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Long Life on Tough Jobs is 
One Reason Why 

MALLORY 
VIBRATJRS 
are So Popular 

, (it- t 

!. 

Long life in a vibrator results from a combina- 
tion of good design and careful production. 

The design of Mallory Vibrators is a product 
of an unusual combination of engineering talent 

Mallory "2448" Vibrator Deal 
This deal gives you a handsome storage and display 
cabinet for your stock of vibrators, together with a selec- 
tion of vibrators and buffer capacitors that will answer 
75% of your requirements. 

You pay only the service luau's 
net price for the six vibrators 
and twelve buffer capacitors. 
There is no charge for the 
attractive, convenient cabinet. 
Your Mallory distributor has 
them in stock for immediate 
delivery. 

MORE MALLORY VIBRATORS ARE USED IN ORIGIN U 

ALLORY 
R. MAL LORV t3 CO..Inc. 

and resources in electronics, electrochemistry 
and metallurgy. 

For example, the contacts in Mallory Vibrators 
are Mallory -specified and Mallory -made. And a 
patented Mallory design insures a perfectly 
balanced mechanism. 

Convincing proof that Mallory maintains care- 
ful production is the fact that more Mallory 
Vibrators are in use as original equipment 
`flan all other makes combined. 

You get not only long life, but dependable 
starting, and high output efficiency from Mallory 
Vibrators. No wonder they are so popular 
with radio service men everywhere-Mallory 
Vibrators are best for replacements. See your 
Mallory Distributor. 

Fu, II'\LENT THAN ALL OTHER MAKES COMBINED 

CAPACITORS . . . CONTROLS . . . VIBRATORS 

SWITCHES . . . RESISTORS . . . RECTIFIERS . . 

VIBRAPACK* POWER SUPPLIES . . . FILTERS 
*Reg. U.S. Pat. Off. 

1APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 



Modern, efficient. Sy vania Oscillo- 
scopes, Type 132 (7 -inch screen) above 
and Type 131 (3 -inch screen), are ac 
operated general purpose cathode ray 
instruments used to study waveforms. 
measure voltages and currents in vari- 
ous types of circuits. Excellent for audio 
circuit analysis. transmitter checking, 
filter and hunt analysis, vibrator wave- 
form checking. Type 132 price: $144.50; 
Type 131 price: $89.50. 

The last word in tube testers: Types 
139 (Counter Type, shown), and 140 
(Portable Type) -smartly styled, scien- 
tifically designed. Features: Shorts Test 
at voltage low enough to prevent tube 
damage, high enough for full brilliancy 
on indicator; all tube elements tested 
under dynamic conditions; Fingertip 
Controls; tests all tube types; Provision 
for Noise Test; large 41/2 -inch meter; 
8 -foot cord. Each model: $79.50. 

The Sylvania Poly (MULTI -PURPOSE) 
Meter Type 134Z provides, in a single 
compact instrument, the means of snaking 
a multitude of electrical measurements and 
tests. Electrical values measured include 
audio. ac and rf voltages (up to 300 mc) ; 

dc voltages from 0.1 to 1,000; direct currents 
from .05 milliampere to 10 amperes; resist- 

ances from 1/2 ohm to 1,000 megohms. 
Instrument is compactly built. at- 

tractively styled, includes all 
essential accessories. Priced at 

only $89.50. 

This Audio Oscillator Type 145 is one 
of the most versatile and convenient 
test instruments made. Its powerful 
signal of known frequency provides an 
accurate tone source for checking radio 
receivers. It is ideal for response and 
distortion testing of audio amplifiers, 
public address systems, juke boxes, 
wired music installations and individ- 
ual speaker cones. An exceptionally 
valuable test instrument. Price: $129.50. 

With this new DC Voltage Multiplier, 
the 1.000 vdc range setting on your 
Sylvania Polvnteter will read 10,000 
vdc full scale) The 300 vdc range set- 
ting will read 3,000 vdc full scale! Add 
this accessory to your Polymeter and 
you have a Kilovoltmeter for testing 
TV circuits and other high de voltage 
applications. Only $9.95! 

GOOD SERVICING STARTS WITH... 

Fine test equipment 
Now, in addition to selling the best in tubes, you 
can simplify your testing and trouble -shooting 
job with the latest and finest in test equipment! 
For full details about these carefully engineered 
Sylvania instruments, mail handy coupon today! 

ELECTRIC 

Sylvania Electric Products Inc. 
Radio Tube Division, Dept. R-1803 
Emporium, Pa. 

Gentlemen: 

Kindly forward detailed information about instruments checked below: 

Oscilloscopes __ Audio Oscillator 

Tube Testers Polymeter 

DC Voltage Multiplier 

Name 

Address 

City 

State Zone 

ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS, 
..1 

FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS; PHOTOLAMPS 
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Only the very best indoor antenna is sufficient for excellent reception. 
WARD'S new TVI-43 and TVI-49 are the FINEST INDOOR AN 
TENNAS AVAILABLE TODAY FOR METROPOLITAN MULTI- 
STATION AREAS. 

Ward is the largest exclusive manufacturer of the finest and fastes 
selling antennas in the world. Behind the Ward name and symbol 
stands a company, known and respected for a q 'arter of a century 
for exceptional quality. These antennas are creative masterpieces, superb 
in their performance, into which Ward has poured a host of new design 
and construction features. 
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WARD'S 
NEW TVI-43 

MI Mil MIN ROM 1131 . rill NO IMO MI 

The TVI-43 is the finest indoor antenna that modern skill and technology 
can produce-far superior, by any standard, than anything else on the 

market. It brings in all channels precisely and brilliantly. Most attractive 
-chrome -plated brass telescopic dipoles, satin beige brown finish- 
blends perfectly with the most exacting interior. List $17.95 
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INDOOR ANTENNA 

WARD'S 
NEW TV1 49 

And here is Ward's portable TVI-49. It will give excellent reception on al 

channels-orients easy ir; all directions. Chrome -plated brass telescopic 

cipoles. The TVI-49 is sty. Oily constructed and weighted perfectly-it wi 

rot tip over-designed to harmonize beautifully with living room decor. 

List $7.50. 

á i actured by Ward, a company that stresses 

utmo;t perfection. You cwe it to yourself and your customers 

to see and inspect Ward's unique indoor antennas. 

See any leading ports distributors or write for catalog today. 

INñt PRODUCTS CORPORAT1nN 
1 523 E. 45TH ST., CLEVELAND 3, OHIO 



EDITOR 1% 1 
FLASH! TV On Roof Law Proposed! 

A Bill has just been introduced in the 
Legislature of New York State which if 
passed will require landlords to allow 
tenants to install TV antennae on roofs 
if they wish to. Will keep you advised. 
What a boom for TV sales that law 
would be! 
About TV Antennas 

During December the country was 
plagued by high wind, sleet and snow 
storms. This was the first opportunity TV 
set owners were afforded to ascertain how 
good an antenna installation was made 
for them. We have made a rather com- 
prehensive survey with these findings: In 
the East, where severe snow storms, but 
very little high winds prevailed, less than 
3% of the TV antenna installations were 
knocked down. However, in the Midwest 
and Northeast sections where sleet and 
high winds did prevail, havoc was wrought, 
resulting in almost 10% of the TV anten- 
nas either falling, or being thrown out of 
orientation. A lesson was learned. Do it 
right the first time and leave a sufficient 
safety margin every time you install an 
antenna. 

Signs of Prosperity 
The year 1948 was exceptionally good 

for most radio service dealers and techni- 
cians. Firms engaged primarily in retail- 
ing did not fare quite so well. Now, it 
becomes apparent that general business 
conditions are leveling off to a more nor- 
mal plane, seemingly a prosperous plane! 

The prospects for radio service dealers 
and general business, as we see it, are 
better than ever before. We should be 
entering a long period of genuine pros- 
perity. An indication of this is the fact 
that savings banks throughout the country 
are increasing their interest rates on sav- 
ings accounts. Reflect backward and 
you'll recall that during this country's 
boom period, from 1925 through 1929, sav- 
ings banks paid interest rates ranging 
upwards from 2% % to a peak of 
Then came the depression and interest 
rates dwindled, and during the most lush 
years of artificial prosperity-the war 
years 1941 through 1946 --banks paid as 
little as 1% interest, and in some cases 
less. Now banks are upping their interest 
rates, and this ups our enthusiasm. 
is An Index Wanted? 

At the outset in every December issue 
of RADIO SERVICE DEALER we carried 
a complete Index of material we published 
during that year. The practice was dis- 
continued because of the paper shortage 
during the war years, and has not been 
resumed as we were of the opinion that 
our subscribers would rather have us de- 
vote the three or four pages to a timely 
technical article rather than to a recapit- 
ulation of what had already been pub- 
lished. What is your view on this sub- 
ject? Do you want an Annual Index. We 
will abide by the wishes of the majority, 
so write! 

Editorial 
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TRADE FLASHES 
.f, -press-time" digest of production, distribution S merchandising activities 

Town Meetings 
The recent Town Meeting of Radio 

Technicians in Atlanta sponsored by 
the Radio Parts Industry Coordinat- 
ing Committee, reveals that the new 
program first presented there was the 
most successful of the three held in 
the current season. In the meantime, 
by the time this issue is received the 
next meeting scheduled to be held at 
the Rodger Young Auditorium. Lo. 
Angeles, on Feb. 2S, March 1st and 
2nd will be over. The final meeting in 
Chicago on April 11, 12, and 13 will 
be virtually identical with the pre- 
vious two meetings. 

Hytron Grand Prize Winner 
For the ptst several months, radio 

servicemen from coast to coast have 
been vieing with each other for top 
honors each month in the Hytron 
Padio & Electronics Corporation con- 
test. 

With the contest completed, Hytron 
announces the $400.00 U.S. Savings 
Bonds, grand prize winner, as selected 
by the judges, Mr. Harry L. Smith 
of 25-26 Steinway Street, Long Is- 
land City, New York, who won the 
first prize also at the start of the con- 
test in May. In the accompanying 
photograph, Mr. Smith is shown be- 

ing presented the Savings Bonds by 
Mr. Bruco A. Coffin, President of 
Hytron Radio & Electronics Corpora- 
tion, while Mr. Everett Boise, Hyt- 
ron's commercial engineer in the New 
York area, looks on. 

Interest during this contest has 
been at a fever pitch and Hytron 
wishes to thank the judges and all 
the servicemen who dici so much to 
make this contest the success it was. 

New RCA TV Dynamic Demonstrator recently displayed at a showing in 
New York. This piece of equipment should prove of interest to schools. 

Their thanks will be expressed in a 
more tangible way when a series of 
service tools will be offered to service- 
men at cost. Be on the lookout for 
their announcement in trade papers 
very shortly. Several tools are now in 
prmlu tion and will be available any 
day now, with others to follow as soon 
as design and production details are 
ironed out. 

N.Y.C. Contested on Sound Ban 
A suit contesting the validity of a 

New York City ordinance which in 
effect bans radio and sound equip- 
ment in public places was filed last 
Friday, Feb. 4, in the New York Su- 
preme Court by two RMA members 
and other parties with the approval 
of RMA General Counsel John W. 
Van Allen. The Supreme Court was 
asked to issue preliminary and per- 
manent injunctions and to declare the 
ordinance null and void. 

I.T. & T. Acquires Farnsworth 
International Telephone and Tele- 

graph Corporation and Farnsworth 
Television and Radio Corporation an - 

nounced today that an agreement in 
principle had been reached for the 
acquisition by I. T. & T. of the Farns- 
worth Company. In announcing this 
entry of I. T. & T. into the television 
receiver field it was stated that if the 
sale is consummated the I. T. & T. 
expects to continue manufaieturiug 
operations at Fort Wayne and the 
national Capehart Distributor and 
Dealer organizations which have been 
built up over many years. 

G.E. Engineer To Advise S.A. 
IL S. Yeandle, General Electric te- 

levision engineer will leave this coun- 
try on February 10, for a six -week tour 
of South America, to encourage the 
adoption of U. S. television standards 
in Latin American countries, it was 
announced by the G -E Transmitter 
Division at Electronics Park, Syra- 
cuse, N. Y. 

LR.E. Phila. Meeting 
Some of the newest technical de- 

velopments in the radio -television in- 
dustry will be discussed at the annual 
spring meeting of the RMA Engineer - 
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IN RADIO AND TELEVISION TUBE SALES 

TUBES 

You :an't beat this shop -garment offer. It 
proves the point when we say G -E dealer 
helps are "hot." You make no investment! Shirts, 
trousers, jackets, coats-in attrac'ive powder 
blue, with the G -E pocket emblem in orange 
and dark blue-come to you each week 
freshly laundered. You rent, not buy! And the 
low -ent is roughly equal to what you might 
pay for cleaning only. 

A big campaign of selling aids paves your path to 

profits. Something new-and hot-every 60 days! 

[tit tl5 55) 

i1FNii,SilLLi! 
SifNICF 

Amusing-and great little business -builders! Two of 
the cleverest new counter cards the trade has seen! 
Cut-outs feature the gremlin in one case, the "sour 
notes" in another. They give a lifelike three -dimen- 
sion effect. The cards come in full colors, varnished for 
brilliancy, with built-in easel mounts, 

THIS is the year you'll shake hands with 
yourself because you're retailing G -E 

tubes. If you haven't any on your shelves, 
it will be smart to put your order in ... fast! 

G -E tubes are a fast-moving, profitable 

item because General Electric works with 

you to widen your customer list. This page 

shows a few of the aids -to -sales furnished 
you for promotion. There are plenty of 

others-and brand-new items will join 
the parade at frequent intervals. 

Better tubes aren't built! G -E quality 

eacmg,2a/gren colazee 

GENERAL 

backs up your promotion, makes friends 

of tube buyers. When you install a General 
Electric- tube, you're selling others later 

on-to the same satisfied customer, or to 

persons he refers to you for tubes, parts, 

or radio -TV service. 
Get aboard the tube -profits train! Your 

nearby General Electric tube distributor 
will be glad to show you how. Phone or 

write him today. Or address Electronics 

Department, General Electric Company, 

Schenectady 5, New York. 

ELECTRIC 
RADIO SERVICE DEALER MARCH, 1949 
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FOR BETTER TV & FM INSTALLATIONS 

ANTENNAS MASTS TOWERS 
CHIMNEY & VENT -PIPE MOUNTS 

GUY CABLE LIGHTNING 
ARRESTORS TRANSMISSION LINE 

Costs go up and profits vanish with poorly designed, 

hard -to -erect antenna equipment. Why gamble with 
profits and customer good will when you can be 

sure of all-around satisfaction with VEE-D-X - the 

complete single source quality line. Every VEE-D-X 

product is skillfully engineered for your entire range 

of technical requirements and problems. Fast, low 

cost installation insures full profit margin for you on 

every TV sale. 

SKY MONITOR 
ANTENNA 

The new broad -band 
antenna with tun- 
able Q section. Also 
a, stunning performer 
on Channels 7 thru 
13. Illustrated in 
connection with new 
VEE-D-X chimney and 
vent pipe mount that 
takes only 60 sec- 
onds to install. 

NEW LIGHT 
WEIGHT MAST 

Extremely light (a 
20' section weighs 
only 11 lbs.) with- 
out sacrifice of 
strength. Permits 
rotation even after 
guy wires have 
been installed. 
Good-looking and 
unsurpassed for 
speed in erection. 

141 

CHIMNEY MOUNT 
The finest chimney mount on 
the market. Fits any opening- 
round, square or rectangular 
from 4" to 22" for 1", 11/e", 
and 11/4" masts. 

Seed e.«,. 7oday 
VEE-D-X brings you the best things first 
in TV antenna equipment. Watch for 
VEE-D-X every month in this publication. 
Write today for literature and prices! 

VEEDi; 
means video distance 

»Ana 

r 
MAST 

GUY RING 

CAM 
CLASP 

GY1' UU,G 
Couu 

uY CM" 
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wesse 

MANUAL 
rolnlw 

LIGHTNING 
ARRESTOR 

Installed without 
cutting transmis- 
sion line. Does not s disturb impedance 

Fr match. High di- 
electric, low loss. 

41< 

VEE-D-X 
LONG-RANGE 

ANTENNAS 
hold every record 
for long distance 
reception. For the 
so-called "fringe" 
areas and beyond. 
Brings TV to those 
who have des 
paired of ,getting 
good reception. 
Has high directiv- 
ity and forward 
gain. Adjustable 
for most critical 
conditions. 

VEE-D-X 
SECTIONAL 

TOWER 
Made in 10' and 
20' sections for 
mounting antennas 
up to 140' high. 
Sections are 
shipped assembled 
and painted. 
Sturdy, all -welded 
construction. De- 
signed for fast, 
low-cost erection 
on ground or roof. 
Antenna can be 
rotated from base. 

LaPOINTE-PLASCOMOLD CORP. 

Please send complete information on 

VEE-D-X Single Source Plan 
VEE-D-X Chimney Mount 
VEE-D-X Mast 

NAME _...... 

COMPANY 

STREET ... 

CITY ............. 

Unionville, Conn. 

the following: 
D VEE-D-X Tower 

VEE-D-X Antennas 
D Lightning Arrestors 

. ZONE ............ STATE 

ing Department and the Institute of 
Radio Engineers April 25-27 at the 
Benjamin Franklin Hotel in Phila- 
delphia. 

Philco Receives FRSMA Award 
Philco Corporation lee ivcd the 

1948 award of the FRS_AIA for out- 
standing contributions to the progress 
of the radio service industry. The 
award was presented to James M. 
Skinner, .Ir, vice-president-sales and 
parts, Philco Corp. by Leonard Helk, 
president of the Lackawanna Radio 
Technicians' Association. Other speak- 
ers at the luncheon, which was at- 
tended by about 1011 leading service 
technicians :uni representatives of the 
radio press from six states, included 
David Krantz, chairman of the FRS - 

NIA and president of the Philadelphia 
association (PRSMA), and Thomas 
L. Clarkson, president of the Mid - 
state Radio Servicemen's Association 
of Pennsylvania. 

Appearing in the photo, from left 
to right are: Ed Phillips-John A. 
Blessing Co.; James Skinner, Jr.- 
V. P., Philco; Sanford R. Cowan, 
publisher-Radio Service Dealer Mag- 
azine; John Pell, manager of TV 
Service, Phileo: Kenneth Ken.voii, 
general manager-service division, 
Philco. 

New Duotone Sapphire 
The Duotone Company, New York 

announces a microgroove cutting sap- 
phire needle constructed solely for 
use in equipment especially construct- 
ed for microgroove cutting. Available 
through all regular Duotone distrihu- 
tors. 

Permoflux Adds To Line 
Pert 1» Corporation announces 

four new model speakers for televi- 
sion replacement purposes in addi- 
tion to their very complete line of 
replacement speakers. These new mod- 
els are 4 x 6, 5" and 6" with 62 ohm 
field and 4 ohm voice coil, and a 4 x 6 
with 100 ohm field coil and 4 ohm 
voice coil. 

The addition of these new models, 
together with the other models avail- 
able, means that Permoflux 110W has 
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VISUAL ALIGNMENT 

Always a useful service instrument, the oscillo- 
scope has become indispensable since the advent 
of FM and television. Technicians who have 
familiarized themselves with oscilloscope opera- 
tion are now able to capitalize on opportunities 
for present-day servicing requiring visual -align- 
ment facilities. 

Visual alignment is a technique which 
presents the frequency response curve of an 
amplifier upon the screen of an oscilloscope. 
A representative video -if response curve is shown 
in Fig. i. In some cases, this curve will appear 
"upside down" or "left to right"; however, the 
position of the curve is of no consequence. 

A response curve shows the selectivity charac- 
teristic of an amplifier in terms of output 
voltage versus frequency. Each point along the 
hase line corresponds to a certain frequency, 
and the height of the curve above each base -line 
point indicates the output voltage at that fre- 
quency. A transparent graph screen is placed 
over the face of the cathode-ray tube to deter- 
mine relative output voltage values. If the scope 
is calibrated in terms of volts inch deflection, 
absolute voltage values can also be measured. 

An over-all video -if curve, as shown in Fig. 1, 

should rise rapidly at the low -frequency 
end, while the high -frequency end should drop 
gradually. In this figure, the dip at 21.25 Mc is 
caused by a sound trap. Another dip at 19.75 Mc 
is caused by an adjacent -channel picture - 
carrier trap. The 4 -Mc bandwidth of this curve 
is the frequency span from 21.75 Mc to 25.75 Mc. 
Note that the picture carrier frequency (25.75 
Mc) is placed approximately 50% up the curve; 
this requirement arises from the single -side - 
band system used in television transmission. 

Such a visual -alignment curve presents all 
necessary alignment information at a glance. 
and makes the over-all effect of a trimmer 
adjustment immediately apparent. Even when 
stagger -tuned if stages are individually peaked 
an over-all rf-if response measurement must be 
made to insure proper alignment. (The fre- 
quency at any point along the curve is deter- 
mined by means of a "marker," as will be 
explained in another Test Pointers article.) 

When the response curve is incorrectly shaped, 
various picture defects result. Insufficient band- 
width causes inadequate horizontal resolution 
which shows up as a blurred picture. If the 
curve does not dip properly at the trap frequen- 
cies, interference frequencies will enter the 
video channel and cause bars to appear in the 
picture. If the carrier is placed too far down on 
the curve, the low video frequencies are attenu- 
ated, which results in poor picture quality, 
unstable sync, and poor blanking. Numerous 
other difficulties arise from improper alignment, 
which are beyond the scope of this article. 
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FIG 1 

Contrary to popular opinion, an oscilloscope 
used for television alignment or for video - 
amplifier adjustment need not have a wide 
frequency response range. However, the vertical 
amplifier should have good linearity in order to 
obtain accurate voltage measurements. A crys- 
tal probe is used in combination with the 
oscilloscope to observe video -amplifier frequency - 
response curves. Additional operating conveni- 
ence is afforded by a built-in calibrating voltage 
source, and a VTVM-type vertical range switch. 

fMaidA44... 
Servicing's most 

modern alignment tool- 
THE RCA WO -55A OSCILLOSCOPE 

For TV and FM in particular-where 
precise, wide -band alignment is vital- 
the RCA WO -55A Oscilloscope does the 
job better because it gives an indication 
of the result of an adjustment the in- 
stant it is made ... and provides a true 
curve of the over-all frequency response. 
In addition, the WO -55A is ideal for trac- 
ing audio distortion and hum, locating 
audio parasitics, checking phase shift, 
measuring frequency, determining per- 
centage of modulation, and measuring 
peak -to -peak voltages in high -impedance 
circuits. 

The voltage at any point on a wave- 
form can be read directly on the clip -on 
graph screen. A built-in voltage source is 
provided for calibration in rms or peak- 
to-peajc values. 

A self -synchronized line -frequency 
sweep is provided for visual alignment, 
dispensing with the necessity of external 
sync. connections. Linearity of the trace 
is unusually good, with accurate indica- 
tion of the 50% and 70% points on tele- 
vision rf or if response curves. 

Push-pull vertical and horizontal 
amplifiers provide full screen deflection 

without overload, and allow the trace to 
be enlarged beyond the tube face for 
observation of pattern detail. 

The use of RCA miniature tubes . . . 

plus a new, short -neck, 3 -inch cathode- 
ray tube ... make the WO -55A equally 
useful in shop or field. 

The RCA WO -55A Oscilloscope is one 
of seven matched test units engineered 
for modern AM, FM, and TV servicing. 
Get further details on the WO -55A from 
your RCA Test Equipment Distributor- 
or write RCA, Commercial Engineering, 
Section 55CX, Harrison, N. J. 

SPECIFICATIONS 
Deflection Factor 

Vertical Amplifier 0 47 RMS volts/inch* 
(1.33 peak -to -peak volts/inch) 

Horizontal Amplifier 0 53 RMS volts/inch* 
(1.5 peak -to -peak volts/inch) 

Sine -Wave Frequency Response, Both Amplifiers: 
Flat Within t20% From 7 to 70 000 cps 

Useful up to 200 kc. 
Sweep -Oscillator Frequency Range 

15 to 50,000 cps. 
Power Supply.... 105/125 volts, 50/60 cycles 
Power Consumption 50 watts 
Dimensions w. 131/2'; h. 10'; d. 81/2' 
Weight 15 lbs. 

*For Sine Waves. 

Always keep in touch with your RCA Distributor 

RADIO CORPORATION of AMERICA 
TEST AND MEASURING EQUIPMENT HARRISON. 
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MAKE MORE 

Replace phono Pickup Cartridges 

Makes Cartridges Easier 

to Sell and Install 

Saves Ordering -Time 

and Servicing -Time 

Improves Record Playing 

Turns Prospects 
into 

Satisfied Customers 

Builds Cartridge 
and 

Needle Business 

Greatest Merchandising 
Opportunity in 

Cartridge History! 

YOU CAN MAKE the replacement of 
phono pickup cartridges a profitable side of 
your servicing. No longer is it necessary to 
order one cartridge for each repair job. 
With the 3 basic models in the TORQUE 
DRIVE KIT, you can immediately replace 
any one of over 150 types in common use. 
Furthermore, the revolutionary TORQUE 
DRIVE Crystal Cartridge modernizes your 
customer's player, greatly improves repro- 
duction, prolongs record life. Has replace- 
able Osmium -Tip or Sapphire -Tip needle. 

Write for Bulletins 141-142, and name of nearest 

ELECTRO -VOICE, INC., BUCHANAN, 
Export: 13 East 40th St., New York 16, U. S. A. 

EV Pat. Pend. licensed under Brush Patents 

New Model 1.14 Microgroove 
Crystal Cartridge and new Models 
20 and 22 Magnetic Cartridge for 
Regular ued Microgroove also 
uvoilable. 

HANDY SALES AND 

SERVICE KIT 

Enables you to make 
most replacements 
immediately. Has 6 
quick -selling car- 
tridges, 4 extra nee- 
dles, mounting plates, 
and replacement 
guide. Available in 
Kit"A"(Osmium)and 
Kit "B" (Sapphire). 

E -V Distributor 

MICHIGAN 
, Cables: Arlob 

IT PAYS TO REPLACE WITH 

g " 07CZ 

replacement speakers for 90% of the 
television sets now in the field. These 
new models are available for immedi- 
ate delivery. 

Merchandising Display 
An attractive battery and flashlight 

uterchaudiziug display, ;is shown be- 
low, has been ruade available by the 
Burgess Battery Company for its deal- 
ers. The lait consists of ten flashlights 
and a convenient battery counter, as 
well as a storage rack for additional 
batteries in the rear. 

FLAe itl t,to Mts .q AttcRtY 
EYt li- s l te 

. ! LtN 

t 

jdvI) ", 

New Colored Records 

Translucent, plastic phonograph 
records in gay, cheerful rainbow col- 
ors to identify all categories of nilisie 
will soon make their first appearance 
in the 50-ycir-old record industry 
when RCA Victor introduces its com- 
pletely new 45 -rpm system for repro- 
ducing recorded music in the home, 
it was revealed today by J. G. Wilson 
Executive Vice President of the Radio 
Corporation of America in charge of 
the RCA Victor Division. 

45 RPM Adapter 
On the heels of the recent intro- 

duction of a new 45 rpm disc with 
large spindle hole and 7 -inch overall 
diameter, comes a Webster -Chicago 
announcement that Company h a s 
available an inexpensive adapter kit 
which will quickly convert any of its 
dual speed record changers to include 
playing the new record. 

New G.E. Periodical 
"I cchiii-"l'nll:, a hi -monthly illustra- 

ted publication for radin and television 
servicemen and dealers, has been an- 
nounced by the Tube Division of the 
General Electric Company. 

Available through G -E and Ken - 
Rad Distributors only, the magazine 
is designed to keep servicemen and 
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 ANOTHER "FIRST" FOR RAD ARfi0 

NEW 
FINGERTIP 

INFORMATION 

BASE DIAGRAM 

CAN SIZE 

VOLTAGE AND 
FREQUENCY 

Now added by RADIART 

who pioneered in giving 
you Fingertip Information 

on Type Number, Date 

Code, List and Net Price. 

THE GREATEST 
REPLACEMENT 

VIBRATOR LINE 

Here is another RADIART innovation! The 12 
fastest moving types of Vibrators (which 
cover 89% of your replacement needs) are 
now available in the "Fingertip Information" 
box ... no more time-consuming guesswork 
and catalog -hunting .... all the information 
you need is at your fingertips ... easily read 
at a glance. 

RADIART Vibrators are precision engineered 
to exact specifications manufactured 
under careful inspection. 

Jobbers everywhere carry almost all of the 
82 types of RADIART Vibrators in stock ... or can get any number 
quickly Continuing research and development assure peak 
performance horn every RADIART Vibrator. 

IT'S RIGHT WHEN IT'S RADIARTI 

THE RADIART CORPORATION 
CLEVELAND f, OXID 

MANUFACTURERS OF THE FAMOUS RED SEAL VIBRATORS 

CLEVELAND 2, OHIO 
FAMOUS VIBRATORS 
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A resume of Industry happenings here, there and everywhere 

I0 W RCA an apology for having 
expressed in my January editor- 

ial the opium that they weren't "do- 
ing right" in launching their new line 
of 45 rpm records and record-players. 
Since then I have seen and heard 
the new 45 rpm player and more im- 
portant I have had explained to me 
the reasons underlying its develop- 
ment. Now I can say that I believe 
the 45 rpm type record changer is 
here to stag purely because of its mer- 
it and not merely because RCA is 
big enough to win out in what Col- 
umbia chooses to call " a record war". 

Many technical details about 
RCA's new 45 rpm player and records 
have not yet been released for publi- 
cation, hut when available will ap- 
pear in this magazine. Meanwhile, 
here is a picture of the new unit, and 
a few high -lights about the advan- 
tages it affords; to wit: wider range 
of reproduced frequencies and higher 
fidelity, less flutter and "wow", faster 
record -changing - (the change -over 
cycle being about 2 seconds), lower 
delivery costs because the unit and 
records weigh less, greater record 
storage savings because the records 
are so small and thin, greater record 
life as the records have thick labels 
which prevent the playing surfaces 
from touching one another, a chang- 
ing mechanism that is simple and 
practically fool -proof and very small 
in size-and also, the 1/ inch spindle 
hole which simplifies loading as com- 
pared with the conventional records 
having % inch holes. 

Radio servicemen never found it 
profitable to repair the o I d type 
changers. Even the simplest were 
"tough babes" to work on. On the oth- 
er hand, service dealers did enjoy a 
substantial amount of business re- 
placing defective units or adding 
changers to receivers not originally 
equipped to play phonographs. How- 
ever, with the advent of 33 1/3 rpm 
types and then the announcement of 
the impending 45 rpm models, re- 
placement and sales business dropped 
sharply as the public became wary 

1.. S. U. COWAN 

RCA 45 -RPM phono and record 

and decided to buy nothing for a 
while until the contusion clears up a 
bit. I am for anything that will keep 
business moving along on an even 
keel and now I feel the time is fast 
approaching when this whole record - 
speed mixup will b e straightened 
away once and for all. 
TV Installation Losses 

An about face has been made re- 
cently by Eastern Service Dealers 
who went ill for TV installation con- 
tracts without knowing in advance 
how to determine their charges. For 
example, one firm simply figured that 
if RCA or DuMont can get a Service 
Contract fee of $65 they should be 
able to do so too, and make a profit 
on the deal. So, after taking on sev- 
eral such contracts this Service Deal- 
er found himself behind a great big 
black 8 -ball He learned to his chag- 
rin that he had taken a bad financial 
loss on every job. The time element 
licked him for his installers were 
spending far too many hours making 
an installation. 

For example, figuring a two -man 
installation team could make an or- 
dinary installation in less than 3 

hours, and paying each man $3 per 
hour, this Service Dealer expected to 
llave a labor outlay of about $18 per 
installation. Subsequently he found 
that installations were taking 5 and 
i; hours each when not too many dif- 
ficulties were encountered, and some 

of the jobs required 10 hours. It 
didn't take long to realize that some- 
thing was wrong . . . and that the 
thing that was wrong was the Service 
Dealer's idea that lie could get away 
with flat fee charges. In fact, in des- 
peration, this Service Dealer d i d 
what others have found it necessary 
to do, spend money on rotary motors 
:yell as the new Tenna Rotor jobs 
that Alliance is delivering (with or- 
ders exceeding supply), paying for 
the motors out of his own pocket 
rather than pay for hours of labor 
required for orienting antennas 

It seems that a Tenna Rotor costs 
the Service Dealer about $20 net. Or 
figured another way, each motor rep- 
resents what it would cost for a two - 
man team working 3 hours to orient 
a rig. So, in order to speed up instal- 
lations, for there is profit in volume 
business, it was worth -while paying 
for the motors himself, making the 
installation more efficient, and keep- 
ing men almost abreast of the heavy 
schedule of piled up work. (Incident- 
ly fellows, I bought and paid for my 
own Tenna Rotor and it's terrific. 
Naturally one must expect optimum 
results from rotary TV antennas, and 
that's what I'm getting. Wonder if I 
can get Alliance to pay me for this 
free advertisement. I never gave a 
client such a "break" before). 

Without doubt Service Dealers are 
getting more and more chances to 
take on TV antenna installations. 
The dealers, especially those who do 
not operate their own service depart- 
ments, try to keep their customers 
happy by holding prices to a mini- 
mum, so they, the non -service minded' 
dealers, won't advocate that a cus- 
tomer buy a rotor. Service Dealers 
and Service Organizations that do 
handle TV work would be wise if they 
did advocate that TV set buyers 
should spend the extra few dollars 
required for a rotor. To begin with, 
it will allow a profit margin on the 
sale of the rotor and in addition it 
will speed up the antenna installation 

[Continued on page 41 ] 
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"The Professional Radioman's Magazine"- 

published monthly. All articles are exclusive 

and timely. Practically every issue is worth 

what an entire 1 year subscriotion costs. 

Use This 

Service 1) k a r e r s 

Form A Group. 

Srr1%cribe to "11S1)"- 

SAVE Up to $ 1.(1 each. 

The more in a group the bigger the savings. 
6 men in a group save $1.00 each; 4 men groups 
save $ .75 per man. Present "RSD" subscribers 
may participate in or form a group with co- 
workers, or even competitors. Still active sub- 
scriptions are automatically extended 1 year. 
Start a Group today! The timely and exclusive 
technical data appearing in future issues of 
"RSD" will make this the best investment you 
ever made. The special Group Rate offer may 
be withdrawn at any time-so hurry. 

Coupon For Convenience 
(The coupon below can be used for from I to 6 subscription orders. Use it today!) 

TEAR OUT - MAIL TODAY 

RADIO SERVICE -DEALER MAGAZINE In U.S.A. Foreign 
342 Madison Ave., New York 17, N. Y. & Canada Rates 

El One I -year subscription $2.00 $3.00 
Please enter I year subscription orders for the names E Two I -year subscriptions, each 1.75 2.75 
given below. Our remittance is enclosed. Three I -year subscriptions, 1.50 2.50 

NOTE: If you do not wish to tear this order blank out, just print or 
type the information on a single sheet of paper, following the style 
given. Each subscriber's occupation must be clearly described. 

E Four I -year subscriptions, 
Five I -year subscriptions, 

E Six I -year subscriptions, 

I .25 
1.10 
I .00 

2.25 
2.00 
1.50 

Name 

Address 

Describe Title or Position and Type of Business .. 

State whether a New Subscriber E or Renewal Order E 

Name. 

Address. 

Describe Title or Position and Type of Business 

State whether a New Subscriber E or Renewal Order 

Name 
Address 

Describe Title or Position and Type of Business _ . 

State whether a New Subscriber E or Renewal Order 

Name 
Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber E or Renewal Order E 

Name 
Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber E or Renewal Order 

Name 

Address 

Describe Title or Position and Type of Business ... 

State whether a New Subscriber E or Renewal Order 
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Build a better mouse trap and the word gets around-but fast. Same with Hytron 
a -c/d -c tubes. Many years of experience. Many millions of tubes. Constant engineering co- 

operation with dozens of prominent radio set manufacturers. All help make Hytron a -c/d -c 

tubes better. Make it natural to think of Hytron when you think of the All-American Five. 

The lowly a -c/d -c tubes must pack a heck of a lot of performance-at a price. Hytron 
tubes do. They offer the special advantage of being built to the strictest requirements of 
leaders in the small set field. GT or miniature-you, too, will find Hytron a -c/d -c tubes your 
best choice. 

_---------_-. ""----- =- 

------------- 

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921. 

MAIN O F F I C E s SALEM, MASSACHUSETTS 
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PROJECTION 

TELEVISION 

by ALLAN LYTELL 

PART 3 

This is the third and final article in the 
series of articles on Projection TV, and 
describes the system employed in the 
RCA projection receiver. 

11E Radio Corporation of Amer- 
ica has pioneered in the develop- 

ment of protection model television 
receiver for home and theatre 
use. This article is concerned only 
with the home type receivers. One 
early model RCA uses a system with 
a plane mirror to change the position 
of the image as seen by the audience, 
but this TRK model is not a true 
projection system for the image is 
viewed as it is on the tube screen 
without being made larger. 

Figure 1 is an illustration of the 
8PCS-41 which uses the Schmidt pro- 
jection principle to provide an image 
15" x "20. An earlier model by the same 
company, the 648PTK uses the same 
optical system and presents the same 
size image. The 8PCS-41 uses a re- 
tractable screen, but the optical func- 
tion of both models is the same. The 
instrument described in this article is 
the 648PTK or the 8PCS-41, the 
newer model, since the description 
and operation are the same in both. 

Basic Optical System 
The Schmidt system is used in both 

of these television receivers, and in 
Fig. 2 the basic optical components 
are illustrated. A 5TP4 Kinescope is 
mounted facing a concave spherical 
mirror whose center portion is blacked 
out. The picture tube is mounted 

Fig. 1-RCA 8PCS-41 projection television receiver. _ 

between the focus and center of curva- 
ture of the mirror which will allow 
barrel several times to prevent ac - 
the mirror to throw an enlarged image 
upon the screen. Again, as is common 
with Schmidt system projectors, a 
correcting lens is mounted around 
the neck of the picture tube for the 
purpose of correcting spherical aber- 
ration. Without the use of the cor- 
recting lens the concave mirror itself 
would produce an image which would 
lack sharpness. A plane mirror is 
used to fold the optical path and al- 
low the use of a smaller cabinet. 
This image is projected upon the 
back of the screen and viewed from 
the front. The RCA system has a 
resolution of 1,500 lines which ex- 
ceeds the demands of the television 
presentation. 

In Fig. 3 the Kinescope holder is 
shown together with the thumb screws 
which are used for adjustment. An 
anode high voltage clip is made a 

part of the Kinescope holder. One 
innovation of the RCA alignment 
procedure is the use of a special opti- 
cal test lamp, but one precautionary 
measure should be made standard 
with this receiver. Since the Kine- 
scope holder is a part of the high volt- 
age anode contact, this holder unit 

should be shorted out to the optical 
cidental discharge of the high volt- 
age capacitors. Normally these capa- 
citors will not be charged in a new 
receiver, but the precaution of dis- 
charging them will prevent unneces- 
sary discomfort. The corrector lens is 
mounted in the optical barrel and 
should be removed by loosening the 
three screws which hold the clamp 
springs as shown in Fig. 4. Be sure 
not to remove the screws which hold 
the correcting lens mounting plate. 
Extreme care should be given to the 
correcting lens to prevent scratches or 
other damage. 

The spherical mirror, the back of 
the screen, and the plane mirror may 
be dusted with a small, very soft 
brush. Any contact between fingers 
and the mirror front surface is to be 
avoided since this will cause corrosion. 
RCA reçommends that the screen and 
mirrors be cleaned with a solution of 
"Dreft" and water. The test lamp 
is placed in the Kinescope holder and 
adjusted to the proper center position. 
An ordinary line cord is used to apply 
110 volts a.c. to the lamp after which 
the corrector lens is replaced. There is 
an indicating arrow on the edge of 
the lens which must be pointed toward 
the rear of the unit. If the image an 
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the screen is not aligned properly the 
lamp may be rotated to produce a 

well -centered picture. The (enter 
opening of the corrector lens may be 
covered with a piece of black paper 
which will facilitate proper adjust- 
ment by preventing light from being 
sent to the screen through this hole. 
The cloth dust cover should be drawn 
in place around the optical barrel. 

Adjustments 
Vor the best possible adjustments 

the service man should be able to view 
the screen from the front while work- 
ing on the rear of the set. This may 
be accomplished through the use of 
an ordinary plane mirror placed in 
front of the set. Optical focus may be 
adjusted by the use of the adjustment 
lock screws illustrated in Fig. 4. The 
best possible overall definition is de- 
sired and the manufacturer says that 
000 line definition should be obtained. 
Optical focus adjustment is turned 
until the vertical and horizontal lines 
of the optical lamp pattern, become 
double. These lines are parallel only 
if the test lamp is properly centered. 

Fig. 3-Kinescope holder. 

Should these lines not be parallel, 
Horizontal or Lateral adjustments 
should be made. See Pig. 5. 

When the vertical lines are not 
parallel, lateral adjustment is indi- 
cated. Loosen the lateral adjustment 
lock screws and turn the lateral ad- 
justment screws until a parallel con- 
dition is obtained for the vertical 
lines. Exactly the same adjustment is 
made for the horizontal lines except 
that the Horizontal adjustment lock 
screws and centering adjustments are 
used. After both vertical and hori- 
zontal lines are in correct adjustment 
the lock screws should be tightened. 
The corrector lens may be adjusted 
by first moving the optical focus ad- 
justment to obtain a halo around the 
dot which appears in the center of the 
test lamp. The optical focus adjust- 
ment lock screws should first be 
loosened to permit manipulation of 
the optical focus. 

The halo about the center of the 
test lamp is made to appear sym- 
metrical by loosening the corrector 
lens lock screws and shifting the lens. 
After this adjustment has been ob- 
tained the lens centering lock screws 
should be tightened to maintain this 
position. A check may be obtained on 
the alignment of the entire optical 
barrel through use of the focus ad- 
justment. This optical focus adjust- 
ment is loosened and then varied 
throughout the focus range. If the 
optical barrel is in the proper posi- 
tion the picture will come into focus 
overall at the same time. When one 
portion of the picture comes into focus 
before the rest, the optical barrel 
horizontal tilt jack nuts are changed. 
Should any adjustment be required 
of these three nuts the Horizontal and 
Lateral optical adjustments should 
again be checked. These adjustments 
should only be necessary, if at all, 
when this receiver his been moved 
or handled roughly. After the proper 
corrections have been made, the test 
lamp may be removed by turning the 
Kinescope mounting wing nuts, all 
the some amount, and only enough 
to remove the lamp. 

Precautions 

The ordinary precautions involved 
in handling any picture tubes apply 
to the installation of the Kinescope. 
One unusual feature of the service 
manual is their notation to handle the 
tube by the neck and avoid covering 
the envelope of the tube with finger- 
marks to prevent a high voltage leak- 
age source. Carbon tetrachloride may 
be used to remove fingermarks. Since 
the tube must be handled by its neck, 
extra precautions must be taken to 
prevent breakage. A special brass 
clip is placed in the Kinescope anode 

CORRECTOR LENS 
MOUNTING CLIPS 

OPTICAL FOCUS 
ADJUSTMENT 

OPTICAL FOCUS 
ADJUSTMENT 
LOCK SCREWS 

OPTICAL BARREL 
VERTICAL TILT 

ADJUSTMENT 
LOCK NUT 

OPTICAL BARREL 
VERTICAL TILT 

JACK NUT 

OPTICAL BARREL 
HORIZONTAL TILT 

JACK NUTS 

VIEWING 
SCREEN 

MS 44'3 

CORRECTOR 
LENS 

KINESCOPE 

SPHERICAL 
MIRROR 

BLACK 
CENTER 

Fig. 2-Reflective optical system. 

connector and the tube is inserted in 
its holder. The CRT is mounted so 
that the socket keyway is pointing 
toward the television chassis and the 
anode clip is not tightened holding 
the tube in place. Replace the correct- 
ing lens, which must be removed to 
install the Kinescope and tighten the 
lens in position. 

Place the deflection yoke with the 
slotted end of the bakelite center 
tube in the up position. Attach the 
Kinescope socket and turn the yoke 
so that the leads come out the rear, 
and place the cables according to Fig. 
6. A test pattern will now be needed 

Fig. 4-Optical barrel adjustments. 

CORRECTOR LENS 
CENTERING ADJUSTMENT 

LOCK SCREWS 

LATERAL 
CENTERING ADJUSTMENT 

LOCK SCREWS 

LATERAL 
CENTERING ADJUSTMENT 

HORIZONTAL OPTICAL 
CENTERING ADJUSTMENT 

HORIZONTAL OPTICAL 
CENTERING ADJUSTMENT 

LOCK SCREWS 
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Fig. 6-Interconnecting cables. 

for any further adjustments and the 
optical portions of the receiver should 
not have to be eorrec:e 1 any further. 
A feature of the use of the Optical 

test lamp makes this procedure unique; 
the alignment of the optical portions 
of the receiver may be made witho;rt 
reference to the electrical controls. 
Thus optical electrical focus, and 
centering, may be made after the 
entire optical system has been set up 
with the test lamp. Electrical adjust- 
ments must then be male with the 
use of the test pattern. A special de- 
sign for public places is the RCA 741 
PCS which is not illustrated. This 
model has a panel which pulls down 
from under the top to protect the 
screen. In the home receiver the 
screen folds down into the set. This 
larger model has the same size picture 

and a special locking panel to protect 
the front adjustments. 

Besides the unique test lamp pro- 
cedure and the optical adjustments, 
there are several other features of 
interest. A high voltage of 27 Kv is 
used for the CRT anode and this volt- 
age is obtained from the energy stored 
in the deflection coils during the hori- 
7ontal scanning. These inductive 
kicks are built up by an autotrans- 
former and a voltage -tripler circuit; 
Three R016 tubes are used for this 
purpose. 

CRT & Screen Details 

Magnet i, deli etion and electro- 
static foe,:siug arc used by the CRT 
which also has a screen with an 
aluminum backing. This backing 
coating is very thin and allows elec- 
trons but not light to penetrate. Since 
the light from the image is not wasted 
in the backward direction the picture 
is made more bright. This increase is 
about the ratio of 1:2, and is of as- 
sistance in obtaining the required 
degree of picture contrast. 

The viewing screen is of special 
construction, made of two sheets of 
Lucite with a partially diffusing layer 
between them. Vertical lines are a 

part of the front surface and the rear 
surface has molded fresnel lenses 
which have the ability to concentrate 
the light into the best vertical view- 
ing position. The fresnel lens is quite 
like those used in lighthouses to form 
a concentrated beam of light. The 
horizontal viewing angle is increased 
by the use of the vertical lines of the 
front face. A diffusing layer is needed 
to prevent the fresnel lens of the rear 
and the vertical lines of the front 

r48PTH TEST PATTERN PHOTOGRAPHS 

Fïgnrr 45-Correa Pistare a1. 

o -that rest lamp Partera 

Fígare 49-01.tieal Barrer Forar 
Adinstrusr,t ,riisadínsted 

Figure Sta-Optirol Barrel Florizenal 
t 'enter,ng Adinstareat 

tlisadinsred 

Figwre 5t-Optiral Banet Liera! 
ent,rrng Adiurm<ae - 

Fig. 5-Adjustment patterns using optical test lamp. 

from interfering with each other. 
There is an illumination increase of 
about 5 due to the lens of the rear. 
the vertical lines of the front, and 
the layer in between. This increase 
means that the viewing angle is 
concentrated, as with the Philco 2500, 
but the picture as viewed from the 
side is unsatisfactory to most viewers 
and is not used in any ease. 

Sonic of these features of the pro- 
jection system and its components 
may seem a bit remote from the 
proper field of the retailer or the 
serviceman but this is not true for 
either one. Many consumers desire 
information about their receivers and 
the person owning an expensive pro- 
jection receiver will be more satisfied 
if the working of the parts is ex- 
plained. More important, perhaps, is 
this; proper knowledge of the function 
of the various parts is needed to 
prevent a useless search for trouble 
in the electrical parts when it is to 
be found in the optical sections. 

In line with this, the most frequent- 
ly asked question in projection is 
this: "Why don't the leads to the 
CRT interfere with the light going 
to the screen ?". This is explained only 
by the principle of optics which shows 
that the light from any given point 
of the CRT image is reflected from 
many parts of the concave mirror and 
passes through all parts of the lens. 
Thus where the leads to the CRT 
obscure only a small part of these 
total light rays of any point there is 
a decrease in light due to the leads 
but this is too small to be noticable. 
Small opaque objects have been placed 
in the concave mirror without seem- 
ing to decrease the brightness of the 
projected image. But to have the best 
results the smallest possible amount 
of light should be interfered with and 
this means proper leads dress and 
clean lenses and mirrors. 

$1.00 to $5.00 PAID 

for "SHOP NOTES" 
Write up any "kinks" or "tricks -of - 

the -trade" in radio servicing that you 
have discovered. We will pay from $I 
to $5 for such previously unpublished 
"SHOP NOTES" found acceptable. 
Send your data to "Shop Notes Editor," 
RADIO SERVICE DEALER, 342 Madison 
Ave., New York 17, N. Y. Unused manu- 
scripts cannot be returned unless accom- 
panied by stamped and addressed re- 
turn envelope. 
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MOST service men are aware, 
of course, that the volt-ohm- 

milliammeter is basically a current 
measuring instrument which has been 
equipped with suitable multipliers 
and shunts and has been calibrated 
to indicate volts, ohms, milliamperes, 
etc. Modern volt-ohm-milliammeters 
or multimeters are highly developed 
and are arranged so that values of 
d -c voltages, d -c milliamperes (some- 
times amperes also) resistance, a -c 
voltages, decibels, and in at least one 
type of instrument a -c amperes may 
be measured. Changes from one func- 
tion to another and from range to 
range are accomplished through the 
medium of a more or less simple 
switching arrangement, or in some 
cases by a combination of switches 
and pin jacks. 
D -C Current Measurement 

The sensitivity of the meter (the 
amount of current required to give 
a full scale deflection) determines 
the accuracy of the multimeter. This 
is especially true in taking readings 
across a high value of resistance. 
This point is illustrated in Figs. 1A 
and 1B. In ZA the meter is one 
which requires one milliampere to 
give a full scale deflection. The vol- 
tage across the 250,000 ohm plate re- 
sistance is to be measured, and since 
the maximum voltage to be encoun- 
tered is 250, a multiplier has been 
connected in series with the instru- 
ment. A simple Ohm's Law calcula- 
tion will show that in order to limit 
the current through the meter to one 
milliampere with an impressed vol- 
tage of 250, the series resistor, or 
multiplier, must have a value of 250,- 
000 ohms. 

Note that in this instance the in- 
ternal resistance of the meter has 
been disregarded, because in the case 
of a one milliampere movement it 
will be negligible compared to the 
250,000 ohm multiplier. However, in 
the case of a much more sensitive 
instrument (which will have a higher 
internal resistance) the meter resist - 

VOLT OHM 

Describing the basic circuits that make up the complete volt- 

ohm-millianuneter, so that the serviceman can evaluate the 
individual merits of such instruments and their limits. 

ance must be subtracted from the 
total series resistance needed to give 
the actual value of the multiplier. 
We now have an instrument which 
will measure a maximum value of 
250 volts and which has a total re- 
sistance of 250,000 ohms; in other 
words, for each scale volt the resist- 
ance is 1,000. The sensitivity of the 
instrument is, therefore, 1,000 ohms 
per volt. 

When we attempt to measure the 
voltage across the 250,000 ohm plate 
resistor, we have two parallel paths, 
each having a resistance of 250,000 
ohms. It is obvious that the currents 
through these paths will be equal, 
and that the total current will be 
twice as great with the meter con- 
nected as it was before. This addi- 
tional drain on the source will result 
in a drop in voltage, and instead of 
measuring the actual value our read- 
ing will be somewhat lower. 

This undesirable condition may be 
minimized by using an instrument 
having a higher resistance, and of 
course this means that the sensitiv- 
ity of the meter must be greater. If 
a 100 -microampere meter is used in 
place of the 1 -milliampere move- 
ment, it will be necessary to connect 
a multiplier having a value of 2.5 
megohms in series with the meter, 
as shown in Fig. 1B. When this volt- 
meter is connected across the 250,000 
ohm plate resistor, there will still be 
a slight voltage drop, but not nearly 
so great as in the first case. 

From the above discussion, w e 
have learned that a meter with a 
high resistance (high ohms -per -volt 
rating) is desirable; in fact, it is 
essential in many operations. A few 
modern multimeters use meters hay - 

Fig. I-Relative loading effects of 
I ma and 100 µa instruments. 

ing a sensitivity as high as 20,000 
ohms per volt (50 -microampere move- 
ment) ; the majority are 5,000 ohms 
p e r volt (200 -microampere move- 
ment) or better. In at least one type 
of instrument (Weston Model 779) 
the sensitivity may be changed from 
1,000 ohms per volt to 20,000 ohms 
per volt as required. 

The d -c voltage measuring circuits 
of most multimeters are extremely 
simple. In the average ease, a simple 

R2 
150K 

R3 
800K 

84 
4.0 
Meg. 

R5 
15.0 
Meg. 

21,18711 

R e 
2.5 V. 50pA 

10V. 

50V. 

259 V. 

1000 V. 

Fig. 2-D.C. voltage measuring cir 
cuit of Weston Model 779. 

e 
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MI LLIAMMETE RS 

by WILLIAM R. WELLMAN 

Fig. 3-Basic current measuring cir- 
cuit used in volt -ohm -mils. 

single -pole multi -contact sw-itch is 
used to connect the required multi- 
plier resistor in series with the 
meter. A typical circuit, used in the 
Weston Model 779, is illustrated in 
Fig. 2. The meter used in this in- 
strument has a full scale deflection 
of 50 microamperes. With the range 
switch in the 2.5 volt position, as 
shown in the drawing, the two re - 

Fig. 4-D.C. current measuring cir- 
cuit of Simpson Model 260. 

sistors, R (21,187 ohms) and RI 
(26,313 ohms) are in series with the 
meter. These, together with the in- 
ternal resistance of the meter make 
up a total of 50,000 ohms. When the 
switch is advanced to the next posi- 
tion (10 volts), R and RI remain in 
the circuit, and the 150,000 ohm re- 
sistor Rs is added, making the total, 
including the meter resistance, 200,- 
000 ohms. On each succeeding range 
additional resistance is added so that 
the total, together with that already 
in the circuit, is correct for the 
range in use. In some types of in- 
struments this procedure is varied 
by using a multiplier of the full val- 
ue needed without adding the multi- 
plier used on -the previous ranges to 
it. 

As anyone who has attempted to 
design and build his own multi - 
meter is aware, the problem of ac- 
curate measurement of current is 
more difficult than that involved in 
voltage measurement. As an example 
of the problems to be encountered, 
suppose we consider Fig. 3. A 1 -milli- 
ampere meter is to be provided with 
ranges of 10, 100 and 1000 milliam- 
peres. We have here three separate 
calculations. In no case must the 
total current through the meter ex- 
ceed 1.0 milliampere. Therefore, when 
the instrument is to be used to read 
10 milliamperes full scale, the addi- 
tional 9 milliamperes must p ass 
through the shunt resistor, which 
means that the shunt must have only 
1/9th the resistance of the instru- 
ment. The 1.0 milliampere meter has 
a resistance of 27 ohms and the 
shunt for the 10 milliampere range 
will then have a resistance of 3 ohms. 
For the 100 milliampere range the 
shunt resistance will be 1/99th that 

Fig. 5-Basic ohmmeter circuit used 
in volt-ohm-milliammeters. 

of the meter and for the 1000 milli- 
ampere range it will be 1/999th of 
the meter resistance. Obviously, the 
shunts for the higher current ranges 
will have very low values and if the 
readings are to be at all accurate 
they must have accurate resistance 
values. Of course, when a more sen- 
sitive meter is used, the meter re- 
sistance will be higher and the prob- 
lem will be somewhat simplified. 
Needless to say, in any case the ex- 
act resistance of the meter must be 
known. 

While the circuit of Fig. 8 is work- 
able, it is not generally used in com- 
mercial instruments for a variety of 
reasons. One of these is the possibil- 
ity that a shunt may open or a switch 
point may fail to make contact due 
to dirt or corrosion, in which case 
the meter is left unshunted and, of 
course, unprotected from overload. A 
much better arrangement is the so- 
called "ring" (Universal Shunt) type 
circuit, shown in Fig. 4. This is a 
simplified version of the current mea- 
suring circuit used in the Simpson 
Model 260. Note that in this type 
of circuit the meter is always pro- 
tected, regardless of whether the 
switch makes good contact or not. 

With the switch in the "10 MA" 
position, R is in series with the meter; 
Ri, RI, R3 and R4 (all in series) are 
connected across the instrument. 
When the switch is advanced to the 
next range (100 MA) R and R1 are 
in series with the meter while R2, R3 
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and R4 comprise the shunt. The to- 
tal shunt value has now been reduced 
so that it is correct for the 100 MA 
range. Thus on each range the serie 
and shunt resistor values are adjusted 
so that the total resistances of the 
two parallel paths formed are correct, 
and each passes the required amount 
of current. 
Resistance Measurement 

A basic ohmmeter circuit is illus- 
trated in Fig. 5. When the test leads 
are shorted, a current will flow 
through the meter and the series re- 
sistors; the value of the current will 
depend upon the battery voltage and 
the resistor values. As the battery 
voltage decreases due to use, R1, is 
adjusted to maintain a full scale 
reading with the test leads shorted. 
If a resistor is now placed between 
the test leads, the current reading 
will be lower; as the value of the 
resistor is increased the current be- 
comes progressively lower, and the 
milliammeter may be calibrated in 
terms of ohms. 

While the circuit just described is 
useful under certain circumstances. 
it will be understood that the maxi- 
mum and minimum values of resist- 
ance that may be read will depend 
upon the sensitivity of the meter and 
the battery voltage. Increasing the 
battery voltage or the sensitivity of 
the meter will raise the upper limit 
of the resistance range; using a me- 
ter of lower sensitivity will enable the 
user to measure very low resistance 
values. For service work, the ohm- 
meter must be capable of measure- 
ment over a very wide range. Many 
coil and transformer windings have 
resistances of 1 ohm or less, and in 
some tests it is necessary to measure 
values running up to hundreds of 
megohms. To accomplish the desired 
result, circuit arrangements are used 
in which meter sensitivity is changed 
as needed, and in addition, the bat- 
tery voltage may also be changed. The 

Fig. 7-A -C voltmeter circuit 

1.5V. 

0 

11.511 1138 

11.511 1138 n 21,850 
1L 

,{ 10K 

1.5 V. 
ZERO ADJ. 

1101L- 

Ú 

21,8501E 

117,700 
.f2 

6V. 

-C- 

-B- 

ZERO ADJ. 

Fig. 6A-Ohmmeter circuit, Simpson Model 22 I , selector switch in this figure 
is set for the iwo thousand ohm range. Fig. 6B-Ohmmeter circuit, Simpson 
Model 221, selector switch in this figure is set for the two hundred thousand 
ohm range. Fig. 60-Ohmmeter circuit, Simpson Model 22 I , selector switch 

in this figure is set for the 20 meqohm range. 

circuit provisions for making these 
changes are illustrated in the Figs. 
GA, GB and GC, which are simplified 
versions of the ohmmeter circuit used 
in the Simpson Model 221. 

Figure 6A shows the set up for the 
2000 ohm range. The meter, a 50 - 
microampere movement, is shunted 
by 11.5 ohms, while R1, R2 and 10,000 
ohm zero adjuster are in series with 
the meter. The battery used for this 
range is 1.5 volts. For the next range, 
200,000 ohms, the meter sensitivity is 
increased by raising the shunt resis- 
tor value to 1149.5 ohms. Resistor R2 
and the zero adjuster are now con- 
nected in series with the meter. When 
the switch is set for the 20 megohm 
range, as in Fig. 6C, and add:tional 
6 -volt battery is cut into the circuit 
and the shunt resistor value is in - 

used in Precision series 85. 

creased to 22,999.5 ohms. Only the 
zero adjuster potentiometer remains. 
in series with the instrument. 
A -C Measurements 

Some type of rectifier must be used 
in order to enable a d -e meter to read 
a -c values. Diodes and small copper 
oxide rectifiers have both been used 
for this purpose, but at the present 
time tube rectifiers are almost non- 
existent. The rectifier, in some cases, 
is mounted inside the meter case. Fig. 
7 shows the circuit (simplified) used 
in the Precision Series 85 for mea- 
surement of a -c voltages. The solid 
arrows represent the flow of current 
through the instrument on one half 
cycle and the dotted arrows -how the 
current flow around tie meter on the 
opposite half cycle. The adjustable 
resistors R1 and R2 are units which 
are calibrated for the individual rec- 
tifier and sealed after calibration. As 
a general rule, for any given type of 
instrument the sensitivity for the a -e 
ranges is lower than that obtainable 
on d -e ranges. In this particular case, 
the a -c sensitivity is 1,000 ohms per 
volt. 

Most of the medium and high priced 
instruments are calibrated to indi- 
cate decibels; the circuits used are - 
quite similar to those employed for 
a -c voltages, except that a condenser 
(usually 0.1 µfd.) is connected irr 
series w itli the jacks or binding posts - 
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SIGNAL GENERATORS Copyright 1949 Cowan Publishing Corp. 

Frequency 

MFgr. Model Range (Mc) 
Output 

R -F Volts Other Features 

Wt. 
Lbs. 

Size 
Inches 

Approved A 200 
.1-25 on 

fundamentals 
to 75 on harm. 

Colored kale 
Percentage of A -F mod. variable to 100% 16 8 x 10 x 12 

Bradshaw 300 
Fixed Freq. 
.456, .465, 
.600, 1.5 

Socket for crystal control 

ECA .1-25 19 8 x 10 x 12 

EICO :315 
.075-50 on 

fundamentals 
to 150 on harm. 

Microcycle vernier tuning with which FM receivers 
may be aligned. Accuracy .02% 22 123 x 12 x 5 

10 1034 x 10% x 53. Ferret 
FM -AM 

701 .17-220 
Fund. to 110 

9 inch scale 
3 color 

Hickok 
(crystal controlled 

in 277X and 288X) 
(db meter in 

288X) 

277 
277X 
288X 

.1-110 AM 

.1-110 FM 

.1-160 FM I 

Fundamentals through entire range. 
Audio output 0-15 kc available. 
Crystal controlled. Wide and narrow band sweeps 

28 

29 

II x 16% x 8 

14 x 163 x 8 191X 
.125-120 on 

fund. to 240 
on harmonics 

.1 
Calibrated output from 3. zvolt-.1 volts 
Db meter available. When used with Model 303 
CRO an FM R.F. up to 170 me may be had. 

Jackson 641 .1-120, AM 
.1-160 FM 

Independent variable audio oscillator 
Output reads directly in microvolts 

32 16% x 9% x 7 

McMurdo 
Silver 

906 .09-170 AM 
.09-210 FM 

1.0 Built in VTVM to measure output voltage 
FM beat osc. variable from 0 to 1000 kc 

8 12% x 7% x 5% 

Precision E -200-C 
.088-30 on 

fundamentals 
to 120 on harm. 

Supplies own A.V.C. voltage 
Panel mounted model E -200-C PM 17 103 x 12 x 6 

li:ulir, 
('o 

Producl.s 

705 A 
.4-30 on 

fundamentals 
to 100 on har m. 

1 volt 
on 
fund. 

2 separate percentages of modulation 
High harmonic content 11 8 x 11% x 5 

710 
Fixed freq. 

.5, 1.5 
.456, .465 

Pocket meter 
Operates 2 3 x 6 x 2% 

720 
Fixed freq: 

88, 108 
9.1, 10.7 

Pocket meter 
Operates A.C. or D.C. 
Chassis isolated from line 

2 3 x 6 x 2% 

R. C A 
FM Sweep Gen. 

53 A 8.3-10.7 FM 
85-110 FM 

.1-1.0 
to 0.1 

Adjustable i -f width 
Phasing control 

15 13% x 9% x 7% 

R. C. A. WR 
67 A 

.1-30 on 
fundamentals 

1.0 Drum dial 
Suitable for R. C. A. rack mount 

15 13% x 9% x 73. 

tiingrson 

340 
.075-30 on 

fundamentals 
to 120 on harm. 

9 inch meter dial 20 19 x 10 x 6 

415 A 
.075-130 AM 
Fund. to 60 
2-115 FM 

1.8 Amount of FM continuously variable 0-1 me 18% 1538 x 11% x 5% 

Supreme 

661 
.065-20.5 on 

fundamentals 
to 82 on harm. 

No isolating condenser required 

666 
.065-20.5 on 

fundamentals 
to 60 on harm. 

Contains separate A -F, R -F, and FM oscillators 
Provides visual alignment of AM i.f. amp. 33 15% x 113 x 8% 

670 
Fixed 10.7 FM 
Fixed 50 FM 
Fixed 100 FM 

Provides narrow and wide FM mod. signals 
3 Fixed carriers 15 9% x 8',.x 7% 

l'el-Instrument 
Co. 

1900 17-40 .5 10-freq , 400 cps , mod. crystal controlled 
oscillator for TV i-fs. Accuracy .05%. 

12% x 9% x 8 

I ipl..if 

3432 
.165-40 on 

fundamentals 
to 120 on harm. 

Percentage of A -F mod, variable to 100% 17 15","2x11. x 6% 

' 1 

.1-120 AM fund. 

2-170 FM 

Contains crystal oscillator 
Output attenuator and metering calib. in R.F. units 
Contains calibrated deviation control 

30 15ttfyxllsg2 x 834 
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TUBE TESTERS Copyright 1010 Cowan Publi,hing Corp. 

NAME MODEL TYPE FEATURES 
WEIGHT 

LBS, 
SIZE 

INCHES 

Hickok 

P-Portable 
C-Counter 
DM-Merchandiser 

533 P 

533 C 

533 DM 

Mutual 

Conductance 

Tests new h -f and TV tubes 
Scale directly in mhos 
Gas test 
Noise test 

; I I- s 18 n 8 á 

534 B Mutual 
Conductance 

Same as above 

Contains multitester 
31 17 x 18 x 8% 

536 Mutual 
Conductance 

Tests new TV tubes 31 17 x 18 x 8% 

538 Mutual 
Conductance 

Same as above 
Contains multitester 

17 x 18 x 8% 

Precision 

P-Portable 
C-Counter 
PM-Panel mount 
MCP-Metal case portable 

10-12 Electronamic 
Battery tester 
Ballast tube tests 

P-23 
PM -33 

C-32 

C-17 x 17% x 

7% sloping 

to 3 inches 

10-15 Electronamic 
Noise test 
Leakage test 
TV & new tube tests 
9 inch meter 

45 

PM -37 

P-13% x 17% x 

6% sloping 
to 4 inches 

10-20 Electronamic 
Same as above without 9 inch meter 
A -C/D -C multimeter 

P-25 
PM -35 

C-34 

P-13% x 17% x 

6% 

10-22 Electronamic Same as 10-15 

9 inch meter 
49 

PM -41 

PM -22% x 19 

10-54 Electronamic 
Tests new h -f and TV tubes 
Noise tests 
Ballast tube tests 
20,000 ohm/volt A -C/D -C multimeter 

P-25 
PM -35 

C-34 
P-13% x 17% x 

6% 

612 Emission 
Battery tests 
Ballast tube tests 
Noise test 

MCP -17 
P-19 

PM -20 
C-23 

P-12 x 13 x 6 

614 Emission 
7 inch meter 
Leakage test 
Noise test 
Meter raised for full -view 

27 16 s 13% x 7 

620 Emission 
Battery test 
Noise test 
Ballast test 
A -C/D -C multimeter ' 

MCP -19 
P-20 

PM -20 
C-23 

654 Emission 
Ballast test 
Leakage test 
20,000 ohm/volt A -C/D -C multimeter 

MCP -19 
P-20 

PM -20 
C-23 

Radio City 
Products 

DL-Double meter 
M-Merchandizer 
P-Portable 

316 Emission Available in DL & M models 
Noise test - 

13 163 x 13% x 5% 

322 Emission Available in P model 
Noise test 

11 5% x 12% x 7 

802 N Emission A -C/D -C multimeter 13 5 x 13 x 9% 

1 
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TUBE TESTERS (continued) Copyright 1949 Cowan Publishing Corp. 

NAME MODEL TYPE FEATURES 
WEIGHT 

LBS. 

SIZE 
INCHES 

Radio City 
Products 

805 B Emission Battery test 
A -C/D -C multimeter 

16 16% x 12% x 5U 

Simpson 

330 

Percentage of 

Mutual 
Inductance 

Test new h -f and TV tubes 16 15% x 935 x 634 

335 

Percentage of 
Plate 

Conductance 

Test new h -f and TV tubes 19 1535 x 935 x 6% 

555 Emission Test new h -f and TV tubes 1335 16% z 1235 x 6 

Star 

TE -1 Emission Test new series tubes 6 9 x 7 x 3h 

MT -12 Emission 

Noise test 
Leakage test 
Test new series tubes 

10 14 x 12 x 6 

Supreme 

PM-Panel mount 
P-Portable 

504-B Emission A -C/D -C multimeter 20 11 x 15 z 6% 

589 A Emission 

Leakage test 
Open circuit test 
Noise test 
Battery test 

10 11% z 8% x 5 

600 Emission A -C/D -C multimeter 20 11 z 15 x 16% 

616 Emission 

7 inch meter 
Ballast tube test 
Battery test 

19 

PM -15 x 11 355 

P-15% x 12h x 

7% 

620 Dynamic Noise test 
Leakage test 

20 11 z 15 x 6% 

Sylvania 
139 Dynamic Noise test 1635 16% z 112% x 534 

140 Dynamic Noise test 18 15 x 14% x 5% 

Test Craft TC -50 Emission 

Test new h -f & TV tubes 
Test thyratrons 
A -C/D -C multimeter 

8 z 1035 z 5 

Triplett 

3413 Emission Open element teat 

3480 Emission 

Open element test 
Ballast test 
A -C/D -C multimeter 

Weston 

686 

Type 
9A 

True 
Mutual 

Conductance 

Laboratory instrument giving com- 

prehensive check of mutual conduc- 

tance at all values of tube potentials. 
105 19 x 26 z 7.3 

798 

Type 
5 

Proportional 
Mutual 

Conductance 

Tests new h -f and TV tubes 

Testa VR, cold cathode rectifiers, and 

Thyratrons 
23 17% x 11% x 634 
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KILOVOLTMETERS 

THE necessity for checking the 
high anode voltage of a tele- 

vision picture tube introduces a new 
testing problem for servicemen. This 
article will attempt to reduce some of 
the present confusion by explaining 
how kilovolts can be measured with 
commercial kilovolters, and how to 
construct simple kilovoltmeters. 
Danger. High Voltage! 

Before discussing the technical 
aspects of high voltage measurement, 
we want to stress most emphatically 
that all high voltages are dangerous 
to the operator. We mean every word 
of this. Every high -voltage power 
supply must be recognized as a po- 
tential killer or crippler of human 
beings and must be respected as such. 
The operator must exercise extraordi- 
nary precaution when making high - 
voltage measurements and must fol- 
low closely every rule listed later in 
this article under Precautions and 
Techniques. 

The fact that the output of a high - 
voltage television power supply is 
limited to a few milliamperes is no 
excuse for carelessness on the part of 
the serviceman. In spite of low cur- 
rent capacity and relatively poor volt- 
age regulation, a television power 
pack is no plaything. A good rule is 
to trust no high -voltage source. 

Kilovoltmeter Construction 
A kilovoltmeter suitable for tele- 

vision testing must have high input 
resistance in order to prevent over- 
loading of the high -voltage, low -cur- 
rent power supply. 

Figure 1 shows the circuit of a 
high -resistance d -c kilovoltmeter which 
may be built by the serviceman. If 
the builder uses a 0-50 d -c micro - 
ammeter at lit, the instrument will 
have a resistance of 20,000 ohms per 
volt. If a 0-100 d -c microammeter is 

by HUFFS P. Tl'ItNElt 

I/e/ails on the conslruc ion of kilt»ol/meters and high %oll- 

age probes suitable for use with tour %ollage d'ON 

Ceresin wax fill 

4r- 1;:`;;. 

3/8" .Thick-walled 3/e° I.D. glass tube 

"2 -watt carbon resistors 
with 1 inch of pigtail soldered together 

Fig. 2-Construction of Ri. 

employed, the resistance will be 10,- 
000 ohms per volt. Both of these re- 
sistances are satisfactory for tele- 
vision testing. Circuit constants for 
both microammeters are given in 
Fig. 1, since we expect that service- 
men might have either one or the 
other size of meter available. 

The kilovoltmeter has two ranges: 
0-5000 and 0-50,000 volts. A particu- 
lar advantage of the 50 -microampere 
meter is the fact that its regular scale 
can be read directly in volts simply 

D.C. MICROAMMETER 

O O O 
+ 

5000 
V. 

+ 
50,000 

V. 

If M is 0-50 D.C. EA., 
RI= 100 Meg., R2 = 900 Meg. 

If M is 0-100 D.C. »A., 
R,= 50 Meg., R2= 450 Meg. 

Fig. I-D-C kilovoltmeter. 

by adding mentally the proper num- 
ber of zeros. 

Multiplier resistor R1 is made by 
series -connecting the proper number 
of long -length 2 -watt carbon resistors 
to obtain one of the R1 values given 
in Fig. 1, enclosing them in a thick- 
walled glass tube, and filling the tube 
with ceresin wax. By using a number 
of long resistors connected in series, 
a long leakage path is provided for 
the high voltage. This protects the 
microammeter and reduces the danger 
of flashover. The 2 -watt resistor has 
a higher power rating than is required 
in the kilovoltmeter multiplier but 
it provides the desirable 1-34 inch 
length for each component resistor. 

In order to obtain an R1 resistance 
value of 100 megohms for the 50 -mi- 
croampere meter, four 22-megohm 
resistors and one 12-megohm resistor 
must be connected in series, with 1 

inch of pigtail between each two ad- 
jacent resistors. This series string 
then must be slipped into a 13 -inch 
length of 34" i.d. glass tube which 
afterward is poured full of ceresin 
wax. For an R1 resistance value of 50 
megohms for the 100 -microampere 
meter, five 10-megohm resistors must 
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be connected in series, with 1 inch 
of pigtail between each two adjacent 
resistors. The 50-megohm string also 
will require a 13 -inch length of en- 
closing glass tubing. 

All resistors must be selected care- 
fulyy for exact resistance values. An 
accurate high -resistance bridge or good 
ohmmeter will be satisfactory for mak- 
ing the selection. The pigtails of ad- 
jacent resistors in the R1 multiplier 
assembly must be twisted together 
tightly and soldered. Do not use any 
form of corrosive flux for soldering. 
The melted wax should be poured 
carefully into the glass tube so as to 
surround the resistors completely. 
Figure 2 shows construction of re- 
sistor Rt. 

Resistor R2 in each case (See Fig. 
1) is a special factory -made, high - 
voltage, ultra -high -resistance compo- 
nent. When the 50 -microampere meter 
is used, R2 must be 900 megohms. For 
the 100 -microampere meter, R2 must 
be 450 megohms. The resistor recom- 
mended for R2 in each case is I. R. - 
C. Type MVO. This component is 
rated at 50,000 volts. It is 10% inches 
long and 1 -Vg inch in diameter, and 
is supplied with lug -type terminals. 
The Type MVO is not a stock re- 
sistor which ordinarily can be bought 
over the counter, but must be ordered 
from the manufacturer, International 
Resistance Co. 

Mechanical construction of the kilo - 
voltmeter is very important. There 
are several particular points to pay 
attention to. For example; for rea- 
sons of safety, a range switch is not 
recommended. Instead, one negative 
and two positive input jacks are used. 
The three input jacks must be mounted 
on a subpanel set back of the main 

r panel of the kilovoltmeter (See Fig. 
3). A clearance hole drilled through 
the main panel just above each jack 
permits the insertion of a long-stem- 
med plug into the recessed jack with- 
out danger of coming in finger con- 
tact with the latter. Either banana- 
or pin -type jacks may be employed. 
The jack sub -panel must be made of 
polystyrene or high-grade bakelite. 
The center -to -center spacing between 
jacks and also from the end jacks to 
the subpanel mounting screws must 
be not less than 2 inches. The subpanel 
must be clean of grease, moisture, 
and fingerprints. After mounting the 
subpanel, clean it thoroughly with car- 
bon tetrachloride applied with a cot- 
ton swab and coat it with a thin layer 
of ceresin wax especially between the 
jacks. 

The main panel of the instrument 

Test -_ 
lead 

,Long-stemmed plug 
- for test lead 

Main panel 
of instrument 

Clearance hole 
for plug 

miumimmummyl mis. 0 4raiwrl u j 
.0.31111 111111.4 

Terminal 
jack Subpanel 

fior terminal jacks 

Mounting 
screw 

Fig. 3-Construction of input term- 
inal arrangement for high voltage 

testing. 

must be non-metallic. Use bakelite or 
other plastic, or a good -grade well - 
dried wood which has been heavily 
coated with shellac. Use only a bake - 
lite -encased microammeter-and avoid 
meters with "hot" metallic zero -ad- 
juster screws. It is advisable also to 
use plastic or wood for the instrument 
cabinet. 

Do not employ close, compact con- 
struction in this instrument. On the 
other hand, keep all leads well sepa- 
rated and use rigid wire. Allow ample 
"breathing space" inside the cabinet. 
Because of the length of the multiplier 
resistors and the requirement for 
separation between components and 
wiring, it will be necessary to use a 

larger -sized cabinet than is common 
for non -electronic multimeters. As- 
suming a "3 -inch" microammeter to 
be used, the minimum cabinet dimen- 
sions recommended are 14" long, 10" 
wide, and 2%" deep. Sloping front 
panel construction may be employed, 
if desired. 

Resistors R1 and R2 must be 
mounted by means of brackets 
made preferably of some non -con- 
ducting material. They must not 
be mounted closer than 1 inch to 
the meter or to the input jacks. 

The flexible wire of the test leads 
must have high-tension insulation. 
No test prods should be used on 
the business end of the test leads, 
since it is not safe for the operator 
to hold prods or probes in his hands 
when checking voltages higher than 
about 1000 (See Precautions and 
Techniques). Instead, insulated clips 
should be installed on the ends of the 
leads to be fastened to test points in 
the circuit before switching -on the 
television receiver. 
Multipliers and Probes 

A few servicemen have asked us how 
to build multipliers to convert their 
present factory -built electronic d -c 

voltmeters into kilovoltmeters. The 

simplest way to extend the range of 
such instruments is to employ an 
external multiplier in conjunction 
with the 1000 -volt d -c range of the 
instrument. 

For television testing, the most 
useful extended range will be 0-50,000 
volts. This calls for an external mul- 
tiplier with a resistance value equal 
to 49 times the input resistance of 
the instrument. The multiplier must 
be rated to withstand a voltage drop 
of 49 kv across itself. The two most 
common total input resistances of 
electronic d -c voltmeters are 11 meg- 
ohms and 16 megohms. This means 
that a 539-megohm multiplier will 
be required for an 11-megohm instru- 
ment (such as RCA VoltOhmyst) 
and a 784-megohm multiplier will be 
required with a 16-megohm instru- 
ment (such as Sylvania Polymeter). 
If your instrument has some other 
value of input resistance, simply mul- 
tiply that value by 49 to obtain the 
required external multiplier resist- 
ance. 

The job of constructing an external 
multiplier for the d -c vacuum -tube 
voltmeter is not so simple. For one 
thing; if the resistors needed to 
total the multiplier value are used, 
the multiplier will be rather large - 
sized. For example, 20-megohm car- 
bon resistors (highest integral stock 
value) connected end -to -end to ob- 
tain either of the above ultra -high - 
resistance values might make the 
multiplier as long as 5 feet ! Further- 
more, the maximum voltage drop al- 
lowed across individual resistors by 
the resistor manufacturer will be ex- 
ceeded. This would eliminate all or- 
dinary small carbon resistors (rated 
at a maximum voltage drop of 500 

v.) and even the much more expen- 
sive small -sized ultra -high -range met- 
allized resistors (rated at 1000 volts 
drop) unless cost and size are incon- 
sequential and the builder is pre- 
pared to use at least 100 series -con- 
nected 2 -watt carbon resistors. A 
100 -resistor multiplier can be made 
with 10 cards (such as shown in Fig. 
4-A) stacked one above the other. 
Each card would hold 10 resistors 
mounted side by side and ss chosen 
that the total resistance of the 100 
resistors will equal 49 times the in- 
put resistance of the electronic volt- 
meter. Each resistor can be tied sep- 
arately to the card by means of one 
or more pieces of fabric cord passed 
through small holes drilled through 
the card on each side of each re- 
sistor, as shown in Fig. 4-A. Ten 
cards then may be stacked by means 
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of four long screws or threaded rods 
passed through the corners of each 
card, as shown in Fig. 4-B. 

Allowing r4 inch separation be- 
tween cards, a box measuring inside 
15" long, 4" wide, and 8" high would 
be needed to enclose the completed 
multiplier resistor assembly. The box 
would have to be made of insulating 
material, such as bakelite or dried 
and impregnated wood, and should 
be poured full of ceresin wax after 
the multiplier is placed into position. 

An I. R. C. Type MVO resistor 
makes a more compact external mul- 
tiplier if size is a consideration. This 
special resistor can be ordered to the 
exact required resistance and is rated 
to handle a voltage drop of 50 k v. 
It can be mounted conveniently in 
a slender box or case, ceresin wax - 
filled, with inside dimensions of 11" 
long, 1%" high, and 11/2" wide. 

The same safety precautions ap- 
plicable to other types of kilovolt - 
meters apply fully also to the elec- 
tronic d. c. voltmeter used with an 
external kilovolt multiplier. (Many 
multipliers and probes are now avail- 
able commercially. See Test Equip- 
ment Chart in the Feb. issue of Radio 
Service Dealer. Ed.) 

Voltage Divider for A.C. 

High a -c voltages encountered in 
television receivers are also of high 
frequency (30 kilocycles being a com- 
mon frequency). The high input - 
impedance type of a -c vacuum -tube 
voltmeter (rectifier -amplifier variety) 
is especially satisfactory for check- 
ing high -frequency voltages, but the 
maximum voltage which may be 
checked continuously without dam- 
age to the diode rectifier is about 100 
volts r. m. s. 

In order to use the electronic a -c 
voltmeter for high -voltage TV meas- 
urements, an external voltage divi- 
der of the capacitive type is recom- 
mended. Such a divider must be ca- 
pable of reducing 50,000 volts r. m. s. 

to 100 volts (a ratio of 1 to 500) 
for presentation to the meter, and 
must have a low value of total cap- 
acitance. 

Figure 5 shows a capacitive vol- 
tage divider answering these specifi- 
cations. The 1 -to -500 reactance ratio 
is provided by 4µµf and 2000 µµf in 
series. If a 50,000 -volt potential is 
impressed across the series combi- 
nation, 100 volts will appear across 
the 2000 µµf unit. Maximum voltage 
will appear across the 4-µµf cap- 
acitor. This component accordingly 
must have the highest voltage rating. 

Ten 2 -watt 
carbon resistors --- 

separated 
by 1 inch each 1g 

-A- 
DETAIL OF RESISTOR CARD 

Mounting (stacking) 
corner screw 

_Al liMeAge _At»,»3I. tr>v»r, 

-B- 
DETAIL OF STACKED CARDS 

Stacked 
resistor 
cards 

Thin 
bakelite "card" 

15" X 4" 

---Hole for cord 

Tie cord 

D.C. ELECTRONIC 
VOLTMETER 

(Set to 0-1000 V. range, 
but read os 0-50,000 V.) 

EXTERNAL 

Insulated MULTIPLIER 

clips 

Common 
'-To T.V. B- (-) Input 

(Chassis) -G- 
CONNECTION OF EXTERNAL MULTI- 

PLIER TO D.C. V.T. VOLTMETER 

IIIIIIIIIV1IIIIIIIIIIIIIIIII 

Fig. 4-Details of external multiplier construction. 

The 4-µµf high -voltage section in 
Fig. 5 is obtained by series -connect- 
ing three 12-µµf Eimac (or equiva- 
lent) vacuum capacitors. This 4-µµf 
combination has a voltage rating of 
approximately 68 kilovolts r. m. s. 

The total capacitance of this ex- 
ternal voltage divider is approximate- 
ly 3.99 µµf, a low value which has 
minimum detuning and loading ef- 
fect upon the high -frequency TV 
power supply, provided short leads 

,Eimac Type VC -12-32 / Vacuum capacitors 

TO HIGH 
A.C. VOLTAGE pNfd } pfd 
(50,000 V.) 

12 
pfd 

0.002 p-fd ->- 
moo V. Mica 

TO HIGH -IMPEDANCE 
A.C. VACUUM -TUBE VOLTMETER 

SET TO 0-100 V. RANGE 
(Scale Read O -50,000V.) 

Fig. 5-Capacitive 
der for high voltage a -c measure- 
ments with low voltage a -c VTVM. 

are employed between the power sup- 
ply, voltage divider, and VTVM, and 
provided the divider components are 
mounted far enough apart to min- 
imize stray shunt capacitance. 

Ordinary meter rectifiers, such as 
the oxide type, are not satisfactory 
for this type of a -e measurement be- 
cause of their poor high -frequency 
response. Crystal rectifiers, while pos- 
sessing excellent frequency charac- 
teristics at the frequencies employed 

voltage divi - 

in TV power supplies, are unable to 
withstand the high peak inverse vol- 
tages encountered. The vacuum tube 
instrument accordingly is indispens- 
able for such measurement. 

Precautions and Techniques 

So much has been printed in re- 
cent years regarding safety precau- 
tions in handling high voltage equip- 
ment that every operator would be 
expected by now to be on the alert 
at all times and to be well versed in 
rules of procedure. But there still re- 
mains such an appalling lack of re- 
gard for safety that we are compelled 
to recapitulate here the precautions 
and techniques applicable to high vol- 
tage testing. 

Following are a dozen of the most 
important points: 
(1) Do not use test prods with a 
high -voltage meter. Instead, connect 
the meter leads to the high -voltage 
points by means of insulated clips 
while the power supply is cold. Then 
switch -on the power supply and take 
a reading. Switch -off the power sup- 
ply before disconnecting the leads. 
(2) Do not permit any portion of 
the body to come into contact with 
the power supply, voltmeter, or test 
leads. 
(3) Keep the test leads well sepa- 
rated even when they are well -insu- 
lated. Do not allow the test leads to 
rest on metallic objects. 
(4) After switching -off a high -vol- 
tage power supply, short-circuit the 
filter capacitors with -a screwdriver 
or similar tool with an extra long 
thickly -insulated handle, in order to 

[Continued on page 45] 

26 RADIO SERVICE DEALER MARCH, 1949 



MARKERS 
for 

VISUAL ALIGNMENT 
by WALTER H. BUCHSI3AI?M 

WHEN aligning an amplifier 
whose response curve has a 

particular shape or where the band- 
width is important, the response 
curve must either be plotted graph- 
ically or must be made visible on an 
oscilloscope. By using a special sweep 
frequency signal generator in con- 
junction with the 'scope it is pos- 
sible to actually see the frequency 
response curve on the 'scope. This 
generator generates a mean frequen- 
cy which is varied both above and 
below this value at a constant rate. 
Most such instruments vary the fre- 
quency at a 60 cycle, sinusoidal rate. 
We say that they furnish a signal, 
frequency modulated with a 60 cycle 
sine wave. 

The signals pass through the ampli- 
fier and are amplified according to 
the frequency response of the unit 
under test. If just a single frequency 
would pass through, a DC voltage 
would result at the detector, and this 
DC voltage would be a measure of 
the gain of the signal in the ampli- 
fier. When a sweep frequency gener- 
ator is used, a number of d -c vol- 
tages like that, varying according to 
the gain at each particular frequen- 
cy appear at the second detector. 

Since the frequency of the gener- 
ator output changes according to a 
60 cycle motion, the d -c voltage at 
the detector will also change in 60 

cycle variation, and produce an ex- 

act replica of the actual frequency 
response curve of the amplifier. The 
signal on the 'scope then has a 60 

cycle frequency, and the horizontal 
sweep must be of the same form as 

the sweeping action of the sweep fre- 

A, timely article on the types and requirements of marker 
generators as applied to TV ser' icing and alignment. 

quency generator. Most generators 
use a 60 cycle sine wave for sweep- 
ing, and since the 'scope uses a saw - 
tooth sweep, this latter has to be 
turned off and the sine wave horizon- 
tal sweep voltage from the generator 

-A- 

25.6 MC. 

-B- 

25.6 MC. 

-C- 

22 MC. 

Fig. I-Video response curves with 
and without markers. 

connected to the horizontal input 
terminals of the 'scope. 
Need Por Marker "Pips" 

While the method outlined above 
gives a good idea as to the shape of 
the frequency response curve, it is 

it will blank out all or a portion of 
the response curve or it may change 
not satisfactory without some means 
of a frequency reference. The curve 
in Fig. 1 shows a video i -f response 
curve, without any marking indica- 
tions. How would you know that the 
bandwidth is 4 me between half pow- 
er points? How would you know 
where the sound and where the pic- 
ture i -f carriers are? The only way 
to tell is to introduce an additional 
signal or a wavetrap (dip) which 
makes a mark on the response curve 
and permits reading off its frequency 
on a suitable scale. 

An ordinary signal generator can 
be used to provide marker signals if 
it covers the range of the frequencies 
under alignment. The signal from 
the regular signal generator is ampli- 
fied just as the various frequencies 
from the sweep generator and would 
normally result in a d -c voltage at 
the second detector. This d -c voltage 
would appear as a raising of the d -e 
level of the trace on the 'scope at a 
point corresponding to the frequency 
of the marker signal. Since the trace 
of the 'scope forms the frequency re- 
sponse curve, the small d -c voltage 
due to the marker signal appears as 
a "pip" or small wiggle on the re- 
sponse curve. 

If the marker signal is too strong 
the appearance of part of the re - 
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Fig. 2-Hickok Model 610 TV sweep frequency signal generator. 

sponse curve. Since the output of 
most signal generators is adjustable, 
simply reduce the marker generator 
output. 

It is not enough to just see a 

marker signal at one point of the re- 
sponse curve and know that this cor- 
responds to a certain frequency, be- 
cause in order to check bandwidth. 
peak separation or trap alignment, 
the difference between at least two 
points on the frequency response 
curve must be known. Some marker 
systems feature fixed crystal con- 
trolled markers appearing every few 
megacycles. In this system it is nec- 
essary to interpolate between markers 
to find the exact spot you want. 

Many sweep frequency signal gen- 
erators incorporate a marker gener- 
ator, like the Hickok Model 610 
shown in Fig. 2. Here the marker 
can be varied from 20 to 30 me 
which is just sufficient to cover the 
most frequently used television i -f 
band. Only two controls deal with 
the marker, the frequency adjustment 
and the control marked "Marker In- 
jection" which controls the amplitude 
of the marker signal When a sweep 
generator is used that does not have 
an internal marker generator or 
where the marker signal does not 
cover the required range, it becomes 
necessary to use external marker sig- 
nals. 

SEVERAL MARKERS CONNECTED 
IN SERIES TO PRODUCE 
MULTIPLE MARKERS 

AMPLIFIER 

Fig. 5-Connecting marker, signal generator, and 'scope. 

Method for Obtaining Marker "Pips" 
Any signal generator covering the 

desired frequency range can be util- 
ized to provide a marker signal. De- 
pending on the amount of amplifica- 
tion of the amplifier under alignment 
and the output level of the sweep 
generator, the marker signal can 
either be connected directly in par- 
allel with the output of the sweep 
generator, or else some other method 
can be used. 

Often, when the output probe of 
the marker generator is connected in 
the same places as the output probe 
from the sweep generator, it may be 
impossible to reduce the marker out- 
put enotigh so that the curve is not 
distorted or blanked out by the 
marker signal. In that event the 
strength of the marker signal can 
often be reduced by using a resist- 
ance pad or a low capacity series 
condenser, if the frequency is low 
enough. It is found frequently that 
it is sufficient to just connect the 
"high" side of the marker output 
probe to the amplifier chassis, leav- 
ing the grounded side unconnected. 

Some sweep generators, like the 
Hickok model 610, contain provisions 
for connecting up additional marker 
signals, when, for instance, the RF 
amplifier of a television receiver is 

Fig. 3-Vision Telesweep TSW 50. 

aligned. In that case the internal 
marker has to be turned off and the 
external marker source is connected 
to the marker terminal; or if a crys- 
tal is used, through the crystal ter- 
minals. 

The Vision Telesweep TSW 50, 
shown in Fig. 3 has a special termi- 
nal where any marker signal is con- 
nected. This terminal leads through 
a coupling condenser to the potenti- 
ometer controlling the output of the 
sweep generator. No additional con- 
nection from the marker generator 
is then necessary and the sweep sig- 
nal already contains the marker sig- 

[Continued on page 44] 

28 RADIO SERVICE DEALER MARCH, 1949 



G -E VARIABLE RELUCTANCE CARTRIDGE 

weed de ze;B2ateaZEe et9e4a a2 

Çocwe«eéo#t4é arad Loy Péaqúí 
NOW -in one small unit-all the sales and perform- 
ance advantages of the G -E Variable Reluctance 
Cartridge plus this additional consumer economy 
feature-the Replaceable Stylus. 

Negligible needle scratch and needle talk, mini- 
mum record wear, wide frequency response, free- 
dom from resonance peaks, realistic reproduction 
-these are maintained at all times, simply, easily, 
economically with the Replaceable Stylus. 

No more changing of the entire cartridge means 
more frequent replacement of stylus by the consum- 
er because he can do it himself so easily. 

ëp ,: 

Four simple steps-and presto! The worn stylus is I 

replaced and maximum high quality performance is 1 Simply remove cartridge from 2 Use paper clip or wire to force 

restored for the critical listener. tone arm. stylus out of the cartridge. 

Note, too, these additional features: 

New notched design ... one-third smaller ... im- 
proved shape . . . more generally adaptable to 
various tone arms. 

More clearance for record changers. 

Higher lateral compliance for more faithful tracking. 

More economical for the customer-more sales for 
the dealer. 

Cartridges available for LP records with 1 mil 
stylus; for conventional records with 3 mil stylus. 

For complete information on the new Variable 
Reluctance Cartridge write: General Electric Com- 

pany, Electronics Park, Syracuse, New York. 

(JCG ClLlyd ?/f fGL CG2zzCe -/-i__ 

GENERAL 

Insert new stylus ,'.ito cartridge 4 Press firmly into position with 

ny with fingers. thumb nail. 

ELECTRIC 
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CIRCUIT COURT 
Majestic Model 8FM775 

One tube which is finding increas- 
ing favor among designers of com- 
bination AM -FM receivers is the 
6S8GT, and deservedly so, for it was 
developed for just the purpose for 
which it is being employed. 

One version of the use to which 
this special tube is put is illustrated 
by the circuit of the Majestic Model 
8FM775. This seven tube instrument 
is of the series -filament type, and but 
for the phono motor could operate 
on d.c. as well a.c. 

A portion of the schematic, illus- 
trating the limiter, detector and first 
audio stages, is shown. The tube un- 
der discussion will be seen to con- 
sist of a duo -diode -triode and an 
extra diode, in one envelope. Note 
that the extra diode has its own 
cathode brought out to a socket ter- 
minal. 

The i -f stages not shown are of 
the usual dual variety, ending up 
with series primaries in the last 
stage. The secondaries have no con- 
nection, going to their separate cir- 
cuits. The AM secondary feeds the 
455 kc. signal to one of the diode 
plates in the common portion of the 
tube. A.V.C. and audio voltages ap- 
pear at the other end of the coil. 
The function switch passes the au- 
dio on to the triode section of the 
6S8 where it is amplified. 

In the FM position, the discrim- 
inator transformer has one end of 
its secondary connected to the re- 
maining diode plate of the common 
section and the other end to the 
plate of the extra diode. The cathode 
of the latter section of the tube 
develops AM across its load, sub- 
sequently de-emphasing it in an RC 
filter and supplying output to the 
volume control and triode section, 
via the function switch. Note that 
the triode grid comes out the top of 
the tube. 

The triode section is signal -biased, 
via the 4.7 meg. resistor, and has 
plate voltage limited by the large 
470 Ii ohm plate resistor. 

Woolaroc Model 3-71A 

This seven tube chassis covers the 
standard broadcast and FM bands, 
has series -connected heaters and em - 

10.7 
Mc. 

455 
Kc. 

B+ 

c 
AVG 

6SH7 
F -M 
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15 MMFD. 
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120K 
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4 

B+ 

MMFD. 

47K 

1000 
MMFD.` 

.002 
.005 R 

500 K 
4.7 

MEG. 

Application of the 6S8GT tube 

ploys a dry -disc type of rectifier. A 
6SB7 convertor is followed by two 
stages if i.f. on both 455 kc and 10.7 
me using type 12SQ7 tubes. FM de- 
tection takes place in a 7A6 dual - 
diode. Details of this stage a r e 
shown in the partial schematic. AM 
detection and audio amplification 
take place in a 12SQ7 and two 35L6 
tubes. 

The last i -f stage is shunt -fed and 
the plate load at 10.7 me is provided 

FM detector stage in the 

in the Majestic Model 8FM775. 

quality, from a ratio detector hinges 
on the condition of balance between 
the two halves of the transformer 
secondary. Some designers depend on 
accurate winding of the coil. Others 
supply a core which can be adjusted 
after installation to balance the vol- 
tage at the ends of the coil. 

This design makes use of two 
cores, in addition to the trimmer 
capacitor. With these adjustments it 
is possible to adjust the resonant 

Woolaroc Model 3-71A receiver. 

by a slug -tuned primary in the coup- 
ling transformer between it and the 
ratio detector. The usual connection 
from the high impedance end of the 
primary to the center of the second- 
ary is made. The secondary is reson- 
ated by a trimmer capacitor. This 
much of the circuit is conventional. 

The problem of getting adequate 
noise reduction, and incidently sym- 
metrical tuning and optimum tone 

frequency, the balance and the band- 
width. This can be best explained by 
briefly going over the adjustment 
procedure. 

With a signal of 10.7 me applied 
to the i -f stage shown, and a VTVM 
connected between point A a n d 
ground, the primary slug is adjusted 
for maximum indication. With two 
equal resistors in series across the 

[Continued on page 42] 
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L-WAT 
AS 

NEE~ 
M A 

iladiariSitopfiefte)(ei ietsp1 
and NENN 

s/BUILT TO DO THE JOB 
OUTPERFORMS ALL OTHERS 

EASIER TO INSTALL 
MADE TO STAND UP! 

IT'S RIGHT WHEN IT'S RADIART! 

THE RADIART CORPORATION 
CLEVELAND 2, OHIO 

MANUFACTURERS OF THE FAMOUS RED SEAL VIBRATORS 
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No "assembly puzzles" with Radiart's 
"SIMPLI-FLEX" design. No degree in engi- 
neering or truck -load of tools needed - 
absolutely no loose hardware. One minute 
assembly, one man installation! 

High strength, well engineered design of 
more than ample safety factor, with simple, 
sturdy all aluminum castings, elements, and 
heat -treated support masts for PERMANENT 
installations. 

"WEATHER - SHIELD' polystyrene terminal 
block encloses lead-in connections and pro- 
tects from all weather conditions I Keeps 

electrical performance at maximum. 
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NEW PRODUCTS 
TV INDOOR ANTENNA 

Radion, the portable, indoor T -V antenna 
manufactured by Radion Corp., 1137 Milwaukee 
Ave., Chicago, Ill., has passed the 100,000 sales 
mark. Now original equipment for most T -V 
manufacturers Radion antennas are also sold 
by dealers from coast to coast, and production 
facilities are now being extended to handle 
the increased demand. 

--7:: 

i, - 3 ̀ I ..\-: 

The Radion antenna is versatile both in in- 
stallation and in use. It can be placed on the 
T -V set, on the floor, or on a window sill, and 
it can be turned in any direction. The arms 
can be extended to 92 inches for channeling. 
It comes in black bakelite or mahogany base, 
with polished nickel arms and will be avail- 
able in á variety of base colors at an early 
date. An extensive advertising program is in 
preparation for trade papers and newspapers 
in telecasting centers. 

DOWNLEAD ACCESSORY 
A new accessory designed to prevent ex- 

cessive wear and strain on exposed down - 
leads is the Stand -Off #376, manufactured 
by the L5 S. Brach Mfg. Corp., 200 Central 

Avenue, Newark, N. J., pioneers in the de- 
velopment of radio and TV antennas and 
accessories. The Stand -Off may be mounted 
with screws to a side wall, with self -tapping 
screws directly to the antenna mast, or taped 
securely onto the mast. Improved reception 
resulting from a three-inch minimum spacing 
of the downlead from the mast is assured, 
and the downlead is adequately protected at 
the same time. 

The Stand -Off may be used with either twin 
lead-in or coaxial cable, and is available in 
two sizes: #376, with a 3 -inch arm: and 
#377, with a 6 -inch arm. 

TV ANTENNA MATCHING DEVICE 
Elimination of the electrical mismatch exist- 

ing between antenna and receiver in nearly all 
television receiver installations is made possi- 
ble by a new device, tradenamed Telematch, 
according to the manufacturer, Standard 
Transformer Corporation, Chicago. 

Correcting this mismatch enables the full 
broadcast signal picked up by the antenna 
to be delivered, with minimum loss, to the 
receiver for greatly improved reception. 

The Telematch is quickly installed by at- 
taching two cable lugs to the receiver antenna 
input terminals. No tubes or electricity are 
used. Unit may be mounted behind receiver 
or used on top of cabinet. Finished in rich 
brown and hammertone gold with plastic con- 
trol knob. 

TWO HUNDRED OHM LINE 
'l'hr 1.a-Pointe-l'lascomold Corp.. Unionville, 

Conn., manufacturers of the VEE-D-X line of 
TV accessories announce a new transmission 

line, X 200 A. Shown below in comparison 
with ordinary 300 ohm line, (the 200 ohm line 
is on bottom) the X 200 A Transmission line 
has a physical dimension of .650" x .300". It 
contains 2 strands of wire of which each stand 
is composed of 7 strands of #21 wire. Its 
nominal impedance is 200 ohms. The attenua- 
tion in db per 100 feet at 30 megacycles is 0.6 
and at 100 megacycles is 1.1. The X 200 A 
Transmission line has low losses and is not 
affected by moisture. 

NEW TV ANTENNA 
Radiart Corporation, Cleveland, Ohio, manu- 

facturers cf vibrators, vibrator power sup- 
plies and auto radio aerials, announces a new 
line of "Simpli-Flex" antennas. These anten- 
nas may be built up from simple dipole to 
multiple -stacked, all channel arrays as re- 
quired, and may be obtained in complete pack- 
ages of simple or complex arrays. Conversion 
kits are available to add to original bas. in- 

stallations where changing conditions make it 
desirable to increase utility and effectiveness. 

Streamlined aluminum elements plus rug- 
ged support brackets and large diameter high - 
strength masts, assure ample safety factor and 
permanent installations. Top electrical per- 
formance is maintained by a "Weather -Shield" 
terminal block made of polystyrene, which en- 
closes lead-in connections. For further infor- 
mation, see your jobber or write the Radiart 
Corporation, 3571 W. 62, Cleveland 2, Ohio. 

NEW PICKUP 
The mere flip of this switch shifts Sonotone 

Corporation's new "Titone" pickup from one 
needle point playing the standard 78 rpm. 
record to another point whch will play either 

of the new 33 1/3 rpm. or 45 rpm. discs. This 
all -in -one pickuup for all types of records is 
the latest development of the original ceramic 
device previously announced by Sonotone, 
manufacturer of hearing aids. 

ELECTRIC HAMMER 
A highly efficient adaptor tool for drilling 

into cement, stone, brick, tile, etc., has been 
placed on the market by the Roto -Power Corp., 
283 Greene Ave., B'klyn. 5. N. Y. Called 
"Pow'r Ham'r," it converts an electric drill 
into a powerful hammer. 

Built small for ease of operation, its size is 
6-716" x Self contained lubrication is 
provided, and it comes complete with two 
holders to fit 10 sizes of Rawlplug drill bits, 
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i 'eetücazci VACUUM TUBE 

VOLTMETER KIT 
Everything you want in a VTVM. Shat- 
terproof solid plastic meter face, auto- 
matic meter protection in burn -out proof 
circuit, push pull electronic voltmeter 
circuit assuring maximum stability. 
Linear DC and AC scales. AC and DC 
full scale ranges of 3V -10V -30V -100V- - - 
300V-1C'OOV. A total of 24 ranges. Isolated DC test prod 
for signal tracing and measurements of voltage while in- 
strument is in operation. An ohmmeter section accurately 
measuring resistance of 1/10 3hm to one billion ohms 
with internal battery. Extremely high input resistance 11 
megohms on all ranges DC and 6.5 megohms on AC. All 
these features and many more are the reasons hundreds of 
radio and television schools are using Heathkit VTVM's 
and recommending them to all students. Like all Heathkits, 
the VTVM kit is complete, 110V. 60;cycle power trans- 
former, 200 microamp meter, tubes, grey crackle cabinet, 
panel, test leads, 1% ceramic precision divider resistors 
and all other parts. Complete instruction manual. Better 
start your laboratory no 
Shipping weight 8 lbs. 

w. $24.50 
2 'Wuit4 t SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 
The ideal instrument for checking audio amplifiers, 
television response, distortion. etc. Supplies excellent 
sine wave 20 cycles to 20 000 cycles and in addition 
supplies square wave over same range. Extremely low 
distortion, less than 1%, large calibrated dial, beau- 
tau2 color panel, 1% precision calibrating resistors, 
110V. 60 cycle power transformer, 5 tubes, detailed 
blueprints and instructions. R.C. type circuit with 
excellent stability. $34.50 Shipping weight 15 lbs 

Heathkits are beautiful factory engineered test equipment 
kits supplied complete but unassembled with all parts - 
tubes, grey aluminum cabinets, punched, formed and plated 
chassis, calibrated panels, ready wound coils and complete 
detailed instruction manuals for assemb:y and use. With 
costs zooming up, Heathkits save the labor cost of as- 
sembly enabling thousands to have equipment which they 
otherwise could not afford. 

5 Ilse NEW 1949 

HEATHKIT 5 -INCH 

OSCILLOSCOPE KIT 
New Improved model 
of the famous Heathkit 
Oscilloscope. Building an 
oscilloscope is the finest 
training for television and 
newer servicing technique 
and you save two-thirds 
the cost. All the features 
and quality of instruments 
selling for $100.00 or 
more. Supplied complete 
with cabinet, two color 
panel, 5BP1 tube, 2 5Y3 
tubes, 2 6SJ7 tubes and 
884 generator tube. Power 
transformer supplies 1000 
volt negative and 350 volt positive. Sweep generator 
15 cycles to 30 M. cycles. Has vertical and hori- 
zontal amplifiers. Oil filled filter condensers for long 
life. Complete blueprints and instructions included. 
Shipping weight 25 pounds. $39. 

CJO 
Express only 7 

3 W'eatiU e 
CONDENSER CHECKER KIT 

Checks all types of condensers, paper mica - 
electrolytic - ceramic over a range of .00001 
MFD. to 1000 MFD. All on readable scales 
that are read direct from the panel. NO 
CHARTS OR MULTIPLIERS NECESSARY. A 
condenser checker anyone can read without a 
college education. A .eakage test and polarizing 
voltage of 20 to 500 volts provided. Measures 
power factor of eleerrolytics between 0% and 
50%. 110V. 60 cycle transformer operated com- 
plete with rectifier and magic eye tubes, cabinet, 
calibrated panel, test leads and all other parts. 
Clear detailed instructions for assembly and use. 
Why guess at the quality and capacity of a con- 
denser when you can know for less than a 
twenty dollar bill. 
Shipping weight 7 lb' $19.50 

4 'Wm ete t 
SIGNAL TRACER KIT 

Reduces service time and greatly in- 
creases profits of any service shop. 
Uses crystal diode to follow signal 
from antenna to speaker. Locates faults 
immediately. Internal amplifier avail- 
able for speaker testing and internal 
speaker available for amplifier testing. 
Connection for VTVM on panel al- 
lows visual tracing and gain measure- 
ments. Alsc tests phonograph pickups, 
microphones, PA systems, etc. Fre- 
quency range to 200 Mc. Complete 
ready to assemble. 110V. 60 cycle 
transformer operated. Supplied with 3 
tubes, diode probe, 2. color panel, all 
other parts. Easy to assemble, detailed 
blueprints and instructions. Small 
portable 9" x 6" x 434". 
Shipping Wt. 10 lbs $ 9.50 

6 T cr FM AND TELEVISION 

SWEEP GENERATOR KIT 
A necessity for television and FM. This Heathkit 
completely covers the entire FM and TV bands 
2 megacycles of 230 megacycles. The unit is 
110V. 60 cycle transformer operated. Uses two 
6J6 tubes, two 6C4 tubes and a 6X5 rectifier. An 
electronic sweep circuit is incorporated allowing 
a range of 0 to 10 MC. A sawtooth horizontal 
sweeping voltage and phase control are provided 
for the oscilloscope. 

The coils are ready assembled and precision 
adjdsted to exact frequency. As in all Heathkits, 
the best of parts are supplied, Mallory filter 
condenser, zero coef. ceramic condensers, all 
punched and formed parts, grey cackle cabinet, 
5 tubes, test leads, etc. Better get it built now 
and be ready for the FM and $24.50 TV business. Shipping Wt. 6 lbs. L 

7 zeutedee 
SIGNAL GENERATOR KIT 
Every shop needs a good signal generator. The 
Heathkit fulfills every servicing need, fundamentals 
from 150 Kc. to 30 megacycles with strong .har- 
monics over 100 megacycles covering the new tele- 
vision and FM bands. 110V. 60 cycle transformer 
operated power supply. 

400 cycle audio available for 30% modulation 
or audio testing. Uses 6SN7 as RF oscillator and 
audio amplifier. Complete kit has every part neces- 
sary and detailed blueprints and instructions enable 
the builder to assemble it in a few hours. Large 
easy to read calibration. Convenient size $, 9.50 9" x 6" x 434". Ship. Wt. 7 lbs 

ORDER DIRECT FROM THIS AD. 
WE WILL SHIP C.O.D. 
Add Postage for Weight Shown 

HEATH COMPANY 
BENTON HARBOR 12, 

MICHIGAN 
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Anchor drill b:ts and others from No. 6 wood - 
screws size to %". A chuck for other manu- 
facturers, drill bits available, as well as special 
attachments for riveting, peening, caulking, 
chipping, scaling, paint removing, body and 
fender work, etc. 

NEW ASTATIC PICKUPS 
A complete line of newly engineered phono- 

graph playing arms, cartridges and related 
equipment, for use with the new long-playing 

records, now is being produced by The Astatic 
Corporation, Conneaut, Ohio. 

Seventeen different pickup models are in- 
cluded in the new array of Astatic products, 
offering wide range of price, choice of crystal 
or magnetic type units, additional broad choice 
such as cartridges with diamond, sapphire or 
precious metal needles. 

Included in this new line is the FLC-33 long 
playing crystal pickup; the 510 -QT -33 crystal 

t,1 
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BECAUSE IT: 
Eliminates Eyestrain 
Sharpens Contrast 
Reduces Glare 

Notice, when demonstrating TV, the 
pleased expression on customers' 
faces. They'l I beam when the picture 
becomes clearer and sharper as you 
place a TeIeFILTER over the 
screen. For TeIeFILTER, like mag- 
ic, brings the picture to life. There's 
no easier way to sell television! 

TeIeFILTER, a House of Television original, is made of highest grade optical plexiglass in 
all sizes to fit every screen. Blue tint actually heightens contrast and eliminates eyestrain 
due to glare. Attaches in 15 seconds with self -backed adhesive strips. Liberal discounts. 

/1i, c"i/rhza/ccnd aew-rr+ne 

MULTIVISION SCREEN 
MAGNIFYING LENS: "Featherweight!" Extra - 
wide angle ... no distortion at viewing angle of 
even 100°. Low convexity gives unusual clarity. 
Ideal for all table and console models ... fits 7" 
or 10" screen. Comes in gold finish; lens in clear 
or glare -reducing blue. Guaranteed by The 
House of Television! 

Write for FREE Catalogue Today! 

jr/ Jii7eae 

THE HOUSE OF TELEVISION 
Manufacturers of the TeIeFILTER, MULTI VISION SCREEN, and SIGNAL KLE.ER 

accessories: Antennas, Indoor Antennas, Mounting Hardware, Wave Traps, 
Attenuator and Matching Pads, Matching Transformers, Plasticlean Cleaner. 
STARRETT-LEHIGH BUILDING NEW YORK 1, N. Y. 

pickup, another long playing unit containing 
the "Quiet Talk" series cartridge which is 
employed here with a special one mil tip 
radius precious metal or jewelled stylus: the 
Model 510 -MI -2M-33 magneto -induction pick- 
up, and many others, the complete details and 
specifications of which may be had on request 
try writing the manufacturer directly. 

NEW INDOOR TV ANTENNA 
Public Operating Corp., 100 W. 42 St., N. 

Y. C. announces production of a new portable, 
indoor TV antenna, Model Gyro-tenna type 
V-1. 

The V-1 will be sold nationally through dis- 
tributors in all televised territories. This is 
an entirely new type of indoor television and 
FM antenna, mounted on a catalin base and 
lucite rod, consisting of two extendable dipole 
elements which can be extended out to a total 
of 35" on each element. Likewise each element 
can be raised or lowered and the entire antenna 
may be rotated for the best antenna location. 

The Gyro-tenna type V-1 is designed for 
broad band coverage for channels 1 through 
13 on television and all standard FM fre- 
quencir", 

MULTIPLE REFLECTOR ANTENNA 
Tricraft Products Co., 1535 N. Ashland Ave., 

Chicago, Ill., announces their new Model 1000 

antenna for TV -FM. A gain of 10 db over a 
half wave dipole in the high band and b 1/2 db 
in the low is claimed, as well as a low standing 
wave ratio. Wing nuts are supplied for all 
bolts. No tools are needed to assemble the 
antenna which comes complete with all hard- 
ware and 65 feet of 300 ohm twin lead wire. 

NEW TV FRONT END 
Vision Research Laboratories Inc. announce 

their new TV front end tuner Model TF 701, 
featuring a combination of inductance and 
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Rider Television 

RIDER PA MANUAL 

Vol. XVIII 2036 Pages $19.80 
Vol. XVII 1648 Pages 516.50 
Vol. XVI 768 Pages S 8.40 
Vol. XV 2000 Pages $19.80 
Vol. XIV 1376 Pages $16.50 
Vol. XIII 1672 Pages 516.50 
Vol. XII 1648 Pages $16.50 
Vol. XI 1652 Pages $16.50 
Vol. X 1664 Pages $16.50 
Vol. IX 1672 Pages $16.50 
Vol. VIII 1650 Pages $16.50 
Vol. VII 1600 Pages $16.50 
Vol. VI 1240 Pages $12.50 
Abridged Manual 
Vol. I -V 2000 Pages $19.80 

Rider Television Manual, Vol. 1 (Incl. HOW IT WORKS and INDEX) $18.00 
Manual, Vol. 2 (Incl. HOW IT WORKS and INDEX) $18.00 

The frst industry -wide public address 
equipment Manual, incorporating the 
amplifier production of 147 manufac- 
turers from 1938 to 1948. 2C24 Pages 
plus "How It Works" Book which ex- 
plains theory of various PA circuits 
and nethod of rapidly locating faults. 
Index also included. $18.00 complete. 

Ua'z 

BEAM PÓÌÑTER 

II 
O 

s s 
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The RADIO AMATEUR'S 

BEAM POINTER GUIDE 
.. by John F. Rider (W2RID) 

By merely consulting the charts of 
this book you can accurately point 
your beam to any country or island 
in the world containing amateur 
prefix listing. The book contains a 
country -prefix list, a cross index of 
prefixes and countries . . . also 
gives complete explanation of great 
circle maps, magnetic comoass vari- 
ations, etc. 
32 pages. 81/2" x 11" $1.00 

Learn RIGHT with RIDER 
FM Transmission and Reception, by John F. Rider and 

Seymour D. Uslan, 416 pages, illustrated $3.60 
Broadcast Operator's Handboak, by Harold E. Enver, 

288 pages, illustrated $3.30 
Inside the Vacuum Tube, 424 pages, illustrated $4.50 
Cathode -Ray Tube At Work, 338 pages, illustrated.._ $4.00 
Servicing by Signal Tracing, 360 pages illustrated $4.00 
Understanding Vectors and Pfase, 160 pages. paper 

binding, 99q . clott, $1.89 
Vacuum Tube Voltmeters, 1E0 pages, illustrated ...... ...$2.50 
Understanding Microwoves, 285 pages, illustrated $6.00 
A.C. Calculation Charts, 16C. pages, 91/2" x 12".......$7.50 
High Frequency Measuring Techniques Using 

Transmission Lines, 64 sages, illustrated 
The Meter of Work, 152 pages, illustrated 

$1.50 
$2.00 

TV, How It Works, 203 pages 
PA Installation and Servicing, 204 pages 
The Oscillator At Work, 256 pages, illustrated 
Automatic Frequency Control Systems, 144 pages $1.75 
Servicing Superheterodynes, 288 pages, illlustrated $2.00 
An -Hour -A -Day with Rider Series: "Alternating Currents 

in Radio Receivers" "D.C. Voltage Distribu- 
tion" ... " Resonance and Alignment"... "Automatic 
Volume Control", 96 pages each each $1.25 

Servicing Receivers By Means of Resistance Measure- 
ments, 203 pages $2.00 

Aligning Philco Receivers, Two Volumes. Vol. 1, 1929 
to 1936, 176 pages. Vol. 2, 1937 to 1941, 200 
pages. Each Volume $2.00 

Radar, What It Is, 72 pages $1.00 

$2.70 
$1.89 
$2.50 

Your Jobber Carries a Full Line of RIDER MANUALS 

RIDER MANUALS mean SUCCESSFUL SERVICING 
NOTE: The Mallory Radio Service Encyclopedia, 6th edition, makes reference to only one source of 
all radio receiver schematics - Rider Manr.als, ANOTHER NOTE: The C -D Capacitor Manual for Radio 

Servicing, 1948 edition No. 4, makes reference to only one source of receiver schematics - Rider Manuals. 

Any book which is not available at your Jobber may be ordered direct from 

Export Agent: Rocke International Corp., 13 East 40th Street, N. Y. C., Cables, ARLAB 
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capacity variation this unit tunes continuously 
over all 12 channels with substantially constant 
bandwidth. 

Frequency gaps between channels, as from 
6 to 7, are bridged in one smooth motion, so 
that a 180° rotation of the tuning device covers 

Model 
ATR 

Size of 
rotor 
unit 

73/4" 
x 5t3"x 8" 

Shipping 
Weight 
12 lbs. 

Takes 
Max 

Antenna 
0.D. 
of 

ALLIANCE 

all channels making tuning as simple as in 
a broadcast receiver. 

Compactly designed it measures 3 x 4 x 41/2 

inches and contains conventional r -f ampli- 
fier, oscillator and mixer circuits. This unit 
is available to manufacturers and dealers and 
comes complete with lighted lucite dial and 
planetary reduction drive. 

For complete details contact manufacturer 
at 87-5-0 Lefferts Blvd., Richmond Hill 18, N.Y. 

DOWNLEAD STANDOFFS 
The JFD Manufacturing Co., inc., 4117 Ft. 

Hamilton Parkway, B'klyn 19, N. Y., announces 
the manufacture of a complete assortment of 
Mast -Clamp Screw Eye Stand -Offs for use in 
securing Twin Lead or RG type lines to any 
size mast or element from ts" to 2" in di- 
ameter. 

Made with polyethylene, JFD Mast -Clamp 
Screw Eye Stand -Offs assure efficient high 

Ji2IQDIAion "jo/2.3 

WITH TENNAROTOR 

Operates in any weather. 
Fits most types of antenna. 

CONTROL BOX 
Size of box 5" x 5" 

Alliance Tenna-Rotor is an electric antenna rotator. It assures 

correct antenna "beaming'-gives positive control of antenna 
rotation to select the exact position for "peaked" reception! 
Tenna-Rotor is quick and easy to install-the electric powered 
rotor unit resists corrosion-is enclosed in a split zinc, die-cast 
housing, and is operated from a plastic control box which plugs 

into any 110 volt, 60 -cycle house circuit. A 3 -position switch 

rotates antenna clockwise or counter clockwise and stops it at 
the right point. Four -conductor inter -connecting cable from rotor 
to control box is made available at 51/2 per foot. 

TV and FM service dealers, and users, will find that the Alliance 
Tenna-Rotor simplifies and improves new and existing installations! 

Write for catalog sheet and illustrated folder. 

alliance motors 
MANUFACTURING COMPANY ALLIANCE, OHIO 

Export Department; 401 Broadway, New York, N. Y., U. S. A. 

frequency transmission and unchanged im- 
pedance from antenna to receiver. By :m.hor- 
ing Lead -In wire in place, these stand-offs pre- 

vent line damage due to slackening and twist- 
ing-thus helping improve TV/FM reception. 

A folder describing the entire JFD Mast - 
,Clamp Stand -Off line is available upon request 
from the manufacturer. 

NEW TV TRANSFORMERS 
Now available from stock is a complete 

line of television transformers, designed to 
fit the circuits of leading TV receiver manu- 
facturers. Made by Chicago Transformer Di- 
vision, 3501 W. Addison St., Chicago 18, 
Illinois, this new line provides the service- 
man with the convenience of exactly matched 
replacements. To small set manufacturers 
and producers of television kits, etc., the line 
offers proven design and top quality. 

Included in the line are television power 
transformers, vertical blocking oscillator trans- 
formers, vertical scanning output transform- 
ers, and a horizontal scanning output trans- 
former. A four -page, illustrated catalog with 
complete descriptions, dimensions, and replace- 
ment guide is available. 

SECURITY 

BONDS 

Now - 
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TRADE FLASHES 

[front page 10] 

dealers abreast of the latest develop- 
ments in radio and television, and tc' 

assist them with technical problems 
encountered in the field. 

New Transvision Plan 
Transvision, Inc. of New Rochelle, 

N. Y., announces the introduction of 
a new 3 -point plan whereby Radio or 
Electrical Servicemen can become te- 
levision dealers. Details of the Trans - 
vision 3 -point Dealer Set -Up are as 
follows: 

I'he serviceman can make money by 
assembling Transvision Television 
Kits and re -selling them with stand- 
ard Transvision cabinets as completed 
receivers. 

The serviceman can make money 
through the sale of Transvision's 
"Custom -Art" line, exclusively de- 
signed by Charles Allenbrook, noted 
artist and designer. 

The serviceman can make money 
through the resale of the nationally 
advertised line of Transvision Tele- 
vision Kits, Cabinets, Antennas, Com- 
ponents and Accessories. 

For further information write to 
Transvision direct. 

Belden FM Ant Sales, Kit 
To assist dealers and servicemen 

in the promotion of better FM recep- 
tion in their areas, Belden Manufac- 
turing Company is including a com- 
plete promotion Kit with standard 
packages of the new Belden Poly - 
Point FM Antenna. 

The Kit includes posters, literature, 
and newspaper ad mats featuring the 
Belden Antenna. 

R.M.A. Reports 
More than 975,000 television re- 

ceivers were produced during 1948, 

bringing the postwar total TV set 
production to at least 1,160,000, the 
Radio Manufacturers Association re- 
ported today. An additional 25,000 
to 30,000 unassembled TV set kits 
were reported to have been manufac- 
tured last year. 

More than 200 million radio re- 
ceiving tubes were sold in 1948 by 
RMA member -companies, the Radio 
Manufacturers Association reported 
today. Tube sales during last year 
totalled 204, 7 20,378, an increase of 
more than five million over the 199,- 
533,827 tubes sold in 1947. 

Following is a month -by -month 
table on television and radio set pro- 
duction by RMA member -companies 
for the year 1948: 

TV FM -AM AM All Sets 
January 30,001 136,015 1,173.240 1,339,256 

February 35,889 140,629 1.203,087 1,379,605 
March 52,137 161,185 1,421,113 1.633,435 

April 46,339 90,635 1.045,490 1.182,473 
May 50,177 76,435 970,16 1,096,780 
June 64,353 90,414 959.103 1,113.870 
July 56,089 74,988 552361 683.438 
August 64,953 110.879 759.165 934,997 
September 88,195 171,753 1,020,498 1,280,446 
October 95,216 170,086 869.07,, 1,134,378 
November 122,304 166,701 827,122 1,116,127 
December 161,179 200,326 876,31 1,237,820 

Totals 866.832 1,590,046 11,675.747 14.132,625 

Mon -h -by -month table on television and radio set production for 1948. 

DEALERS' CHOICE 
THREE DUOTONE NEEDLES PUT PEP IN ACCESSORY SALES 

%u\\NVeE 

THE DURPOINT-The Duotone Durpoint 
answers the steady demand for a good, 
permanent needle at low cost. Plays 
thousands of records without changing. 
Takes additional polish from record 
groove, reducingsurface noise and record 
wear. Twelve needles on an eye-catching 
display, each packed on individual card. 
List price each needle, $1.00. 

THE "STAR"-A top-quality sapphire - 
tipped needle, the Duotone "Star" has 
rolled up sales records in stores across 
the country. Entirely hand made, long - 
wearing, individually tested and inspec- 
ted. Packed in individual transparent 
lucite containers. Free display cards and 
national advertising boost sales. List 
price $5.00. 

THE SHOCKPROOF NYLON - The 
Duotone Shockproof Nylon needle is 

really shockproof, will absorb shock when 
whole tone arm is bounced on record. 
Twelve needles in individual transparent 
plastic containers on three-dimensional 
self -demonstrating display. Free demon- 
stration needle and two counter signs 
with each card. List price each needle, 
$2.50. 

THE PA NY, INC. 

799 Broadway New York 3, N. Y. 
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Rochester TV 
Rochester can expect television by 

June 1, Dr. Ray H. Manson, Strom- 
berg -Carlson president stated recently. 
The company's video station WHTM 
is scheduled to be on the air with a 
test pattern in April, affording ample 
time for final adjustments before in- 
augral ceremonies. 

E -V Sales & Service Kit 
A combination sales and service 

kit of Electro -Voice "Torque Drive" 
Crystal Pickup Cartridges offers ser- 
vice -dealers and distributors a un- 
ique merchandising opportunity. 

AMPHENOL 

With the 3 models in a single Kit, 
a serviceman can immediately re- 
place any one of over 150 standard 
type cartridges in common use. Each 
Torque Drive Kit contains 6 assorted 
cartridges with replaceable needles, 
4 extra needles and needle holders, 
and consumer pamphlet. For further 
information, write for Kit Bulletin 
t o Electro -Voice, Inc., Buchanan, 
Michigan. 

TV ANTENNA 

Amphenol 114-005 

engineered electrically 

and mechanically in the 

Amphenol Antenna De- 

velopment Laboratories. 

ADDED GAIN MEANS BRILLIANT RECEPTION ON ALL BANDS 
Streamlined and scientifically engineered for best reception and 

optimum gain, the Amphenol 114-005 Television Antenna incorpo- 
rates two broadbanded folded dipoles and a low band reflector, with 
a common transmission line. Top performance is provided over all 
channels in both the high and low bands. 

The radiation patterns as diagrammed are substantially unidirec- 
tional and maintain high front -to -back and front -to -side ratios over 
both bands. 

The 114-005 is ideal for use with rotators. 

MORE SIGNAL STRENGTH 
BRIGHTER PICTURES 

Standard Amphenol TV Antenna in stacked 
array (Model 114-301 or 114-302) provides 
additional high -gain for fringe areas. Each 
bay of the antenna may also be individu- 
ally oriented in areas requiring reception 
from different directions. 

AMERICAN PHENOLIC CORPORATION 
1830 SO. 54th AVE. CHICAGO 50, ILLINOIS 

ASSOCIATION 

NEWS 

Philadelphia Radio Servicemen's As- 
sociation, Philadelphia, Pa. 

Television Industries of B'klyn, 
N.Y., presented a program on their 
20" x 26" projection TV kit. The ar- 
rangements were made by Almo Rad- 
io of Philadelphia, and Sam Marsh- 
all, managing editor of Radio Serv- 
ice Dealer Magazine delivered a tech- 
nical analysis of the unit, accompany- 
ing his talk with slides. Among those 
who attended were men from Del- 
aware, Maryland, New Jersey, and 
many of the Eastern parts of Penn- 
sylvania. The Franklin Institute 
Auditorium, in which the meeting 
was held, was filled to capacity. 

Associated Radio Service Dealers, 
Columbus, Ohio. 

Newly elected officers for the com- 
ing year are: Ray Horney, Pres.; 
George Dykes, Vice-Pres.; Olin 
Payne, Sec.; Gordon Barber, Treas- 
urer. The Board of Directors are: 
Danna Young, Chas. Hildreth, Wm. 
Whiffing, Dave Sears. John Graham, 
and A. Brown of Appliance Distrib- 
uting Co., representing the Associate 
Jobbers. 

The Association celebrated its 5th 
birthday at the December meeting. 
The ARSD Weekly TV school is giv- 
ing its members a thorough training 
in TV from the ground up. 

Lackawanna Radio Technicians' As- 
sociation of Pennsylvania. 

Leon Helk, Chairman, writes us- 
"As Chairman of the group, I shall 
make at our next meeting the enter- 
tainment for motion, that we adopt 
Radio Service Dealer as our official 
publication"- 

The Scranton Tribune reports that 
complaints of dissatisfied customers 
of local radio repair shops have di- 
minished considerably since organiz- 
ation of LRTA. 

The Middle Tennessee Radio and Te- 
levision Servicemen's Association. 

A new organization with the fol- 
lowing officers: Ed Kingman, Pres.; 
Ed McGavock, Vice-Pres.; Tom Bor - 
cher, Sec.; E. B. Newkirk, Treas.,- 
Best wishes for a long and successful 
Association, men. 
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Associated Radio -Television Service- 
men of New York City. 

The 8th meeting of the TV Train- 
ing Program arranged by the ARSNY 
was attended by more than 450 serv- 
icemen who came from all parts of 
the metropolitan and surrounding 
areas. The meeting, sponsored by 
Hickok Elec. Instrument Co., was on 
"Alignment a n d Associated Test 
Equipment." On March 2, Sylvania 
Electric Products presents a lecture 
on "Servicing and Associated Test 
Equipment." The three remaining lec- 
tures of the series will be given on 
March 16, April 6, and May 4, by 
prominent manufacturers. In addition 
a final lecture on Cathode Ray Tubes 
and Circuits is scheduled for an un- 
determined date in the future, to be 

given by Transvision, Inc. 

Kingston Radio Servicemen's Associ- 
ation of Kingston, N. Y. 

H. E. Matthews, Sec. of the KRSA 
writes us that we had listed the ad- 
dress of this organization incorrect- 
ly in our January listing of associa- 
tions throughout the country. The 
correct address is as follows: Kings- 
ton Rad. Ser. Men's Assn. % Mat- 
thews' Radio Service, 6 Furnace St., 
Kingston, N.Y. 

Federation of Radio Servicemen's As- 
sociation of Pennsylvania. 

The picture you see below was taken 
on the occasion of the presentation of 
a plaque to James M. Skinner repre- 
meeting in Harrisburg. This award 
senting Philco Corporation at a recent 
expressed the appreciation of the Fed- 
eration for Philco's TV training pro- 
gram for servicemen. 

To All Associations: 

Radio Service Dealer Magazine, 
your mouthpiece, urgently requests all 
associations throughout the country 
to send in regularly, news of their 
activities and doings. If we can serve 
as the medium for the interchange of 
ideas between organizations so that all 
can benefit by incorporating those pro- 
cedures which are of obvious benefit to 
them, we will be more than repaid for 
our efforts. 

BACK NUMBERS of "RSD" 
Order them now - the supply is low. 

JANUARY 1946 
Applying Neg. Feedback in Audio Amps. 
New Philcc FM 'Circuit 
RMA Resist. & Conds. Chart 
FEBRUARY 1946 
Applying Neg. Feedback in Audio Amps. 
Service Market in Industrial Electronics 
Ballast Tube & Plug-in Resistor Chart 

APRIL 1946 
Modern Tube Testing, Part I, Methods 
Servicing Sound Systems 
Short-cuts on Intermittants by use of 

"Substitution Block" 

JUNE 1946 
Modern Tube Testing, Part 2, Instruments 
Short-cuts in Trouble -Shooting 
Ohmmet., Cond-Testers, Cap -Met., Part 2 

JULY 1946 
Distortion-Determining the Cause, Part I 

Ohmmeters, Cond-Testers, Cap. -Met. Part 2 

Multivibrators 

AUGUST I946 
How Is Your Grid Biased? Part I 

Distortion-Determining the Cause, Part 2 

Sound Distribution Systems 

SEPTEMBER 1946 
Transcondectence-Reading Tube Tests 
How Is Your Grid Biased, Part 2 

Centralized Radio Servicing 

NOVEMBER 1946 
The TV Opportunity-Installing & Servicing 
Don't Miss "Hidden" Profits, Part I 

Service Market in Industrial Electronics 

DECEMBER 1946 
Modernizing Sets by Using New Rectifiers 
Deflection Generators in TV 
Guide for Miniature Electron Tubes 
Answers to FM Servicing Problems 

FEBRUARY 1947 
Simple Methods to Determine Impedances 
Servicing Record -Changers 
How To Block Interference 
MARCH 1947 
Antenna Multicouplers 
Servicing P -A Installations 
Trade Standards for TV Installations 
Industrial Maintenance 
APRIL 11947 

Using Your 'Scope in Radio Servicing 
Analysis of Coil Checkers 
"Sparx" At Work 
Trouble -Shooting in P -A Installations 

MAY 1947 
Oscillator & Power Supply Troubles 
Ion -Trap in C -R Tubes 
P -A System Design & Applications, Part I 

JUNE 1947 
Simplified Set Checking 
P -A System Design & Applications, Part 
TV Installing Is A Specialty Business 
Servicing 3 -Way Portables 

JULY 1947 
Frequency Modulation, Part I, antenna 

fundamentals & signal shifting effects 
Automatic Gain Control Circs. in TV Sets 

Using Conventional Sig. Gen. for FM Align. 
AUGUST 1947 
TV R -F Circuits Described 
FM, Part 2, receiver circuit fundamentals 
TV Antenna Installation Problems 
SEPTEMBER 1947 
Substitution Boxes Lick Service Problems 
TV Antennas for Multi -Unit Dwellings 
FM, Part 3, Discrim. & Deaccentuation 

Nets. 
OCTOBER 1947 
Add Record-players to Modernize Old Sets 

P -A Fundamentals & Complexities 
Modern TV Kits 
NOVEMBER 1947 
TV Antennas-Their Characteristics & 

Applications 
Bookkeeping Simplified 
Make A Universal Test Speaker 
Eliminating Cathode Heater Hun from 

Audio Amplifiers 
DECEMBER 1947 
A New TV Set Servicing Technique 
Ratio Detection & Its Applications 
External Cross Modulation-Its Cause & 

Cure 
JANUARY 1948 
Master vs Indoor TV Antennas 
Audio Extractor for Signal Generators 
TV Kit Alignment Procedures 
70 Volt Speaker Distribution Line 
FEBRUARY 1948 
High Speed Servicing 
Visual Alignment 
Income Tax Deductions 
MARCH 1948 
Know Your Tube Tester 
TV Power Supplies 
A -C/D -C Battery Set Circuits 
APRIL 1948 
Video I -F Circuits & Applications 
Computing What Price to Charge 
Using 'Scopes For Radio Servicing 
MAY 1948 
FM Set Alignment Procedure 
Video Detectors 
How Vectors Simplify Servicing 
Significance of Power Factor and Q 
JUNE 1948 
Amplifier Checking by Signal Injection 
Applications of Gas Type Tubes 
Modern TV Kits 

JULY 1948 
Television's Service Outlook 
Video Amplifiers 
Bad Acoustics Cured Electrically 

SEPTEMBER 1948 
2 De -emphasis In FM Set Circuits 

Video Amplifiers, D -C Restorers 
Simple Wattmeter 

I 

RADIO SERVICE DEALER MAGAZINE 
342 MADISON AVE., NEW YORK I7, N.Y. 

I 

I 
I 

I remit herewith $ for the copies ordered at c. each. I 

NAME I 
ADDRESS 

CITY .._.... ZONE STATE 

IL___ I 

Please send me the 
back numbers checked 
here . . . 

The price is 35c. for 
each copy unless 10 or 
more are ordered. If le 
or more are ordered the 
price is 25c. each copy. 

D Jan. 1946 
Feb. 1946 
Apr. 1946 
June 1946 

D July 1946 
D Aug. 1946 
D Sept. 1946 

Nov. 1946 

Dee. 1946 Sept. 1947 May 194.8 

D Feb. 1947 Oct. 1947 Jane 1948 
Mar. 1947 Nov. 1947 D July 1948 
Apr. 1947 Dec. 1947 Sept. 1948 

D May 1947 Jan. 1948 
June 1947 Feb. 1948 

D July 1947 Mar. 1948 
Aug. 1947 Apr. 1948 
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FOUND? 
the "MISSING LINK' to 

GOOD TV ANTENNA 

INSTALLATIONS 

MAST CLAMP 
LEAD-IN SUPPORTS 

Made with POLYETHYLENE 
(the ultra -low loss insulation material) 

Now you can make any old or new TV 
installation last longer, look neater, per- 
form better with the unique JFD Mast - 
Clamp Lead -In Supports. These new 
Screw Eye Insulators are JFD-engineered 
to anchor lead-ins firmly in place and 
assure better TV/FM reception. 

TL100-350 
I" Clamp with 31/2" Screw 
Eye for Twin Lead. 

5 Standard Ctn. 100 (,` 

List 

RG100-350 
I" Clamp with 31/2" Screw 
Eye for Coaxial 
Cable. 
Standard Ctn. 100 

1LiC 
ist 

DTL100.350 
I" Clamp with 31/2" Screw 
Eye for two Twin Leads. 

35c List 
Standard Ctn. 50 

DBR18TL3 
31" Screw Eye with wood - 
screw thread, for two Twin 
Leads. 28c List 

Standard Ctn. 50 

Mast Clamps are made in all sizes for all 
applications, individually designed to fit 
masts from 1/2" to 2" O.D. Screw Eyes 
range from 31/2" to 12" in length. 

Visit JFD Booth at Chicago Parts Show 

EJFD MANUFACTURING CO. Inc. 

6113 16th Avenue B'klyn 4, N. Y. 

WRITE TODAY 
for Valuable 4 -page Bulletin #DBR 

CD Copyright 1949 by JFD Mfg. Co. Inc. 

FIRST In Television Antennas and Accessories 

All rights reserved. No part of above work 
may be reproduced in any form except by 
written permission of the manufacturer. 

TRADE 
LITERATURE 

Miniature Tube Data . . . Raythe- 
on Mfg. Cu., 55 Chapel St., Newton 
58, Mass. Contains a listing of over 
70 receiving type miniature tubes and 
their characteristics in chart form. 
Included in the four -page folder are 
all pertinent characteristics, applica- 
tions, terminal connection diagrams, 
and outline drawings for every minia- 
ture receiving type tube now an- 
nounced and produced by all tube 
manufacturers. This chart should 
prove of great value and usefulness. 
Available free on request. 

Socket and Mounting Notes Ray- 
tbeon flat Press Subminiature Tubes 
... Raytheon Mfg. Co., 55 Chapel St., 
Newton 58, Mass. Contains informa- 
tion about subminiature tube sockets, 
and explains methods of connecting 
to the tube, shielding it, and potting 
it. Very well illustrated. Available 
free Lin request. 

Amphenol Engineering News V,,l. 1, 

\o. 11 ... American Phenolic Corp., 
1,M30 South 54th Ave, Chicago 50, 
Ill. Of interest to the Radio Service 
Dealer is an illustration and de- 
scription of the Amphenol TV 
stacked array. Available free on re- 
quest. 

Sylvania News Vol. 15, No. 11 . . . 

Sylvania Electric Products Inc., P.O. 
Box 431, Emporium, Pa. TV Video 
I -F Amplifiers, by Franklin L. Bur- 
roughs. Gain and Bandwidth Re- 
quirements, gain control, tube char- 
acteristics, circuits, and traps are 
discussed. Included in this issue is a 
technical section index. Available 
free on request. 

TV Receiving Antenna . . . Crosley 
1)ici'.iun, Avco Mfg. Corp. This book- 
let (hwcribes various types of anten- 
nas, transmission lines, matching sys- 
tems, and installation techniques. Al- 
so contains charts and design factors. 

Radio and TV Service Policy . . . 

Bendix Radio, Baltimore 4, Mary- 
land. Contains information pertain- 
ing to Bendix Radio and TV war- 
ranties and sales -service policy; oper- 
ating procedures; forms and printed 
material; part designation and cod- 
ing system; coding; and personnel 
directory. 

NEW ... All Aluminum 
SELF-SUPPORTING 

TOWER 
FOR HIGH GAIN 

ARRAYS 

Roof Mounted 
Easy to Erect 
Easy to Climb 

The new, all aluminum RADIO - 
DYNE" Tower and Top Mast 
offers you the best in TV re- 
ception for home or store. This 
44 ft. structure of graceful 
curves and shining beauty ac- 
commodates up to 4 arrays ... 
holds antennas high up in the 
blue, where signals are strong- 
er - and where interference is 
weaker. Ideal for operation in 
"fringe areas." The roof - 
mounted Radiodyne - easy to 
erect and easy to climb - 
exerts less pressure on the 
roof than would the weight of 
a child! 

Gale -Proof 
Weather -Proof 

The sturdy Radiodyne ignores 
both high winds and heavy 
weather. All angle pieces are 
made of strong, heat -treated 
corrosion -resisting aluminum al- 
loys possessing great strength. 
Forged steel fastening bolts 
and two-piece "universal - 
joint" feet are heavily zinc 
plated to withstand long out- 
door service. 

"Eiffel Tower" 
Construction 

The "Eiffel Tower" effect of 
the Radiodyne "44" makes it 
especially pleasing to the eye. 
The actual purpose of the de- 
sign, however, is to give a 
preload to vital structural 
members . thus making 
the whole tower considerably 
stronger. 

RADIODYNE TV 
TOWER MODEL 44 

(ILLUSTRATED) 

Overall Height 
(To Top of Mast) 44' 
Height 
(Tower Only) 35' 
Mast Height 
(Above Tower) 9' 
Mast Length 
(Inside Tower) 3' 
Mast Outside 
Diameter 2" 
Number of 
Tower Sections 3 
Length of 
Tower Sections 12' 
Base 4'6"x4'6" 
Top of 
Framework 8" x 8" 

WRITE TODAY! 
For complete informa- 
tion on Radiodyne 
Towers for Amateur 
Radio, TV and FM - 
send a card to: 

WESTERN COIL & 

ELECTRICAL CO. 

(Established 1915) 

215 STATE ST. 
RACINE, WIS. 

*Trade Mark Registered 
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Basic Information Sources . . . In- 
quiry Reference Service, U.S. Dept. 
of Commerce. A listing of publica- 
tions dealing primarily with trade 
and other general aspects of radio 
and TV. Those wishing references to 
technical material may consult the 
releases of the National Bureau of 
Standards, and the Office of Tech- 
nical Services, listed on page 2, and 
the magazines listed on pages 8, 9, 
and 10. Available on request. 

Advances in Printed Circuits 
U. S. Dept. of Couinu0r' . National 
Bureau of Standards, Miscellaneous 
Publication 192. Printed circuits 
have emerged from purely laboratory 
experiments to become one of the 
most practical new ideas in mass 
production of electronic devices. Al- 
though many of the new techniques 
were known and used long ago, 
printed circuits as we understand 
them today represent a comparative- 
ly recent accomplishment. The scope 
of the book is indicated by the fol- 
lowing chapters: Painting, Spraying, 
Chemical Depositions, Vacuum Proc- 
esses, Die -Stamping, Dusting, Per- 
formance, and Applications. T h e 
book consists of 10 chapters, totaling 
43 large, two -column pages. It is 
adequately illustrated with 21 half- 
tones, 18 line cuts, and 5 tables. 
Available from the Supt. 'of Docu- 
m ots, U.S. Govt. Printing Office, 
\C.1,h. 25, D.C. Price 40 cents. 

Fl Ei.I) F[NI)1NGS 

¡from page 12] 

by eliminating need for critical or- 
ientation, and finally it will give the 
set owner maximum satisfaction and 
results. A selling point is that a fine 
TV antenna installation with the best 
possible array is a good investment 
for it will not need to be replaced 
even when the set owner decides that 
he wants to buy a bigger screen or 
better TV set than the one originally 
purchased. 

Legal Aspects of P -A 

SEVERAL times we have mentioned 
here that the Supreme Court 

has affirmed that municipalities must 
permit the use of public address 
systems as a Constitutional privilege. 
There are no qualifications about 
this ruling as the Court stated that 
to deny one the use of a sound dis- 
tribution system was in effect deny- 
ing one the right of free speech. 
However, there are times and cir- 
cumstances when the use of a P -A 

215 STATE STREET 

system can be limited or stopped by 
authorities, and rightfully so. For 
example, it is perfectly legal for law 
enforcement authorities to ban the 
use of P -A systems: At unreasonable 
hours of the night when such use 
might interfere with the sleep of 
private citizens; or, if the degree of 
loudness is such that it can cause 
harm or annoyance to listeners; or, 
if the character of sound distributed 
is of such nature as to detract from 
people engaged in normal occunti- 
tions or pleasures. 

It is a normal part of a Radio 
Service Dealer's routine business to 
rent out P -A systems when possible. 
When a P -A rental is arranged for, 
simply make sure that you don't use 
it too loudly or offensively. For ex- 
ample don't do what one chap did. He 
there making announcements that 
people should go to see the show 
playing at another theatre down the 
parked in front of a theatre air] sat 
block. Another P -A renter got into 
trouble when the user of his equip- 
ment drove down the highways using 

The Rctdiodyne* Line of 

HEAVY - DUTY ANTENNA HARDWARE 
Includes a 

20 FT. BOLT YOU CAN 

PUT IN YOUR POCKET! 

THE LINE OF A THOUSAND COMBINATIONS 
You can make stand-off stud extensions as 

long or as short as you like with genuine 
Radiodyne Antenna Hardware. All nuts, 
washers, couplings, bolt sections and 
threads are standard. With interchange- 
able Radiodyne parts in your service kit 
you can produce whatever hardware is 

required . you can get up on a roof 
and stay there until the job is finished. 
The Radiodvne line of a thousand com- 
binations features heavy-duty stand-off 

insulators that embody actual insulating 
qualities even in rain or sleet; all hard- 
ware is heavily zinc plated to withstand 
long outdoor service (passes 100 hr. salt 
test]; all small woodscrews are case- 
hardened. Radiodyne hardware is design- 
ed by and expressly for experienced radio 
and television servicemen. Ask your Radio 
Parts Jobber to show you the complete 
Radiodyne line. 

'Trade Mark Registered 

WESTERN COIL AND ELECTRICAL CO. 
ESTABLISHED 1915 

RACINE, WISCONSIN 
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Eliminate the Variables 
in 

Television Installation 
with the 

FIELD STRENGTH METER 
Do not depend on pictures- 

Use absolute measurements- 
Direct Meter Readings! 

Improves Installations!! 
Saves 1/2 the Work!! 

Has numerous features and advantages, 
including-(1) Measures actual picture sig- 
nal strength . (2) Permits actual pic- 
ture signal measurements without the use 
of a complete television set . (3) An- 
tenna orientation can be done exactly . 

(4) Measures losses or gain of various 
antenna and lead-in combinations . (5) 
Useful for checking receiver re -radiation 
(local oscillator) . (6) 12 CHANNEL 
SELECTOR ... (7) Amplitudes of interfer- 
ing signals can be checked . . .(8) Weighs 
only 5 lbs. . (9) Individually calibrated 

(10) Housed in attractive metal carry- 
ing case . (11) Initial cost of this unit 
is covered after only 3 or 4 installations 
(12) Operates on 110V, 60 Cycles, A.C. 

Model FSM-1, complete with tubes . 

N $99.50 

Transvision offers a complete line of 
Television Equipment, including: 

Television Kits and Cabinets 
Field Strength Meter 
Sweep Signal Generator 
All -Channel TV Booster 
Remote Control Units 
Tuners Lenses Antennas 
Accessories and Parts 

RADIOMEN ...You Can GET INTO The 

TELEVISION BUSINESS 
In a BIG WAY with the 

TRANSVISION DEALER PLAN 
RITE FOR FOLDER D-1 

TRANSVISION, INC. 
Dept. R.S.D. New Rochelle, N. Y. 

In Calif.: Transvision of California 
8572 Santa Monica Blvd., Hollywood 46 

All prices 5% higher west of Mississippi; 
all prices fair traded. 

All Prices Subject to Change 
Without Notice 

derisive language to people driving 
old cars, telling them to buy new 
cars at a certain auto sales agency. 
Still another P -A renter got in 
trouble with the law when he allowed 
the user to exhort people to go to a 
church of a certain denomination, 
hinting that if they didn't do so, 
they would wind up in Hell. That's 
a Hell of a note, but it proves that 
when properly used no one can 
prevent you from renting out your 
P -A equipment. 

CIRCUT COURT 
[front page 30] 

detector load resistor to obtain a 
center tap, the trimmer capacitor is 
then adjusted for minimum indica- 
tion between the tap and point B. 
The tap is marked point C. 

Then, with the signal generator 
set for 10.4 mc, slug 3 is set to give 
maximum indication between ground 
and point A. At 11 me the maximum 
indication is reached by adjusting 
slug 4. The repetition of adjustments 
2, 3 and 4 till no further improve- 
ment is obtained will result in op- 
timum performance from the circuit. 

Motorola Model 47611 
An interesting provision is made 

in the Motorola Model 47611, a 
home -type battery operated instru- 
ment, for conserving battery life. A 
partial schematic, showing the 3Q5 
output stage and battery supply, il- 
lustrates the details. 

The 3Q5 tube has a dual filament, 
designed for operation on either 1.4 
or 2.8 volts. The current drain of 
the separate sections of the filaments 
is 50 milliamperes each. Full fila- 
ment emission can be obtained by 
either of two connections, series or 
parallel. In the latter case the drain 
is 100 ma. 

The plate current of such a tube 
is naturally dependent ou the grid 
bias. If provision is made to vary 
the bias it is possible to control the 
plate current. While only o n e 
bias value is correct for minimum 
distortion, it is true that at low vol- 
ume levels the distortion will not be 
excessive if the bias is increased to 
a point where drain is sharply re- 
duced. 

Reference to the schematic will 
disclose two switches. The one in- 
dicated as Si is the ON-OFF switch, 
and closes circuits to both A and B 

* No -wobble aluminum shaft 

* Takes original Ad -A -Switch 

* Tinned trouble -free lugs 

* Pick -A -Shaft for widest choice 

* And the best resistance element 

HERE'S THAT TRIED -TESTED -PERFECTED CONTROL - - - 
* The Stabilized Element used ex- 
clusively in Clarostat carbon controls, 
is the greatest advance yet made in 
high -resistance elements. Glass -like, 
smooth, longest -wearing surface. Ac- 
curate resistance values first and last. 

Dual contact arm. Velvety rotation. 
No "noise" troubles. 

Just try a Clarostat control! You'll 
never settle for anything less, there- 
after! 

Ask your Clarostat jobber for 
latest catalog. Or write us. 

CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE In Canada: CANADIAN MARCONI CO., LTD. 
Montreal, P.O.. and branches 
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batteries. Note that the A battery 
connects only to one half of the fila- 
ment. The tube will operate satis- 
factorily at low levels with the low 
emission, and the total drain on the 
A battery is 200 ma. The other sec- 
tion of the switch connects the neg- 
ative terminal of the B battery to 
ground via two 390 ohm resistors in 
series. The drop across these resist- 
ors is applied as bias to the output 
tube. 

The second switch, marked S2. is 
the battery saver switch in the posi- 
tion shown. When it is closed the 
other half of the 3Q5 is energized 
and one of the 390 ohm resistors is 
shorted out. Both A and B drain are 
increased, but full power is available 
from the tube. 

Motorola 47B 1 I switching. 

Monitor Model M-3070 
The advent of FM bands on re- 

ceivers for the home has brought to 
light many ingenious circuit details. 
Probably no circuit has received 
more attention, and produced more 
variations, than the high frequency 
oscillator. This is not surprising, 
since at the high frequencies now in 
use, it is not easy to achieve the re- 
quired stability and uniformity of 
output. 

The Monitor Model M-3070 at- 
tacks the problem from an angle 
which appeals to numerous design- 
ers, but with no more in common 
with other separate oscillator tube 
circuits than the use of a 6C4 mini- 
ature tube. 

A portion of the complete schem- 
atic is shown to bring out the points 
to be explained. It might be well to 
point out that this set used separate 
front -ends for the AM and FM ser- 
vices. All coils and tuning conden- 
sers are used for one function only 
and no switching is done in signal 
frequency circuits. 

The oscillator circuit is a varia- 
tion of the time -tested Hartley cir- 
cuit. It will be recalled that the con- 
ditions for oscillation to take place 
are that the grid of the tube con- 
nect to one end of the tank circuit, 
the plate to the other end and the 
cathode to be tapped somewhere 
along the coil. 

Monitor M-3070 oscillator 

The conditions are fulfilled in the 
present case by the following meth- 
od: the grid is at ground potential 
for r -f voltages by virtue of the 100 
µµf capacitor to ground D.C. bias is 
developed across the 22K ohm re- 
sistor. One end of the tank circuit, 
consisting of the coil and associated 
condensers, is also at ground poten- 
tial by the path through the .001 if 
capacitor. 

The tube plate connects directly 
to the opposite end of the coil and 
the cathode is effectively tapped up 
on the coil by having it return to 
ground through an r -f choke. Feed- 
back is augmented by the 5µµf cap- 
acitor from the.plate to the cathode. 

Crosley 88T Series 
An unusual provision for increas- 

ing audio gain, and low frequency 
response, when the set is switched to 
FM operation is found in the Crosley 
88T Series. 

The output stage, employing a 25L6 
tube, derives its bias from a 150 ohm 

Crosley 88T output stage. 

"Flip Up" 
TV ANTENNA 

... the revolutionary PRE -ASSEMBLED, 
PRE -WIRED TV ANTENNA that gives 
Superior Performance on ALL CHAN- 
NELS-yet COSTS YOU ONLY 1/2 the 
price of equivalent antennas! 

Pre -wired, 
ready for use. 

Comes with*" 
Guy Ring 
end Wire 

Rotatable 
Beset 

PRE -ASSEMBLED, ready for use. 

Just "flip -up" (like an umbrella) 
and install. 

PRE -WIRED -just connect your 
lead-in to the two terminals. 

Receives ALL CHANNELS 

ALL -DIRECTIONAL; can be ori- 
ented for the weakest station in an 

area with assurance that all other 
channels will be brought in equally 
well. 

Extremely Sensitive. Unusual 
high gain on upper channels. Ideal 
for fringe areas. 

PRICE: $695 NET 

Completely assembled with rotatable base, 
7 -ft. mast, guy ring and guy wire. 
Additional 7 -ft. masts, to build antenna up 
to 19 ft., at small extra cost. 

ADDITIONAL Superior Features 
of the "Flip -Up" Antenna:- 

Upper and lower bands completely wired. 
Eliminates need for two separate antenna 
installations for the high and low TV 
bands; therefore, no coupling losses. 

RUGGED CONSTRUCTION: Mast of the an- 
tenna has been designed of non -conducting 
material which prevents possible grounding 
and reduction of signal strength. It has 
unusually high mechanical strength and is 
extremely rigid when installed. 
Guy ring and guy wires provided for 
added rigidity. 
Additional 7 -ft. extension masts can be fur- 
nished to increase height to total of 19 ft. - and REMEMBER, "Flip -Up" COSTS 
ABOUT 1/2 the price of equivalent 
antennas! 

All prices fair traded . . . 5% higher west 
of the Mississippi River. 
See your local Transvision Outlet, or for 

further information write to: 

TRANSVISION, INC DEPT. 
RSD 

NEW ROCHELLE, N. Y. 
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HOW 
$10 SALE 

for every sord-player 

`ray 
re our area! 

LIST PRICE $7.50 

5iLL NtW 

111014£ PCKVP. 
BASIC 

FICK piezoelectric 
Zo eE 

114 

t 1 

FIRSTARkuº 
original 

ceramic pickup! i 

SELLS 
UTE CALL! Fits all tone LF IN A 2-T0-5-MIN- 

arme whe 

rcstoe¢ 
make 

all 
youu s h TITONE. 

They'll say 'SOLD!" an 
hear prof- 

it. because -- 

TRANSCRIPTION TONE QUALITY! 
Full frequency to 10,000 cycles! Bell - 
like supertone makes even old players 
thrilling! 

FIRE ecteld 
MID; INI Al' 

awiitsmES Ú ague Booms sales. 
back 

customers. 

DOUBLES RECORD LIFE Aft 
PLEASURE! 

Gives ordinary worn 
ords sparkling quality-ieviv normal 
favorites. Will play down to Fs 

pressure, NO "needle talkl 

RUGGED! PERMANENT! No crys- 

tals, magnets, filaments to fail! No 
TITONE 

pre -amplifiers. 
Ceramic 

performs perfectly for years! 

NO TONE LIKE 

TITONE 
CALL YOUR JOBBER 

or write to 
E 

Box T-3 Elmsford, N. Y. 

resistor in the cathode circuit. During 
AM reception there is no by-pass ca- 
pacitor across this resistor. The re- 
sult is degeneration and nominal gain. 

In the FM position, a section of 
the range switch completes the circuit 
of a 20 µf by-pass capacitor across the 
bias resistor. Degenerative action will 
be eliminated; gain, particularly at 
low audio frequencies will be increas- 
ed. It is interesting to note that the 
coupling capacitor between audio 
stnnes is of only .001 µf capacity, thus 

;1\ ,ring high frequency response. 

MARKERS 
[froui page 28] 

nal by virtue of the internal (I, i 

of tl,c instrument. 
A new and unique marker gener 

ator is the Vision Tele Marker TM 
100 shown in Fig. 4. This unit can 
be used with any type sweep gener- 
ator and the connections are shown 
in Fig. 5. Operating on the principle 
of an absorption type wave trap, it 
absorbs a small portion of that part 
of the sweep signal, which corres- 
ponds to the resonant frequency of 
the wave trap. The great advantage 
of this method which is employed in 
many marker generators, is that no 
matter how strong or weak the sweep 
signal is, the marker can never over 
ride or distort it, since only a small 
percentage of energy is absorbed. The 
"pip" created by this method is real- 
ly a dip or indent in the frequency 
response curve, but since the Q of 
the wave trap is kept high this dip 
is quite sharp and distinct. 

Fig. 4-Vision Tele Marker TM -100 

Once a frequency response curve 
is obtained and the marker signal 
located, the alignment is very easy; 
especially when the marker is moved 
to the frequency under alignment in 
stagger -tuned i -f systems. Sometimes 
a number of markers are desired to 
appear at the same time, as for in - 

In 1949 as Before 

A COMPLETE LINE 
. of quality batteries. All sizes and 

voltages for all portable radios .. . 
simplifies ordering and stock! 

SUPERIOR QUALITY 
... made even better by new engineering 
principles that increase the service life of 
dated, fresh Burgess Batteries! 

NATIONAL DEMAND 
.. stimulated by advertising in nationally 

famous magazines read by more than 70 
million battery buyers every month! 

MORE PROFITS 
... through the gaining popularity of this 

sales -winning, complete line of better dry 
batteries! 

Get Set for Another 
BIG 

Portable 
Battery 
Season! 

Make your 
store head- 
quarters for 
popular Bur- 

gess radio batteries. Get new free 
counter and window displays-en- 
closures-streamers. Ask your job- 
ber or write to Burgess. 

If you're not already enjoying all 
the sales -winning, profit -making ad- 
vantages of the Burgess battery 
line, write or phone your Burgess 
jobber; or for the name of your 
nearby Burgess distributor write to 

BURGESS 
BATTERY CO. FREEPORT, ILL 
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stance in production alignment of TV 
receivers. Several marker generators 
can be connected in parallel or if 
wave trap type markers are used, 
they are all connected in series with 
the output lead of the sweep gener- 
ator. 

While any standard AM signal 
generator can be used to supply mar- 
ker "pips", a number of alert manu- 
facturers are offering special marker 
generators. The most frequently seen 
in television laboratories are the type 
where a calibrated test oscillator 
supplies an unmodulated r -f signal 
for marking. The Mega -Marker, which 
is of this type, covers the television 
i -f bands and features an extra large, 
calibrated vernier dial. 

Once the serviceman masters tl'e 
method of visual alignment of FM 
and television circuits, he will find 
that marker operation presents no 
great problem and that a good marker 
generator not only speeds up the pro- 
cedure, but it also assures accurate 
alignment, which is really important 
when the best in sensitivity and se- 

lectivity is required 

Kilovoltmeters 
Ifront page 26] 

insure that the capacitors are com- 
pletely discharged. 
(5) Never probe into the wiring of 
a high -voltage equipment with an 
uninsulated tool or wire. 
(6) Never make short-cut voltage 
tests by momentarily short-circuiting 
or grounding high -voltage points. 
(7) Never work in any high -voltage 
equipment without first studying the 
circuit diagram thoroughly and care- 
fully. If a diagram is not available, 
study the "cold" circuit. Do not 
stumble blindly through any piece of 
high -voltage apparatus. 
(8) Do not use metal -cased micro - 
ammeters, milliammeters, or volt- 
meters, nor meters with "live" metal- 
lic zero -adjuster screws, nor meters 
with the glass face missing. 
(9) When making high voltage 
measurements, set the meter first to 
its highest range. Then, if deflection 
is too far downscale, switch success- 
ively to lower ranges. This simple 
rule often prevents meter burnout. 
(10) Observe the one -hand rule. 
That is, keep one hand in your 
pocket when handling high voltages, 
and do your work with the other 
hand. A heavy electrical jolt received 
through one hand very likely will do 
less bodily damage than a shock re- 
ceived through both hands. 

Model "600" 
Patents Applied for 

The indoor model television antenna 
the industry has needed! 

Appearance 
Operation Principle 
Simplicity 
Reception 

Here is the new VIDEO ANTENNA you've been waiting for... 
new luxurious appearance which blends with any type furnish- 

ings...new design and operation, no mechanical adjustments to 

change stations, turn switch to channel desired, electrically 

tuned to station ... good reception for as far as 25 miles, 1 to 

1.5 standing wave ratio in each channel ... easy to use, in- 

stantly ready for use ... operates anywhere in the house, no 

landlord's permission needed . . . net weight only 31/4 lbs. 

"Iricrait"antennas ore available at leading jobbers.lf your 
jobber cannot supply you, write us for nearest jobber. 

/Aiei"""A P/LodICCed 
1539 North Ashland Ave., Chicago 22, III. 

MonefocturºrPöf comploto line of Television, FM and AM antennas and accosiorios 

OPERATE RADIO RECEIVERS FROM 

SINGLE BATTERY? 

Fiectra 
It's Easy with this 
SYNCRO POWER UNIT... 
The Model "Q" Syncro power provides A and B voltages from a 6 -volt battery with 
only r4r3 the drain that an auto radio exerts on battery. Gives over three weeks' 
reception for a 4 -tube radio from a single storage battery charge. Costs but a few 
cents a day to operate. 
There is a big country market for the Model "Q" and the Model "R" for dealers in 
the farm country, and for city dealers whose customers have summer homes. Model 
"R" for 2 -volt 4, 5, 6 and 7 -tube radios. Model "Q" for 1.4 volt 4, 5 and 6 -tube radios. 
There is an Electro Battery Eliminator for every requirement operating from either 
110V, or 220V, 50 to 60 cycles, or from 6V storage battery; also 6V, 15 amp. Model 
"A" operating from 110V, 50 to 60 cycles. All are completely filtered and hum free. 
Compact units of sturdy construction with Hammerloid finish. Operate in any position. 

ELECTRO PRODUCTS LABORATORIES 
Pioneer Manufacturers of Battery I liminators 

549 W. Randolph St. Chicago 6, Illinois 
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RADIO 

TROUBLESHOOTER'S 
HANDBOOK 

Eliminates useless 
testing on 4 jobs 

out of 5 

...YOUR 
COMPLETE 
PRACTICAL RADIO 
SERVICE LIBRARY 

eeein two 
"giant books 

MODERN RADIO 
SERVICING 

A complete guide to trouble- 
shooting, instruments, circuit 

analysis, repair. 

LEARN TO WORK BY MODERN 
PROFESSIONAL METHODS 

Train for the big pay jobs! 
Ghirardi's MODERN RADIO SERV- 

ICING is a complete, 1 vol. course in all phases 
of professional radio -electronic repair. Tells how 
to make preliminary trouble checks on difficult 
jobs; how to analyze any circuit and its com- 
ponents; how, when and where to use all types 
of test instruments and interpret their readings 
to track down the trouble-even how to start a 
service business of your own. Everything is ex- 
plained simply and thoroughly. 706 clear illus- 
trations and 723 self -test review questions make 
study easy. Read it for 10 days AT OUR RISK! 
Complete 1300 -page book only $5-or see special 
combination price offer below. 

CUT TIME IN HALF ON 
COMMON SERVICE JOBS 

Work faster-make more money 
Almost 4 out of 5 radio repair jobs 

can be handled as easily as falling off a log! 
Just look up the model of the set to be fixed. 
Chances are Ghirardi's RADIO TROUBLE- 
SHOOTER'S HANDBOOK tells exactly what 
the trouble is, exactly how to fix it. Gives com- 
mon troubles, their symptoms and remedies for 
over 4800 radios by 202 manufacturers. Hun- 
dreds of additional pages contain tube data; 
transformer trouble listings, alignment charts 
and dozens of diagrams, etc. for faster, better 
service on any radio ever made. Only $5-or see 
special combination offer. 

MONEY SAVING OFFER! 
Let Ghirardi's RADIO 

TROUBLESHOOTER'S HAND- 
BOOK save time, help you mak 
more money on common servi 
jobs. Let MODERN RADIO 
SERVICING train you in truly 
scientific servicing that can pave 
your way to the big money lobs. 
Get BOTH big books at the 
special price of only $9.50 for 
the two ($10.50 foreign). Read 
these helpful books for 10 days 
at our risk. 

10 -DAY 

EXAMINATION 

COUPON 

Dept. RSD-39, Murray Hill Books, Inc., 
232 Madison Ave., New York 16, N. Y. 

Send me the Ghirardi books checked below for 
10 days' examination on approval. In 10 days I will 
pay for the books, plus a few cents postage, or 
return them postpaid. (Postage paid on cash orders; 
same return privilege. Books sent on approval in 
II. S. only.) 

MODERN RADIO SERVICING 
$5 ($5.50 outside U.S.A.) 

D RADIO TROUBLESHOOTER'S HANDBOOK 
$5 ($5.50 outside U.S.A.) 

SPECIAL MONEY -SAVING OFFER 
Both of above big books $9.50 

($10.50 outside U.S.A.) 

Name 

Address 

City & Zone State 

(11) Keep the surfaces of all high - 
voltage test equipment free of mois- 
ture, oil, and dirt. Clean surfaces re- 
duce the danger of flashover and min- 
imize stray, high -order shunting re- 
sistance. 
(12) In kilovoltmeters, make sure 
that the indicating meter is con- 
nected to the ground or B -minus end 
of the multiplier resistor. This re- 
duces shock hazard which might be 
occasioned by a dangerous meter. 

VOM 

[from page 20] 

Since the circuits are so similar, 
there seems to be no need for includ- 
ing a separate diagram. The use of 
the series condenser does introduce 
some error which diminishes as the 
frequency is increased, but at no time 
is this error at all serious. If it is 
known that no d.c. is present in the 
circuit under examination, the con- 
denser need not be used; in many 
instruments this is accomplished by 
using the ordinary a -c voltage ranges 
for such work. Bear in mind that 
when using the output voltage ranges, 
zero DB corresponds to 1.73 volts and 
this is the voltage appearing across 
a 500 ohm load when 6 milliwatts is 
dissipated through the load. Itíost 
instruments calibrated to read deci- 
bels are arranged so that zero DB is 
located somewhere near the center of 
the meter scale. 

Fig. 8-A -C current measuring cir- 
cuit, Triplett Model 2405-A 

In some applications the ability to 
measure a -c amperes is very desirable 
as, for instance, in checking the prim- 
ary current of a power transformer. 
At least one type of multimeter is 
equipped to measure values of altern - 

60 ft. 

SELF-SUPPORTING 

asy_up 
TOWER FOR 

TV ANTENNA 

* Use antenna 
and pole of 
your choice 
(Up to 40 lbs.) 

* One man can 
install 

* Light weight 
(65 lbs.) 

* Pre -built in 
three sections 

* Fully 
weather- 
proofed 

* Mounts on 
peaked or 
flat roof 

* Hinged to tip 
up and down 

Easy -Up tower gives you a quick, trouble - 
free way to obtain adequate height for 
your TV antenna. The new Model 200 is 
an improved triangular -type tower, gen- 
erously cross -braced for extra strength. 
Assembled in 9 minutes at site of instal- 
lation. No more struggling with pipe - 

'6 masts with their maze of guy -wires. Pays 
for itself in lime and trouble saved. Extra 
heavy duty square -type tower available. 

0 

I 

Sold Through Jobbers Only 

Write for Hell details 

Easy -Up Tower Co. 
3800 Kinzie .Aye. 

Racine, Wis. 
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sting current and the simplified cir- 
cuit (Triplett Model 2405-A) is shown 
in Fig. 8. Such measurements are 
accomplished through the use of a 

current transformer having a prim- 
ary tapped for 0.5, 1.0, 5.0 and 10 am- 
peres. When a section of this primary 
is connected in series with the circuit 
under test, current flowing through 
the primary induces a voltage in the 
secondary; the magnitude of the sec- 
ondary voltage depends, of course, 
upon the current flow and the num- 
ber of primary turns in use. The sec- 
ondary voltage is applied to the me- 
ter rectifier and the rectified voltage 
is measured by the meter. 

Additional Features 

It should be borne in mind that 
changing from one function to an- 
other and from one range to another 
is accomplished through the medium 
of switches and, sometimes, pin jacks 
or binding posts. In the usual case. 
two switches are used; one for select- 
ing the desired function, the second 
for selecting the desired range. To 
make operation as simple and as fool- 
proof as possible, some manufacturers 
have attempted to reduce complica- 
tions in so far as possible. The Simp- 
son Model 221 which employs a pat- 
ented Roto -Ranger principle is an 
example of such design. A single 
switch performs all changes in func- 
tion or range. In addition, the meter 
scales are changed as the switch is 
rotated so that there is an individual 
calibration for each range and the 
use of multiplying factors and the 
use of numerous scale calibrations is 
eliminated, since only one scale is 
visible at a time. 

In many pocket -type instruments, 
the switching arrangements have been 
simplified as much as possible. For 
instance, the Weston Model 697 uses 
only two simple toggle switches. Sup- 
reme pocket -type meters are equipped 
with one switch which is operated 
simultaneously with the ohmmeter 
zero adjuster. Other instruments. 
notably the Precision Multi -Master 
line use push buttons for shifting 
ranges. 

Large meters having easy to read 
scales are an important feature of 
many modern multimeters; this fea- 
ture is often combined with the loca- 
tion of the most often used ranges at 
the top of the instrument scale, in 
order to afford the greatest scale 
length in such cases. 

Finally, the provisions for measur- 
ing very high d -c voltages should be 
noted; an important feature, of 
course, in television servicing. The 

TELEVISION RECEPTION PROBLEM-No. 1 of a series. 

Workshop TV Antennas Eliminate Ghosts 

The sharp directional "pickup" pattern 
shows how Workshop 3 -element, high gain, 
TV antennas eliminate "ghosts" by fo- 
cusing on the stronger, direct signal only. 

Send for the new Workshop TV Catalog (No. 49) 

The WORKSHOP ASSOCIATES 
,tiperiulist. in High -Frequency ftnlennus 

69 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASSACHUSETTS 

,The Original South River 

Q(JALITY ) Chimney Mount Antenna Base Model No. SR 10 
PRICEThe Aristocrat of AntennaIPat. Bases 

acesPend gl 

*FEATURES 
found in no other 
mounting bases. 

The New South River 

Duo -Mount Antenna Base 

Model No. 

1' 
Holds antennas from steel/2" 

D. Made of riveted 
in 

hotdipell, ever 
gal 

vanized 

fines Features 
specialBoxed 

List Price $4.50 Individually 

Holds tubing from 
t/z " to n/2" 
pipe from 1/4 

0. D., 
"to 11/4". Exceptionally durable. 

The four eye bolts en- able straps to be tight- ened evenly. Also available in two sec- tions if requested. 
List Price $7.50 Individually 

Boxed 

Both mounts can be installed in 
minutes by one man with no spe- 
cial tools. 

See your jobber or write to 

SOUTH RIVER 
Metal Products Company, Inc. 

South River, New Jersey 
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STAR TAMPIN 

STAR DRYVIN 

STAR STAZIN 

STAR SPRINSIN 

Easier 
Antenna 

Installations 
Star Expansion Bolts make it 

easy to fasten TV equipment 

to brick, stone, concrete or 

any other type of masonry. 

Help you to position antenna 

masts, cables and lines in the 

best possible manner...assure 

greater satisfaction; reduce 

service calls. There's a Star 

fastening for every masonry 

job. See your jobber or write 

for details. 

*STAR EXPANSION 
BOLT CO. INC. 

147 Cedar Street, New York 6, N. Y. 

1 SHOOTS 

FASTER! 

PRICE 
89.95 al 
Distribu- 
tor or 
postpaid. 
direct 
Sorry, no 
COD's. 
Ohioan's 
add 3r/o 
State 
Sales Taxi 

TROUBLE 
MAKES MORE MONEY 
FOR YOU ON JOB OR 
AT SERVICE BENCH ! 

I I 

I &qnalefte I 

I MULTI -FREQUENCY GENERATOR 
In radio service work, time means 
money. Locate trouble faster, handle 
a much greater volume of work with 
the SIGNALETTE. As a trouble shoot- 
ing tool, SIGNALETTE has no equal. 
Merely plug in any 110 V. AC -DC line. 
start at speaker end of circuit and trace I 

I 

back, stage by stage, listening in set's 
speaker. Generates RF, IF and AUDIO 

1 

Frequencies, 2500 cycles to 20 Mega- 
cycles. Also used for checks on Sensi- 
tivity, Gain, Peaking, Shielding, Tube 
testing. Wt. 15 oz. Fits pocket or tool 
kit. See at your list. ur triter direct. 

CLIPPARD INSTRUMENT 
LABORATORY, INC. 

Dept. 1) 1125 Rank Street 
Cincinnati 14, Ohio 

Qualified Jobbersers write, wire for details. 

average present-day high-grade ins- 
trument will measure voltages un to 
5000, and usually a separate jack or 
binding post is provided for the high- 
est range In measuring voltages of 
this order, it is hardly necessary to 
remind the reader that specially in- 
sulated test leads should be used to 
insure safety. Many manufacturers 
recognizing this fact, nnike a ailable 
a set of test leads with the multiplier 
for the highest range built into the 
leads. 

- WANTED - 
RADIO MECHANICS 

Ar least 2 yes mechanics expert,1 on aireraIt 
radio equipment. 2nd class F.C.)'. Radio -Tele- 
graph Lic. nec. Amateur Radio License desirable. 
Apply 9-4 Mon. thru Fri., or write 

PERSONNEL DEPARTMENT 

PAN AMERICAN WORLD AIRWAYS 
LaGuardia Field Long Island, N. Y. 
or phone H Avemeyer 4-8400, ext. 503 (N.Y.) 

Alliance Mfg. Co. 36 

American Phenolic Corp. 38 

Amperite Co., The 47 

Belden Mfg. Co. 5 

Burgess Battery Co. 44 

Clarostat Mfg. Co., Inc. 42 

Clippard Instru. Lab., Inc. 48 

Duotone Co., Inc., The _.. 37 

Easy -Up Tower Co. 
Electro Products Labs. 
Electro -Voice, Inc. 

General Elec. Co. (Components) 
General Elec. Co. (Tube Div.) 
Heath Co., The 

House of TV, The 

Hytron Radio & Electronics Corp. 
JFD Manufacturing Co. 
La Pointe Plascomold Corp. 
Mallory & Co., Inc., P.R. 

Murray Hill Books, Inc. 

Pan American World Airways. 
Radiart Corp. (Aerials) .. 

Radiart Corp. (Vibrators) 
RCA (Test Equip. Div.) 
RCA (Tube Div.) 
Rider, John F. Publisher, Inc. 
Sonotone Corp. 
South River Metal Products Co. 
Star Expansion Bolt Co., Inc. 

46 

45 

10 

29 

7 

33 

34 

14 

40 

8 

Cover 2 

46 

48 

31 

II 
9 

Cover 4 

35 

44 

47 

48 

Stewart -Warner Corp Cover 3 

Sylvania Elec. Prods., Inc. 
Telrex, Inc. 48 

Transvision, Inc. 42, 43 

Tricraft Products Co. 45 
Ward Products Corp. 2, 3 

Western Coil & Electrical Co. _ _40, 41 

Workshop Associates, Inc., The 47 

AMPERITE 
Studio Microphones 

at P.A. Price's 

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 $12.00 
Model KKH, list $18.00 

ISpezia' Write for Special Introductory 
Offer, 

Offer: and 4 -page 
illustrated folder 

AMPERITE Cmpany_Lnc. 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 

ono 

/NC. 

CONICAL ANTENNAS 
RUTHERFORD AVENUE ON ROUTE, 35 

ASBURY PARK, N. J.PHONE, ASBURY PARK 'I O119 
803 879R, ASBURY PARK, N. J. 

Patent Pend.n, 

THE 4XTV 

"America's 
Outstanding 
Television 

Beam 

Hi -Gain Stacked Conical "V" 
Beam 
Channels 2 to 13 Plus FM 
Low Inception Arigle 
Extremely High Signal to 
Noise Ratio 
150 Ohm Non -varying Imped- 
ance 
Use 72, 150 or 300 Ohm Trans- 
mission Lines 
Universal Mounting Clamps 

SEE YOUR DISTRIBUTOR 
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AI slighl extra cost. 

Pictured et top: 

NEW YDRKER (AVC-1) Modern style 
in hand -rubbed African mahogany 
that fi:s every room. No -Drift FM 
sound. Instant eye -ear tuning. 
Over 58 sq. in. picture; with op- 
tional* magnifier, over 73 sq. in. 

At left: 

WAKEFIELD (AVC-2) is the same set 
in every feature, in a beautiful 18th 
Century style cabinet of rich 
grained dark mahogany. 

Not illustrated: 

WASHINGTON (AVT-1), direct -view 
TV, an Adam Consolette in dark 
Hondt_ras mahogany. Over 58 sq. 
in. picture. 

77 -e- 

a 

yZ :1-- I `-e."-,-"1."-.. 

_ 

. ,' ! 4 

.`. 

with the GREAT 

PHOTO -MIRROR SCREEN 
The bright, easy -tin -the -eyes picture in the 
Wonder Window is placed where the most 

people can er_joy it in the most comfort. And 
when ycu're not Looking, this set is a beau- 
tiful commode with no working parts ex- 

posed! Nc wonder Stewart -Warner dealers 
are saying: "Compare before you buy. Ask 
for a demcrst^atiorf" 

TELEVISION AM RADIO FM RADIO -PHONOGRAPHS 

STEWART-WARNER ELECTRIC Division of the 

Stewart -Warner Corporation, Chicago 14 

u-, 



RCA's new 1949 Movement and Inventory Guide helps you achieve a much larger turnover. 
Ask your RCA Tube Distributor for a copy. 

More profit for you 
in the complete line of RCA tubes 

AM, FM, or TV ... practically every make Keep up-to-date ... ask your RCA Dis - 
and model receiver you're called upon to tributor for the following bulletins: 
service can be completely re -equipped 
with RCA tubes ... from glass, metal and 
the latest miniatures to television kine- 
scopes. Your RCA Distributor carries ex- 
tensive stocks for your convenience. 

Having the tubes your customers need 
... and the brand they prefer ... means New 1949 Movement & Inventory Guide 
more business for you-from more people! (2FR933) 

Receiving Tubes for AM, FM, and Tele- 
vision Broadcast (1275-D) 

Receiving Tube Manual (RC -15) 

Receiving Tube Price List (2F215R7) 

AND MAKE MUCH MORE! 
A proved) traffic stopper is this "Top 
Performers" display in full colors- 
part of a new Display Service. Ask 
your RCA Distributor for the latest 
flyer "Stop 1 in 4 and Make Much 
More," for complete story. 

ALWAYS KEEP IN TOUCH WITH YOUR RCA TUBE DISTRIBUTOR 

teeTUBE DEPARTMENT 

RADIO CORPORATION of AMERICA 
ee HARRISON, N. J. 


