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the best color TV picture 
the growth of color TV means an even greater demand for 
CDR Rotors for pm-point accuracy of antenna direcUon. 

2 a better picture on more stations 
COR Rotors add to the pleasure of TV viewing because 
they line up the antenna perfectly with the transmitted 
TV signal giving a BETIER picture .•• and making i t 
possible to bring in MORE stations. 

••••••••• 
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TR 11 and 12 
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AR 1 and 2 

tested and proven dependable 
thousands and thousands of COR Rotors have proven 
their dependability over years of unfailing performance 
in installations everywhere in the nation. Quality 
and engineering you know you can count on. 

pre-sold to your customers 
the greatest coverage and concentntion of full minute 
spot announcements on leading TV staUons is 
working for YOU •. pre-selhng your customers. 

the complete line 
a model for every need .. for every appHcalion. COR Rotors 
make it possible for you lo give your customer exactly 
what is needed ... the nght CDR Rotor for the right rob. 
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Make MORE Money FASTER with /!6111 

CUT TESTING TIME IN HAU - DOUILE TUIE SALES 

Measures true dynamic mutual con
ductance with laboratory accuracy 
under actual operating conditions right 
in the home. Makes complete tube lest 
in seconds. Quickly detects weak or in
operative tubes. Shows customer the 
true condition and life expectancy of 
the tubes and sells more tubes right on 
the spot. Cuts seruicing time, ljaues 
costly call-backs, wins customer con
fidence, and brings more profit. One 
extra tube sale on each of 5 calls a day 
pays for the Dyna-Quik in a few weeks. 

LABORATORY-ACCURATE 

. ' NEW Model 650 
50Ja1/j :lMlejl, mojt Complete, Portable 

DYNAMIC MUTUAL CONDUCTANCE 

TUBE & TRANSISTOR TESTER 
Offers New feotures-Mo re Feolures! Checks over 99% of 
the lubes most widely used in television receivers, plus populor 
home ond portoble rodio tubes. Tests o ver 500 tube t y pes. 
list s ove r 125 t u be types, with seltings, on socket ponels 
for moximum operoting speed. Complete listing in fa st 
t e le pho ne-index type selector . Includes 16 spore sockets 
ond sufficient fllomenl voltoges for future new tube types. 
Phosphor bronze socket contocts. Tests e ach section of mul
tiple tubes separately for Gm- Shorts-Grid Emission
Gas Content-and life. Gives instontoneous He ate r Con
tinuity check. Shows tube condition on "Good-Bod" scole ond 
in micromhos. Special bridge ossures outomotic line compenso· 
tion. Simple to operote. No multiple sw it ching- No roll 
chart. Includes pin slroighteners. Transistor Teste r checks 
junction, point contoct ond borrier lronsislors, germonium ond 
silicon diodes, selenium ond silicon rectifiers. $J6995 

Net, -

FAMOUS Model 500 

See your 8&K Distributor, 
or write for Bulletin 500-650-D 

WorfJ• j :JajUjf S,,/f;,"9 Portable 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 
This is the B&K quick-check tube tester tho! hos revolutioni:i:ed 
TV set servicing! Servicemen• soy: " Besl tube tester I' ve ever 
ownecl for speed ond clependobi/ily'.' " Wonderful inslrument. 
Mokes money'.' " Poid for ilseH severol times. Reo/ly indispen· 
sob/e'.' " Hove two ... one for the shop ond one for house co/ls'.' 
" Adds income ond soves unprofitoble coll-bocks:' Thot is why 
thousonds of the Model 500 ore now in profitoble use oll over 
the notion. Tests tubes for Shorts, Grid Emission, Gas Con
te nt, l eakage, ond Dynam ic Mut ual Conductance-in 
a matter o f se conds. life Test detects tubes wi1h short life 
expectoncy. Shows tube condition on "Good-Bod" scole ond 
in micromhos. One switch test s everything. No multiple 
swi1ching-No roll chort. Speciol bridge mointoins outomotic 
line compensotion. 7-pin ond 9-pin stroighteners. $JQ995 

I.,-------,,-:--. N... -

'Nam<n on ••qvell 
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SELL 

Fall is the season for selling-and AMPHENOL's new Color

Couplers are profitable selling items! Connecting two, three 

or four TV sets to one antenna system, Color-Couplers work 

with flawless efficiency - effective isolation, low loss and 

properly matched impedances for clear, bright pictures. Flat 

signal response makes them tops for color and equally good 

for Black & White TV -can be used with FM radio, too. 

114·097 Two Set Color·CoupJer 

114-098 Three Set Color·Coupler 

114-099 four Set Color.coupler 

L--&---1 COUNTIR-TOP DISPLAY 

An aHroctive, 3 color display comes he 
with Color-Couplen at a spedal Intro
ductory price. On YO« counter, thll ca.. 
play will nQt .., catch the .-at w1I 
catch lhe .... toOI 

$2.95 List 

3.95 list 

4.95 list 
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Hot·and·humid or cold·and·damp •.. Aerovox 
"DURAMIC" Capacitors give you "trouble·free" 
operation even under the most adverse weather 
conditions. You avoid costly call·backs when you 
specify.and·buy "DURAMIC" capacitors because 
the severe-service characteristics are built into 
each capacitor. 

AEROVOX " DURAMICS" 
..• utilize a dense steatite case to provide ex
ceptional protection against humidity. All termi
nal lead wires are firmly imbedded into the end 
seals so that they will not pull out or work loose 
even under the most severe operating conditions. 

AEROVOX " DURAMICS" 
.. . have that exclusive Ae rovox end.fill which will 
not soften or flow nor separate from the case at 
any rated temperature. 

AEROVOX " DURAMICS" 
••. I ave excellent power.factor, insulation resist· 
ance and temperature characteristics. Operating 
temperatures from -ss•c. to +ss•c. Available 
in 10 standard voltage ratings from 200 to 
is.ooo voe. 

Your local Aerovox Distributor always carries a 
stock of Aerovox "OURAMIC" Capacitors in a 
wide range of capacitance values and voltage 
ratings. While you're there ask for your free copy 
of the latest Aerovox Catalog with complete list· 
ings of all Aerovox components. 

Olurlbutor Salo• Oiwioion NEW &EDFORD, MASS. 
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. A wonderful offer 
trorri the 

RA yrnEON RECEIVING 
rvBE pISTRIBVTORS 

who sponsor 

at no added cost . • • 

the Raytheon Bonded vealer 
program· · · 

GROUP 
for Raytheon 

who by preference 

N ow, Registered Bonded Dealers can gain personal securiLy for themselves 

and lheir families - automatically increase their life insw-.mce coverage, 
through their regular purchases of Raytheon Receivinf! Tubes. The amount 
or CO\·erage is determined by the quantity of Receinng Tubes the dealer buys. 

The ~cw England Mutual Life Insurance Company has created a Group Life 
Insurance P lan for Raytheon Bonded Eleclronic Technicians - a plan of
fered exclusively by Raylheon D istributors who spon~or the Bonded Dealer 
Program. Any such Distributor who meets the necessary rcquiremenl.;; for 
setting up a Group Life Insurance Plan for Bonded Deal~r:; may give Lhem 
this valuable protection without Lhc necessity of a physical examination. 
Check with your Raylheon Sponsoring Distributor and sec if he has it avail
able to you. 

If you're not at present a R aytheon Bonded Dealer, beLLer see your Sponsor
ing Distributor as to whether you can qualify. You'll find being a Raytheon 
Bonded Dealer a real asset to you. You'll find using Raytheon quality receiv
ing tubes is a big help, too. 

• J\Jml11lottred and undtrwriUm ~II Nrw Englllnd M uluol Lile J n111ra>1c< Company 

RAYTHEON MANUFACTURING COMPANY 

NEWTON 58, MASS. 
55 Chapel Slreel 

Receiving and ColhodC! Roy Tube O~rofioru 

CHICAGO, IU. AnANTA 6, GA. 
9501 Grand Ave. (Franklin Park) llstl Zonollte Rd. N.E_ 

LOS AN GELES 7, CALIF. 
2419 So. Grand Ave. 

Raytheon n1ake1 l Recejying and Picture Tubes,, Reliable S1.1bminiolure and Miniature TubC1, 
all those ~ Semiconductor Oiodttt and Tram.iston, NucJeonic TubeJ, Mic:rowovc Tubcn. -
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I LIFE INSURANCE* 
Bonded Elect1/lonic Technicians 

use RAYTHEON RECEIVING TUBES 
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A treatment of the basic principles of operation of the 
Echo Sounder, Transducer, Oscillators and Fathometers. 

Elbert 

Robberson 

ECHO sounders have been in existence 
for years, buc their widespread 

use on small boats has come only re
cently. There arc many boatmen who 
now consider this instrument the most 
important device abonrd. First, the echo 
sounder gives cominuous, accurate in
dications of the depth of the wacer 
under the boat. Irregularities can be 
sponed immediately. This is uscfuJ, 
not only for keeping the boat off the 
beach or rocks and shoals, but also 
for navigation, through the identifica
tion of ridges, valleys, and underwater 
contour line~. The instrument is also 
valuable in dredging, pipe laying, chan
nel clearing and sub-surface charting. 
An interesting new-found use has 
brought about a new era in the ac
ceptance of this electronic device. A 
suitable echo sounder will spot fish 
undenv:ner, show the size of a school, 
give an indication of the kind of fish 
and even tell how deep co set the nets 
for draggmg the fish in. As an ex· 
ample, the manager of one fishing~ 

boat lleec states that after installing 
echo sounders, fleet catches jumped up 
more than 25 per cent. In some areas 

6 

there wouldn't be any profitable fishing, 
were ic not for the ability to find the 
elusive quarry. Accordingly, the sales 
and sen•ice of echo sounders can be 
an important function of the marine· 
electronics shop. 

Basic Principles 
P rinciples of echo sounding were 

known more than fifty-years ago. H ow· 
ever, the devices used were bulky and 
incfficienc, and would not be suitable 
for today's small boat. T hese early in
struments clearly show the basic prin
ciples which are used today. On one 
0£ these insLruments, an explosive 
charge was set off against a steel plate 
placed in the bottom of the hull, and 
at the same time a clock or timing 
mechanism, calibrated in fathoms, was 
set in motion. The return of the echo 
f:rom the bottom was picked up in a 
microphone-like listening device which, 
through a relay, stopped the motion 
of the clock timer. The depth of water 
underneath the vessel could then be 
read f:rom the riming dial. Another de· 
vice used a metal "projector," in con· 
tact with the water at the bottom of 
the vessel, which was struck with a 
hammer to send out a pulse of sound 
energy to the bottom. Later, electromag· 
net oscillators were used to provide the 
sound energy. The listening devices, or 
"hydrophones," were various, but most 
of them were applications of the simple 
principles of a microphone and ampli
fier which actuated a timing mecha
nism, or to which an operator listened 
with earphones. Some early sounders 

A cutaway view showing typical 
installation of a fothometer. 

were complete!} manual in operation 
- the operator sending a sound pulse 
to the bottom by pressing a telegraph 
key, and at the s.ime time, starting a 
stop watch. Upon return of the echo, 
which was heard in a headset, the op
erator stopped the watch and could 
figure the water depdi from the fact 
that sound travels through salt water 
on the aver:ige of 4800 ft. per second. 

All o( these sonic sounders suffered 
from the fact that underwater noises 
from the ocean, the \·esscl and the pro
pellers, were in approximately the same 
&equenc) range as the intentionally 
Lransmiued sound pulse. These noises, 
therefore, could seriously inter!ere with 
operation of the sounding device. T o 
avoid this interference, the frequency 
of operation was moved into the ultra· 
sonic range around 20 to 50- kilocycles. 
To generate this energy, some equip
ments used a low-frequency radiotele
graph transmitter. 

Transducers 
Because ordinary electromagnetic os

cillators, or transducers, would not op
erate Jt frequencies this high, two 
dilierent forms of transducers, or pro
jectors :mcl receivers, were employed. 
One operated through piezo electricity 
and consisted of a sandwich of quartz 
crystals mounted between steel plates. 
and was Aooded with oil for insulation 
and impro\'ed sound propagation. T he 
other type of transducer used magneto
strictive principles and consisted of lam
inations, or tubes of nickel, polarized 

[Continued on page 48) 
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Eliminating Color TYi Part I 

A brief review of basic color circuitry is 
presented to provide a foundation for 
the solution of interlerence problems. 

by The Washingto n Te levision 

Interfere nce Committee (WTVIC) 

We hove hod the privilege of presenting 
the work of the Washington Television 
Interference Committee (WTVIC) to our 
readership once before (Morch 1957). 
We ore again indebted to them for this 
series of articles relating to TVI in color 
TV reception. Both the committee and 
this publlcotion are grateful to the fol
lowing individuals and agencies for mak
ing available portions of the material 
presented herein· Clint Wolter, Field 
Service Administrator, RCA Service Com
pany, Comden, N. J. , John Kimball, 
Philco Corporation, Ph1ladelph10, Po.; 
Westinghouse Electric Corporation, Me
tuchen, New Jersey; Peter LoBorbero, 
Admiral Distributors, Washington, D. C., 
and Granvil le Klink, WTOP-TV, Wash
ington, P. C. 

M ANUFACTURERS o( color Lele\•1sio11 
receivers make :l\ ailable to their 

service agencies. together with routine 
sen ice butlctins. cxcellem up Lo J.\lc 

l(TUNERJ 

L _ 

Jel:li!e<l mform:u.ion on color recci,·er 
fundamentals and circuitry. However, 
to introduce an initial study of color 
TV! a review of ba!>ic color television 
receiver circuitry and operation such as 
might no\\ be encountered is Jesirable. 
This matcri.il IS composite in nature 
d!lu docs not reOect the current recei\•
cr c.lesign of an) par11cular manufactur
er. In the block c.11agram (Fig. l) the 
mc.l.iv1du:il circum ol the color receiver 
.ire groupcc.I, accorJ1ng to function, in 
eight sections, .111d show the paths fol
lowed by the signal components. and 
auxiliary circuits required for the re
production of a color bro.1c.lcast. T he 
heading of ea .. h ~ection relates to the 
prec.lominaot function of iu, section. 

Since the opcr.1uon of a color tele-

( VIDEO 1-FJ 

(REFERENCE} 

\ "1011 rc\.ci\ er i~ ~~entiall} the same 
a~ that of .1 bl:ick anc.I white receiver 
except lor these aud.ition:il circutts, it 
j, ~uscept ible to many interference 
prohlcms usually associated wirh .1 
hlad. and white rccci\·er. 

Tuner Unit 
The lllner unit ol a color tele\ is1on 

rccel\ er 1~ \·cry similar to its counter
part in the monochrome recei\'er. The 
'elected "iueo and sound signals are 
:.unphfied in the r/ amplifier :md then 
coupled to the mixer. The \'ic.lco ~ignal 
include~ video. sync pulses, equalizing 
pul~es, blanking pulses ant.I color sub 
carrier. In the mixer sL1ge, these sig 
11.1ls arc comhu1ec.I with an rf signal 

[Co111i1111ed on page 16] 

Fig. 1- Comple1e block diagram of a typical present day color TV receiver. 
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PH I LCO is the 

PHILCO 7100A-Newe1t Philco 
Universal Color and Dot Bar Generator 

The new Philco Universal Color and Dot Bar 
Generaror, Wee all Philco Test Equipment, was 
designed by expert engineers who know service 
work best. Built by trained tecbnicians co rigid 
and high qualiry standards for more depend
able, more accurace, faster work on the job. ------------------, 

BUILT-IN QUALITY FEATURES 

• 4 crystals for maximum accuracy. 

• Crystal controlled sound carrier, picture 
carrier, sync circuitry and color d isplay. 

• Visual marker signal to identify color bars. 

• Regulaled power sup ply. 

• Separate R.F. and video attenuators. 

• Positive and negative video signals for 
localizing trouble. 

• Comp lete with R.F. and video cables. 

• Tube complement of 14 tubes: 7-12AT7, 
1-12AU7, 2-6CS7, 1-6CL6, 1-513, 2-003. 

L-----------------J 

For Sure Success in Color Servicing 
Philco Tesc Equipmenc is designed ro help your profits grow by being 
fascer and more accurace in solving every service problem. This Jacesc 
Philco Universal Color Bar and Doc Bar Generator combining both 
services in one compact. lighrweighr case eliminates rhe nuisance of 
using separate insuumems. Improved convergence signals are provided 
and a .. whice-rascer'" display is included co speed up accurate "color
puriry .. adjusrmems. 

Now, it's no longer necessary co disable rhe set by removing a cube or 
changing circu.ir to ob tam the "qwer .. , snow-free rascer required. Halves 
the work nme and elimmaces old-fashioned mechods requiring you co 
handle boc rubes. From panel of ecched aluminum with black knobs and 
easy-co-read ecched markings. 18 lbs. lighc. Dimensions: 13~" wide, 
11111'' high, 9W' deep. 

01 MAil THIS COUl'OH TO 

Get the lull story from your local PHILCO DISTRIBUTOR 
on how the Philco Universal Color Bar ancl Dot Bar 

Generator can streamline color se rv icing. 

l'HILCO CORl'ORATION ACCHSOllY DIVISION 
"A" Street and Allegheny A venue 
l'hlladelphla 34, l'a . 

Please send me informollOll on l'ht1co Unlvenol CG6or 
Bar and Dot Sor Generolor willt superior oecwacy 
and speed. 

PH I LC Ok 
Addren _____________ _ 

Accessory Division • Philadelphia 34, Penna. Cfty ______ :Ze11e_s .... ___ _ _ 
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A MO~C the features of Admiral's 
.l"l. 1957 line of portable TV re
ceivers, is the incorporation of a rcccm 
devclopmenc in improved FM sound 
detection. This development was real
ized with the introduction of the 6DT6 
and 3DT6 pento<lc tubes. Both tubes 
:uc identical except for filament current 
ratings; the 3DT6 being specifically de
~igncd for use in 600 milliampere series 
string filuncnt circuits. The significant 
difJerence between these tubes and 
other pcntode tubes is mainly the con
struct.ion and placement of the sup
pressor grid wirh respect to the other 
clements. This placement and con
struction permits the suppressor grid 
to be made to function much like a 
control grid bec..1use of its considerable 
control upon electron Bow from cathode 
to plate. This article will discuss the 
unique operation of the F\1 detector 
(commonly called the Locked Oscilla
tor-Quadrature Grid detector) along 
with other important features. 

FM Detector Operation 

The signal input to the 3DT6 is 
t:ikcn from tl1c last sound if stage and 
coupled to the conuol grid as shown 
in Fig. 1. The detected output signal 
in the plate circuit is coupled directly 
to the volume control of the sound 
output stage. To fully understand the 
operation of the circuit, two modes of 
operation must be considered. One 
mode occurs :it low signal levels 
(Locked Oscillator) and the other at 
high signal levels (Quadrature Grid). 
At low signal levels, the mode is so 
named because the circuit will oscillate, 
rather weakly, at a frequency deter
mined by the tuned circuits in the con
trol grid (T20I) and suppressor grid 
(C206, L202, and R211). 

As we know, an amplifier will oscil
late provided sufficient energy of tbe 
proper phase is returned from the out
put to the input circuits. This is the 
condition that exists with the 3DT6 
under weak signal conditions. The en-

10 

V201A 

R206 
560K 

R205 
8.2 K 

C208 
.0 47mf. 

..._ ___ +:t24'5 

~-...._----~~~....----'----------------~•130 
1000 

Fig . 1- Portia l schematic illustrating FM detector section. Improved opera 
tion is obtained by use of ''locked Oscillator-Quadrature Grid" detector. 

ergy is returned (feedback) from the 
suppressor grid to the control grid. The 
signal at Lhe suppressor grid is induced 
by space charge coupling which is 
sometimes referred to :is "negative ca
pacimncc." There is also a positive ca
pacitance existing between the suppres
sor grid and control grid (interelectrode 
capacitance). These two capacitances, 
coupled wiLh an approximate gain of 
three, between control grid and sup
pressor grid, cause sufficient energy of 
proper phase to be returned to the 
control grid :ind c.1use oscillation. The 
intorelectrode capacitance between these 
two grids is sufficiently high to sustain 
oscillation. 

When a weak signal is applied to 
the control grid of the oscillating cir
cuit, the oscillator will become "locked 
in" with the applied signal. As the 
incoming f m signal deviates about its 
center frequency, the oscillating detec
tor will also deviate about ilie same 
mean frequency. However, if the ap
plied signal becomes extremely weak, 
1he oscillator will become unlocked re
sulting in loss of detection. Locking 
will occur only over a limited r.ingc 
of weak signal strength. 

The signal at the suppressor grid 
differs in phase with the fm signal (no 
deviation) applied to the conuol grid 

by 90 degrees. Now, as the fm signal 
and the oscillating detector deviate, the 
amount of phase difJerence between 
the applied /m signal and the signal 
at the suppressor grid will vary de
pending upon the amount and direc
tion of the applied signal deviation 
from the mean frequency. The com
bined action of the deviated f m signal 
applied to the control grid, and the 
phase varying sigoaJ on the suppressor 
grid varies the plate current in ac
cordance with the frequency modula
tion, sioce the suppressor grid also 
has conuol over plate current. 

The other mode of operation occurs 
when a strong FM signal is applied 
to the control grid. With this condition, 
the oscillation is overridden by the 
higher signal and the tube functions 
as a Quadrature Grid detector. Lim 
iting action is accomplished due to 
lhc high u1put signal on the control 
grid driving the tube from pl:ite cur
rent cut-off to plate current saturation. 
Thus. the current Row toward the plate 
will be essentially that of a square wave 
and limiting action is produced. 

T o obtain frequency discrimination, 
the square wave pulses of current pro
duced by the control grid transfer~ 
energy to the suppressor grid in the 

[Continued on page 42] 
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Save Time and Trouble 

by Standardizing on BUSS Fuses 

YOU ' LL FIND THE RIGHT FUSE EVERYTIME •• • 1i•i THE COMPLETE BUSS LINE 

By using BUSS as your source for 
fuses, you can quickly and easily find 
the type and si1.e fuse you need. The 
complete BUSS line of fuses includes: 
dual-element (slow blowing), renew
able and one-time types ... in sizes 
from 1/500 amp. up - plus a compan
ion line offuse clips. blocks and holders. 

BUSS TRADEMARK 

IS YOUR ASSURANCE OF FUSES OF 
UNQUESTIONED HI GH QUALITY 

Over the past 43 years. millions upon 
millions of BUSS fuses have operaLed 
properly under a ll service condilions. 

BUSS f uses are 
IOS7 
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Thus, BUSS fuses have earned a reputa
tion for accurate and dependable elec
trical protection. 

To make sure this high standard of 
dependability is maintained . __ BUSS 
fuses are tested in a sensitive elec
tronic device. Any fuse not. correctly 
calibrated, properly constructed and 
right in all physical dimensions is auto
matically rejected. 

LET IUSS FUSES HELi' PaOTECT YOUR 

l'ROFITS ••• The dependability of 
BUSS fuses helps you avoid 'kkks' and 
complaints that the fuses you sold or 

installed failed to prote<:t or blew need
leM!y. This safeguards you against 
costly adjustments and 'caJJ-backs'. It. 
pays to refuse to take a chance with 
anything less than BUSS quality 
in fuses. 

For more information on BUSS and 
FUSETRON Small Dimension fuses 
and fuseholders ... Write for bulletin 
SFB. Bussmann Mfg. Division Mc
Graw-Edison Co., University at Jeffer
son, St. Louis 7, Mo. 

M"1CERS 0' A COMPLCTE 
LIN~ oar f'USES F"OR 
HOME. rA"M• COMMER~ 
CIA!.. 11.CCTlltONIC, All~ 
MOTIVE ANO INOUSTRIAL 
USE. 
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To demonst.rate how well Mallory 
"Gem .. tubular capacitors resist 
moisture, we put some in plastic 
tubes filled with water. Months 
later, their internal resistance 
remains unchanged .. . proving 
there has been no moisture 
absorption. 

Su.re, you don' t expect to submerge 
the capacitors you install. But when 
you 're looking for top performance, 
even under the toughest bumidity
always ask for Mallory " Gems. " 

Get your stock today from your 
Mallory distributor. He ca;:ries 
them in all popular ratings for 
by-pass and coupling applications. 

Al Lili 
by S. R. COWAN 

O:'."'- L:ibor DJy. while cruising on 
my small boaL. a storm came up 

so we put in w a sheltercJ harbor Lo 
mlc it out. While Lhus siuing idle. T 
noticcJ the elcctroni's gear abo.ml anJ 
~wne<l Lo ponder on \\hat I, .rn<l what 
the .l\'erage ~mall ho:ll owner, might 
have im esLcJ in such equipment, and 
\\hat thi~ repre~cnts in terms of dolbr 
income Lo the average mJnne radio 
<lcalcr and sen 11:e firm. 

To begin with, last spring I ordered 
the boatyard to inst.JU a radio ~rounJ
pl.tte. r pate.I 575 for the sen ice hut 
hdie\'e that iL was worthwhile bccaus1: 
ir is a very tcJious although not Jjffi. 
cult 1ob .. -\ctu.11ly the lahor was onl} 
about 3 hours ~o I knO\\ the Jc.tier 
Jidn 't lose ~tny money on me. 

~!y RC!\ Colden Sentry sbip-to 
shore ra<lio cosL $295 plus $60 for 
crystals. )ioL h:l\ ing an FCC uckec. I 
ha<l to pay $60 for the inst.illation. I 
al~o bought a $100 amenn:i d1recc from 
another manufocturer. Next was the 
Ra\ theon faLhomctcr which cost me 
S 149.50. Then I spoued the American 
Tele\ ision & R.tdio Co. 111\ crter whii.h 
sells for $50, if my memory isn't too 
lud. :-.:ext T noticeJ the Heath Fud 
Vapor Detector which sells for S~6 
in kit form anJ then [ rcmembcrcJ 
Lhe Heathkit BaLlery EliminalOr which 
r use :is a bJllery charger and which 
~elh ior $31.50. r then noticed rhe 
I Iallicrafters All Band radio recei\cr 
\\ hich I keep aboJrd during the stun 
mer. Finally I remembered the Bendix 
Portable Gas Generator that was stowcJ 
m the bilge cOmp:lrtmenL for emergen 
cy power. This cost $179.00. 

Ac.IJini? it all up T renl 1zec.I th.ll I 
h;1J over Sl55i.OO invested in needed 
dci;Lronics equipment on my small 
bo:tl. r intend getting a raJ10 directton 
finder Lhat will cost about $250.00 and 
;1 raJar unit :it abour $i50.00 m kn 
iorm. 

In terms of selling and sen·icing. 
mo~c teems on the bo:it :illow the J~ler 
at least 25r(. gross profit so there was 
upwards oi SHO made on sales plu~ 

.1 percenrage of the 560 labor fee. \~ 
I c.liJ most o( the installing, I sa ... ed 
q11ite a bit, hut most ho.11 owner~ h.Hc 

[Con111111ed on puge 47] 
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COMPACT 

SLIM 

new feather-light 
100 WATT ELECTRONIC 
SOLDERING GUN 

(9'~ 
$5~ 

IT'S SMALLER, LIGHTER, HANDY AS YOUR HAND, IDEAL FOR THE WORK YOU DO 
Weighs only 19 oz. . • • Heats in 3 seconds on ordinary 110-120 V. A.C. 60 cycle . . . Cools quickly 
too . • . Automatic spotlight . . • long reach, long life tips ... Soldering tips interchangable with 
hot-cutting or flat iron finish-repair tips . . . Ebony black plastic handle and housing are heat and 
impad resistant . . . Beautifully balanced - easy to use . . . Ideal for service calls, bench repain, 
home work shops. lowest priced soldering gun on record. 

UST 

&4()'- and 
2 SPEED All PURPOSE 
POWER DRILL 

1000 • 3000 RPM cu needed. Speed 
change quick, po1itive. Provides 
fust the right speeds for different 
jobs. Geared Jacobs chuck. All you 
need in on electric drlll in this 1 
tool. With attochments - it is o 
whole work shop. 

POWER SAW 

Has no equal. Cuts anyth ing 
smoothly, swiftly - 2 x 4's in sec· 
onds, \2" steel, plastics, conduits. 
Cuts circles, acrolh, dovetoila, 
straight lines or angle1. Makos own 
starting holes. Blows off sawdust. 
3 blades - coarse, medium, fine. 

~ ,~ 
0 

Ake ..It obowt oti- WEN " Quidt-Hot" Soldering GuM & Kita hem $7.95 to $12.95. AllO fiM filliah 
Clftcl heaYy 'uty Scmde'""ell&loen oncl Kin from $13.95 to $19.95. They'd help i11 yeur work. 

PRODUCTS, INC. 5808 NORTHWEST HIGHWAY, CHICAGO 31, ILL 
(Exporl soles, Sdtttl lnlernatlonal, Inc., C#tico110) 

All WEN PRODUCTS ARE SUPER Bl Y MADE - U. L APPROVED - FULLY GUARANTEED. 
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Power Output 
Stages in Hi-Fi 

A treatment of the circuitry, adjust

ment and troubleshooting methods 

for modern Hi-Fi power amplifiers. 

By Lawrence Fielding 

B\. FM< Lhe most wtercsring circuit 
in a high fidelity amplifier is 

the power-output section containing :i 
pair (or more) of power amplitier 
tubes. These :ire operated in push-pull 
:ind feed audio power ro the output 
transformer which in turn couples pow
er to the loudspeaker. More has been 
written ahout the design and operation 
of this ~tage than any other single 
circuit in the :iudio field. Controversy 
still rages concerning the relative mer
its of triode versus pcntode operation, 
not to mention the middle-of-the-road 
.. UlLralinc:ir" (a cross between :i triode 
and pentode) circuit. The purpose at 
hand. however. is not to re-h:ish the 
theory :ind mathematics of output stage 
design (which most servicemen have 
read and re-read at one time or another) 
but rather to present an up-to-date sum
mary of circuits which are commonly 
found in hi-6 gear today. We shall 
also examine all the critical parameters 
of these circuits and try to equip the 
hi-fi ~vice technician with enough 
data to properly care for ailing output 
circuits. 

Output Tubes 

.\ power tube is fu ndamentally no 
different in themy from a voltage am
plifying rube. Grids are still grids, cath
odes still emit electrons when heated 
and places still :mract them when B 
plus is applied. The great diricrcnce 
lies in the physical construction of the 
tube. The plate construction is much 
more rugged than in the voltage am
plifying counterpart and is built to 
dissipate power without overheating. 
Certain tubes \vhich are designed for 
class .\B:i or class B operation have 
control grids heavy enough to :illow 
substantial grid current Bow during 
part of the cycle without self-destruc
tion. In line with the above, the fir~ 
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precaution to observe in dealing with 
these tubes is that they m n hot/ Most 
power output tubes run much hotter 
than rectifiers in the eq uivalent enve
lope size. Unfortunately, they don't 
look as hot, and the first instinct is 
to grab them much as one would t.ake 
hold of a 6SN7. Suffice it to s:iy that 
the bulb cemperature of some output 
tubes is high enough to melt solder 
and you certainly wouldn't think of 
grabbing che business end of a soldering 
iron, no matter how cool it looks. Table 
T lists some of the more popular tube 
types found in amplifiers, together with 
some pertinent data concerning each 
type. One of the first things a hi fi 
serviceman should do is get full data 
sheets on these tube types and any 
others he may run across. Usually, the 
kc}' to servicing these stages (barring 
simple tube replacement) lies in de 
voltage checks and more de voltage 
checks. What's more, a 5% or 10% ac
curate vrvm, while adequate for most 

TABLE 

Ta1" Type Ennlo:pe Manafad:uru 

807 4-p!n with 
plate cap 

UCA. GE, etc. 

1614 OcLal glass RCA 
or metal 

58!\l Octal ghsa Tuna-Sol 

6S50 Octal glass Tune-SOI 

6CM6 N ova! mini. ROA. Sylvania 

voltage measurements, is not good 
enough here. Most power output stages 
are designed to squeeze that last watt 
out of the tubes, and voltages are set 
at or very near maximum ratings. A 
maximum rating of 400 volts on the 
plates o( a pair of output tubes means 
just that. Exceeding that voltage by as 
JU.Lie as 20 volts can often spell disaster. 
The same is true of bias conditions. 
both fu:ed and sel£-bias. 

A Simple Output Circuit 

;\ n almost classical output circuit, 
in one form or another, consists of 
a pair of 6V6 pcntode rubes operating 
in pl!Sh-pull, with self-bias. Practical 
use of chis circuit is made by the David 
Bogen Company in their popular Mod
el D B 110, whose tone control circuits 
we discussed in an earlier issue. The 
schematic of this particular output cir
cuit is shown in Fig. 1. T he out-of-

[ Continued on page 51) 
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T:rplul Po.,.er 
F or J>uah-Pall 

Nolff 

Pv.tode Opera t ion 

Up to 50 waLtl Seldom uaed due to 
( 15 .. lriodCll) envelope 

Op to GO watts Popular 

About SO watta Popular 

C&n ptah 100 I For the hie bu!c 
8.JDPS. 

10 to 12 walta Io all· in·one prt-
amp-amps. 

GLG OcW lt]JUS RCA, most olhen Up to GO wnus Simllnr to 1614 
or metal 

6V6 Octal trlasa All 10 to 14 watta In small compact 
amp•. 

120.\4 Non! mini. GE, etc. About 20 >1•alla Limited UM due to 12 
volt Ria men bl 

EL-34 6CA7 Octal glass Europt'lln Up l.u 100 watt.a Readily avallable her@ 

EL-31 Octal class MuJltml 
tUrltW\) 

Up to ao watts Only on~ MUr~a 
a up ply 

o! 

EL-84/ 68Q5 N ova! mini. European Up to 20 wotta Very J)OPUlAr 
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FOR CONTINUING PROFITS, INSTALL 

~!e&)6,C~® /l/IJllE//-/1/1/JI/~ 
0.YE lll stallatio11 In s tead of .lfa11y TT'/TllOC'f 
a Drop i11 Cartridl!c Replacement Busi11cs ! 

• 
NO Prob lem of Obsolescence! 

• 
NO Need lo Invest Heavily in Burdensome Inventory! 

• 
THREE POWER-POINT Mounts, SEVEN Color-Coded 
POWER- POINT Needle-Cartridge Units-That' s All 
YOU NEED! 

•••••• • • •• •••••••••••••••• ••• ••• • •••• 

Modtl PT I. 
luroover mount, 

SI h'l 

••••••• • •• ••• ••••• • • ••••• 
THE MARKET tS BIG : MORE 
THA N TWO M ILLIO N NEW 
PHONOGRAPHS USE POWER
POINTS AS ORIGINAL EQUIP
MENT! The Prafit.S •~ BIG-and 
£.v helps you ..,u "1th f&N· 
CT'l\mmed folrlcrs and colorful en· 
vclOJ><'lltufTers. Write [)~p1 . F.S.. 710 
11ml 11•k for Bulletins °N•;. 223 tind 
22'>. 
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Put the p•ofll back in carlridga..-. place me nt business bul dim
inatc the headaches involved in old-f85hioned phonograph 
scrvicing. Inst.all a POWER-POINT just ONCE und h•t 
your CUSTOMER inst.all rcplocemcnL carlridgo-nccdh: 
units! You get rhe profit U'ilhout probll!m ,! 
POWER-POINT (U.S. P atents Dl0834.7. :?793254) is Lho 
uruquc miniaturiZ4.'<i unit containing BOTH a fresh ccr;11n1c 
cartridge and jeweled playing lips. You sell a PO\\'ER
POlNT for less than I.be cosL of o 84iparate cartridgc or 
comparable n("\!({Jes alone! Mo<it :'.lodels. $3.95 list. 

Only ·, • long and less than 1 ,"in cliometer, PO\\'ER
PODITS nro color-coded, blis1«r pncked in plastic lo k<~ l' 
Lhcm fresh, clc(ln and caHY to hnndk. 

• ••• • ••• • ••••••••••••••••••• ••• •••••• 
These o,. th• color-

~J ~ ~j coded POWER-
POINT units, shown 
octuol sizo: 

~J 
RED-Model ~I I. CRUN-Modtl 5?·2. SLAC•-Moctl SJ J. 
lwo 1-miJ SIPP"irr ·~p~~'~:~rst·· t" l·mH uppl· re 

t1p;,, SJ,9!) 1 1~1. 111>1. IJ 9$1t ... 

~j ~ ~ BLUC-•.'odfl~ 
eul~..,l llfltlml 
p~t i1ttr» u~ "L 

ORANCC-Model SWS OllO I mll wtt1n- Mooe1 76S. r1N~-Modtl 1.-.0$. on• l·m.J 
d1Al'l'IOnd one l-m11 ont I ·1111l. one J..m ~ d1jmond Ont J mil 

s..lPDhHt hp, l?l 50 list >1PPn•1t l1p. $4 25 lilt s.1pph11111p. l.21.!iO 1111.. 

••••••••••••••••• • •••••••••• ••••• •• •• 
c,tLL YOUR E-V DISTRIBUTOR TODAY! 

El ECTR0-1/0ICE, INC., BUCHANAN, MICHIGAN 

F.xport: 13 E 4.0th St., !\ew Y.,rk 16, l:.S.A. Cnbt.,.: AIU.AB 
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The TRC 
triple-duty microphone 

by 

it's versatile ... 
light weight . •• 

low cost, too l 

---------------------------~ 
Elgln's new TRC dynamic microphone 
offers faithful audio reproduction In the 
80-8500 cps range, yet lists from $11.50. 
It is designed for use with tape re
corders •• • yet has the versatil ity lo 
perform Ideally at meetings and assem
blies, wherever p.a. systems are used. 
The TRC Is less than five Inches long, 
weighs only nine ounces, has a pol
i shed, chromeplated case. It is omni
directional and picks up voices within 
a radius of ten feet under average 
conditions. 

or lavaller The TRC i s also available in crystal 
and ceramic types. 

Get the facb on lhis new addition to Elgin'• 
complete line of " American" microphones. 
Write today for specifications and complete 
descriptive literature. 

----------------------------
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E LECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY 

107 N1t1onaJ Street, Elgl , llllnols 

COLOR TVI 
Urom page 8] 

from the lo.:al o~c11lator, thereby con
' crting the vulco and sound rf sig
nals to 1/ s1gnak The rdationship be
tween the incoming signa ls :10d the 
local oscillator signa l is such that the 
Crequency differences are always the 
).'lffit; c:hat is, the corresponding inter
mediate frequencies are the same for 
all channels. In the receiver under dis
cussion, the video ,-/ carr ier frequency 
is -15.75 me and the sound if carrier 
frequency is 41.15 me. The mi'Cer out
put is designed to cover :ill signals 
within this frequency range as well as 
1.25 me nhove the video c.irrier anJ 
sl ightly below the sound carrier. 
These signnls arc applieJ to chc video 
1/ ~ction. 

With regard to interference, mosc 
manufacturers incorporate design 
Ce:\lurcs to minimize rad i:11 ion of un
desired signals from the receiver. and 
to reject undcsircc.I external signals, 
providing two-way protection against 
interference. For example, the receiv
ers of one manufacturer utilize a 
shielded antenna input network co11-
~i~Ling of: 

1. An antenna matching transform
er (designed for 300 ohm input). 

2. T wo fixed-tuned parallel resonant 
t raps in the IF frequency range. 

3 .• \ high pass filter. 

4. A tun:ible F)1 trap. 

Video l.F. Section 

T his section contains Jive 1/ stages 
which arc stagger tuned to pro\ide the 
bandwidth required to amplify the full 
range of frequencies received. T he 
output sign:il &om c:he third i/ stage 
( "iJeo, sync pulses, equalizing pu lses, 
blanking pulses, color sub·c:trricr :ind 
~ound) is applied to both the fourth 
and fifth i/ stages. T he output of the 
fourth video if stage is applied to the 
video section. T he output of the fifth 
\ideo if stage is applied to the chroma 
and sound if section. The O\crall fre
quency respoMe o( this sc.:uon is such 
as to amplify the \ideo signals much 
more th:in the sound signals. Rt.iecrion 
traps for sii.tnals produced by adjacent 
channel tr:111smissions are used cxten
~ively throughout th.is sccrion. 

_\dcquarc shielding is provided to 
prevent radiation from the M:cond de
lct.tc r circuits, and LO prevent unwant

[ Continued on page 4 1] 
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That's our claim-bocked up by a solid majority 
of independent set makers who use them. Built to 
one standard of quality-Blue Chip Quolity
Mogic Mirror Aluminized Pictvre Tubes mirror 
twice the light to create a picture twice as bright. 
Tell your supplier you'd rather hove Tung-Sol! 

$frw~{PQao~ 

TUNG-SOL® 
Magic Mirror Aluminized 

PICTURE TUBES 

TRADE 
Th e successful operation of a complete " forward scatter" 

communications link in frequencies above 2,000 megocycles 
has been established' by the Research and Development 
Division of Allen B. DuMont Laboratories, Inc. According 
to DuMont engineers, the path length of the new DuMon t 
link is 124 mi/es, and transmission and reception are at 
2 180 megacycles. The Increased p rob/ems of the crowded 
radio spectrum make communications in these low micro
wave frequencies of particular importance in both military 
and commercial communications, it was pointed out. Fur
thermore, more information can be transmitted in these 
higher frequencies within a relatively smaller segment of 
the spectrum. 

• • • 
Westinghouse has scheduled a record ad\'erlismg campaign 

Lhi) fall to imroduce iLs 19'5 line of tde\•ision recei\'ers, it 
WJS announced. Emphasizing the Westinghouse feature ot 
:iutomatic electronic runing, Lhe campaign will run to De 
cember 9. on network Lclevision, in Lile and Saturd:iv 
bening Po~t, in Sunda} supplemenLs-This Week. Parad~ 
and Family Weekly-and in farm publications. all h:icked 
by strong local advertising support. 

• • • 
Jackson, Mississippi's te levision station WJTV, channel 

12, began programming under fu ll power allowed by the 
Federa( Communications Commi~ion. Increased power will 
give its viewing audience improved reception in fringe 
areas and clearer picture quality throughout the entire 
coverage area. 

• • • 
A completely new ('l'l'mium promotion will help V-M 

dt"alers ull popular-priud stt"rco-pluy tape rt"cordt"rs. Tht" 
promotion ft"uturcs u deluxe boxed set of fivt" stercophonu: 
tt1pt"s recorded espec1ally for V-M. Tht" complt"te package. 
1•11l11ed by T'-M 111 $40, may be oOered free of additional 
c/111rgt" to purchasers of tape recorders in Octobt"r and 
through tht" Chrwmas season. 

• • • 
Amperex Electronic Corporation has a nnounceo' its d e

cision to manufacture special-purpose, premium-type, mini. 
ature electron tubes at the company's Hlclcsvi//e, L. I., N. Y. 
plant. Such tubes have thus far been manufactured for 
Amperex by Philips of the Netherlands, imported to the 
U. S. under the Amperex name, and applications-researched 
for the American electronics industry by the Amperex 
engineering teams. The extremely favorable reception of 
these tubes by American manufacturers of military and 
commercial electronic equimpment has now prompted the 
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FLASHES 
Amperex board of directors to authorize the procurement 
and Installation of the necessary facilities for going into 
domestic production. 

• • • 
J>roJuction of radio anc.l TV receivers in July dropped 

'>Omewhac from the June level but increased O\'er July 
oulput of last year. the Electronic [ndustries Associalion 
(formerly RETMA) reported today. Cumulative output of 
T\' sets declined from the first seven months of 1956 while 
radio production increased by more t.lr.in one-half million re
cet\crs compared with the like 1956 period. While retail sales 
of TV receivers in July increased substnnlially over the num· 
ber sold in June, radio set sale.~ lagged compared w ith 
June bui were reported O\er the number sold in J uJy of 
last year. Sales ot receiving and n· picture tubes decreased 
from June. Receiving cube sales were reported co be O\'Cr 
July a year ago while TV picture cube sales dropped some
what from che July 1956 level. Factory sales of transistors 
in July declined from the June level-an all-Li.me high for 
the semiconductor device-but more ch:in doubled the nwn
ber sold in July 1956. announced today. Cwnulative sales 
during the fust seven months of chis year continuec.l to 
exceed subsLantially the numher sold during the correspond
ing period of last year. 

• • • 
A Good-Will Business Builder Program was announced re

cently to inde pe ndent service dealers by officials of Ray· 
theon's Tube Sales Staff. This new program has been 
specially created to assist independent service dealers in 
stimulating service business and assuring repeat service 
calls. Provid ed in the program is a collection of personal 
and useful promotion items available at low cost and 
supplied with e a ch service dealer' s personal imprint. Along 
with the knowle dge and ski ll o~red by service d ea lers to 
thei r customers, distribut ion of these items and helps assure 
repeat calls. Complete information regarding th is program 
is available from the RAYTHEON Good-Will Builde rs Sup
ply Station, P. 0 . Box 30, Milford, Connecticut. 

• • • 
As a remli of the growing interest in hi-fi, Americans 

will spend more than a billion dollars next year to t"njO}' 
recorded music in the home, fames M. Tone)', Vice Presi
dent and General Manager, RCA Victor Radio n11d "Vic
trola" Divisfon. prt"dicted. "B}' 1958 tht" fantastic grou1th of 
high fidt:lit} uni/ have ht"!pt"d to boost the home-nut.tic m
dustrr's sales by 200 pt"r cent over a pt"riod of five years. 
flll1ile spmding for all recre1111on was rising by only about 
17 per· cent." Mr. Toney said. 
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All Tung-Sol radio, TV or Hi Fi tubes ore engi
neered to one standard of quality-Blue Chip 
Qua lity. Whether they're for famous set makers 
or leading service dealers, Tung-Sol Tubes ore 
identical in design and performance. Tell yo,ur 
supplier you'd rather hove Tung-Sol! 

$kt~&~~~ 
TUNG-SOL® 

RECEIVING TUBES 
TUNG-SOL make• All-Gia .. Sealed Bea m lamps, Minia ture lamps 
Signal Flashers, Picture Tubes, Radio, TV and Speciol Purpose 
Eledron Tube• ond Semlconduclor Produch. 
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BY ELECTRONIC SERVICING TECHNICAL STAFF 

Answerman: 
An increasing number o( transistor 

portable radios are heing brought in
to my shop for repairs. So far I 
lwve been lucky in servicing- them. 
D uring the process of working on 
these transistor radios 1 became curi

ous about one dspect, .rn<l th:it is the 
:1Ccuracy of the voltagt: measuremellls 
w be expected in rhe~e receivers :incl 

of rhe meters used in the rncai>ure

mems. T usr how close should these 
voltages be Lo the prescribt.:d values? 
ls a special voltmeter neccss~1ry to 
work on chis type of ci rcui L? 

B. M. 
Pl1iladelpltia, Pc1. 

ln servicing trans1swr radios, the 
measurement of tic voltages is just 
as useful .111d import.mt .1s in the 
servicing of vacuum tube r.1clio:.. 
H owever. the major dilTaence is in 
the mag 11 irucle of these mt:asurecl 
voh:iges. T he de \'oltages 111 cucu1ts 

usmg transistors .ire mually on tht 
order of less than 9 volts although 
rransi~tor circui1s wiU be t:ncoun1ered 
where as high as 26 volts :m: cm 
p loyed. Bias voltages bet ween the 
base and the emirrer uf a t r~u1sismr 

- 0.I 1- 0.2 
FORWARO BIAS 

BASE ro EMITTER VOLTAGE 

Fig. 1-Collector current increases 
as the Forward bias is increased. 

20 

are on the or<lcr of U.05 10 0.2 vol ts. 
I 11 some receivers th~ operation of 
a Lransisror witb 0.1 volt belwec 11 1 he 
base and Lhe emmer will cause im
proper re prod ui:t iC1n if the t ransiswr 
requires 0.2 volLs. This illustr.1tes 

some of Lhc vohal!t valuei. ;111cl pos
sible tolerances enrnu 1Hered in serv
icing Lr:rnsisror radius. The sensiriviry 

o l' the voltmeLcr movemem is also 
important in the measun•mcnt of 
these vohJges a11t! ~hould be ,11 le.isl 
20,000 oh ms per volt or better. It is 
:ilso necess;1fy for the low voliagc 
scale to h:.ive :.i range that will per 
mil reading voltages with an ac
cur.~cy or plus or minus 0.0~ volts 

or better. Such meters .ire available 
Jlthough nol :ill meters rcat!ing in 
these r:111ges will provide th is k i n<l 
of accuracv. 

, \s bJs been mentioned this bias 

voltage on a transistor, frequent!)' 
termed .. ForwarJ-Bias,., 1s quite im

port.mt and is :111alogous, in a w.1y, 
lo the grid bias of ;1 v:1cuum tube. 
H o wever. there is an import:int dif
ierence u1:it should be noted. Wi1h 
no r or ward hi as bet ween the emitter 
and the base there will he a currem 
ilcm in the circuit of the c<>llecwr. As 
the: forward bi:is is iocre.1~c:d collector 
current increases ;1s can be noted in 
Fig. 1. Norm:il operation of many 
transistors c.il ls for a volr.age of be
tween 0.1 and 0.2 volLs between these 

elements. This Ls om: of the impor
t:int voltage measurements in servic

ing of transistor radios. 
In repairing transistor circuits. volt

age mcasuremems :ue much ro he 
preferred over rcsisunce me:tsurc
rncnts wherever possible. This is he
GlUse the volt:i~e inserted b) l he 

uhrnrneter haner)' will often prm ide 
an incorrect iudicatiun an<l can cause 

pcrmanenc damage to the transistor. 
When making rcsist::ince measure
ments the safesL metho<l i~ to remm·e 

the transistor from the circuit. or, 
if this is not easily possible. ro <lis
cow1ecL om: end u( che component 
hemg me:isureJ. 

Dear Mr. Ansrverman: 
Ia a Motorola TS-533 TV receiver, 

the picture is very snov0 on all chan
nels. The antenna checked goocl. This 
is the original complaint on the re
ceiver. The tuner has been cleaned and 
appears lo be norm:il as well as the 
other suges in the receiver. Can vou 
suggest rhe c:rnse of rhis trouble? · 

W.E. D. 
Chicago, fl/. 

The symptoms are typical of trouble 
111 the age system. This difficulty is 
probably due to the 8.2 megohm re
sistor, R129, which couples a small 
portion of positive voltage inro the age 
system. Resistor RJ29, shown in Fig. 2, 
h:is probably increased in resistance 
or opened so that little or no positiYe 
delay volt.age is being applied to the 
age line. The resultant negative age 
volt:igc biases the r-( and i-f amp1Ll1er 
tubes so that normal gain is not 
achieved :incl a snowy picrure results. 

Vl3 
6AU6 
AGC 

Fig. 2-Portiol schematic of Motor
ola TS-533 showing the a g e circuit. 
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NOTES 
ALL VOLTAGES MEASUR ED FROM CHASSIS TO POINTS INDICATED 
ALL VOLTAGES ARE 0 C. UNllSS OTHERWISE SPE CIFIED 
ALL nc. VOLTAGES TD BE MEASURED WITH A VACU UM TUBE 

VOLTMETER HAVING 11 ME GOHM INPUT RE SISTANCE. 
ALL VO LTAGE MEASUREMENTS TD BE MADE WITH NO SIGNAL 

PRESENT NORMAL SETTING OF CONT ROLS ANO CHANNEL • 
SE LECTOR SET TD 2 UNLESS OTHERWISE SPECIFIED 

ALL CONDEN SER VALUES IN MICROFARAOS UNLESS OTHERWISE 
SPECIF IED 

ALL CO NDENSER CAPACITY TOLERANCE !20\ UNLESS 
OTHERWISE SPECIF I ED. 

ALL RESISTORS ARE !20', TOLERANCE, CA RBON, 112 WATT 
UNLESS OTHERWI SE SPECIFI ED 

RESISTANCE MEASUREMENTS SHOWN WITH COILS DI SCONNECTED 
FROM CI RCUIT 

CO IL RESISTANCES NOT GIVEN ARE UNDER ONE OHM . 
CATHODE RAY TUBE 2ND ANODE VOLTAGE TO BE MEASURED WITH 

ELECTROSTATIC OR 20K MIN OHM PER VOLT HIGH VOLTAGE 
METER 

ARROWS ON POTENTIOMETERS INDICATE CLOCKWISE ROTATION. 
t.\ ALIGNMENT POINTS 
~ CIRCLED LETT ERS INDIC ATE ALIGNMENT ANO TEST POINTS. 

, CHASSIS :I: 

T9 
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OEFL 
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-

TEST POINTS 
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0· VIDEO OUTPUT 
E- l.F AG C 
F • TO El: GROONDEO FOR I. F ALIGNMENT 
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H· SOUND 6BN6 GRID 
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Figure JI-Tuner 1-F Input Head 

TO l·F 
SWEEP 
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BALANCED 
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ANDREA VQ 21 SERfES 

PILOT LIGHT 0 
f'\6.3V~ tr.ISA . TUNER V2 

6CG8 

0 6BN4 
V4 VI 

6BZ6 V& 0 Vl2 V7 ov!J 12BV7 0 06AU6 

V3 

0 
6BZ6 

6C 86 6826 Vl4 

ve Q v13 0 Q12AU7 

V23 

PIX TUBE 
21ALP4A/B 

6AU6 6CS6 VIS 0'2AU7 V21 

vs Q 6T8 Qv1& 0 vie 
6AU6 Ovio 6AL5 6W6~ 60

C06~;~~ GT 

v22Q 06AQ5 VIT~ · 0 
5U4GB VII 6SN7~ 

SYMBOL A SHOWS 
SOCKET PINS OR 
KEY POSITION FOR 
CORRECT TUBE 
INSERTION 

TO ANT. ---

MIXER 
TRIMMER 

OSC. COIL ADJUST. 

SERIES 
ADJUST 

TUBE LOCATIONS 
TELEVISION 

VQ21 CHASSIS 

TEST POINT (T. P.) 
41.25MC.. 

HEATER, BRN. WIRE 

6CG8 

L7 

COAX IAL CABLE 
TO I. F. INPUT 

zo 
/)/#: 

q.z • .50A1C. 
2 - 4 0/.1/. 

J _____ --
TOP VIEW OF V. H. F. TUNER 

47.Z.5hle. 

45.75A1C. 
ch.O .O/Y. 

45.25.A1C. 
/<Z - /6 .0/1/. 

• r 

•••• 

REAR VIEW OF 
CHASSIS 

117V. A. C.----
INPUT 

FUSE- 2tA· SLO-BLO 

If' LONG 

211D ANODE 
CONNECTOR a LEAD 

FM~ 5465 

DEFLECTION YOKE 
ASSEMBLY-Sl45 

- ELECJ°RONIC IM~'~ 
/.'.· S ERV ICING ScheHt.UUc1. 

SPEAKER 
TERM. 

Rll2 
VERT. LIN. 
CONTROL 

PIG-TAIL FUSE 
I °4 A.250V. 

· · . . .. vr.m t 8 ~ Ll6 lt; . ~ ';\ ·~< ~; ., • a-_ j~WIDTH 
,•.· . --=::lJ' ·--. · . ' ' ' ~ , ~ : CONTROL 

Ll7 
HOR. LIN. 
CONTROL 

RI04 C 77 
HEIGHT DRIVE 

CONTROL CONTROL 

DEFLECTION YOKE 
LOCKING ANO 
ADJUSTING SCREW 

JON TRAP MAGNET 
FM-5315 

TOP VIEW OF CHASSIS SHOWING PARTS 

ASSEMBLY ON NECK OF PICTURE TUBE 
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Videos~ s~ s~ ~ DATA SHEETS PHILCO 

M rr : Philco Chassis No. TV-440 

Card ~o: PH-TV-440-1 

Scdion AlJected: Picture 

Symptoms: Oscillations m video. 

Reason For Change: Grid circuit needs added 
resistance (Prod. change-run 6) 

What To D o: 
Add a 120 ohm resistor in series with grid of 

the 1st V ideo Amplifier. 

:\Ur: Philco Chassis No. TV-440 

Card No: PH-TV-4.40-2 

cction A..fJected: Sync. 

Symptoms: Weak honzontal hold action. 

Reason For Change: Horizontal bold control 
value is too large. (Prod. change-run 4) 

What To Do: 
Change horizontal hold control VR6 from 

50K to 30K. Also, remove resistor R-35 
C82K). 

!:\Ur: Philco Ch assis :\o. TV-440 

Card No: PH-TV-440-3 

Section Affected : Sync. 

ymptoms: Poor sync under varying age con
ctilions. 

Reason For Change: Condenser 1'.rom plate cir
cuit to ground is too small. 

What To Do: 
Change C304 from .I mfd lo .15 mfd. 

}.6AN8 
'2 

f 1 VIDEO 

6 

3900 

I 

I 
/ 

IOOpn 

ADD 120 OHM RESISTOR 

I ~ /2AU7 HOR/Z. OSC . 
/ 

I 
I 

\ 
\ 

' 
3 

680K 

6AM8 

2 

56K 

VR6 -.,/" 
HOR/Z. 
HOLD 
CONTROL 

SYNC. AMPLIFIER 
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PHILCO Video Speeds~ s~ . DATA SHEETS 

38 

680 K 

.022ml. TO IF 
AGC 

1------7 
C307 

~ 6AM8 

SYNC. AMPLIFIER 

ANTENNA TERMINALS 

AT REAR OF RECEIVER 

AERIAL 
TRANSFORMER 
r--------- --, 
I I 
I I 
I 
I 
I 
I 
I 
L 

TO TUNER 

. 047mf 

X304 -

3900 

ANTENNA 

SH~T£N) 
LEAD IN WIRE 

BY 1/8 flt WAVE 

LENGTH 

1/2 6AN8 
1st VIDEO 

Mfr: Philco Chassis No. TV-440 

Card No: PH-TV-440-4 

.> Section Affected: Sync. 

Symptoms: P oor sync under varying age con
ditions. 

Reason For Change: Capacitor in age circuit is 
too large. (Prod. change-run 3) 

What To Do: 
Change capacitor C307 from .01 mfd to .006 

mfd. 

l\'lfr: Philco Chassis No. TV -440 

Card No : PH-TV-440-5 

Section Affected: Picture. 

Symptoms: Smear. 

Cause: Tuner-Antenna mis-match. 

Wha·t To Do: 
Shorten lead in wire from antenna to the 

set by ~ wave length of the particular 
channel being received. 

Mfr: Philco Chassis No. TV-440 

Card No: PH-TV-440-6 

Section Allected: Picture. 

SymJ>toms: Oscillations in video. 

Reason For Change: Choke coil X304 is too 
small. (Prod cbange-run-6) 

What To Do: 
Change coil X304 from 150 mh to 250 mh. 
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V«ka Speeds~ s~" DATA SHEETS EMERSON 

Mfr : Emerson 

Card No: EM-120331H-1 

Sect ion Affected: Raster. 

Chassis No. 120331H 
120332R 

Symptoms: Picture blooms as brightness is in
creased. 

Reason For Change: To increase filamenl heat 
in Hi-Voltage Rectifier. (Check H i-Voltage 
rectifier 1V2) 

What To Do: 
Change hi-voltage rectifier filament dropping 

resis1or from 1.S ohms Lo 1.2 ohms. 

Mfr : Emerson 

Card No: EM-120331R-2 

Chassis No. 120331H 
120332R 

Section Affected : Horizontal Sweep. 

Symptoms: Narrow picture. 

Reason For Change: To increase width. 

What To Do: 
Change screen resistor o.r horizontal ouqmt 

lube from 1000 ohms to 100 ohms. 

Mfr: Emerson 

Card No: EM-120331H-3 

Section Affected: Sync. 

Chassis No. 120331H 
120332R 

Symptoms : Unstable sync on weak signals. 

Reason For Change: To improve vertical and 
horizontal sync action. 

What To Do: 
Add a 10uh RF choke in series with the plate 

(pin 5) or the horizontal damping tube, 
6AX4. 

Note: K eep the lead from pin 3 to the H.O.T. 
as short as possible and close to the chassis. 

9 

IV2 
HIGH VOLT'AGE 
RECTIFIER 

'-.CHANGE TO 1.2/l 

6806 
HOR/Z. OUTPUT 

8 

4 

TO HORIZ. 
OUTPUT 
TRANSFORMER 

-/ 
TO 
FUNCTION 
SWITCH 

SCREE'N RESISTOR 

TO HORIZ. 
OUTPUT 
TRANSFORMER 

AOO /Op// CHOKE' 

3 

5 

6AX4 
OAMPER 

I 
.Olm!. 
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EMERSON Video Sped. g~ S~ c DATA SHEETS 

40 

KEEP CLAMP 
BELOW THIS LINE 

TO BUILT- IN 
ANTENNA 

VERTICAL OUTPUT 
TRANSFORMER 

CONNECT TO 
ONE SIDE OF 

--~~~~~-A-C~L-l~NE~\ 
J 4 

~)\--+-ti-+ 

.OOlmf. 

ANTENNA TERMINAL 

BOARD 

TO PIN 6 
OF 6CG7 

I I I 
-; 

1/2 6CG7 

VERT. OSC . 

TO PIN 7 
OF 6CG7 

l\lfr: Emcr;;on 

Card :'\o: EM-120331H-4 

Ohassis No. 120331H 
120332R 

Section Affected : Vertical sweep cu·cuit. 

Symptoms: Compression at bottom of picture. 

Cause: Saturation of iron core m vertical out-
put transformer. 

Wbat To Do: 
Replace vertical output transformer or repair 

ll by increasing the air gap within the iron 
core m the Iollowin,i;:- manner: 

Place the transformer m a .. c•· clamp, tighten 
slightly and remove If compression s_till 
exists, repeat the process. If compression 
shills lo the lop of the pictw·e from too 
much lightening, change the value of the 
resistor in series with the .lmf condenser 
(pm No. l of the vertical oscillator) from 
s:rno ohms to 5600 ohms. 

~lli: Emerson 

Card No: EM-120331H-5 

ection Affected: Picture. 

Chassis No. 12033III 
120332R 

Symptoms: Poor signal on low channels when 
using built in telescopic antenna. 

Reason For Change: To supplement incoming 
signal. 

What To Do: 
Connect a .001 mf., 1500 volt condenser from 

one side o! the ac line to terminal 4 of lhe 
antenna terminal board. Then connect one 
lead of the built in antenna to terminals 
1 and 2. and the other lead to terminal 3. 

l\Ur: Emenon 

Card No: EM-120331H-6 

Section Affected : Sync. 

Chassis No. 120331H 
120332R 

Symptoms: Intermittent vertical ro11lng. 

Reason For Change: To provide a more stable 
vertical Jock. 

What To Do: 
Change R51 from lOOK to 220K. Change R53 

from G80K lo 1 meg. Change C40 (.047 mf) 
from a 400V condenser lo a GOOV condenser. 
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ELIMINATING COLOR TVI 
[from page 16] 

eel cxLcrual rf signals Crom entering 
the if rirruib. 

Video Section 

The \•1deo section detects and ampli
he5 the 'it.leo signal. and applies it 
to the .:athode of the picture tube. The 
sync separator, noise inverter :ind age 
;UDplifier also are incorporated in this 
se..-tion. 

T he signah lrom 1hc: rnleo 1f section 
are applied to the video detector. The: 
derccted signals arc: amplified in the 
first video ::amplifier .. \ 358 me trap 
in the pbte circuit of the detector pre
vents the color sub-carrier from enter
ing the \'ideo ampliers. From the: lirst 
\•idco amplifier, the sync, blanking 
.uit! 'ideo signals are :ipplmJ to a de
b) lme. Physically, the delay line re
sembles :i length ot coaxial c:ible. H ow
ever, it is t!csigncd ro deby 1he bl:ink
ing :rnd video signa ls by the same 
amoum of umc that the chronu :.ig
nals are t!ebycd in the chroma M!c
tion. In this m:lruler all i>ignal~ which 
are coincident at the Lr.tni>mlller also 
appcar co10cidcnt :it the picture tube:. 
The output o( Lbe deb} line is ampli
fied in rhc second and third video am
plifiers and applied, in a positive.going 
polarity, to the cathode oi the picrure 
tube. Pulses from the deflect.ion section 
are applied ro the second and third 
video :impliticrs for suppression of the 
verric.'ll and horizontal reuace lines ou 
tbe picture tube. 

Portions o( the signal from rhe first 
video :implificr Jie applied to the sync 
M!pamtor, noise: mverter and age am
plifier. The sync separator extracts 
the po~1me.going horizontal and 
vertical sync pulse.~ from the output of 
t.he firn ,•1Jco amplifier. These sync 
pulses then are applied to the phase 
splitter in the deflection section. The 
noise inverter inverts all signals abo\'e 
sync tip bel (noise). When the~ in
verted signals combine with the 
origin:il signJI at the input of the i>ync 
separator, they cancel :rnd thereby 
climin:ite noise pulses greater than 
sync tip level from rhe sync separator. 

The age circujt automatically adjusts 
the gain of the rf and 1/ sections to 
compens:itc for <l11icrenccs in signal 
strength at the recei\cr site. The am
pliwde o( the sync pulses normally is 
constant from any parLicular television 
transmiuer. Their amplitude is there-
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fore propor1 ional to signal sl rength, 
:rnd they may be used as the criterion 
[rom whi\:h the necessary receiver g.1i11 
i) determined. 

The: age amplifier, which receiYcs 
the video and sync signals from the: 
fir~t video amplifier, is designed to dc
\•elop :i ncgaLive de \'Oltagc propor
tional to the maximum positive volt
age of the input sigruil (sync up level). 
This ncgati\e voltage is :ipplied as the 
age \Oltagc to the tuner and if sections. 
The age voltage reduce~ the gain of 
rhcsc scc1ions as the signal strength 
increases. Additional compensation, to 
:idjust for different requirements o[ the 
tuner antl if l>ections, i~ incorporated 
in indi' idu::il circuits Lo Lhc tuner and 
if sections. A positive pulse from the 
horizontal output transformer also is 
applied to the age amplifier. Thi!> pube 
acts as a gate and permits the circuit 
ro oper:tte only during horizontal sync 
pulse time. This reduces the tendency 
of undesired ~ignals t!uring line time 
to determine the amount of age volt
age. 

Chroma and Sound IF Section 

The fifth vit.leo if stage: amplifies the 
composite color signal and applies it 
to the sound and chroma detector. This 
stage is tuned ''cry broadly and with 
\'Cr} steep sides on the response curve. 
particularly on the sound side. The 
video if carrier frequency ::ind the 
sow1d if signals heterodyne in this 
detector aml produce the 4.5 me ~ountl 
if i>ignal. The chroma signal ::also is 
detected. The 4.5 me sound signal and 
the chrom:i signal are then amplified 
in the first and second chroma sound 
1f amplifiers. 

Portions o( the ourput signals from 
the secont.I chroma and sound if ampli
er :ire applied to the audio section. the 
cbroma amplifier and the burn a.mpli-
6er. The portions of the signal ap
plied t<> the: chroma and burst ampli
fier arc fed through a 4.5 me trap to 
prevent the 4.5 me interc.trrier sound 
signal from eutering the chroma chan
nels. Only the 3.58 me chroma signal 
enters the chroma amplifier 111 the 
color ~.paration section. The fre4uency 
respon:.e of the ~ound if :unpltfier re
jects the chroma signal. Therefore, 
only the -t.5 me intercarricr-sound sig
nal is applied to the sound if ampli
fier. A vohage irom the phase com-

p.uer 111 the chroma section is applied 
to the second chroma and sound if 
:implilier for automatic chroma con
trol (<1cc ). This signal controls the 
g .1111 of the second dnoma and sound 
1/ :unplificr in much the same manner 
J\ the age \'olt:lge conltols the gain 
ol the rf and if sections. 

Audio Section 

This section receives and amplifies 
rhe 1.5 me inten:arrier-sound signal, 
anJ applies it to the ratjo detector. The 
r:iLio detector converts the frequency 
variations of this signal into an audio 
\Oltagc. The audio voltage is amplified 
111 the first audio and audio output 
st:igcs and activates the speaker in ac
cord;1n,e with the transmiued sound. 

Color Separation Section 

The 3.58 me chroma signal Crom the 
seconJ chroma and round 1f amplifier 
is :unphfied in the chroma amplifier 
an<l then applied to the R·Y and B-Y 
demodulators. The output of the R-Y 
JcmoJularor is the R-Y signal, and the 
output of the B-Y dc:modul:itor is the 
B-Y s1gn:11. The output from the com
mon·rathode circuit of the demodula
tors is the G-Y signal. The three color
d ifference signals arc applied to their 
respective grids in the tri·gun picture 
tube. A pcsitivc-going luminance, or 
hrightncss, signal (Y) is received from 
the v1t.lco deteaor in the luminance 
channel. This signal is inverted three 
umes as it is amplified bv the three 
video amplifiers between the video de
tct:tor :in<l the picture tube. Thus, the 
luminance signal is applied to the 
~-athodcs of the picture tube in a nega· 
Live going direction. Since the color 
tl1ffc:rence signals (R-Y, B-Y and G-Y) 
arc applied in a negative going direc
uon to the control grids o( the picture 
tul>c. the luminance signals cancel. 
Therefore, the red, green and hlue sig
nals control the iotensiLy of their rc
spccu \C electron beams. 

Reference Carrier Section 

• \ signal 1s generated in the 3.58 me 
color reference oscillator and ampli· 
lied in the 3.58 me amplifier. The am· 
plifier h:is two outputs, one to rhc 
R Y demodulator :ind the other to a 
ph:isc <lday circuit. The output of the 
delay circuit is fed to the B-Y demod
ulator. Therefore, two carriers arc ap· 
plied lo the demodulators, and the 

[Continued on page 45] 
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~a.me manner as previously mentioneJ 
in the locked oscillator mode (space 
charge coupling). Voltage developed 
at the suppressor grid by this action, 
also influences plate current Bow. When 
a signal at center frequency ( ·l.5 mega
cycles) is applied to the control grid, 
the resulting developed voltage at the 
suppressor grid will be 90 degrees out
of-phase with the control grid voltage, 
just as in the locked oscillator mode. 
Thus, the plate current pulses arc half 
the width of the pulses produced by 
the control grid as shown in Fig. 2. 
Now, when the incoming frequency 
deviates about the center frequency 
(above and below), the phase difference 
between the \' ohagcs at the control grid 
and suppressor grid changes to less 
than 90 degrees and more than 90 
degrees respecti,cly. The high Q tuned 
circuit in the suppressor grid circuit 
maintains a constant voltage phase at 
this grid. The resulting plate current 
pulses then become less or more than 
half the width of the pulses produced 
bv the control grid. Tbe average pbte 
current then becomes lower or higher, 
respectively, from its value at center 
frequency in accordance with the i/ 
signal variation Crom center frequency. 
As a result of the plate current changes 
in either mode, audio voltages are 
produced across the volume control 
(Rl0-7). This control, and capacitor 
C207, also comprise the de-emphasis 
network. Rejection of am signal varia 
Lions is accomplished by the capacitor 
C204, and resistor R204 in the cathode 
circuit. 

Power Distribution 

Another feature of Admiral's port· 
able TV receivers is the method of 
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Urom page IO] 

8+ FROM 
RECTIFIER 

CR 502 
420V BOOST 

V4~ 
f 

R321 

BRIGHTNESS 

Fig. 3- Block diagram showing B plus distribution. 

supplying B plus voltages to the tubes. 
A simplified B plus distribution dia
gram of the 14YP3D chassis is shown 
in Fig. 3. The B plus power supply 
consists of two 300 milliampere seleni
um rectifiers operating as half wave 
voltage doublers coupliog to a pi type 
filter network consisting of two 100 m/ 
capacitors and an iroo core filter choke. 
The 255 volts of B plus is distributed 
as shown io Fig. 3. The cathode of 
the damper tube supplies approximately 
420 volts (boost voltage) to the hor
izontal output stage, vertical oscillator 
and output, and first anode of the 
picture tube. 

The sound output tube operates :is 
a voltage dropping tube for supplying 
B plus to other tubes operated from 
this voltage source. T he cathode of 
the sound output tube has a potential 
of approximately 130 voles positive with 
respect to chassis ground. In addition 
to amplifying the i/ signals, the first 
1/ amplifier tube functions as a voltage 
Jropping tube supplying B plus voltage 
to the vhf amplifier. 

Video Circuit 

To provide a maximum amount of 
contrast range without the possibility 
of overload, the control grid of the 
video amplifier tube has a fixed bias 
voltage applied. This small negative 
voltage is applied through a divider 
network from the negative drive voltage 
appearin~ at the control grid of the 
horizontal output tube. (Fig. 4) • • 

,. 
rlZ llJIS /IJ/S llJI~ 

Fig. 4-Horizonta l drive provides 
bia s for video amplier. 
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' Reg. U.S. 'ol. OU. 

WITH EVERY 
CLAROS TAT 

PICK-A-SHAFT* CONTROL 
YOU GET YOUR CHOICE OF 
SHAFT AT NO EXTRA COST! 

Select the control you want - 1/2-watt composition-ele· 
ment, regular, tapped or dual; 2-watt wire-wound; 
J.watt wire-wound; or 4-watt wire-wound. Then choose 
from any one of the 13 shaft types. There's one for 
every need. 

Ask your Clorostat Distributor •• • 

for p erformance ... D epenJability ... Q uality ... 
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ASSOCIATION NEWS 
National Association of 
Television and Electronic 
Service Associations (NA USA) 

.tnd J>ubliciLy Program. 
The program calls fer ads in several 

u[ Lhc top magazine~, newsp:tpcr ads 
on local level. radio and TV "spots" 
on a national level, ' lisring in the "yd
low pages" of Lhe phone directory, "Op
erator ~5" ~ervice and u~e of clirecl mail 
pieces. 

Afrcr almost two years of imestiga
tion, meetings and planning, NA TES.\ 
is now able to oiler each member of 
c.1ch local affiliate a chance to particip-ate 
in the KATES.\ ~a1iona l \d\'ertisin~ laclivi<lual members o[ local affiliates 

---------

are you satisfied with your 
present iob? 

are you satisfied with your 
present income? 

If you are, you're a lucky 

man ••• and very unusual 

I., t no .... 

send for me 

Successful 
Electronics 

Training 

-------------- - - ----------- ----------
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CLEVE,LAND INSTITUTE OF RADIO ELECTRONICS 

Desk SD-7, 4900 Euclid Bldg., Cleveland 3, Ohio 

Pie««.• ru•n "Sucoes.(111 Elrctronk• T ·n n:n1C wi1h1111t ohlig-alion. 

Add...,., 

City ---Stnt<'---------
Accredited b) lh<' Natlonftl Ffomc Study Cuuncll 

will be "franchised" to participate and 
window valances, Lruck decals. letter 
heads, bill-heads, mailing pieces, etc. 
will be available at cosl. The cost will 
L>e cXtrcmcl} low became ut heing ahlc 
to use mass pun h.tsing power of the\C 
advertising materials. 

The Cod} :\J,ertising Agency ol 
Chicago has been selecte<l to handle 
Lhe program and arc already preparing 
ad copy, etc. Such an ambitious pro
gram may be thoughl to cost a hundred 
dollars a month, but thac is not the 
case. The yearly ccsl of rhis progr::un. 
because of iLs overall size is wibelie' e 
ably low, and it cau be purchased by 
inJl\'ldual members for a few cents .1 

day O\CI a period of se,cral months. 
This will enable the one man operator 
to get advertising, publiciLy :ind a pub 
lie relations program at 1he same cos1 
per iLem th:u large corporauons arc 
:ihle to hu}· 

The rlan will ;1 l ~o relieve Lhc shop 
owner oi planmng and scheduling his 
program. It will g1'c h11n the benefit 
oi Lhe use of cop artists, copy writers 
an<l public rel:n10ns men. somt:lhing 
h:ir<lly a man in Lhe TV hu~iness tod.l) 
could afford. In I.tel. it is douh1ful it 
:lll) local asso.:i.nion coul1l •tfTord su..:h 
talent to plan .an .aherti~ittg program. 
Now '\'.\TES,\ oaers it 10 it~ members 
al a year/) cost comparable to what 
some shop owners pay for a telephone 
directory ad for one mo11th. 

Small busincs<> owners find it ex
tremely clillicult to purch:ise insurance 
to protect themscl\'es and their employ
ees at a reasonable figure. ( ;roup plans 
are not arnilablc unless the business h:i~ 
25 or more employees. As ,1 rcsull most 
TV ~hops do nor carry coverage. 
~ow ~ATES.\ orTcrs to its members 

a plan based on a 500 employee rate 
but available even to a one man shop 
at that same low rare. Under the plan 
the owner and employees may be cov
ered for auy type accident 14 hours 
a duy, loss of ume from work; loss o[ 
eyes, limbs or pan thereof, los~ of life, 
cost of hospitaliz:ttion, surgical fees and 
doctors c:tlls to the home. 

For complete details and .tpplication<, 
write to ·_.\ TES1\ , 5908 So. Troy Sc., 
Chicago 29, Jllinois. Thjs ts another 
advant<.1ge of TES,\ membership, be
cause this pl:in 1s a11al/11b!t- only ro 
N,.JTF.S11 members. 

. \ppointmcnt of Len Gross as c.xecu 
tn·e secretarv. achertising and pub! c 
relations counsel for tbe San Francis..:o 
T elevision Service Guild was an
nounced t.hi~ week by >:cd Gramlich, 
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president of the Guild. Gross is .1 

partner in Gross and Rohcrts, San 
Fr:incisco adveni~ing :ind puhlic rel.t 
1ions firm. 

ln .1ddition ro hi~ executi\C <ccretar:. 
tl11Lics. his First assignment will be de
velopment oi ,tfl advertising an<l pro 
nrntton program to educate the general 
public concerning the Guild anJ 11\ 
member<. 

The Guild. a non-profit rr:i<le associu 
tion. w:is or~an1zed in 19'>5 to imprm e 
s1andards of tcle\ ision sen ice and h;l\ 
:ts its guidin~ principle "servicing the 
public with honestv, <l~pt:ndahility :ind 
fairness." 

Minnesota TV Service Engineers 

A Radio-TV Apprenrkcship Stau<l 
.ird~ Guide. hcli<'\'e<l to be the first of 
us kind. has hcen published joinily 
hy the \rinne,ota Telc\•ision Service 
Eni.rinecrs, Inc. and Tung·Sol Elecmr 
111\. Initial di~tribu rion was ma<le at 
1hc: re.:elll TexJ~ Elecuonics ,\ssoci:irion 
Clmic and r:air at Fort Worth .. \c· 
mrclm!! to John \V. Hemnk. secretary 
of ~fTSE who compiled the mnn11n l, 
its purpose i~ "to cstahlbh ~• foundation 
for the en:ntual recognition of electron 
i1.: ~en ire as :i professional acti' ity". 

The guide was pri nted hy Tung-Sul 
Lhrough the efforts of Robcrr ~f. An. 
<lre\\S, T ung- ors manager of electronic 
.rnd ~cmicon<luctor product~ .1<lvertising. 
Mr .. \ndrC'w~ m.tdc it plain that the 
manual is ju~t rhc "opening gun" in 
TunJ!-Sol's 1958 cnmp:iign to raise the 
d1g11itv of rhc radio TY sen ice field 
to the pro(essionnl status "it righrfullv 
dcscr\'es." Copies o( 1 he m.mu:il :ire 
free to all johhers, dealers .md associa-
1ions. Thev m.1y h:: ohL1ined through 
lucal Tung-Sol jobbers or hy writing: 
"rl'LB, Spec1nl Ser\'ice~ Dcparrmcnt, 
P. 0. Box n11. I ndian.1p'>lis. Ind. 

COLOR TVI 
[from page -11] 

phase del:iy circuit determines the 
ph:isc difference between them. J\ ncga
ti\c puhe from the horizonl31 output 
circuit ~ amplified and shaped in the 
gate cbmp :1nd applieJ lo the burst 
nmplit1er. Also applied to 1hc burst 
amplifier is a signal containing color 
infonnation an<l bursr from the second 
chroma and sound if amplifier. Since 
the burst is positioned on the b.id, 
porch of the horizont.11 sync pulse :it 
the transmiucr, the gate pulse from 
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COi 811 GENERATOR 

,..-------------, 

SINGLE MASTER 
CONTROL hos all 
ou tputs pictured in 
color. Shows what 
you should see on 
TV screen. 

HINGED SIDE PANEL 
opens for fine ad
justments and main
tenance. Allows use 
from shelf or bench. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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MODEL 430 

PROVIDES TRUE 1003 SATURATED NTSC 
SIGNAL-Herc's the new color bar genera Lor you ·ve 
heard so much about. It's literally packed with fea. 
lures to save you time. to <lo more job , lo operate 
simply. And what's more, 'lodel l.30 will serciceany 
color-TV reccfrer- past, prCSl'nL, or future. You'll 
find it to be the fin est, most complete instrument of 
its type. 

IMPORTANT SPECIFICATIONS 

Excep tio n al Range of Outputs-Y; chroma; 
color bar (8 bars imultaneously- color phase accu
racy, ±5°); R-Y; B-Y; R-Y and B-Y simultaneously; 
1; Q; l andQsimultaneously;G -Ya t 90° (demod· 
ula tor color pha e accuracy, ±3°); sync and burst; 
horizontal sync; high level 3.58 megacycle ontput ; 
high level modulated RF output; p<> itive or negative 
video outpu t. 1.5 M egacycle (crystal controlled) 
marker for proper tuning. 

Chroma Le v el Swltch-0 db for checking older 
s tyle receivers and some current models; -6 db for 
video check of newer receivers using vestigial rF align
ment ; -15 db for checking color sync lock under weak 
signal conditions. Variable chroma control position 
for other chroma levels. 

Color Bar Display Patte rn-Left to right: red , 
yellow. green. cyan. white, magenta. blue, black. 

Mode l 430, complete witlt Operator's $39500 
:\I anual and Lead . . . . . . . 

See your Electronic: Distributor, or write 

SIMPSON ELECTR IC COMPANY 
5200 W. Kinzle St., Chica go«, 111. 

rhone: EStebtoolc 9 ·11 2 1 
In Canada: Boch-Simpson ltd ., London, Ontario 

W ORLD' S LARGE ST M AN UFA CTU RER OF ELECTR ONIC TEST EQ UIPMENT 
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STOP CB* WITH C-D 
"CALL BACKS ARE COSTLY. CorneU-Dub;lier a re spec.ialist.s in 
1:1.ECTROLYTICS !or replacement service. The familiar C-D 
Trademark has been the m:u-k of outstandingly superior 
~uality for over 47 years. Every style, size, ra t ing and cha r
acteristic of electrolytic capacitor is produced in C-D's own 
network of plnnts. From t he tiny "finger-nail" size " ELECTO· 

MITE"~to the compact " BLUE BF..AVER"~to the long-life " UP" 
C-D ELECTROLYTICS have earned their great popularity be-
cause they are consistent ly MADE BETTER to LAST 

I 
Say C-D when you buy ELECTllOLYTICS- be particula r. Write 
foc Catalog 200D-3E to Dept. ST -97, Cornell-Dubilier. 
Electric Corp., South Plainfield, New J ersey. 

stop call backs ... insist on 

ti ~:~~~~:~~~~]~.lMl~::~~~~~!I~:~~ 
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STATfilIBNT REQUffiED "BY '!'RE ACT OF AUGUST Z4. 19ll!, AS AMENDED BY THE 
ACTS OF 11iARiClf 3. 1983. AND JULY 2, 1946 (Title 39, 1Jnlted States Code. Secllon 233 ) 
SHOWING THE OWNERSH.lP. llANAGEmENT, AND OTRCULATION OF ELECTRONIC 
SERVICING, published monthly nt New York. N. Y. for October 1. 1957. 

J. The names and addresses o! lhe publish,;r, edltor and busin~ manager are : Pub
lisher, Sanford R. Cowan, 6 Embassy Court, Great Neck, N. Y. Editor, Samuel L. Y tlrSha ll . 
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the gate clamp and the burst arrive at 
the burst amplifier at the same Lime. 
Hence, the burst positions itself on top 
of the gate pulse while the color in
formation remains at the same level. 
T he burst amplifier is biased such 
that only the burst appears in its plate 
circuit. The 3.58 me burst signal, 
which is the phase reference standard, 
is applied to the phase detector. A 
portion of the signal from the 3.58 me 
amplifier also is applied to the phase 
detector. 

H the phase of the 3.58 me signal 
from the amplifier is not correct, a de 
\•oltage appears at the reactance tub:: 
grid. This tube is a part of the fre
quency-determining portion o( the 3.58 
me oscillator. When a de \•olmge is ap
plied to the reactance tube, the tube 
appears either more or less capacitive 
to the oscillator, thereby changing its 
frequency. As soon as the output signal 
from the 3.58 me oscillator is of the 
correct phase, there is no output &om 
the phase detector. By this means the 
output signal of the reference oscilla
tor maintains correct phase. 

A portion of the voltage developed 
in one half of the phase detector is ap
plieJ to the second chroma and souncl 
if amplifier for automatic chroma 
control. A portion of this same volt
age is applied to the color-killer stage. 
T he color-killer stage is so connected 
to the chroma amplifier that the 
chroma amplifier is cut off when the 
color-killer stage conducts. A positive 
pulse from the horizontal output trans
former causes the color-killer stage to 
conduct except when burst signals are 
being received. When a burst is re
ceived, a negative volrage from the 
phase detector causes the color-killer 
to be cut off, thereby permitting the 
chroma amplifier to function. In this 
manner the color-killer stage de
activates the chroma channel when the 
color television receiver is receiving 
black and white programs, thus elim
inating possible noise pickup into the 
color circuits during black and whire 
program, which could appear on the 
screen as colored confetti. 

Adequate shielding and by-passing is 
employed to minimize radiation of the 
3.58 me oscillator signal, and to pre
vent external r/ signals from a!Tecting 
receiver operation. 

Deflecf ion Section 

Sync signals from the sync separator, 
in the video section, are applied to the 
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phase splitter from which positive ver
tical sync pulses and both positive and 
negaLive horizontal sync pulses are ob
tained. The horizonral sync pulses arc 
fed ro a balanced phase comparer. A 
portioa of the signal from the horizon· 
tal oscillator is also applied to the phase 
comparer. If the horizontal oscillator ii. 
not at the correct frequency, a control 
vol tage is applied from the phase com
parer to the horizontal oscillator, which 
adjusts the oscillator frequency, thereby 
maintaining frequency stability. 

The output of the oscillator is am
plified in the horizontal output stage, 
and applied through the horizontal out
put transformer to the horizontal deflec
tion coils. T hese provide the magnetic 
field for the horizontal deflection of 
the electron beams. The horizontal out
pu transformer also provides pulses 
for the age gate, the color-killer gate, 
the burst gate and horizontal retrace 
suppression. 

The vertical sync pulses are applied 
from the phase splitter, through an in
tegrator network, to the vertical oscil
lator where they synchronize the verti
cal sweep with the transmitted signru. 
T he vertical output rube amplifies the 
oscillator output and applies the signal 
to the vertical deflection coils, which 
provide the magnetic field for the ver
tical deflection of the electron beam.~. 

A shield may be placed around the 
deflection yoke to prevent the earth's 
magnetic field or other extraneous fields 
from causing beam distortion and min
imize any radiation from the yoke. 

This brief review of the operation 
of color circuitry will serve as an im
portant background for the material on 
eliminating interference which will be 
presented in the followi ng installments. 

[To be eon1in11et!] 

AD LIBS 
(From page 12) 

this work done for them by their loc.'11 
service dealers or marine radio agencies. 

Today, several million of the small 
boats afloat are equipped with little, 
i£ any, radio gear and in the main 
those that do have some electronio. 
gear aboard only have :i direction finder 
or a ship-cc-shore radio. Thus the sales 
potential is coruitlerable. li your service 
shop is near a boat basin or waterway, 
arc you going to try to expand your 
marine radio sales next year? [c's worth 
thinking about now because the 1958 
boating season is much closer rhan you 
think. • • 

ELECTRONIC SERVICING • OCTOBER, 1957 

The Case of The Serviceman 
WHO SAVED A MARRIAGE! 

Smilh wanted to watch the lights; Mrs. 
Smith insisted on " This Is Your Wife". 
Fights they got, since a second set was 
within their means but there was only 
one antenna and no multi-set coupler 
they tried had worked satisfactorily. 

The Jerrold multi-set coupler took only 
mi.autes lo install .. . now, both the 
Smiths watch their favorite TV shows. 

" You won't need another antenna with 
this 'NEW' Jerrold Multi-set COUPLER", 
said the TV Serviceman. "Its special 
design allows for equal distribution of 
the signal with exceptionally low Joss 
and without smearing or ghosting" 

UNIVERSAL MOUNTING 

• On the baseboard. Connectors com
pletely concealed. 

• In the attic or basement with ter
minals exposed for ease of servicing. 

• Outdoors, on the antenna mast or 
on the side of the house. 

New/ JERROLD 
LOW LOSS 
COUPLERS 

Available ;11 3 models 
111 ·2-for stron~ siinal areas . . llst S3.5D 
MF·2-for frinp areas .. ... list 4.50 
MF·4-up to 4 sets-all areas . list 5. 75 

Engineered for V.H.F., U.H.F., Color reception. See your Jerrold 
Distributor or write for complete information to Dept. P.D. #I S. 

J E ::e, ::e, <> L :J:> 
Bl..BCTBONICS COBPOBATION 

Main Office: 23rd & Chestnut Streets, Philadelphia 3, Pa. 

EKport Representative: C.B.S . International, New York 22, N.Y. 

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING 
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ECHO SOUNDERS 
[Jrom page 6] 

by adjaccnr permanent magnets or 
through de current in a winding :iround 
the nickel elements. When ultrasonic 
energy was :ipplied through the coils to 
the nickel elements, energetic oscilla
tion took pl.ice. Both of these forms 
of transducer> were two-way devices 
and simil.1r units coul<l be usecl for 
transmllling as well as rccei\ ing. \V1th 
:in appropri:itc switching S)Slem, one 
u111t could be made to scr,·e both 
tunctions. 

Because the) were huilt LO sound 
LremenJous depths, JnJ also for use 
m military appltc.uiom to detect ob-
1ects ar grcar distance, the Lr.rnsducers 
were large and heavy, nnJ required a 
great deal o( power. t.fodern transduc
ers still use the principles of these 
early units, but arc more compact: aml 
Rochelle snits or ccr:imics have tnken 
the place of qunrt7. crystals in the 
piezo-dectric varieties. 

Fathometer Operation 

The first pracricnl commercial ~ounJ
er in the lJ.S. was the F111hometer. 
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SPRA-KLEEN 
2 CANS FOR $ll9 oe~trR 

VALUE $2.40 
special this month 

2 CAIS $1.89 

NOW, WHEN YOU NEED IT, is the time 
to stock up on G-C SPRA-KLEEN ... the 
easv-to-use electrical C'.ont.act. cleaner and 
lubncanl in the power spray can. Brushless, 
clean, convenient ... SPRA-KLEEN makes 
servicing easier. Buy now and save during 
this specia l sale! 

SU TOUR G-C JOllf11 NOW! FREE G- C CATALOG ... send postcard today! 

'Y 
GENERAL CEMENT MFG. CO. 

Division of Textron Inc;. 
400 SOUTH WYMAN STREET ROCKFORD, ILLINOIS 

This \\,IS .1 forerunner of most sm:ill
hoat equipmelll~ used today, and many 
of its principles arc still employeJ. 

The heart of the Fathomctcr is a 
constnnt-spced motor which drives a 
rotating arm on the end of which is 
.1 neon light. Around Lhe arc described 
hy the rot.1ting light is a scale c.1librnted 
either in feet, fathoms, or both. At the 
7.ero point, the arm operate( a con 
tactor. keying the system so the sonic 
pulse J( lauuchcJ. Receipt of the echo 
causes the IJmp to lbsh. indic:icing the 
depth in feet or fathoms on the scale 
alongside. \\'ith the arm rot.Hing .11 

one-rC\olution per second, a maximum 
depth of 2400-fcet could he .1ccom 
rnc><l:ned ~inn: the pulse Lra\cl' .1t th~· 
r.itc of 4800 feet per second, anti the 
pube would travel 2400 feet Jown :inJ 
2-100 feel up. Revolving at 6 2 13 rps, 
a total depth of sixty fathoms, or 360-
feet would be shown. etc. 

Instead of a cont.actor on the ror;u 
ing arm to key rhc dri\·er. some equip 
ments use a pcrmanenc magncc at 
tached to the rotating am1 to induce 
a voltage pulse in a small st.1tionar't 
pickup coil. which ke;s the trammir
cinir circuit. 

The simplest form of dri\•er. or gcn
er:itor of the high-power pulse, is an 
urangcment to discharge a en paciror 
through the loa<l resistance of the tran( 
Jucer. \fethoch of accomplishing thi( 

MAGNETO· 
STRICTIVE 
TRAH.SOUCER 

I GASEOUS 
OISCHARGE 

.,..__,~_ .. J TUBE 

• 

370 v 

Fig. 1- Simple driver circuit for a 
magnetostrictive transducer. 

are shown in Fig. 1. In the first ex 
ample, when the kcycr contacts close. 
the charge stored in the .25 mf cap.t 
citor is discharged through Lhe primary 
of the Jri\cr transformer. The resul
t~tnt pulse 111 the secondary i~ appltetl 
to the dix.harge-Lube grit.I, causing the 
tuhe Lo 1001zc .tnJ conduct, pJssing a 
sharp moment:tr) Bo'' of currenr from 
the -I mftl. c:ipacitor throu~h the 
tran~ducer. 

In the second example (Fig. 2), 
closing of the keyt:r contacts puts a 
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PIEZO
ELECTRIC 
TRANSOUCER THYRATRON 

CONTROL TUBE 

IOOK 

Fig. 2- Thyralron driver circuit 
feeding a crystal transducer. 

posim e charge on the griJ ul the 
control rube. This drives ir into cou 
Jucrion, unJ allows the Jischnrge ol 

the .05- m/ capacitor through the 1..1 

thode inductor "L" which, with the 
crystal in shunt, forms a "nnging" 
circuit. 

With ench of these tlri\'crs, the tran~ 
Jucer is shock excited. The momcman• 
hunt of current from Lhc capacitor i~ 
analogous to the gunpowder hlast or 
h:immer blow of rhe old types. 

PIEZO
ELECTRIC 
TAANSOUCER 

G -
.006 

Fig. 3- T riggered oscillator circuit 
driving a quartz transducer. 

.\nothcr arrangement is ~hown in 
Fig. 3, where a keying pulse tngger., 
an osc1l!Jtor tube. the output being .1p 
plied to the transducer through the 

.01 mf capacitor. The ncr re~uh '' 
that the transducer rings for a ~hon 
period, sendmg a sonic pulse to the 
bottom where it is reBectcd back. Re
flections will also occur from :Ill}' in
Leneuing objects. On some eguipme1lls. 
the return pubes .ire picked up in .1 

$Cp.1r.1tc transJuccr: while in others, 
on1: 1ra1Nhicer is coupled both Lo the 
dri\er .111J Lo the recei\er. The rcce1,er 
ma) he :I ~1r.11ght-through RC t1r LC
coupleJ ampltlier. or it m.iy be a .,upcr 
heteroJyne de(igned somewhat uµon 
radio receiver Imes. In either case, the 
receiver output is applied through n 
slip-ring :irr:ingement to the rota ting 
neon Lube on the indicator :inn. A 
receiver-sensitivity control is used to 
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so 

maintain c:.:ho !>ign.1ls al the proper 
level. 

Power for the \ arious circuits is ob
tained from a vibrator power supply 
operated by the boat's batteries. 

Another Corm of indicator is the re
corder, which UlScribcd on a moving 
piece of chart paper the depths which 
the boat rravenes, thus gencracing a 
contour map o{ the borrom. One fom1 
of recorder simply replaced rhe neon 
bulb at the end of rhe moving arm 
wic.h an electrical stylus, over which 
a specially prepared sheet of paper 
travels. Upon receipt of the echo pulse. 
the stylus '·burns" a mark on the pa· 
per. As the paper is automatically 
~lowly drawn along, marks correspond
ing to the dcpihs arc scribed. 

:\ more common form of recorder 
uses a stylus on a vertical belt which 
traverses the [XJpcr from top to bottom. 
Travel of the bell is timed exactly as 
is the rotating arm in the visual indi
cator types. In another form of recorder. 
a drum with a spiral of wire :iround 
it rotates under the paper, on top of 
which rests a printer b:ir. Rotation of 
the wire spiral is timed, :is is the ro 
tating arm of an indicator, and :it 
the time of receipt of the echo pul~e. 
an arc occurs benveen the spiral and 
the printer bar. at a distance down 
the graph paper corresponding to the 
distance to the bottom. 

Visual indicators are also built, which 
use an oscilloscope Lube presentation. 
On these, the trace moves down the 
center of the tube, from top co bottom. 
and is expanded horizontally upon the 
receipt of echoes. A linear scale down 
the face of the tube indicates depths. 

Indicators :rnd recorders arc also 
made which will expand a chosen sec· 
Lien of the water, underneath the boat, 
to give a magnified image of this sec
tion, permitting closer identification o( 
fish or other underwater objects. 

Another type o( sounder gives depth 
indications on a meter. Instead of hav· 
ing a rotaung clement for timing, a 
multivibrator and RC circuit operates 
twehe umcs a second. A llip-Oop thy
Iatron circuit kevs the transmitter os
cillacor and allo\~S current to flow at 
rising rnte into the meter. As this 
current builds up, c.hc meter needle 
rises. If no echo is returned within 
one-twelfth of a second, the meter will 
just read full-scale. If an echo is re
ceived within the onc-twdfth period, 
ic operates a thyratron which cuts off 
the current-integrating circuit, and al
lows the meter Lo pass only a portion 
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of the full-scale current, that portion 
then being a measure of the time of 
return of the echo. The. meter 1s de
signed to have instantaneous pickup 
and a slow return, and at full scale, 
there will be a slight twelve-cycle vibra
tion. lf a sounding is missed, the mete1 
will tend to Hip up scale. Presence o{ 
large objects. such as schools of fuh 
under the boat, will cause the meter 
to Jrop back momentarily lo a depth in
diCJtion corresponding to the depth of 
the fish. The signal Jocks in on 1hc 
first echo returned irom any appre
ciable mass. 

In t.he various echo sounders avail
able, ultrasonic &equencies ranging 
from about 14 to 100-kilocyclcs arc com
monly used. The choice of frequency 
is governed by the primary use for 
which c.hc sounder is designed. The 
higher the ultrasonic frequency, the 
smaller the size of the target which 
may be detected. For example, fair
sized fish can be seen bt:st at frequen
cies from about 30-kilocycles up. Small
er fi~h and ohjecls are most clearly 
defined :1t rhe highest frequencies. On 
the other hand. the ancnuarion of the 
ultrasonic wa\es in the water increases 
with frcquenc~. ·o that the higher the 
frequency, the shorte.r the practical use
ful range. Thus, a unit desired for 
long range shoulJ have a low-operating 
frequency. 

The resolution of the ultrasonic beam 
depends upon the ratio of the tran~ 
duccr diameter to the sonic wa\elength. 
The beam is sharpest when the tram 

duccr is large in comparison to the 
wavelength. ~aturally, a sharp beam 
gives maximum return for a given 
amount of power when the uansduccr 
1s aimed directly at an objc:cl. This fea
ture would give best range anJ best 
resolution with a stable plat.form. H ow
ever, on a boat subject 10 considerable 
motion, as is the case in most small 
boats, a somewhat broader beam or 
smaller transducer size-to W:t\•cleogch 
ratio is desirable, so l hat as Lhe bo:lt 
rolls or the boLtom slopes, the return 
will noL be lost. 

:"\1ot yet available, buc in the develop
ment stage is a scanning-type small
boat sounder with a movable trans
ducer, which can be trajned forward 
or to the sides of c.hc boat's course, as 
well as straight down. T h.is !i:ature, 
together with an osciUoscopc presema
tioo, similar to the radar typc-B scope 
form, will give a picture of objects 
below, ahead, and to the sides of the 
vessel. An example of the use of this 
instrument would be the navigation of 
a narrow channel, or the finding of 
a school o[ fish and encircling it with 
a net. In cxpetimental models of this 
type, it bas been possible, actually, to 
determine how many fish arc in the 
net by the ultrasonic return. 

These, then, arc the basic principles 
underlying the operation of the com· 
moo forms of echo sounders used on 
small boats today. T he next installmem 
will deal with the installation. adjust
ment, and service of these units. 

LTo be con1in11etfj 

POWER OUTPUT IN HI-Fl 
[from page 1-1] 

phase signals arc coupled from the 
driver scagc to the respective grids of 
the output tubes through capacitors CJ 
and C2. Note the high value of these 
capacitors (.1 ml) for good low fre
quency response and low phase shift 
at bass frequencies. The de grid return 
is pro\·ided by RI and R2, each a 220K 
resistor. Sell bias is accomplished by 
means of R3 and CJ. The total current 
c.hrougb RJ is about 67 ma and consists 
of screen grid current for both tubes, 
plate current for both tubes and, in 
this special case, a few milliamperes of 
"stiffening" bleeder current through 
R4 back to the 325 \'Olt supply. Thus, 
t.he bias &om grid to cathode is about 
22 volts, with grid negative (at ground 
potential) wic.h respect to the positive 
cathode. Resistor R4 (which actually 
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consists of 2- IOOK resistors in parallel) 
acts somewhat in the narurc of a screen 
voltage regulating device. With increas
ing control grid audio signal, tbc tube 
parameters arc arranged so that nor
maUy the screen grids would tend to 
draw more current. T h.is cuncnt would 
cause additional voltage drop in the B 
supply filter resistors (not shown) 
which would result in a lowered screen 
voltage. Such a condition would cause 
premature distortion before full power 
ourput is obtained. Since the bleeder 
current through R4 helps set the final 
operating screen voltage and since this 
current is more than 50'1 of the total 
current Bowing in the supply filter re
sistors, the pe(Centage of change of 
screen voltage due to increased screen 
current is thereby reduced . In higher 
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' pO\vered amplifiers, much more 
elaborate forms of screen regulauon 
.tre employed :incl we shall examine one 
\uch type presently. 

Condensers C4 .iml C5 arc rathc:r 
unusual in mcu1ts of this type. They 
arc included simply because the output 
tramformer primary is wound in two 
:.ections and, in thb design, the wind· 
ing capacities of the two sections are 
not equal. If external compensation 
such as C4 :llld C5 were not employed, 
high &equency distortion and, in ex
treme ca.sc~, instahilit) might result be
cause of imp::dcct balance between the 
two tubes ol the push-pull circuit. 

The plate~ .ire connecte<l to the pn· 
mary 01 the output transformer a11u 
derfre their Yoltagc from its center rnp, 
which is returned to 380 volts de. h 
is of interest to note that the actual 
plate voltage i:. only 365 volts. The 
primary winding of the output trans
former, although represented schenuu
caUy as a pure inductance actually has 
quite a hit of resistance, enough to 
cause a volt:ige drop of 15 volt~ in 
this case. This point is stressed hec;1u~r 
\ c.:ry often an :mempt is made to mca~
ure plate voltage at the primary centc:r 
tap instead of .11 the actual pbte~ .uni 
Lhe results can he mislea<ling. 

Tell-tale Measurements 

• \ vcrv common complaint with out 
puc sc::tgcs. 1s lhc repcaced t:iilurc ot 
one or bolh output tub~s after ::i ~hort 

period of use . .-\ check of tuhe pin 
\·oltages m:iy spot :i volc:1gc th:n i~ 

actually beyonJ the m3-\tmum ratinµs. 
It is desirable to have ~.:hematic dia-

C·I 
tml 

---11---~ 
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U .OK 

fltOY PH.lSt 
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Fig. 1-The push pull output circuit 
employed in the Bogen DB 110. 
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grams '' itb \'Oltagc chans of every 
amplifier you service. [n the absence 
of such d.ua, reference to the tube man
ual or J.1ta sheets can scr\'e :i useful 
purpose. Tncidemally, plate voltage is 
dclincJ in the data sheets as voltage 
between plate and calho<le, not ncecs
s.1rily bet ween plate and grouml. Thus, 
in the case ot the circuit of Fig. J. the 
actual plate voltage is 36~ rnmus 22 
tcathodc \'Olrage) or JB volts. Simi
Ja.rly. screen grid voltage would be 
325 less 12 or 303 volts. Exceeding 
maximum \ oltage ratin[!S of output 
tubes, while usuaJI) re~pomible for re
duce<l tube Life, is not che major cause 
cf tube fotlurc in these circuits. lL 
is quite po!>sible to operate tubes with 
plate .tnJ screen voltages within max
imum ratings, voltage-wise, but with 
excessive plate and/or screen po"'er dis
sipatiom. It is this excessive power 
<lissip:icion which frequently causes tube 
tmlure. 

Measuring Plate and 
Screen Dissipations 

Plare anJ screen power dissipation 
measurements arc made under two con
Jitions: 

1. With no signal applied ro the am· 
plifier (quiescent condition). 

2. With full power being drawn by 
the lou<l~peaker (or, !'letter still, a 
dummy load). 

Disconnecr each plate lead, in cum, and 
insert a milliammeter in series between 
the plate pin :ind the disconnected Lea<l. 
The positive meter terminal goes to 
Lhe lead and Lhe negative to the plate. 
Read the plate current and multiply it 
by the plate volt.age (that is, the plate 
to cathode voltage). The result is the 
plate dissipation. Do not assume th:it 
measurement of one tube gives the 
answer for both. A condition in one 
tube may cause it to draw more current 
than its mate, thus severely upsetting 
good balance and ultimately destroying 
the tube. Repeal the above me;lSurc:ment 
with full power applied to a lo:id. This 
time. ho\\ cvcr. subtr:icr Yz rhc power 
output Crom tl1e answer, because al
though the product of current .ind 
\'OILage is still the actuaJ power applied 
to the plate, not all of char power is 
Jmipatc<l tn the plate itseli-,omc C1f 
it is extrac;.tcd into the load. In nc1tbcr 
case should the answer be greater than 
the maxi111un1 plate d1ssip.1tion of the 
wbc :is gi\'en in tl1e tube data shet:ts. 
You will generally find th:n a tube 
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that is within safe plate dissipation lim
its under quiescent (no signal) condi
tions, will also be safe under full pow· 
er ourpur conditions. 

Just the reverse is true of screen dis
sipation. Although the screen dissipa
tion may be within safe limits under 
quiescent conditions it may nor be so 
under a foll signal. Screen dissipation 
IS measured in much the same way as 
plate dissipation. Th~t is, disconnect the 
B supply from each screen in turn and 
hook in a rnilliammcter in series, re
cording screen current and voltage for 
each condition. Aside Crom gassy or 
inferior tubes, there are ooJy two causes 
for excessive plate dissipation. One of 
these is improper operating voltages 
( screen or plate) Jue to high line 
voltage or deterioration or change of 
supply filter resistor values. The other 
is improper tube bias. Improper bias 
may be due to change of value of 
the cathode resistor or a leaky by-pass 
capacitor in the cathode circuit. 0( 
course. with fixed bias arrangements, 
the causes of improper bias arc many 
and we shall now examine this type 
of arrangement. 

Fixed Bias Circuits 

A partial schematic of the Fairchild 
Modcl 275 65 watt output circuit, 
(shown in Fig. 2) illustrates the use 
of fixed bias. The output tubes are a 
pair of rugged 6550's and signal wise, 
the picture is not unlike that of the 
previous circuit, except for one minor 
difference. The screens are returned Lo 
tap points on the output transformer 
primary. This sets the operating point 
of the tube somewhere between a true 
triode and a pentode and is popularly 
known as ultra-linear operation. The 
hias supply and its related adjustments 
are of particular interest at the moment. 

A ~enium rectifier, SR-I, is fed from 
a tap on the power transformer sec
ondary which results in a negative 
rectified but unfiltered voltage of about 
95 \'Oles de. :\!tcr suitable filtering by 
means of C4, R6, and C5, -54 volts 
remain and are applied across bleeder 
network R7 and R8. Potentiometer. 
R7, is adjusted to tap off exactly 
-46\I de for application to the two con
trol grids through an isolating resistor, 
R9. Whenever any scn•icing of this 
supply has hcen completed, a/111ays 
make certain 46 negative volts are 
available at the grid pins before in
stalling the output tubes. Jf, for any 

Espedolly designed to op•ro1e, s•rvlc-e a:nd tut 
tron1h,or p ortoble rodlo.s. a.nd low power tran .. 
shtor clrcuits. features: • Continuously odjusJoble 
oulpul u\ing • o rloble auloformer (Onfroi • Two out• 
oul voltage rongH tO·l 5 volU end 0°30 volh] for 
ouurote t.eltfno of oil Honsi,tor bottery volfoge1 
• Two output current ranges (0- IS MA.end 0 -60 MA) 
monhor currenr for tingle rronsit1or or ef'lt1re set 
• Eauem•IY low ripple I len lhoo 500 v.V - .002% 
01 full food) for teiting loweu Jevel 1ron1iuor cir· 
cuih • Very low Internal fmpedance t len t han 20 
ohms OC lo R. f : including 7 ohm removable me1er 
hmt J provid ing e .. tellenr regulation • 2°/. Precision 
o· Anonvol mete" proYide loborototy accuracy • MJlli. 
ometer protected by front 
panel fut.e. additional in
ternal line tuw • Out
pu t i1oloted from lint'. 
and cow • Attroctt"• 
Slo lH' - Front . Maroon 
Hommerloid Cabinet -
R11bber feet 

COMPANY 
3100 N. ELSTON AVf . e OflCAGO 11, ILLINOIS 

........... . ,. ·-"·•• .... ·- · ............... "f>--.,tp....e\-

SEMICC9NDUCT9R 
PRC9DUCTS 

Progreu in semicondudor (and a$sodated 
components) development is so ropid and 
vital II.ct engineer! in this field ogree 
there ls need for an authorifo1ive tedtnicol 
magazine whos.e text con1enf is devoted 
solely lo 11. 
Such o magazine is SEMICONDUCTOR 
PRODUCTS. First issue January 1958. 
Thereafter regular issues will be published 
every-other-month in the March·Moy 
sequence. 
SEMICONDUCTOR PRODUCTS t..xtwise 
consists of up-to-dote technical arliclu 
ond feofurfl of vital Interest to the de· 
sign and opplications engineer, prepored 
on on engineering level by foremos'I 
outhorifies in this field. Al.so included ore 
trade news, new produets, current devel
opments, ond new applications, designed 
to provide the engin.,er and executive 
w ith up-to-the-minute industry information. 

SEMICO NDUCTOR PRODUCTS 
300 W.sl 43rd Street, New Yorlr 36, N. Y. 
Sirs: Herc is my remittance for $ ..... 
Enter my 1ubscription order to "SEMICON
DUCTOR PRODUCTS" as follow1 ; 
Sub1erlpt Ion Rates: 
0 Sl .00 for 6 iuues. 0 SS.00 for 12 iuues. 

(Foreign $4 ,00 and 56.00) 

Name 

Addren 
Clty 
Firm Name 

(Prini""carefutly) 

Zone .. _ State 
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~~ ~7"/ ltf;~ ;I 
Here's Your 
MARKET ••• 

for the 
MOSLEY Flush Mount 
TV Socket 

MODEL F· IPK 

• The tremendous demand foT portable T\ 
sets opens another BIG market for good 
sc1-to-an1enna plug- in outlets. MOSLE\' 
!'lush ::>ockets meet this need- supplying 
attractive, con\•cnie..nt, customcr·approved 
"•II out leis for e\•ery installation re'luire-
mcnt . 

Without ~!OSLE '\ TV Oudets, portable 
TV-in most arens-ecases lo be portable! 

Let \!OSLEY TV Outlets spdtl:. YOIJll 
Portahle TY Sales! 

,-- - - - ------ - -... 
I \ 
I 
I TV Accessories ond Llec:tTr:nlr 
I Componnnts send for our " !>7" 

c:utoloq. 
t I ..._,, _____________ _, 

Mos/el/ ~c911&. 
8622 ST. CHARLES ROCK ROAD 

ST. LOl'lS 14, MISSOURI 

ADJUST· 
ABLE 

3rd ARM 
FOR HOLDING 

CHASSIS IN 
POSITION ON 
WORK BENCH 

$5 .50 
ear:h 

5uf"PORTS VERTICAL CHASSES. 
PREVENTS BREAKAGE OF 
PRINTED CIRCUITS AND 
OTHER COMPONENTS 

Send checkl or money ord•" onl1 

TRE-SCOPIC PRODUCTS, INC. 
261 Sullh1a11 Pl., • Bklya 15, H. Y. 
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reason, this bias should fail, immedjate 
destruction or the output tubes will 
t:tke place. Further adjmtment refine
ments arc provided by R-1. Incorpora
tion of this control acknowle<lges the 
fact th:tt perfectly matched tubes are 
d1flicult to obtain. Even though equ.11 
bias is applied to each grid, uneqU11 
currents mav flow 111 the two tubes. 
.\ d1usung rhis control for absolute min
imum hum in the loudspeaker with 
the Jrivcr ruhc ( 12.-\ V7) removed is 
an indication that equal currents arc 
Bowing in both halves of the primary 
of the output transformer. Thus, one 
grid may be -47 Yolts while the other 
i' -45 volts. The other adjustment is 
for dynamic signal balance and is ac
complished by means o( R5. It insures 
cyual audio d rive ro both grids and 
again, the test is for minimum hum 
in the loudspeaker. In general, fixed 
bias is used with tubes whose change 
o( plate current with large signal swing 
would cause great shifts in bias if 
cathode bias were employed. Again, 
the aim is for maximum power output 
without distortion, or, full utilization 
of the power capabilities of the tubes 
involved. 

ln part two of this discussion we will 
continue the examination of output 
circuits, with emphasis on screen reg
ulating supplies, output transformer 
tC\ling. and negative feedback . 

rro be continued] 

6550 
c-1 

Uml _
41 5 

~ 
DftlYtll 

c-3 
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Sl!·f 

440~ 

r. 
L 

Fig. 2- Circult demonstrating the ap· 
plication of adjustable bias. 

another 

• quality 
engineered 

product 

all channel UHF conuerter 
Model 99 is your best buy in a UHF 
converter. F'eatures include tuned in
put, precise impedance match, UL ap
proval. one-knob tuning and drif t-free 
performance. Largest se lling UllF 
converter in the country at $22.95 list 
... In difficult reception areas use the 
BTU-2. only $39.95 

another 

Bl 
quality 

engineered 
product 

2 -set coupler 
Model TV-42 a 2-set coupler npproved 
for color, UHF, VHF and FM. Matched 
resistive circuit with 12db interset iso
lation and flat response-0-900 mega
cycles. Another quality TV accessory 
engineered by B-T Labs. _ $2.95 list 
Sold by electron ic parts distributors 

for fw·t11c1· in f ormation 
llBC COll}JOll below 

l-BLONDER-°TONGUELABS,lNC:SD-10 
: 9-25 Alling Street, Newark 2, N. J. 
I Please send me m erature covering 
I O B-T TV Accessories 
I Name·--····-··-····-.. _ 
I Address .......................................... ··-
l_citY.--=--==-··Zon~.--State.~--= ..J 
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f Only t ile 5 TOP-9UALITY brands of"'"\ 

STANDARD 
BRA ND TUBES 

AT SENSIBLE PRICES 
• 90 Day RETMA Gual"antee • Brand New 

• ht quallty only • lndlvldually boxed 

FREE! ~:·~5:ur h:~3!-tn~fr~~n~!nte0:::.~/~!:J 
• l.11h ALL popular TV & radio IYP••· 
• Maku mall~orderln1 1 rut pfuu.ure. 
• Ordtn over US.00 ·with rtmlllanco) pollpold 
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IA5GT - .90 jAX4GT -- 1.0C 1B6 __ . 1.00 
IA7GT --·- 1.10 ;AX5GT - 1.00 1B7 .90 
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:~ === ds ~m =- ,:~ ;g~~ =-=- ::n 
185 - -·- .80 6B 05 _ l .4f !?ABS .75 
IT4 .... - .JlO GB 0 6 - .er l2AC6 .80 
IU"4 - ············ .90 8BE6 .. . B! 12A06 .115 

:~~B - _:: 1:1g m~ ::=.:: :~~ l~t~ dg 
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3AU6 -- .as 6BJ7 - .9~ 12AU6 .75 
3AV6 -····· .70 6BK5 ... t.20 l2AU7 .90 

~=~: ::~ re~:T ·: rn 1~~~ ,:~8 
3 BN6 1.26 6B N4 -·- .es 12AW6 1.00 
3 BU 8 I. I 6B N6 _ 1.15 12AX4GT 1.00 
3BY6 .Jl5 6BQ6GTA .. 1.55 12AX7 .90 
SBZ6 .95 6BQ7A -·- f .40 12AY7 t .7S 
3CB6 .95 6BR8 - ... 1.so 12A27 I.OS 
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&AJ5 ..... __ 1.75 'lSA7GT .95 SSAS 1.00 
~ KK's - I.SO 6SC7 1. 05 3585 .8~ 
~ --- .ao &8F5 _ .... .an 35C5 .eo 
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Writ• for now 1957 lht 
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BARRY ELECTRONICS CORP. 
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SPUY!~DROPit 
-=--- __,=-<ro ~ 
~-£the NEW 
. . ~ QUIETROLE 

Spx-a.y
::Pa.ck 

or the 

QUIETROLE 
8 ttle with the 

o Dropper cap 

• Now QUIETROtE of· EY' • fers you both types 
: of containers. Either 

• -• • • • • • 
way a ssures you of 

the same unfailing re• 
suits lhot QU/ETROlE 
1s known for • 

: Make your next put• 
• chose OUIETROLE, gel 
: both and team the dif· 

ference betw••n qual· 
: lly ond poor 1ubslllutes. OU/ETROLE is lhe 
• original produrl of ih kind, ii is a FIR.ST of 
: the lndustTy ond you con depend on ii lo end 
• your noisy control and switch troubltt. 

(, ........ :Q u i0i'r"ii o LE 
:. .: C 0 MP ANY 
•'. • • Spartanburg, South Cara lino 
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"Don. 't play it until I get back 
with a JENSEN NEEDLE." 
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If it's worth the cost of installation . . . 

"""' i a sw;,. , 

... it's worth the cost of engineered cable 

Belden 
TRANSMISSION 

LINES 

• 
ROTOR CABLES 

Superior Ca bles engi
neered for the job 
In a complete line for 
every re qui rem e nt. 
Packag ed fo r e a sy 
hand ling. 

"More items from the 
Complete Belden Line". 

Belden 
W I REMAKER F O R INDUSTRY 

SINCE 1902 
CH ICAGO 

·. 

Magnet Wire • Lead Wire • Power Supply Cords, Cord Sets and Portable Cord • Aircraft Wires 
Welding Cable • Electrical Household Cords • Electronic Wires • Automotive Wire and Coble 
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ROB ERTS RAOIO TV SVC 
A G RO BERTS PR OP 

H £ . : • 1 _ s0 R~. op~o:K.· R
1
0 F' ~ - -. n • cture tube profits: 1rst, you 

need yo~ everyday tool~plus good test equ~pment 
(RCA)~, plus your skill~ and knowledg~ Then, 

you need top-quality, dependable RCA SilveramaOJ 

Picture Tubes that rejuvenate nearly any make of set, 

I LJI and make friends of your customers. And, finally, 

you need the sales "tools 0

, too. And these RCA makes 

available to you in abundance. See your Authorized RCA 

Tube distributor for the most powerful merchandising 

aids available, including these two brand new headliners: 

ILLUMINATED SERVICE SIGN. This new, compact, TV Service Sign 
wilh flasher, tells 'em you handle the bes1 TV tubes an the market, 
lhe brand they know best-RCA Silverama. 

SAFE· TV MAT. This " how-did·l·ever·do-withaut-it-befare" heavy 
rubber protective mat prevents face plate damage to out-of-chassis 
picture tubes. 

Put these and a world of other new, fresh RCA promotion aids to work for you. W ith a ll these 
aids to help you sell the top picture tube brand in the industry, plus RCA newspaper a nd 
magazine a ds, TV commercials, booklets, folders, ad mats, seals, and other hard-hitting 
promotional items, you can't miss making those big ticket, big mark-up, easy-to-ma ke pic
ture tube dol la rs. 


