlandt St. N. Y. 7, N. Y. Dlgty 94714 
215 Front St. Hempstead, N. Y. HE mpstead 11826 
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AIREX'S New Co- Channel 

630 FA -2 ith Genuine FM 
Armstrong Sound System 

3 MONTHS 

RMA 

GUAR, 

ON ALL 
L PARTS 

tr 

Tube 
Mounting 

Chassis Brackets Mfr. III, 
$6.50 by R.C.A. 

Here is the most powerful fringe area 
chassis on the market today ... the on.. 
TV engineers and servicemen are buying 
for themselves. Clear. sharp, exceptional 
reception up to 200 miles. 

CHECK THESE EXCLUSIVE FEATURES 

10 WATT push -pull audio output. Frequency 
range from 40 to 12,000 cycles 3 position 
fringe area switch Delayed graded AGO 
system Standard Coil Cascode Tuner pre- 
vents radiation Retrace Blanking Circuit 
allows you to raise the brightness without the 
annoying vertical retrace lines Heavy duty 
front focus control Automatic gain control 
potentiometer allows you to adjust the threshold 
sensitivity as low as 4 microvolts & still keep 
the full 4 MC band width Improved sync am- 
plifier Improved automatic brightness con- 
trol Set aligned for 21.9 MC. New Ham band 
will not interfere Improved fused high volt- 
age power supply gives full 14.5 KV under load. 
Will handle all picture tubes up to 24 inch with 
full sweep Improved video amplifier has a 

gain of 40 All moulded plastic condensers 
give long life & trouble -free operation Easily 
adapted to new UHF stations In 2 minutes by 
just changing a strip in the tuner Extra 
heavy duty power transformer with lagre safety 
factor 6CB6 tubes in Video IF to give full 
gain Extra filtering in power supply for hum 
& ripple -free operation Phono Connection & 
switch on chassis allows you to play your phono- 
graph or tuner through the built -in IO watt hi- 
fidelity amplifier Extra heavy duty focus coil, 
which runs cool Full focus cosine yoke. 

THE ONLY CHASSIS WITH 
PUSH -PULL AUDIO OUTPUT AT 

Fed. Tax s 
Included 

s16995... 
and Brackets 

Complete with 12" ROLA Hi -Fi Speaker 
Detailed Service Manual & Schematic -S1 

TV PICTURE 
TUBE SALE 

Standard Brands. Factory 
New. Guar. 1 year. 
t7" Tube $27.95 

" Tule 534.95 
. '" Tahe $39.95 

Tube 
, r. O Mna.1.f19.95 

27" Tube $19.9$ 
. for and Sleeve 

or 2a" 5 7.50 

630 CHASSIS 
FOR 27" 
OPERATION rr 

r595 PRICE $219 

TV GOLD 
PLASTIC MASKS 
In" and 17" 5 4.95 
20" and 21" $ 7.95 
Zr 514,95 

BARGAIN CABINET BUY 
Beautiful mahogany cons lette Cabinet $49 95 cut for 630 FA -2 Chassis. Complete with ,p 
mask. glass a tube mounting brackets.. 
In Blond 559.95 

Send for complete cabinet brochure 

FREE -New TV -Hi -N PARTS CATALOG 
\It I Italy. 1 ud new. facto, feed, L 

:m hh& Onnono orders tilled n ,,f ie ,.d 
eek or outer for $25 s' deposit on TV rc 

2n other Items. IUMane,. C.t t11.. F. 
C. Y. Prices nA. to change with "lit nn10,. NO FED, TAXES TO PAY. 

AIREX RADIO CORP. 
SHOWROOM: 171 Wasn,notnn St.. N. Y. 7 

Gr,an,.'rcy 7-9245 
MAIL ORDER: 400 Lafayette St. N. Y. 3 
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For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 
TELEVISION NEWS, the page and the issue number, delay will be avoided. 

SUBMINIATURE RESISTOR 
The Daven Company, 191 Central 

Avenue, Newark, N. J. has developed 
a new precision wirewound resistor, 
Type 1119, especially for application 
where a high value of resistance is 
necessary in a very small resistor size. 

This new resistor, although it meas- 
ures only 21/64" diameter and 25/32" 
long, is available in values up to 1 
megohm. The unit is rated at 1/4 watt 
and is non -inductively wound. Stand- 
ard resistance tolerance is i- 1 per- 
cent although it can be supplied in 
accuracies to ± .05 per -cent. 

Dept. SMR of the company will sup- 
ply additional information on request. 

75 -VOLT "B'. BATTERY 
Burgess Battery Company of Free- 

port, Illinois has introduced its No. 
XX50, 75 volt "B" battery to the 
trade. 

The XX50 embodies new construc- 
tion features which are said to give 
the battery superior performance and 
additional power. Full details on this 
original- equipment and replacement 
battery are available from the com- 
pany's distributors. 

"EKERADIOrr 
Ekeradio, 646 N. Fair Oaks Ave 

Pasadena 3, California is in produc- 
tion on a miniature receiver which 
covers both the broadcast and the 
160 -75 meter short -wave band. 

Housed in a plastic hinged case 
measuring 21/2" wide, 31/2" long, and 
l'Y' deep, the set weighs 8 ounces 
ll ith batteries. The headphones weigh 

5 ounces. The receiver operates on one 
hearing aid battery and one penlight 
cell. The life of the "B" battery is 
three to four months. The penlight 
cell runs about thirty hours. 

Controls include a volume control 
and a ball- bearing tuning condenser 
and the set uses a subminiature tube. 
The " Ekeradio" comes complete with 

batteries, double headset, and antenna 
kit, completely wired and tested. 

TUBE TESTER 
The Triplett Electrical Instrument 

Co., Bluffton, Ohio has developed a 
new proportional mutual conductance 
tube tester which has been designed to 
handle the most perplexing tube test- 
ing problems in radio servicing, indus- 

trial, laboratory, theater and p.a. 
equipment. communications, and many 
other fields. 

The Model 3423 tests tubes by ap- 
plying a high -frequency signal to the 
grid and measuring the signal compo- 
nent in the output by a special instru- 
ment circuit. This more closely simu- 
lates actual operating conditions in 
the tube under test. 

Tubes with widely varying charac- 
teristics can be checked without over- 
loading or other damage to the tube 
because of the wide selection of tube 
parameters. Its flexible switching tics 
in with the speedy roll chart for 
quick, reliable testing. 

The case is wood, gray leatherette 
covered. It measures 14?.í" x 18%" 
x 61/2 ". 

ASTRON CONDENSER 
Astron Corporation, 255 Grant Ave- 

nue, East Newark, N. J. has released a 
new line of condensers which features 
a new concept in the design, construc- 
tion, and performance of molded plas- 
tic paper units. 

Known as the "Blue- Point" condens- 
ers, the new components are housed in 
a tough, non -inflammable molded plas- 
tic case and are permanently sealed 
against heat and moisture by means 
of a special solid glass -like thermoset- 
ting bond that becomes an integral 
part of the case. 

Literature on the new "Blue- Points" 
is available on request. 

RESONANCE INDICATOR 
Dynamic Electronics -New York, Inc., 

73 -39 Woodhaven Blvd., Box 188, For- 
est Hills, New York has recently intro- 
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duccd its Model 60 resonance indicator 
which has been designed to correct the 
major deficiencies in existing, commer- 
cial grid -dip meters. 

The new unit measures the parallel - 
resonant frequency of circuits from be- 
low 10 mc. to above 1000 mc. Because 
of the small probe size, hitherto inac- 
cessible passive, unenergized circuits 
may be checked and isolation of the 
desired circuit, where many circuits 
are in close proximity, is assured. 

The unit may be used to measure 
self- resonance of r.f. coils, to search 
for parasitic resonances, to pretune r.I. 
and i.f. circuits, to provide quick 
checks for shorted turns and "Q" of 
coils, etc. -all without applying power 
to the circuit under test or disturbing 
the natural environment of the circuit. 

CASCODE CONVERTER 
Mohawk El "ctronie Research Labo- 

ratories. Inc.. R. D. 4, Amsterdam, 
N. Y. is now in production on a new 
v.h.f. cascode crystal converter. 

Employing only three tubes and 
measuring just 3" x 3" x 5 ", the unit 
is small enough to mount inside a com- 
munications receiver cabinet. If de- 
sired, as many as five units may be 
mounted on a standard 7" x 19" relay 
rack panel. 

A 6BQ7A is employed as a cascode 
r.f. amplifier. One 6J6 combines the 
functions of crystal oscillator and fre- 
quency multiplier while another 6J6 is 
used as a combined mixer and multi- 
plier. 

Usable average sensitivity is better 
than .5 microvolt and noise figure av- 

atttltttd 

erages 5 db. The bandwidth of these 
units is essentially flat over a 6 mc. 
range but may be peaked to favor any 
portion desired. The standard i.f. out- 
put frequency is 14 to 20 mc. Other 
frequencies are available upon special 
order. 

Units are available to cover any 6 
mc. segment of the v.h.f. spectrum 
between 50 and 250 mc. 

NEW BANANA PLUGS 
The Nation' Company, Inc. of Mal- 

den and Melrose, Massachusetts is now 
in production on a new type of banana 
plug. 

The new unit, the FWT, has many 
advantages over previous types, ac- 
cording to the company. Molded of 
mica -filled Bakelite in accordance with 
November, 1902 

The Latest and (Best in 

ANTENNAS AND 
ACCESSORIES 

from Admiral 

Yr .ta/. 

World's Largest 
Television Manufacturer 

Admiral is first with the best 
and the mostest. Your Admiral 
distributor now carries the 
most complete and up- to -the- 
minute line of TV antennas 
and accessories. See the Ad- 
miral Catalog for high -gain 
UHF antennas of the most 
advanced design ... rotators 

all- weather transmission 
line ... mast and tower equip- 
ment for every type of instal- 
lation. 

Now you can get everything 
needed from one source, at one 
time ... no need to waste time 
shopping around. Quick,close- 
to -home service. Admiral 
prices are lowest. And every 
item conforms to Admiral's 
high quality standards. Send 
for your catalog today! 

Admiral Corporation, Accessories Division 

3800 Cortland St., Chicago 47, Illinois 

Please send free catalog. 

Name 

Address 

City State RT11 

YOUR LATEST BUYING GUID 
1370 catalog pages of Official parts data P' 

The right part when you need it .. . 

This permanent, hard cover Official Buying Guide of 

the electronics -TV parts and equipment industry wills 

its comF rehens:ve index and detailed descriptive data. 

eliminates the need for all other 

Mes and catalogs. Radio's MASTER 
catalogs 90% of radio -TV -elec- 

tronics parts and equipment. 
Complete descriptions, illustra- 
lions, specs, and prices. You ...85.°°° 
compare - substitute - purchase 

xl 

directly from the MASTER. 8.500 it 

Co to your nearest supplier or write to: 

UNITED CATALOG PUBLISHERS, INC..110 Lafayette Street. N. Y. 13, N. Y. 

Me Mers 

riles at 

Leese 

L its r a lu re 

.Jv t iOu 
RAUIO'-S 

MASTER 
8th 

ED, 

IIITIO 
publishs.'s price 
$6.50 -your price 0 pages 

items 
" -5 lbs. 

lustrations 
3' 95 

through your reg - 
ter parte dis- 
tributor 
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I tn RADIO & TV RECEIVING 

trtinur TU BES- 
TO MERIT YOUR CONFIDENCE -to insure your sat. 

act ion- Every tube se ship has been tested in a radio or T\ 
1 for PEAK l'ERFOR\IANCE. Each tube is attratti. 

.n kaKell in individual carton and. each WINDSOR Tube 
Ìmy carries the full RTMA GI'R.\NTEEI 

Type 
1A7GT 
1B3GT 
106 

Each 
..5.67 ... .69 

1 06 

Type 
354 
3V4 
5R4GY 1.00 

Each Type Each 
S 61 68J6 ....5.53 

62 6BK5 .76 
6BK7 .. .97 

1E7GT ...1.09 5U4G .44 6BL7GT . .94 
1H5GT .. .51 5V4G .83 6BN6 .... .98 
1116 93 5Y3G .... .37 6B96GT . .98 
1J6 93 5Y3GT . .32 6897 .... .92 
11.4 63 5Y4G .. .43 6BZ7 ....1.09 
1L6 66 6A8GT .. .68 6C4 .41 
1LA4 .... .82 6A84 ... .51 6CB6 ..58 
1LA6 . . . . .80 6 A C SGT . .82 6CD6G 2.04 
1 LB4 . . . . .82 6AG5 .. .59 6D6 .63 
1LC5 .... .80 6AH4 .. .68 6E5 72 
1LC6 . ... .80 6AK5 .. 1.05 6FSGT ... .54 
1LD5 .... .80 6AL5 ... .44 6J5GT ... .44 
1LE3 .... .80 6AQ5 .. .51 6J6 68 
1LG5 .... .80 64Q6 .. .47 6J7 70 
1LH4 .... .80 6AQ7 .. .75 6K6GT .. .45 
1LNS .... .80 6AR5 ... .42 6K7 70 
1N5GT .. .63 6AS5 ... .55 6L6G .... .88 
1P5 76 6AT6 ... .42 6L6GA .. .88 
195 72 6AU5GT . .85 6Q7GT .. .55 
1R4 85 6AU6 ... .47 654 51 
1R5 .62 6AV6 ... .41 6S8GT . .75 
154 67 6AX4... .72 65A7GT .57 
1S5 52 6B8G .... .93 6SC7 .... .63 
1T4 62 6BA6 ... .50 65D7 .. .55 
1 TSGT . .78 68A7 . . . .66 6SFSGT .. .66 
1U4 61 68C5 ... .58 6SH7GT . .52 
1US 51 6BD5GT. .98 6SJ7GT .. .52 
1X2A .... .74 68D6 ... .54 6SK7GT . .45 
2A7 74 68E6 ... .51 6SL7GT .. .68 
2X2 1 43 6BF5 ... .66 6SN7GT . .59 
3LF4 .... ,76 6BF6 .. .43 6SQ7GT . .46 
394 66 68G6G . 1.47 6T8 85 
3Q5GT .. .72 60116 ... .63 6U8 86 

i r 

Type Each 
6V3 ...51 09 
6V6GT ... 51 
6W4GT .. 50 
6W6GT .. 63 
6X4 37 
6X5GT .. 36 
6Y6G . 64 
7A4'XXL . 57 
7A5 70 
7A6 57 
7A7 58 
7A8 56 
7A07 ...1 05 
7AF7 .... 63 
7ÁG7 ... 65 
7AH7 ... 65 
7AJ7 .... 70 
784 54 
785 51 
786 52 
787 58 
7C4 1 OS 
7C5 56 
7C6 50 
7C7 58 
7E5 85 
7E6 65 
7E7 85 
7F7 69 
7F8 97 
7G7 85 
7H7 61 
7J7 85 
7K7 85 

l 

TESTED and 

GUARANTEED 

for PEAK 

PERFORMANCE, 

Type 
7L7 
7N7 
797 
7R7 
757 
7Y7 
7X6 
7Y4 
7Z4 

Each 
5 85 

.62 
62 
70 
90 
92 
62 
45 
50 

12AT6 ... .53 
12ÁT7 ... .75 
12AÚ6 .. .47 
12AÚ7 .. .58 
12AV6 ... .41 
12AV7 ... .87 
12AX4 ... .72 
12AX7 ... .67 
12ÁY7 ...2.15 
128A6 ... .50 
128Á7 ... .66 
128D6 ... .51 
128E6 ... .52 
128117 .. .69 
12J5GT .. .48 
125A7GT . .57 
12SK7GT. .55 
12SL7GT. .67 
12SN7GT . .59 
12507GT . .46 
14A7 .... .50 
14AF7 . .. .68 
1486 .... .50 

WRITE FOR Additional Tube Types and Prices. W. 
tong Tunes at s, 

also stpea special Purpose and Trans co.L 

inòsnr ELECTRONIC TUBE CO. 
1515 -N SHEEPSHEAD BAY ROAD, BROOKLYN 35, N. Y. 

-CRYSTALS 
FOR ALL PURPOSES 

LOW FRED.- FT 2414 for SSB, later. 
filter, u' spc. 54th or 72nd horns 
channels listed by land. Fractions 
omitted. 
370 392 412 433 494 515 
372 393 413 434 495 516 

374 394 414 435 496 518 

375 395 415 436 497 519 

376 396 416 437 498 520 

377 397 418 438 501 522 
379 398 419 401 502 523 

380 401 420 483 503 525 

381 402 422 484 504 526 

383 403 423 485 505 527 

384 404 424 486 506 529 

385 405 425 487 507 530 

386 406 426 488 508 531 

387 407 427 490 509 533 

388 408 429 491 511 534 
390 409 430 492 512 536 

391 411 431 493 513 537 

SCR. BC -610 
522 2 banana 
548 EWES 

yr' so %' epe 
400 459 
440 461 
441 462 
442 463 
444 464 
445 465 
446 466 
447 468 
448 469 
450 470 
451 472 
452 473 
453 474 
454 475 
455 476 
456 477 
457 479 
458 480 

99¢each 

10 let 
59.00 

5910 
6370 
6450 
6470 
6497 9 
6522 9 
6547.9 
6610 
7380 
7390 
7480 
7580 
7810 
7930 

$1.29 
EA. 

200 or 
500 RC 

IN FT 
241 A 

I HOLDER 

49¢ EA-10 lot S 5ÓN S4- 
5PC' 

51.95 EA 

2030 2415 
2045 2435 
2065 2442 5 
2105 2532 5 
2125 2545 
2131 2557 5 
2145 3202.5 
2155 3215 
2220 3237.5 
2258 3250 
2260 3322.5 
2280 3510 
2282 2 3520 

550 
2300 
2305 
2320 
2360 
2390 

3570 
3580 
3945 
3955 
3995 

$1.29 EA. 

FT 243-%' P IN SPC. 
4190 6206 7806 1015 5760 5906 6340 6573 7140 
5030 6773 7840 3735 5773 5940 6373 6575 7506 7673 
5485 6873 7873 5305 5800 5973 6406 6606 7573 7706 

7773 5677 5806 6273 6450 6640 7606 7913 

49¢ EA-10 575 5873 6325 6506 6706 7650 
8240 

tor $4.50 
5740 Add 

99¢ 
EA-10 
tor 39.00 

TWO -STATION 
INTERCOM 

Consists of master and, 
n.n 

;r,..l:n:intr.. 2. 
cable. 115 VI opera- 

. it or nl'. Fstra 
r n15..516r97 

Do not scud 
ú 

,Damp,' -we 
ship heat an.. collect. 

1 

PARTS DISTRIBUTORS, LTD. 

520 TENTH 5T., N.W. - WASHINGTON, D.C. - 
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Type Each 
14C5 ....5.85 
14C7 .... .70 
14E6 .... .70 
14E7 .... .85 
14F7 .... .69 
14F8 .... .99 
14J7 .... .85 
14N7 .... .75 
1497 .... .62 
14R7 .... .85 
1457 . . .80 
198G6G .1.53 

25BQ6GT. .98 
25L6GT .. .53 
25W4GT . 

25Z6GT . 

35A5 .... 
3585 .... 
35C5 .. 
35L6GT .. 
35Z5GT.. 
50A5 .... 
5085 .... 
5005 ... 
50L6GT .. 
117Z3 ... 

.53 

.46 

.55 

.53 

.53 

.52 

.33 
.55 
.52 
.52 
.52 
.43 

25% DEPOSIT with Order. All 5lerchan. 
dine F.O.B. New York Cite. For orders las. 
than SDI. add E1 handling cost. Deduct 
2cÁ It full remittance accompanies order. 
All merchandise nui,lees to prior sale and 
Price change without notice. slept. N- I I. 

NO 
WIRING. Plug this adapter 

into your present tube tester 
(any make or model) and onto pic- 
ture tube. Overall length 49 
Checks any picture tube, electro- 
static or magnetic 10" to 30 ". right 
Inside the cabinet, for cathode emis- 
sion. short.. etc. 
C.O.D., plus postage. Check or M.O., 
we pay postage. Money back guarantee. 
ACT NOW! Order Today D;recf from 

t,,tCYRONiC5 

Supeve 
DEPT. N 2 

23 ATHERTON STREET. YONKERS. NEW YORK 
JOBBERS: a few choice territories still available! 

ORp. 

JAN specifications, it is styled for easy 
gripping. Leads can be brought di- 
rectly from the base of the prongs or 
through a hole at the bottom of the 
plug. The top of the plug has been 

designed to accept additional plugs. All 
contacts and screws are of nickel - 
plated brass. 

Drawings, specifications, and prices 
may be obtained by writing the Com- 
ponents Division of the company, 61 
Sherman Street, Malden, Mass. 

POWER SUPPLY 
Power Designs Inc., 119 -22 Atlantic 

Avenue, Richmond Hill 19, New York 
has introduced a new voltage stabi- 
lized power supply, the Model 351. 

Designed to furnish d.c. power to 
equipment where unusually close per- 
formance tolerances, rapid recovery 
time, and freedom from transient re- 
sponses are required, the new unit is 
rated for 100 per -cent duty cycle with 
regulation held to ± .1 per -cent for 
line variations from 105 to 125 volts 
and load variations from zero to maxi- 
mum output current ratings. 

Ripple and noise level is less than 1 
millivolt, internal impedance is less 
than .4 ohm, recovery time for instan- 
taneous application of full load from a 
no -load condition is less than 8 milli- 
seconds, and stability is guaranteed to 
within .5 per -cent per day. 

PEAK -TO -PEAK V.T.Y.M. 
Radio City Products Company. Inc., 

152 West 25th Street, New York 1, 
N. Y. has announced an advanced de- 
sign peak -to -peak v.t.v.m., the Model 
655. 

The instrument gives a true reading 
measurement of complex and sinusoi- 
dal voltages with necessary peak-to- 
peak or r.m.s. values read directly, for 

1 
1 

the analysis of waveforms in video, 
sync, and deflection circuits. 

This vacuum -tube voltmeter features 
peak -to -peak a.c. measurements from 
.2 volt to 4200 volts on seven ranges; 
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a.c. r.m.s. measurements of .1 volt to 
1500 volts on seven ranges, d.c. meas- 
urements from .02 volt to 1500 volts 
on seven ranges, and resistance meas- 
urements from .2 ohm to 1000 meg- 
ohms on sever ranges. 

ONAN ELECTRIC PLANTS 
Two new gasoline -driven electric 

plants, rated at 10,000 and 15,000 
watts a.c., have been added to the wa- 
ter- cooled line of engine -generators 
manufactured by D. W. Onan cE Sons. 
Inc., Minneapolis, Minn. 

The new "HQ" models are powered 
by Continental 4- cylinder, water- cooled 
engines and were designed to provide 
dependable, economical electric power 
for both primary and standby applica- 
tions. Special features include an im- 
pulse- coupled magneto with special 
radio shielding which makes starting 
easier and faster; a sliding battery 
rack for easier servicing of batteries: 
a new efficient tested cooling system of 

CDeW. 

only 10% quarts, requiring less anti- 
freeze for outdoor winter operation; 
and low fuel consumption. 

The company will supply full details 
on request. 

INTERLOCK CONNECTORS 
Harvey Hubbell, Inc., State & Bos- 

wick Ave., Bridgeport, Conn. is cur- 
rently offering a new line of interlock 
electrical connectors which features 
automatic locking connection that can 
never disconnect accidentally. 

The interlock plug locks automati- 
cally when plugged in and can be 
quickly and easily disconnected when 
desired. This locked, vibration -proof 
connection has constant low- contact 
resistance and actually makes contact 
on two separate surfaces which are 
under constant coil spring pressure. 
Any decrease in contact pressure on 
one contact surface will be automati- 
cally increased on the other surface. 

Several different connectors are now 
available and full details will be sup- 
plied by the company on request. 

RADIO CONTROL UNIT 
Electronic Model Engineering. Inc., 

6127 Alta Avenue, Baltimore 6, Md. is 
in production on a 27.255 mc. superhet 
receiver which has been designed for 
all types of radio- controlled airplane 
and boat models. 

The set features high sensitivity, 
good stability, a tuned r.f. input am- 
plifier, two i.f. stages, five standard 
battery -type tubes, slug -tuned coils, 
and small size (3" x 5 "). 

A companion crystal -controlled bat- 

November, 1953 

tery- operated transmitter is also avail- 
able for use with this receiver. 

ALLIGATOR CLIP 
A fully -insulated alligator clip which 

greatly facilitates the testing of live 
circuits in television and radio receiv- 

ers, and in electrical equipment in gen- 
eral, has been brought out by the Insu- 
line Corporation of America, 3602 35th 
Avenue, Long Island City 1, N. Y. 

The spring -loaded jaws, which are 
actuated by a thumb button in the 
body of the clip, hold firmly on con- 
ductors up to 14 inch in diameter. Con- 
nection to the clip is made with stand- 
ard banana plugs. The new clip is 
available in two body colors: No. 524B 
in black and No. 524R in red. 

SCOPE CALIBRATOR 
Electronic Instrument Co.. Inc., 84 

Withers St., Brooklyn 11, N. Y. has 
released a newly- designed oscilloscope 
voltage calibrator, the Eico Model 495. 

The new instrument provides an ac- 

It's HERE- Sangamo's new premium molded paper 
tubular capacitor that will outlast and outperform any 
other tubular ... built for better TV performance. 

see your jobber 
for this 

' pY 
fivRo 

OFFE 
Here's a deal you can't afford to miss. You 
get a Dasic balanced inventory of fast - 
moving "Telechiefs " -assortment based on 
national popularity -PLUS a heavy gauge 
steel chest with two extra drawers for small 
parts -PLUS your choice of 100 attractive 
folders to promote your business. You get 
all this for only $24.00 -the dealer net 
price o' the capacitors alone. (They list 
at $40.00.) 

Get acquainted with the Telechief today - 
your Jobber has these kits in stock. 

Only 

Slightly higher in Canada 

You can have 100 of any of these 

business -building folders without extra 
cost --a sample of each is enclosed in 

the kit. 

' de íaltohrow... e.l!aaseSairtasta 

SANGAMO ELECTRIC CO. 
M A R I O N 
I L L I N O I S 
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CONVERTERS 
CHANGE G OR 12 VOLT D.C. TO 

110 VOLT A.C. 60 CYCLE 
Just plug into Cigar Lighter on Dash. 

1i;alecfric 
Super 

Model 6.71160 
60 cycle 

60-75 Watts 
$3795 

Size 
a 5" x6" Operates 

Wire Recorders Dictating Machines 
Amplifiers Turntables 

Soldering Iron Small Electric Drill 

17a;fieciric 
Master 

Model 6.51160 
60 cycle 

40 -50 Watts 

$2495 LIST 

Size 

Curling Irons 
Radios 
Turntables 

Operates 
Small Dictating Machines 
Test Equipment, etc. 
Portable Phonographs 

ravflecfric 
Senior 

Model 6 -1160 
60 cycle 

35.40 Watts 
$1595 

LIST 

Sae 21/2-x21/2-x4 Yi" Operates 
Test Equipment Short, long Wave Radios 
Turntables Portable Phonographs 
Lights Electric Shavers, etc. 

ravflecfric 
Midget 

Model 6 -11160 
60 cycle 

10-15 Watts 
$11 95 

LIST 

She 2 "x2 "x3%" 
Operates Test Equipment, All Electric Shavers 

Fully Guaranteed 
See Your Jobber or Dealer 

TERADO COMPANY 
MFRS. OF PRECISION EOUIPMENT 

1068 RAYMOND AVE. ST. PAUL 14, MINN. 
In Canada write, Atlas Radio Corp., Ltd. 

560 King St. West, Toronto 28, Ont. 
Export Soles Division, Scheel International, Inc., 
4237 N. Lincoln Ave., Chicago 18, III., U. 5. A. 

Cable Address- Harscheel 
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curate peak -to -peak voltage measure- 
ment of complex TV waveforms re- 
quired to test and align TV receivers 
in accordance with the manufacturer's 

specifications. It may also be used to 
calibrate the vertical, horizontal, and 
intensity axis of any scope. 

The unit is available in two forms - 
factory wired (Model 495) and as a 
kit (Model 495 -K). The company will 
supply full details on this or any other 
unit in its test equipment line upon 
request. 

PRECISION RESISTORS 
Arnholrl CfYaINK'R. Inc.. 1 East 57th 

Street, New York 22, New York is 
offering a line of "Chemo Carbon" pre- 
cision resistors for critical circuit ap- 
plication. 

Based on a process developed by 
Stemag Corp. of Germany, the new 
resistors feature smaller temperature 
coefficients, greater stability under 
humid conditions, small changes in 
resistance values over long periods of 
time, a reduction of noise level and 
low- frequency characteristics, and 
greater uniformity in large production 
runs. 

Full details on these precision film 
resistors have been included in Bulle- 
tin 1 which is available from the com- 
pany on request. 

LINE VOLTAGE ADJUSTER 
P. R. Mallory cE Co.. Inc. of Indian- 

apolis has introduced a new line -volt- 
age adjuster and isolation transformer 
which has been developed especially 
for radio and television service shops, 

industrial 
tories. 

Designated as the type LVA2, the 
new unit comes completely enclosed in 
an enamel metal case. It provides in- 

service shops, and labora- 

finitely variable a.c. line adjustment 
from 90 to 130 volts at 1200 watts; in- 
finitely variable low voltage from 0 to 
40 volts a.c. at 4 amps_ in the isolation 
position or 8 amps in the common line 
position; and an isolated, infinitely 
variable 90 to 130 v. a.c. output at 350 
watts. 

Write the distributor division of the 
company, P.O. Box 1558, Indianapolis 
for additional information on this unit. 

SEALED TRANSISTORS 
General Electric Company, Syracuse, 

N. Y. has announced production of new 
all- welded junction transistors with es- 
sentially infinite life expectancies. 

The new units are evacuated, her- 
metically- sealed, and of all- welded 
metal construction. They are the first 
to have all- welded construction, which 
eliminates the aging effects of mois- 
ture and trapped solder flux fumes. 

The welded metal construction al- 
lows power ratings of almost one watt, 

with two units in a class B push -pull 
circuit. They have been demonstrated 
to operate under water at tempera- 
tures up to 100 degrees C. 

STACKPOLE RESISTORS 
The electronic components division 

of Stackpole Carbon Company, St. 
Marys, Pa. has announced that its 
standard ?_ watt fixed composition re- 
sistors are now available with spe- 
cially- formed and trimmed leads for 
printed circuit applications. 

This new feature facilitates the han- 
dling of resistors when assembling 
components on the standard .062" 
printed wiring base. The hot -tin- dipped 
leads are cut and formed for a tight 
"spring fit" and extend through the 
printed circuit base just far enough 
for easy soldering. Resistors snap into 
place. 

Samples and full details will be sent 
to quantity users on letterhead request 
to the manufacturer. 

MIKE CLAMP 
Atlas Sound Corp., 1451 39th Street, 

Brooklyn 18, N. Y. has released its 
new Model SK -1 "Sky Hook" univer- 
sal clamp designed to solve many dif- 
ficult problems of microphone posi- 
tioning. 

The SK -1 fastens securely to almost 
every type of surface ledge, round 
pipe, or irregularly- shaped stanchion. 
Full details from the company. -N- 
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Audio at AFIS 
(Continued from page 59) 

are run with the zero -level pairs. No 
crosstalk has resulted and we save 
several hundred feet of cable and con- 
duit by the omission. The same cir- 
cuit -level grouping is carried out in 
the small audition or practice studio 
which contains a scaled -down version 
of the equipment in the main studios. 
The term "dbm" refers to single -fre- 
quency, sine -wave power 10 db above 
program material peaks read on the 
vu meter.5 

Detailed Audio Layout 

The principal circuits are shown in 
the block diagram. Fig. 5. The sources 
of input signal are four studio micro- 
phones, a control room microphone, 
an announce booth microphone. two 
RCA 70C1 turntables, and six incom- 
ing remote lines from points around 
Fort Slocum. All of these feed into 
an RCA 76B5 console or control board, 
and any one of them may be switched 
through a standard sound -effects filter 
or a reverberation (echo) generator, 
or both. 

The 600 -ohm line -level output of the 
console (actually plus 18 dbm) is fed 
through a limiter amplifier to a UTC 
LS141 hybrid coil. This is a double - 
secondary repeat coil or transformer 
which makes two 600 -ohm outputs 
grow where there was only one be- 
fore. One of these secondaries feeds 
through an equalizer to a recording 
amplifier whicb drives the two disc 
recorders fitted with Fairchild hot - 
stylus gear. This consists of a control 
box feeding an electrically -heated re- 
cording sapphire needle which softens 
the lacquer coating of the recording 
disc to provide an extremely quiet 
cut .5 The other hybrid secondary is 
shunted by a 600 -ohm resistor to pro- 
vide a terminated 600 -ohm circuit 
across which is bridged the high - 
impedance input of the rack -mounted 
tape recorder. 

All equipment, and all lines, trans- 
formers, and pads are set up on jacks. 
We use the CBS -pioneered single 
jacks 7 instead of the conventional 
broadcast -type double jacks, to save 
space and eliminate possible polarity 
errors in patching. The amplifiers 
and other permanent components of 
the recording channels are wired to- 
gether through the auxiliary or "nor- 
mal" contacts of their jacks as shown 
in Fig. 4. As a result, no patch -cords 
need be used for the standard or nor- 
mal channel line -up and it is easy to 
see why this arrangement is called the 
"normal- through" jack system. On the 
other hand, items used only occasion- 
ally, such as sound -effects filters, re- 
verberation generators, remote lines, 
etc., are patched in as needed. And of 
course, any of the normalled equip- 
ment can be re- connected differently 
by cords, or patched out of the circuit 
entirely. This arrangement provides 
a flexible system which facilitates 
November, 1953 
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troubleshooting, equipment substitu- 
tion, and special set -ups. This last is 
a great convenience when the staff 
includes enthusiastic pioneers contin- 
ually striving for unusual effects. 

The arrangement of the racks is 
shown in Fig. 1. Rack 1 is located 
alongside the Presto 6N recording 
lathes and includes from top to bot- 
tom the Western Electric 1126C lim- 
iting amplifier, vu meter, Presto 85E 
disc recording amplifier, RCA tube - 
check voltmeter, McIntosh 20W2 re- 
cording amplifier, UTC 3AX equalizer, 
and RCA BA2C preamplifiers. Rack 2 
contains utility amplifiers, Hallicraft- 
ers SX32 communications receiver, 
talkback amplifier, main patch panel, 
utility pad and transformer panel, 
cueing amplifier, and terminal blocks 
behind the blank panels at the very 
bottom. Rack 3 includes the Stancil 
Hoffman R4 tape recorder, patch 
panel, elapsed -time indicator assem- 
bly which totals the hours of use of 
major equipment items, reverberation 
generator, RCA 4917 sound -effects fil- 
ter, and RCA BA2C preamplifiers to 
make up for losses in the filter. 

Special Features 
While the equipment and over -all 

audio layout conform to standard 
broadcast practice, the nature of the 
studios as student laboratories re- 
quires additional features not usually 
found in commercial facilities.8 For 
example, with large numbers of inex- 
perienced personnel coming and going, 
\1 ires and cables trailing across the 
floor must be held to minimum num- 
ber and length. Thus a.c. power is 
available every eighteen inches from 
"wired plugmold" run inconspicuously 
along the top of the baseboard. At 
the end of the day, a switch at the, 
studio door turns off the power and 
also kills a red tell -tale light visible 
through a port in the studio door. Re- 
ceptacles for all four studio micro- 
phone channels are available at sev- 
eral points around the studio in the 
hollow chair -rail which serves as a 
wiring duct. This duct also carries 
utility audio circuits to multiple out- 
lets around the room. One of these 
circuits provides feed for program 
phones which may be plugged in by 
students on some types of shows to 
obtain aural cues from preceding 
parts of the program. The chair -rail 
duct also carries a grounding bus to 
which student -operated tape machines 
and sound effects turntables may be 
grounded to keep down hum. 

The "on- the -air" sign is controlled 
by a separate switch instead of by 
contacts on the console microphone 
keys, to permit the sign to be lighted 
when only student -operated tape re- 
corders are being used. When this 
very versatile sign goes on, it ener- 
gizes a relay which silences the studio 
telephone and intercom and substi- 
tutes a red light for the call buzzer., 
At the same time, another relay 
switches the talkback amplifier out- 
put from the studio speaker to a spe- 
cial pair of studio phones worn by a 
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student or an assistant instructor. 
This arrangement silences the studio 
talkback speaker while on the air - 
just in case --and at the same time 
makes it possible for the director to 
maintain verbal contact with the stu- 
dio. 

Another feature of the studios re- 
quired by student consideration is 
size. The studios will each accommo- 
date fifty students seated as an audi- 
ence for demonstrations. On the other 
hand, to permit simultaneous use by 
smaller groups for tape sessions, a 
heavy double -velvet stage curtain can 
be drawn across each studio to form 
two practice rooms. The sound absorp- 
tion of the curtain makes it possible 
to operate a tape recorder speaker at 
medium volume on both sides without 
serious mutual interference. The con- 
trol rooms, 14 by 19 feet, are twice the 
usual size in order to accommodate 
fifteen students seated as observers. 

The philosophy of the Armed Forces 
Information School is that instruc- 
tion in program production should be 
given at the professional level, imple- 
mented by a laboratory studio plant 
of comparable technical performance. 
The installation described was de- 
signed to meet this standard. 
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The "Compentrol" 
(Continued from page 79) 

hear from them as to their experi- 
ences. 

The "Compentrol" is currently avail- 
able in plain ar.d switch type. 1/2 meg- 
ohm and 1 megohm values. See Cen- 
tralab catalogue.? 
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POYIERFUL 

Mina 
DEPI NDABLE 

MORI 
POWLR 

GREA' ER 

STABI.ITY 

EASIET 

TUNING 

Model BTU -2 

7777 
mploying the newly developed B -T Uliratuner, t B -T 

Ultraverter, Model 13TU -2, provides for reception of all 
UHF channels on any TV set with quality unmatched by 
any converter, regardless of price. 'On /off' operation 
is automatically controlled by the power switch on the 
TV receiver. Terminals are provided for both VHF and 
UHF antennas. 

Advanced circuit design assures high gain, high stabil- 
ity, and lowest noise performance. A high ratio vernier 
knob permits easy, accurate tuning on UHF channels 
from 14 through 83. Tube complement: 6T4 6AF4, 

6A84, and Germanium Diode, 1N72. 
$3995 

BLONDER -TONGUE LABORATORIES 
Manufacturers of TELEVISION AMPLIFIERS. USE CONVERTERS, 

WESTFIELD, N. J. 

MIXERS, DISTRIBUTION UNITS And TV ACCESSORIES 

HIGH GAIN AT LOW COST 
R9 PLUS DX SIGNALS POSSIBLE -NO TVI 

SMALL AREA REQUIRED FOR 
INSTALLATION 

10 -20-40 METER GROUND PLAN[ ANTENNAS 
AXE l'RACI'ICAI. USING OUR LIGHTWEIGHT 
MOI.VIftE:N SM STEEI. N'11II'S. COl9'!:R PLATED 
with baked paint finish. thremiedMpered sections. 
standard as threaded stud on l,dt"m section. rive 
In ft. elm tents suitable for 20 meter ground 

3plane VERTICAL WHIP FOR FIXED SERV- 519.93 
ICES, 10 heave dub' roper plated steel 
thL1adedstsecthlanes swell meters, or use 

3.95 
16- FOOT WHIP 

meters 3.75 
BRAND NEW DYNAMOTORS 

12/24 l'OI:r INPUT. 400V/150 ma. output. will 
deliver 350V/200 a. 11.95 
12'24 VOL r INPUT. 000V /175 ma. output 12.95 n: IOIC H "NAMOTORS. brand n In original 
e rtona, ape rates on O, 12, 24 volt input. eco- 
nomical mobile power .................... 4.5 
DRY CHARRED PLASTIC CASE STORAGE BATTERIES 
2 VOLT 20 AMPVR F.. WI anl BB -54 S 293 
4 VOLT 

LT 40 AMPERE. Willard 
PHf- 

4n- 0 595 
e VOIT O AMPERE MINIATURE Willard NT -O 2.50 
COMBINATI1N A A H Ulll' BATTERY PACE. 
41e.V. 90 A ISn olt utnut. Ideal for compact 

i,ue quinment pply....... 2.95 
LINK 

S 
BSCH MOBILE POLICE RECEIVERS. 

OW steam 2-3 band. 
squelch control. Ideal for HAM. C.H. 

M ARS A MARINE MONITOR SERVICES. Used 
but guaranteed operating condition. Complete Ill e a volt nnut dynamotor A Jensen S" 
PM Speaker. special $13.95 

BUY ESSCO FOR BEST R C VALUES 
SIGMA F RELAY, Bonn ohm, hm Va .° S .95 
KI'il.MAN 11E-:15. I 0.01111 uhm at 1 SI'I,T .95 
PETERSEN '2. :15. 27.215 '.0 I tolerance. SV'so. -ket 4.95 
LORENZ RECEIVER. COMPLETE remis' for Inst. 14.95 
DITTO. WITH SIGMA 4F and EU MARK III 
Escapement. complete stets. not a kit 24.95 
PARTS KIT TO Nt'i1.D VOIIt OWN. WITH TUBES 9.95 
MILLER RECEIVER PARTS KIT. WITH SIGMA 
4F RELAY AND DRILLED EASE... 

. 

... 10.95 
OSE TYPE 01'EN1'll CO I1.5 for all had tul,e sets 1.75 
2 VOLT VIBRATOR l'OWI'R SUPPLY l'ARTS KIT, 
complete with drilled chassis 9.95 
PRECISION WESTON 2" SQUARE PANEL M 
0.5 ma.. $2.95: 0.50 ma.. 53.45: 0 -1 ma 
53.93: 0 -500 ua . ... ... ... 5.95 
FI.I:Awi:IGHT 1100XUP WIRE. 25 itet of 5 enl,rs .35 
LINEN BASE BAKELITE BOARDS FOR AI.1. ItE- 
Crit'i:RS....S0.29: DRILLED BOARDS 1.00 
Essen .scrim - WATT TRANSMITTER. n 2 lobe 
full 5 watt Job with built -In 2 voit battery A 

14.93 power supply 

SET.SINartotira'sLDlsr 
RENGTHAS TES ñIMETER chs 

checking. kit 'parts Incl. precision resistors 1195 
9,2 ft. Sectional whip antenna with top of cold- 
net net mount 
SIGMA 4E RELAY RFPI.ACEMr.NT COILS. 2000 
:1000 A 10.00(1 ohm units avallabi, for repairing 1.25 defective relays 
MICRO-SWITCH Ke:TER SWITCH .65 
SEND FOR FREE CATALOG. MONEY RACK GUARAN- 
TEE ON ALL ITEMS. SAVE C.O.U. FEES. Include post- 
age. excess refunded. 

ELECTRONIC SPECIALTY SUPPLY CO. 
58 Walker Street, New York 13, New York 
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a e e e to servicemen 
who really want to 

learn to use the 

OSCILLOSCOPE 
fully and accurately! 

A complete 
guide to using 

the handiest 
service instru- 
ment of all... 
...On all kinds 

of jobs!... 
Written so you 

can really 
understand it 

MODERN OSCILLOSCOPES 
AND THEIR USES 

fly .I \Cult H. REITER..jr. 
of Allen 13. DuMont Laboratories, Inc. 

3 ?6 pages. 370 illustrations, $6.00 
Like most servicemen, you've proba- 

bly read a lot about oscilloscopes -hut 
still don't know how to use them as well 
as you'd like to. 

If so. here's the book you've been 
looking for! 

In MODERN OSCILLOSCOPES AND THEIR 
USES, Mr. Ruder starts right at the beginning. He 
shows how oscilloscopes are designed and how they 
work. Then he explains exactly how, why and where 
to use them. 

No involved mathematics. No puzzling theoretical 
discussions. Instead, this world famous authority gets 
right down to earth in answering the questions that 
have probably kept you front taking full advantage of 
the money- making service 1 *'_..I bili ties in oscilloscopes. 

HOW TO HANDLE TOUGH JOBS 
EASIER AND FASTER 

From routine trouble shooting to han- 
dling the toughest realigning and ad- 
justing jobs, each operation is carefully 
explained. These include determining 
where and how to use the oscilloscope: 
how to make connections; how to adjust 

circuit components; how to set the controls -AND, 
ABOVE ALL, HOW TO ANALYZE PATTERNS. 
From dozens of pattern photos you see and learn to 
recognize patterns that are wrong, nearly right and 
exactly right! 

SAVE HUNDREDS OF DOLLARS 
IN AM -FM -TV SERVICE TIME! 

Busy servicemen have told us that 
t lie television service section 

alone 
MOD- 

ERN OSCILLOSCOPES alone is worth 
the entire price of the book. Hure you 
get exact procedures for aligning the I -F 
stages; aligning V -F tuned circuits in 

the mixer stage; checking gain of the picture I -F stage 
by stage; troubleshooting the sweep circuits ... and 
dozens of other jobs. Similar big sections cover use of 
the oscilloscope in AM and FM radio servicing and 
other electronic uses. 

NO other type of specific service training con 
SO much to you in terms of increasing your efficiency 
and earning power. Use coupon today! 

I 

I 
1 

I 
I 

I 

1 

Employers Name and Add re ss 
/'rice outride I. Y.:1., En 50, cosh only. Money bock / you return book within 10 days. 

ffm - - - - - - - - - - - - - - t 

Dopt. RN -122. RINEHART BOOKS, Inc. 
Technical Divisi,,n 
232 Madison Avenue, New York 16. New York 

Send MODERN OSC ILLOSCOPES AN I) 
THEIR USES for lu -DAY FREE 
TION. If book is satisfactory. I will then send you 
$0.00 promptly in toll payment. If not. I will return 
book postpaid in good condition and owe you 

thing. 
Name 

Address 

City, Zone, State 
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International Short -Wave 
(('olitinucd from page 132) 

Al gent ina -LRS2, 9.310, noted clos- 
ing 2200 in Spanish; classical music 
weekdays after 2000. (Kahan, Calif.) 
SIRA, 15.345, Buenos Aires, noted in 
English 1845 -1930, excellent level. 
IZirkle, Va.) 

Australia -VLC9, 9.615, is good level 
in Eastern North American "mor'ning" 
beam 0700 -0845, news 0715, 0815; DX 
session Sun. 0830. (Welch, Mass., oth- 
ers) 

Belgium- Belgian Congo -The Bel- 
gian Short -Wave Service is currently 
scheduled over 6.000, 1300 -1600 French, 
English, Swedish; 9.144, 1815 -1930, 
French, Dutch, also 1930 -2200 on 9.144; 
in parallel on 9.655 (OTC, Leopold- 
ville); 1200 -1615 in Dutch and French, 
9.745; same channel in Portuguese, 
Spanish 1615 -1800; 11.850 in French, 
Dutch 0700 -0800, 1200 -1245, 1300 -1600; 
15.335 in French, Dutch 0600 -0800, 
1200 -1245; 17.860 in English, Dutch 
0500 -0600, in French, Dutch 0600 -0800. 
(ISWC, London; Kroll, N. Y.) OTC, 
9.655, Leopoldville, good level in Eng- 
lish 2000 -2200 closedown, relaying 
ORU. (Boyce, N. J.) ORU, 9.767, Brus- 
sels, is good level same time. (Ress, 
N. Y.) 

Bolivia -CP38 or Radio Illimani or 
both may be "looking for a hole;" 
someone pops up once in a while any- 
where from 9.450 to 9.497 at various 
times 0600 -0730 and 2005 -2115. (Stark, 
Texas) 

Brazil -A "Radio Cultura" outlet 
has been noted on 6.165A to 2300 close- 
down when played several notes of 
"Smoke Gets in Your Eyes." (Stark, 
Texas) ZYB8, 11.765, noted 1630; 
ZYC8, 9.61, heard 1635. (Mesquita e 
Sousa, Portugal) 

A new station is "Emissora Univer- 
sitaria" of the University of the State 
of Rio Grande do Sul, on the air Mon. - 
Fri. on 3.945 at 1800 -2000; mostly clas- 
sical recordings, with a few lectures in 
Portuguese by University professors; 
announces as "the pioneer of the Uni- 
versity stations in Brazil." Radio Difu- 
sora Brasileira, Uberlandia, State of 
Minas Gerais, now operates in the 126 - 
m. band on 2.340 with call of ZYV30, 
500 watts; is scheduled 0530 -1200, 
1500 -2100; wants reception reports and 
is having QSL cards printed; has been 
heard in Canada. (Villela, Brazil and 
others) 

British Honduras -Radio Belize, 
4.950, fair some days with BBC nett' 
relay 2000, followed by sports round- 
up. (Saylor, Va.) 

Bulgaria -Radio Sofia lists English 
1500 -1515, 1615 -1645, 6.070, 7.670; 1800- 
1815, 2000 -2030, 9.700; latter good 
level 1800 -1815. (Boepple, Ohio) 

Canada -CFRX, 6.07, Toronto, Ont., 
is often quite good mornings, after- 
noons, or evenings (EST). (McEwen, 
S. C.) 

China -Radio Peking, 15.060AV, 
noted with English 0400 -0427. (Sallie 
DX -ing Club, Sweden) On West Coast, 

!!TV ANTENNA SPECIAL!! 
STACKED ARRAY! YOU GET: 

a TEN- ALUMINUM CONICAL.% hays, 
I pr. 'q" bars. 2 five ft. 1t/ " 
masts Itaperedi. I pr. Wall Brkts, 50 $1195 ti. twin -lead. Ishpd express -ALL 
FOR 
VOLT DC MOTOR (Delve). Fully cased. duet. 
proof. t a" shaft. O,. 2ä.á.x4. (4 lbs. I..S2.95 

L 40 HP AC MOTOR .Robins & Myers!. 115V. 
1050111,51. With capacitor & switch 10 1ns.l. .95 

GUN SYNCH. CONTROL SOX I Fairchild 515:1. 
G"1ä.51 ins" of Relay. Toggles, Jewel. Fuses. 2.95 

80`TV DEFLECTION YOKE for 12" & IS" tubes 1.49 

I Ready -To- Install REPLACEMENT CONE & VOICE 
COIL ASSEMBLIES. Each complete with Spider. 
Leads A Instrntions. Send complete specs. or 
,Id tune with order. 

Any 4" or , Assbly 51.10; Any 8" A..I.Is $1.50 
Any 7" or 71 k Assb. $1.70; Any 8' A. -'.I, Si so 
Any 4'11V' Asshly $1.50; Any 8xu" .5 I 

`1FREE " NOW REAOV 

' NOV. SECIAL " -ROTARY MALL-NEAR- 
ING SWIVEL ASSEMSLY. Orig. designed 
for TV table sets: used also for CIIASSIS 
hSERVICING. 

DISI'I.AV WORK. Rugged 2,5 9 5 ardware nod. between la' 0.u. mason 
Ile 'dates 
EXPERIMENTAL TUBES fOr test researc. i F. tested. Kit of 40 asstd. eevg. type.....51.98 NS]O ilh matching transformer. 

811110 ohms Impedance 2.49 Vs. 21 . byy. duty. ea. 10e; 12/1.00 
WAFER TUSK SOCKETS, 4. 5, 8 or 7 pin. or 
S" 

kxm I ... 
==== 

dße oex.; l i.2 «'t DIAL s Calif,. in 
Metal Housed. shaft ext... .79 

90 OHM.100W. W.W. RESISTOR. Std. Edison 
selew hose. 71,2" L. x 1 O.l'. Ea. 89e....8/3.50 

"WOOD CABINETS" . . . 
Type "3" 

17xl0nax ::ti,' 
Dial opening: 1oas'x ilk" $2.49 

Type "C "- Mahogany, 
Inside: 14 V4x0a a" sq. 
Dial opening: 8 "xis 1.95 

Type D "- MIDGtT CAL. 
INET. Pol. walnut. In- 

side: 7"x5 12's4. With 4 min. tube 
Type F"a -1 ightl Oak, Inside: 12t1/4 x ?x7i 

Dial opening: K1., "x :t1 :a" 
h " 1.49 

Type l G "- INTERCOM CAUINIT. Ivory fin - 
h. f l 1x :t a 2 ". Takes 4- snkr & am 

Miner 
:I 

1.29 

IT'S TERRIFIC . OVER 5000 SOLD!! and tin 
NEW "JUM50 RADIO -ELECTRONICS PARTS NIT" 

o IGOER & SETTER! HERE'S JUST PART 
OF WHAT YOU GET: :Servi. condensers 
Resistors. coils ,w rhea. Wire. Photo. $ 9 5 s a TV Dim:... TV Parts. Etc., Etc. 
Shpe. wt. 20 lbs.- STILL ONT Y 

"DIRECT FACTORY SPEAKER REPAIRS SINCE 1927" 
Min. order $3.00. 20,e deposit req. o 

n 
ail Gß30.'.. 

PL :ue add sufficient postage- exrrss refunded. 

LaYY RADIO CORP. I 

67 Dry 5t'rrt 
Nrw Toil, 7, N. Y. 

APPROVED 1954 MODEL 

SOLD ONLY AT BOSTON'S FAMED RADIO SHACK 
Radio Shack bought Approved Electronics' EN- 
TIRE output of this brilliant tuner, to eliminate 
all middleman profits and bring America's music 
lovers a bargain NO ONE can duplicate! 

FEATURES! 
Discriminator 

Double- Limiter 
Cath. Follower 
30. 15,000 cgs 
Tuned -RF FM 
Tuned -RF AM 

12 Min, Tubes 
6 -Gang Cond. 

ORDER BY MAIL, 

ADD POSTAGE 

Tuner: 84 W, 514 H, 8 
D. Use with any ampli. 
fier. Requires separate 
power supply 6.3V AC @ 
4 amps, 190V DC @ 5S 
ma., available for only 
$12.05 extra. 

HI -Fl SYSTEM, $157.50 
Approved tuner and sup- 
ply, Bell 2I22B amplifier, 
Univ. 6200 (12 ") speaker, 
V -M 951GE changer with 
G -E pickup. Reg. $201.55. 

RADIO SHACK CORP 

167 WASHINGTON ST BOSTON 8. MASS 

Free 
New 224 -page 
audio -radio -TV 
catalog! 

RADIO & TELEVISION NEWS 
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at that time Peking is best on 10.26 
and 10.20; 9.04, 7.50, 6.20A are weak; 
11.68, 15.O6AV are inaudible. (Balbi, 
Calif.) 

Colombia --"La Voz de Cali," HJEX, 
6.196A, Cali, noted signing off 2300. 
(Stark, Texas) Radio Sutantenza, 
5.070A, is heard with music 2000 -2030, 
very good level in Sweden. (Ingelsson) 
Excellent from 0600 with news in 
Spanish. (Sanderson, Australia) Heard 
closing with bells, then Colombian Na- 
tional Anthem around 2058. (Belling - 
ton, N. Y.) HJCQ, 11.680, Bogota, 
comes in fair around 2300. (Calos, 
Calif.) 

Cuba - "Radio Reporte del Hora," 
COCW, Havana, noted to 2400 close- 
down; signs on 0630; English news at 
a quarter to the hour; gives frequent 
time checks, commercials, weather an- 
nouncements. (N. Z. DX Times) Noted 
on m.w. 550 kc. recently. ( Seheiner, 
N. J.) COBZ, Radio Sakis, 9.03A, Ha- 
vana, has BBC's "English by Radio" 
session daily except Sat., Sun. around 
1810 -1815. (Glowienka, Wise.) 

Czechoslovakia- Prague, 9.55, noted 
at good level to North America in 
English 1930 -2000, 2300 -2330. ( Parrish, 
Ga.; Dupre, La.; Zerosh, Pa.) 

Denmark --OZF, 9.52, good in Eng- 
lish 2100 -2130 sign -off. (Klein, Va.) 

Dutch New Guinea -After testing 
on 5.045, Radio Hollandia has moved 
to 4.865 where it has some interfer- 
ence from AFRS, Tokyo, 4.860. (N. Z. 
DX Times) 

Egypt -When this was compiled, 
Cairo was widely reported at strong 
level on 9.615A around 1320 -1700 in 
parallel with 11.815; news 1330; it ap- 
pears the 9.615A outlet may be one of 
the new 10() kw. stations of Radio 
Cairo. ( Seheiner, N. J.; Fisher, Fla.; 
Mast, Bellington, N. Y., others) Good 
level on 11.815 closing 1700. (Boepple, 
Ohio) Noted on 11.965A at 0030 with 
Arabic session of news, music. (San- 
derson, Australia) 

Fiji Islands -ZJV, 5.980, Suva, noted 
0345 with musical program and news; 
on 3.980 at 0445 excellent level in 
variety program, then news. (Sander- 
son, Australia) 

France -Paris, 7.240, noted 0145 
with French -English lesson ( "The 
French Have A Word For It "), beamed 
to the United Kingdom. (Sanderson, 
Australia) Heard signing on 1800 over 
9.685A after interval signal; very 
strong level at 1830 sign -on over 
11.700. (Smits, Minn.) 

French Morocco -Radio Rabat, 7.220, 
noted with call in French and "exact 
time" 0800, then news in French fol- 
lowed by light music 0810. (l'earce, 
England) 

Germany - AFN, 5.470, Bayreuth, 
noted on a Sat. 1430, fair level. (N. Z. 
DX Times) The Overseas Service from 
Cologne, via Hamburg, is scheduled 
2030 -2330, 5 980. 7.290; 0530 -0830, 
15.275; 0930- 1230, 1300 -1600, 1700 -2000, 
11.795. (WRH) Leipzig, 9.73A, is noted 
in German 0130. (Malmo DX -aren, 
Sweden) 

Guadeloupe-- FG8AH, 9.440A, Basse- 
Terre, noted closing down 0630. 

November. 1953 

ly 10% Down...18 Months to Pay! 

allicrafters 
an SAVE you money. .. Liberal Trade -ins 

-76 RECEIVER ... $199.95 

$20 Cash Down 
$15.90 per month - 1 2 months 
$10.90 per month -18 months 

Extra selectivity with double superhetro- 
dyne circuit. One RF, two conversion and 
3 If stages. Range 550 -1550 Kc, 1.7 =34 
Mc in four bands. 8 tubes plus voltage 
reg 'later and rectifier. Complete with 
tub.,s, less speaker. 

LEO I. 
MEYERSON 

WoGFO 

SX -71 RECEIVER ... $249.95 

$25. Cash Down 
$19.87 per month - 12 months 
$13.63 per month - 18 months 

Double Conversion sharp selectivity, 
plus built -in NBFM at moderate cost. 
11 tubes plus voltage regulator and 
rectifier. Low down payment. 

HALLICRAFTERS REC 

MODEL DOWN CASH 
NUMBER PAYMENT PRICE 

5.81 $ 6.00 ....559.95 
S -8ï $ 6.00 ....$59.95 
A -8.. $10.00 ....$99.50 
S 3EC $ 6.00 ....559.95 
R -46 Speak $ 2.50 ....$24.95 

EIVERS AVAILABLE 
MODEL DOWN 
NUMBER PAYMENT 

5 -408 $13.00 .. 
S53A $10.00.. 
S -72L $12.00.. 
S 77 $13.00.. 
HT 20 XMTR $44.95 .. 

FOR IMMEDIATE SHIPMENT 
CASH MODEL DOWN CASH 

PRICE NUMBER PAYMENT PRICE 

. S129.95 ST -83 $13.00 ...5129.95 
S 99.95 S -78A $ 8.95 ...5 89.50 

. 5119.95 SX -62 $35.00 ...5349.95 

. SI 29.95 S -72 Port $11.00...$109.95 

.5449.50 SX -88 Rec $50.00 ...5499.95 

JUST OFF THE PRESS! 
Big New WRL 1954 Catalog 

Offering the greatest selection of radio d television 
equipment, parts, and supplies, from "The World's 
Largest Distributor of Amateur Radio Transmit- 
ting Equipment." Order with confidence from 
"WRL -the world's most personalized radio 
supply house." 

WRITE -WIRE I 
1 PHONE 2 -0277 

WORLD RADIO LABORATORIES 
744 west Broadway 
Council Bluffs, Iowa 
Please send me: WRL XMTR Info 

Rodio Map 256 Sx7I Info 
New Catalog S -76 Info 
Used Equipment List New Log Book 

Name 

R-11 

RR ma 

ItT34 /APS -13 UHF TRANSCEIVER 
Complete 420 n c transmitter -receiver. with RF heads. 
5 s ,.I :10 m e IF. excellent condition. less tunes 
and nit0amotor. with circuit diagram. 812.0.. 

500 ohm ohm 2 watt carlwm pot /knot, and hard- 
2ware. 3 le. 7 nin miniature tutu. shield and retainer. (l re for S1. 420 mil mhbv. 40e. lu lug 
terminal t anI w Se1rnldenotron and 3 resistors. 21ík. 
20M whew und pot. 211c. 2021 thyratron. tille. TZ20 
triodes. Si. TSilib AP 300.10011 mc freq. meter, 

wo ran pply parts for APS13. Minimum 
order) :: S. 

n 

n ('.0 D. deposit. 
KENNEDY ASSOCIATES 

21118 Rigsby Avenue San Antonio. Texas 

NOTHER OUTSTANDING JOBBER 

ETTE RADIO, LTD. 
0 St. James West 
onlreal, Canada 

HAS THE 
SENSATIONAL NEW 

CO SCOPE KIT 

IN STOCKI 

GET INTO 

ELECTRONICS 

You can enter this uncrowded. Intere.r:nc 5, id. 
Defense espanlnn, nest developments demand 
trained speelallsts. Study all phases radio & 
electronics theory and practice: TA': FM; broad - 
casting; sets Icing; aviation. marine. police radio. 
18 -month course. Graduates in demand by major 
COmpanle -. II. S or equivalent requi rei. Begirt 
Jan.. 51a r. L ß..1,t. Campus life. Write for 
catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso. Indiana 
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the only complete 

all- channel 

UHF converter line 

"STAR" 
MODEL LCU- Proven all -chan- 
nel performance everywhere. 
Coaxial tuning at a new low 
price! 

ALL -NEW "SUPER" 
MODEL MTU - Coaxial tuning 
for unmatched performance ... 
especially in difficult reception 
areas. - - 

MODEL HT -5 -At last, a front - 
end tuner that answers the 
problem of concealed installa- 
tion for all- channel reception. 
Coaxial tuned! 

Sold by leading 
jobbers everywhere! 

Write today for free 
bulletin to Dept. T9 

36 -17 20th Avenue 
Long Island City 5, N. Y. 
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Guatemala - TGNC, 11.85, noted 
2330 -2345 with organ melodies. 
(Mitchell, N. Y.) TGBC, Radio Colo- 
nial, 6.565, heard 2110 with popular 
music, fair level. (Cox. Dela.) 

Haiti -Radio Commerce, P.O. Box 
94, Port -au- Prince, 4VA, 4VB, appears 
to have settled down on a schedule 
which includes use of 9.485 around 
0630- 0800V; and 6.140 at 1600 -1930 and 
2100 -2300 or later. ( Seheiner, N. J.; 
Niblack, Ind., others) 4VEH now has a 
mailbag session called "Listener's 
Post" on Sat., 0610 over 9.690; is 
scheduled 0530 -0900 daily on 9.690; on 
Sun. also 1630 -1900 on 9.690, 1900- 
2130 on 9.727; is using new antenna 
and requests comparison reports. (Fox, 
West, Va.) 

Holland - Radio Nederland, 11.73, 
noted in English to North America 
1630 -1725, good level. (Dodge, Mass.) 

Hong -Kong - ZBW3, 9.525, noted 
0615 with musical session. (Sanderson, 
Australia) Heard 0345 -0430 with talk 
in Chinese, then station call in Eng- 
lish. (Ishikawa, Japan) 

Hungary - Budapest, 9.833, noted 
2300 with English, good level. (Math - 
erly, Ohio) 

India - English news is scheduled 
1930 -1940, 11.950, 15.290; 2310 -2320, 
15.130, 17.705; 0235 -0245, 15.380, 17.740; 
0830 -0840, 11.780, 15.380. ( Scheiner, 
N. J.) 

Indo -China (Vietnam) - English 
schedules of Radio France -Asie, Saigon, 
include 1830 -1900 on 7.230; 0900 -1115, 
11.935; 2030 -2045, 11.935; news 1830, 
2030, 0900; news in French 2045, 1100. 
(Catch, England, others) Noted on 
15.420 at 0445 with English service in 
news, music. Hanoi, 7.408A, heard 
0545 with French program of news, 
music. (Sanderson, Australia) "Voice 
of Vietnam," 7.288, is fair to good 
0900 -0930 in French, 0930 -1000 close- 
down in English. (Morgan, Calif.) 

Iran - Radio Tabriz operates on 
6.090, 7.5 kw., 2200 -2400, 0400 -0630, 
0830 -1130; news in Persian 2300, 0500, 
1100. (WRH) 

Italy -Rome noted on 11.905A to 
North America 1920 -2200 with news, 
music. (Miller, N. Y.) Lists this sched- 
ule as 1920 -2000 on 11.905A and 9.570; 
at 2145 -2200 over 15.40, 11.905A, 11.81, 
9.71, 9.57. (Crowell, Pa.) 

Japan -Radio Japan, Tokyo, has ex- 
tended schedules -for Pacific Coast of 
North America 0000 -0100, JOA3, 9.695 
(new), JOB4, 11.780 (new); for Ha- 
waii 0200 -0300, JOA6, 15.135, JOB4, 
11.780; for Australia 0400 -0500, JOA6, 
15.135, JOB6, 11.725; for North and 
Central China 0600 -0800, JOA3, 9.695, 
JOB2, 7.180; for Indo- China, Thailand, 
Burma 0945 -1045, JOA3, 9.695, JOB6, 
11.725; for India -Pakistan 1100 -1200, 
JOA3, 9.695, JOB6, 11.725; for Europe 
1400 -1500, JOA3, 9.695, JOB2, 7.180; 
for South America 1600 -1700, JOA6, 
15.135, JOB6, 11.725. ( Seheiner, N. J.; 
Ishikawa, Japan) 

Kuwait - Al Kuwait, 5.000, still 
noted around 1245 with Arabic music, 
but has poor signal now due QRM 
from MSF, Rugby, England, same 
channel. (Catch, England) 

Lebanon -Radio Beirut, 8.036A, 
noted 1600 with a VOA rebroadcast; 
news in Arabic 1625A, closed 1630 
with march; still has English 1000- 
1100. ( Pearce, England) 

Libya- Forces Broadcasting Station, 
4.965, Tripoli, noted 1545 with popular 
recordings; closed 1600 "until 0430 
GMT" (2330 EST) ; said "Goodby to 
listeners in Tripolitania and goodnight 
to short -wave listeners wherever they 
may be;" played "God Save the 
Queen ;" woman announcer. (Pearce, 
England) Lists schedule of 0130 -0315, 
0700 -1800 (Sun. 0200 -1800); uses 250 
watts through a dipole, center -fed, 
with coaxial cable. ( Scheiner, N. J.) 

Official list of Cuban television stations on the air or granted construction per- 
mits as of July 15, 1953. Data supplied by Dr. Francisco Palomares Garcia, sub - 
secretary of the Ministry of Communications and Transportation, Republic of Cuba. 

CALL CHANNEL CITY POWER (kw.) OWNER ADDRESS 

CMA-TV 2 Havana 5 Radiotelevision El Mundo Calle 23 .55, Vedado 
CMUR-TV 4 Havana 5 Union Radio Talgvision Mezan 52 
CMQ-TV 6 Havana 5 Circuito CMQ Radiocentro. M *312, 

Vedado 
CMBF-TV 7 Havana 5 Radio Universal Radiocentro, M 312. 

Vedado 
CMGQ-TV 9 Matanzas 5 Circuito CMQ Radiocentro, M #312, 

Vedado 
CMH-TV 3 Santa Clara 5 Radiotelevision El Mundo Calle 23, -55, Vedado 
CMHQ-TV S Santa Clara 5 Circuito CMQ Radiocentro, M #312, 

Vedado 
CMJL-TV 6 Camaguey 5 Circuito CMQ Radiocentro, M +312, 

Vedado 
CMKU-TV 2 Santiago de Cuba 5 Circuito CMQ Radiocentro, M 312, 

Vedado 
CONSTRUCTION PERMITS GRANTED 

11 Havana 5 Television del Caribe Calle 23 101, Vedado 
12 H 5 Cadena Azul de Cuba Prado -53 
12 Matanzas 5 Radiotelevision El Mundo Calle 23 55, Vedado 
10 Santa Clara S Union Radio Television Maton 52 

8 Santa Clara 5 Cadena Azul de Cuba Prado -53 
4 Florida 5 Radiotelevision El Mundo Calle 23 .55. Vedado 
9 Florida S Cadena Azul de Cuba Prado -53 

11 Camaguey 5 Union Radio Television Maton 52 
S Holguia 5 Circuito CMO Radiocentro, M -312, 

Vedado 
4 Santiago de Cuba 5 Radiotelevision El Mundo Calle 23 -55, Vedado 

13 Santiago de Cuba 5 Union Radio Television Mazan 52 
12 Holguia S Union Radio Television Maton .52 
7 Santiago de Cuba 5 Cadena Azul de Cuba Prado 53 
8 Holguia 5 Cadena Azul de Cuba Prado -53 

10 Santiago de Cuba 5 Cadena Oriental de Radio Campanario -215 
3 Holguia 5 Radiotelevision El Mundo Can. 23 -55. Vedado 

All addresses given are in Havana, Cuba. 
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Malaya -Radio Malaya, Singapore, 
now uses 3.330 which may have re- 
placed 7.200; noted to 1030 weekdays, 
to 1100 Sun. (N. Z. DX Times) Heard 
on 4.825 at 0545 with UN news, then 
"Music from the Movies." Noted from 
Kuala Lumpur, 6.025, at 0445 with 
church service, organ recital. (Sander- 
son, Australia) 

Mozambique- CR7BJ, 9.766, is be- 
ing heard again on West Coast with 
fair level 2300 -2400 in English. (Balbi, 
Calif.) Noted on 4.916A with request 
session called "The Lucky Disc" at 
2330. (Saylor, Va.) Heard occasionally 
parallel around 2345 on 3.490, weak 
level in Dela. (Cox) 

New Caledonia -Radio Noumea is 
using 3.375 now parallel 6.034A at 
0200 -0530; signal on 3.375 is strong 
"Down Under." (N. Z. DX Times) 
Has new:; in French 0300. !Sanderson, 
Australia) 

New Zealand -Revised schedules of 
Radio N,,wV Zealand are to Australia 
1300 -1645, ZL8, 9.620; 1700 -0145, ZL9, 
11.810; 0200 to closedown, ZL8, 9.620; 
to Pacific Islands 1300 -1645, ZL18, 
9.520; 1700 -0145, ZL3, 11.7.30; 0200 to 
closedown, ZL18, 9.520; at present, 
closedown is 0545 weekdays, 0620 Sat., 
0500 Sun. 

Norway - Radio Norway, 9.61, is 
good to West Coast 2300 -2400. (Des - 
kins, Calif.) 

Pakistan - Radio Pakistan, 3.945, 
Karachi, is strong level in N.Z. with 
English 1015; also on 5.990 then. Dac- 
ca. 4.805, Home Service relay, has a 
weak signal to 1130 closedown. (N. Z. 
DX Times) Karachi noted on 9.645 at 
0445 with Home Service in news for 
Asia. (Sanderson, Australia) Karachi, 
11.885, noted 2030 with news for South- 
east Asia, then native music; an- 
nounces 15.335 (not heard) parallel 
and says both are 50 kw. (Parrish, 
Ga., Mast, N. Y., others' Heard on 
11.885 at 1000 -1030 with music. (Fra- 
zier, Texas) Noted with English 1015 
on 9.484; with slow news in General 
Overseas Service 1310 -1330 on 7.010, 
11.650. (Pearce, England) Same noted 
on the 11.650 channel in Pa. (Parsons) 
Heard with news 1500 over 11.650; and 
closing 1614 on 9.645. (Harris, Mass.) 

Peru-- OAX4T, 9.562A, noted around 
2100 -2215 or later, excellent level. 
(Kippel, Colo.; Zerosh, Pa., others) 

Philippines -"Voice of Davao" has 
been heard in Japan, believed testing, 
on 7.230, closing 0915 with Philippines 
National Anthem. (Japanese Short - 
Wave Club) DZH9, 11.855, is fair from 
0900 to 1200 closedown. (Morgan, 
Calif.) 

Portugal- Lisbon has returned to 
11.835 from 11.935 and the 19 -m. out- 
let (formerly 15.125) is now announced 
as 15.0:30. (Radio Sweden) Noted on 
measured 15.036 at 1030 and to close 
1200, when clock struck "5 p.m.;" 
signed off with "A Portuguesa." (Fer- 
guson, N. C.) 

Roumania - Bucharest's new 9.570 
channel noted in French 1707; closed 
1710. (Bellington, N. Y.) Should have 
English 2200 -2230; do not confuse with 
Warsaw, Poland, which- seems to 

November. 1953 

"share" the channel with Bucharest 
at various times; listen for identifica- 
tion! Noted by Pearce, England, on 
this channel with English 1400A. 

,3audi- Arabia - Djeddah, 11.950, 
noted 2330 with Arabic program to 
Near East. (Sanderson, Australia) 
Heard near 7.095 at 1335 with talks 
in Arabic and music; news in Arabic 
1355, closed with march -anthem 1410. 
(Pearce, England) 

Spain- Madrid, 9.363, is good level 
in English to North America 1800- 
1810, 2205 -2245. (Kirby, Mo.) 

Sweden -Radio Sweden has made 
these changes --1900 -2145, 6.065; 2200- 
2215, 6.095; 2300 -2400, 11.880; 0000- 
0130, 11.705; 0800 -0845, 0900 -1100, 
1200 -1245, 11.880; 1300 -1345, 11.705; 

1600 -1700, 11.880; 1800 -1845, 9.620, and 
1800 -2100, 9.535; all other transmis- 
sions- including "Sweden Calling DX- 
ers!", the European Service, the relay 
of Home Service -remain unchanged. 
(Radio Sweden) Noted by Beatty, 
Dela., ending English on 9.535 at 2145. 

Switzerland- United Nations Radio, 
Geneva, now uses 9.545 instead of 
6.675. (ISWC, London) Berne is good 
signal on 6.165, 9.535 around 2100 in 
English to North America. (Dupre, 
La.) 

Tahiti -Radio Tahiti, 6.980, Papeete, 
noted in Tahitian language to 0015, 
then French to 0130 sign -off; no Eng- 
lish noted any more. (N. Z. DX Times) 

Taiwan- BED26, 10.080, heard 0515 
at good level with Western music. 

THE NEW WALL BAFFLE BY UTAH 

The new, luxurious looking UTONE wall baffles will complement the 
Interior of any restaurant, church, school. lone, club, tavern or factory .. wherever speaker housing is needed. 

The quality and construction of Utone wall baffles is of the finest, the 
finest woods matched by the fine production skill of Utah -a pioneer and 
leader in the sound field for over 30 )cars. 

Utone wall baffles are available in three beautiful finishes and four 
versatile sizes- Genuine Honduras Mahogany -in red or brown finish, hand. 
some limed oak and natural unfinished wool. Models in 6, 8, 10 and 12 
Inch sixes. 

l'tone baffles are also available for delivery complete with mounted 
Speakers. 

NOTE THESE 
UTONE QUALITY 

FEATURES ! 
r 

!Ifl4RlT 

Master R ood,rorkers 
High floss Lacquer Finish 
Beautiful Matching Grill Cloth 
Free of Vibration and Rattles 
Moisture and Water Resistant 
All Joints Mortised and Secured 
If ids Water Proof Glue 

ade rom the Finest .5 P 

THE HEW ATONE WALL BAFFLES ARE BUILT BIGHT 

AND PRICED RIGHT TO SEL. 

Write torlau for catalog and prices 

RADIO PRODUCTS CO., INC. 
1350 MONROE STREET - HUNTINGTON, INDIANA 

205 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


OWN THIS GREAT LIBRARY 

for complete authoritative 
analyses of all important 

AUDIO AMPLIFIERS 

Only data of its kind available on hundreds 
of important audio amplifiers. Complete, 
uniform, detailed analysis of each unit, 
based on actual laboratory study of the 
equipment. Includes circuit diagrams, 
chassis photo views, parts data, full techni- 
cal coverage. Available in four profusely 
illustrated volumes- absolutely indispen- 
sable to audiophiles, engineers and students. 

VOI.. 4. Covers 75 audio amplifiers and impor- 
tant tuners produced during 1951 and 1952. 
Never before available in a single compilation. 
352 pages, 83,5 x 11". 
ORDER AA -4. Only $3.95 
VOL. 3. Covers 50 audio amplifiers and 22 FM 
and AM tuners made during 1950. Detailed 
data on design and servicing. 352 pages, 
8% x 11". 
ORDER AA -3. Only $3.95 
VOL. 2. Covers 104 amplifiers and 12 tuners 
produced in 1949. 368 pages, 8% x 11 ". 
ORDER AA -2. Only $3.95 

VOL. 1. Covers 102 post -war amplifiers and 
tuners produced through 1948. 352p, 8% x 11 ". 
ORDER AA -1. Only $3.95 

BEST -SELLER ON AUDIO! J- 
"The Recording and 
Reproduction of Sound" 
Only romp/rte. reference on 
AUDIO! New second edi- 
tion -over 800 pages. 
Chapters on sound wave 
behavior; recording 
methods; the decibel; phono 
reproducers; cutting stylii; 
microphones; loudspeakers; 

dividing networks; attenuators; mixers; ampli- 
fiers; tuners; home music systems -hundreds 
of other subjects. The great Audio book by 
Oliver Read -largest -selling in its field. 
ORDER RR.2. Only $7.95 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, 
or write direct to Howard W. Sams & Co., Inc. 
2203 East 46th St., Indianapolis 5, Ind. 

$ enclosed. Send following books: 
AA- 1($3.95) AA- 3($3.95) RR- 2($7.95) 
AA2 ($3.95) AA -4 ($3.95) 

Name 

Address 

City Zone. .State 
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news in Chinese. BED24, 9.820V. heard 
0345 with Western music, then news 
in Chinese. (Sanderson, Australia) 
BED3, 15.235, and BED6, 11.735, sign 
on 2300 with news; repeated 0030; 
signs off 0230; BED3 best, fair to 
good. (Balbi, Calif.) 

Thailand -HSK9, 11.700, Bangkok, 
noted 0500 with English news, music. 
(Sanderson, Australia; Gay, Calif.) 
This one noted on measured 11.695 at 
0810 to 0900 sign -off; all- native at that 
time. (Ballou, Calif.) 

Trieste - British Forces Station. 
15.125, noted fading in around 1700- 
1715; popular recordings; man an- 
nouncer; signs off 1800. (Ferguson, 
N. C.) 

Turkey - TAV, 17.840A, Ankara, 
heard 0500 with English- Turkish an- 
nouncements, Turkish news, music. 
(Sanderson, Australia) TAT, 9.515, 
is excellent to North America 1815- 
1900. (Morrill, New Hampshire, oth- 
ers) 

University of Istanbul station, 7.030, 
sent letter verification, listed sched- 
ule of 1315 -1500; also mentioned would 
have a 1 kw. transmitter operating 
soon in the 47 -m. band. (Patrick, Eng- 
land) 

Uruguay- CXA10, 11.900, opens 0700 
and closes 2220; no station breaks, 
only at end of transmission; no com- 
mercials; all- Spanish; usually good 
level. (Kahan, Calif.) 

USI (Indonesia) - Jogjakarta's 
YDJ2, 5.060, is strong level in N. Z. 
0530; YDP, 4.930, Medan, Sumatra, 
noted at fair level with Indonesian 
session 1000; also fair signal 1000 over 
YDM, 5.030, Bukittingi. (N. Z. DX 
Times) YDB2 has moved from 4.910 
to 4.960. (Cushen, N. Z.) YDF6, 9.710, 
Djakarta, heard 0600 with news, 
music. (Sanderson, Australia) Heard 
on this channel with news 0945. (Bal- 
lou, Calif.) YDB3, 7.27, Djakarta. 
noted 0935 -1045 in Indonesian onlu . 
fair level in Calif. (Morgan) Occasion- 
ally, Radio Makassar, 9.555A, can he 
heard around 0630. (Stark, Texas) 

USSR-Moscow uses 17.83, 15.50, 
15.17, 15.12, 11.91, 9.66 to North Amer- 
ica 0800 -0830. (Miller, N. Y.) 

a s s 

Press Time Flashes 
According to present plans, your 

ISW DEPARTMENT editor, Ken 
Boord, will play a program of Christ- 
mas organ melodies, by tape trans- 
cription, in a special DX broadcast 
from HCJB, Quito, Ecuador, Thurs- 
day, December 17, at 0330 (0830 GMT) 
with beam to Europe on 15.115, 11.915. 
9.745; and repeated at 1600 (2100 
GMT) with beam to the South Pacific 
on 17.890, 15.115, 11.915. Reception 
reports will be welcomed; HCJB veri- 
fies correct reports 100 per -cent; an 
IRC is appreciated but is not required. 
(The transfer of transmitting facilities 
to Pifo, and the use of new antennas, 
have greatly improved signals from 
HCJB lately.) 

Seheiner, N. J., has just received 
word from Floyd H. McCoy, operator, 
that ZBP, Pitcairn Island, broadcasts 
with 500 watts over a transmitter 

6dß a-rut 6 
PUBLICATION S 

94pa NAtee+44 £dorw- 

RADIO 
HANDBOOK 
THE NEW, GREAT 

ONE -VOLUME 
LIBRARY OF RADIO 

INFORMATION 

734 PAGES! 
RADIO HANDBOOK. GIANT 13TH EDITION. A 
one -volume library of radio information with 
extensive, simplified theory. Detailed how-to - 
build -it data on dozens of items of practical 
radio equipment. Book No. E &E- RH13...56.00' 

RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. radiotelephone operators li- 
cense. Book No. E &E -RL1 53.75 

BETTER TV RECEPTION (in fringe and low -sig- 
nol areas). NEW SECOND EDITION. The stand- 
ard guide for installation technicians. A popular 
text for TV enthusiasts. 
Book No. E&E -TR2. 52.50 

WORLD'S RADIO TUBES (BRANS' VADE 
MECUM). NEW 9TH EDITION. Lists over 15,000 
tubes from every tube making country. Printed 
in 16 languages. Book No. E &E -VM9. 

SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con 
tents. Book No. E &E -SM1 $2.50 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume I. 
Book No. E &ESM2 52.50 
Plus any fax. 

BUY FROM YOUR DISTRIBUTOR 
SOD 

~ 
n, 

1 E D I T O R S ndE N G IN E ER S, L t d. 
B O X 6896 S A N T A B A R B A B , C A L I ! 

HI -FI FACTS AND FIGURES 

Electronics Co., Inc. 

Absorbing 
5000 word 
article on 
planning a 

home music 
system! 

26 matched, 
pre. tested 
High Fidelity 
sets 
from $105 
to $1065! 

Pictures and 
facts on 
hundreds of 
components 
and cabinets! 

Your complete, 
handy guide 
to High Fidelity 

Phono Equipment, Tape 
Recorders, Radio Tuners, Audio 
Amplifiers, Loudspeakers and TV! 

Please rush my FREE Audio Book. 
SUN RADIO -Dept. RS -II 
6S0 Sixth Avenue, New York II, N. Y 

Name_ -_ .. 
Address- 
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called the 'Trans- Arctic" with power 
from a wind- charger; uses a longwire 
antenna and broadcasts in English 
2300 -0130, 1100 -1330. Frequencies that 
may be used include m.w. 375 kc., 500 
kc., or 522.5 kc., and on s.w. by means 
of crystals 7.859, 9.200, or 12.110. Is 
designed for "satisfactory" reception 
distance of only 400 miles; is only for 
broadcasting purposes, and is not an 
amateur station; at 1300 and 1900 the 
station "takes and sends meteorologi- 
cal reports to Fiji." 

A new service for North America 
is heard from HSK9, 11.700A, Bang- 
kok, Thailand, at 2300 -0030; has news 
and native music; at 0000, chimes 3 
times; good level in Tokyo. (Ishikawa, 
Japan) When this was compiled, 
CSA92, 11.090. Ponta Delgada. Azores, 
was good level at 1430; by now, how- 
ever, may De on winter schedule of 
1500 -1600. (Saylor, Va.) According to 
a projected "Five -Year Plan" to make 
AIR "an adequate and effective me- 
dium for the role it has to play in 
the social, educational, and cultural 
advancement of the country," 100 kw. 
short -wave transmitters are planned 
for Bombay, Calcutta, and Madras. 
(Radio Times of India) The English 
sessions from TGWA, 9.760, and 
TGWB, 6.180, Guatemala City, are 
now 1900 -1930 on Mon., Wed., Fri. 
(Niblack, Ind.) 

Acknowledgment 
Thanks for your FB reports; sorry 

space would not permit use of all of 
them. Keel) them coming to Kenneth 
R. Boord, 948 Stewartstown Road, 
Morgantown, West Virginia, USA. 
Good listening, fellows! . . . K.R.B. 

POLARITY INDICATOR 
By KARL GREIF 

OFTEN in audio work or test equip. 
nlent, it is necessary to plug the ap- 

paratus into the 117 volt a.e. line so that 
a given side of the equipment is com- 
mon with the ground side of t1Ie build- 
ing wiring. A simple scheme for check- 
ing this is shown in diagram. 

Connect a NE -2 neon bulb from the 
side of the line intended to be hot, 
through a resistor, to an insulated rivet. 

Plug the equipment into the wall and 
touch the rivet with your finger. If the 
neon glows, you're OK. If not, reverse 
the plug. Do not touch the chassis at 
the same time, as the lamp will then 
glow irrespective of polarity. 

Scheme for checking equipment polarity. 
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METER AND MULTI -METER BARGAINS 
These gorgeous meters are made in Japan to the high- 
est U.S. standards for meters nude to sell at double 
these price.. We had Bureau Verites (International 
lnspe.Oon agency) test and Inspect thrill for us at 
source. They report that the tolerances are MUCII 
ItrerElt than the MAXIMUM permissible ,Is iatlons 
shows, below. Theodore we offer then) with an IRON- 
CLAD, MONEY-BACK GUARANTEE. Sloth models 
come with instruction sheet, test lead.. and internal 

dry battery of standard American size, shape, and 
type. Ideal for service work, experimenters, students, 
home builders, and the fellow who would rather leave 
his e:pnshe lab- standard equipment behind when he 
goes in rough field trips. 

tAN':1:, t, 

bakelite case and 

MODEL 21 Z 

TESTER 

left) 
Pocket Model 
TK -30 Tester 

In u fir Leather 
ca:ryin9 c . 

Only 
5 

__A - (Plus 2Sc snipping) 

I r ..Its 0.15'1:01,75o. 4'7 1)(' 
,. Imd:, BB'''. In nipped black 

leather carrying case. 

Orly 1.'I 
,Plus 25e shipping) 

ILAN'IEH: AC and lic tell. u Or 51:A 

0- 1)11 /Ind %150. Ohms 0 -10K. 'A.B. IBlack hakellte 
panel. metal case. Manufacturer claims extreme ac- 
curacy and our -pot checks show them to be within 
1':! Ilene is rooter to be proud of! 

MODEL 61O.52 0 -1 DC MILLIAMETER 
(Net Shown) 

Standard 2" round panel- mounting meter with hair- 
line needle Indicator. spot- checks better than 1 "ñ 

White face with black calibrating 53.95 ti adru ohs ever, n 02 MA ONLY 

12- CHANNEL TV FRONT END 
Famous 5,Inal factory In. 

e s- 
, 

receivers. etc. 

1 

.,.5 lrte for minor 
dentate. I. 

` 

$1 
each. ]tor 

.ship dog each 3 bs.. Tutees. shields and knobs 
for slime 31.23 set. 3/or SJ.00 

NEW 600 VOLT 01L-FILLED FILTER CONDENSERS 

01-6 
MM. 3 "x lm," x 55k" OA ht $1.95 

ofd. 215" it 21..' x 4"." OA ht 2.25 
8-8 otal tot mid. 21:," x 2,,,e' x 4 "'0A ht 2.95 

AUDIO SUPER -SPECIALS 
SUPER NI.O high cut choke. 0.65 H. 55 ohms OC. 
Tune with .0O1-.0004 MF. ONLY SSC 
LOW CUT. - H. 2..1 moos. Tune with 1 MF. Or 

ma filter cNdk.. ONLY 98c 
t OUNCEST nuke to nuah.null gelds. 

MO 15.0011 
r, 

other for push-pull output. :111 to 
tappet sec.. turns In nit for resistors- , - 
ms,aers. etc. MOTH 1 Mire ONLY SSC 
PHASE SPLITTER, .vet mixer. or hybrid, or 
nu.n -ou ll unit. 11a. i.dings, acs exactly 1:1 to 
Soy c hier:) essential e dial I, 100.15.ó0n (Vexa 

NW. ONLY. 69c 

PE-101C DYNAMOTOR. Irland new. S4.95 (shinning weight UI 

ANTENNA MAST SEt.TII,NS, MS49, 50, 51. 32. 39c. 
New. original Parkn, s77 

NEW, GUARANTEED 12 VOLT DYNAMOTORS 
(D. W. Thomas Engineering Co.) 

Ready to USC Con tinuoue Duty Rating. Ory Finish 

MODEL 1224 -1 
Output 400V. 350 ma 

$9.95 
MODEL 1224.2 

Output 600V. 200 ma 

$9.95 
Above prices are less base. Add 58.00 for base box con - 
tainine Martha. relays and filters. as shown. (Shipping 
wt.: Less hone, II Ili... With hase. 13 lbs.) 

GENERATOR ALTERNATOR SPECIAL 
Has Magnetic Slip Clutch! Navy NF.A, turns with motor 
or engine. Outputs 28.5 VUC. 23 A. plus 120 V. 800 

I .I phase. 1080 V.A. Externally controlltsl selfexella. 
on. Shin clinch maintains 2400 -2430 RPM ture 

speed with drive ,needs from 2400 to 4200 RPM. By 
readjusting lutrh d Increasing exeitetion, 4001 cycles 
can be obtained. Or huy it for the magnetic clutch. 

New. Only f 
(Shinning wt.: 40 Ms, Good ed 5.55 

WESTON SENSITROL 10 MICROAMP RELAY 
}Milt like meter. needle moves Into PM magnet whirl: 
grips 

alltnto 
close contact lted 1 amp. Highly damped 

mpleo. 
proof. svlth°.t directly 

Iiflenll,,n. 
photocells. n,,t 

nt., 
9Pnliration oft 12 to 30 V. AC or DC. resets It.na 
A $ti0.10 device for only $12.95 

SENSITIVE POLARIZED RELAY REPLACES 
SELSYNS 

This la the icroesitioning device the Services used 
Instead of selnvna and torque simplifiers. SP/DT. 'sun 
contacta normally open. The POLARITY of a 

n 
applied 

oi11 mai determines which contact closea. Use for 
beam rotators. remote control. etc. Our free data sheet 
Shown this and other nehlee Circuits for control n alarm 
evices. In t m.ml lox with additional 

or 

duty relays. aNEW` slightly dirty 56.95 
1. hipping wt. 4 Ins.) 

SUPER -SENSITIVE ADJUSTABLE RELAY BK -7 -B 
SP DT. With adjustment arm at "5" o calibrated 
scale nsitivlty Ix 11 m . 2 a and deersassa 
linearly to 1.5 ma arm Is More(' to 140'. 11/2" x 
Sas" it 11 w-t. 

as 
oz. NEW. Ship. 1 Ili. 

x Only $1.53, 10 for $17.50 

2 -IN -1 SENSITIVE RELAY BARGAIN 
For any sensitive relay application or for voltage -<on- 
trolled sequence switching. Fist set of contacts close 
at ma. second s at 0ta, m 6000 ohms. lr." x 
214" x1.as". Removed from clean equipment. 

Only Sée ch, 3 for 32.75 

HI-FI HEADSET 
Use. annular grooved 

Ba 
lstae cones 

as In speakers. and pdde,chams a 
voice 

to obtain Melp correct acoustical 
music reproduction. at beondsper Mal 
limits 

p 
auditory p 

iá 
cption. Pair in series has 

measured Impedance f 8 
perception. 

at 1000 cycles. "h- 
talned ith built-In high lallty transformera. (' heeksd 
out with freshly laundered ear pads $7.95 

Shinning weight. :1 Ins, 

13v to 9 V In one volt te n: Tapped transformer, 3 
amps out. Input 115 V. 60 (v. Use for Model Railroad 
or heaters of surplus receiver $1.89 

MINIATURE 6 VOLT WET BATTERIES 

\II// / 
1-11 

The famous NT-ti Wlllar,I 
2.4 411. ti volt battery. 
Standard for model eon 
trot. ere. Plastic case. an.' 
3414" long. 1 13/16" With 
Inn" nigh. Use. atan,la,d 
electrolyte. 
NEW. boxed $2.49 
or 4 for 8.50 

EASY MONEY! 
We're still buying surplus gear. Tell us what 

you've 
got. its condition. and your pr ice. It 

e like it you'll get our cneck quick. 

G. L. ELECTRONICS OSANGE 
VERMONT 

CALIF. 
ALL PRICES F. O. B. LOS ANGELES. CALIF. BUYERS ADD SALES TAX 

D) namotors Offered -All New 
Sample at request 

DM-21 
D M25 
DM-28 
DM-32 
D M33 
D M36 
D M-40 
DM-42 
D M-53 
DM-53AZ 
D101 
0515 
0516 

DY-9 PE-73 
D Y-10 PE 86 
DY-11 PE 94 
O 1112 PE 98 
DY13 PE 101 
DY-17 PE-103 
DY-22 PE 133 
B D-69 PU 7 
B D-53 MG 149 
BD-86 
B D-67 
BD-93 

6, Other numMn. 
I V. Carbon Pile voltage Regulnt,,riea, aé -PW- 
tic t thing Black & Clear. 5J -26 tubes. 
Need DY -17 dynamotora and parts, CU -25 coil. 
Will buy all types of dynamntors, any quantity. 
Tram initier, r e end other nd equip. & Com 

n.. Send Ilst of Items available. 

V 'ts. Dist, Co. 3613 N. Western Pky. 
Louisville, Ky. Cy -8904 

FINE SWISSIMPORT VALUES 
Sew shock resistant anti -magnetic Swiss watches 
offerer) direct by DI(prnter. Both in tarnish proof 
gold finish with stainless steel backs. Chronograph 
boasts 3 separate recording dials, sweep second hand 
with atltn,nalir reel, radllllll dial calibrated for 
telemeter and tachometer readings, and cowhide 
strap. Dress model has 17 .Lew el niosement, sweep 
second hand. with calfskin strap. Rare value. at 
$14.".5 each, ppd.! Each with full year guarantee. 
Satisfaction or money back. (Catalogue available) 

THE NASSAU CO. -SWISS DIV. 
200 WEST 34TH STREET N. Y. C. I. N. V. 
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DYNAMOTORS 
INPUT OUTPUT 

TYPE VOLTS AMPS VOLTS AMPS PRICE 
DM 16 14 6.2 330 .170 $ 6 75 
DM 33A 28 7 540 .250 3.95 
BO AR 93 28 3.25 375 .190 7.50 23350 27 1.75 285 .075 3.95 
11-19 Pack 12 9.t 275 .110 8.95 

500 .0 
DA 3A 28 10 300 .260 6.95 

150 .010 

5093 28 14 250 5.060 3.95 
PE 73 CM 28 19 1000 .390 22.50 
BD 691 14 2.8 220 .08 12.93 
0 -402. 13.5 12.2 300 .200 

8.8VAC 12.50 
3.2 450 .06 4.9 
2.3 2x0 .05 6.95 

Replacement for PE 94. 

SP 17 18 
DM 25. 

5 
12 

1 Less Filter 
t Used, Excellent 

INVERTERS 
PE- 218 -H: Input: 25/28 vdc. 92 amp. Output: 115v. 

350.500 cy 1500 vo. (-amperes. NEW $14 50 

PE -206: Input: 28 vdc, 38 amps. Output: 80 v 800 
cv. 500 volt -amps. Dim: 13 ̂ 551 s- x1058 -. 
New 522.50 

NAVY COR -211095: Input 22.30 VDC 75.60A. 
OUTPUT: IISV /400 CV. 1 KVA. 8.7A. RPM: 4800. 

With coupling provision for motor. Brand New 
Original packing 5150.00 

UNDERWATER MICROPHONES 
Originally designed for use in harbor defense eauip- 

ent these aniaz. ng hydrophones may he coupled to 
any hi -gain audio amplifier. For listening to under- 
sea sounds such as schools of fish, shrimp. lobster, 
etc. Ideal for Pshcmen. explorers, students. Avail- 
able in two models described below: 
JR HYDROPHONE: Consists of a mosaic of 7 crys- 

tals encased in a rubber sheath approx. 4^ diem. 
and 4' long. Directivity is essentially horizontal. A 
matching transformer Is "built -in." permitting 
use of long cable runs 

$24.50 without loss 
MI HYDROPHONE: A lattice of 3 crystals encased 

in rubber disk . I Inch thick and 6 inches 
diameter. Directivity is essentially vertical Idown 
ward). Complete with $27.50 am phenol fit'ing 

SUPERSONIC OSCILLATOR 
FOR EXPERIMENTERS. TEACHERS. TECHNI. 
CIANS. DELIVERS 30 WATTS OF R. F. TUNABLE 
FROM 17.27 KCS. ORIGINALLY DESIGNED AS 
DRIVER UNIT FOR 500 WATT SONAR SET. OP- 
ERATES FROM II5V. 60 CYCLES. BRAND NEW. 
RACK -PANEL SIZE. COMPLETE 
WITH ALL TUBES $1 19.25 

CIRCUIT BREAKERS 
Heinemann: .01A. 2340 V- insulated for 5000 V. 

Separate imis. For coil and contact $1.95 
1510 M7 7A, 21 VDC. SCSN3H9007.3 1.65 

AM 1614 -100: 100 Amps. 24 VDC 1.65 
:AM 1614.80: 80 Amps. 24 VDC 1.45 
rAM 1610 -.5: 500 MA, 1000 VDC. Curve 3. 

SCS3t3H900A -50 2.25 
SCSr3H900 -10 -3r 4 VDC. 10 Amps 1.65 

POWER TRANSFORMERS 
Comb. Transformers-115V 50-60 cps Input 

CT.ISA 550VCT .035A 6.3V .6A. 6.3V'I.8A 52.85 
CT-341 1050 10 MA.-625V /N 5 MA. 26V @ 

4.5A 282.5V/3A, 6.3V Cd 3A 9.95 
CR 825 360VCT .340A 6.3VCT/3.6. 

6.3VCT/3A 3.95 
CT-626 1500V .160A 2.5 12. 30/.100 9.95 
CT-071 110V .200A 33 .200. 5V/I0, 

2.5'10 4.95 
CT-367 58nVCT .050 A 5VCT3A 2.25 
CT-403 350VCT .026 A 5V '3A 2.75 
CT-931 585VCT .086 A 5V/3A. 6.3V/6A 4.25 
CT-456 390VCT 30 MA 6.3V/I.3A,5V/3A 3.45 
CT.931 585VCT 86 MA 5V/3A, 6. V/6A 4.95 
CT.442 525VCT 75 MA 5V '2A. I CT/2A, 

50V/200 MA 3.85 
CT-720 550-0-550V/250 MA, 6.3V I.8A 8.95 
CT-43A 600.0.600V!.08A, 2.SVCT/6A, 

6.3VCT/IA 6.49 
CT444 230-0-230V/.085A, 5V/3A, 6V/2.5A 3.49 
CT-766 300.0.300V 120MA, 2 X 5V/3A. 2.5V 5A 4.65 
C7-129 550.0-550V @ I50MA, 6.3V/4A. 

2.5VCT/5A 5.79 
CT-013 450.0.450W @ 200MA, 10V/1.5A, 

2.5V/3.5A. SV 3A 6.95 
PT-786 1500-0-1500V @ 300 MA 14.95 

Filament Transformers- 115V50 -60 cps Input 
Item Rating Each 

FT -157 4V'16A, 2.5V/1.75A $ 2.95 
FT-101 6V/.25A .79 
FT -924 6- 25V/21A. 217.75V 6.5A 14.95 
F T.824 2826V/2.5A. 16V IA. 7.2V/7A. 

B.4V /IDA, 6.4V/2Á 8.95 
F1 -463 6.3VCT /IA. 5V CT 3A, SVCT /3A 5.49 
FT -55.2 7.2V /2I.SA, 6.5V/6.85A. 5V /6A. 

5V 3A 8.95 
FT -38A 6.3 2.5A. 282.5/7A 2.79 
FT -A27 2.5V 2.5A. 7V /7A, TAP 2.5V /2.SA 

16 KV TEST 12.50 
FT -608 6.3V/3A/750V Test 1.79 
FT-N73 4.5AV,.aA. 7V /7A 2.79 

R. . er Check. Shipping Ches. C.O.D. 

COMMUNICATIONS QUIPMENT CO. 
151 Liberty St. Dem N_11 New York City 7. N. V. 
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RADIOTYJIib 
Service Industry News 

AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 

T IIIS past summer the mortality rate 
in the TV service business was the 

highest to date in the industry. Start- 
ing in May, when the TV viewing leth- 
argy set in, the swiftly receding volume 
of TV service calls put a financial 
strain on many small, inefficient busi- 
nesses forcing the operators to look 
for jobs that would pay enough to 
take care of house rent and groceries 
for their families. 

Your editors have travelled a great 
deal during recent months talking to 
men in the service business and trying, 
in particular, to determine the reasons 
for so many business failures in TV 
service. It is obvious that when a 
man launches out on his own in a 
business he does so with confidence 
that he will be able to make it a suc- 
cess and get a better -than -average in- 
come from it. Yet every summer 
thousands of men who started their 
own businesses have to close them up 
and look for jobs on someone else's 
payroll. 

Why do so many service businesses 
fail? 

Service Charges and Income 
Russ Hansen, manager of the con- 

tract service department of Motorola, 
has been giving an excellent talk on 
fundamental business practices in the 
management of a TV service business. 
One of the basic tenets of successful 
service business management stressed 
by Mr. Hansen is that monies paid out 
for labor must not exceed 40% of the 
total service labor income of the busi- 
ness. 

In a one -man shop this would mean 
that the operator must do an average 
of one -thousand dollars a month in 
service volume, exclusive of replace- 
ment tubes and parts, to warrant pay- 
ing himself a four -hundred dollar 
monthly income. The other six -hun- 
dred dollars a month will be absorbed 
by other facets of the business that 
must be maintained if the business is 
to prosper and grow. 

To develop a one -thousand dollar a 
month service volume the technician 
who charges only $2.50 per home call 
must complete 400 calls per month. 
This would require the incredible aver- 

age of 18 -plus calls per day during the 
normal business days of an average 
month. Even if that volume of busi- 
ness was available to the one -man 
service operation the supplementary 
activities involved in handling it would 
make it an impossibility. 

At $5.00 per home service call the 
volume required to develop a one -thou- 
sand dollar per month gross labor in- 
come would be 200 calls or an aver- 
age of 9 calls per day. 

In the average efficiently managed, 
adequately financed five -man service 
company field service technicians are 
able to handle only seven -plus home 
service calls per day. These men have 
no responsibilities other than doing 
the best work they can on the sets 
they are assigned to service and to 
keep lost time between calls at a mini- 
mum. They do not have to worry 
about business volume because that is 
handled by the shop manager or own- 
er. They are able to stock their serv- 
ice cars during their daily stops at the 
shop to pick up their route sheets or 
deliver sets pulled for repairs, so they 
do not lose time running to parts job- 
ber stores for needed supplies. They 
do not have to spend time poring over 
a map routing their daily work --that 
is handled for them by the routing 
clerk in the office. Yet with all of these 
routine details handled for them, these 
experienced technicians are able to ac- 
complish only seven -plus home service 
calls per day on an average. 

The one -man service operator must 
handle all of these details himself. 
There is, however, one phase of the 
business he cannot handle because he 
must spend a large part of his time 
on service calls. That is the job of 
taking the incoming service calls. Men 
who work out of their homes usually 
have this detail handled by their wives 
or some member of the family. Others 
use a telephone answering service. In 
most cases neither of these is as ef- 
fective in maintaining satisfactory cus- 
tomer relations as that accomplished 
by a girl especially selected for her 
"telephone personality." 

It is amazing how few service opera- 
tors recognize the vital importance of 
telephone contacts with prospective 
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Engineering 

WRITERS 

ENGINEERS, E. E. or PHYSICS 

GRADUATES, for preparation 

of technical manuals... 

J 

HUGHES RESEARCH AND 
DEVELOPMENT LABORATORIES' 
expat.ding program for pro- 
duction of radar, electronic 
digital computers, guided 
ntissi.!es and other milita: ̂ y 
advanced electronic systems 
and devices requires the 
following: 

ELECTRICAL ENGINEERING AND 

PHYSIC S GRADUATES to prepare 
operating, servicing and over- 
hauling instructions for complex 
electronic equipment. Those 
with previous maintenance 
experience on military equip- 
ment preferred. Writers will 
partic pate in a three -month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assignments. 

© ENGINE ERS EXPERIENCED in the 
writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step -by -step with the 
people designing, developing 
and manufacturing the products 
involved. Experience in the 
writing of engineering reports 
is of value. 

-I 
NOW TO APPLY I 

J 

Write full details 
of your qualifications to 

HUGHES 

Research and Development 
Laboratories 
SCIENTIFIC AND ENGINEERING STAFF 

Culver C,ty, Loa Angeles County 
California 

Assurance s required that relocation 
of the appl Cant will not cause disruption 
Of an urger( military project. 

1 

J 

November. 1953 

buyers of the service they have to sell. 
Your editors have checked the tele- 
pho:ie response a customer gets from 
service businesses in many areas and 
often are astonished with the reception 
they receive. A large percentage of 
small service businesses have the tele- 
phone answerer take the prospective 
customer's telephone number with the 
statmment that the technician is out on 
a service call and will contact them 
lv hen he returns to the shop. Quite 
oftel the person who answers the 
phone is either flippant or rude -an ex- 
cellent way to lose business. 

In appraising the reasons for the 
failtre of a number of small businesses 
your editors found they were all due 
to inadequate volume of service, bad 
customer relations, and poor service 
pricing practices. 

Many men drop out of their own 
service businesses under a cloud of 
suspicion on the part of some of their 
service customers. The most common 
complaints come from the handling of 
sets pulled to the shop for repairs. Sets 
brought in that have hard -to- locate 
defects are sometimes held in the shop 
for weeks while the technician vainly 
tries to locate the trouble during his 
shop time. Customers are stalled with 
an excuse that a special part had to 
be o °dered from the factory and the 
set will be repaired and returned as 
soon as the part arrives. 

It would be much better just for 
their own peace of mind if one -man 
service business operators would make 
a deal with a top -flight shop to handle 
their major service jobs for them. In 
one case brought to our attention, a 
technician turned down service calls in 
an eight -block area to avoid running 
into two customers whose sets he still 
had ii his shop and had been unable to 
service. Both were "waiting for parts 
from the factory." This man finally 
took the sets to a larger company for 
service and returned them to their 
owners when they were repaired. He 
said that fumbling around with those 
two sets had cost him four hundred 
dollars in income. He had spent twenty 
hours on one set trying to locate the 
cause of the trouble. This set was re- 
paired in less than two hours in the 
shop that had a top -flight circuit an- 
alyst on the bench with the best preci- 
sion -t cpe test equipment to assist him. 

Investment and Income 
A number of studies of service busi- 

nesses your editors have made over a 
period of years have indicated that a 
minimum investment of ten- thousand 
dollars is required for a TV service 
business to have all of the elements 
necessary for continued success and 
growt.t. 

The main reason given by practically 
all men who fail in the service business 
is that they started with inadequate 
capital and were unable to build up 
their operating equipment and parts 
stocks out of service income. These 
men point in particular to the time 
lost in trips to their parts distributors' 
stores to pick up replacement tubes 

"To find and follow 
the better way" t 

ry Hale come 
e great r`co 'ea" that resulted 
in the creation cf the "Glass Giant of 

Palomar " -world'. lagest telescope -to 
gather new light from the farthest 

stars for the searching eye of science. 

With us, the "A.nericon Idea" is, by 
directed effort and applied know -how, 

to continue to lead in bringing 
you electomc products 
of the highest quality 

INSIST ON 

AMERICAN 
REPLACEMENT 

CRYSTAL 
CARTRIDGES 

Send foe FREE cefofog 46 

)neuea.t microphone co. 

370 South Fair Oaks Ave. Pasadena, 1, Calif. 
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Portable 
Battery Operated 

STEREOPHONIC 
Tape Recorder 

Stereophonic field recordings can now 
be made with ease and assured profes- 
sional results using a choice of three 
models operating at tape speeds of 15, 
7t/2 and 33/4 ips. to provide frequency 
responses up to 15,000, 7,500, and 5,000 
cycles respectively. 15 and 71/2 ips. 
models meet primary and secondary 
NARTB standards for flutter, fre- 
quency response and dynamic range. 

Enables stereo -enthusiasts, sound engi- 
neers, researchers, broadcasters and 
motion -picture producers to economic- 
ally experiment and efficiently produce 
ideal recordings with optimum stereo- 
phonic effect. 

All models measure 81/2 x if x 10 in. 
and weigh 17 lbs. Employ two com- 
pletely isolated channels for recording 
and playback. Utilize 60 kc ultrasonic 
bias oscillator. Provide 50 hours of 
operation from one economicál set of 
standard dry cell batteries. 

Incorporates governor -controlled con- 
stant speed spring -motor. Stereo - 
headphone monitoring while recording 
and playback. Overall dynamic range 
50 db. Flutter less than ± 0.1%. 

Stereo- cephaloid crystal or dynamic 
microphone available to produce dif- 
fraction and acoustic pickup pattern 
simulating human stereophonic hearing. 

Completely battery- operated stereo- 
phonic recording -playback system easily 
carried and operated anywhere. Uses 
standard 1/4 in. tape on 5 in. reels. 

Write for complete technical literature 
and direct factory prices to Dept. RT 

AMPLIFIER CORP. 
of AMERICA 

398 Broadway, N. Y. 13, N. Y. 
I NI. 141,;. C.S. Pat. Olt. 
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and parts they were unable to buy in 
stock quantities. In one case the curi- 
osity of a parts jobber inspired him to 
keep a record of the number of trips 
one of his customers made to his store 
over a period of three months. During 
that period this man averaged jour 
trips per day to the distributor's store! 
The distributor figured that each trip 
required a half hour's time, which add- 
ed up to fifty hours per month! In 
other words, this man lost more than a 
full week of effective working time 
every month in trips to the jobber's for 
supplies. Small wonder that his busi- 
ness finally folded up. 

In a recent check of the finances in- 
volved in a new business started by a 
competent service businessman. it was 
found that almost ten- thousand dollars 
had been invested. This was applied as 
follows: 
Tools and Equipment $1500.00 
Library 350.00 
Fixtures and Office Supplies 750.00 
Parts Inventory 3000.00 
Truck 2000.00 
Cash & Accounts Receivable 1500.00 

Total $9100.00 

Comparison With TV's Early Years 
When TV first burst upon the busi- 

ness scene radio service dealers were 
able to get a good start in the business 
with the addition of service trucks, in- 
stallation equipment. and a moderate 
stock of picture tubes and special TV 
parts and accessories. Although there 
was a wide variety of. TV circuitry em- 
ployed in the early receivers, alert op- 
erators were able to build their service 
data files from set manufacturers' 
schematics and service notes. 

Through careful handling of con- 
tract monies and cautious expansion of 
their facilities, hundreds of radio serv- 
ice dealers were able to expand their 
capital structures out of income to 
meet the growing need for larger re- 
placement stocks, TV test instruments, 
tools, and other elements necessary for 
competent service. 

The technician who opens his own 
shop today is faced with the necessity 
of making a substantial investment in 
working equipment. A service library, 
for instance, is a practical "must." A 
complete complement of standard TV 
test equipment is absolutely necessary. 

The business development job the 
new service business faces is also an 
expensive project. You can't develop 
an income from service unless you 
have customers for that service. In or- 
der to get a satisfactory volume of 
business you must keep a lot of set 
owners informed about who you are, 
where you are located, and why you 
are better qualified to service TV sets 
than anyone else in your locality. Peo- 
ple are never conscious of service 
shops or even service needs until they 
need service. Keeping your name and 
your facilities before them requires 
steady, consistent promotion. 

Many men who start in business con- 
fuse the money they handle with in- 
come they can spend for their personal 

FINGER STOCK 

Electrical Weather- Stripping 
by Eimac - 
Now Available! 

Silver- plated, spring alloy, pre- 
formed finger stock especially 
suited for electrical "weather- 
stripping" for TVI - proofing 
cabinet access doors, etc. Also 
ideal for making coaxially con- 
structed tube connections and 
many other uses. Available in 

17/32 ", 31/32 ", and IT /¡' 
widths. 

Write for new Eimac Catalogue 
Summary showing Eimac tubes 
and other accessories, 

EITEL - McCULLOUGH, INC. 
San Bruno. California 

SPECIAL VALUES 
VTVAI Ilewlett- Packard 400.t }:xr. $100.00 
\'TV\I General Radin 7211\ Esc. 125.00 
VTV51 General Radio 1800A Like New 250.00 
Portable dotale bridge G.E. 5927123(: 

.0001 -22 ohms Exc. 175.00 
Wheatstone Bridge Leeds & Northrop 

No. 5300 
1.T1c. 

100.00 
Q Meter Boonton Radio I70A 30 -210 tor Exc. 350.00 
Decade ('ondenwv General Iladlo 219K 

1.11 nuof in .001 steps mica Fn. 100.00 
Duel neeoieted rover Suppb. G.E. 

Model ST9A New 300.00 
Audio Owillatnr Ilea left- Packard 200C 

20- 200,000 ('.I'M Exc. 100.00 
A111110 Oscillator Ilewlett - Packard 202DR 

Fies 175.00 240.001) 1'.1'.14. 
Tuning fork eili, tar 1000 C.P.S. 

General Radio 813A Exr. 50.00 
Signal Generator Iliekok 288X Like New 125.00 
'Tube Teter Supreme 000 New 59.50 
5legnluneter Weston 790 1) -2110 mess. @ 

500V, ass.-. 79.50 
Standard Signal Generator Ferris 14C Exr. 350.00 
VIII" Signal Generator R -330 me. 

11. It. 804 Kw. 300.00 
Theodolite David %mite Cn. Exc. 400.00 
Theodolite Technicolor Corp. Exc. 350.00 
2148 Tubes New 90.00 
GRAN Tale. New 00.00 
1 LARGE STOCK OF ARC-1. ARC -3, ART-13. 
AI'N4A, ArN4R. APN9, AI'R4, ARIL, 141' -312. 
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Please state urate deserinunn. condition. and your 
lowest price. 

r 
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NOW AVAILABLE 

PHOTOCON SALES 
117 N. Foothill Blvd. sycamore 2-1131 
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or family needs. That's why they get 
into trouble with their suppliers by not 
being able to meet their bills on time. 
Suppose, in the course of your service 
work during a month, you sell three - 
hundred dollars worth of tubes and 
parts. The amount that you can use 
out of that three- hundred dcliars for 
other things is less than one- hundred 
dollars. The balance will ha e to be 
used in paying for the stuff. 

Labor Charges and Business Size 
The biggest mistake made by men 

who start their own service businesses 
is thinking That they can make a go of 
the business by charging less money 
for their time than the larger shops. 
Actually, a one -man shop should get 
more money per hour for its time than 
larger shops if it is to earn a compar- 
able net income. The one -man service 
operation will lose far more time pro- 
portionately in nonproductive work 
than the larger shops. The individual 
operator must spread his time and ef- 
forts over too many diverse activities 
to function with maximum efficiency 
on any of them. 

Recently a very interesting study of 
service volume in relation to p-ofitable 
service charges was brought tc our at- 
tention. A service company whose 
standard charge of $4.00 for a home 
service call was based upon an annual 
gross service income of $200,000 found 
that it started to lose money on those 
charges when the volume dropped to 
less than $125,000. They adopted the 
standard TV labor charges schedule, 
copies of which have been offered to 
readers of this department by the 
TTLB, to restore their profit margin 
to a comparative level with what it 
had been when their volume was 
$200,000. 

A new TV labor charges chart that 
was introduced during the month of 
October is designed to facilitate the 
figuring of estimates on TV service 
jobs. This chart will supplement the 
original TV labor charges char but is 
designed for shop use only and not for 
consumer mailing. It will be available 
in the form of bristol board ]1 "x14" 
wall charts at $1.00 per copy. Inquiries 
concerning it should he addressed to 
TTLB Information Services, P. O. Box 
1321, Indiam.polis 6, Ind. It will be 
known as Chart TVL #2. 

The original TV labor charges sched- 
ule, TVL #1. is available in the form 
of a consumer mailing piece size 
81,t 2"x11", folded to fit a #10 envelop. 
These are available at a cost of $3.00 
per hundred and may also be ordered 
from the TTLB Information Services 
or directly from your parts jobber. 

Your editors are conducting a con- 
tinuing study of costs of servicir busi- 
ness operation. The results of these 
studies will be reported from time to 
time in this department. 

Service Business Developments 
One of the most significant events in 

the history of the electronic service in- 
dustry occurred recently in Texas. It 
was a state -wide radio and television 
November, 1953 
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Peerless 

Catalog 

Perfect with KT -66 and 

6146 tubes 

PEERLESS 
Electrical Products 

A DIVISION CF e 
9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 

service clinic and fair held in Fort 
Worth under the auspices of the Texas 
Electronics Association. 

This three -day event was held in 
the Texas Hotel in Fort Worth and 
was planned, managed, and financed 
by members of the service industry in 
Texas. With the Fort Worth Radio & 
Television Association, Inc., acting as 
hosts, members of the electronics serv- 
ice fraternity in Texas came in by 
train, bus, air, and private cars to sit 
in on a well -planned, skillfully -man- 
aged 3 -day series of meetings and con- 
ferences. Texas is a big state with 
lots of miles separating the major cen- 
ters but delegations from every sec- 
tion of the state were numbered 
among the more than half a thousand 
registrants at the affair. 

Truett Kimzey, head of the top -flight 
servicing company in Fort Worth that 
bears his name, as master of cere- 
monies introduced a program of blue 
chip speakers during the course of the 
fast -moving schedule of events. After 
an address of welcome from the Mayor 
of Fort Worth, James D. Secrest, ex- 
ecutive vice -president of RETMA, set 
the tone of the meeting in his keynote 
address, "Let's Build Our Industry To- 
gether." He was followed by service 
leaders Hal Chase, president of the 
TSA of Michigan, Al Robertson, na- 
tionally known service dealer of Okla- 
homa City, and Forrest L. Baker of 
San Antonio, former president of the 
Texas Electronics Association. 

Thought and discussion -provoking 
addresses were made by industry lead- 
ers Mort Farr, past president of 
NARDA, and John Rider, publisher of 
Rider's service manuals and textbooks. 
Intensely interesting talks were given 
by Bill Renner of the Howard W. 
Sams Company; Howard M. Fender, 
District Attorney of Tarrant County; 
Duffield Smith, managing director of 
the Dallas BBB; and Howard M. Chil- 
ton, general manager of the Fort 
Worth Retail Merchants Association. 

In his address of welcome, Leonard 
R. Smith, president of the Texas Elec- 
tronics Association, pointed out that 
service businessmen in Texas had no 
axes to grind with any other segments 
of the industry. He outlined current 
service industry problems and dis- 
cussed some of the present bad prac- 
tices that are partially responsible for 
the public's confused thinking about 
independent TV service businesses. 

The affair was financed from the ten 
dollar registration fees paid by each 
person who attended. It was the first 
state -wide service association conven- 
tion in the history of the industry fi- 
nanced completely by service people 
and drawing delegations from every 
section of the state. 

More than thirteen hundred mem- 
bers of the service fraternity from all 
over the state of Iowa registered at 
the 3 -day annual electronic Techni- 
cians-Dealer Jamboree in Des Moines 
sponsored by the Radio Trade Supply 
Company of that city. 

The Hotel Savery, one of the lead- 
ing hotels in the city of Des Moines, 
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was practically taken over by the 
electronics service industry for this 
three -day event. Lectures dealing with 
both business and technical phases of 
the service business were presented by 
industry leaders and an extensive dis- 
play of the newest products for TV 
installation and service absorbed the 
attention of registrants between 1ec- 
ttlres. 

New Conslmer Booklet on TV Service 
The Dallas Better Business Bureau 

recently sponsored a new consumer 
booklet on TV service that effectively 
covers the dangers of low priced TV 
service. Titled, "Get Your Money's 
Worth When Buying Television Serv- 
ice," it says, in part: 

"Ruskin once said: 'There is hardly 
anything i11 the world that some man 
cannot make a little worse and sell a 
little cheaper, and the people who con- 
sider price only are this man's lawful 
prey.' 

"And this is particularly true in the 
television service field. 

"In one city more than half a hun- 
dred persons complained to the Better 
Business Bureau within a faw days' 
time about their unsatisfactory expe- 
riences with a newly opened TV serv- 
ice firm that had advertised TV home 
repairs for $2.65. Inadequately pre- 
pared to render competent television 
repair services, the low price served as 
a 'gimmick' to get sets into the shop, 
after which much higher charges were 
made for unsatisfactory workmanship. 
Before too long, the firm closed its 
doors, leav_ng scores of dissatisfied 
customers." 

The booklet then proceeds to de- 
scribe the complexities of TV circuitry 
and explain the expert knowledge and 
costly equipment required to give com- 
petent service. Then it advises readers, 

"In the selection of a TV service 
firm, look with skepticism at those 
who would lead you to believe they 
can repair your set at home for a few 
dollars. Question unlikely 'gimmicks' 
or 'too good to be true' inducements. 
Perhaps the dealer from whom you 
bought your set can recommend a 
service organization in which he has 
confidence. And, finally, if ir. doubt, 
check with your Better Business Bu- 
reau where the reputation of such 
firms becomes a matter of public rec- 
ord. Doing These things should result 
in happier and more pleasant televi- 
sion experiences for you." 

If you wo 1ld like to get a copy of 
this very fine consumer booklet send 
ten cents in coin or stamps to: The 
Dallas Better Business Bureau, Dallas, 
Texas. Request a copy of the booklet 
-"Get Your Money's Worth When 
Buying Television Service." 

We would like to urge the readers 
of this colun-n to investigate not only 
this publication but others mentioned, 
from time to time, as being available. 
Professionally produced and carefully 
planned, the,y, represent a real boost 
for the tech.lician at a minimum of 
time and effort on his part. 

November, 1953 
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SERVICE HINTS 

ON SYLVANIA TV SETS 
CHASSIS 366 

Raster disappears as brightness h funned 
up. 

This condition will occur if La, 
the peaking coil in the plate cir- 
cuit of the video amplifier, is 
open. (See diagram below.) 
For a quick check, put a jumper 
across L.. temporarily. If a nor- 
mal picture is obtained, replace 
the coil. 

Smear in picture and poor contrast. 
This could be due to condenser 
C,,,, the .2 -pfd. coupling condenser 
between V;, the 6BF5 video ampli- 
fier and the cathode of the picture 

R 147 
ISN 

V7 
6BF5 

VIDEO AMP 
-15V 

o°. 
8W 
>,- 

ó 

CONTRAST 
CONTROL 

tube, (pin 11), being open. (See 
accompanying diagram.) 
To correct this condition, bridge 
this condenser with another .2-pfd. 
unit. 

Noise in sound. 
When this condition is accompa- 
nied by poor vertical sync and 
varying contrast, condenser Cu.:, 
the 60 -pfd., 350 -volt electrolytic 
screen bypass condenser from pin 
4 of V,,, the 6V6 audio output 
tube, to the -135 volt line may 
have a poor internal connection 
to the can. To check, bridge this 
condenser with another one of ap- 
proximately the same voltage rat- 
ings. 
Blooming or no high voltage. 
A hard -to -find cause of either of 
these symptoms is a shorted con- 
denser, C,,,, the 25-pfd., 25 -volt 
cathode bypass across the 270 - 
ohm resistor (R,,,) in the cathode 
circuit (pin 8) of V,,, the 6V6 
audio output tube. If this turns 
out to be the trouble, replace the 
6V6 also. 
Horizontal pulling. 
This may be due to a leaky C,;,, 
the .01 -pfd. coupling condenser be- 
tween the plate (pin 1) of V,,, the 
12AX7 sync separator, and the 
grid (pin 1) of V,,, the 6SN7 sync 
amplifier and clipper. The usual 
symptom when this condenser is 
leaky is poor vertical hold. Occa- 
sionally, under certain signal con- 
ditions and amount of leakage of 
C,,,, the vertical stability will be 
good but there will be poor hori- 
zontal lock -in. 

-105V 
-132V 

R149 

005 CI44 
1.2MEG L60 

15.311 

0125V 

ú 

ó 

Horizontal jitter and intermittent horizontal 
hold. 

Check for a leaky C,. , the .1 -pfd. 
condenser in the control grid cir- 
cuit (pin 1) of V,., the 6AU6 hori- 
zontal control tube. 

Ragged edges in picture. 
This may be due to shorted turns 
in the ringing coil, L.,, in the plate 
circuit (pin 5) of V,,, the 6SN7 
horizontal oscillator. This is some- 
times caused by accidentally in- 
terchanging the 6W4 damper and 
the 6SN7 with the set turned on. 
To check, observe the waveform 
at the plate of V,;. The absence 
of damping at a portion of the 
damped sine wave indicates shorted 
turns at L.,. 

No picture except when set is detuned. 
This condition indicates a lack of 
a.g.c. voltage. If the a.g.c. ampli- 
fier tube (V,,, 6SN7) is all right, 
measure its cathode voltage on 
pin 6. If the reading is much less 
than -58 volts, replace R,.,, the 
3600 -ohm cathode resistor. 

CHASSIS 437 -3 
Trapezoidal raster. 
A shorted or open winding in the 
horizontal deflection yoke may 
cause this condition. If the yoke is 
good, check for an open Co,,, the 
.22-pfd. condenser in the horizon- 
tal deflection winding. To test this 
condenser, merely short it out and 
see if a normal raster can be ob- 
tained. 

Decreased picture width. 
If the picture is 2 or 3 inches 
wide, and R_,_, the 1000 -ohm re- 
sistor from the blue lead of the 
horizontal deflection coils to the 
high- voltage transformer, gets hot, 
check condenser C,,,, the .00075 - 
pfd. unit across one of the hori- 
zontal deflection coils. This con- 
denser is probably leaky. 
Weak high voltage and blooming or wide 

loldover in center of raster. 
Cam, the .2 -pfd. filter condenser 
in the "13+" boost circuit, could 
be open causing this condition. 
Bridge this condenser with either 
another .2-pfd. or .1 -pfd. unit to 
check it. 
No high voltage and fuses blow. 
In some cases the fuse may not 
blow, but the 6W4 damper tube 
may get red. This condition may 
be due to a shorted C,.., the .2-pfd. 
filter condenser in the "B+" boost 
circuit. If this is the case, be sure 
to check the horizontal size coil 
(its resistance should be approxi- 
mately 67 ohms) before returning 
the set to the customer. A shorted 
C,.. may burn out the horizontal 
size coil. 
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* CATHODE R 

One Ye 
G. E. * STP4 .... $44. *7JP4 17. 

410BP4A 19. 
-K10FP4A 24. 
Hf12KP4A 27. # 12LP4A 21. * 12UP4B 28. 

14CP4 24. 
16AP4A 30. # 16DP4A (N.U.) 31. # 16GP4 . 21. 1P4' 16RP4. 28. 
17B7BP4A 23. 

*17CP4 23. 
*19AP4A 39. 

20CP4 32. 
*20LP4 37. 
*21EP4A 37. 
1124AP4A 78. 

ANTENNAE 

AY TUBE SPECIALS k 
ar Guarantee * 

STAN -BURN * 
95 1OBP4 $11.00 
10 12LP4A 14.20* 
25 14CP4 17.00 
00 150P4 19.50* 
10 16AP4 21.60* 
70 16FP4 19.60 $. 
25 160P4 21.60* 
50 16EP4A 22.60 
9S 16DP'HP4 19.60* 
20 16DP'NP4A 2060* 
25 16KP4 18.50* 
20 16LP4 20.60* 
90 I6LP4A 21.60* 
90 17BP4 18.50* 
45 17CP4 21.60* 

* 50 19AP4 23.90 
SO 19AP4A 25.90 
35 20CP4 29.50* 
50 21.EP4 32.50* 

SPECIALS 
# RED DOUBLE "V Antenna. .. 5119 651.98 e 

* 
Ts 10 ELEMENT CONICAL 

DOWELED INSERTS ... . 2.98 2.79 * * Folded H, Straight Law Quick Rig * 
. - .25 3.25 # WINDOW CCNtICALS 95 3.75 * 

* 5 FOOT SWEDOED 
M 

.79 .69 # In cOCIT PL SIN 1.39 1.29 * * NEPCO MASTS 1.69 1.49 * 
TV WIRE # 42 Mil. 1 9.95 M Ft. * * 55 Mil. 30C OHM 11.95 M Ft. * * 72 OHM COAXIAL 35.00 M Ft. * 

*12 Heavy 5ÌJ9 Speaker ?Lela/ 53.9N* 
*CHASSIS 631) REGAL with CaEede Tunar.$149.50* 
*OPEN FACE CABINET 42.001E 
# WIRE RECORDERS IN STOCK * 
#PENTRON - Model 9T3C J.neo.l Tat, Ite. * * corder Write for ... i,...* *RaMode 

lcC4OC -Ilia; Amplifier Vet 42.90* 
Model C10-- All -Fu1 Tuner ... Net 131.50# 
Model CsoO- Wllilams,,n Amplifier....jet 99.50 *We also cry MASCO- BOGEN- PILOT. lc., Ampli -* *cers, Pro -pmts, FM Tuners and WEBSTER Tape Rev, *carders. * 

#8x9 PM Spea fee. .1 3.98 630 Vert.. output * *7" PM Speak., .. 3.98 lted 1.29* 
7]J1 G.E. Fl :.back 1.98 630 Vert. Boeklnp 

.89 # OSC. form 1 ]3- Yoke 1.98 Coanda T anon . 19.95* 830 ghtl.. culpa! Standard Tuners . 1].95 # upright 1.98 Dumont 21.25 me. í4.9s# 
* AUTHORIZED DISTRIBUTORS fer Gen. * v al Electra:, Konrad, Tung-Sol. Nationa union, * # De Wald, Re9a1, Automatic antl General Mobrs. 

##Automatic Cu /tam -Built Radios for Plymouth, Fora.* Cf -ormet ana m ny others, alway i lock. * 
# We carry a Complete line of HISFIDELITY * # and sound equipment. Send us your requests. * 
*We also carry complete line of needier makes of* #Radio Tubes at 

a 
o10 discount. Also any other ape -* *c,a purpose aid transmitting types, a all e ectronic* parts ana eau gnon al lowest rictus Sena us a list # f your au.:ement. fer prompt d ti..,,. * *Terms: 2Oó with order. C.O.D. All r * 

._F 0.B., NEW rlate Warehouse. Minimum arder $5 00. *Write for our latest price list and Hi -iì catalog to* *Dept. RN11. * 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

iC B S If" AM, e 

D 

r. ) 

1697 BROADWAY NEW YORK 19, N.Y. 

Read 

RADIO & TELEVISION NEWS 

Every Month 

Solve poor TV reception with a HI -Gabe Booster, 
Banish weak fringe areas, reduce snow. This unit 
comes to you as a highly serviceable High -Gain 
Tuner. Uses 616 Tubes In very efficient Hi -0 Circuit. Hat 8 tuned circuits using pure silver 
inductances and individual compensation provid- 
ing high gain on all channels. Built in 5:1 
Vernier Drive. 

All necessary parts and instr. included makes 
highest gain booster on the market rev of price. 

$10 VALUE FOR $1.00 
110 A. sorted I.. 1. 2W RESISTORS 

Shipments set postpaid warn fu payment is en 
250á deposit on C.O.D. Send fcr our new 

ulletin. 

FRANK W. DECRAY & ASSOC. 
11~.17 N J, Berson Blvd. Culver City. Calif. 

November, 1953 

No high voltage and R_:,1 (6800 ohms) 
burnt. 

Resistor R,,, goes from the pri- 
mary of the high -voltage trans - 

R234 
68K 

61106 
HC RIZ. 
OLTPUT 

684 
DA APER 
.,A 

L67 
6711 

V20 ISMEG V21 
5642 5642 

= HVRECT HV RECT 

Ili e 
HOR SIZE 

former o the plates of the 5642 
high -vol age rectifier tubes. (See 
accompanying diagram.) 
This condition may be due to an 
open winding in the flyback trans- 
former. If the top 5642 has 
a blown filament in addition to 
the above, then the trouble is a 
leaky C, the .0005 -µfd. high - 
voltage condenser. 
No high voltage. 
Check for a dead short across con- 
densers, C_t., or C221 (the .00075 -µfd. 
condensers across the flyback sec- 
ondaries), by measuring the re- 
sistance between terminals A and 
C (should be over 4 ohms) and B 
and H (should be 9 ohms). These 
terminals are located at the rear 
of the high- voltage cage and are 
arranged in alphabetical order. 
Vertical hais on left side of the screen. 
These bars resemble those due to 
Barkhausen oscillations. If this 
condition occurs in weak signal 
areas, reroute the twin -lead be- 
tween the antenna terminal strip 
and the tuner along the bottom of 
the cabinet alongside the chassis 
apron. Remount the antenna ter- 
minal strip on the lower corner 
(tuner side) of the cabinet. 
If these bars occur in strong sig- 
nal areas, try new 5642 high -volt- 
age rectifiers. 

Diclure over loading in weak signal areas 
only. 

Check the a.g.c. clamper tube 
which is half of the 6AL5 video 
detector, as well as the 6SN7 a.g.c. 
amplifier. 

CHASSIS 508 
,tight side of raster darker Man left side. 
In addition to this symptom. there 
is also the possibility of squegging 
(intermittent horizontal scan) 
causing a ragged, leaking raster. 
This condition may be caused by 
a leaky C,aa, the 20 -pfd., 100 -volt 
condenser in the cathode circuit 
(pin 8) of the 6BQ6, horizontal 
output tube. 
Insufficient horizontal scan in low line volt- 

age areas. 
Lack of width with normal a.c. 
line voltage is caused by a defec- 
tive part. To get a little extra 
width when low line voltage is the 
cause, however, add a .005 -µfd., 
600 -volt condenser across C181, the 
.0047 -µfd. condenser in the plate 
circuit of the a.g.c. amplifier. 

dual speaker business 
is good 
The trend to dual speakers 
is greatly expanding. 
That's why you'll want to 
have the most profitable 
accessories on hand (or 
know which are fast- 
est-for -servicing) 
when this business 
comes your way. 
This Centralab 
switch is a prof- 
itable "middle- 
man" everyone 
likes! 

switch 
mounting bracket 

and dial 

this 
Centralab 
dual switch kit 
makes it better ! 2 self tdpain9 

hita knob 

mounting screws 
All parts (except mounting holes) 
in one box -nothing else to buy 

You get the complete assem- 
bly for switching between dual 
speakers such as auto rear seat and 
front seat speakers, including etched 
dial -mounting plate and complete 
installation instructions. Listener 
selects either speaker or both. Prof- 
itably installed, you forget it! Your 
Centralab distributor has dual switch 
mounting kits on hand - order a 
couple NOW. 

CENTRAL AB 
A Division of Globe -Union Inc. 
910 -K E. Keefe Ave., Milwaukee 1, Wit. 
Please send me Catalog 28 for add il Tonal 
ushnical data on dual switch kits. 

s 
New 

Name 

Finn. 

Addre.9.9..___._. 

E'it V zlln, til:ne _ 
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10 -watt 
single- chassis 

power and pre- 
amplifier combination 

so dramatically differ- 
ent, it's a new concept 
in amplifier design. 

so functionally com- 
pact, it simplifies any 
installation. 
so exceptionally at- 
tractive, it captivates 
at first glance. 
But, FOREMOST, so 
genuine in HIGH 
QUALITY AUDIO PER- 
FORMANCE, despite 
it's unprecedented 
low cost. 

SEE and HEAR the New Model 22A 

al your local dealer's Sound Department 

soon. A listening treat awaits you. Write 

today for free technical information. 

Dept. RL-3 

BROOR flfClROnICS, . 
/YJ¡ 

34 DeHART PLACE, ELIZABETH, N. J. 

216 

Connect the .005 -pfd. condenser 
between lugs 6 and 7 of the flyback 
transformer inside the high -volt- 
age cage. This is the winding that 
is in parallel with the horizontal 
size coil. 
No high voltage. 
Connect a jumper across the 
chokes. L:I. (inside the high -voltage 
cage), and L (on the bottom of 
the chassis) that are in the cath- 
ode and plate circuits of the 603 
damper tube. Either choke may 
be open, and by jumping the one 
that is open, the high voltage will 
return. 

CHASSIS 1.518 
White Rashes on picture. 
This condition may occur if 
the .22 -pfd. condenser at the v.h.f. 
tuner a.g.c. point (green lead), is 
open. Some of the earlier chassis 
did not incorporate this condenser. 
If this trouble is encountered in 
such a chassis, insert a .22 -pfd. 
condenser at this point. 
Overloading in picture. 
If the a.g.c. is all right and the 
tubes are not at fault, detune the 
4th video i.f. (Tr) slightly, and 

1.105V 157_ 

P1N 5í}l-420MC_ 
OF 60361 

V5 

vs 
6C86 

4TH VIOEOI F AMP 

1112' TERMINAL I 
OV OF 750 

0047 RH9 

210,11* 

0368 
0047 

e12av 

8140 4120V 
33011 

also check the cathode trap in the 
4th video i.f. (See diagram.) 
Weak picture. 
This may be due to a faulty video 
detector crystal. Check the for- 
ward and reverse resistance of the 
1N105 germanium crystal detec- 
tor. It should be about 100 ohms 
in one direction, and about 200,000 
to 300,000 ohms in the reverse di- 
rection. 
Be sure to observe the polarity of 
the crystal when replacing it in 
its holder. 

Snowy picture. 
C,_.. the 2 -pfd. condenser in the 

V3 
6CB6 

1ST VIDEO I F AMP 

TERMINAL 2 405V 
OF L53 

R130 
IK 

105V 
TERMINAL 1 

OF 755 

90V 

R129 
2.7K av = 

R133 
0047 .an 68K 

0047 C123A 

0125 

C126 
AOC LINE 

1fd ,50V 

a.g.c. line, may 

120V 

be shorted, caus- 

WANT THE BEST 

IN CAPACITORS? 

Many, many notable advances in 
Ow art of capacitor design and manu- 
facture have been made by the ILLINOIS 
CONDENSER COMPANY. As an example. 
ILLINOIS CONDENSER COMPANY has 
recently been awarded a patent on their 
unique and exclusive molded capacitor 
construction as featured in the UMP 
t y pea. 

For almost two decades. ILLINOIS 
CONDENSER COMPANY has been build- 
ing quality capacitors and regular users 
include most all of the largest manu- 
facturers of TV and radio sets. Their 
names literally comprise the "blue book" 
of electronics. 

To meet the ever increasing demand 
for ILLINOIS electrolytic capacitors. 
ILLINOIS CONDENSER CODIPANY has 
built new plants and greatly increased 
production. Why don't you. too, discover 
why ILLINOIS capacitors are "first 
choice" of s, many! 

Write for Catalog! 

ILLINOIS CONDENSER CO. 
1616 NORTH THROOP STREET CHICAGO 72. Ill 

144. 

WORLD'S FINEST 

AUDIO COMPARISON STUDIOS 
Mss c Lovers and HI Fi Enthusiasts Make It a MUST to visit 

the Hudson Sound Comparison Studio nearest you! See. Hear, 

and instantly Compare the World's Finest HiFi Components, 

with our Ingenious Rembte Controlled Push.Button Mechanism 

...Hear the amazing new electronic Radio, Phono and Record. 

ing Equipment that brings Concert Hall "Presence" into your 

own home at Low Cost'. 

AND NOW IN NEWARK, N. J.. 
New Hudson Salesrooms... Complete Stocks, Same Superlative 

Service as our two N.Y C. Stores .. AND, "Studio 35," Newark's 

Newest, Finest, and Most Completely Equipped Sound Studio. 

Lowest Published Prices! 

FREE Hudson 1954 
HI -FI CATALOG 

Finest Manual of Its hmd Carta 
Everything in High Fidelity 
rents, Recording Equipment, Replace 

ment Parts and Tubes, TV Chassis ana 

Cabinets for All Types of Installations. 
Send for your FREE Copy TODAY! 

Hwlwuzn rACIMI 11Stn111115 

u son sso 1r61s111OM COMP. 

ELECTRONIC A SOUKS EQUIPMENT 

A n,na car 

48 West 48 St. 
New York 36 
Circle 64060 

ì01s Y.sA.+ 

3 GREAT 

g SALESROOMS 

,S to Serve You. 

Do.ntOI N <. < ,rwry.pn.. 
212 Fulton St. 35 William St 

New York 1 Newark, N.I. 
Circle 64060 M(rAet 45151 
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ing higher a.g.c. on the tuner. 
(See accompanying diagram.) 
If this is the case, the tuner a.g.c. 
voltage will increase to about -7 
volts from the normal -2 to -3 
volts. 

Squegging (intermittent horizontal scan). 
Pull V,a, the 6CB6 horizontal con- 
trol tube. If the raster becomes 
normal, check condenser C..0 (.1 
pfd.), from the grid circuit (pin 1) 
to the cathode (pin 2) of the 6CB6. 
Intermittent pulling at fop of pidure. 
Check V,,, the 6AU6 a.g.c. ampli- 
fier. If OK, check for a broken 
lead to the 5 -prong plug of the 
high -voltage unit. One of the leads 
connecting the flyback winding for 
a.g.c. to pins 1 and 5 on the plug 
may be broken. An ohmmeter 
check under the chassis, between 
pins 1 and 5 (large pins), will 
quickly show if this circuit is open. 
The resistance should be about 
1.5 ohms. 
No picture. 
Rotate the a.g.c. control. If the 
sound is normal but there is a dull 
raster at one end of the a.g.c. con- 
trol range, and then the sound 
disappears and the raster gets 
bright c ith the a.g.c. control set 
at the opposite end, check V,e, the 
12AU7 :toise gate tube. A dead 
noise gate tube will give these 
symptoms. 

CHASSIS 1.51E -3 
Noise in p'cfure. 
This may be eliminated by in- 
creasing the sensitivity of the re- 
ceiver. To effect this, replace R,2,, 
the 1.5- megohm resistor in the 
a.g.c. delay circuit, with a 1 -meg- 

ohm unit. (See accompanying dia 
gram. ) 

CHASSIS 1-520 
No high vo,'tage. 
Pull V,,, the 6AL5 horizontal 
phase detector. If the raster re- 
appears, check C ,_, the .001 -fd. 
condenser connected to pin 7 of 
the 6AL5, for high leakage. 
Horizontal pull. 
Pull V,,, the 12AU7 noise inverter, 
to check if the trouble is in this 
stage. If the picture locks, check 
for a leaky C2,,,, the .01 -pf i. con- 
denser in the plate circuit pin 1) 
of Vs,. 
Horizontal pulling. 
This can be caused by a weak 
6Y6G (V.) audio output tube from 

November. 1953 

FREE CATALOG 
JUST OFF THE PRESS -OUR NEW 

SURPLUS CATALOG! SEND FOR YOUR COPY! 

SOUND POWERED HEAD 
AND CHEST SET 

Navy Type -No Batteries Required - 
Ideal for TV Antenna Installations 
and many other uses. 20 Ft. Cord. 
Used - 
Teste 1: $5.95 EA. 

TELEPHONE WIRE FOR THE ABOVE 

BLOWERS -115 VAC 60 CYCLE 
SINGLE TYPE: (Illustrated at 

left) 100 CFM. 21/2" intake: 2" 
outlet. Complete size: 5" x 6 ". 
Order No. IC939 

DUAL TYPE: 100 CFM. 4" in- 
take; 2" Dis. Each Side. Com 
pieta Size: 8" x 6 ". Order No. 
ICB80 813.95 

COMPACT TYPE: 108 CFM. Mo. 
tor built inside squirrel cage. 
41/2" intake: 33í" x 3" Die, Com- 

plete size: 4'3" W x 85e" H x 8V." D. Order No. 
20067 214.50 

FLANGE TYPE: 140 CFh!. 34ío intake; 21/2" Dis. 
Complete size: W x 7b" H a ó5,s" D. Order No. 
IC807 413.95 

FLANGE TWIN: 275 CFM. 41/2" Intake: 3.4" x 3" Dis. 
Complete size: 1114' W a 8.:" H x 8.1/16" D. Or- 
der No. 2C069 821.95 

COM 3AT TYPE -2 Cond. Twisted, Rubber Covered, 
Medium Weight, W 130 @ . plc per Ft. 

FIELD WIRE -2 Cond. Twisted. Weather. 
$4.15 proof. Heavy Duty, W -110 -525 Ft. Roll W 

COPPER WELD WIRE - Weatherproofed. 2 Cond. 
Solid. 1200 Ft. Roll, 010.0". Per Ft. @ sot per Ft. 

COAXIAL CABLES: 
RG 8 /U ohm size 

s(SPECIAL) 

G8/U.ric s to 00 ft. (a se 
u r ft. -100 to 500 ft. e) 7 r per ft. -500 to 1000 ft. 
a 7e per ft.-1000 ft. Rolls @ .;! e per tt. 

RG.34/U 71 ohms, 145 ft. 
length S 1 5.00 

DYNAMOTORS: 
INFUT: OUTPUT: taut K No.: I'1tICE: 

14 V.DC. 330 V. 135 MA. DM -330 07.05 
12 V.I.C. 250 V. 50 MA. DM25 6.95 
12 or ;V V.00. 500 V. 50 MA. USA 0515 4.:'5 

DYNAMOTOR UNIT-PE-133-12 Volt input; output 
230 VDC 90 MA. Filtered. Dyn.: 1.95 @ 
5'7'1,3!y ": Filt. Base: 3 "x4 "x5 "...NEW: $ 

DYNt.MOTOR UNIT -PE -103 -6 or 12 Volt input: 
output 500 Volts 160 MA. Complete with battery 
cables, circuit breakers, and alter base. ..19.95 
Prices: NEW: $39.95 USED: QC. .7 e7 

OU-'PUT CABLE f PE -103 -8 ft. CD501.... 82.95 

DYNI.MOTOR -PE -101 -6 or 12 Volt. (Reprints of 
original CQ conversion articles -Oct. & Dec.. '52 

usa, furnished.) This is the Dynamotor the Hams 
have been talking about! Easily adapted to supply 

Volts -or 300 V. 90 MA. ad5l 0 V. 
V. 110 

MA. p 12 

MA. O 6 Volts NEW: $4.95 

BATTERY SWITCHING UNIT and 
METE RUsed to switch load Irmn one battery to 

another -or 6 to 12 Volts. Contains 2" Meter 
-0.15 Volt DC Seale for reading battery voltage. 20 

Amp DPDT Switch and Indicator. Case size: 4" x 

61i' x 244" NEW: $2.95 

TRANSFORMERS 
110 V. 60 Cycle Primaries 

5 Volt CT25A- 10.000 V. Ins. OPEN FRAME -6" x 
5" x 4y" 

6.3 V. I Amp.....1.25 24 V. I Amp..... I.:' 
24 V. V, Amp.....1.SU 24 V. 6.5 Amp 
6- 24--or 30 Volt 8 Amp 

AERIAL WIRE- Phosphorus Bronze tl6 Strand- 
ed, 1'00 Ib. test. Weatherproof. 150 Feet 51.50 
on Reel. RL -3 with Clips 
Telephone Wire -3 Cond. copper & S4.75 
steel, 525 Ft. 

HORSIE:- TALKIE 

TRANSCEIVER 
TRANS.-REC-PORTABLE. READY TO OP 
ERATE. BC745 TRANS. -REC.: Crystal Controlled. 
covers Freq. 3 to 6 MC. by use of Plug -in Coil. With 
PE -157 Power Supply. BB -54 2 Volt Battery. Speaker. 
Antenna. Mic.. and Crystal for 5030 KC. Set size: 

5 "x5 "x6". mounted on Staff 30" Lg. Power Supply 
operates from 2 Volt Wet Battery rechargeable from 6 
Volts and houses Speaker. Price: Used - $49.95 
Tested -Complete V 
T -39 CH EST SET -Has Speaker & Space for $4.95 

Dry Cells 
BC -745 TRANS. & REC. -CHASSIS ONLY -No Cover. 

Staff or Antenna, but w Tubes- 
NEW $14.95 

ANTENNA -Telescoping. for above set 

ANTENNA EQUIPMENT 
MAST BASES- INSULATED: 

MP -132 BASE -Illustrated at left -I" 
heavy coil spring. 2" insulator. Overall 
length: 111/2." Weight: 25á Iba. 
Pricy 

MPS -33 BASE -Insulated type with heavy 
coil spring and 5" dia. insulator. Re- 
quires 2" hole for mounting. Weight: 
9 lbs. 

MAST SECTIONS FOR ABOVE BASES 
Tubular steel, copper coated, painted. in s 
ft. sections. screwin type. MS -53 can be 

used to make any length with MS- 52.51 -50.4o for 
taper. Any section. r Ea'h 
Larger Diameter Sertom: MS.5-1 PI 

- 

RECEIVER AND TRANSMITTER 
RECEIVER BC229 or 429 -TRF Receiver with 3 

Plug -in Coils to cover Freq. Range 201 to 398. 2500 
-4700. 4150 -7700 KC. With 6 Tubes: I/37 -I/38- 
3 39. Power Supply required. 6 or 12 Voltpp& 256 
Volts. 
Schematic 

e: 
ncluded 

x7 
USED:S0e95 

TRANSMITTER BC- 230 -Voice modulated Trans. with 
5 Plug -In Coils to cover Freq. Range 2500 to 7700 
KC. With 4 Tubes: 2/10y -2/45 & RF Meter 0.1.5 
Amps. Power Supply required. 6 or 12 Volt & 350 
Volts. Size: 13"x81/2,7 ". ;8.95 Schematic included USED: 

Special Buy -Both Rec. C. Trans.: S15.00 
TRANS. CONTROL BOX BC -232 w /Plug 
REC. CONTROL BOX BC -231 w /Plug 
PLUG f /Rec. PL61.. F /Trans. PL.64. 

Address Dept. RN Minimum Order 55.00 Prices 
F.O.B., Limo, O. e 25 °° Deposit on C.O.D. Orders 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 

ALTERNATOR -GEN. (NEA -2D) 
For 11(W Emergency Plant Mobile 
Amateurs Marine Radio & Power 

Test Bench & Shop Power 
Output loan CA p, ll:n . .0 24 CUt' G'' 2.5.v 
at any -peed Irons 21tal fo 4 -,u' rpm. Hprod chlirh 
holds f e,i. 2'i. De.sleu,d tu operate or l.H " rpb, 
for FU .L RATED output at 511155 ev. & 12V1)(' 
25.5. :vlt,anatnr. 11.5 clNeh. O14 II x 1' lg. Over 
all le. v /rhnrlt 12 ". Wt. 42 lbs. 1pstrurt loti. Po 
nishwl. 

EUell rt Cond. $18.95 New... $24.95 
26 '7. with C.O.D. orders. 

Setif /action guaranteed. F.O.B. Los Angeles. 

POSSNER CO. 
Special Apparatus Deeis,on 

1223 Venice Blvd.. Los Angeles 6. Calif. 

appetwaL4 -IVI. 

RADIO ENGINEERING 
DEGREE IN 27 MONTHS 

Complete Radio Engineering course. ins lulling 'Teley.. 
U.II.1". a01i F.31. l;:u.h,or or same. legit, also to 
SI. eh.. Civil. Elect., Chem., and Aero. Eng.; Bus. Adm.. 
I. modern odern buildings. well 

` s Low cost. Prep courses. Personalized, 
. Founded 1HHt. Placement eerv- 

. ing shortage of engineers. Prepare 
mlimit,d opportunities ahead. Ap- 

lor Korean vet,. Enter J 
n j M.i h. June. September. Write for catalog. 

16113 f tbc..,. u, '.NGC L.I. INDI -mvl 
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IRada Alb meter -AN APN- I. New complete S65.00 ea.) 
t CARBON VOLUME CONTROLS -10 for $1.25 
t STOCK RES. - SHAFT MFR. PRICE NO. OHMS LENGTH 
00A .1K 3/16 S.D. ,18 701A .13K 3 /165.0. As 702A .5K 14 S.D. CTS .18 7035 IK 9,32 S.D. CTS .18 704A 1.5K a S.D. lac .15 705A 2K 5,16 S.D. 

706A K S.D. Stack .15 708A 6K 7 16 S.D. IRC .18 709A 7K 1 CTS .18 710A 10K S.D. CLARO .15 712A 15K 510. IRC .15 713A 15K S.D. IRC 7145 20K S.D. .15 
716A 20K S.D. Stack .15 717A 20K S.D. CTS .15 7185 20K 34 S.D. Stack .18 7195 20K ., S.D. .18 7205 22K S.D. IRC 
722A 50K 9 16 S.D. CUR. .18 723A 60K S.D. IRC .15 7245 75K 1 -1 32 S.D. CLARO .18 725A 75K 2 S.D. CLARO .20 728A 100K . S.D. Stack 
7295 100K S.D. RF999.1 Mdgt.15 7305 100K S.D. CENTRA .15 731A 100K S.D. Stack .15 732A 15OK l' S.D. CRL 733* 200K 3 S.D. MAL .25 735A 200K 2 S.D. IRC .20 7365 200K 2 S.D. INC 737A 300K 9 16 S.O. INC .15 7]811 500K li .16 S.D. IRC .18 7405 soon 
7415 SOOK S.D. CTSS .15 7s2A 500K S.D. INC .15 744A BOOK S.D. CIA .15 74511 BOOK Special Stack .ls 746A 1 MEG S.D. CUR 747A 1 MEG 11s S.D. CTS .25 74811 2 MCC S.D. INC .15 750A 2 MEG 1/4 S.D. INC .18 Isla 200 MEO S.D. METER TYPE .40 S.D. Indicates Screwdriver Slot 
t CARSON VOLUME 

COONTR 7S WITH 
SWITCHES 

t STOCK RES. 
NO. OHMS 

SHAFT SWITCHMFR. PRICE 
75311 1.5K 14 S.D. S.P.S.T. CAL .29 754A 10K % S.D. S.P.S.T. .29 755A 25K Va S.D. S.P.S.T. CTS .29 756A 75K 4 S.D. S..S.T. IRC .29 757* 75K 

t 
S.D. S.P.S.T. .29 758A 100K S.D. S..S.T. CRL .29 7SSA 100K ISs S.D. S.P.S.T. STACK .29 760A 1 MEG 1, S.D. S.P.S.T. CRL .29 761A 5 MEG ,a S.D. S..S.T. 762A 10 MEG a S.D. S.P.S.T. CRL .29 7635 10 MEG +a S.D. S.P.S.T. CRL .29 764A 10 MEG 1' S.D. S.P.S.T. CRI. .29 785A 300 DUAL 5 /16 S.D. S.P.S.T. IRC .40 

t TRANSFORMERS -ALL ARE 50.60 CYCLE t TRANSFORMER. Power. Filament. and Plate: 2 prI 1159,230V. 50 7OCPS; 5 : 590V at Sima; 525V at l.Sma: 6.4V at 3 amp; 6.4V at 0.6 2.5V at 1.75 amp. Stock No. SOOA.PRICE EA. 55.50 CHICA.., TRANSFORMER. Radio Power Trans. Pre. V. 210 -20.30. 40.50. Sec. 1100 V.C.T. Amp. 0.212. Test V. 2500. Size 7.. H a 5" x 8' 
Stock No. 501A.. ...... . . . . . . . . . . . . . . P R I C E ..PRICE 510.50 CHICAGO TRANSFORMER. Radio Power Trans. Pre. 
V. 230. Sec. 10 V at 6.5 Amps. Size 51 t a 4 042/2" RAN No. MER. 

Radio Power 
PRICE 83 ri. 

CHICAGO TRANSFORMER. 
Sec. 

Radio 
15.6 

Tt 
S. 2.6 Sec. . 1 S.8 at 1 Amp: 
Sec. ' o 1.. C.T. at 

503A 
A. Size 4.t" 11 

x ]G" o 3 + +". Stock No. 
Radio 

dio PRICE S4.50 CHICAGO TRANSFORMER. Rid,o Power Trans. 0A. 
V e .'.". 3.4"0. Sec. V 300 C.T. at .130A. 
Size 4 to.' x .. x ..... 
Stock No. l ate 

. o r m e 

Pr i. 115V 
S2.25 COLLINS RADIO. at .1 dormer. Pri. 1 
31/4-', 

3 . 
Sec. S at .LOBA. 44.. x PRIC x 
Stock NTRANSFORMER. AoS Tran 53 

CHICAGO Radio Power Trans. Pri. 
V. 21z 0-50. See. V SV.C.T. t Si.. 4i / x 144" x 31/í'o Stock NO. SOBA..PRIC[ 82.60 

t OIL FILLED CONDENSERS 
3 3% .2mfd at 4000VDC. 3,a "x51'a "x2e'. Elea. Util. Pore Term. Stock No. 2409A. PRICE EA. 52.95 
3 ction 1MFD -470V. 2MFD.400V, 1.5 MFD.100V. 2á4531a "5142'. Elec. Util. 

stock No. %770Á PRICE EA. $0.70 
Dual 2.SMFD. 1MFD. 400VDC. 21/2"334-1". Elea. 

Util. Stock No. 5767A PRICE EA. $0.90 
Dual 2x2 .SMFD. 200VDC 13/4"x234,174" 

. Stock No. 5771A PRICE EA. $0.50 
1MFD.400VDC. 134 "x2 "x1 ", Elec. Util. 

Stock Ne. X327A PRICE EA. $0.40 
IMFD.600VDC. 13','x3 "x1 ". Ind. Cond. Pore. Term. 
4.551F17. 400VDC, 2 "x1/4 "x11/2 ". Ae Ouo 

EA. 50.60 
Stook No. 11321A PRICE RA. S1.00 
t O.E. PYRANOL CONDENSERS -10 for $3.50 

SNok Mid. WVDC Pari NO. Each 
100A .05 1000 23F2701/13 50.38 101* 1.0 500 23F21763 .38 102A .25 1000 22F286 .43 
103A 2x .25 400 23F310 .45 
1045 .5 1000 22F287 .50 
10511 2x .875 400V 28F307 .5S 
106A 1.0 500 26F545 .42 
107A 1.0 SOO 23F115 .42 
1065 1.0 SOO 26F448 .2 
109A 1.0 115VAC 29F463 .38 
110A 2x1.0 IISVAC400cy 23F482 .60 
111A S.5 140VAC12057 25F709 .50 
112A 2.72 400 26F544 .85 
tRetatin9 LOOP Antenna MN2OE P ice Ea. $7.95 tAntenn Changeover Switch 3PDT .. Price Ea. .83 
t Plug PL88 Price Ea. .RS 
t Antenna Mast AN 1045 New Price Ea. 8.95 

t Items 
n 
dicate that part(s) will be found in our 

SURPLUS CATALOG with thousands of ethers. 
SEND FOR Surplus Catalog No. RNI1. 

He Fidelity Cat. No. RNSlledio 
i TV Parts and 

TERMS: AÌrrehi` i ne 25% 
Deposit t, preces F.O.B. 

C.O.ö 

2909 West Devon Avenue Chicago 45 
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which the 120 volt "B +" is ob- 
tained for the noise inverter V,,, 
12AU7. Low "B +" voltage devel- 
ops sync pulse cancellation in this 
circuit. Make sure that the nor- 
mal +7 volts is on the cathode 
(pin 8), and +58 to +60 volts is 
on the plate (pin 6) of the noise 
inverter tube, to insure proper op- 
eration of this stage. If either 
rating is less, trouble in that cir- 
cuit is indicated. 
No sound, no picture -high ieoltaie OK. 
Check for a defective 6Y6G (Va) 
audio output tube. - 
STALLARD REPORTING 

By C. H. BOWERS 
THE old Spark Gaps are beginning to 

crackle and static is all over the shack 
as we hear from various Old Time Wire- 
less Operators. Send in YOUR story if 
you qualify as an Old Timer of 1912 or 
thereabouts! 

With this issue we uncover an Old 
T' r, Mr. Otto D. Stallard, Jr., of 5327 
Morningside Ave., Dallas 6, Texas, and, 
as a preface, Mr. Stallard says: "As I 
look back over the years, it does not 
seem possible that almost forte -four 
years have Congo' and g since my first 
interest in telegraphy!" 

It was in December 1912 that our 
subject Old Timer obtained his First 
(:lass Wireless Operator License and 
started his career in that connection. 
His first clnnmercial job was with the 
Marconi Company in Cleveland, Ohio, 
as second trick operator in the out 
Sclmeficld Building. However, in 1913 
he wavered and accepted a wire job with 
one of the oil companies, but not for 
long, because by Summer 1915 he 
shipped out as "Sparks" aboard the 
"S.S. Northland ", sailing between Buf- 
falo and Chicago. Also short trips were 
made on the "City of Buffalo," out of 
Cleveland, and on the old side -wheeler, 
"See and Bee." Jobs wore on the in- 
crease by this time and :unl' ' s Otto 
telegraphed for railroads, wireless, 
Western Union, and oil e panics, all 
within the same year -in fact he ed 
so fast his luggage was soon reduced to 
one "bug" slightly used, and a "mill!" 
His waueh'obe, he wore! 

In May 1917, Mr. Stallard went into 
the service as a wireless operator, as- 
signed to the Army Transport Service, 
Depot C pane "L." detached service. 
There, his first assignment was (lief 
Operator aboard the Army transport 
"Thomas," with subsequent duty aboard 
the transport "Sherman" and a tour on 
the transport docks. 

The call of the oil company proved 
too strong for Mr. Stallard, however, 
and on being mustered out of the Army 
Transport Service, he went with the 
Magnolia Pipe Line Company as an 
oil gauger. That was 34 years ago. 
Today he is Division Superintendent for 
that company with headquarters in 
Room 504 Magnolia Building, Dallas, 
Texas, and would like to hear f any 
of his old buddies of the brass pounding 
days. 

'This sketch concludes with Mr. Stal. 
lard's own remarks, "Although 1 have 
not worked radio (wireless) for thirty - 
five rears, it does not keep me from 
listening to the dots and dashes, as well 
as the phone conversations of Troth 
amateurs and professionals, as I have 
sets at home that cover all the possible 
bands." -X 

Manufacturers' 
Literature 

r-q;r,,.r^,P', ` -,.,_n; 

Readers are asked to write di- 
rectly to the manufacturer for 
the literature. By mentioning 
RADIO & TELEVISION NEWS, 
the issue and page, and enclosing 
the proper amount, when indi- 
cated, delay will be prevented. 

"WIRELON" ROPES 
Rochester Ropes, Inc. of Culpeper, 

Virginia, has issued an unusual booklet 
describing the properties and qualities 
of "Wirelon" ropes. 

Constructed of high tensile steel 
strands and tough, durable nylon, 
"Wirelon" has numerous applications 
in radio, television, and radar. The 
booklet gives descriptions and specifi- 
cations of the product for such appli- 
cations. 

ASA STANDARDS 
The American Standards Associa- 

tion, 70 East 45th Street, New York 17, 
N. Y., has announced revisions of four 
of its standards for transformers. 

Major revisions in the standards in- 
clude additions to the terminology and 
general requirements for transformers, 
regulators and reactors, and a table to 
indicate temperature changes and ad- 
ditional information on loading and op- 
peration of instrument transformers. 

The four publications are as follows: 
"Terminology for Transformers, Regu- 
lators, and Reactors" (C57.10 -1953- 
gratis); "General Requirements for 
Transformers, Regulators, and Reac- 
tors" (C57.11 -1953- gratis); "Require- 
ments for Instrument Transformers 
and Table of Contents" (C57.13 -1953- 
$1.00); and "Guide for Loading and 
Operation of Instrument Transform- 
ers" (C57.33- 1953 -35 cents). 

TWIST -PRONG ELECTROLYTICS 
Astron Corporation, 255 Grant Ave- 

nue, East Newark, New Jersey, now 
has available for distribution copies of 
its new catalogue supplement, AC -3A 
covering its expanded line of twist - 
prong electrolytic condensers. 

The new publication provides com- 
plete listings of catalogue numbers, 
capacitance and voltage ratings, case 
sizes, and list prices of all standard 
twist -prong units to meet every radio 
and television replacement need. 

THE ONAN STORY 
D. W. Onan & Sons Inc.. University 

Avenue S.E. at 25th, Minneapolis 14, 
Minnesota, is now offering a copy of its 
new four -color, 40 -page institutional 
brochure entitled "Measurement Fac- 
tors of a Company and Its Products." 

More than 120 eye- catching photo- 
graphs tell the story of the company's 
products, what they are and how they 
are manufactured. Production facili- 
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ties and methods are described and 
illustrated. 

Copies of this brochure are available 
on request. Please ask for institutional 
booklet "Measurement Factors." 

MICROPHONE DATA 
A new technical bulletin covering its 

ADA 95D dynamic microphone is now 
available from the Turner Company, 
900 17th Street, N.E., Cedar Rapids, 
Iowa. 

This two -color bulletin describes the 
new microphone in some detail. It is 
a general purpose unit featuring Alnico 
V magnets and moving coils. The de- 
sign is modern, with a special satin - 
chrome finish. 

If your jobber doesn't have copies of 
this data sheet available, write the 
company direct. 

PARTS CATALOGUE 
Electronic Expediters, 2909 West 

Devon Avenue, Chicago 45, Illinois, 
now has available a new 24 -page cata- 
logue which covers high -fidelity com- 
ponents, speakers, microphones, tubes, 
rectifiers, test instruments, meters, 
controls, resistors, batteries, TV -FM 
antenna accessories, wire arid cable, 
condensers, transformers, switc:ies, and 
tube sockets. 

One unique feature of this catalogue 
is a back cover reply card. Realizing 
that no jobber catalogue could contain 
complete engineering and design data 
for all items, the company lists a num- 
ber for each manufacturer represented 
to be circled on the reply card. When 
the card is received, complete litera- 
ture from the individual manufacturer 
is forwarded. 

SPRAGUE PRICE LIST 
A new condensed price list covering 

all of the company's "bread and butter" 
service condensers and resistors is now 
being offered by Sprague Products 
Company, 51 Marshall Street, North 
Adams, Massachusetts. 

Known as P -143, the sheet may be 
mounted on a wall, under glass on a 
desk or counter, or any other conven- 
ient place to provide ready reference 
to the most widely used of the com- 
pany's ratings. The list is printed in 
easy -to -read dark blue on heavy white 
paper. 

Since catalogue numbers are fol- 
lowed by both net and list prices, job- 
bers will find it a quick check on prices 
to dealer customers. In additicn, deal- 
ers will find it a convenient way to 
determine the cost to the customer as 
well as an easy means of checking his 
inventory. 

ALLIED'S 1954 CATALOGUE 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago 80, Illinois has 
recently released its 1954 general cata- 
logue which lists over 20,000 items in 
its 268 pages. 

The new publication, No. 135, con- 
tains 88 pages of rotogravure featur- 
ing the latest high -fidelity components, 
including 32 complete hi -fi systems; 
television chassis, boosters, rotators 
November. 1953 
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STEVENS WALDEN, Inc. 
WORCESTER 4, MASS. 

and u.h.f. converters; table model and 
portable radio receivers; professional 
and home recording equipment; p.a. 
amplifiers and complete systems; ham 
receivers, etc. 

The balance of the catalogue is de- 
voted to a listing of components and 
accessories for varied applications. 

This comprehensive listing of radio 
parts of all kinds makes the new cata- 
logue of value to all who work in the 
electronics field. A copy of this pub- 
lication is now available from the 
company on request. 

COLOR -CODE CALCULATOR 
A color-code calculator co%(Ting both 

condensers and resistors is now being 
offered by Centrahfb, Dept. G -10, 900 
E. Keefe Ave., Milwaukee 1, Wisconsin. 

The calculator is printed in full color. 
By setting seven rotating wheels, ca- 
pacitance or resistance, tolerance, and 
temperature coefficient can be read 
directly. The calculator covers RETMA 
color code specifications on normal and 
extended range tubular ceramic con- 
densers and radial or axial lead re- 
sistors. 

The new calculators will be sold 
through Ceotr'flrrh distributors. 

FEDERAL CR TUBE DATA 
The Vacuum 'l'ube Department of 

Federal Telephone and Radio Company, 
100 Kingsland Road, Clifton, N. J., has 
issued a new "Television Picture Tube 
Data Book" which is now available for 
distribution. 

The 8 -page booklet covers inter- 
changeability considerations, basing di- 
agrams, bulb outlines, and dimensions 
and electrical characteristics. The lat- 
ter information is presented in tabular 
form for speedy reference. 

SIMPSON "DOODLE PAD" 
A handy and practical "king- size" 

desk pad with plenty of room for "doo- 
dling" and a generous supply of pages 
for day -to -day use has been prepared 
by Simpson Electric Company 5200 W. 
Kinzie Street, Chicago 44, Illinois. 

The "doodle pads" are printed in two 
colors selected for elimination of eye 
strain, measure 17" x 22 ", and are 
padded 50 sheets each with non -slip 
chip board backing. 

The "doodle pads," identified as Form 
A -1 SPC, are distributed at no cost by 
Simpson representatives. Ask for yours 
or write the factory direct. 

P.A. EQUIPMENT 
Newcomb Audio Products Co., 6824 

Lexington Ave., Hollywood, California, 
has released a 20 -page catalogue cov- 
ering public address equipment. 

The new publication contains illus- 
trated information on all three lines of 
the company's amplifiers, portable sys- 
tems, and accessories, as well as rack 
and panel assemblies. 

"DECOHM" PRODUCTS 
An illustrat cd catalogue covering the 

"Decohm" line manufactured by Davis 
Elect Tic Company of 230 N. Spring St., 
Cape Girardeau, Mo., is now available. 

6 AMPLIFIER 
You can change an outmoded radio, phono- 
graph or TV receiver into a high fidelity 
instrument with o VC -6 amplifier. Low cost, 
yet supplies more power than required by the 
largest size house . so simple to install, 
anyone can do it. The VC -6 is made for quick, 
easy mounting. It's compact, light weight. 
No extensive cabinet alterations. R.T.M.A. 
guarantee. 
Servicemen I The VC -6 cuts your conversion 
costs - makes more jobs more profitable. 
Matching speaker systems available. 

Push -pull power output-6 watts. 
Frequente response 50 to 30,000 c.p.s. 
Bass boost of 6DB or treble boost of 6DB 

from single control. 
Impedance -8 ohms 
Self- contained power supply, 

110 V,60 cycles, A.C. only 
Size 13/e" x 31/2" x 11" long 
Ship. Weight 3 lbs. 1 Order your VC -6 Amplifier Today ! 

VCORPORATION 
NiscouAs. 

VIDFO CORPORATION OF AMERICA 
29 West 28th St., New York 1, N. Y. 

$2695 

AMPERITE 
Studio Microphones 

at P.A. Prices 

Ideal for 
BROADCASTING 

RECORDING 

PUBLIC ADDRESS 
"The ultimate in micro- 
phone quality," says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right into the 
new Amperite Micro - 
phone-or stand 2 feet 
away- reproduction is 

always perfect. 
Not affected by 

any climatic conditions. 
Guaranteed to with- 

stand severe "knocking 
around." 

Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $120 

Special 

Model KKH, list $18.000 

Special Introductory 
Offer, 

Offerand 4 -page 
Write for 

illustrated folder 

Offer: 

AMPER /TE Cmpany 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Atlas Radio Corp., Ltd., 560 King 5t. W., Toronto 
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Printed in three colors, the new cat- 
alogue provides complete technical data 
on various molded coil type open re- 
lays, hermetically -sealed canister type 
relays, and television deflection yokes. 
Information includes operating charac- 
teristics, range, and sensitivity of these 
products. 

TV ELECTROLYTICS 
A new TV condenser replacement 

supplement has been issued by Sprague 
Products Company, 51 Marshall Street, 
North Adams. Massachusetts. 

Intended to supplement the com- 
pany's complete "TV Capacitor Re- 
placement Manual." this attractively - 
printed brown and yellow card shows 
listings of the company's "Twist -Lok" 
electrolytics being used in almost every 
1953 model television receiver. 

An invaluable aid to service techni- 
cians in locations where TV is just 
opening up, this card is punched for 
easy wall hanging and has a large area 
for the distributor's imprint. 

Copies of C -451 are available from 
Sprague distributors. Distributors 
should write to the company direct. 

EICO DECAL 
Electronic Instrument Co., Inc., 84 

Withers Street, Brooklyn 11, New York, 
has released a colorful business- build- 
ing decal for service technicians to at- 
tach to their windows and vehicles. 

The new "Eico" decal sells the tech- 
nician's ability to his customers and 
prospects and identifies him as a user 
of "Eico" laboratory equipment. These 
three -color decals are being packed 
with the company's kits and instru- 
ments or may be obtained in quantity 
from the company direct. 

RECEIVING TUBES 
A complete guide to the company's 

"Reliatron" receiving tubes to aid de- 
sign engineers, service technicians, am- 
ateurs, and experimenters is now avail- 
able from Dept. T -329, Westinghouse 
Electronic Tube Division, Box 284, El- 
mira, New York, for 35 cents. 

The 47 -page booklet, RU -020, con- 
tains characteristics and ratings of 
over 300 tube types. The guide has 
been designed for ease of use; tube 
symbols are easily interpreted and are 
closely associated with their tabular 
information. The tabulations are pre- 
sented in legible style. The only cross 
references employed associate '.he tube 
type to its dimension drawing. 

ANDREW PRODUCTS 
A new general price list, Bulletin 

10 -F, has been issued by Andrew Cor- 
poration. 363 East 75th Street, Chicago 
19, Illinois. 

This 30 -page catalogue covers the 
company's coaxial cables and transmis- 
sion lines and antennas and related 
equipment. Complete descript.ve ma- 
terial is provided on a wide range of 
these products and all of the necessary 
data for ordering is included. 

Write the company direct for a copy 
of Bulletin 10 -F. 

-30- 
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ENJOY THE FULL RICHNESS 
OF FULL FREQUENCY RECORDING .. 

The 

IB (C í.l'll/ll 
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HIGH -COMPLIANCE 
Diamond Cartridge 

4' ,/ 
I; 

This amazing new cartridge, a radical departure from ordinary 
cartridge design, achieves near -zero mass of stylus assembly. The 
result is HIGH COMPLIANCE - accurate, distortion -free track- 
ing which reproduces without listening fatigue the full, rich tonal 
qualities of the most sensitive recordings. 

"Amazed at new purity of sound ...clarity ...distinctness of 
orchestral texture... which all add up to something fabulously 
heauti ul!" says B. Haggin, noted Record Reviewer. 

RECORD/ND: 8th Ave. A 14th St., 
EQUIPMENT: Whitestone, N. Y. 

ORDER FROM YOUR 
anufacturers of the World's Finest Professional Sound Equipment 

AUDIO DEALER 
Without obligation, please mail FREE folder, "HIFI FACTS 

or mail coupon for for the Music Lover" 
FREE folder 

-------------------------, 

Name 

Address 

City Stare 
L -J 

Let MILTON S. KIVER Help You 

Prepare For U.H.F. -TV 

Anil.ee 

Easy toTRAI N AT HOME This Practical Way! 
Men with the right training in I el, -.is Servicing arr 
in hi, demand ... pull down big pay. T C.I. TRAINS 
YOU RIGHT with easy-to-follow technical training 
designed by servicemen. for servicemen! You learn prac 
tical, professional type Television Servicing without 
leaving your present job. Included are moneymaking 
extras such as set conversion, antenna installation. 
U.H.r. -TV and field servicing short cuts. You can start 
earning Television money after the first few lessons. 
Yon earn aa test. trouble sit t and repair all apes of 
TV sr.the prnet,. praencal war! 

HERE'S HOW YOU GET EXPERIENCE! 
You rain on your own large screen modern television 
receiser, furnished as part of your course. This set is 
sours to keep! As an optional feature you can get two 
weeks of actual field experience out on servire jobs 
and on the repair bench for Chicago's largest independ- 
ent st rvicing org nization. You learn Television Serv- 
icing by actually doing Television Servicing . . . y o u 
get the practical now -how you need to qualify for BIG 
MONEY in this fast-growing field! Age is no barrier. 
Mony TCI students ore over 40! 

T r'.t Is approved 
par rat. tntninc 

oder Public taw 
r. Check n,n 

TE 
205 

ACT NOW! Mail coupon for 
FREE Catalog and SAMPLE 
LESSON. Write TODAY! 

EVISION 
COMMUNICATIONS 

INSTITUTE 
. Wacker Dr.,. Dept.m Chicago 6, III. 

YOU GET and keep mod- 
em large screen Television 
receiver. 
YOU DO actual testing, 
servicing, trouble shoot- 
ing and repairing 

BOUT 

BEGIN TVRNo ir, tt 
HERS! IEIk GOB 

E 

4:1: oahomeesl yttearpy tenon` 

etee¡Iter M t 
1<w 

in tV 
coueea 

for details. 
CheCY 

MAIL NOW FOR FREE BOOKLET 

MILTON S. KIVER, President 
TELEVISION COMMUNICATIONS INSTITUTE 
205 W. Wacker Dr., Dept. AT, Cnicago 6. III. 

Ihlh toll filet r 
' 

I practical TV ciao'.. 
ant and obligated. salesman eIll not call. 

r('--1l Veteran,: 
Name L--1 cheek her 

t'Ity Zone... State 

Itu:aiNNEas cheek here for sformatton on L Its, c Tele, ólon I'uurse. 
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Have you had the 

Chassis Touching 
JITTERS 
/lately. 

4.4d/ibst-fl-rott 
VARIABLE TRANSFORMER 

with isolated primary winding lets you 
service any TV or radio set made with- 
out a chance of a "bite" . . no more 
chassis touching jitters. 

This husky 1/2 KVA electro- statically 
shielded unit is "Must" test equipment 
for thousands of service men. Intermit- 
tent operating TV or radio sets are 
checked by dropping line voltage to 105 
V or lower to detect a faulty oscillator. 
Also used to cook a set at 130 -140 V to 
break down intermittent part. On any 
application where either isolation or a 

variable transformer is needed Adjust - 
A -Volt will do the job. Black wrinkle 
finish, jeweled pilot light and convenient 
fuse. Write for new 18 -page catalog 
listing all types and sizes, or see your 
Adjust -A -Volt distributor. 

STANDARD 
ELECTRICAL PRODUCTS CO. 

2238 E. THIRD ST. DAYTON, OHIO 
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NEW TV PRODUCTS 

on the Market 
U.N.F. CONVERTER 

Cranco Products. Im., 3G -17 20th 
Ave., Long Island City, N. Y. is now 
offering two new front -end chassis for 
all -channel u.h.f. reception. 

Termed "Hideaway" units, the Mod- 
els UJ5 and UJ6 are adaptable to any 
TV chassis for the purpose of obtain- 
ing built -in u.h.f. reception. The Model 

UJ5 is designed especially for fringe 
area reception. It tunes the entire 
u.h.f. band, utilizing three coaxial 
tuned cavity elements, two as preselec- 
tors and one controlling the local oscil- 
lator. The unit also contains a 6AF4 
oscillator and a cascode i.f. amplifier. 
Good signal -to -noise ratio is assured 
by the absence of wiping contacts and 
a low noise 1N82 silicon diode mixer. 
Channels 5 -6 are used as the i.f. 

The Model UJ6 is a two- cavity, all - 
channel reception model. Details on 
either of these converters are available 
from the company on request. 

AUTOMATIC LEVEL CONTROL 
Spencer -Kennedy Laboratories, Inc., 

186 Massachusetts Ave., Cambridge 39, 
Massachusetts is now marketing its 
Model 442 automatic level control for 
television distribution systems. 

The new control is designed to auto- 
matically maintain proper signal 
strength. The unit is designed to com- 
pensate for changes in transmission 
characteristics of the cable due to tem- 
perature changes and variation in am- 
plifier performance due to tube aging. 
Because the Model 442 is a wide -band 
unit, it will operate equally well on 
either low- or high -band systems. 

Tube failure in the control itself 
opens up the gain in the associated 
amplifiers so that the new unit in the 
system corrects for any variations in 
the levels. This insures continuous 
performance and makes replacement 

of the tube postponable until a con- 
venient time. 

For further information on the 
Model 442, write the company direct. 

REMOTE BOOSTER CONTROL 
Blonder- Tongue Laboratories, Inc., 

526 -536 North Avenue, Westfield, N. J. 
has introduced a new, two -piece re- 
mote control unit which permits any 
of the company's television amplifiers, 
u.h.f. converters, or distribution units 
to he operated automatically from the 
TV set "on -off" switch. 

The power control unit of the Model 
RC -1 plugs into a 117 -volt a.c. outlet 
and receives the TV set line cord. It 
contains a thermo- relay, an indicator 
light, and fuses. The remote portion 
at the unit to be controlled, feeds a.c. 
power and accepts TV signals. For out- 
door installations, the remote section 
may be mounted in a weatherproof 
housing, along with the amplifier or 
other unit. 

The company will supply additional 
details on this accessory unit upon re- 
quest. 

SCOPE FOR TV 

A new 5" television scope, designed 
to provide all of the features needed 
by technicians and at low cost, has 
been released by The Hickok Electri- 
cal Instrument Co., 10514 Dupont Ave- 
nue, Cleveland 8, Ohio. 

The Model 665 is a stable scope with 
a frequency range from .5 cycle to 700 
kc., down 3 db. It features good sta- 
bility, no drift, less than 1': tilt, and 
less than 2% overshoot. The acceler- 
ating potential is 1775 volts and power 

consumption is 35 watts. The square - 
wave response is flat from 60 cycles to 
100 kc. 

A unique feature of the scope is the 
fusing arrangement for the "B +" line. 
A dual fuse is provided so that the 
"B +" line is entirely fused. The scope 
will withstand shock, vibration, and 
humidity, and has been designed with 
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THE NEW TV 

DYNATRACER 

9a.s' 

495 
or C.O.D. 
a Chgs. 

TRACES TV 
SIGNALS and 

VOLTAGES 

L 9CATES 
DEFECTIVE 

COMPONENTS 
INSTANTLY 

REQUIRES NO 
ADDITIONAL 
EQUIPMENT 

Makes Television 
Servicinci Easier. 

Farter and 
More Accurate 

-AT LOW COST 

Ideal for trouble -shooting television In the field 
or on the bench. Used under actual operating con- 
ditions, will out- perform more expensive testers. 

A MUST FOR EVERY ALERT TV TECHNICIAN! 
SPECIFICATIONS: The "DYNATRACER" .s a self 
powered quality Instrument designed to trace TV 
signals through any Video. Sound. Sync, AFC or 

and Horizontal Sweep Circuit -will Isor 
late trouble to a stage or component. 
ADDED FEATURE: The "DYNATRACER" will also 
trace voltages and Instantly locate open. shorted 
or Intermittent condensers. resistors, coils, speak 
er transformers. etc. COMPLETE 

INSTRUCTION BOOK ENCLOSED 
10 -DAY MONEY RACK GUARANTEE 

Clip adv.. write name and address In margin. 
Attach 55.00 Bill Check or M.O. and mail to 

8509.21st Ave., Dept. 206, Brooklyn ln, N. Y. 

FIX 3 OUT OF 4 
Television and 
Radio Receivers 

corsio" 
RAD/0 

foRING 

Just by 
reading 
this one 
book! 

It's easy with these plain, simple dlrectio3s written 
for the man with no technical training. You deal 
only with the things that go wrong in sets -the 
parts-start doing actual repair work even before 
voll finish the book. Just think- -No Math! No 
Theory! No Lab work! 

Just Published! 

Television and Radio Repairing 
by John Markus 556 pp., 225 illus., $7.95 
For every television and ra- 
dio part, no matter what 
make the set is, Markus 
slows you how to recognize 
symptoms of trouble 
how to test to slake sure 

. how to order the new 
part 

Here's 
how to in- 

stall it. Here's your chance 
to share the big nuloey go- 
ing to sen'ivemen today - 
without investing a good deal 
of cash -and by starling 
right in your own home or 
working for a service outfit. 
First repair job pays for the 
hook. - - -SEE THIS BOOK 10 DAYS FREE- 

McGraw-Hill Rook Co.. Inc., 330 W. 2 St., NYC 36 
Send me Markus- Television and Radio Repairing 1 

III day.' Val. In In ,i,t_I ..II Itt.$7.Ijfl. 
l'Ins 

few !'l for del i5t.s. return I,, ,k postpaid. .we nay 'sd liiven If yo remit nail this coupon; sans return privilege.. PRINT 

Shows you how to: 
-Test tubes without 

a tester 
-Eliminate noise in 

receiver im- 
prove d m TV pic- 
ture 

-Repair, replace, 
adjust all parts 

-Solder connec- 
tions 

-Install entennas 
-Run your own 

service shop pro- 
fitably 

-and many others 

Address 

City Zone.... State 

company 

Position !ITN 11 

November. 1953 

Ì 

push -pull amplifiers with a vertical 
sensitivity of .020 millivolt per inch. 
Horizontal sensitivity is .030 millivolt 
per inch. 

Complete information is available 
from H. D. Johnson of the company. 

TV BAR GENERATOR 
Electronic Measurements Corpora- 

tion, 280 Lafayette St., New York, 
N. Y. has announced the availability 
of a new r.f. -a.f. crystal marker -TV 
bar generator that offers a number of 
unique features. 

The Model 700 provides complete 
coverg.ge from 18 cycles to 108 mc. on 

r..wasiono_, 

, 
. . .w .r.wrn tow.o. "" 

fi 

fundamentals. It provides a bar gen- 
erator for TV adjustment with a vari- 
able number of bars available for hori- 
zontal or vertical alignment and a 
square -wave generator to 20 kc. The 
unit has a Wien bridge a.f. oscillator 
with sine -wave output from 18 cycles 
to 300 kc. and a crystal marker and 
amplitude control. 

Other features include individually - 
tuned coils, constant r.f. output imped- 
ance, stepped r.f. attenuator, electro- 
statically shielded transformer, and a 
Colpitis r.f. oscillator from 300 kc. to 
108 mc. on fundamentals and up to 
216 mc. on second harmonics. A vari- 
able percentage of modulation is avail- 
able. 

NEW ANTENNAS 
Brach. Manufacturing Corp., 200 Cen- 

tral Ave., Newark, N. J. is now offer- 
ing a broadband u.h.f. antenna, the 
rhombic Model #496. The new unit is 
designed to meet the requirements of 
primary and secondary signal areas as 
the sharp directional characteristics of 
the antenna are especially effective in 
areas bothered by signal reflections 
and s'ation interference. Catalogue 
53 -T is available on request. 

Channel Master Corporation, Ellen - 
ville, N. Y. is in production on a new 
broadband u.h.f, antenna, the "Bow - 
Flector" Model 408. This antenna is 
said to provide gain of up to 121/2 db 
stacked and to 10 db single. The new 
lightweight unit combines speedy, eco- 
nomical installation with high gain. 
Complete technical literature is avail- 
able frpm the company. 

Clea. Beam, Inc. of Burbank, Cali- 
fornia has developed a "built -on" TV 
antenna designed especially for trail- 
ers. Known as the "Trailer -Tenna," 
the new unit anchors to a position 2" 
above the roof, mounted on a tele- 

SEEING'S 

BELIEVING 

Centralab shows you 

specifications in black -on- 

white for every ceramic 

capacitor sold 

When you buy Centralab ceramic 
capacitors you get all the facts ... 
all the quality ... all the perform- 
ance. Unlike ordinary ceramic ca- 
pacitors or "grab bags," you get full 
value for your money! 

You know beforehand what you're 
buying, and why you can be sure 
of a better job. When selling cus- 
tomer service, it just doesn't pay to 
buy ceramic capacitors in the dark. 
So be sure, be safe, be satisfied - 
rely on Centralab every time! 

ANU BEST OF ALL -YOU PAY NO 

MORE FOR CENTRALAB CERAMIC 
CAPACITORS. STOCK UP NOW - 
GET 'EM IN PACKAGES OF FIVE OR 

IN HANDY KITS. 

CENTRALAB 
A Divirion of Globe -Union Inc. 
910K E. Keefe Ave., Milwaukee 1, Wis. 
l'le: se send me Catalog 28 with technical 
data on Centralab Ceramic Capacitors. 

Name_ 
Firm 

Address.... .........._........._..._..__._ .........___....._. 

City Zone State 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 

MATTISON 
SILVER ROCKET 630 CHASSIS 

with TUNEABLE 

BUILT -IN BOOSTER 
for Better DX Reception 
Featuring NEW CASCODE TUNER 

made for UHF interchangeable 
tuning strips and COSINE YOKE 

Tube r 
Complement: 
28 tubes 

3 rectifiers 
1 CRT 

! 
32 iaw \ 

<1 
T y 

r ! t 
.. 

- 
r LT 

.l 4 

All Channel.) Booster 
Broad band single knob control oreamplitre 
built in to eliminate long leads which nms ,.,.r 

e 

, 'ation and stoma:on.. et snow, . 
ONLY THE MATTISON 630 CHASSIS 

HAS AN ALL CHANNEL TUNEABLE 
BUILT -IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUT -PER 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 

AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. ALSO AVAILABLE 
WITHOUT BOOSTER. 

AVAILABLE FOR IMMEDIATE DELIVERY! 
SILVER ROCKET FOR 21" OPERATION 

ANNOUNCING 
the New - -- 

AMBASSADOR - -_' 
for 1954 

The only open q, 

face console 
made in every 

expensive 
decorator i - ` 

finish , . , on '_ - = - - - 
guaranteed 
genuine ma- 

hogany, walnut, 
oak and other 

rare woods! 

The AMBASSADOR 21" and 27" 
Best Looking . Best Value, Too! 

Full size console for eye level television. Avallebl, 
in every expensive decorator finish, Fr., 
taring removable safety glass. ALL CABINETS 
MADE IN MATTISON'S OWN CABINET 
FACTORY. 

DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the "important" TV 
Dealer in your area for THE FINEST CUS- 
TOM -BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison's merchandising portfolic 
explaining the "UNASSEMBLED PLAN" and 
"SI,000,000 FLOOR PLAN." 

When you buy from ßp1 Mattison you need 
only one source of 

r 

supply! You can buy 
a Mattison Chassis. Y \, TT I Sill a Mattison c binet or 

Manufactured with integrity TV Set: 

Mattison Television & Radio Corp. 
10 West IBIst St.. Dept.RN. N.Y.53. N.Y. 

224 

scopic pole when the trailer is in mo- 
tion. When parked, the antenna can 
be raised in a few seconds. It will 
cover both v.h.f. and u.h.f channels. 
The antenna comes in kit form and 
can be installed in a few minutes. 

JFD Manufacturing Company, Brook- 
lyn 4, N. Y. is now in production on a 
new model "JeT213" v.h.f. antenna 
which provides a flat gain curve for 
channels 2 to 6 indicating the effect of 
dual reflector action. It is available 
completely assembled in either single 
or two -bay arrays. The company has 
technical and sales literature available 
on request. 

LaPointe Electronics Inc., Rockville, 
Conn. is featuring its "Vee -D -Xtra 
Special," a new antenna designed to 
combine yagi power and directivity 
with all- channel performance. It is 
well adapted for use with the corn - 
pany's new antenna rotator which is 
also being introduced. The antenna is 
a high -low yagi phased together with 
the company's new printed circuit iso- 
lation filter. There are five elements 
for high -channel reception and four 
elements for low. 

Snyder Manufacturing Company, 
Philadelphia 40, Pa. has a new bow -tie 
with reflector now available for u.h.f, 
applications. The UHF -5 is of collap- 
sible space -saver design and is factory 
pre- assembled. The antenna features 
aluminum elements, an all- welded 
heavy -duty reflector screen, and single 
"U- bolt" installation. 

Radio Merchandise Sales, Inc., 2016 
Bronxdale Avenue, New York 62, N. Y. 
has developed a new u.h.f. indoor an- 
tenna, the Model IBT -500. The ma- 
hogany- colored antenna stands about 
81_" high in a heavy metal base which 
cannot be tipped over. The twin -lead, 
of generous length, is attached and has 
spade lugs for easy connection to the 
set, 

United Motors Service Division of 
General Motors Corporation has nine 
"area engineered" u.h.f. and v.h.f. tele- 
vision antennas now ready for distri- 
bution. Included in the new Delco line 
are antennas to solve the varied recep- 
tion problems found in different TV 
localities. A catalogue picturing each 
antenna, along with an area map 
showing the preferred application for 
which the antenna was designed, is 
being issued to insure proper installa- 
tion. 

JEB ANTENNA ROTATOR 
Jeb Sales Corporation, 41 Wyckoff 

Avenue, Brooklyn 37, New York has 
recently introduced a new antenna 
rotator which is claimed to have at 
least three times the power of com- 
parable rotators. 

The motor has a 3, " lamination and 
is capable of developing 40 footpounds 
torque at the antenna mast. Power is 
transferred through a smooth, anti - 
rust, lifetime -lubricated gear train. 
The rotator will handle the largest 
four- stacked arrays in 90 mph gales, 

ccording to the company. 
A mahogany control cabinet, which 

stands just 2?z" high, has a highly 

STOP II Volume 

Control 
Noise! 

Contains the 
amazing new 

PERMA-FILM 
* CLEANS! 

.n1 of dirt and oxidation immedi- 

* LUBRICATES! 
eliminates scratch, hum and 

* PROTECTS! 
F. , -Film assures continued top 

The PERFECT Contact Restorer 
-.hume controls 

ha.,,I t. assernblit-. 

NOT A CARBON TET SOLUTION 
NO NOISE is L 'r,nula espy. 
Malty compound, -d ods1 

bottle, tlee, q 
l in R oz. 

uart cans bot 2 oz. ISot- $ 00 ile. Net to 
and 6 oz. Spray Servicemen 
can. 

Nearest Digtru,u tnr or order direct from 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Ave., Jersey City 4, N. J. 

ROUND, SQUARE, KEY and "D" 

OPENINGS QUICKLY MADE 

with Greenlee 

Radio Chassis Punches w 
Save hours of hard, tedious 
work ... cut accurate holes 
in chassis for sockets, plugs, 

¿ \ controls, meters, panel 
\ lights, etc. with GKFFNLFF 
` ' Punches. In 1 -1/2 minutes si or less make a smooth hole 

in metal, bakelite or hard 
rubber up to 1/16" thick. Easy to operate . . . 

simply turn with ordinary wrench. Wide range 
of size. Write for details. Greenlee Tool 
Co., 1801 Columbia Avenue. Rockford, Ill. 

GRE KLEE Aar_ 
RADIO & TELEVISION NEWS 
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readable dial giving both compass 
points and numerical readings. One 
switch, a convenient rocker arm, in- 
stantly stops or reverses the rotator. 

The rotator goes on when it is operat- 
ing, but is not connected to the line un- 
less it is operating. The control case 
operates on 117 volts, 60 -cycle a.c. and 
its input power is 30 watts. 

ALLIANCE "TENNA- ROTOR" 
Alliance Manafueturing C)7npany, 

Alliance, Ohio has added two new 
"rTenna- Rotors" to its line of television 
antenna accessories. 

Both models represent a consider- 
able departure from the styling and 
appearance of the company's earlier 

models. The Model T -10 is a manually - 
operated unit which features a simpli- 
fied control bar across the top of the 
rectangular case. The Model U -83 is 
fully automatic with a completely re- 
styled and redesigned exterior. It oc- 
cupies less space than its predecessor 
model. 

Other improvements include a new 
and stronger die -cast housing on the 
rotator, faster rotation, new magnetic 
brake, more accessible terminal block, 
guy wire attachment on clamp plate, 
and, on the automatic model, easier 
synchronization of rotator and control 
and an increase in the speed of rota- 
tion. 

"VU-MATIC" CONTROL 
Raytheon's Television and Radio Di- 

vision, 5921 W. Dickens Ave., Chicago 
39, Illinois has unveiled its 1954 line 
of television receivers which feature 
the company's all -new "VU- matic" 
control unit. 

The new control permits one knob 
tuning of all 82 v.h.f. and u.h.f. chan- 
nels, and the switching of v.h.f.- u.h.f. 
antennas, circuits, and extra amplifiers - all automatically. The new chassis 
also shuts out picture interference and 
stops oscillator radiation, according to 
the company. 

NEW ANTENNA MAST 
Channel Master Corporation of El- 

lenville, N. Y. has introduced a new 
antenna mast which features a unique 
safety device, the "Third Hand." 

One of the major features o:' this 
mast is an automatic, removable lock- 
ing device that actually acts as a 
"third hand ", holding mast sections up 
when the installer lets go. Both hands 
can actually be removed from the 
mast at any time during elevation and 
sections cannot slide down. 
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the new H. H. Scott 
INCLUDES EQUALIZER - PREAMPLIFIER, 

10 -WATT AMPLIFIER, AND POWER SUPPLY. 

$9995 
9,, 

THE TYPE 99 -A TRANSCRIPTION AMPLIFIER 

An FI. H. Scott professional equ,dizrr- pnvuoplifier, IO -watt nmplifier, and power 

supply all complete in only I3 /i x 51'1 x 9/l Inches. Separate turnoer and 

rolloff controls give 9 equalization curves. Continuously variable batss aunt treble 

cut and boost. Autonta tic loudness control with continuously adjustable c 

pemotion. Input selector for pliono, tuner. tape, and TV. Inputs for magnetic, 

crystal, and constant- amplitude pickups and for Dynaural noise suppressor and 

dubbing records on tapxe. I.s.1 control for different pickups. R hIe filler with 

shrp ctoff below 20 cps prevents subaudible overload. Output tubes 

Ialancril: speaker outputs 4. 8. 16, and 500 ohms. \ \'rite for Tree 

booklet No. RN -1l. At only 500.05, its your bst buy in 

HóNER SCOT T, INC. 
PACKAGED ENGINEERING" 

385 PUTNAM AVE. CAMBRIDGE 39, MASS. 
99 

h_kI these N.J.R.T. TUBE prices 

Ty'0 
1A7GT 
1B3GT 
111567 
11.4 
1LS 
107.5 
1LI'IS 
1NSGT 
IRS 
154 
1T1 lus 
1U 
IX.r 
3A4 
3Q4 
3Q':GT 
354 
3V4 
5A:.4 
SU4G 
SY:16T 
5Y46 
SZ:': 
642 
6AI. 
641:4 
61114 
6416 
6Af 5 
64.15 
6AI'5 
GALS 

tIIIIii 

pax TUBE 

Price 
.45 
.47 
.38 
.44 
.41 
.49 
.49 
.44 
.43 
.37 
.43 
.43 
.37 
.52 
.43 
.46 
.47 
.44 
.45 
.50 
.45 
.30 
.33 
.37 
.57 
.49 
.42 

1.06 
.75 
.41 
.88 
.73 
.36 

onw. 
a4a ee 

Type 
6405 
6AQ6 
6476 
6AU4GT 
6ÁU6 
6ÁV6 
6AX4GT 
6BA6 
6BA7 
66C5 
6BD6 
6BE6 
66G6C 
6BN6 
61316 
681(7 
6BL7GT 
6BQ6GT 
6607 
6BZ7 
6C4 
6CB6 
6CD6G 
6F6G 
6F6GT 
6156T 
616 
6N6GT 
6L6 
654 
658CT 
65A7CT 
6507GT 

Price 
.37 
.35 
.35 
.69 
.36 
.35 
.57 
.41 
.57 
.42 
.45 
.37 
.92 
.44 
.41 
.65 
.60 
.57 
.80 
.89 
.39 
.42 

1.09 
.37 
.35 
.40 
.50 
.35 
.62 
.37 
.51 
.41 
39 

Type Price 
65N7GT 
65L7GT 
6SN7GT 
6SQ7GT 
678 
6U8 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5GT 
7F8 
12ÁL5 
12476 
12477 
12ÁU6 
I2AU7 
12ÁV6 
12477 
12AX4GT 
124X7 
12646 
12647 
126E6 
12BH7 
125Á76T 
12SK7GT 
I2SN7GT 
I2SQ7GT 
125R7 MET 
12V6GT 
19646G 
I9T8 

.39 
.46 
.50 
.35 
.54 
.59 
.37 
.42 
.45 
.35 
.35 
.63 
.40 
.35 
.54 
.38 
.41 
.50 
.57 
.46 
.49 
.36 
.44 
.37 
.65 
.42 
.46 
.50 
.42 
.47 
.60 
.96 
.77 

ALL NFRT TUBES 
ARE BRAND NEW 
AND FULLY GUAR. 
ANTEED FOR 1 

YEAR 

Type 
25BQ6GT 
25L6GT 
25W4GT 
25Z6GT 
35A5 
3565 
35C5 
35LGGT 
35W4 
3523 
35ZSGT 
42 
43 
45 
5085 
SOCS 
5OL6GT 
7OL7GT 
76 
11723 
807 

Price 
.60 
.37 
.45 
.35 
.50 
.38 
.37 
.40 
.35 
.43 
35 

.40 

.53 

.53 

.37 

.37 

.39 
1.07 

.42 

.35 

.97 

$1.59 
51.49 OF 10 Iassorted condensers with 

each S25.00 tube order. 

Many 7 volt types not listed. All tubes individually boxed. Minimum 
order $10.00. Tubes offered subject to prior sale. Prices subject to 
change. Orders shipped prepaid if check is enclosed. 25% deposit 
required on c.o.d. shipments. 

SEND FOR FREE TUBE LISTING 

nee 50 Fur T.V. sets where vOI taon supply 
i low AC LINE B005TER 595 with safety ruse and 'wirer . 

NEW JERSEY TELEVISION SUPPLY CO. 
906B WESTFIELD AVE., ELIZABETH, N. J. EL 3 -6166 
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In FT 
designated 
damental 
3]O 
372 
374 
375 
377 
379 
381 
383 
385 
387 
388 
390 

5 CRYSTALS 
I0 for 

COMPLETE 
Inrlu,ling 

l lnited 

SPECIAL 
All above 
available 
QCR -828, 
oscillate. 

CRYSTALS! 
241.4 

54th 
freq. 
392 
394 
396 
398 
400 
401 
403 
405 
407 
409 
411 12 

SETI!I 
States! 

500 
200 

crystals 
in complete 
and 
Invited. a 

Holders 
Harmonic 

with fractions 
414 
416 
418 
420 
422 
424 
425 
477 
429 
431 
433 
435 

53.95 
:I -KO 

a 511(1 
Only 512.50.r 

KC. Crystal 
xc. crystal 

nt 

TRC. 

enNot 

-12 in. 
MC 

omitted. 
437 
438 
440 
442 
444 
446 
448 
450 
451 
453 
455 57 

20 
r 

Kr.'s 

Pin SPC. 
freq. 

494 
496 
459 
461 
462 
464 
466 
468 
470 
472 
474 
475 

Assorted 
for.........$7.95 

- covering stal.lowest 

These 
Listed 

477 
479 
481 
483 
485 
487 
488 
490 
492 
498 
501 
503 
0x1.1' 

above 
Price 

are 
by fun. 

SOS 
507 
509 SII 
512 
514 
516 

52.49 
basic 

in 

31.25 .. 2.25 
postpaid In V.' S. 'only. Also 
sets for SCR-608. . C11.528. 

Foreign. wholesale. and dealer 
Crystals guaranteed b 

the 
e 

SUPREME MODEL 600 
Illuminafed TUBE & SET TESTER 

Teets all latest tubes. Seven in. muli, 
teats DC (1- 2.5110 V. In 7 r 

t 

AC t 

V. In O ranges. íDC current 7 ranges: U. .1.E 
ie m!croamp. 0 -.00u m and 0 -10 amps. mn:. 

meter 5 ranges: (1 -20 megohms. Output meter 
and battery tester which lests radio hatteria, 
under load. Comes with test leads and g,:t. tal Hanlmcrloid case. Size: 11x 15x(is'a i 

my guarantee Includes 1 , of Gee tube 
tong service. BRAND NEW aIN ORIGINAI. 

It,b\ ES. You know this set is designed to 
for $117. 50. While they last, our 95 se3, price -the country's lowest. only.. +7N 

ARC -4 VHF 2- METER TRANSCEIVER. All When. 
it Excellent rand. With conversion ata.... .527.50 

1'F: -104 VIBRATOR SUPPLY. Part of BC -654. Trans. 
Rec. 6 12 V. Input. Output. positive: 6. 14 
and 84 VDC: negative: 1.4. 0. 12. 51 VUC. New 
with spare parts ... .512.95 

FE.8 FIELD ...$1 HONE:' Fxcelia..... ndition. Each... -...517.60 Per Pair...... 0 
TI' -3 SOUND POWERED EE-8 doors. TELEPHONE: F.xmllent 

for field. contractors. outdoors. etc. NEW In original box. FsET Cr15.00 Per Palr..$65.00 
MINIATURE 6 V. WET CELL BATTERY. With 6 V. 

a i'' rev. DC nt F.B. for f1'C Mat. 3 
motor... 52.99 Battery less motor...51.49 With motor...52.99 

HEADSETS 
HS -23. High Imp. New. original box. Fa..5.50 
HS -30. New .. .. ..Ea. 2.49 
HS -33. Low imp'. Mew,' original'box. Ea.. 5.50 

HOT TUBE ASSORTMENTI 
lttln+ receiving. power. etc. Includes .: m7. 

1619. 1620, 5Y3. OLCG. OSH7. 801, 
. _. etc. t, 

20 assorted tubes 54.95 
BD -77 DYNAMOTOR. 12 V. Input. 1 000 _® 350 mils. New 

AIRCRAFT. HAMS & MARINE 
SCR.183 12 V. RECEIVER a TRANSMITTER! 
aircraft. marine and ham bands! Complete 
sils. control boxes. tuning head. flex cable. 
hock mount! nt! Plus 12 V. Dynamotor! 

Parts worth 925.:15. Approx. 25w. output. 
COND.. COMPLETE! Plus schematic. 
sold at this sensationally 
bow price 
SWINGING CHOKES: 5.25 henry. 300 mils 
3 -INCH er METER: 0.200 ianampe 

DR S0 to l0 and 20. GOOd for 
New in rig hoe 

FM WOBULATOR: For TS FM 'AM sweep-generator. 
Excellent cond. with schematic 

12 V. UHF Tete 
with 

TTER-RECEIVER: 
Excel. for 420 ham hand. Like n w 

. Complete with 12 V. 
new 

V. 
$22.95 
ontpu 

Cover. 
with 

and 

hefnre 

.95 
t. 

55.95 

55.93 
ns 

MEN! 

rack 
sndividua 

EXCEL. 
Never 

. $15.95 
movement. 

AM ormFM. 

4 
Some 

522.95 

ARC -5 OR 274 -N TRANSMITTERS 
2.1.3 m Brand new $19.95 
3 -4 With turps 25.00 
4 -5.3 m re With tubes 8.95 
5.3 -7 mes. With tulles 6.95 
7.9.1 With tubes 14.50 
T -23 'ARC -5 rate TRANSMITTER. Fur 

C.A.P. with tubes 100.156 MC. Crys- 
tal control 29.95 

ARC -5 OR 274 -N RECEIVERS 
Euipped with tuning knobs 

.19 -.55 
t7 

515.95 
1.5 -i mcs. Like n 24.50 
3.6 men. Brand new 22.50 
3 -0 m With lut be 10.95 

éa 6-0.I m . With tubes. Used 7.90 
New u e n . 22.50 

M,1. Te as 1n l . 8.95 
BC 

-4 
R Modulator. Less na- 

motor. Excel. 3.95 .95 
12 V COMMAND RECEIVER DYNAMO 

TOR. New . 

Plu e All Accessories Needed r ueo. 
Conversion availabl e on request. 

Write Today-and ask for FREE CATALOGUEZ 
All orders F.O.8. Los Angeles. 2500 deposit required. 

All items + let to prior sale. 
COLUMBIA ELECTRONIC SALES 

522 South San Pedro St. Los Angeles 13, Calif. 

KEEP UP TO DATE 
READ 

RADIO & TELEVISION NEWS 
EVERY MONTH 

ARGA /N 
RADIO 

NNN/ /N6? 
SERVICEMEN! 

Wrile for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 
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Another new feature is the "step -up 
key," a metal stamping that makes for 

fast, simple mast indexing. This key 
automatically extends each mast sec- 
tion for elevation -no hardware or 
locking bolts are needed. Beaded safety 
rings keep the mast sections complete- 
ly interlocked and concentric at all 
times. 

Write to the company direct for 
complete technical literature on these 
new masts. 

BEAD CHAIN 
The Bead Chain Manufacturing Co., 

Bridgeport, Conn. is now suggesting a 
new use for its versatile bead chain. 

With accurate spacing and a new 
method of closing the end, non -kink- 
ing, low- friction bead chain makes a 
trouble -free belt drive for TV tuners, 
timing devices, recorders, etc. 

Specially designed sprockets fit the 
individual beads and eliminate slippage 
and backlash. Tensile strength of bead 
chains ranges from 15 pounds to 200 
pounds depending on the size of the 
bead and the metal used. 

For further information on bead 
chain applications in the electronic 
field, write the company direct. 

U.H.F. SWEEP GENERATOR 
Telonic Industries, 444 South Rural 

St., Indianapolis, Ind. has introduced 
a compact u.h.f. sweep generator 
which is available in two models. 

Both models are housed in grey 
hammerloid enamel cabinets which 
measure 10" x 12" x 9" and weigh 20 

pounds. Both lover the range -120 -930 
mc. and have sweep widths of 0 -50 mc. 

The Model "S" contains a sweep 
oscillator only while the Model "SM" 
incorporates both sweep and marker 
oscillators. 

For full details, catalogue, or other 
information, please write the company 
direct. 

NEW "TUBE CADDY" 
Argos Products Co., Genoa, Illinois 

has added a fourth "Tube Caddy" to 
its line of carrying cases for the tele- 
vision technician. The new item, called 
the "Carry -All Tube Caddy," differs 
from the other three in that it opens 
from the top in spread -eagle fashion 
making three large compartments im- 
mediately available. 

The new unit can carry up to 262 
receiving -type tubes in the various 
sizes normally required. Since missing 
cartons are easily spotted, the techni- 
cian or shop owner can take inventory 
at a glance. Any of the compartments 
is also big enough to accommodate a 
soldering gun, meter, and other equip- 
ment. 

TV REMOTE CONTROL 
A universal TV remote control unit 

which may be attached to any conven- 
tional TV receiver is being offered by 
Gonset Company, 801 S. Main St., 
Burbank, California. 

Featuring a Standard Coil cascode 
tuner ahead of a booster amplifier, 
the unit not only permits channel se- 
lection from the viewing position but 
provides improved reception in fringe 
areas. - - 

RADIO AMATEUR WEEK? 
( ESSE KIMMONS, W4OV0, Leesburg, 

Fla. has conte up with an excellent 
idea which has our unqualified support 
and should carry the endorsement of 
both the electronic industry and "ham- 

/I 
t 

Jesse suggests that it is about lime 
that a "National Amateur Radio Oper- 
ator Week" be established to honor the 
amateur and give public acknowledge- 
ment to his invaluable contributions to 
the public safety. 

He has contacted his own Senator and 
Representative who have pledged their 
support of the project. Since the re- 
quests for "Weeks" have been mounting 
in recent years, President Eisenhower 
has decided to proclaim only those 
"Weeks" established by Congressional 
act ion. 

Senator George Smathers and Repre- 
sentative A. S. Herlong, Jr. of Florida 
have expressed their willingness to intro- 
duce such a bill providing Jesse can 
produce sufficient evidence of amateur 
and industry backing. 

In order to determine the feelings of 
the amateurs themselves, Jesse asks that 
all hams drop him a QSL card, letter, or 
post card expressing their views. Ile 
will then classify- this material by states 
and Congress' III districts and see that 
the Senators and Representatives for the 
states represented are notified of the 
amateurs' desires in this matter. It's 
up to you fellows! 

Alt! gh Jesse is acting as an in- 
dividual amateur in this project, we 
hope that all who are interested in ham 
radio will rally around and put this 
"Week" across. 

Send your letters to Jesse at 1304 
High Street, Leesburg, Florida. Let's 
see if we can get this rolling! - ïU 

RADIO & TELEVISION NEWS 
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PRE -WINTER SALE 
PRICES SLASHED 
T.V. TUBES -ROCK BOTTOM PRICES 

In lots of 6 each No. only 
seas ..09e16C56 ..39e 6AQ5 38e ers ..Sec 
19106.. 69c salts ..09e BCOS .51.05 11.4 ..5c 
124%7. .7c16506 ..57e 614 ...49e 174 ...45c 

Tube Special- S Keys- Ilectricauy perfect 
lace..29e; 4 for $1.00 12K11..49e; 7 for $3.00 
Tube $ale- 22A755. 2785. 31.56. No-Mixed A set. 

6 of Any Type 32.24 
Heavy Duty Shielded P.P. Input Trans f1.06 
N.D. Silver Contact Trail.. Keys 1.00 
Isolantite Octal Panel Clamp Sockets 3e ea. 
100 Assorted Resistors $1.95 
I Mid., 1.000V Oil Filled Cond. 75c 
2 Cana Oar. ee,nd. 456 K.C. with Ow. Section, 

Pulley on PA" Shaft 49c 
Wramghouae Kuprox Rectirrer 00.64 Amp. 28 

Reg. $11.00 ea. Special $1.95 
B RAND NEW 10" PHONO RECORDS -Asst. 

y Jazz-Popular. 
1 

Rhythm-Blues. 
4 .ÓÓ °or 50 for íS5.75 

single Pole -IA POs. 2 -Gang Switch 29c 
Grind your own Crystals. Pure Brazilian Quartz. Vari- 

ous and thicknesses. V lb. pkg. $1.00 
4 -* Drilled Chassis. 4'/ "x0 V2 "xl1/2' -296 each 
.Si,nal Corps Phones -2 M. Ohms (8 M. Ohms 

2 Ft. Ext. Cord (and Plug) 4oc 
23."x" Sake. Panel Mountrñ9 -5 Res.; 0 Mica ('ointe 

2 choke Coils 49e 
2'. M.X. S.F. Choke Coil 27e ea.; for $1.00 
7 Ft. Und. Al,,): Al' Line is - 20e 

at 
e 7 & ü pr. SockSockets _7c Ea.; 110c Doz. 

RCA 4")01" Oval P.M. Speakers $1.25 
TUBULAR ELECTROLTTICS 

20.20 MFD. 150 V..49e 30 -30 MFD. 150 V..97e 
40-40 MED. 150 V..59e 80 -50 MFD. 150 V..75e 

Low-Loss Short Wave 3 GANG T.R.E. 
Lock Air 

ondenwnr DAEINBISFE Ñ)\ 
5 P1.-20 Mmfd.... ,156 -000:10 G,m. 65u 

7 PI.-25 -30 Mmfd..10e 
TGg. SLIDE lI- SO -15 206 ig 

14 PL-56 Mmfd....28c SWITCH ..15e 
1.000 OHM WIRE WOUND POTENTIOMETER. 1Sc 
30 HY- FILTER CHOKE SHIELDED 3 for $1.25 
IE20 CRYSTAL NOLDERS.12 for $1.00: 56.00 per C 

RCA Sand Switches- 
:, gang. mss. 3 haml30e OJlang_4 pox. J5 hand.40c 
Trimmer- Padder Asst -all solantite- singles. dim) 

triples-100 asst_ 52.25 
ATTENTION: Prospectors, Mint for Hidden Treas- 

Deteures! 

a U.S. Army Type of Metallic aline 
etar Amplifier. Amplifier unit only less toba. 

am, 
atte' e ltd with rabis. headphone rd. and Wit. 

Type AlO /PRS 1°O $1.95 
Philco push button Rotary Switch Double Pole...35c 
s or 9 Gang Push Sutton Switch 49e 
DItI1.1.E.D CHASSIS FOR 5.0 tulles 5 "x10 "xl t/7 " 25e 
PRONE JACKS-OPEN & CLOSED AUTO 18e 
156.1 RATIO VERNIER DIALS -4 In.. Pk In. Huh 35c 
SALE- PIIONO RF:COHD ALBUMS -I2 "-3 camp. -15c: 

10 "-S comp.-15c; 4 comp. -20c: 12 m p. -69e 
VULCAN HEAVY DUTY 100 WATT SOL"ERING IRON. 

Built for U.S.N.-Brand New- F..onis. sells for 
AR 50 OUR PRICE 53.25 

MINIMUM ORDER $3.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 
NEWARK SURPLUS MATERIALS CO. 

324 Plane Street. Dept. N.O. NEWARK 1, N.J. 

17" Table 

$12268 
PI. $12.27 Fed. 

Excise Tax 

20" Table 

$13450 

Check these lux 
ury features: 
Ultra sensitiv- 
ity, dynamic 
range control, 
UHF adaptabil- 
ity, Duo power 
supply, Acous- 
ticlear Sound 
system ... all 
in a beautiful 

$14995 
PI. $15.00 Fed. 

Excise Tax 

21" Console 

$16495 
Pl. $13.45 Fed. Mahogany fin- Pl. $16.50 Fed. 

Excise Tax ish cabinet. Excise Tax 

ALSO AVAILABLE TV CHASSIS 
All sets have full i.yr. factory picture tube war- 
ranty. and standard 90.day RIM A parts warranty. 
Mail and Phone Orders Filled. $25 deposit, balance 
C.O.D.. Shipping Charges Additional. 

STEPHEN SALES CORP. 
45Cn. +l.y St., N.7.12.'4.1.I'I :11Út -R231 

Dealer Inquiries Invited 

November. 1953 

Color TV 
(Continued from page 101) 

it passes down the line. The voltage 
at the receiving end is therefore de- 
layed with respect to the sending end. 
For instance, suppose the input volt- 
age was a 1 megacycle signal and 
the line was of such a length that 
the total phase shift was 180 °. The 
signal would then be delayed half a 
cycle, or 0.5 microsecond. A good 
delay line must not be frequency se- 
lective; it must delay each frequency 
within its passband the same amount. 

The matrix network is any sort 
of computer -type device that can per- 
form the basic additions and subtrac- 
tions required to mix Es, I, and Q and 
produce Ea, En, and ER. A typical 
additive matrix that could be used to 
produce ER is shown in Fig. 9. By 
properly proportioning R1, R2, R2, and 
R,, it is possible to obtain across R. a 
composite voltage that contains se- 
lected amounts of E,, I, and Q. The 
voltages ED, ER, and ER produced by 
the matrix are then applied to a suit- 
able picture tube. An RCA tri -color 
tube is shown in Fig. 8 as an example. 

The 3.58 mc. color sync voltage re- 
quired for the synchronous demodu- 
lators is obtained from an oscillator 
held on frequency and phase by a 
powerful automatic phase control 
(APC I system. This chain starts with 
the video detector output being fed 
to a burst gate. We have mentioned 
previously that eight cycles of 3.58 
mc. a,e transmitted just behind the 
horizontal sync pulse as a phase ref- 
erence. See Fig. 6C. It is necessary 
therefore, that this information be 
removed from the video output signal 
for subsequent use. This is done by 
setting up a burst gate tube so that 
its gain is zero except when it is 
keyed by a pulse to produce a high - 
gain output. 

A typical burst -gate circuit is shown 
in Fig. 10. The tube is normally 
held at cut-off by a 30 -volt bias on 
the suipressor grid. The keying pulse 
drives this grid potential to zero 
when he burst is present at the con- 
trol grid. We obtain the keying pulse 
from the horizontal deflection sys- 
tem after adding some 3 to 5 micro- 
seconds of delay to open up the gate 
at the proper time and allow only the 
eight -cycle burst to pass through. 
This burst is then applied to a phase 
detector where its phase is compared 
to that of the 3.58 mc. oscillator. The 
resultE.nt error voltage acts on a re- 
actance tube which, in turn, corrects 

Fig. 9. Simple additive matrix circuit. 
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VOLTAGE SOURCES 

SAVE ON 

INSTRUMENTS! 
do better testing with fewer in- 
struments 
avoid buying costly equipment 
you don't really need 
discover new uses for old instru- 
ments 
learn all about ALL Instrument 
types; how to use them more 
efficiently; how to interpret their 
readings 

Get the real 
"low-down" on 
Current and 

voltage 
meters 

TV pattern 
q fors 

Grid -dip 
oscillators 

Oscilloscopes 
Ohmmeters 
Volt- Ohm -Mil- 

liammeters 
V -T voltmeters 
Power meters 
Capacitor 

checkers 
Impedance 

meters 
Special -pur- 

pose bridges 
Tube festers 
TV sweep and 

marker gen- 
erators 

Distortion 
meters 

TV linearity 
pattern 
generators 

Square -wave 
generators 

R -F signal 
tracers 

Signal 
generators 

R -F test 
oscillators 

Inductance 
checkers 

R -F and A -F 
measuring 
devices 

r 70 "rin r .'nun" l 

BASIC ELECTRONIC 
TEST INSTRUMENTS 

by Ituts. P. 'ruiner 
231 nag's. 171 illus. 

Price only $4 

This book can save you hun- 
dreds of dollars by avoiding un- 
necessary instrument purchase. ! nd it can help you handle all 
kinds of testing faster and more 
accurately in the bargain by 
putting your present instru- 
ments to better use! 

Actually. BASIC ELEC- 
TRONIC TEST INSTRU- 
MENTS is a complete training 
course covering over 60 instru- 
ment types for TV and radio 
service. ham and experimental 
use. The author's whole object 
is to help you do better work ; 

choose instruments intelligently 
and use then fully. Dozens of 
work- saving short cuts are out- 
lined. New uses for old instru- 
ments are clearly explained. 

Practically all present day in- 
struments- including the latest 
television types -are impartially 
discussed. You learn exactly 
how to use each type and to 
know exactly what it can and 
cannot do. 

Money- Saving "Tricks" 
You i1ISCOLL'r Ie'tc for 

VOM's. ' 'scilloscopes,t tsignal 
generators, etc. l'ou see how to 
extend the range of malty old 
instruments: how to use power 
drain measurements for fast TV 
troubleshooting: how a bridge 
can be built from old instru- 
ments: how to measure r -f im- 
pedance the easy ways; how to 
measure inductance and capa- 
citance with a grid .dip oscillator 
and dozens of other money -say- 
ing "tricks." 

I 'se cotgmn 1110V for 10 day 
l'It I -: I. trial. 

10 DAY FREE TRIAL 
7 

Drpt RN -113. Rinehart looks. Inc.. Technical Div.. I 
232 Mad,son Ave., New York 16, N. Y. 

Stmt Turner. BASIC EI.F:t'Tier IN Iii TI ST INs1itl'- I 
MINTS for to -day FRF:,: examination. If I deride 
to keep hook. I will then remit 54.00 plus lestage. I otherwise , will return hook postpaid momptly and 
"we you nothing. I 

Name 
I 
1 

.till ress I 

1 
City Zone. ... State 

fil' T.SIDS: V.S.A. -Prlrr 64.5n cash only- Stoney hart I 
O honk is returned In 10 days. 

P 
I 

we 
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RADIO - RADAR - INSTRUMENTS 
AIRCRAFT - PHOTO EQUIPMENT 

TEST EQUIPMENT 

Complete Line 

DuMont 224 -A OseiIleaeepe 
177 Hickok Tube Checker 
1208 FM Signal Generator 
Hewlett Packard 200-C 
1.198 TS16 /APN 
BC.638 TS23 /APN 
BC -1235 TS-24A 
CWI.60ABJ TS- 28 /UPN 
1E -36 TS27 /TSM 
1 -95 TS -33 
1.96 -A TS34 /AP 
1.123 TS -35 /AP 
1.130A TS36 /AP 
1.139 TS -45A 
1.145 TS -59 /APN 
1.121 TS61 /AP 
1.222 TS89 
TS -SA /AP TS92 
TSIO /APN TS10O /AP 
TSI2 /AP TS -102 
TS -13 Spure TS111 /CP 

Pons Kit 
Bonnton Mod. LAD Sig. Gen. 

78B SIE. Gen. LAE -2 
LAVOIE Freq. 

Boonton Type Meter: 300 - 
102F SIR. Gen. 600 Me. 

KEYING 
VOLTAGE 
FROM NOR. 
SYSTEM 

INPUT 
VIDEO 

TS-118/AP 
TS-126 
TS-127/U 
TS-131 
TS-l48/UP 
TS-170/ARN 
TS-173/UR 
TS-174/UR 
TS-175/UR 
TS-182/UP 
TS-184A/AP 
TS-204/AP 
TS-218 
TS-251 
TS-323/UP 
1.146 
TS-268/U 

RADIO AND RADAR 

APR-11 New APS3 RC- 184IFF 
Complete APS-6 New RC -214 

APR -S Complete RC -224 
APS -4 New APS -2 RC -266 

Compiete MARK 28 
RT34 /APS13 PP-104/APT-5 
T-85 /APIS APS-6 

BC433 G Radis Compass 33.30 ' 
AM- 26 /AIC Interphone Ae.p 32.50 . 

RT- 19 /ARC4 Transceiver 32.00 ( 
APN -1 Absolute Altimeter 9.95 Et 

CRT.3 Gibson Girl, 2- Channel 75.00 

e 

ir 

r4 

i:s 

iiLLNI -t A t 
Tubes - Selsyn .ynehro meters - AN if 
C British Coaxial fittings, plug. 

GOVERNMENTS - AIRLINES 
Send for FREF: ratlague. ..n 

Communication Equipment 
Inverters - Dynamotors 
Radio -Radar Tr.t Equip. 
aerial Photographic Equip. 

EQUIPMENT WANTED 

Semler indue[riei, 9nc. 
6853 Lankershim Elvd , North Hollywood, Calif 

RECORDING TAPE (Plastic Base) 
40% OFF (NEW) 

WASHINGTON, D.C. 
WHERE ELSEWOULDTHERE 

trnR e.rir 
RE MORE RED A TAPE! 

12110 ft. plastic tape with 
' 
,laser reel Included. 

Fach reel individually hosed- 
Choice of nationally famous top quality brands I xide... ß.2000) 3.20: Reeves SPN12: 3.20: Audi 
,1251: 3.23; Scotch rI I t .AI 3.21: Panacm,stIc 
711 -AI 3.23: Irish. Professional grade (211 ItPA) 
3.30. 
Recording studios. schools. radio 

b ustations price 
and other 

large quantity to l users-write 
* 

USED RECORDING TAPE (PLASTIC BASE) 

1.99 for 7" -1200 foot 
.99 for 5 "- 600 foot 
.59 

for 3 "- 150 foot 
Plastic 

all 
reels included with 

New empty plastic reels in 

boxes for easy labeling, 3" 
toe: 4" 22e; 5" 24e: 7" 
30e: 7" ion., reel 
1239 hub) 75e ea. EMPTY 
ROAM 3" 3e: 4, 5e; 5" 
55: 7" 10e ea. 

We carry w ecorder., recording blanks, tape. tape 
recorders. oete. rat large savings. PLEASE INCLUDE 
SUFFICIENT POSTAGE. 

COMMISSIONED ELECTRONICS CO. 
2503 Champlain St. N.W.. Washington 9, D. C. 
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Fig. 10. Typical burst gate circuit. 

the oscillator phase. The direct oscil- 
lator output is used as the color sync 
voltage for one demodulator, and a 
90° phase shift produces a voltage 
suitable for the other. 

The horizontal and vertical sync 
and deflection systems are conven- 
tional. Any special features will be 
entirely governed by the peculiar re- 
quirements of the picture tube used. 

Since, in all probability, the first 
color receivers released will use the 
RCA tri -color tube, let us discuss 
some special requirements of this de- 
vice. The three beam currents in this 
tube can total 750 microamperes, al- 
most eight times the current required 
by present black and white picture 
tubes. This presents a serious problem 
with respect to high- voltage stability. 
This larger beam current causes ex- 
cessive internal voltage drop in the 
high -voltage supply. Typical sys- 
tems have a voltage of 27 kv. at zero 
beam and 19 kv. of 750 microamperes. 
Obviously, such a wide variation in 
high voltage would cause intolerable 
fluctuations in picture size and bright- 
ness. Hence, the need for a regulated 
supply. Techniques for holding the 
high voltage variation down to 3' 
(600 v. in 20 kv.) have been developed 
and successfully used in field tests. 

Fig. 8 indicates that the RCA tube' 
requires horizontal and vertical dy- 
namic amplifiers. This requirement is 
dictated by the flat -faced geometry of 
the phosphor and aperture plates. As 
the beams are deflected from the cen- 
ter of the picture to the edges, they 
travel a greater distance from the cen- 
ter of the deflection to the screen. In 
order that the beams remain in focus 
and properly converged as they deflect 
across the tube it is necessary that the 
focus and convergence electrodes have 
a suitable corrective voltage superim- 
posed on the 3 kv. and 10 kv. d.c. volt- 
ages nominally required. These dy- 
namic focus and convergence voltages 
are obtained from the horizontal and 
vertical deflection system and fed 
through suitable shaping amplifiers. 

The receiver outlined in this article 
and shown in Fig. 8 is the basis of a 
high quality color receiver. Because 
we have recovered I and Q at the 
demodulators and applied proper band 

L. A. HAM SHACK SELLS FOR LESS 
METERS -W ESTON SANGAMO 

ALL NEW ALL I. C. r SEIAEE 

$3.29 
EACH 

or 

0-300 Ma 3 for 
0-2 Me $3.95 0 -500 Mo $9.00 

Misers inquiries: lots over 100 

Voltmeter. 2" sq. -0 to 20 Volts $3.29 
DC Voltmeter. 2" sq. -0 to 300 Volts w /Ext. re- 

sistance. Complete $3.95 3 for $9.95 
RF Ampmeter. 2" sq. -0 to .5 Amp $3.95 
Ampmeter. 2" rd. -0 to SO Amps. $3.29 
Ampmeter. 2" sq. -0 to 50 Amps. 

3 for $3.29 
3" Round Meters. DC. All New. 0 - 15, 0 - 30, 

0 - 300 Milts. $4.95 Each 3 for $11.95 
Milliampmeters. 21h" rd. 0 -30 Mills. Each $3.95 
Milliampmeters. 2" rd. 0 -50 Ma. 0 to S Ma. 

movement. Each $3.29 3 for $9.00 
Thermocouple. 2" rd. 350 Milliomp. Hf....$3.29 
"S1" METER. Illuminated face. Full scale reading 
of 5 ma. A standard value for most "S" Meter 
Circuits. 2% ". Block face. New..........$2.49 
Amp. Meter. No. 60 -0 -60. New $1.29 

COMMAND AND /OR ARC S 

TRANSMITTERS aed RECEIVERS 
3 -6 MC Receiver New $17.95 
6 -9.1 Receiver Used 7.95 -New 14.95 
Triple Receiver Rack 1.95 
V.X.F. ARC 5 Transmitter or Receiver, 

Complete w /tubes Used 24.95 
ARC -4 w /tubes. Good Used 22.95 

Used New 
4 -5.3 MC Transmitter with tubes $ 8.95 
5.3 -7 MC Transmitter with tubes 8.95 
7.9.1 MC Transmitter with tubes 10.95 $19.95 
3 -4 MC Transmitter with tubes 18.95 

DYNAMOTORS - NEW : 
BD -77 $24.95 PE -73 $9.95 

HEAD SETS HS33 New $4.95 
H5 -30, single only New .95 
HS23 Used $2.95 
Matching Transformer for HS -30 .69 

Cash with order. Calif. orders include 31/2% 
Soles Tax. Please include approximate postage - xces L.A. NAM SNACK 
refunded. 

1306 Bond Street, at Pico, Los Angeles 15, Calif. 

0-5 Mo 
0-15 Ma 
0-50 Ma 
0-100 Ma 
0-200 Ma 

TRAIN FOR A SUPERVISORY POSITION IN 

ELECTRONICS 
Thorough 2-year course covers elect- cal c ,cu.ts 
and machinery, basic electronics and industrial 
electronics. Franklin Technical Institute graduates 
are in demand as junior engineers for research 
and test work, sales engineering, supervisory work 
on production lines and drafting room design 
work. Other engineering and te- i.,; -,I c -s 

Coed. Day, evening. 45th year. Write for catalog. 
FRANKLIN TECHNICAL INSTITUTE 

46 Berkeley Street Boston 16. Mass. 

SOLAR 

MODEL 
CF 

Exam -eter 

A must for the TV serviceman-- Solar's famous 
Model CF Is a sturdily constructed, reliable in- 
strument designed to simplify Television and all 
other servicing. 

Has exclusive patented Quick -Check circuit for 
qualitative tests and Intermittent checks with- 
out 
Capacitance 

r1d 
Re 

capacitors 
o mf to 2000 ml in 

4 ranges 
Power factor -O to SO percent 
Insulation resistance -3 to 10.000 megohms 
Electrolytic leakage Current reads directly on 
4t /a" meter 
Built.in d -c power supply conti ly adjust- 
able from 0 -SSO volts for electrolytic con- 
denser tests at rated voltage 
100 ohms to 7.0 megohm A -C resistance bridge 
0 -600 volt, D.0 vacuum-tube voltmeter 
10 -50 volt A -C vacuum-tube voltmeter 
Quality Components for Long. Trouble -free Serv- 
ice 115 V. 50.60 cy 
Complete with test leads $ 95 

on manual ose. 
Price: N. Y. 

Ready to operate 
200í, deposit with order. Balance C.O.O. Jobbers - 
Write for discounts. 

ARCEE ELECTRONICS CO. 
74 Cortlandt St.. New York 7. N. Y. 
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limiting filters we are taking full ad- 
vantage of the transmitted color data. 
However, it is possible to effect some 
economies at the expense of color 
quality. How this is done is shown in 
Fig. 11. Note that by simply shifting 
the phase of the color sync by 33° we 
can recover IER -E,) and (E -E,) at 
the demolulator outputs instead of I 
and Q (See Fig. 3). But now, we must 
band -limit both channels to 0.4 mc. if 
we are to eliminate crosstalk between 
the two channels. This procedure, 
however, means that the wide -band 
data present in the original transmit- 
ted I information is lost. The resul- 
tant voltages (ER -E,) and (Ea -E,) 
are matrixed to produce (g.-E,) and 
the trio of color difference voltages 
are applied to the tri -gun cathodes. 
All three picture grids are tied to- 
gether and E, is applied to them. The 
final matrixing action to produce 
En, ER, and E is actually accom- 
plished within the picture tube. With 
E, on the grid and (E. -E,) on the 
cathode, the net voltage from grid to 
cathode is E,:. 

This system has a number of 
economical features. Only one wide - 
band amplifier is required, whereas 
three are needed for the I -Q system. 
Only one delay line is used since both 
color difference channels have the 
same delay. The narrow -band output 
of the demodulators allows for sub- 
stantial gains at this point and direct 
connection to the picture tube 
cathodes is a possibility without a 
video boost stage. 

This article has attempted to 
demonstrate how the NTSC has solved 
the technical problems associated with 
the formulation of a compatible color 
signal. 

Fortified with a knowledge of this 
color signal the reader was introduced 
to the new complexities of a color re- 
ceiver and the new techniques re- 
quired to reproduce the color picture. 
Although many advances in color de- 
sign are to be expected as manufac- 
turers face the need to reduce costs to 
compete on the open market, in the 
main the circuits used will probably 
be similar to those explained here. 

REFERENCE 

1. Buchsbaum. Waller ¡1.: "The 1Ca Tri- 
color Tube." RADIO & TELEVISION NEWS, 
\-orcutber 19.71. 

-05H- 

Fig. l I. Block diagram of a typical 
color -difference type TV receiver. 

November, 1953 
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DC POWER SUPPLY 
They say: "It's the only one that can withstand continuous 

high overloads!" 

Cooler Operation -Selenium rectifier application and conduction 
cooling dissipate over 3 times the heat. 

Twice the Rectifier Power Rating with EFL Patented Design. 
Lowest Cost Per Ampere Output. 

Output 6v., 1 -20 amps. (35 at peak). 2 units Ln parallel supply 

6v. at 40 amps. 

Tests 2 Auto Radios with push- button solenoids at same timer 
also motors, instruments, relays, other low voltage devices. 

NEW MODEL C -12 services both 12v. and 6v. auto radios. 
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FREE! New Detailed Liter- 
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ELECTRO PRODUCTS LABORATORIES 
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Canada: Atlas Radio Corp., Ltd., 
Toronto, Ont. 
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Here is the unit 
your have been wait- 
ing for. Does every- 
thing from sanding 

your car to polishing 
your shoes. Large sand- 
ing area a full 133," sq. 
Lightweight. easy to use. 
Complete with on -off 
switch, 6 sheets of sand 

roper and polishing cloth. Powerful high 
peed cool operating motor. Choice of 3 
olors: Black. Fire -Engine Iced, and Mar - 

I led Creen. 110 -120 volts, 60 cycles .U' only. 
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R.M.S. TELEVISION BOOSTERS 
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Model: SP-6, SP-5, 

SP -6J. 
STEVE -EL brings 
you the booster buy 
of the year. We bring 
you these boosters at 
a price less than 
manufacturer's cost. 

These boosters are brand new/factory 
:digued in sealed cartons. Complete with 
circuit diagram and operating instructions. 
Fully guaranteed. All I'L approved. 110 - 
l'-'0 Colt AC only. 
Model SP -5 Pentode Type For ex- 

treme fringe 58.50 
Model SP -6 Pentode Type For ex- 

treme fringe 7.95 
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IIIor 72nd Harmonic In FT 241.4 il.ii 4710 
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r 

E:as llv converted .12t 
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RL -42 REVERSIBLE MOTOR fa CLUTCH: l' -ed 
good condition. A HOT buy at only. . 52.95 

WILLARD 9 V. MIDGET STORAGE BATTERY. 
3- amphr. 1 13110" x gas ". Uses standard 
electrolyte. New 52.49 

6 V. WET CELL BATTERY: In heavy poly- 
Newstyrene cone. B x 4 x Inches. 
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PE -73 DYNAMOT3R. Used. SS le $3.49 
BARBEQUE MOTOR. AC. New 9.45 
T -24 MIKE. New 3.49 
TELEPHONE DIAL 1.25 
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Ott each end PLUS 50 ft. of wire. 1 lie 
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All prices ere net F.O.B. Los Angeles. 
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sale. 
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LOS ANGELES 15, CALIF. 

TEST 
Claga PATTERN 

MODEL CB-101 

UTLPATTERN 
GENERATOR 

029.50 
toawsvo 

1E1:; l' 
r 

till 
LINEAR. iva PCIJRE 

TUBE PERFORMANCE 

MODULATES YOUR 71/. 
SIGNAL GENERATOR 
504 OVER -Alt TEST 

0P T RECEIVER 

R 

No mere wolfing let TV NH pan 
a 

e be trans. 
mined. No mers sefinp el sonnet.by guessI N, 

Ity el purchasing expansive egmpmane 
Model CB 101 Pattern Goners.. is designed for 
the guitS, a adjm of the TV ensure 

attend. quality; eedM steady panera el . tal e 
honsental ban: maltes horiseaNl and 

dv 
,sal 

hnoari y, wdth and centering easy at ANY TIME. 
at ANY PIACE. 
IAi. a.elnl an ii TI ork. and 

e TI' lobe, ALL . loud di.D,hahn 
,l 

,I, 
. as d,.I,,baror _. 

bora, and rdd.,..! Ell)I. Silage folder. 

UNITED TECHNICAL LABORATORIES 
BOX 425 G MORRISTOWN. N. J. 

230 

7-B B O OK S 
"UHF TELEVISION" by l.d\viud 
Noll. Published by The Paul H. Wen- 
del Publishing Co., Inc., P. O. Box 
1321. Indianapolis 6, Ind. 72 pages. 
Price $1.00. Paper bound. 

This is the seventh TTLB "Note- 
book" for the service technician. It 
provides practical technical data on 
v.h.f.- u.h.f. tuners, u.h.f. antenna per- 
formance, u.h.f. propagation charac- 
teristics, and u.h.f. converters. 

The material on u.h.f. is presented 
in logical progression covering v.h.f. 
tuners, basic u.h.f. considerations, and 
useful u.h.f. service information. Tab- 
ular data on u.h.f. television channels 
and wavelengths in inches at the cen- 
ter frequency are also given. 

The tuner data covers everything 
from tuner performance to trouble- 
shooting. The u.h.f. section is divided 
into nine headings covering such top- 
ics as propagation, antennas, and 
transmission lines as well as align- 
ment techniques, etc. 

The manual contains over one -hun- 
dred illustrations and includes block 
diagrams. schematics, and photographs 
of components and circuits. 

"PRODUCING AND DIRECTING FOR 
TELEVISION" by Charles Adams. Pub- 
lished by Henry Holt and Company, 
New York. 280 pages. Price $3.95. 

This is a practical, how- to -do -it 
manual for experienced as well as 
would -be directors and /or producers. 

The text covers such subjects as the 
television studio, its facilities and per- 
sonnel; station equipment; special 
effects; conceiving the television pro- 
gram; directing- theory and practice; 
directing ad -lib programs; producing 
and directing panel quizzes; picture 
composition; lighting; the writer in 
TV; the actor in TV; the advertising 
agency in TV; programs for the local 
station; and budget and cost control. 

Photographs of modern studio fa- 
cilities and line drawings of the points 
under discussion all help to impress 
the subject matter on the reader's 
mind. 

"TELEVISION ADVERTISING AND 
PRODUCTION BOOK11 by Irving Set - 
tel, Norman Glenn, and Associates. 
Published by Thomas Y. Crowell Com- 
pany, New York. 465 pages. Price 
$6.00. 

The book has been prepared as a 
guide book for advertising agencies, 
TV stations, advertisers, and students 
in the preparation of television pro- 
grams and advertising. 

The authors have enlisted the serv- 
ices of a panel of experts who are re- 
sponsible for individual chapters on 
their particular specialties. Included 
are sections on the financial aspects of 
TV, choosing the right station for your 
product, conducting research for TV 
advertising, TV advertising for a na- 
tional sponsor, TV advertising for the 

retail sponsor, mail -order advertising 
on TV, staging the show, staging fa- 
cilities, producing TV film commer- 
cials, casting, writing the dramatic 
show, how to sell a TV "package," 
censorship, the TV department of the 
agency, publicity for stations and 
shows, TV coverage and listenership, 
premiums and their use, and obtaining 
personnel for television. 

Seven appendices listing TV terms, 
a copy of the television code, etc. are 
also included to make this a one -vol- 
ume reference work for all phases of 
TV production. 

e 4 4 

"TELEVISION INTERFERENCE" edited 
by Philip S. Rand. Published by Rem- 
ington Rand. 108 pages. Price $ .25. 
Paper bound. Available from Miss 
Anne Smith, Remington Rand, Inc., 
315 Fourth Avenue, New York 10. 

In this, the third, edition of "Tele- 
vision Interference," the editor has 
compiled a group of up -to -date arti- 
cles on the subject of TVI. The thirty 
articles which comprise this book have 
been arranged with the most recently 
published appearing first to provide 
the reader with the most current data. 

All of the articles originally ap- 
peared in such electronic publications 
as: "Successful Servicing," "QST," 
"Electrical World," "Modern Plastics," 
"Electronics," "Service," "CQ," and 
"Popular Science." 

Radio amateurs and those concerned 
with television interference will find 
this compilation of value as a ref- 
erence manual. 
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ERRATA 
Raytheon Mfg. Co. has reminded us that 

"Fathometer" is a registered trademark cov- 
ering the company's depth finders. Our 
apologies for using is as a generic term in 
the articles "Radar Protects Fishing Fleets" 
in our July issue and "Electronics for the 
Yachtsman" in the August issue. 

In the article "An Improvement for Older 
TV Sets." appearing on page 182 of the Sep- 
tember issue, a misstatement appears in the 
third line of the third paragraph. The Sen- 
tence should read: "To do it, first short out 
the tuned circuit and also short the grid of 
the first triode to 'B -', cutting out the sync." 
The "0 +" was incorrect in the original. 

In the October "Certified Record Revue" 
column appearing on page 70 the price 
quoted for the Chicago Symphony Orches 
tra's recording of Smetana's "My Father 
land" was incorrect. The album consists of 
two records each of which are 55.95 or S11.90 
for the album. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


ONIC TUBES 

CORONA RADIO KITS 
Easy Assembly Excellent Reception 

SINGLE BAND SUPER 
Rocket 115K- Latest superhat 
circuit for ultimate In sensit 

and 
Includes all necessary 

quality. 
Part, rr t 

Imo- 

V al eha attractive h 

lox 'ny ny clltm 
b 

antenna. Irocore IF 
' Alnico nkr tubes: 12SK7. 1217. 12cí¡ 

501.6. :1125. An vol. ol. beam Pow ,r output. Tunes 5411 to 1700 Ka. Simple $14.75 Men-by-Step instructions inrlueled .Net 

2 BAND AC -DC SUPER 
Plaza R12K- Fsrellent s n'itls- Ity. Tun : mlerd Broadr-.I 
5:15 to 1Rno Kr. foreign sheet 
wave n to IS Mr 10.11 te 5. 
"n`lFea s Iron core 11 taxrelle tone control. .1- 1. 

oleo PM te. phono jerk. 
Handsome bakellte mahoany 
cabinet. lit rxRxna k". Tube. - 20M. 501.n. 3525. All n 

`s 
. punched 

easy atepbyatep Instructions x20.75 included. Net 
3-RAND SUPER Glohemaster 814K Complete 
Kit Net 629.75 
AR kits s nnlied I wire and solder Please in- 
clude 25ep d posit mote C.0 D. Orders. Dept. N-11 

ar^"twros 

CORONA RADIO & TV CO. 
fSS LIE.... ST.. NEW YORK S. N. Y. 

ELECTR 
URGEL 

CASH PAID I 

Radio, TV, 
small and I 

quantities, 

WRITE Ni 
c/o RADIO 

366 Madison 

TLY NEEDED 

'OR: 
Special Purpose, all types, 

arge quantities. State types, 
prices. 

DW TO BOX 531 
& TELEVISION NEWS 

New York. N. Y. 

15ERVICEIRBRAIRII 
DIF- HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO & TELEVISION 
REPAIRMEN, SERVICEMEN & STUDENTS 

2VOLSes6 PÁIPONLYsIMO. 

IT PAYS TO KNOW! 
AUDELS T.V.-RADIO SERVICE LIBRARY 
presents the important subjects of Modern 
Radio. Television. Industrial Electronics. 
F.M. Public Address Systems. Auto, Marine 
& Aircraft Radio, Phonograph Pick -Ups. etc. 
Covers Basic Principles- Construction -In- 
stallation - Operation - Repairs - Trouble 
Shooting. Shows flow to get Sharp. Clear 
T.V. Pictures. Install Aerials -How to Test. 
Explains Color Systems & Methods of Con- 
version. 1001 Facts -Over 1260 Pages-625 
Illustrations -Parts & Diagrams -Valuable 
for Quick Ready Reference & Home Study. 
Tells How to Solve T.V. & Radio Troubles - 
Answers T.V. & Itadio Questions. 

Get this information for Yourself. 
7 DAY TEST -ASK TO SEE IT! 

ttis - - -- MAIL ORDER - 
MUDEpL,Publish r 49IW. 23 St, N.Y. s0 

and 
AD T.V. 

SI monthly until $6 Is`P 
O.K. will remit 

lrslli retu na them.. 

Name 

Address 

ocr opinion 

Employed by 

November, 1953 
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Temperature Control 
(Continued from page 131) 

The author has been using this sys- 
tem for approximately 6 months. It 
has proved extremely satisfactory 
and contrary to most side -line specu- 
lation there has been no increase in 
fuel consumption. An immediate ques- 
tion may be raised as to the operation 
of the unit in the event of failure. 
Sine? the thermistors used by the 
author have a negative coefficient of 
resistance, an open circuit in the 
bridge sensing arms will produce a 
continuous demand for heat. To pro- 
vide a safety high -limit switch to 
avoid excessive heat in the house, the 
original thermostat is left in series 
with the power -relay contacts and set 
at scme high limiting temperature of 

FIBER WASHERS 

6.32 SCREW (INSULATED) 

TWO BRASS RIGHT ANGLE BRACKETS 
.029" MAKING CONTACT ON 
THERMISTOR FACE 

Fig. 3. Method for mounting the thermistors. 

perhaps 78 degrees. The opposite ex- 
treme failure, that of supplying no 
heat, can be provided against by con- 
necting a normally -open thermostat 
across the power -relay contacts, how- 
ever this latter precaution is not 
usually necessary. Thus it is possible 
to minimize either extreme of failure. 
When the system is installed, small 
bridge unbalances due to different 
bridge arm lengths may be compen- 
sated by the calibration control. If a 
greater degree of inside- outside tem- 
perature compensation is desired, re- 
sistan -_e R2 may be decreased provid- 
ing R is decreased the same amount. 

Tube life can be expected to be very 
good once the unit has operated for 
approximately one -half month or 
more. Most tube failures can be ex- 
pected during this first period. 

Take a good thermometer around 
the house at frequent intervals when 
your present heating system is in 
operation. You will be surprised, pos- 
sibly Enough surprised to see the ad- 
vantages which would accrue with an 
electronic thermostat. 

REFERENCES 
I. Minneapolis Honeywell Regulator f'o., 

Minneapolis. Minn. 
2. Hof Down Specially Co., Indianapolis 7, 

Ind. 
3. li lee 'con ies, December 1930. 

Fig. 4. Construction details on the cycler. 

THEAMISTOR 
(Ti2) 

DISTANCE: 
DETERMINED 
BY TIME -YCLE 
REQUIRE) 13 "TO 6"1 

1 1x2" DIAM. 
PLASTIC TUBE 

6A NICHROME(MI) 
WOUND ON MICA 
OR WIRE FORM 
ACROSS TUBING 

1 

QUICK 

FASTATCH* 
converts controls 
to switch -types 
in seconds: 
What a life -saver Fastatch can 
be when you need a TV -AM -FM 
switch -type control in a hurry. 
SNAP, it's on in seconds! Saves 
you valuable bench working time - no ears to bend, no loose parts. 
Fastatch switch units are perfectly 
matched to famous Centralab Blue 
Shaft controls. 

Type KB Fastatch 
switches give you service 

flexibility unmatched 
in any other line. 

Fastatch converts any 
plain type control with blue label on back 
to switch type. Available in 3 styles: SI'S'l', spur and universal L) F. Rated at 5 amps - 125 v.a.c.; i2 amp - 125 v.d.c.; 12 amps - 12 v.d.c. Underwriter's approved. 

When you're 
stocking 
Fastatch 

units, be sure 
to get a supply 
of Blue Shafts 

too. Available 
from 500 ohms to 

lU megs in a 
wide variety of tapers and 

tapped units. You can buy 'em singly or in 
handy kits. Order this Centralab time -saving 
combination NOW - your distributor has 
complete stocks. 

Trademork 

CENTRALAB 
A Division of Globe -Union Inc. 

910 -K E. Keefe Ave., Milwaukee 1, Wis. 
Please send Catalog 28 with additional tech- 
nical data on Blue Shaft Fastatch switches. 

Name. 

Address_._.._. 

Cuy....... Zone State 

1 
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WHOLESALE PRICES! 
ITube Orders Over $15.00. with full remit -I 
tones, Prepaid to you in U.S.A. 

Stock u 
é 

n w on these amaz n tube values! All 
tubes are of popular brands and fully guaranteed. 

062 .90 6616 .55 125147 . .. .63 

0A3 VR75 1.05 6A116. . .50 12511. _. .55 

092 .80 6ÁV6 .55 12587 .. .60 

0C3 /VR105 .95 66X457 .60 1251761 .. .65 

003'V11150 .95 688 .75 1258761 .. .75 
0Z4 'OZ /A .55 68C5 .62 125Q7GT .. .55 

167GT .77 68E6 .59 12Sß1 .69 

16X2 1.05 69H6 .80 12SX7GT 
183GT. 8016 .90 6806G1 1.13 11F7 .7S 

1827 11.50 6817. 1.20 2563(5 

1L4 . .60 6C4. .50 25BQ6GT. 
11.6 .95 6C6 .65 251667 .62 

171218 1.95 6086 .58 251667 .59 

18236 2.05 6CD6 1.95 2807 1.55 
171238 2.25 6D6 .75 35135 .55 
1931A .75 6F4 ... 3.50 35C5 .55 

17148 .50 ÁF5 ... .68 35L6GT .60 
1X51 .79 6F604 
INSIA 1.05 6F86 .85 35T(Eimac) . 2.75 

17169 .60 666G.. .85 3525GT . .55 
1870 1.25 6146 .52 5065. . .17 

17181 1.00 614 5.10 5085 . _. .55 
1U4 .55 61561. .50 SOCS 

62 501667 104 -1199 .59 

112 
A 

_. . 3.25 A 68I (Syly) 
2C396 13.75 681A 
2C40 .. 7.95 6K6GT 

.65 
66 

2.25 83 .. 1.15 
2.25 81/624 ... .65 

.55 11716 

2C51 3.90 6K7M ... .60 211/VTIC .. .8S 

2021 1.20 6166 .... 1.10150TH 16.95 

2E30 (Hyt) 2.05 6L6GA ... 1.10 27U 6 8 3.00 

I1J9 795 6L6M ... 1.50'3008(WE) 7.95 

I761 31.50 6l7 ... .80'.304TH.. .. 7.75 

2161 33.00 6N7M. .80 30411 8J5 
2X2 ,p 6P7G _.. .Bö 310A(WE) 3.95 

3M .59 6Q)GT .80 407A(WE) 4.50 

3BP11 9.00 6S7M .. _. .98 4118A(WE) 2.50 

38712291 .39 65C7 ... .88 717A .88 

3C23(GE)_ 8.50 bSD7GT .... .80 725A 4.70 

3C24'24G_ LIS 65G7 66 803 .. .. 335 

306/1299 .35 6577 .65 805 . .. 3.35 

3(29/8298 9.95 656767(50y) .57 807 1.55 

30557 .._ 99 6SL7GT .. .65 811A 3.55 

3S4. ]s 6SN7GT . .70I8126 . . 3.60 

314 .90 6V3 .95 816... .... 1.20 

3V4 .75 6V65T .66 829 .. 7.95 

3X2500 A3 135.00 6V8/618 . .99 8298 . 12.50 

4821 . 
4.50 6W4GT . . . .55 83013 2.75 

4C35.. 19.95 65661 .75 832A.... 9.95 

4D22 . 18 50 tiY6G . 

4X150A ..29.95 6X5GT 
4.400A .. 15.00 1,1;11 

4XSOOA .85.00 7A8 

5C22 39.00 
788 5021(WE) .15.00 

SRIGY . 1.20,ÌC5. 
5114G ... .58 

.88 866A(1AN) 1.25 

.47 866A(CBS) 1.75 

.75 8ó9B , 65.00 

.69 8726 . . 3.75 

.76 9316_ 4.75 
. .10 955 . .42 

.29 9586. . .65 

.69 991/NE16 . .50 

SVIG 957C6. .69 CK1005 .75 

5W46 .00 7C30 85.00 1622/616M.. 1.95 

5 1(4G .15 7E5. .39 1625 .. _. .35 

6A87 .95 1 F 7 .85 1626 .. . .18 

6ÁC7 .39 7877.._. 1.20 2050. .25 

6ÁF1 1.70 7117 .00 2050 
Ib(HYU . 7.25 6605 .70 15.00 

5528/C61 5.00 6ÁG7 1.10 12AT7 .65 5551/FG271 57.50 CANS .80 12AÚ7 .85 
6A66 .70 126X6 .88 5654 1.75 

6ÁK6 .95 126 %7 .75 5656 10.00 

óA15 . 1.30 12ÁY7 190 5670 3 50 

6A1(5 .77 128Aó .60 5681 2.95 

661(6 .98 12806 7 5 5691 1.60 

5615 .53 126E6 .60 5693 6.25; 
6AN4 1.50 128117 .98 5814 2.20 

6AS .48 12881 . 1.03 8020 1.98 

6AS5 .70 12SÁ7 .79 9002 85 

CASS 1.95 12SF5 
6ÁS76 3.50 12567 .80 9004. .35 

above , a partial listing or our large stock. 
You may order types not listed at approk. the 

v,ngs. Many new sp c,a pu po r types in 
stacks 

ODDS & ENDS! 
ERCO MARINE TRANSMITTER -RCVR 
4 channel.. 12 V. Ill'. operation. FCC 11p- 
proyrd. New, t,,ntplele (less stlsf ..5179.50 
BRAND NEW VIBRAPACKS 
12 V. U('. input. 3011 V. 1)C. (re 125 mn. 
.nuput. Complete with vibrator ....$12.95 
TRIMM FEATHERWEIGHT HEADSET 

1 01111 ,,Inns inttttd:nce New orig. boxes $3.75 

WESTERN ELECTRIC CHOKE 
lid -3110 n t. u ohms ILC. r. sis. Ilerm ti- 

,:,Ilr sealed in steel eases $4.95 
WESTERN ELECTRIC SWINGING CHOKE 

M' po 2110 -0211 Ind. .12 
\ 

oho Her- 
metically sealed in steel case. l$6.95 
JENNINGS VACUUM CONDENSER 
a0 out. G 20.000 volts $9.93 

PANADAPTOR -5 INCH SCREEN 
Model FB -I. type 200. 100 K. seep, 115 
V. e0 ey. Used, good condition . ...$49.50 1ARR 

ELEETROfIIES EORP. 

136E Liberty Street.N.Y.6. N.Y. REctor 2.2562 

,çñp ° 
nye.. balance eM.o aune. Áá guaranteed. P.O.S. .Y.e. 
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Rate 50c per word. Minimum 10 words 

RADIO ENGINEERING 
l'llyll'LETE radio. electronics theory & practice: 
television ; broadcasting; servicing; aviation, ma- 
rine. police radin. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept, N, Valparaiso, 
Ind. 

FOR SALE 
ISOLATION transformer 35w 117v sec. 117 or 135 
plus 6.3v 45a tap. 3 lbs $2.45 plus postage. 
Send for flyer. Surplus bought. Empire Elec- 
tronics Co., 409a Ave. L, Brooklyn 30, N. Y. 

DIAGRAMS-Radio $1.00; record changers, re- 
corders $1.25. Television with service data $2.00. 
Where model unknown, give part numbers. Kra - 
mer's Radio Service, Dept. S53, 36 Columbus Ave., 
New York 23, N. Y. 

TIRES and equipment bought, sold. and ex- 
changed. For action m i a fair deal. write It. N. 
Gensler, W2LN1, 136 -F Liberty, New York 0, N. Y. 

TAI'E Recorders, Tapes, Accessories. Unusual 
Values. Dressner, 624 -R East 20th St., N.Y.C. 9. 

FREE, Bargain List, tubes bought, sold. Write 
Mark, Box 14. New York City 72. 

ALUMINUM Tubing, angle and channel. )'lain & 
perlorated aluminum sheet. Willard Radcliff, Fos- 
toria, Ohio. 

NEW lleathkits, completely assembled and tested. 
Write for prices. Robert Moog, 51 -09 Parsons 
Blvd., Flushing 55, N. Y. 

$59.50 UHF Converter, VHF Rooster, $34.95. Free 
lists. Ben's Radio, No. Tonawanda 2, N. Y. 

USED Televisions $30 tip. W4API, 1420 So. Ran- 
dolph, Arlington, Virginia. 
TV -FM antennas. All types including UHF. 
Mounts, accessories. Lowest prices. Wholesale 
Supply Co., Dept. H, Lunenburg, Mass. 

THREE tube Phono Amplifiers, with tubes. $3.98; 
intercoms with remote station, 2 wire, $17.50. 
Chenlel, 4701 Wood. Itt. 2, Kansas City, Missouri. 

TELEVISION Receivers (used) $10.00 up. Prices 
:nul descriptions 40e. Television, 702 Bridge St., 
Grand Rapids, Michigan. 

RECLAIM large percentage Television Picture 
Tubes. Equipment and instructions $6.50. Tele- 
vision, 702 Bridge St., Grand Rapids, Michigan. 

CRYSTALS: Tailor made FT -243's 3500 to 8700 
KC ±2KC $1.00 each, .01% $2.00 each. Handley 
Crystal Co., 2931 North 36th, Kansas City 4. Mn. 

WANTED 

WILL huy all ALIT -13 /type T -47A $200.00: ART - 
13 /type T -47, $150.00: BC -348 unmodified $65.00, 
BC -348 modified $50.00; APN -9 $200.00; ARC -3 
complete $600.00 ; 1177 Receivers $300.00; ARC -1 
$300.00; 1W -312 $60.00: BC 312 $60.00. Ship via 
Express C.O. D., subject to inspectIon to: ll. Finne- 
gan, 49 Washington Avenue, Little Ferry, N. J. 

('(IItRESPONDENCE COURSES 

USED correspondence Courses and Books sold 
and rented. Money bark guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 

USED Correspondence Courses and Educational 
Books bought, sold, rented. Free catalog. Educa- 
tional Exchange, Summerville, Ga. 

BUSINESS OPPORTUNITIES 

BUY Wholesale 21,000 items, Catalog 25e. Mat- 
thews, 1472 -Ill Broadway, N. Y. C. 36. 

MISCELLANEOUS 

SPEAKERS repaired, wholesale prices, guaranteed 
workmanship. Amprite Speaker Service, 70 Vesey 
St., New York City 7. 

BUSINESS Cards $2.50, Stickers $1.50, 1,000. 
Signal, 927ÁC, Los Altos, Calif. 

TEST Equipment Repaired and Calibrated by Fac- 
tory Staff. All makes Solar, Simpson, Triplett. 
Heath, etc. Immediate service. Douglas Instru- 
ment Laboratory, 176 Norfolk Ave., Boston 19, 
Mass. 

1000 embossed business cards $4.50 postage paid. 
Write sample. Mrs. Vera Wooderson, Bethany, Mo. 

November, 1953 

IT'S READY NOW! 

SEND FOR YOUR GIANT NEW 

Concord Catalog 
19.54 

EDITION 

IT'S GOT 

EVERYTHING! 
Standard Lines 
Special Buys 

Normally $49.95 

OUR PRICE 
o140$29s0 
Completely Wired, Less 

Cabinet and Crystal 

Here's your chance to get a top-quality weep 

generator at a saving of almost 50%! This famous - 
make laboratory precision instrument fills every 
alignment need in TV-FM servicing. 

500 KC Thm 228 Mc continuous sweep 
PF Shielded continuous type attenuator 
Vernier dial calibrated in TV channel numbers 
Crystal marker oscillator with variable amplitude 
control. 

Latest HF tubes: 6X5GT, 12AÚ7, 2-6C4. ` 110-120V AC 60 cy. Wt. IO lbs. 

CONCOEO 
E- 

-,D'o- r _ 
Sena 

Sr Ner Yer4 >, N. Y. Der. N.aI B O:nr N- qFE Cnrrd cartp al env N. 

.vdmsr 
. .... .............. .... . r'r.................. ............ 

Phone D19by 9 -1132 

COMPARISON 

/COZj OFFERS 

PROVES 

GREATEST V O -M values! 

World- renowned EICO 

VO LT- OHM -MI LLIA MM ET E RS 

# 536 KIT 512.90. Wired $14.90 

#526 KIT (with 1% multipliers) 

only 413.90. Wired $16.90 

COMPARE EICO Multimeters 
with any others aml you'll agree 

. only EICO gives you ALL 
the features you want -PLUS 
9 new exclusive EXTRAS -at 

the LOWEST COST in the industry! 

COMPARE the PLUS versatility and performance 
of ALL THESE 9 EXTRA features: full -scale 
ranges of 0 -1 volt way up ton 5000 colts on loth 
AC and DC grand total of 31 full -scale ranges 

Currert ranges on both AC and DC large 3" 
meter 100 ua sensitivity 1000 ohms/volt on 
both AC and DC II:ininunn battery -drain ohm 
ranges dual rectifier with separate low and 
high voltage calibration on AC ranges available 
in both KIT and WIRED form. 

Just think of the amazing value and versatility of 
these 31 different ranges! DC /AC Volts: zero 
to 1, 5 11, 50, 100, 500, and 5000! DC /AC Cur- 
rent: 0 -1 ma, 10 ma. 0.1 Amp. 1 Amp. Ohms: 
0 -500, 100 K, 1 nog. 6 DB ranges: -20 to +69. 

Yes. Comparison proves it . . you get the MOST 
VERSATI ITV -and you really SAVE -only with 
EICO! Sae the famous complete EICO line of 
V -O -Ms, Fcnpes, \'TVDIs, generators, tube testers. 
battery eliminators, bridges, decade boxes, etc., at 
your )nbla r today. 

Write for FREE Catalog MR11 L name of local dealer. 
Prices 5% higher on West Coast 

TRONIC INSTRUMENT CO., Inc. 
WITHERS STREET. BROOKLYN 11 N Y 

!Now! HANDLE UP TO 

90% OF TV TROUBLES 
by the easy 

PICTURE 
ANALYSIS 
METHOD! 

PIX - 0 - FIX 

TV TROUBLE 
FINDER GUIDE 

ny 

t'ut hours of tedious TV trouble- 
-hunting to minuted Make repairs 
twice as fast! Operation of Glair - 
ardi's new l' I X.- O- FIX TV 
TIt01'RLF; FINDER 011111E is 
simplicity Itself. Coven all TV 
Jehe 
ust turn dial until actual TV 

Fmen photo appearing In l'IX -O- 
IS "window" matches distorted 

óh Ft re 
on 
then 

set being repaired. PIS- 
( you all possible 
causes for this tumble and jod 
Mere they are likely to be found. 
But that's only the beginning! 

WHAT TO DO- 
HOW TO DO IT 

Step-b>'-step repair instructions 
follow. Components likely to Iu 
faulty are specified. quick tuts 
are outlined. l'IN .O -FlX guides 
Yon every step of the way! 
Remember! l'IX -O -FIX is NOT a 
"Rs-It-yourself'. gadget for eon- 

. It Is truly professional 
device for servicemen. apprentices 
and students -prepared by two of 
the nation's foremmt servire in- 
srrurtora -A. A. Ghlrardl and It. 
G. Middleton. 

MONEY BACK IF YOU'RE 
NOT SATISFIED! 

Simply pin a SI bill to this ad. 
Mail with your name and ad- 
dress to the publisher. If not 
satisfactory, return PIX -O -FIX 
in 10 days and your SI will be 
refunded promptly. (Price out- 
side U.S.A. $1.25. Same money - 
back guarantee). 

Covers 24 common 
troubles identified by 
actual screen photos 

190 possible 
causes of these trou- 
bles locali>ed to re- 
ceiver stage or section 
where they are most 
likely to occur. 

253 step -by- 
st ep remedies t o r 
these troubles. 

4.500 words 
In CAUSE A N D 
REMEDY section to 
show just what to do. 

Dept. RN -113, RINEHART BOOKS, Inc., Technical 
Div., 232 Madison Ave., New York 16, New York 
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PRECISION RESISTORS 

l 
Tolerance. 

My 
value 

In Stock. 21/2 
der any aloe you 

.42 to 1170E o y...Each 70c: 10 for $6.49 
Meg and Alove.. t:ach 70c: 10 for $6.49 

PALMER HSC CLAW 
HAMMERS Loa of 3 

REGULAR $2.95 
STD 16 OZ BRAND NEW 

SMALLER QUANTITIES, EACH 980 Vernier Caliper 5" capacity. 
,'recision Vernier Action...51.10 

CONDENSER SPECIALS 
2 MFD 

1000 VDC 
330 VAC 

"CD" MFGR Lab 0f 10 
Smaller Quantities. ea ch..49c; 3 for $1.25 2MFD 
Adjustable M 

Porcelain 
Clamp 

Insulators 
$l 50 Ad 

OIL CONDENSERS 
WAREHOUSE CLEARANCE SALE 

RECTANGULAR CASE .3500 1500VDC 95e: 2 for $1.50 5MFD 600VDC 1 50; 3 for 4.00 IOMFD 800VDC.... 1.98; 2 for 3.60 3MFD 330VAC I000VDC. 49e: :1 for 1.20 2ä25F0 600VDC.... 89e; 2 for 1.59 IATNTU SIDE TERMINALS 
1MFD 600VDC 39e; :1 for 1.00 4MFD 5OVDC Soc; 5 for 2.00 IMFD 2000VDC 1 05; 5 for .50 2x.1MF0 400VDC 494: 5 for 2.00 
Speedway 115VACDC Elect Drills 

Jacobs Geared Chuck. HD rue UL 
2O01'!¡"ä ltl'M 150(1 & fí 

Drills In .$14.75 
200111 -Kit Drill & Ac- 

cessories 5 ors.... 19.23 
79.1-.1/4" RP51000 & 9 

Drills in case 20.95 
400.1-1/4" 111,11425 & . Drills In 

. $29.95 l000li..' 
Depth 

v w t/ IIP Up to 45° 
& It s" Dept, 32.35 

CIRCUIT BREAKER FUSES 
PUSH TO RESET 

Amps 3- 3- 7- 10 -13 -20 
Each 27e: for ....$1.00 
25 for $5.00: 100 for .515. 
Circuit Breaker Fuse W 2 
Mounting Clips .. .396 
1 for $1.00: 20 for ís.98: 100 for. 521. 

Fuse Is SAG Size. Operates up to 24 Volts 
Please specify current tamps/ desired 

25c 

TUBES 
Ó1A1] /VR75.S 1.04 
093/VR90. 1.09 
003/V510S 1.29 
003 /V5I50 .90 
183 8016. .81 
1821,471* 2.85 
1822 . 2.20 
1823 .... 9.90 
192* . 9.45 
1526 ... . 2.5 
1032 532 *13.90 
1835 ... 9.19 

leal 
1042 
1846 
1953 
1856 
1858 
1860 
1063 
18635 
1P21 
1X2A 
2C36 
2C39 
2C39A 
2C40 
2C43 
2C43/ 
2C44 

..173.00 

...2f.20Ó 

2551 
2021 
2E31 
2E43 
2021 
2131 
2131* 
2232 
2233 
2234 
223E 
2.137 
2136 
2139 
2242 
2.148 
2149 
2250 
2152 
2155 

2Jß2 
2156 
2161 
2522 
2X23 

8.49 1.26 

27.00 
27.00 

..108.00 

..187.00 

. .24.29 

..249.50 

..149.00 

SW TCHE 
BPS? 3A'2501' 295; for $0.98 
DPST 15A 123í' ... 89e; 3 for 2.50 
DPDT Corder Oil IA 115V .73 
SPOT Momentary Both Sides .85 
DPDT ('qtr Olf Nl..n, 985; 6 for 5.00 

POWERSTAT SPECIALS 
TYPE 201:1 1V,:IA'N..S10.98 
TYPE 116V 135V/7.5A/ 

18.98 
TYPE 116U rased N.. 20.49 
TYPE 1126 131V/I5A/ 
TYPE........ 226,270v 9A LN 

1.96 1.98 
30008V 135V 30A 4EV N 46.00 
3020 6U /0. 2701' /I8Amp 4.0KV'H 48.00 
0550A 11.1:151 /45Ainp /1KV LN 100.00 
GR508/0 -270V '31Amp 7KV LN 100.00 

NEW (N) LIKE NEW (LN) 

YOU 
394, THEY PICK 

THEM Lots of IO LAST 
ELECTROLYTIC CONDENSERS 

20MF/ 25VDC 2XISMF/350VDC 
20MF /4SOVOC 2X20 /29V,30MF /450V 
25MF 300VDC 40MF (2509.201,6F /25V 
SOMF 35OVDC 3 %100MF /3SVDC 
100MF 25VDC 30 IS IOMF 2SOVDC 

ALL SIZES A TYPES 

TEST EQUIPMENT SPECIALS 
SIMPSON 280 VON Prepaid... .2 36.98 
SIMPSON 289 Micro.VOM Prepaid. 82.95 
HICKOK BOOA /MU.Tuh. Chkr P'p'd.153.98 
EICO 425 Scope Wired IM 71.00 
EICO 470 Scope 7" Wired LN 129.00 
PRECISE 306W Scope 81/4" Wired 

GE 5T4A .Sw ee p Generator (N) 300.00 
GE STSA Marker Generator (N) 325.00 
GE ST2A oscilloscope (N) 273.00 

NEW (N) LIKE NEW ILNI 
SELSYNS 

AY1 Ars $3.49 LachYi . 

ÁV20 Brand New.212.98 
21151 GE Sel.syns .. ... ...Each 58.98 
2.11F3 GE Brand New 115V /400cy.aa. 9.75 
C78248 Sync. Trans. 115/90 cy....30.00 
C78249 Svnr. 018. !Inv 90 

e 
cy .12.95 

Sync. Repeater 11r ;0 v Tv;1 1 4.49.50 
Write for Quantity P 

DC POWER SUPPLY A = - 
V l0 12 Vuupp m'o- t casedlJa d supply. u, V r 
built- inyt.tl 115v/ß0 CY. -- ....,. -... 
Usable a LAB supply. 61. 

terÿncharginggq.amodel railroad. Includes volt- 
age or speed 

uirai forot 
and li' center 

"TAB" SPECIAL ...510.95; 2 for $20.00 

FEDERAL "ITT" SELENIUM 
BATTERY CHARGER RECTIFIER 

10.0.10V ICTI 100 Amp.. fan cooled. Re. 
place your old sulfide rectifier 
w.new selenium pe. ä1.98 

we specialize 
SELENIUM 

Rectifiers 
RECTIFIIERS.er 

cup 
plies to specifications. Immediate delivery. 
Current 18/14 36/28 54/40 130 /100 
Iront. Volts Volts Volts Volta 
lAMP 1.39 2.15 3.70 7.30 
2AMP 2.20 3.60 5.40 10.50 
4AMP .25 7.95 12.95 25.25 
KAMP .75 9.00 13.50 33.00 

10AMP 6.75 12.75 20.00 40.00 
12Á5P 8.50 16.29 25.90 45.00 
20AM 13.25 25.50 39.00 79.50 
24AMP 16.25 32.90 43.00 90.00 
Full Wave Selen Sect A Trans. In Kit Perm. 
All 115V /80 cY Inputs. 
up to 14VDC at 12 amp. $23.98 
up to 28VDC at 12 amps 31.96 
up to 28VDC at 48 amps 129.00 

RECTIFIER XFMR 
PRIMARY 119V.. 60 cycle. 
SECONDARY 0.9. 12.18.24 -36V 

12 Amp 16.75 
24 Amp 39.75 

3(1 -32.34.10 V /48Amp 59.75 

RECTIFIER CHOKES 
4 Amp .07 Hy .6 Ohm $7.93 

12 Amp .01 By .1 Ohm 14.99 
24 Amp .004 Hy. 025 Ohm 29.95 

SELENIUM RECTIFIERS 
l/4 WAVE FOR RADIO & TV 

City 
(Cont.) 

Current 
Price Price 12 For 

85MA o 130V $1.511 $0.99 $6.48 
75MA /.i 130V 1.85 .69 7.98 

100MA a 130V 2.05 .79 8.66 
150MA 6a 130V 2.25 .99 10.78 
200MA r 130V 3.15 1.39 14.98 
300MA '/` 130V 1.30 1.49 15.98 
4005121 130V 4.25 1.89 20.38 
SOOMA .130V 4.41) 1.98 21.28 
230MAni 18V 1.40 .59 5.96 
230MÁ' JBV 2.25 .89 8.38 
250MA (2 300V 0.05 1.39 14.98 
ANY 12. LESS 10rí FROM "TAB" PRICE 

"TAB" TESTED 12Au6 . .72 eK61/%FOI 2.63 CKSO9AX mu" 
. .ólle0 .69 CKS12A% 

A GUARANTEED 12AV6 . .49 81 1.69 CKS22AX 
PRICES SUBJECT TO CHANGE 125V7 .. .98 B2 1.19 CK525AX 

WRITE FOR COMPLETE TUBE LISTING 12AW6 . 1.79 B2V 1.39 eK326*% 
12AX4GT.. 1.20 63 1.45 CK328A% 
12A%7 .. .79 83V 1.79 CK529A% 

2.79 84/624 .99 01.530 1.9 F1795 / CKS31D% 
.59 55e0 .. 
.79 

,0595.60..: 3294:98,5 
098 19 

24.93 83 
CK5c5.3.13. 

7.23 100TH 7.83 W1533 
.59 F0104 37.98 C14333A5 
99 F0105 17.5 CK534AX 

1.29 1I7L'M70T 1.59 K536A% 
1. 49 CK337A% 
1.25 117Z60T. l'.19 CKS38D% 

.69 1172707 . 1.49 CK539DX 

.80 VT127A 3.90 CK841DX 

.72 CV148 .96 CK543D% 

.49 F0168 49.00 CK544D% 
.83 F0172 29.00 C 
.63 590TH 28.97 O 
.59 2SOTL .- 17.75 
.72 304TH 8.90 
.69 304TL 8.90 
.75 388A 1.49 

.63 ilio 711 8.95 
8512 18.50 

1.09 Ñ56 A 
1].89 

450TH 49.97 
SOTL 52.00 
460 HF200 

3823/8522 4.95 
3824 . . 5.95 
3823 .... 4.50 
3826 .... 3.70 
3523 .... 7.90 
2C23 

....s9.90 

3C31 ,C111. 3.45 
3C33 ....14.98 
3545 . ..14.89 
31721A . . 8.15 
3022 ....13.95 
3023 .... .90 
3E29 ....14.95 
4535 ...21.49 
ELSBND .16.98 
5C21 /C6.1 9.89 
5C22 .39.83 
SC30/C55. 3.95 
5021 . ..19.S0 
SD23/ 

RKBS ..36.50 
5229 ....12.40 840. . 1.55 
5540915 . 1.75 

2K25/ 6507 . 1.39 7235..24.90 621115G ... 1.9 
2X28 29.00 65116 .... 1.22 
ZK33 ...259.00 6*JS .... 1.40 2H39 ...389.95 6553 .74 
2541 ...126.00 SAKS .... 1.09 
2548 ...120.00 6ALS .54 
2 %2 .49 6AL7GT- 1.29 

ONE YEAR GTD PICTURE TUBES 
7 JP.' $1795 
10 111.4 12.95 
12" Glass 16.9$ 
12" Netn1 18.45 
14" Rectangular 17.93 
16 Glass 19.95 
la" Metal .. 21.45 
17" Rectangular 20.95 
10" hound 23.95 
20" Rectangular 27.93 
21" Reebu,gu lar 28.95 
24" H1'TRON $74.95 
27" IITTIION 89.93 

TELEVISION ANTENNA 
VIES CONICAL Broad re- 
sponse. all eareas .$5.95 fill for fringe areas. .i re. 
FOLDED DIPOLE 111 & low 
antennas, all channel. sturdy 

$4.95 
TV laas 81Clel 

el ements 
A 

tÁ1(Ì Ift. Twines $3.25 
DELTA SEAM AJlustable Indoor Antenna. 
Pow(.rful for Fringe 

Interference. 
Areas. 

Ghosts. I$3Á8 
S FOOT Interlocking Mast Sections. !ivy 
Duty. ruslnnmf ....2 for 51.49: 10 for S7 

TV & COAX CABLE 
300 Ohm Twlnox. 
100 feet $ 1 .39 
1000 loot reel $11.95 
R059U 73 ohm TV Coax ('ä11íe 
SIFGRII to rigid UHF specs. 

SPEft. Sc: 100 feet 54.50 CIAl. SOO feet ..$22.00 
INFRARED SNOOPERSCOPE 

SEE -IN -DARK TUBE 
Image -Converter Tube HIsensltivitscreen- 
data 

y sim- 
plified design 2" Ma. Willemite 

& tube. .54.98: 2 for 29.49 
SNOOPERSCOPE PWR SUPPLY 

1800VDC'35MA Using Doubler Crkt. Trans. 
former. Rectifiers. Sockets. Resistors. Ca. 
pacit°rs and lifiifirant $6.98 

f'áI! 
SOCKET ASSEMBLIES 

C9 29c 1/1 JEWEL 

Lob `f6 BAYONET SOCKET 
Smaller quantity, Special. each .... ..39e 
1" JEWEL Socket Assem. Candelabra 
laerose tspe 5ocket 99e 
NEON SOCKET ASSEMSLY Dome type ca,, 
Baronet socket. 79e; 3 for $1.98 

.240.41.44.46.47. 10 for 79c 
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BAQS .SS 6588 ... 99 
6ÁQ8 .81 65D8ß . 1.69 12427 
BA070T .. 1.39 60 . 2.70 12056 .. 
BARS .79 C6J SC21 . 9.89 12047 .. 
BARS . . 2.99 624 6.66 12809 . 

ßR55 .79 615GT .47 129!6 
SASS . 2.43 626 .83 12006 . 
6A9!ß . .65 KÁ 6.45 12077 .. 
OATS 93 6Lí1 2.09 12077 6AUSGT.. 3.10 6L8ß 1.35 12027 
SANS .59 SL6GA 1.35 I2SA76T 
6ÁV SGT.. 1.29 6L60Á. 2.29 I25C7 
6ÁV6 .49 65Á70T .63 125F507 

1.89 6557 .90 12SF76T 
6640 1.23 BSD7GT . .50 12507 .. 
6 A6 .63 6503 .72 12517 
BBA7 1.27 6507 .72 125170! 
SSC6 .63 65H7 .61 125X7 
68C7 . 1.23 8517 .70.1255707 6BDS0T. 1.65 ß51170V. .69 125N70T 
59De .83 65L707 . .69 125070! 5!6 .59 6557ß7 .70'22557 
SECS .95 650707 . .63 F017. .. 
ß8F6 .65 6557 .65 1979 . 

ß8F7 . . 2.55 6557 . .75 19V8 1.62 68060 1.39 6577 .98 24G 3C24 1.90 
ß8G7 1.98 65U7OTY 2.69 2380607 1.19 
Gone .63 ßV8 1.39 25L66T . 99 
Sels 69 SV6OT . .57 2523 .79 
6857 2.15 6W40T .57 25Zß0!.. .99 0L471Á . 98L7GT.. 1.5 12Á576T 1.45 F627Á . 6.70 CKSOIX . 

SONS , 1.79 12A59 . 1.98 2807 . 1.95 CKSOIAX 
6807 . 1.89 12AKSW . 2.98 F032 CK302A% 
65060T .. 1.20 125LS .75 5558 . 13.89 CKSO3AX 
6507 , 195 125T8 .89 352507 . .39 CKSOSAX 
6C21 ...,29.45 12ÁT7 .81 SOLOOT .S9 5K306Á% 

AUDIO AMPLIFIERS 
READY TO GO 

Model 30SM 5 Watt 
Amp'. as Pictured Aimee 
Features Slue A Phnnn 
Duds. W Sep. Gain 
('ím15. latest Compen- 
sated Tone Cnlrl De- ¡ys (] 

Complete with 
Tubes dl 302PA 

.214.98 
Ampl. Ideal 

for Custom Building Your Phono..5 .98 
TÁ8312 111 Fl 12W Pwr Amp &Sup. 45.00 
TA6310 111 -51 Pre&Pwr Amp 65.00 

AUDIO COMPONENTS 
GE RPX041 Phono Cart..54.49 
GE RPXOSO Triple PI.avCart 6.98 
Electrovoice Triple Play.. 2.69 
Pickup AmiXtal Hi -OUtpt 2.39 

PM 12" GE Slfñlr 141-Fi British Spkr. 
18.69 

PM 8" Blue ST18 -1 Pormflux 13.00 

TUBE SPECIALS 

39c 1 
YOU 
PICK CK 

THEM Lets of 10 
Cracked Base or Broken Key 

"TAB" Tested & 90 Day Guaranteed 
6557; SY3GT: SWIG: 6V6GT; 
6K6GT; 6W4GT: 6806, 125A707; 
25L607; 3535: ens: 12507. 
ORDER NOW. WHILE THEY LAST 

FL -5 FILTER 

Range or Voice. Filters 
1(129 ycle Audio. Excellent 
for CW work.590; 2 for $1 

STORAGE BATTERIES 
36 V WII.I.AItD Mini-Brand NLIV: 3 
Desl.med Port. Equip Siedeln.98e: for 33 
(4,36V Batteries ' /ac ida.........$3.39 29 20A Willard PLUS 2V. Vibrator 2.98 
2V,20AN w /vlh & acids 3.69 
BV SAN Willard NTO 002140 2.98 
BV SAN Battery w /äcí1 3.25 
BV /40ÁN Battery 6.98 
ST 40AH Battery w/acid 9.25 

We shin acid In bottles. R exp. only. 

ELECTROLYTIC GG 
CONDENSER KIT T) e .r 
POPULAR 

E 
aa 

VALUES 
Ea. 

Lots of 35 
15 Asst. Condensers. Special. ONLY $3.75 

RELAY SALE 
SPIT mini size 

95e; 3C for $2.75 
SPOT min. size 115VAC SA CTS 

$1.39: 3 for $3.75 
DPDT 6V DC. 5A CTS.. . .61.49 
SPNO 115 V AC. 15A 

98; 2 for $3.50 

DPDT & SPNO Advance 400118 Antenna Re. 
lav 15Amp HF Insul (Ceramic, 75 to 110V. 

Rectifier $4.49 
DPDT Clare SE 5010. Octal Base 18.28V 
2Amp CTS. Nitrogen Sid. New.. . .$2.99 

STOCK CLEARANCE SPECIAL 
ATTENUATOR T3230 Dual 0000hm $10.98 

11V Hotshot 1481 Batt. .95 
VECTOR TURRET SOCKET SNOT & 
Base Mild. .. ... ... 2 for .96 
LACING CORD 
LACING CORD 56 

waxed weafor linen.. 1.89 
CLOCK RADIO S Tube famous make 20.00 
CARBIDE DRILLS for TV Antenna 
InstaOatlnn Se ...3 for 3.89 
NYTRON ,51127'23/29.3 for 5.00 

866A KIT and 
X FORMER 

2 Tubes. kts. /mfr. 
11.5v0ncyc Inl, outpt 

ct/ 111A / 
Ilivins $4.98 
DIODE PROBE TUBE 
Unexcelled for No -Loss 
VHF nsitivelln 

subminia- 
ture-envelope .New. 

w /data VR92 23c: 5 'for $1 

MERCURY THERMO REGULATOR 
Dual Ckt. 32 °&105 °F. Extremely Sensitive 
& Accurate -FIRE PRt'V. FREEZE Pt 
MAX -MIN TEMI' CONTROL. RESF.ARCllr 
Brand New. Indivld Boxed. List o $20. 
Sl't:CI 1l. 98e; 12 

over 
$10 

Anwar 

1.79 724A .... 3.93I XTAL DIODES 
1.45 7248 .... 3.49 1N21A ... 1.55 
1.29 725* .... 5.49 IN21 ... 2.89 
1.29 726A . ..21.971N22 .... 1.25 
1.49 7268 . . .43.00 11123 .... 1.35 
1.49 720C ....79.95 1N23A . . 2.20 
1.7Y'BO]* ... .4S IN238 . . 2.25 

22.00 803 ].89 iN25 .... .98 
1.119 805 3.90 1528 .... /.72 
6.98i807 1.831IIM27 .... 1.95 
1.29 808 2.59 1534 . .94 
3.95 509 2.1 1534A . .90 
1.291812 10.43 1535 . . 1.65 

.99 833 2.90 1N38 . .. 1.43 

.99 B12 2.70 1N3RA ... 1.29 
3.04181] Sr.49 1N39 . . 1.15 

.98 814 3.93 '11441 . . 8.95 
2.19 813 3.95 1N42 ....16.99 
1.99 828 .95 1543 . . 1.73 
.99I829 11.49 1544 .... 1.24 
.99 8295 12.13 IN43 . . 1.43 

KSNOX 1.99 522 8.97 1546 . 99 
K547D% 1.98832A . 9.69 1547 . . 4.00 
_K571AX 833A 39.43 1548 . .55 

5886 2.49 834 5.95 1551 . .45 
CK573AX 836 5.96 1552 .... 1.39 

6029 . 3.49 837 1.45 IN54 . .89 
WL673 . 117.00 849 29. 
WL6T6 ...39.9SI8B0 .90 INSSA ... .00 
WLbs6 ...35.00 881 23.93 1557 . .89 
703A . . .73 865 1.29 INS8 .... 1.19 
705* .... 1.98 868A 1.50 1NS8A ... 1.15 
7075 . . 7.90 872A 3.29 INGO ... .80 
7078 . .13.50 CIí1OO5. .85 1561 . 2.07 
715A . . 6.00 CK1027 2.98 1N63/1í63. 2.49 

3.93 7155 . . .11.90 9654 . . 2.79 155 . . . . .69 
2.69 71SC . .34.00 5670 9.30 1885 . .69 
2.20,719* . .28.50 CK3672- 1.29 1869 .... .98 
{.19 ]2IA . 2.19,CK3676 1.89 1NS9A ... 1.75 
1.49 122A/38 . 2.45 5687 5.49 11186 .... 1.15 

1.49 123Ñ'5..25.90Ó CK5703 1.29 1N88 . 1.15 
9.twasaaasN 

FILTER CHOKES 
Cheek These Reduced Low Prices 

1211v Roma íí'31J '3KV(ns ... . ..$2.25 
IO1iv /125 SIA UTC /Cad It'Sld/IKV.. 1.49 
' Iliy'125ma, Cad'HSid .. .. .. 2.89 

111.5 HY111 Amn. /17KVins Raytheon .39.95 
1211V 300 . limsld 5KVins .93 
11111 V 100 M.A Freed 1.39 
911V' 175mä 250 obm..51.49: 2 for 2.49 
:111Y 40ma urs 111 "Q.. 950' 2 for 1.39 

TAB "SUN-FLASH" LAMPS 
"Tab W -Sec. 

No. Replaces Max. Each 
l9N' Split; FAIL/4 150 $5.98 c 
rl0 «FETI14 ton 7.25 C 
No. 1 AMGLO 5Á04X 100 10.98 
2:15! GE FT 210 200 9.98 

A SYLV. 4330 2110 9.98 
22ST FT 110 200 9.98 
3 5:IGTQ FTS03 5000 42.5 
54X4 6X400 200 10.98 
DX l'ItGFA19d 150 9.00 
100 WATT SEC PHOTOFLASH Klf 
Inrluileu DX Flash Lamp LLB __- 
Rated 150 Wau Se Flash 
Lamp Holder & H" Reflector 
& Cable. Power Transformer fFl 

a CD Cndsrs W /Output of 
100 Matt Sec. All Re- 
sistors, Capacitors. Recti- 
fiers A Sockels 529.98 
S25MFD /4SOVDC "CD" .BJC.r.illt 
Cmisr $8.00: 2 for S1S. 

completely ui'lt.\i' /fusel Al Battery .$49.95 

Sole Constant 
POWER SUPPLY 

Trla Voltage Power 
Transformer n íí5l 
chassis with 12, Nw Recto 
bur Stickel,. New Mrnishe 
lured C t Furnishes f- -J 
400VDC to Filter '-tam, 2rß1:2.0 
VC o 2 

Spec. 
and 6.8V/12A or 

6A SPec. $13.98 
w /coasts, Choke a Redman S15.9e 

TRANSFORMERS 
All 

C ll Ils V 0 C c Input TV 

Up 
to 20" 

tubes. HI VOLTS to 20 EV 
-'quadrupler 

c 
kLl ALL 

Tubes. PL & FIL wndus 
'100 VDC 27591a Full -Wave: 

Core. 1Impreg. / 1 $6.49: Two for..5 Oil 2.49 
1000VCT 4SMA. 705VCT'ROMA. 301í'('T/ 
55MA. 3X1V 3A. 8.3VCT'IA. 9.31(! 1A 
CSD RAYTHEON HYPERSIL CORE...54.98 
9SOVCT 10011*. 55' 2.5A. 5V/5A. 455' 1A. 
In1' 1.54 WESTERN F.1.ECT.......59.49 
900V 3SMA. 252.5V 2A. SCIENT 18n11í' 
1011.I It Two 252 FII. WNDf:S.....$3.29 
7ROVC7 250MA, SV- 9A. 12.OV/5.5A 57.95 
]TONG! 200MA, 5VRA. 12.91'/5.5A 58.95 
700VCT 120MA, 2X6.3V/3A.0.3V/IAS3.93 
88OVCT 200MA, 5V/3.5A, 6.3V 4A. 
7Rí 15 .. $4.39: 3 for $12 
20VCT 9OMA. ß.3\e /1.OA. W INPUTS 9, 
12. 24. 115VDC & 115 A 230 VAC 51.49 

"TABS" NEW 
TRANSFORMER STOCK 

2.SVCT /1OA 12.5KVPNS Kenyon $6.95 
778VCT/200MA, uV '3A. fl.3VCT 'IA 
Thordarson S1fcr ..$5.98; 3 for $16 
BOOVCT(150MA.. .55.98: 3 for $16 
83OVCT /148MA 5V /3A. 0.3 /SA. 
n.31':1Á .. ... .56.49 

200MA Kit. Transformers. 
Filaments 4 , ut 

Rectifiers. SPE.CIA1. $23.00 

FILAMENT TRANS. 
6.3V /2AMP $1.05: Two for .$1.98 
2.SV'2* (., 796: 2 for $1.49, 10 for 6.49 
2.SVCT'10* 5X5'Ins 3.59 
7.SVCT 22A f)0 KENI'ON 15 o1.9 

for 24V /1.255 CSD rA $1.95: two n 3.49 
2512V 2* or 24V /2A O $3.89; 2 for 9.98 

THAT'S 
BUY "TAB THAT'S 

A 
BUY 

DEPT. I I R N 111 LIBERTY STREET NEW YORK 6, N. Y., U. S. A. 

PRINTED IN U.S.A. 

Money Back C 
(Cost of Mdse. Only, $5 
Min. Order F.O.B. N.Y.C. 
Add Shpg. Charges R 25 °b 
Dep. Tubes Ctd. via R -E /p 
only. PrIce subject to 
Change Without Notice. 

Rector 2.6245 
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HERE'S WHY IRC EXACT DUPLICATES 

ARE DOUBLE-MONEY-BACK 

GUARANTEED 

1 13 

32 

3 

COVER ON CONTROL 
20'VTACT ARM INSULATED GROUNOE0 
RAFT NO B R SIS TANG -'., ON GoVER 

r 

A - 

ONLY IRC GUARANTEES 

SATISFACTORY MECHANICAL FIT 

AND ELECTRICAL OPERATION 

OR DOUBLE -YOUR -MONEY -BACK 

The typical manufacturer's specifications 
shown here are exactly duplicated by 
IRC QJ -180 control. CONCENTRIKIT 
assembly includes P1 -229 and R1 -312 
shafts with 811.137 and B18 -132X 
Base Elements, and 76-2 Switch. 

Wiwtov litP, l.Vüw.t. Sar- V'... 

The mechanical accuracy of IRC Exact Duplicate 
Controls or universal CONCENTRIKIT equivalents 
is based on set manufacturers' procurement prints. 
Saecifications on those prints are closely followed. 

Shaft lengths are never less than the set manufacturer's 
nominal length -never more than 33'?," longer. 

Shaft ends are precisely tooled for solid fit. 

Inner shaft protrusion is accurately duplicated 
for perfect knob fit. 

Aiterations are never needed. 

For Exact Duplicate Controls, specify IRC. 
Most Service Technicians do. 

INTERNATIONAL RESISTANCE CO. 
415 N. Broad Street, Philadelphia 8, Pa. 

In C:nada: International Resistance Co., Ltd., Toronto, licensee 
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"CALL -BACKS 
Can't Remember a MALLORY Capacitor 
Ever Letting Me Down ..: ' 
When a service man makes a statement like that, you can be sure 
he depends on Mallory for all his capacitors. Mallory FP Capaci- 
tors are engineered to duplicate the electrical characteristics of 
the original part in any TV or radio set. However, dependability 
is only part of the story. Mallory Capacitors will give performance 
that is equal to... and often better than... the original equipment. 

Mallory FP Capacitors are the only fabricated plate capacitors 
available to the replacement market. They will give long lasting 
performance at higher temperatures and greater ripple currents 
... even at 185° F. (85° C.). 

The next time you order capacitors, ask for Mallory FP's. They 
will put an end to time wasting call -backs. The hest costs no more. 

. 

For your plastic tubular 
requirements, be sure and 
specify Mallory Plascaps&. You 
can depend on them to end 
troubles with premature shorts ... 
leakage ...off center cartridges 
...and unsoldered leads. 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

Depend on Mallory 
for 

Approved Precision Quality 
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