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DR330 Dynamic Cardioid and Ribbon 

Variable low -medium 
impedance and polar 
pattern. Frequency 
response 40 to 15,000 
cps. Ideal for radio 
and TV. 

LIST $250.00 

D44 Dynamic -Omni-Directional 

Low impedance; 
response 50 to 15,000 
cps. For motion 
picture use on booms, 
excellent for outdoor 
(with wind screen). 
LIST $235.00 

DR332 Dynamic and Ribbon Cardioid 

Variable impedance 
. low, medium, high. 

Unidirectional polar 
pattern. Frequency 
response 50 to 10,000 
cps. For P.A. and 
general use. 

LIST $162.50 

D33 Dynamic -Omni -Directional 

Variable impedance 
. low, medium; 

, response 40 to 15,000 
cps. For radio -TV, 
P.A., recording. 
LIST $130.00 

TRC Series ... Push Button Styles 

Low or high 
impedance, wide 
response. For 
recording, 
conference, P.A. 

0204 Dynamic Types: 

LIST $17.00-$24.30 
B204 Ceramic Types: 

LIST $16.00--$17.30 

X204 Crystal Tapes: 

LIST $16.00---$18.30 

D4 Dynamic -Omni -Directional 

R331 Ribbon -Bi -Directional 

Variable impedance 
.. low, medium, high. 

Bi-directional for P.A. 
and recording. 
Frequency response 
40 to 10,000 cps. 

LIST $140.00 

D22 Dynamic -Omni-Directional 

Variable impedance 
. low, high; 

response 50 to 12,000 
cps. For P.A., studio, 
general audio use. 

LIST $99.50 

Your All -AMERICAN Line of MICROPHONES... 

IMERIe'ñ// 41/CROPHONES 
FOR EVERY BROADCAST, P. A., MOBILE OR RECORDING NEED 

D4G Lecturer's Dynamic 

Low impedance; 
response 100 to 7,500 
cps. Black leather - 

covered neckband. 

LIST $49.00 

kk,, D4GT similar, but 
highh impedance. 

LIST $51.00 

D]PR Dynamic... Handle Type 

I 

Low impedance; 
response 150 to 10,000 
cps. Press -to -talk 
switch. 
LIST $52.50 

D7TPR similar, but 
'high impedance. 

LIST $55.00 

Crystal microphones 

C7 H ... stand type 
(illus.) LIST $21.75 

CL2... lapel type 
LIST $17.25 

RC... desk type 

LIST $13.50 

D9A Dym li ardióiá 

Low impedance; 
response 100 to 7,000 
cps. For P.A. and 
general purpose. 

LIST $82.50 

09AT similar, but 
high impedance. 
LIST $86.50 

D7H Dynamic General Purpose 

" Low impedance; 
response 150 to 10,000 
cps. General use; 
pigtail lead. 

LIST $46.00 

` 07TH similar, but 
' high impedance. 

LIST $49.00 

501 Series ... Mobile Types 

ALSO - 
ACCESSORIES AND, 

REPLACEMENT PARTS 

PHONO PICKUP ARMS;; 

AND CARTRIDGES 

Low or high 
impedance; response 
300 to 3,000 cps. 
Rugged construction. 
D501 Dynamic Types: 
LIST $25.50--$34.00 

C501 Carbon Types: 

LIST $24.50-$33.00 

D6 Dynamic Public Address 

Low impedance; 
response 50to 7,000 
cps. All purpose; 
rugged construction. 
LIST $46.00 

DOT similar, but 
high impedance. 
LIST $49.00 

Tape Recorder Microphone 

High impedance; 
response 100 to 6,000 
cps. Omni -directional; 
ideal for home use. 

8203 Crystal Types: 

LIST $835--$965 

0203 Ceramic Types: 

LIST $1150-$1280 

504 Series ... Mobile Types 

Low impedance; 
response 300 to 3000 
cps. Rugged, 
moisture -proof. 
C504 Carbon Types: 

LIST $3100-$3800 

Write Today for free Catalog 58 

Mzy&rne MFG. CO. 

Low impedance; 
response 50 to 8,0 
cps. Rugged 
construction, f 
P.A., etc. 

LIST $28.00 

D4T similar, but 
high impedance. 
LIST $31.00 

D7 Dynamic General Purpose 

Low impedance; 
response 150 to 
10,000 cps. Well 
built; useful 
everywhere. 
LIST $46.00 

DU similar, but 
high impedance. 
LIST $49.00 

D801 Miniature Dyna 

Low impedance; 
response 250 to 6, 
cps. Compact; can 
be concealed. 

LIST $14.75 

Dynamic Hand Sets 

Low impedance, 1 

use with radio 
transmitters, 
intercoms, etc. 

H602 TYPES: 
LIST $21.00-$25 

NE14r 447zetez 
TONE ARM ADAPTER 
converts 

standard tone arm to stereo. Wiring adapter 
With output lack. No. 1181 ^_° 

LIST 52.15 

division of G -C -Textron Inc. 

Western Plant: Los Angeles 18, California 
Main Plant: ROCKFORD, ILLINOIS, U.S.A. 



.......... .........PREVIEWS of new sets Motorola 
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Motorola Model 21K100MA 
Chassis RTS-544 

This new 21" console incorporates sev- 
eral audio features such as a tone control, 
both 4" and 8" speakers, and a stereo 
jack on the rear of the cabinet. The chan- 
nel indicator is a light -projection device 
that shows the channel number in a small 
window at the top of the control panel. 

the back of the set you'll find the 
main chassis mounted horizontally, while 
the VHF tuner and operating controls are 
on a separate panel, positioned vertically 
along one side of the 21CP4A picture 
tube. The transformer -powered chassis 
uses conventional wiring, but features a 
number of molded component assemblies 
including one in the horizontal AFC stage 
and one in the sync section. A plug-in 
crystal is employed in the video detector 
stage, and you'll find an EL84/6BQ5 
audio output and 6AF3 damper in the 
tube lineup. 

A 5 -amp slow -blow fuse is used in the 
primary circuit of the power transformer. 
while a 3/10 -amp LC type is in series 
with two branches of the B+ supply. In. 
addition, a short length of #26 wire, lo- 
cated on the wiring side of the chassis 
under the power transformer, acts as a 
fuse in the series -parallel filament net- 
work. The retaining spring, pointed out in 
the photo, secures the vertical output tube 
to its shock -mounted socket, and also aids 
in the dissipation of heat from the tube's 
envelope. 

There is a slight mechanical trick to 
removing the tuner and control panel 
from the cabinet. The knobs on the 
brightness and vertical hold controls must 
clear the front escutcheon before the 
panel can be taken out. This is accom- 
plished by pushing upward on the actuat- 
ing lever, which in turn moves the con- 
trol bracket in toward -the picture tube. 

The test socket located on the rear 
apron of the main chassis has five test 
points that may be very useful to the 
serviceman. One can easily clamp the 
AGC line by applying an external nega- 
tive voltage between contact No. 1 and 
ground (contact No. 3). The socket is 
also used as follows when adjusting the 
horizontal oscillator: Jumper contact No. 
4 (Horiz AFC) to No. 1 GRD. Connect 
a .1-mfd, 400 -volt capacitor between con- 
tact No. 2 (Horiz. Osc. Coil) and contact 
No. 5 labeled B++. Set the hold control 
to lock in the picture and then remove the 
capacitor. Without touching the hold con- 
trol, stabilize sync by adjusting the oscil- 
lator coil. Remove the jumper from con- 
tact Nos. 1 and 3, and adjust the hold 
control so that no picture fold -over ap- 
pears on either side of the raster. 
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Silvertone ',di,' PREVIEWS of new sets 

Silvertone Model 9105AQ 
Chassis 528.51550 

This new portable TV features both 
VHF and UHF reception, 17" 110° pic- 
ture tube, and built-in "rabbit ear" an- 
tenna. The one-piece vertical chassis is 
positioned around the neck of the picture 
tube and fits snugly into a combination 
fiberglass and plastic cabinet. Rear service 
adjustments, which are few, are pointed 
out in the photograph. Picture width is 
controlled by the position of a ,metallic 
sleeve around the neck of the CRT. To 
make this adjustment, loosen the yoke 
clamp and slide the sleeve forward or 
backward, holding the yoke in position. 
The plastic corners may be bent upward 
making it easier to slide, but remember to 
keep the sleeve centered en the top half 
of the tube neck. The molded pack unit 
shown on the printed wiring board con- 
sists of resistors and capacitors used in 
the horizontal AFC and oscillator stages. 

The control panel is attached to the 
side of the cabinet by tw3 1/4" hex -head 
screws, and its cable does not plug in but 
is fixed to the chassis by soldered connec- 
tions. With knobs removed, both height 
and vertical linearity are adjustable 
through the hollow shafts of the bright- 
ness and hold controls respectively, or 
they can be adjusted from the rear with 
the use of a screwdriver. 

On the back of the set, a small panel 
supported by two chassis brackets fea- 
tures an AGC control, safety interlock, 
and an Automatic Power Monitor. The 
latter adjustment is merely a reset button 
for a B+ circuit breaker. This device is 
electrically located in series with the AC 
input to the power supply, but does not 
protect the filaments of the series -string 
tubes. 

The "hot" chassis, which houses two 
separate printed boards, makes use of a 
complete, line of 450 -ma tubes. Although 
most of them are new versions of more 
common types, the vertical oscillator - 
output, circuit employs a 13DE7, and the 
damper stage a 17D4GT. Removing the 
chassis from the rear of the cabinet, you 
can examine its wiring side, where there 
are two silicon rectifiers, a surge -limiter 
resistor, and the horizontal waveform ad- 
justment. The two silicon are not plug-in 
units, but are soldered between two sepa- 
rate terminal strips. 

The front safety glass on this receiver 
can be taken out for cleaning by remov- 
ing the top trim plate and prying out on 
the glass as shown. The plate is secured 
by three Phillips -head screws at the back 
and two in the front. 
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PREVIEWS of new sets Westinghouse 
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Westinghouse 
Model H-21 T217 
Chassis V-2366-1 

When you first encounter this new 
table model in a home, remember that 
brightness as well as vertical and horizon- 
tal hold controls are located up under the 
top trim strip on the front of the metal 
cabinet. The on -off knob is a push-pull 
switch, thus permitting the volume setting 
to remain undisturbed. 

With the rear cover removed, you can 
easily reach all tubes. The narrow hori- 
zontal chassis bolts to the base of the 
cabinet, while the tuner mounts on an ex- 
tended chassis bracket near the top. The 
only fuse protection employed is the plug- 
in type resistor pointed out in the photo- 
graph. This fusible component has a 
value of 7.5 ohms. As a word of caution, 
you might remember that one side of the 
AC power line is connected to chassis 
ground. After servicing the set, make sure 
that no short exists between the "hot" 
chassis and the metal cabinet or any 
part accessible to the operator. (Note 
chassis insulators shown in photo.) When 
servicing on the bench, always use an 
isolation transformer (NOT AN AUTO- 
FORMER). 

Taking a look at the top of the chassis, 
you'll see the remaining service adjust- 
ments. A single plug-in type silicon recti- 
fier is used in the half -wave power supply. 
The horizontal frequency trimmer is a 
19- to 160-mmf variable capacitor located 
in the horizontal multivibrator circuit. 
The latest tube types found in this re- 
ceiver are a 3DK6 IF amplifier and a 
12EN6 vertical oscillator -amplifier. These 
tubes are interchangeable, however, with 
3CB6 and I2W6GT types, respectively. 
A series filament resistor of 33 ohms, 15 
watts is positioned directly behind the 
IB3GT high -voltage rectifier. The value 
of this component in UHF models is only 
29 ohms. 

Front operating controls are mounted 
on a separate panel up near the tuner. To 
adjust tuner oscillator frequencies, it is 
necessary to take off the front trim 
escutcheon by removing two screws inside 
the cabinet and three in front. Wnen 
looking at the front of the tuner, the 
high -band adjustment, which should be 
made first, is located at 11 o'clock and 
the low band at 7 o'clock. 

The safety glass for this set can be re- 
moved from the front by taking out three 
i/a" screws concealed under the escutch- 
eon. Pull the top of the glass forward and 
then lift out. 

January, 1959/PF REPORTER 3 



Magnavox PREVIEWS of new sets 

Magnavox Model 1 ST204H 
Radio Chassis 54-03AA 
Amplifier Chassis 182 

When you're called upon to service this 
new hi-fi set, here's hoping you know a 
little about stereo. The instrument is a 
combination radio -phono featuring a self- 
contained stereophonic reproducing sys- 
tem. This particular model has a three - 
section glass top; each section slides to 
one side, or can be lifted out. 

Taking off the one-piece back by re- 
moving 16 wood screws, you'll find the 
power amplifier chassis in the lower -right 
of the cabinet, the AM -FM tuner at top 
center, and a speaker network on each 
side. Each speaker network consists of a 
15" woofer and a 1000 -cycle exponential 
treble horn. The amplifier chassis supplies 
the tuner with power, and all units are 
interconnected by cables and plugs. The 
unit also employs an H400 four -speed 
record changer with stereo diamond 
stylus. 

The front of the tuner features a 
tuning -eye tube, timbre control with push- 
pull power switch, four -position bass 
switch, function selector, tone switch, 
loudness control, and AM -FM tuning. 
The stereo speaker switch, operated from 
the record changer compartment, has two 
positions. In the INT. ONLY position, 
one half the dual -channel amplifier drives 
the speakers on the left side of the set 
while the other half drives the speakers 
on the right side. When the switch is in 
the INT. EXT. position, one half the am- 
plifier drives both speaker networks in the 
instrument; the other half supplies signal 
foi an external speaker system, which 
may be added if desired. 

The audio chassis has dual 15 -watt am- 
plifiers and separate level controls in both 
channel -1 and channel -2 treble circuits, as 
well as a bass control in the channel -2 
bass section. The bass or balance control 
should be adjusted for an equal output 
from each speaker network, while the 
treble controls vary the high and low 
frequency response of each channel. 
The transformer -powered chassis employs 
eleven conventional type tubes, and all 
are within easy reach. 

Removing the box shield from the 
crossover network, you'll find four filter 
coils-two non-adjustable units for each 
channel. The crossover frequency for bass 
and treble amplifiers of each channel is 
1000 cycles. The two channel inputs come 
from the tuner chassis where a function 
switch selects either stereo, phono, FM, 
AM, or tape. A special socket labeled 
REMOTE AMP is located on the rear of 
the amplifier chassis and may be used for 
an external signal input to the channel -1 
system. 
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Independent TV-Radio Service Dealers: 

THIS AD 

next time you call a TV-Radio Service Dealer... 
ask yourself 

these 4 questions 

future. DOES HE GUARANTEE 
HIS WORK 

It's standard practice to 

AND PARTS? 

parts moat qualified dealers guarantee to and duration of the o so. Be 

you 
find know just how longguarantee so however, the you that 
will guarantee are protected. 

Remember, 
parts 

by the dealer, not everything 
covers only the tube or component 

fails during 
the set. If some other the dealer cannot be heldresponsible. g the guarantee 

reapoaibl Period 

DOES HE 
BUSINESS 

FACILITNY?S7ABLISHED 
equipped 

It taken a big investmentoset 
aproperly o 

tSYocee a 
er s' a place, of business- 

ce operation. 
When 

ning u stn 
community - you can Part's 

ni independenty. Your businessis 
important he's p1 

going small businessman 
in your iront community 

him. 
ything he can the only way he 

do 
canrassure 

his own f 
satisfy you. It's 

DOES HE CHARGE 
A FAIR PRICE FOR A HOME S 

Raytheon is running this advertisement i 

January 19, 1959 editions of NEWSWEEK and 
TIME magazines to help you. Read it carefully. It 

akes four simple suggestions to set owners that 
hould result in substantial increases in service busi- 

ness for qualified Independent TV-Radio Service 
Dealers. It clarifies the set owners' misunderstand - 

. .,5 : 

;;1P4i,;e',, , 

once, salaries, etc. expenses that must beco n- 

sidered when he establishes 
his sercall 

charges. DOES HE PROVIDE AN ITEMIZED BILL? 
yours. Then hyou dknow exactly what, 

for his own 

work 

protection 

was 
well which tl 

You 

u both kn case 
ow 

oreplacef an 
replacements 

are 

and exactly how 
tcovereuch d by the y failure. 

If the answer is yes to all four of these 
e 

chances are you'll receive fast, competent, 

Bondedio more, 
service at 

e prices that are reasonable. able.peht 
What' 

ed Electronicchances are he'll be a Raytheon bonus for Technician 
andbona 

and 
you. 

These expert technicians 
ns off 

an 
90 

day parts guarantee nic offer a oa issued through one of America's r backed 
b, Ponies. They observemerica's oar y °Bond 

Ethics a strict 8- 
gent insurance 

com_ designed to 8 -Point 
theheº 

of 
quick, 

sure solutiona protect you. For °81ness 
a Raytheon Bonde,+TV_Radio servici.,equick, safe, 

ings about the standard work and parts guarantee. 
Giant blow-ups of this advertisement are available 
from your Raytheon Tube Distributor at no cost to 
you. Be sure to feature one in your shop window. 
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now . standard c `{ cuits 

BULPLA r Printed Circuits 
for all your printed circuit replacements 

Sprague's new BULPLATE Printed Circuit line now in- 
cludes the most comprehensive listing of printed circuits avail- 
able anywhere. By standardizing on the Sprague BULPLATE 
line, you'll be able to replace practically every printed circuit 
found in original equipment, including .. . 

antenna -chassis isolation networks 

detector -triode coupling networks 

retrace -suppression networks 

vertical feedback networks 

triode coupling networks 

detector -pentode coupling networks 

automatic gain control networks 

horizontal deflection networks 

sound i -f networks 

vertical integrators 

decoupling filters 

audio output networks 

phase comparators 

parallel resistor -capacitor networks 

tone compensation networks 

diode filters 

pentode coupling networks 

sync take-off networks 

don't be vague ... insist on 

Get your copy of Sprague's new BULPLATE Re- 
placement Manual K-351 now. Original set man- 
ufacturers' part numbers are cross-referenced to 

Sprague replacement 
part numbers ... making 
Sprague BULPLATES 
extra -easy -to -use. Ask 
your distributor for a free 
copy, or send 10c (to 
cover handling and mail. 
ing costs) to Sprague 
Products Co., 105 Mar- 
shall St., North Adams, 
Massachusetts. 

SPRAGUE® 
the ark of reliabilit 

.SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER COMPONENTS FOR YOU 
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As a magazine devoted to public service 
to the entire electronics industry, it is 

the obligation of PF REPORTER with 
Electronic Servicing to present to its 

readers all legitimate advertising in this 
field. Acceptance of advertising does not 
in any manner signify the products, 
policies and services so advertised have 
been approved, endorsed, or recom- 
mended by this magazine. 

NEXT MONTH 
Homeowner's TV Antenna Handbook 

One of the most unique coverages 
we've ever presented, dealing with 

the importance of a properly designed 
and installed antenna system in 

providing quality TV signals. Heart of 
the story is a to -the -point 8 -page 

booklet pictorially designed to educate 
and advise the consumer - your 

customer - regarding his TV 
antenna system needs. 

Horizontal Sweep Circuits 
Another in our popular series of 
down-to-earth TV -circuit trouble- 

shooting analyses - with practical 
explanations of functions fulfilled by 

various components and networks, 
and time -saving hints for tracking 

down circuit defects. 
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25,000,000 PEOPLE SAW THIS 
RECENT ADVERTISEMENT IN 

.-8 uN `T-t 

pLAY k 

COACHES MIDGET -LEAGUE TEAM. For the past two 
years. Theodore W. Fickert, TV technician of Hatfield, 
Pa., has shown his 25 -boy club how to play baseball. 
Active in community causes, he helped organize the 
Hatfield Junior Chamber of Commerce, and served as 
its secretary and state director; participates in the Heart 
Fund and other worthy drives; and is on the planning 
committee of St. Peter's Lutheran Evangelical Church. 

A BRIGHTER, CLEANER CITY owes much to Bryce 
McNeely's work in connection with the Kelso, Wash., pro- 
gram for civic beautification. Bryce is on the mayor's com- 
mittee for school and city improvement, is state JC vice 
president, and promotes young men's leadership training. 

CRIPPLED CHILDREN LEARN TO 
WALK through fund-raising efforts 
of Vernon E. Brdoks, Norristown, 
Pa., who helped obtain $100,000 
to build a school for spastic para- 
lytics. Mr. Brooks (center) is a 

director of the Chamber of Com- 
merce, and a prime mover in Red 
Cross, Community Chest, United 
Fund, and Salvation Army work. 
As national president of the Amer- 
ican Business Club, he helped 
obtain more than 100 scholarships 
for the training of physical and 
speech therapists. He is chairman 
of the Muscular Dystrophy unit 
for the Tall Cedars of Lebanon. 

MAKES OTHERS' TROUBIES HIS OWN. One of the few 
TV technicians in en 85 -mile area, T. E. "Buck" 
Adams of Channing, Tex_ often aids in roadside 
emergencies, helps pen run -away cows, and has 
worked to improve local Baptist Church, parsonage. 

All-American TV Technicians 

HELPED TORNADO VICTIMS. When dis- 
aster struck the area around Menomonie, 
Wis., on June 4, Vernon Townsend 
quickly organized emergency radio fa- 
cilities to speed relief to the sufferers. A 
leading member of the Radio Amateur 
Civil Emergency service, he is active in 
Dunn County civil defense work, and 
also maintains a radio entertainment 
service for the local city -county hospital. 



TEACHES SCOUTS RADIO. Boys in Brockton, Mass., learn Morse Code and 
the elements of electronics at an early age, from instruction by TV technician 
Albert P. Kazukonis. Much of the equipment he supplies without charge. A de- 
voted youth and community worker, Mr. Kazukonis is treasurer and a past presi- 
dent of the Electronic Technicians Guild of Massachusetts, Brockton Chapter. 

SPENDS TO PROMOTE EDUCATION. Out of his own 
pocket, A. George Catavolo, TV technician of Somer- 
ville, Mass., financed two full -page newspaper ads 
which presented to the President recommendations on 
public school education. Last year George contributed 
over 30 radios, plus his time, to teach boys electronics. 

DONATED LOUDSPEAKER SYSTEM. The 1958 Centennial parade and pageant at Bloom- 
ington, Minn., owed much of its success to the fine amplifier system installed without 
charge by Edwin B. Haines. Ed is widely known for the time, effort, and equipment he has 
supplied for the 2,000 boys in Bloomington's sports program. He is a leader and counselor 
in Boy Scout work, and gives assistance to the Lions and the Bloomington Civic League. 

WORLD OF TOMORROW! This novel space radio -man 
hat, invented by Stanley Everett of Alhambra, Cal., 
helped publicize many worthy drives. Stanley is president 
of the Los Angeles Electric League; a director of the 
Alhambra Chamber of Commerce; past president of 
Kiwanis and district chairman of the United Fund drive. 

COMMUNITY SERVICE is a watchword with Wayne E. 
Lemons of Buffalo, Mo. An active Rotarian, he works 
with Boy Scouts, promotes Little League baseball, and 
has instructed TV technicians in surrounding cities. He 
is West Central vice-president of the National Al- 
liance of Television Electronic Service Associations. 

Win General Electric Awards 
PEOPLE 

the nation over nominated candidates 
for the 1958 All-American Awards, honoring 

TV service technicians. This broad response 
showed how important a place the television 
technician holds in our community life, and how 
widely esteemed are his efforts in aid of others. 

The Award winners, shown here, were chosen 
by a panel of judges including John Sparkman, 
U. S. Senator and Chairman, Select Committee 

on Small Business; Bennett Cerf, television pan- 
elist and head of Random House publishing firm; 
and Charles Shearer, 1957-58 president of the 
National Junior Chamber of Commerce. 

With these Awards, General Electric pays 
tribute to the part played by the independent tele- 
vision technician in making this a better country 
for all. General Electric Company, Receiving Tube 
Department, Owensboro, Kentucky. 

Progress Is Our Most /reportant Product 

GENERAL ELECTRIC Winners received this trophy, $500 for com- 
munity benefit, and a trip to Wash., D.C., 
for luncheon with Senator John Sparkman. 



BRAND NEW! READY FOR YOU NOW! 

Neatest Package Vet... 
greatest Convenience Ewer 

FOR CARBON COMPOSITION RESISTORS 

_--- 

r---- 

HANDY-PAK. 
Just the kind of package you have been asking for! New IRC 

Handy-Paks were designed with the up-to-date Serviceman in mind. 

Here is the neatest, most compact resistor package available in the 

whole electronics industry. And it is exclusive from IRC. Fussing 
and fuming over stocking small parts is all over as far as carbon 
composition resistors are concerned. IRC Handy-Paks are easier to 

buy, easier to stock, and easier to use. Ready for you now ... added 

convenience for the world's finest resistors. 

TYPES 
watt, 1 watt 

and 2 watts 

All Handy-Paks 

Each IRC Handy -Pak contains several carbon 
composition resistors of one type and re- 
sistance value ... to save you unnecessary 
shopping. Three types include: 6 1/2 -watt 
resistors; 4 1 -watt resistors; and 3 2 -watt 
resistors. 

EASIER 
TO IDENTIFY ! 

In clear, large letters the type, re- 
sistance value and power rating are 
printed on every Handy -Pak. Correct 
identification is fast and certain with 
Handy-Paks. 

QUICKER 
TO FIND! 

In any stocking arrangement, Handy- 
Paks can be quickly indexed by power 
rating and resistance. Your resistor 
stock remains orderly from the time 
you buy it until you use it. 

HANDIER 
TO USE! 

IRC Handy-Paks open at both ends. 
The package slides out of the slimline 
plastic sleeve. Simply withdraw one 
or more resistors and slide the pack- 
age back into the protective shield. 
Leads are kept straight, and resistors 
are always factory -clean. 

EASIER 
TO CHECK INVENTORY! 

The actual resistors are clearly vis- 
ible. You always know what you 
have. Identification tab tears off con- 
veniently for reordering reminder. 

PATENT PENDING 



And here's the perfect trio for keeping them at your fingertips! 

IRC RESIST-O-PEDIA 
Resistor Assortments in Handy Book Form 

Here's unique convenience for stocking carbon composition 
resistors. Attractive blue and yellow hardback binder meas- 
ures 9x81/4x27/s". 3 -ring "fingered" inserts hold resistor 
Handy-Paks. Indexed stock saves searching ... speeds servic- 
ing. Complete resistor identification always visible. Choose 
from 3 popular assortments- 

#44 462 1/2 -watt resistors, 77 values $5544 
#48 308 1 -watt resistors, 77 values $5544 
#51 195 2 -watt resistors, 65 values $4680 

Dealer Net Price 

RESIST-O-PEDIA 
included FREE with 
Nos. 44, 48 and 51 

Handy -Pak 
Stock Assortments 

IRC RESIST -O -CHEST 
All -Metal File in 6 Assortments 

End "cigar box confusion." Select from 6 popular carbon 
composition resistor stocks, all in sturdy metal chests. 
Hinged lid and metal separators keep resistor Handy-Paks 
in order ... right at your fingertips. Compact 55/8x33/gx 
61/4" size takes little bench space. Identification data clearly 
visible. Select from 6 fast-moving assortments- 

#42 204 1/2 -watt resistors, 34 values $2448 
#43 462 1/2 -watt resistors, 77 values $5544 
#46 136 1 -watt resistors, 34 values $2448 
#47 308 1 -watt resistors, 77 values $5544 
#49 102 2 -watt resistors, 34 values $2448 
#50 195 2 -watt resistors, 65 values $4680 

Dealer Net Price 

RESIST -O -CHEST 

included FREE with 
Nos. 42, 43, 46, 47, 
49 & 50 Assortments 

IRC RESIST -O -CADDY 
Resistor Companion For Tube Caddys 

Ideal for in -home servicing. Pliable plastic pouch folds to 
63/4x37/8x11/2" ... fits easily in tube caddy or tool chest. Indi- 
vidual pockets hold resistor Handy-Paks secure and orderly. 
Accurate inventory always visible. RESIST -O -CADDY in- 
cluded FREE with either of these "best-seller" assortments- 

#41 120 1/2 -watt resistors, 20 values $1440 
#45 80 1 -watt resistors, 20 values $1440 

Dealer Net Price 

CHOOSE THE HANDY-PAK DEAL THAT SUITS YOU BEST 

And Order Today From Your IRC Distributor! 

WkPlt?AMII, i lu.uM, S 

INTERNATIONAL RESISTANCE CO. 
Dept. 361, 401 N. Broad St., Philadelphia 8, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 
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ELIMINATORS 

For 

Demonstrating 
and 

'testing Auto Radios 

TRANSISTOR 
OR 

VIBRATOR 
OPERATED 

6 volt or 12 volt! 

New Models 
Designed 

for testing 

Electrical 
Apparatus 

on Regular 
A.C. 

D.C.ln 
Lines. 

Equipped 
ullWa'e 

Dry DISC Type 

Rectifier,Assuring 

Noiseless, 
Interference. 

. 

Free Operation 
and Extreme 

tong 

elfe and Reliabilly. 

INPUT 
TYPE A.C. Volts 

60 Cycles 

0.C. OUTPUT 

VOLTS AMPERES 

Cont. Int. 

SHIP. USER 
WT. PRICE 

610CELIF 110 
6 10 20 

12 
-OP 

12} 
22 $42.95 

620C-ELIT 110 -or. 
12 10 20 

6 20 40 
33 59.95 

s/NEW MODELS VNEW DESIGNS VNEW LITERATURE 
'A" Baltery Eliminators DC -AC Inverters Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO CO. 

.2«414:4/ rawducta Such 1931 
SAINT PAUL 1, MINNESOTA, U. S. A. 

,,Cettem, ta tiv, 

EDITOR - 
Dear Editor: 

Regarding the article Operating a 
Scope in the October issue, I feel that 
anyone who had a scope could figure out 
this information for himself in a few 
minutes. 

BYRON H. SWAIM 
Maryville, Mo. 

Dear Editor: 
I am another of the "newer readers" 

you referred to in your answer to John 
S. Mrozko (October Letters column). 
Don't forget that many former service- 
men have advanced to higher jobs in the 
electronics field, thus leaving a gap to be 
filled by newer men. If we are compelled 
to buy books to get basic theory, why 
subscribe to the magazine? 

J. Viscusi 
Long Island City, N. Y. 

These two letters focus attention on 
any Editor's constant challenge - hold- 
ing the interest of all his readers, whether 
they're just getting started, or are old 
hands at the game. At PF REPORTER, 
we take a basic approach on many sub- 
jects so that newcomers won't be com- 
pletely baffled, but we can't get too basic, 
else we won't interest the more advanced 
servicemen. 

As we've said before, a magazine is no 
place to start learning fundamentals. To 
keep abreast of the rapid developments in 
our field, it takes schooling, practical ex- 
perience, books of all kinds, and the right 
kind of magazines. If we can count on 
schools and textbooks to explain why 
E=IR, then we can concentrate on pub- 
lishing reasonably -concise articles, tying 
in basic theory with new developments 
and field experiences.-Ed. 

Dear Editor: 
We who work in industrial instrumen- 

tation were happy when your first article 
on industrial electronics appeared (Sep- 
tember, 1957). We have seen no letters 
published to commend these articles, but 
we can truthfully say that we really use 
and enjoy all that Mr. Whitmer has writ- 
ten so far. When an issue comes out with 
no article on industrial electronics, we are 
much disturbed at the possibility that the 
series is being discontinued. 

Would you be kind enough to put these 
articles in handy book form? You can 
even put my name on the list to receive 
Industrial Electronics Vol. 1, if and when 
such a book is issued. 

WILLIAM C. ST. ROMAIN 
Baton Rouge, La. 

Quell your fears, sir. We have no in- 
tention of discontinuing coverage on in- 
dustrial servicing. "Servicing Industrial 
Electronics" now appears every other 
month; alternate issues include feature 
articles for this field. 

We've planned from the start to pub- 

lish a book on the subject. It is tentative- 
ly scheduled for appearance this year, 
and will be announced in PF REPORTER. 

Dear Editor: 
I find PF REPORTER articles very 

easy to understand because they come 
right to the point. I like them fairly brief 
so that I don't try to cram too much in- 
formation all at once. 

EDWIN B. JOHNSON, JR. 
Riverside, R. I. 

And it ain't easy to make 'em that way, 
Edwin. The simpler they are to read, the 
harder they are to write. Ed. 
Dear Editor: 

Mr. Melvin Cohen's letter in the Oc- 
tober issue interested me greatly. I would 
like to have 500 reprints of his article if 
they are still available. 

The mobile TV shop pictured in the 
enclosed snapshot was placed in service 
last January 22. Since that time, there 
have been only three cases where it was 
necessary to take a customer's set away 
from his home; these all involved wait- 
ing for delivery of parts from the original 
manufacturer. My customers have 
learned that excessive waiting for the re- 
turn of their sets, with consequent high 
labor charges, is not necessary. 

GEORGE V. COLDWELL 
Trevose, Pa. 

We're sorry, but all 150,000 reprints 
of Mr. Cohen's article have been distri- 
buted. Your shop on wheels looks like an 
efficient and roomy one-certainly looks 
like you have a big enough "tube caddy" 
to be prepared for anything on a home 
call!-Ed. 

Dear Editor: 
Your Tube Substitution Guide shows 

the 5V4GA and 5AZ4 as replacements 
for the 5Y3GT or 5Y3GA. Can't the 
5U4G also be used to replace the 
5Y3GT? 

RONALD J. REED 

New Orleans, La. 
5U4 and 5Y3 types have considerably 

different filament -current requirements. 
5U4's require 3 amps at 5 volts, while 
5Y3's need only 2 amps at the same volt- 
age. We hesitate to recommend a 33% 
increase in the current drain on the 5 -volt 
secondary winding for EVERY trans- 
former in EVERY application. Ed. 
Dear Editor: 

In the November issue, you mention a 
new 12DT7 tube that replaces the 12AX7 
in audio preamps. Who makes it and 
where can it be obtained? 

A. D. HEGEL 

Phoenix, Ariz. 
It's made by Raytheon and is obtain- 

able through parts distributors.-Ed. 
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630 630 -NA 630-A 

BATTERY 
OPERATED 

o 
Just flip the switch. 

Standard sensitivities 
as used in servicing 
manuals. 

o 
34 ranges -with the 
famous Triplett single 
knob control. 

o 
Extra long scales- 
unobstructed visibility. 

Triplett Model 631 the standard Combination VOM and 
VTVM $64.50. Here's the one instrument which will do 
practically a//the measuring in your electronic projects. 

A VOM is essential equipment in electronics for measuring cur- 

rent, resistance and voltage. A VTVM is important for voltage 

measurements where it is desirable that the measuring instrument 

cause little or no current drain. 

By using the Volt-Ohm-Milliammeter for all general testing (90% 

of your testing) and the Vacuum Tube Voltmeter only when you 

need it, you have the advantage of a VTVM with extremely long 

battery life. Batteries are used only about one -tenth as much as 

in the ordinary battery -operated VTVM. 
Features: Ohms, 0-1500- 15,000 (6.8-68 center scale. First divis - 

ion is 0.1 ohm.) 

Megohms: 0-1.5 (6,800-680,000 ohms center scale.) 

Galvanometer center mark "-0+" for discriminator alignment. 

RF Probe permits measurements up to 250 MC. $7.00 net extra. 

Featured by leading electronic parts distributors everywhere. 

Triplett Electrical 
Instrument Company 
Bluffton, Ohio 

53 years or experience 

310 630-T 666 -HH 625 -NA 666-R 
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Sylvania received Altoona's official welcome through front-page 
headlines and a special feature section filled with congratulations. 

Why the whole town made such a fuss over 

Sylvania's new tube plant 
For one thing-Altoona folks know 
that progress by an important resi- 
dent company means the whole town 
progresses. Sylvania's President, 
Don Mitchell, at the multi -million - 
dollar plant's formal opening called 

it "the largest in the receiving tube indus- 
try-containing many innovations." 

This is where you come in. Because most 
of these innovations affect your business 
profit. As the world's most modern tube 
plant, Altoona will be producing the world's 
most reliable tubes in both commercial and 

military types. Two of the industry's big- 
gest bugaboos, intermittent shorts resulting 
from dust and lint and unstable emission 
caused by contamination and humidity 
variations during tube manufacture, prom- 
ise to be vastly improved. You'll be hearing 
more about these developments in the 
future. 

The Altoona plant is as much a dedica- 
tion to the independent serviceman as it is 
to the entire tube industry. It's a modern 
example of why profit -minded dealers are 
relying on Sylvania tubes. 

ir SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N.Y. 

In Canada: P. O. Box 1190, Station "O," 
Montreal 9 

LIGHTING TELEVISION RADIO ELECTRONICS PHOTOGRAPHY ATOMIC ENERGY CHEMISTRY -METALLURGY 
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New concepts in tubemaking, which have been in 
development for the past decade, are put into high- 
speed production facilities at Altoona. The new concept 
bulb, in the making here, adds new tube reliability. 

in Altoona 

The new double -turret sealex is an important new 
development. Oil -diffusion pumps work in series 
with mechanical pumps to produce the most nearly 
perfect vacuum possible. 

ZMI 

New Transistor 
Servicing Course 
Now you can get a thorough 
grounding in servicing transistor- 
ized equipment with Sylvania's 
new 12 -lesson transistor Servic- 
ing Course. Specially prepared 
by Sylvania engineers and the 
Radio -Television Training Asso- 

ciation, it will help you cash in 
on the fastest growing segment 
of the electronics industry. 

Now is the time to prepare for 
your share of this fast-growing 
business. See your authorized 
Sylvania Distributor or mail the 
coupon below for complete in- 

formation on the Sylvania- 
RTTA Transistor Servicing 
Course. 

Sylvania Electric Products Inc. 
Dept. C35P 
1740 Broadway 
New York 19, N.Y. 

E Please send me full details on the new Sylvania 
-RTTA Transistor Servicing Course. 

Name 

Service Co 

Address 

City State- 

January, 1959/PF REPORTER 19 
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MILTON S. KIVER 

Transistorized TV- 
The Service Angle 

In November, we examined the 
stage -by -stage operation of a tran- 
sistorized television receiver, and 
noted that its stage lineup was essen- 
tially similar to that found in vac- 
uum -tube television receivers, al- 
though more transistors than tubes 
were sometimes needed to accomp- 
lish the same result. If you basically 
understand transistor operation, and 
know what happens in a television 
receiver, the combination of the two 
should not present any technical 
difficulties. 

This month, we'll consider the 
servicing of a transistorized televis- 
ion receiver. As a start, let's see how 
much of what we already know can 
be applied, considering what we 
should do to locate a defect in a 
transistorized television receiver and 
comparing this with what we would 
have to do in a vacuum -tube set to 
uncover the same defect. 

One of the first steps we take 
when presented with a defective set 
is to check the aural and visual out- 
puts. Are the sound and video both 

Author of ... 
How to Understand and Use TV Test Instruments 

and Analyzing and Tracing TV Circuits 

present? If not, which one is miss- 
ing? Once we have this information, 
we can further isolate the trouble. 
For example, if the picture is good 
but there is no sound, we know that 
the defect must exist somewhere be- 
tween the sound take-off point and 
the loudspeaker. By the same token, 
if the sound is normal but there is 
no picture, we would look for trou- 
ble between the sound take-off point 
point and the picture tube. There 
may be some exceptions to this rule, 
but it will generally hold true. 

Again, if both video and sound 
are absent but there is a raster, we 
can be reasonably certain the trouble 
is situated in some stage between 
the antenna input terminals and the 
picture tube. Our first step, then, is 
to check the various selector -switch 
positions of the RF tuner. It may be 
that the tuner is not functioning in 
one position but does operate 
normally in all other positions. In 
this case, other stations broadcast- 
ing in the vicinity would be received. 
This is also a good way to deter- 
mine whether the source of inter- 
ference or picture distortion is with- 

-70V TO BRIGHTNESS 
CONTROL AND CRT GRID 

HORIZ OUTPUT 1N645 

2N458 
FROM 
INPUT 
TRANS. 

DAMPER 
1N91 

HORIZ. 
YOKE 

- 2V 

400 mfd 

-48V TO VIDEO 

OUTPUT 

HORIZ OUTPUT 

TRANS. 

1N645 

10 mfd 

6.5KV TO CRT 

ANODE 

1N645 
195V TO CRT FOCUS 

AND ACCEL ANODES 

220K 

5 mfd - 

500 m 

10KV 

MAIN DC OUTPUT LEAD 

MAY BE EITHER POSITIVE 
OR NEGATIVE) MILL !AMMETER 

i A% -X 

BATTERY OR 

OTHER 

POWER 

SUPPLY 

1 

TRANSISTORIZED 
TV CIRCUITRY 

Fig. 1. Where to insert meter to check 
current drain of transistorized TV. 

in, or outside, the receiver. 
Finally, if we find that sound, 

video and raster are all absent, then 
we can generally confine our search 
to the power -supply circuit. One 
common cause of failure in vacuum - 
tube receivers need not be consid- 
ered in transistorized sets, since 
transistors do not possess filaments. 
If the circuit is powered by batter- 
ies, we should check the battery 
voltage. Measurement of the over- 
all resistance of the battery load 
circuit (with the battery discon- 
nected) will tell us if a short circuit 
exists in the receiver. We could also 
check the battery current drain, 
which often provides a clue to the 
cause of trouble. This is done by 
opening the main lead coming from 
the ungrounded side of the power 
supply and inserting a milliammeter 
as shown in Fig. 1. If operating 
voltages are provided by a rectifier - 
type power supply instead of a bat- 
tery, then we would apply the same 
troubleshooting procedures employ- 
ed for a vacuum -tube set. 

Due to the wide variety of battery 
Please turn to page 70 

---l 1 
OHMMETER: Q i 

L__,__ 

Fig. 2. High AC voltages in horizontal output circuit 
are rectified for use in video amplifier and CRT circuits. 
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Fig. 3. Resistance reading across R2 de- 
pends on polarity of ohmmeter leads. 



NEW CONTROLLED 

Dynamic 
Life Tests... 

...ASSURE UNIVERSAL TUBE REPLACEMENTS 
Testing tubes in sets is good ... but not the best way. 
We life -check tubes dynamically in TV sets ... in addi- 
tion to many other extensive tests for materials, produc- 
tion, design and static life. But there are interaction 
problems in set testing which obscure the causes of tube 
failure. And some models of TV sets operate tubes con- 
servatively. CBS-Hytron has, therefore, developed con- 
trolled dynamic life tests to examine all important char- 
acteristics under the most stringent TV set conditions. 

..HELP PINPOINT AND CORRECT FAULTS 
Day in, day out, tubes are cycled and checked under 
accelerated conditions at low (105 v) and high (140 v) 
line voltages. Components and dynamic operating condi- 
tions are controlled to point the finger unrelentingly at 
the exact nature of tube failures. They may be opens, 
shorts, gas, gradual deterioration of electrical characteris- 
tics, etc. Once the tests locate the fault, the correction is 

invariably the same: improvement of 
manufacturing techniques. 

CUT YOUR CALL-BACKS. This 
dynamic life testing is your answer 
universal replacement tubes for all TV 
reason why CBS-Hytron tubes can cut 
Be sure to ask for CBS-Hytron tubes. 

tube design or 

new controlled 
for dependable, 
sets. It is a big 
your call-backs. 

More reliable products through 
Advanced -Engineering 

CBS-HYTRON, Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 

. Aa3"3. 4 ,.31::: 113. .. ietukteg 
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eu Mallory Diffuse 

TSR-4050 
$p0 MA. 400 P.I.Y. 

00/450R910N KR 
500 MA. 400 P.I.V. 

Type T ... for most economical replace- 

ment. Encapsulated in Mallo -Seal*, this 

lowest -priced model can stand 500 hours in 

boiling water. Available in handy packs of 

five each for mounting by leads, and in kits 

using plug-in rectifiers, with mounting 

hardware. 400 and 365 volt ratings, 0.5 

ampere. Also available from 50 to 600 

P.I.V. inclusive. 

*Trademark of P. R. Mallory & Co. Inc. 

MAtIoRY 

PSR-4050 
600 MA. 40004.0. COW £R;ION KIT 

500 MA. 400 P.I.V. Type P . . . for plug-in replaceme 
Fuse model fits sets already converted 
this type of silicon unit. Available in 
packs, and as conversion kits for half -wave, 
full -wave or doubler application, with fuse 
clip and mounting hardware. 400 and 365 
volt ratings, 0.5 ampere. Also available 
from 50 to 600 P.I.V. inclusive. 

nt. 
to 
5- 

Type E .. , for higher reliability. Military grade "top hat" rectifier, hermetically sealed for jobs where you want the absolute peak in life and dependability. Two to a pack; rating is 400 volts, 0.75 ampere. Also available from 50 to 600 P.I.V. inclusive. 
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únction Reti1iers 

A completely new concept in silicon rectifier design gives these new Mallory 
models reliability never before possible. At the heart of each is a unique diffused 
junction silicon element, product of extensive Mallory research in semi- 
conductors, which has these characteristics: 

Low reverse leakage less than 250 microamperes 

Low forward drop less than 0.5 volt 
Exceptional life takes over 2000 hours at 85 C, with 1.5 million switching 

operations without failure 

Moisture -proof exceeds humidity requirements by four times 
(MIL 202A) 

High reliability 100% testing eliminates premature failures, protects 
you against call-backs 

Three different models, each designed for specific service applications, are now 
available to fit all television and radio circuits as replacements for metal- 
lic rectifiers. 

See this display on your Mallory distrib- 
utor's counter-a complete assortment 
-in handy see-through packs-of the 
full line of Mallory silicon rectifiers. 

t 
MALLORYP. R. MALLORY 8 CO. Inc. 

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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,ISOLATING 
sync - circuit 

troubles 

When confronted with trouble 
symptoms affecting picture stability, 
the TV serviceman usually focuses 
his attention on the sync circuits. 
He should recognize that instability 
may come from other sources, how- 
ever. If substitution of tubes in the 
sync section proves ineffective, new 
sweep oscillator and AFC tubes 
should also be tried. It pays to check 
AGC and range adjustments if the 
set is so equipped. The serviceman 
might also make a stab in the dark 
and replace about a half dozen other 
tubes in the RF, IF, and video sec- 
tions before finally deciding to pull 
the chassis. 

Isolating the Trouble 
Provided the trouble symptom 

permits, adjust the hold controls so 
that you can observe the vertical 
blanking bar as shown in Fig. 1A. 
To obtain a clear view of all detail 
within this bar, it may be necessary 
to increase brightness or decrease 
contrast. Either of these actions will 
prevent the blanking signal from 
cutting off the picture tube and will 
thus cause it to be reproduced as 
grey instead of black. Under these 
conditions, a black area will normal- 
ly be seen in the middle of the blank- 
ing bar. This is due to CRT cutoff 
produced by the "blacker - than - 
black" tips of the vertical sync and 
equalizing pulses. A small gap will 
appear in the center of this black 
pattern because of the serrations in 
the vertical sync pulse. If the pulse 
is abnormal, it will appear as shown 
in Fig. 1B, and you should trouble- 
shoot the video, IF AGC, and RF 
stages, in that order. Should the 
sweep oscillators be too far off fre- 
quency to perform this test, chances 
are that the fault lies in the oscilla- 
tor stage itself. 

If picture -tube reproduction of 

by Les Deane 

the sync pulse appears reasonably 
normal, the next logical step is to 
check oscillator operation without 
sync control. About the easiest way 
to accomplish this, if the symptom 
warrants, is to disconnect the sync 
input from the oscillator or AFC 
circuit and adjust both hold controls 
for as stable a picture as possible. 
Check to see if the oscillator fre- 
quency will pass through the lock -in 
range, or if distortion (such as bend- 
ing) disappears. When the frequency 
is off and cannot be corrected by ad- 
justment, or if some form of sync 
distortion still exists, confine your 
search to the oscillator or AFC sec- 
tions. If, on the other hand, the dis- 
tortion is corrected and the action of 
the oscillators seem normal, i.e., 
they refuse to lock in but can be ad- 
justed to sync frequencies, the trou- 
ble is most likely to be somewhere 
between the sync take-off point and 
the oscillator or AFC input. 

EQUALIZING 

PULSES\,. 

1111111111,11.1.11.,.- 

.1111111 

SYNC "JLSE 

A ) rurm,rl 

(B) abnormal. 

Fig. 1. Condition of sync signal can be 
seen from blanking oar on the scresn. 
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Waveforms observed in circuit of Fig. 2 

at sweep rates of 30 and 7875 cps. 

FROM 

VIDEO 
DETECTOR 

SYNC AMP 
Vi 

72 6AW8A9' 
3 85v 

22K 18K 

R7 39K 

130V 

TO AGC KEYER 

GRID 

1.5 
meg 

330 
mmf 

SYNC SEP 

6U8A v2 

SYNC OUTPUT 

16CG7 v3 

J 

33 
mmf 

TO HORIZ. 

AFC 

135v 

Fig. 2. Schematic of the sync circuitry employed in tme RCA Chassis KCS117A. 
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Fig. 3. Loss of picture control-typcial 
indication of an inoperative sync stage. 

tv P -P 

Fig. 4. V1 plate with increased load 
resistance (sweep rate 7875 cps.) 

Fig. 5. Abnormal plate signal (V3). 
Note spike due to oscillator pulse. 

Fig. 6. Plate waveform of V1 with 60 - 
cycle modulation (Scope sweep 30 cps). 

Fig. 7. Poor vertical synchronization 
due to leaky sync -coupling capacitor. 

Another hint that may be help- 
ful in isolating sync troubles is to 
check the symptom at different set- 
tings of the contrast control. If trou- 
ble is lessened when contrast is re- 
duced, the cause lies in the video or 
sync sections. If the setting of the 
control has little effect, or if the 
trouble increases as contrast is re- 
duced, the defect is probably ahead 
of the sync take-off point. Although 
this test is quick and simple, it may 
be of no absolute value unless the 
sync take-off point follows the con- 
trast control circuit. 

Perhaps the most accurate way to 
localize a trouble of this general na- 
ture is to examine key waveforms 
with an oscilloscope. With reliable 
service information as a guide, check 
for distortion and proper signal 
amplitude at both the input and out- 
put of suspected sections. 

Circuitry 

At this point, let's assume the 
trouble has been isolated to the sync 
stages. While there are many design 
variations in use, we have selected 
one of the more typical systems for 
this discussion. Taken from a late 
model receiver, the sync circuit 
shown in Fig. 2 utilizes three separ- 
ate stages - a sync amplifier, sync 
separator, and sync output. 

The purpose of this sync section, 
like most, is to amplify the com- 
posite video signal to a usable level, 
separate the sync pulses from the 
video information, and then supply 
vertical and horizontal pulses to the 
oscillators or control circuits. The 
actual separation of pulses from the 
composite sync signal is not per- 
formed in the sync tubes, but by the 
low- and high-pass filter circuits 
(better know as integrator and dif- 
ferentiator networks) at the input to 
each oscillator stage. 

Since the particular circuit illus- 
trated derives its sync input signal 
from the video detector, a triode 
amplifier is employed as the first 
sync stage. Direct coupling is used 
to bias VI so that noise pulses great- 
er than sync will drive the tube into 
cutoff. Capacitor Cl and resistor 
R10 form the coupling network to 
the second stage. Other components 
in this network help prevent C 
from being charged by short -dura- 
tion pulses, thereby reducing the 

. Please turn to page 66 

Fig. 8. Loss of horizontal sync only can 
still be traced to sync -section fault. 

(A) normal 

(B) abnormal. 

Fig. 9. AFC input waveforms (7875 cps). 

Fig. 10. Example of picture bending 
due to defective part in sync section. 

Fig. 11. Poor sync and negative picture 
from interaction of sync and AGC. 
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MOBILE 
COMMUNICATIONS 

installing 2 -WAY radio gear 

MIKE AND CONTROL HEAD 
Always mount the mike and 

control head within easy reach 
of the driver. A clear space on 
the dash 'panel or control -head 
mounting bracket is an excel- 
lent mounting spot for the mike. 
Be sure to allow clearance for 
all vehicle controls and conven- 
iences, such as ash trays. 

RADIO MOUNTING 
Front -mounting is especially desirable when 

trunk space is needed for other purposes (such as 
it is in taxi service). Their light weight and small 
size make 150 -mc units ideal for under -dash 
mounting; however, the installer must be sure the 
mounting won't interfere with heat and air con- 
trols or vents. Passenger foot room must also be 
considered. If heater ductwork occupies the fire - 
wall space, a simple spacing bracket can be used. 

REMOTE RADIO OPERATION 
This up -front installation consists of 

a microphone and a control box mounted 
for driver convenience. The control box 
has on - off switch, volume control, 
squelch control, pilot light and a red 
flasher to indicate transmitter keying. In- 
cluded in the installation is a speaker 
assembly which may be mounted on the 
firewall or on the underside of the dash. 

The uses for two-way radio have 
been greatly expanded because of 
recent revisions made by the F.C.C. 
Almost any person engaged in a 
commercial activity, as well as those 
in the medical, educational and re- 
ligious professions, may be licensed 
to own and operate two-way r.. dio 
systems. 

For the enterprising electronic 
servicing company, this means many 
additional opportunities to sell, in- 
stall and maintain the necessary 
equipment. This pictorial coverage 
shows several typical units and 
techniques for their installation. 

HIGH FREQUENCY ANTENNA 
Using the antenna base as a guide, 

scribe and make the mounting cut-out in 
the intended location. Roof -top and 
trunk -lid mounts are most common. For 
front -mount radios, upholstery and trim 
moldings must be loosened in order to 
route the antenna lead. Do not shorten 
this lead unless specifically called for in 
the installation instructions. 

REAR -MOUNTING UNITS 

Here is a trunk -mounted unit that locks in its case, the lower half of which 
is fastened to the trunk shelf. In this location, drilling mounting holes is simpli- 
fied, since the danger of puncturing the gas tank is lessened. In addition, the unit 
is out of the way, leaving plenty of trunk space available for other uses. 
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SELF-CONTAINED UNIT 
This self-contained unit is of the type 

commonly found in taxicabs, and is com- 
plete with built-in speaker, on -off switch, 
volume control and squelch control. It 
is also ideal for use in station wagons, 
trucks and other vehicles not having a 
closed trunk space. The microphone 
mounts to the far side of the case. Units 
soon to be introduced will be transistor- 
ized, more compact, and thus better 
adapted to under -dash mounting. 

LOW -FREQUENCY UNITS 
The larger and heavier units for the 25 to 50 me bands are better suited for 

trunk mounting. If possible, they should be mounted on the shelf over the rear axle, 
thus putting them at the most forward (and out-of-the-way) position. 

MOUNT LOW FREQUEEC' 

WHIP ON REAR DECK 

THEN ADJUST TO VERI. 
POSITION 

LOW -FREQUENCY WHIP 
The 25 to 50 me whip antenna should be mounted on 

the rear deck, which places it high enough, but the danger 
of having it strike low obstructions is less than if it were 
roof -mounted. The rear mount also makes it easy to route 
the antenna line to the radio. 

REMOTE RELAY 

Units that have self-con- 
tained power supplies re- 
quire a relay to act as the 
on -off switch. The switch on 
the control panel actuate 
the relay, which applies o 

removes power from the n. 
motely located radio. This 
relay should be placed out of 
the weather as much as pos- 
sible - high and dry under 
the hood and on the firewa I 

is best. 

CABLES FOR REMOTE UNITS 
The power and control cables for rear -mounted units 

should be routed along the driveshaft tunnel. This places 
the cables in the most protected route between the rear and 
front of the car. The inset shows the plug terminations on 
the trunk -end of the cables. 

RELAY CONNECTS TO '! BATTERY CABLE TIE 

POINT 

.....---1 
-i 
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servicing: 
NEW 

ESIGby Lesh 

6X4 6AN8 CHANNEL ON-OFF CHANNEL ADJ SOUND ADJ 
RELAY RELAYS 3.5KC 2. 25KC 

SOUND ON-OFF ADJ 

6AL5 6CG7 RELAYS 1. 25KC 6AU6 6CG7 6CB6 6BN8 

Fig. 1. Wireless Wizard remote control receiver has 8 tubes and 5 relays. 

This One Is Really Portable 

A modernistic VTVM? No, it's a completely transistorized port- 
able TV set designed by General Electric. Although not in commer- 
cial production, this little set does give us some advance indication 
of what transistorized TV's will look like when they reach the market. 
It measures 71/4" wide by 83/4" high by 71/4" deep, contains 22 tran- 
sistors, and is equipped with an 8" CRT. Power consumption is 71/z 
watts, and the rechargeable silver -cadmium battery is good for three 
or four hours of operation on each charge. 

Newest TV Remote Control 

The transmitter in RCA's new 
Wireless Wizard TV remote control 
system is a battery -powered, transis- 
torized unit. This might lead you to 
believe that it emits RF radiation, 
but such is not the case. Instead, the 
transmitter circuits drive a trans- 
ducer (a sort of microphone in re- 
verse) which generates sound waves 
in the supersonic 40-kc range. A 
microphone on the front of the TV 
set picks up these waves, converts 
them back into electrical signals, and 
feeds them to a control receiver 
which amplifies and detects them. In 
black -and -white sets, the latter unit 
is an 8 -tube subchassis equipped 
with relays for changing channels, 
raising or lowering the sound level, 
and turning the TV set on or off. 

The transmitter has two separate 
oscillator circuits, tuned to different 
frequencies and employing one plug- 
in 2N407 transistor apiece. The out- 
puts of both oscillators are induc- 
tively coupled to the base of a third 
2N407, which amplifies the two sig- 
nals and then applies them to the 
transducer. 

A two -position switch is included 
in each oscillator circuit to permit a 
shift in its output frequency. Push- 
buttons are employed to reset the 
switches in various combinations so 
that the beat frequency between the 
two oscillator signals will have a 
different value for every push-button 
setting. This beat frequency is re- 
covered by the detector in the con- 
trol receiver and used to operate a 
relay in order to carry out the de- 
sired action. 

The operating frequencies for the 
transmitter are as follows: 

ON-OFF-Osc. 1 = 41.75 kc 
Osc. 2 - 40.5 kc 
Difference - 1.25 kc 

SOUND-Osc. 1 - 40.5 kc 
Osc. 2 - 38.25 kc 
Difference - 2.25 kc 

CHANNEL-Osc. 1 :- 41.75 kc 
Osc. 2 = 38.25 kc 
Difference - 3.5 kc 

The "front end" of the control re- 
ceiver includes three amplifier stages 
(V1, V2 and half of V3 in Fig. 1), 
all tuned to 40 kc. The bandpass of 
this amplifier is broad enough (3.5 
kc) to accept all pairs of control 
signals. Diode detector V4A, one- 
half of a 6AL5, recovers the differ - 
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ence frequency between the two 
high -frequency signals. 

The path of the sound -controlling 
signal from the detector to the ap- 
propriate relay is shown in Fig. 2. 
This 2.25-kc beat signal is amplified 
by V5A and then passed through 
cathode follower V5B to the low - 
frequency rectifier diode V6A. When 
this signal is impressed across the 
tuned circuit at the plate of V6A, 
the diode conducts more heavily. 
The resulting increase in its cathode 
current causes a greater positive 
voltage to be developed across cath- 
ode resistor R3. This positive swing 
of voltage is applied to the grid of 
relay tube V7A, causing that tube to 
conduct and thus energizing a relay 
in its plate circuit. 

The other two relay -control cir- 
cuits (for the on -off and channel - 
selector functions) are practically 
identical to the sound -control circuit 
just described, except that they oper- 
ate at different frequencies. The ON- 
OFF and CHANNEL circuits in- 
clude rectifiers V4B and V6C, and 
control tubes V3B and V7B, respec- 
tively. 

Before we study the actual relay 
circuits themselves, let's stop a min- 
ute to see how the noise amplifier 
and noise rectifier circuits (V5B and 
V6B in Fig. 2) fit into the picture. 
A certain amount of noise normally 
gets through to V5B. Some of it is 
picked up by the microphone and 
some is generated by the high - 
frequency amplifier circuits. To pre- 
vent it from causing spurious trig- 
gering of the relays, the noise itself 
is utilized to develop a negative 
bucking voltage for application to 
the grids of the relay -control tubes. 
This voltage counterbalances any 
positive shift in grid voltage that 
may take place as a result of exces- 
sive noise getting through the re- 
ceiver. 

Noise voltage is amplified by V5B 
and is then coupled to the plate of 
V6B. Conduction of this tube is pro- 
portional to the amplitude of the 
noise, and a negative DC output 
voltage is developed in direct pro- 
portion to the amount of conduction. 
The output is applied to three paral- 
lel voltage dividers-one for each 
relay -control circuit. The one associ- 
ated with V7A is composed of R1, 
R2 and R3. The portion of the 
noise -rectifier output that appears 
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Fig. 2. The signal that controls sound level passes through these circuits. 

across R2 and R3 is applied to the 
grid of the control tube in opposition 
to the voltage developed across R3 
by the incoming signal. The result is 
a decrease in control -receiver sensi- 
tivity under very noisy conditions, 
but this problem is small in com- 
parison with the trouble that would 
be caused by accidental operation of 
the relays in response to noise. 

Relay Circuits 

A simplified schematic of the 
sound -quieting circuit has been in- 
cluded in Fig. 2. Note that the small 
DC -operated relay in the plate cir- 
cuit of V7A does not control the 
sound circuit directly; instead, its 
contacts complete an AC power cir- 
cuit to energize a larger "bistable" 
or "latching" relay. This unit works 
like a toggle switch, requiring two 
separate operations of the DC relay 
in order to lower the sound level and 
then restore it to its original volume. 

The input signal for the audio 
output tube in the TV set is fed 
through the contacts of the bistable 
relay. Connected to the fixed con- 
tacts is an auxiliary volume control 
which is mounted on the rear end of 
the control -receiver chassis. In one 
relay position, the audio signal is 
obtained from the top of this con- 
trol; sound level is then determined 
wholly by the setting of the main 

volume control on the TV receiver. 
In the other position of the relay, 
the sound signal is tapped off at the 
arm of the auxiliary control, and 
only a portion of the available signal 
is utilized. The remote control can 
be adjusted to give any desired de- 
gree of volume reduction, down to 
complete muting. 

The on -off relay circuit of the 
control receiver is practically the 

Please turn to page 74 
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Fig. 3. Relay and switch circuitry for 
control of RCA tuner drive motor. 
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z'd 

5H OUTER 
"ANSWERS YOUR SERVICE PROBLEMS 

Suppressed Sound 

When an RCA Chassis KCS90 is turned 
on, the audio starts to come in before the 
raster can be seen; however, it stops 
abruptly about four seconds after it is 
first heard. After a lapse of another eight 
seconds or so, both sound and picture 
pop on at the same time like a shot out 
of a gun. Once the set warms up, it op- 
erates normally. I am curious about the 
reason for this action. 

RALPH F. ALBERS 

Beardstown, Ill. 
This odd symptom is sometimes pro- 

duced when the horizontal output tube 
warms up more quickly than the horizon- 
tal oscillator. The output tube conducts 
heavily until the oscillator begins to sup- 
ply a drive signal, and it draws enough 
current to place a considerable load on 
the low -voltage power supply. Since the 
5U4G has not yet warmed up enough to 
supply a normal amount of current, the 
drain produced by the output tube pulls 
down the B+ voltage to such a low level 
that the audio is killed. 

If a 6SN7GTB is being used as a hori- 
'iontal oscillator tube, try using an orig- 
inal -type 6SN7GT insead. The older 
-GT version of this tube has a shorter 
warm-up time than the new -GTB, so it 
should do a better job of preventing ex- 
cessive output -tube current. 

TV Through Hi-Fi 

We have a Grundig (Majestic) Model 
8058 -USA hi-fi receiver and a Magnavox 
U74-01AA TV chassis. Is it possible to 
couple these two receivers together so 
that we can hear the TV sound through 
the hi-fiaudio amplifier? 

J. G. RODRIGUEZ 

Vista, Calif. 
Connecting a TV set to an external 

audio amplifier is often practical, but we 
would advise against it in this case. For 
one thing, the TV is a "hot -chassis" 
model and would require an isolation 
transformer in the power -supply circuit. 
Furthermore, the audio output stage in 
the TV set would have to be left in oper- 
ation because it functions as part of a 
voltage divider in the B+ load circuit. 

Touchy Sync 

A Motorola Chassis TS -324B was re- 
cently in the shop with very critical hori- 
zontal sync. The hold control could not 
be moved more than 5% of its range 
without sync loss. Otherwise, the set 
worked very well; waveforms, peak -to - 
peak voltages, and resistances all checked 
normal. What might cause the sync to be 
so critical? 

R. W. JENKINS 

Ogden, Utah 
The TS -324B and similar chassis gen- 

erally have a limited horizontal lock -in 
range, and 5% of rotation can be con- 
sidered a normal range as long as the 
sync doesn't drift or tend to be unstable. 
If holding the set in sync does become a 
problem, try substituting new components 
in the oscillator circuit. 

Incidentally, the bypass capacitor C87 
from the plate of the first section of the 
oscillator tube to ground is sometimes 
220 mmf instead of 100 mmf. In addi- 
tion, the plate load resistor R78 of the 
second section is sometimes 120K ohms 
instead of 100K. You might try installing 
whichever values are not presently in 
your chassis to see if this improves the 
range of the hold control. 

Damper Failures 
I am plagued with continual failure of 

the 19AU4 damper tube in a Motorola 
Chassis MTS-537. The original tube 
failed because of filament burnout, but 
the replacements break down for other 
reasons, such as arcing. All voltages and 
waveform amplitudes are within 5 volts 
of the values given in the PHOTOFACT 
Folder for the set, with the exception of 
the horizontal output grid signal. Its 
height is 170 instead of 150 volts p -p. 

With my high -voltage probe, I measure 
640 volts DC and 9 KV p -p at the hori- 
zontal output plate. The damper cathode 
readings are 640 volts DC and 7 KV p -p. 
CRT anode voltage is 17 KV. Are these 
voltages high enough to cause damper 
breakdown? 

GEORGE R. TRUDEAU 
Lynn, Mass. 

Your readings indicate that either the 
pulse voltages are much too high or that 
your high -voltage probe is badly out of 
calibration. Peak inverse plate voltage 
and heater -cathode voltage ratings of the 
19AU4 are only 4.5 KV, so your trouble 
is very possibly due to voltages exceeding 
the rated value. 

There are several ways of attacking this 
problem. For one thing, you could slightly 
reduce the strength of the horizontal drive 
signal. Add a drive trimmer (about 50- 
150 mmf range) from the junction of 
R103 and C85 to ground, and use this to 
control signal amplitude. Cutting down 
the drive isn't guaranteed to reduce the 
pulses to a safe level, but there's a 
chance that it will help. 

Also try varying the width adjustment 
on the flyback. Using a different 12DQ6 
might even reduce pulse amplitudes 
enough to solve your problem. 

If adjustments don't do the trick, con- 
nect a small -value capacitor (about 100 
mmf) across the damper from pin 3 to 
pin 5. Its voltage rating should be as high 
as possible-the closer to 10 KV, the bet- 
ter. This component acts as a shunt across 
the damper for sharp voltage spikes, but 
presents a high impedance to the lower 
frequencies contained in the main signal. 
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FAST AND ACCURATE 
Tests complete set in minutes 
Wins customer's confidence 
Saves costly call-backs 
Sells more tubes on -the -spot 
Avoids substitution testing 
Makes more money every day 

PER WEEK 

MEASURE TRUE DYNAMIC MUTUAL CONDUCTANCE 

Thousands of technicians are doing a better servicing 
job and are making more money today with the famous 
B&K DYNA-QUIK. Completely tests each tube in 
seconds, with laboratory accuracy, in home or shop. 
Measures true dynamic mutual conductance. Shows tube 
condition on "Good -Bad" scale and in micromhos. No 
multiple switching or roll chart. Quickly detects weak, 
short -life, or inoperative tubes. Shows customer the true 
condition and life -expectancy of tubes in the set; sells 
more tube replacements per call. Assures customer 
satisfaction and protects the service guaran ee. 

MODEL 650 

Model 650 DYNA-QUK 
Fastes, Most Complete, Portable 

TUBE AND TRANSISTOR TESTER 
Checks over 99% of the tubes most widely used in television 
receivers, plus popular home and portable radio tubes. Tests 
over 500 tube types. Lists over 125 most commonly used tube 
types, with settings, on socket panels for maximum operating 
speed. Complete listing in fast telephone -index type selector. 
Tests each section of multiple tubes separately for Gm, 
Shorts, Grid Emission, and Life. Tests each tube for Gas Content. 
Provides instantaneous Heater Continuity check. Includes 16 
spare sockets and sufficient filament voltages for future new 
tube types. Transistor Section checks junction, point contact and 
barrier transistors, germanium and silicon 
diodes, selenium and silicon rectifiers. Net, $1 6995 

*ACTUAL EXPERIENCE SHOWS 
TV SERVICEMEN AVERAGE 

2 extra tube sales 
PER CALL 

5 calls per day in 

5 days equal $50 

MODEL 675 

Model 675 AUTOMATIC 
Simplified, Portable, DYNA-QUIK 

TUBE AND TRANSISTOR TESTER 
With only 60 indexed phenolic Dyna-Cards, you can test over 
500 tube types. Dyna-Card automatically sets socket connec- 
tions for quick, accurate tube test. Checks over 99% of the 
tubes most widely used in television receivers, plus popular 
home and portable radio tubes. Easily kept up-to-date by 
adding new Dyna-Cards. Tests each section of multiple 
tubes separately for Gm, Shorts, Grid Emission, and Life. Tests 
each tube for Gas Content and Grid Emission simultaneously 
with Short Check. Provides instantaneous Heater Continuity test. 
Transistor Section checks junction, point contact, and barrier 
transistors, germanium and silicon diodes, 
selenium and silicon rectifiers. Net, $1 6995 

Manufacturers of Tube Tesers, Cathode Rejuvenator Tester, 
Television Analyst, Dyna-Scan, Transistor Tester, 

and other specialized instruments. 

See your B&K Distributor or 
Send now for Bulletin AP12-R 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. 

Export: Empire Exporters, 458 Broadway, New York 13, U.S.A. 
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GRIND DOWN WORN 

SOCKET 

How To Renew Worn Sockets 

After socket wrenches and nut 
drivers have seen quite a bit of use 
they sometimes become worn in- 
ternally and slip when you try to 
loosen or tighten a nut. The wear 
usually occurs just inside the mouth 
of the socket to a depth about the 
thickness of an average -size nut. To 
eliminate such slippage, grind down 
the mouth of the socket to remove 
the worn portion. Be extra careful 
not to overheat the socket and ruin 
its temper. 

Calibrate Your Adjustable 
Wrench 

If you have to set and reset the 
jaws of your adjustable wrench 
every time you use it, you're wasting 
time. You can easily calibrate the 
jaws of your wrench and pre-set 
them to fit the nut beforehand. To 
do this, close the wrench jaws and 
grind or etch a straight-line zero 
mark across the movable and sta- 
tionary jaws as shown. Then make 
four other marks on the stationary 
jaw exactly 1/4 ", 1/2 ", 3/4 ", and I" 
from the zero line. If you want to 
make the settings easier to read, fill 
each mark with different -colored 
paint. 

BOLTS 

I/4" x 11/2" 

FLAT STEEL 

SHOE SCRAPER 

Service Ladder Safety Hint 

A shoe scraper fitted to the bottom 
of the service ladder will prevent 
accidents which might be caused by 
tracking slippery mud onto the 
rungs. A suitable scraper consists of 
a 1/4" x 11/2" flat steel crosspiece 
bent at either end and then drilled 
and bolted to the bottom of the lad- 
der as shown in the drawing. This 
not only increases safety, but also 
keeps the ladder rungs clean. 

Shield For Spray Mist 

When you are using an aerosol 
spray can of paint, cleaner, or some 
other type of service chemical and 
want to protect certain spots from 
the spray mist, make a shield from 
a piece of cardboard. Cut a small 
opening in the center of the shield 
so that you can "focus" the mist on 
the exact area you want to hit. 

Sandpaper Facilitates Lid 
Removal 

Don't waste time when you can't 
get the lid off a jar of coil dope or 
service cement. Just take a piece of 
coarse -grade sandpaper and use it 
to grip the lid as shown. The sand 
grains will bite in and give you a 
firm grip that can't slip. 

Clip -On Warning Flag 

To save time when you have to 
put a red warning flag on objects ex- 
tending from the back of your serv- 
ice truck, attach the flag to a large 
battery clip. It takes only a moment 
to clip the flag in place on the mast 
or tower, and the strong grip of the 
clip prevents it from being blown off. 

Backstop For Spray Job 

When you are spraying a chassis, 
antenna, panel or small cabinet with 
paint or plastic and don't want the 
spray to mess up the service bench, 
place the work in a large cardboard 
box. This backstop catches all of 
those extra drops of spray and keeps 
them from getting all over tools and 
equipment on the bench. 

Test Prod Repair 

The plastic handles of some test 
prods have a bad habit of working 
loose. In time, the inside threads 
become worn and the prod has to be 
discarded. To keep the handle from 
working loose, paint the threads with 
service cement and screw the tip 
back in place. If the threads haven't 
already become badly worn, this 
treatment will keep the handle from 
working loose again. 

Safety Razor Bites Part 

Ordinarily, when you lay a round 
resistor, capacitor or other small part 
down on the bench and place your 
test prods on the component's leads, 
the part will roll around and make 
it difficult to get an accurate read- 
ing. Using an ordinary safety razor 
as a "vise" to hold the part elimin- 
ates all this. It's also handy for hold- 
ing wires while you tin them or for 
clamping small parts while you sold- 
er them together. If you desire a 
permanent location for the contrap- 
tion, merely drill a hole in the bench 
to serve as a receptacle for the 
handle. 
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owners p o a ̀ corn ete on currier' y 

PIIOTOFACT SERVICE DATA LIBRA ' 

SPELLS SUCCESS FOR SERVICE TECHNICI 
here's actual proof from the men who kno 

NEW! EASY -BUY PLAN 
-the money -saving way to build ycur complete 
profit -making PHOTOFACT Library! 

NO INTEREST- NO CARRYING CIARGE-AS LITTLE AS $10 DOWN 

TM! VALUABLE STEEL FILE 

CABINETS FOR REGULAR 

PHOTOIAC1 SUBSCRIIEAS AND 

PHC'TOIACI LIBRA el' PURCHASERS 

GET THE FULL 

DETAILS 

"We believe it is almost Impossible to give 
fast and efficient service without PHOTOFACT. 

Sams PHOTOFACTS are a great help in 

trouble -shooting and replacement parts. 
They save time and money for us." 

-Gerald L. Jellis, Watertown, So. Dak. 

(Operator of "Radio TV Center") 

HERE'S MORE PROOF... FROM COAST -TO -COAST 

OHIO 
"I find SAMS PHOTOFACT an 
absolute necessity in doing a lob 
quickly and accurately...ex- 
tremely helpful..." 
-Dan M. Heinrich, Westlake, Ohio 

PENNSYLVANIA 
"PHOTOFACT is an Invaluable 
'piece of equipment' in our repair 
shop and It speeds our shop re- 
pairs 100%." 
-Luther W . W I I kes, Houtzdale,Pa. 

NEW JERSEY 
"PHOTOFACT Is used here every 
day, Ilke an extra brain." 

-Joseph M. Decker Jr. 
Newton, N. J. 

MASSACHUSETTS 
"I would be lost without PHOTO - 
FACT." 

-Emilio Conzo, Newton, Mass, 

MAINE 
"Having data on sets plus parts 
listings, etc., means the differ- 
ence between getting sets fixed 
and out In a reasonable length of 
time or having them tied up while 
securing such Information, as I 

am located In a small town and 
have to depend on mall service 
for parts and Information." 

-Samuel S. Sawyer, 
Kezar Falls, Maine 

VIRGINIA 
"I don't know how we would get 
along without PHOTOFACT, as 
we work on all makes and models." 

-Kenneth E. Jenkins, 
Big Stone Gap, Va. 

CALIFORNIA 
"With PHOTOFACT, the infor- 
mation I need is always at hand. 
I don't have to worry about a re- 
pair lob because I know I will have 
a schematic that gives me correct 
Information in the simplest pos- 
sible form." 

-J. R. Stukes, Norwalk, Calif. 

WISCONSIN 
"In my business, I service all 
makes of TV sets. Without good 
service literature such as PHOTO - 
FACT, this would be an impos- 
sible task-especially to do a 
quick, intelligent lob. In my esti- 
mation, Sams PHOTOFACTS is 
unequalled. I would hate to con- 
duct a business without them. 
Keep up the good workl" 

-Willard F. Dumke, 
Menasha, Wis. 

ILLINOIS 
"PHOTOFACT makes it possible 
to Identify any part in any model 
TV ...It is possible to locate trou- 
ble In almost any set through the 
use of Sams." 
-Sam Rogondino, Lake Forest, III. 

(These are just a few of the hundreds of "Success with PHOTOFACT" letters in our files) 

SEE YOUR SAIWO ISTRIBUTOR T 
OR WRITE TO HOWARD W. SAMS FOR FULL DETAIL 

HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 6, Ind. 

Send me Free booklet "Your Guide To Maximum Profits" 

131'm a Service Technician: full-time; D part time 

My Distributor is 

Shop name 

Attn 

Address 

City Zone State 



NWI 
TR ANSFORMERS 

AUTOMATIC 
VOLTAGE 

STABILIZER 

Compact in size, attractive in 
appearance. This unit rated at 
200 va has capacity large enough 
to accommodate television re- 
ceivers up to 24". Operation is 
noiseless and completely auto- 
matic. Fluctuation of incoming 
voltage over a range from 95 to 
130 volts is automatically cor- 
rected (±2%) within 1/30th 
second when operated within its 
normal rated capacity of 200 va. 

When TV set is turned off, a 
built-in relay automatically dis- 
connects primary circuit, thus 
stopping coil magnetism. When 
TV set is turned on, relay automa- 
tically connects primary circuit. 

Furnished complete with heavy 
duty primary cord and built in 
secondary receptacle. 
Write for bulletin VA -322. 

P0-8226 

ACME ELECTRIC CORPORATION 
941 WATER ST. CUBA, N.Y. 

Fee Pricing. Setting up a sched- 
ule of fixed charges for specified re- 
pairs is an idea that has much in its 
favor. For one thing, it's a good 
"convincer" when a sizable service 
bill is being presented - a printed 
schedule of standard fees can be 
used to good advantage as each por- 
tion of the service job is explained. 

Being able to quote definite fees 
in advance is an asset, too, because 
it serves as some basis for estimating 
repair costs. You don't eliminate the 
hazard of running into trouble not 
foreseen in a preliminary diagnosis, 
but you are better able to say that 
a bill will probably run within a 
specified price range. 

There's no nationwide standard 
for service fees, although some re- 
gional groups have had success in 
setting up price schedules. If you 
decide to set up your own standards, 
consider these two major factors: 
(1) How long does it take you, on 
the average, to complete specific re- 
pairs? (2) What is a sensible hour- 
ly fee for shop work? Multiply these 
factors together to obtain a flat -rate 
charge for a job. Both overhead 
costs and skill should enter into your 
estimate of a fair bench charge. Dis- 
cussions with other servicemen will 
help you determine how much time 
to spend on "typical" repairs. 

There are a couple of ways to set 
up a fixed fee system. One is based 
on prices for everyday, relatively 
simple jobs, with allowances for ad- 
ditional hourly charges when a trou- 
ble turns out to be rough and time- 
consuming. This approach permits 
low fees for easy jobs, but it doesn't 
protect the customer against sky- 
high charges for repairing a "dog." 

You could also figure in all jobs, 
no matter how tough, when deter- 
mining how long the average repair 
takes to perform. This would tend 
to raise your minimum fee, but it 
also would allow a maximum charge 
to be fixed. The disadvantage to this, 
of course, is that customers whose 
sets are easily repaired would be 
charged more than the value of the 
labor spent on the job. You wouldn't 

blame a customer for getting per- 
turbed at this state of affairs - 
("You changed this little control 
and charged me $22!") - but you 
could explain that even if the next 
job were a "dog" that took all day 
to fix, you would not charge for all 
the extra labor. In a sense, a strict 
system of flat -rate pricing has some 
of the elements of an insurance 
policy. The customer would be pay- 
ing a premium price for relatively 
easy shop jobs, but he would be as- 
sured that he would never have to 
pay more than a certain stated fee. 

Any workable system of fee pric- 
ing will undoubtedly be a compro- 
mise between the two extremes just 
described. The exact details will de- 
pend on your own customers' reac- 
tions. 

If you once adopt a fee schedule, 
it's a smart idea to have it printed 
up in official -looking form for post- 
ing or for distributing as handbills. 
Publicizing the figures as plainly as 
you can lends some air of authority 
and gives customers a firm standard 
by which to judge your work. 

Census. The radio population of 
the United States is just about keep- 
ing pace with the human population, 
according to the newest edition of 
Television Factbook. A total of 161 
million sets are in use. About 40 
million of these are auto receivers; 
it's figured that 38 million of our 57 
million cars and 2 million of the 11 
million trucks are radio -equipped. 
Ten million receivers are in various 
public places, and the remainder of 
the grand total are in homes. 

Since the number of homes with 
radios is estimated at 48 million, 
there are a number of families with 
multiple sets. It appears that John 
Q. Public, U.S.A., likes to have a 
radio handy wherever he is - kitch- 
en, bedroom, workshop, or any- 
where. We can encourage him to get 
full convenience out of all these units 
by offering to keep them in repair. 
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the case of the stereo 

or MAGNETIC vs CERAMIC 
You may have been reading many controversial advertise- 
ments as to the merits of various stereo cartridges... 
namely, the magnetic version vs. the ceramic version. 
Qualified claims are made by their manufacturers ... and 
most are accurate. But how a specific cartridge sounds in 
your stereo system is really the criterion. Let's consider 
the real facts: 

IT'S A FACT! 
Audio Engineers agree that magnetic 

: stereo cartridges are excellent, costly 
. but burdened with hum. Tests prove that the new 

Electro -Voice Magneramic cartridge is completely hum - 
free. No motor or line hum can possibly be introduced to 
mar soft record passages, because the Magneramic is non - 
inductive. 

- The simpler the 
design of a pre- 

cision product, the less chance there is of manufacturing 
defect. Magnetic stereo cartridges are far more compli- 
cated than the comparable Electro -Voice Magneramic 
stereo cartridge. With E -V, you are assured years of 
trouble -free, high fidelity stereo performance. 

: IT'S AN ENGINEERING AXIOM! 

IT'S POSITIVE! When the Electro -Voice corps of 
60 engineers began intensive sci- 

entific stereo studies, they had the choice of either design- 
ing a magnetic or a ceramic cartridge. Knowing that two 
of the most vital factors for true audio reproduction were 
lack -of -hum and trouble -free performance, they took the 
positive approach and produced a stereo cartridge incor- 
porating simple elements permitting positive, stable con- 
trol for uniform output. 

And so, with the advent of stereo, Electro -Voice intro- 
duced an entirely new concept in ceramic cartridges ... a 
true high-fidelity series... 

MO BIRD 

THE E -V MAGNERAMIC 
which will consistently outperform the 
best magnetics and do away with the 
"hummingbird" in your stereo system. 

Choose the Magneramic ... a new Improved E -V stereo 
cartridge which plugs directly Into magnetic Inputs. See 
why it's the choice of so many FM stations for critical 
stereo broadcasts: 

NO HUM 
BEST CHANNEL SEPARATION 
Over 25 db isolation between channels 
HIGHEST COMPLIANCE 
Horizontal and vertical compliance equal to or 
surpasses the best magnetic cartridges 
WIDEST RANGE FREQUENCY RESPONSE 
Far in excess of any monaural (monophonic) or 
stereo record 
FLATTEST RESPONSE TO WESTREX IA 

V`/ 
VELOCITY CURVE 
From 20 cps to beyond audibility 

vHIGH 20 MILLIVOLTS OUTPUT 
All the voltage you need ... and then some 
PROVEN SUPERIOR 
for conventional monophonic records as well as 
stereo records 
SOLD ON MONEY -BACK GUARANTEE 
We invite you to try an E -V Magneramic, with 
E -V's unqualified guarantee backed by over 
30 years as a manufacturer. 

Give the Magneramic a thorough listening test. If for any 
reason you aren't completely convinced of its superiority, your 
FRANCHISED Electro -Voice dealer is authorized to give you 
a full refund. 
Step up to the excitement of stereo ... step up to Electro -Voice 
Stereo ... the industry's standard. Over a half -million in use, 
more than the total of all other stereo cartridges combined, 
attest to its acceptance as stereo's standard. Choose either the 
E -V Magneramic for magnetic inputs or the E -V Standard 
Stereo Cartridge for non-magnetic inputs. 

21 MD with 0.7 Mil Diamond Stylus, net $19.50; 26 MDST Turnunder with 0.7 Mil 
Diamond Stylus, and 3.Mil Sapphire Stylus for 78 R.P.M.'s, net $22.50; 21 MS with 0.7 
Mil Sapphire Stylus, net $9.90; 26 MST Turnunder with 0.7 Mil Sapphire Stylus, and 
3 -Mil Sapphire Stylus for 78 R.P.M.'s, net $12.90. 
GOOD STEREO DEPENDS ON THESE VITAL FEATURES: FREQUENCY RESPONSE, 
20-16,000 cps flat (Westrex IA); ELEMENTS, 2 PZT Ceramic; OUTPUT VOLTS, 20 my. 
Nominal; COMPLIANCE, 2 x 113,ß cm/dyne; WEIGHT, 3.4 Grams; TRACKING FORCE, 
4-6 Grows; CHANNEL SEPARATION, 25 db et 1 KC; MOUNTING, EIA (RETMA) 
Standard 1/2"-7/16" Center; STYLUS, .7 Mil (Diamond or Sapphire); OUTPUT 
TERMINALS, Standard .050 Connectors; IMPEDANCE OR LOAD, 22,000 ohm or higher 
magnetic input. 

wren 

See your High Fidelity Specialist or write Dept. PP -1 

glereeWCZ 
INC., BUCHANAN, MICHIGAN 

xn..nn Over % Million In Use... 
MORE THAN ALL OTHERS COMBINED 

a' 
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analyzing low -voltage 

by Calvin C. Young, Jr. 

The low -voltage power supply is 
the nucleus of a TV receiver because 
practically every circuit needs DC 
voltage from this source in order to 
operate. The relative simplicity 
(small number of components) 
tends to camouflage its importance, 
so it is often overlooked as a source 
of trouble. 

There are three basic types of cir- 
cuits in general use-the transform- 
er -operated, full -wave supply using 
a rectifier tube; the transformerless, 
AC -operated, half -wave doubler cir- 
cuit using semiconductor (selenium, 
silicon or germanium) rectifiers; and 
the AC -DC, half -wave circuit, also 
using semiconductor rectifiers. 

Among the three circuits men- 
tioned, the full -wave, transformer - 
operated supply is the old standby. 
It has probably been used in a larger 
percentage of sets than either of the 
other two. Half -wave doubler and 
half -wave, AC -DC designs have 

been appearing in ever-increasing 
numbers, however, and if the pres- 
ent trend continues, they will event- 
ually dominate the field. 

Full -Wave Transformer Circuit 
A typical full -wave transformer - 

type supply using a 5U4 -type tube 
is diagrammed in Fig. 1. Basic ac- 
tion of the rectifier is most easily un- 
derstood by studying a simplified cir- 
cuit from which the filter compon- 
ents have been omitted, as in Fig. 2. 
When a 60 -cps sine wave is induced 
in the transformer secondary, one 
plate of the rectifier tube will be pos- 
itive during the first half cycle, and 
the associated section of the tube 
will conduct. During the next half 
cycle, the opposite plate will be posi- 
tive and the other half of the tube 
will conduct. Since current in both 
cases will flow in the same direction 
through the common cathode circuit, 
the output voltage developed across 

supplies 

R will be pulsating DC-a succes- 
sion of positive -going pulses similar 
to those in Fig. 3. Note that there 
are two pulses of rectified output 
voltage for each cycle of AC input. 

This description establishes the 
theoretical conduction pattern of the 
rectifier tube, but it does not indicate 
a practical condition. Some sort of 
LC or RC filter system is always em- 
ployed, and its addition causes a 
great change in the output waveform 
of the rectifier. W3 in Fig. 1 is the 
conduction -current waveform of a 
typical full -wave supply, obtained by 
connecting the scope across a 10 - 
ohm resistor placed in series with the 
output lead. In examining W3, two 
things are apparent: (1) The peaks 
are not of equal height. (2) There is 
a separation between the periods of 
conduction. The unequal peaks are 
the result of a slightly unbalanced 
condition between the halves of the 
rectifier tube or transformer second - 

OUTPUT 
117 

VAC 

Fig. 2 Theoretical full -wave rectifier 

Fig. 1 Schematic of typical full -wave, transformer -operated DC power supply. 
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Use Delco Radio 
Service Parts! 

. / 
- ? ,;i 

r. 

TRANSISTORS 

Available everywhere through 

Electronic Distributors 

associated with ... 

8 -inch "Hi-Fi" speaker, No. 8007 offers the 
most highs, the most lows, the most watts in a 

medium -price speaker. Designed for replace- 
ment use and high fidelity audio systems. 

Your Delco Radio Electronic Parts Distributor carries 
the complete line, giving you fast, dependable service on the items 
you'll need for Delco Radio and other radio service work. Delco Radio also 
provides: 

Wide selection of special application parts Effective warranty program 
Complete technical training program Dealer identification signs 

Get the facts today on this truly profitable dealer setup, and grow with General 
Motors! 

GM U -M -S 
raArs 

SALES 

OMIito MOTORS SYSTEM 

TUNER PARTS 

TRANSFORMERS 

DELCO RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

TUBES 

COILS 

i 

C"'""-^""'""'""tE 

IRON CORES 

RESISTORS 

VIBRATORS 

CAPACITORS 

CONTROLS 
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Specify 

rzian 

C LE.,j 

717 
Pig ount 

SILICON RECTIFIERS 
for simplified, economical 
replacement of all existing 
radio and TV rectifiers. 
Only two types to stock. 

WRITE FOR DATA SHEETS 

SARKES TARZIAN, INC., Rectifier Division 
DEPT. PF -1, 415 N. COLLEGE AVE., BLOOMINGTON, IND. 

IN CANADA: 
700 WESTON RD., TORONTO 9, TEL. ROGERS 2.7535 

EXPORT: AD AURI EMA, INC , NEW YORK CITY 

ary. The separation between the 
periods of conduction is due to the 
fact that each half of the rectifier 
does not conduct for an entire half 
cycle of the input signal, but for a 
much shorter period. Remember 
that the cathode in a practical cir- 
cuit serves as the DC voltage source 
and thus has a high positive poten- 
tial. Consequently, the rectifier tube 
can conduct only during the extreme 
peaks of the input signal, when one 
of the plates is positive with respect 
to the cathode. 

Signals W1 and W2 are individual 
current waveforms of each half of 
the rectifier tube. A slightly un- 
balanced condition in the circuit is 
indicated by the different peak -to - 
peak amplitudes of the two wave- 
forms (6.6 and 6.0 volts respective- 
ly). 

W4 represents the charging cur- 
rent of the input capacitor. Note 
that this waveform corresponds 
closely to W3, emphasizing the little- 
known but important fact that the 
true function of the transformer and 
rectifier is to charge the input ca- 
pacitor to its peak value on each half 
cycle of the AC signal. In reality, 
this charged capacitor is the DC 
source. The load circuit discharges 
it to some extent between charges. 

As indicated by W5, the DC po- 
tential across Cl varies as the ca- 
pacitor charges and discharges. The 
charge time is very fast, as illustrated 
by the very steep rise of the signal 
trace. The more gradual descent of 
the trace indicates that the discharge 
time is much slower. 

The AC ripple component (W6) 
at the output of the pi -type filter 
(Cl, L1, and C2 )is greatly reduced 
in amplitude and is shaped more 
like a sine wave than W5. The modi- 
fied shape of W6 is a result of the 
inductance of L1, combined with the 

tendency of C2 to short-circuit any 
AC signal present in the output of 
the filter. The effects of R1 and C3 
further reduce the AC ripple in the 
output, and the result is shown in 
W7. 

Besides reducing AC ripple, each 
section of the two-step filter circuit 
slightly reduces the value of the DC 
output voltage. Therefore, if the in- 
put, midpoint, and output of the 
filter are all used as DC source 
points for different load circuits, 
three different values of B+ voltage 
are made available. The source point 
chosen for any particular circuit will 
depend on whether the greatest ad- 
vantage can be obtained from maxi- 
mum voltage, maximum filtering, or 
a compromise between the two. 

Half -Wave Doubler Circuit 
Transformerless, AC - operated 

power supplies have been employed 
in a large number of TV receivers in 
which reduction of weight, cost and 
space are prime considerations. Fig. 
4 is a schematic of a typical half - 
wave voltage doubler. Current wave- 
forms W1, W2, and W3 were ob- 
tained by inserting 10 -ohm resistors 
(one at a time) in the places shown. 
Notice that W1 is actually a com- 
posite of W2 and W3, which are the 
charging -current waveforms for Cl 
and C2, respectively. Since both 
these currents must pass through the 
10 -ohm resistor used to obtain W1, 
and since they are opposite in polar- 
ity, their waveforms can be ex- 
pected to combine into the form of 
W1 . Any inequality noticed between 
W2 and W3 is due to the unbalance 
in forward resistance between the 
two rectifiers and the unbalance in 
leakage between capacitors Cl and 
C2. 

From the shape of W2, we can 
deduce that the function of recti- 
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Fig. 4. Half -wave voltage -doubler circuit using two semiconductor rectifiers. 



Jenen 
NEW "TRI -ette*" 3 -WAY HIGH FIDELITY SPEAKER SYSTEM 

LITTLE **BEAUTY . . 

WITH THE MIGHTY HI-FI VOICE! 

PERFORMANCE FAR BEYOND COST AND SIZE 
If space is a problem, but only true hi-fi sound is for you ... if you want 
to delight the eye (as well as the ear) ... if you listen to organ music on occasion, 
and want the pedal notes to be there ... if you thrill to the full, clean, smooth 
separated sounds of the orchestra in all their wonderful detail ... then 
Jensen's new TR -I0 TRI -ette 3. way speaker system is for you! Use one 
for your compact hi-fi system, a pair for space -saving high quality stereo... 
or add one to your present speaker for stereo conversion. Drives with 
good 10 -watt or larger amplifier. Choice of Walnut, Tawny Ash or Mahogany. 
Net Price $114.50. Table Base (illustrated) extra $5.45. Floor Stand $12.95. 
Send for Bulletin JH -1. 

ADVANCE DESIGN 3 -WAY SYSTEM COMPONENTS 
A. New 12" Flexair* high compliance superlow resonance woofer for useful 

response down to 25 cycles with a new low in distortion for such 
a small reproducer. 

B. Special 8" mid -channel unit handles the range from 600 to 4,000 cycles, 
through L -C crossover network. 

C. Compression -driver horn -loaded tweeter carries the response to 15,000 cycles 
(H -F control for balance adjustment). 

D. Tube -loaded port for amazing bass response in Jensen's new 
Bass-Superflex* cabinet. 

**13%"H., 25" W., 11%"D (not including base) 
Tradernark Jensen Mfg. Co. 

ensen 
DIVISION OF THE MUTER COMPANY 

MANUFACTURING 
6601 S. Laramie Avenue 
In Canada: J. R. Longstaffe Co., Ltd. 
In Mexico. Radios Y Television, S. A. 

COMPANY 
Chicago 38, Illinois 

, Toronto 
, Mexico, D. F. 
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Never over or underheats ! 

Gives 

more reliable 

soldering ! 

A revolutionary new soldering tool from Weller-long-time leader in the 
soldering field. Automatically maintains correct soldering temperature-and 
it's all self-contained. Sensing device is in the tip. Unmatched for reliable TV, 
radio, printed circuit and other precision soldering. 3 models available for all 
your service requirements from controlled lower temperature to heavy elec- 
trical soldering. Priced from $8.00 list, up. 

SOLDERING IRON PERFORMANCE - Temperature vs Load 

700°F. 

Efficient 
Soldering 

Temperature 
Range 

00°F. 

MIL 
I I 

Weller Magnastot 

Soldering Iron 

Typical Uncontrolled 

Soldering Irons 

4 

Load 

Approximately t/ weight 
of uncontrolled iron. 

Delicate balance- 
cool handle. 

Cord plugs into handle. 

Saves current when idling- 
tips last longer. 

Reaches full heat quickly. 

Order From Your Distributor or Write for Bulletin 

WELLER ELECTRIC CORP. 601 STO 
ESTON,SSSIING 

ROAD 

fier M1 is to charge C 1 in the polar- 
ity shown. The capacitor charges to 
the full value of the line voltage 
(117 volts rms or approximately 
160 volts peak) . This action oc- 
curs on the half cycle of the input 
voltage in which the ground leg of 
the 117 -volt line is positive with 
respect to the other leg. On the 
other half cycle, when the grounded 
leg is negative, Cl attempts to dis- 
charge. The voltage across the ca- 
pacitor is placed in series with the 
line voltage, and the plate of recti- 
fier M2 is thereby made positive 
with respect to its cathode by twice 
the peak value of line voltage, or 
330 volts. This causes M2 to con- 
duct heavily and charge C2 toward 
this 330 -volt level. If no load were 
connected to the rectifier, the poten- 
tial at the top of C2 would very 
nearly reach 330 volts; but the rela- 
tively heavy load on the supply 
shown in Fig. 4 tends to drain off 
the charge and allows it to maintain 
an average charge of only 265 volts. 
In addition, a small amount of volt- 
age is lost in voltage drops across 
R1, M1 and M2. In supplies that 
employ either silicon or germanium 
instead of selenium rectifiers, the 
voltage measured at the top of C2 
will be somewhat higher because of 
the increased efficiency of the newer 
units (smaller voltage drop in the 
forward or conducting direction) . 

W4 is the waveform of the volt- 
age across the AC line. The ob- 
served peak -to -peak value of 330 
volts is the same as the theoretical 
value obtained by multiplying the 
rms value (117 volts) by 2.828. 
W5 is the ripple signal caused by the 
charge and discharge of the input ca- 
pacitor C2, and W6 is the ripple 

MACS Tl 5E1Z1(ICE 

"I'm taking a survey. Why do you 
do business here when it's a lot 
cheaper at my place?" 
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Tung -Sol 1N2078 designed and 
made for simple, speedy TV replacement! 

Tung-Sol's new 1N2078 diffused junction silicon rectifier pos- 
sesses distinct advantages the service industry will welcome. 
Optimum physical and electrical characteristics combine to make 
1N2078 convenient to handle and install, and assure your TV 
and radio service customers the high-grade performance they 
want and appreciate. 

Small size, easy to install. Tung-Sol's 1N2078 is smaller than 
most semiconductor devices, at no sacrifice in efficiency. Long 

1N2078 Maximum ratings (1000C) capacitive lead: 
(Similar types available with Peak Inverse Voltages ranging from PO up to 600) 

Peak Inverse Voltage 400 Volts 

Continuous D. C. Reverse Working Voltage 400 Volts 
Average D. C. Output Current 500 mAdc 

Peak Recurrent Forward Current 5 Amps. 

%z Cycle Surge Current 30 Amps. 

Full Load Voltage Drop (oÿ 25°C 1.1 Volts 
RMS Input Voltage 130 Volts 
Minimum Series Resistance (for capacitive filter) 5 ohms, lu watt 

flexible leads can be quickly soldered to existing connections 
with no additional hardware. This is especially suited to printed 
circuitry. 

Long life. Negligible voltage drop that remains stable over 
lengthy operation promotes long life. 1N2078 virtually unaf- 
fected by high current surges ... maintains high B+ over full- 
length operation. 

Special insulated case. Special case insulates against chassis 
shorts to further ease replacement. Also, 1N2078 dissipates its 
own heat ... needs no heat sink ... yet never requires derating. 
Only leads get hot. 

You can replace any other device and, in some cases, rectifier 
tubes, with the new, high -quality Tung -Sol 1N2078. For com- 
plete information ... to stock up, contact your distributor or: 
Tung -Sol Electric Inc., Newark 4, New Jersey. 

c 
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STRIP! 

4 NEW 

COUPLERS 
In just a matter of seconds, new quality 
engineered B -T couplers featuring 
`No -Strip' terminals provide a low loss, 
matched installation for superior 
multi -set performance. 
2 -SET COUPLER - maximum inter -set 
isolation - minimum signal loss 
Model A-102 Two -Set Coupler delivers 
more signal to each TV or FM set, with 
greater inter -set isolation than other 
couplers. A new original B -T circuit with 
phase cancellation feature automatically 
defeats interfering signals. No ghosts, no 
smears, ideal for color TV and FM. 

List 2.95. 

NEW B -T COUPLERS- 4 -SET, HI -LO & UHF -VHF 
A-104 FOUR SET COUPLER. Low loss 300 ohm 
directional coupler only 7 db insertion loss and 12-20 
db inter -set isolation. Flat response 50 to 220 mc. 

List 3.95 
A-105 HI -LO ANTENNA COUPLER. Combines low 
band and high band VHF antennas or provides 
separate low and high outputs from a common line 
or antenna. List 3.50 
A-107 UHF -VHF ANTENNA COUPLER. Combines 
VHF and UHF antennas, or provides separate 
VHF and UHF outputs from a common line or 
antenna. List 3.50 
A-100 OUTDOOR MOUNTING KIT. Bracket and 
strap assembly for fast, easy mast mounting of 
models A-102, A-104, A-105, A-107. List 900 

SMARTLY STYLED 
WEATHERPROOF NON -BREAKABLE CASE 

Available at parta distributors. 
For further information write Dept. PF -1 

BLONDER -TONGUE LABS., INC. 
9 Alling Street, Newark 2, N. J. 

Fig. 5. Half -wave AC -DC power supply requires use of only one rectifier. 

signal at the output of the conven- 
tional pi -type filter network. 

The capacitors in a voltage - 
doubler circuit are of higher value 
than those normally found in the 
previously - mentioned transformer 
supply because frequency of the 
charging pulses is only 60 instead 
of 120 cps. Lower -value capacitors 
could not store as much charge and 
would therefore furnish a lower out- 
put voltage. 

Half -Wave AC -DC Supply 
The transformerless circuit in Fig. 

5 is being used in quite a few cur- 
rently - produced sets, particularly 
portables. This circuit operates ex- 
actly the same as the one in 5 -tube 
AC -DC radios, except it delivers a 
higher DC current and has a higher 
output voltage. This is made possi- 
ble by the use of larger filter capaci- 
tors, and rectifiers with higher cur- 
rent ratings. The new silicon and 
germanium rectifiers are excellent 
for use in this circuit because of 
their very low forward voltage drop. 

As a rule, this circuit will deliver 
more than 125 volts DC at the out- 
put of the filter, an amount sufficient 
to operate specially -designed high- 
performance vacuum tubes of fairly 
recent vintage. Boost B+ is used for 
circuits (horizontal output, vertical 
output, and picture tube) requiring 
a higher DC potential. 

The waveforms shown in Fig. 5, 

are similar to those described for the 
other supplies, and need no further 
explanation. 

Voltage Divider and Decoupling 
Networks 

After the AC line voltage has 
been processed into reasonably well - 
filtered DC by one of the three prev- 

iously -mentioned supplies, it must 
be distributed to the individual cir- 
cuits of the TV receiver. The block 
diagram in Fig. 6 shows how this 
may be done. Notice that several 
different DC voltage levels have 
been obtained from the original high 
B+ at the output of the low -volt- 
age supply. 

The audio output stage in many 
sets is put to use as an element in 
a power -supply voltage divider, and 
its cathode then becomes a source 
of low B+ voltage having about half 
the value of high B+. This is very 
economical, both in component cost 
and power dissipation, since no 
high - wattage, power - robbing, ex- 
pensive bleeder -resistor network is 
required to obtain the desired volt- 
age division. 

An additional supply voltage, 
higher than high B+, is developed 
by the action of the horizontal fly- 
back circuit. This "boost B+" is 
applied to the plate of the horizontal 
output tube, to picture -tube cir- 
cuits requiring voltages higher than 
regular B+, and often to the verti- 
cal oscillator and a few other cir- 
cuits. Of course, high B+ is applied 
directly to many circuits in the re- 
ceiver. 

TUBER 

SYNC AMP. 
VIDEO OUTPUT 

HORIZ. OSC. 
B OTHER CKTS. 

HICHBI LOW -VOLTAGE 

POWER SUPPLY 
HIGH AUDIO 

OUTPUT 

HIGH BI - 150V 

VIDEO 

DAMPER IF AMPLIFIERS 

AND TUNER 

HORIZONTAL OUTPUT AUDIO IF 

SCREEN CRI D 

VERT. OSC. 
BOOST Bt 

PICTURE TUBE 
8 OUTPUT IACCELERATI NG 

HORIZONTAL OUTPUT 

PLATE 

11 N MANY 
RECEIVERS) 

AND FOCUSING 
GRIDS) 

Fig. 6 Block diagram of voltage distri 
bution system in typical TV receiver 
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the sound. approach in sound 

CONSTANT IMPEDANCE 

CONTROLS 

Series CIT and Series CIL 

L -pads and T -pads up to 
10 watts audio. Continu- 
ous range from 0.5 to 30 
db. attenuation. Main- 
tains input and output of 
associated circuits within 
limits of a constant re- 
quired value. Knob and 
dial plate furnished. From 
4 ohms to 2K ohms. 

4 

CONSTANT IMPEDANCE 

OUTPUT ATTENUATORS 

Series CIO 

Output level control for 
power amplifiers or input 
attenuator for speakers 
in PA system. Handles up 
to 30 watts audio. Linear 
attenuation in 3 db steps 
up to 24 db. Equipped 
with dial plate and bar 
knob. From 6 to 600 
ohms. All popular values. 

CLAROSTA 
SYSTEM C 

THEATRE SPEAKER 

CONTROLS 

Cat. Nos. CM8727-1, 

CM17083, CM17084 

Drive-in theatre speaker 
controls for RCA, Inter- 
national, Motiograph and 
Simplex equipment. 11/e" 

diameter, 3/e" x 32 x 3/a 

bushing. Shaft, round, 
15/a" long. Available as 
8 -ohm L -pad, 50 -ohm 
linear rheostat, or 35 -ohm 
tapered rheostat. 

systems 

T SOUND 
ONTROLS 

CONSTANT IMPEDANCE 

ATTENUATORS 

Series CIL43, C1T43, CIBT43 

Reduced depth and diam- 
eter attenuators for 
sound systems. Ideal for 
use in remote controls, 
standard electrical boxes, 
etc. Will handle up to 4 
watts audio. L -pads, T - 
pads, and Bridged T -pads. 

MORE GOOD REASONS FOR ALWAYS SAYING 

CLAROSTAT MFG. CO., INC. 
DOVER, NEW HAMPSHIRE 

r 
CLAROSTAT 
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You learn more from 

SAMS BOOKS 
OVER 1,200,000 IN USE 

JUST OUT: 

osoitOSCOPE 

and get the most from 
your oscilloscope 

This know-how, show -how book, packed 
with new ideas and methods really helps 
you master the use of this important in- 
strument. Covers oscilloscope circuitry, 
adjustment, operation, application and 
servicing. Chapters include: General In- 
formation; Power Supplies; Sweep Sys- 
tems; Synchronization; Amplifiers; Special 
Features; Accessories; Adjusting and Serv- 
icing; Frequency and Phase Measurements; 
Amplifier Testing with Square Waves and 
Sweep Signals; Radio and TV Alignment; 
Practical Applications; Service Proce- 
dures. A vital book for anyone who uses 
anoscilloscope. 160 pages, 

Only . 

"Know Your 

Oscilloscope" 
Paul C. Smith's 
important new book 
helps you understand 

CURRENT BEST-SELLERS 

"101 Ways to Use Your 
Sweep Generator" 

A complete and practical 
guide to the fullest use of 
your sweep generator. Each 
application is covered con- 
cisely with full data on 
connections required, ad- 
ditional equipment needed, 
proper test procedure and 

evaluation of results. Specific sections cover 
use of the sweep generator for checking and 
calibrating test equipment, antenna measure- 
ments, RF and IF alignment and measure- 
ments, special uses in color receiver tests, etc. 
Over 250 illustrations, waveforms and dia- 
grams. Invaluable for technicians, engineers 
and students. 148 p., 5% z 8W. Only .. $2.00 

"Servicing Transistor 
Radios"...Vol" 2 

You'll save time, you'll 
earn more on Transistor 
Radio repairs with this 
complete data on 60 late 
models. Based on actual lab 
analysis of each set. You 
get the famous Sams Stand- 
ard Notation schematics; 

full photo views of each chassis; complete 
alignment data; full parts replacement infor- 
mation-everything you need to be successful 
in fast-growing transistorized radio servicing. 
Includes valuable section on transistor cir- 
cuits in general, along with useful trouble- 
shooting chart. 160 p., 84 z 11". Only ..$2.95 

i HOWARD W. SANS & CO., INC. 

s 
s 

1 
r 
[ 
s 
s 
a 
s 
a 
a 

s 

Order from your Sams Distributor today, 
or mall to Howard W. Sams & Co., Inc., Dept. A-39 
2201 E. 46th St., Indianapolis 6, Ind. 
Send me the following books, 

"Know Your Oscilloscope" (ROS -O. 

D "101 Ways to Use Your Sweep Generator"(TEM-1). 
D "Servicing Transistor Radios." Vol. 2 (TSM-2). 

E enclosed. D Send Free Book List 

Name 

Address 

City Zone. ..State 
(outside U.S.A. priced slightly higher) 

1K 

BF 
4700 

s 10 

mfd 

470o 

7:F. 25 

. 25 

Fig. 7. Samples of decoupling networks 

The fact that some TV stages de- 
pend on other circuits for their DC 
potentials, instead of obtaining them 
directly from the DC power supply, 
can be a problem when trouble- 
shooting. This can be overcome to a 
large degree if you will just stop and 
analyze the circuit and perhaps make 
up a simple block diagram of the 
B+ voltage dividers and decoup- 
ling networks. Once the general re- 
lationship between the circuits is 

understood, analysis and solution of 
the trouble becomes somewhat 
easier. 

The matter of decoupling between 
circuits is no small thing. It isn't 
complicated, but it is important-in 
fact absolutely necessary if satis- 
factory receiver operation is to be 
insured. One of the most prevalent 
symptoms resulting from loss of de - 
coupling between circuits is a blink- 
ing of the picture in unison with the 
audio (its severity being a function 
of the volume level) . In almost 
every case of this type, the trouble 
can be traced to either an open elec- 
trolytic capacitor or a multi -section 
electrolytic with leakage, or a com- 
mon connection between two or 
more of its sections. Of course, de - 
coupling networks aren't always 
comprised of systems of electrolytic 
capacitors. As shown in Fig. 7, 
they can consist of a combination of 
electrolytic and paper capacitors to- 

gether with the necessary isolating 
resistors. 

Servicing Power Supplies 

Three general types of servicing 
problems will be encountered: low 
DC output, excessive hum or ripple, 
and leakage or shorts. If the trouble 
is low output or excessive ripple, it 

will probably be most advantageous 
to check the circuit under operation 
with voltmeter and scope. However, 
if a short or leakage is causing ex- 
cessive current drain, operating the 
receiver could result in serious 
damage to components. In this case, 
the ohmmeter should be the primary 
piece of test equipment. 

In either case, it may be neces- 
sary to trace the entire system of 
voltage dividers and decoupling net- 
works before finding and curing the 
trouble. Since it may be time-con- 
suming to trace each section of the 
system directly from the schematic, 
make a simple sketch of the network 
(similar to Fig. 8) to work from. 
If the original schematic is not 
cluttered and is easy to follow, you 
may have sufficient notation space 
to make the separate sketch un- 
necessary. If you work from a sketch 
such as Fig. 8, you should have no 
trouble checking each leg of the 
power supply by measuring the volt- 
age at each circuit taking power 
from the DC supply. 

If there is any doubt about the 
quality of a component in a DC sup- 
ply, it should be changed to avoid 
future troubles. Always use com- 
ponents with ratings at least as high 
as those of the original. Use higher - 
rated components wherever possi- 
ble as double insurance against 
"callbackitis." 

111 
3300 
1W 

265V VIO PIN9 
VII PINS 

YC30mfd 

265V TUNER ORANGE & WHITE WI RE 

VIDEO IF PLATE & SCREENS 

SmEgm) AREA CONTROL THRU 3.9 meg 

275V Vl2 PIN 1 THRU 47K 
HEIGHT CONTROL 

VERT. OUTPUT TRANSFORMER THROUGH 6800-2W 
V15 PIN 6 THROUGH 82K 
HORIZ. RINGING COIL 

AMP FUSE 

V8 PIN 6 THROUGH 22000 AND IF TRANSFORMER 

15K 

2W 

140V 

330n 

735V 
TO TUNER 

RED & ORANGE 

AUDIO AMP 
AUDIO OUTPUT 

VII PIN6 
V8 PIN 7 THROUGH 4700 AND 1800 

V9 PIN 6 THROUGH 82K 

BRIGHTNESS CONT. 

W PIN8 
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DESTROYED -HOT FIRST QUALITY! 
...why General Electric ships only top -grade tubes! 

One small area in every General Electric 
receiving tube plant is given over to de- 
struction. Here steel jaws chew to frag- 
ments any tubes that happen to fall short 
of first -quality standards. These tubes 
cannot be "recovered," re -branded, or 
used or shipped in any manner. 

A single high level of quality holds for 
General Electric tubes. In every case, 
they're the top product of facilities that 
lead the industry. See your friendly G -E 
tube distributor! Distributor Sales, Elec- 
tronic Components Division, General 
Electric Company, Owensboro, Ky. 

Progress /s Our Most /mpor/ant Product 

GENERAL(94) ELECTRIC 



A Medley of Tuner Troubles 
Tuner troubles are not only diffi- 

cult to repair, but are often hard to 
pinpoint. The following assortment 
of troubles is presented to expose 
you to their symptoms and help sim- 
plify your troubleshooting job. 

Overloaded and Snowy Picture 

When one set owner reported that 
his picture was too dark and full of 
snow, visions of everything but tuner 
trouble flashed through the techni- 

IF SIGNAL 

TUNER 

FIL 

AGC CLAMPER 

10 meg 

AGC LINE 

Fig. 1. Open delay resistor in the tuner 
AGC line causes overloading and snow. 

cian's mind. He tried tube replace- 
ment in the video, AGC, IF and 
tuner stages without avail. A visual 
check of the tuner and a thorough 
contact cleaning likewise failed to 
cure the trouble. Voltages were nor- 
mal except for the tuner AGC bias, 
which was much more negative than 
it should have been. Grounding the 
tuner AGC line removed the snow, 
substantiating the fact that excessive 
tuner AGC was the trouble. Exam- 
ination of the schematic in Fig. 1 

shows this could mean only one 
thing - the 10-meg delay resistor 
was open. "But how can too much 
AGC to the tuner cause picture 
overload?" you ask. Well it's like 
this - with tuner gain reduced, the 

SERVICING POOR CONNECTION. 

HERE Ito 

By Calvin C. Young, Jr. 

Fig. 2. Solidified wax on the mixer -grid 
wafer switch keeps it from rotating. 

IF strip was running wide open. 
Under this condition, noise signals 
from the tuner were sufficient to 
overdrive the IF's and produce the 
black picture. 

Poor Picture One Channel, Others Fair 

The customer complained that the 
picture had been very poor on one 
channel (the set was new 6 months 
ago) and wasn't too clear on the 
other channels. A sweep -alignment 
check of the IF strip produced no 
clue to the difficulty; the response 
curve was almost perfect. Next, the 
tuner was checked using the sweep - 
alignment technique outlined in the 
service literature; the response curve 
was very distorted. Attempts to cor- 
rect the distortion by touch-up 
alignment failed. Tube substitution 
and more touch-up adjustments 
were of no help. The cover was re- 
moved from the switch -type tuner to 
permit a visual inspection. In the 
course of this check, the channel - 
selector switch was operated; the 
mixer -grid section did not rotate 
with the balance of the switch sec- 
tions. 

A check with the local Philco dis- 
tributor revealed that a replacment 
wafer section was available. Its re- 
placement and a touch-up alignment 
brought the picture quality on all 

Fig. 3. A poorly -connected oscillator 
coil caused reception to be intermittent. 

channels up to par. The defective 
wafer section (Fig. 2) was examined 
and found to be "frozen" by wax. 
Rotation of the detent shaft had 
reamed out the center hole, which 
explains why this section wouldn't 
move with the others. 

Picture Won't Tune In, Sound Clear 

This trouble was intermittent, and 
the simple process of removing and 
reinstalling the oscillator -mixer tube 
seemed to correct it for a few min- 
utes. Cleaning and tightening the 
switch and tube socket contacts 
failed to help the situation, neither 
did resoldering connections in the 
oscillator -mixer network. Quite by 
accident, the oscillator coil on chan- 
nel 6 was disturbed, and the picture 
came booming in. Further checks 
revealed two conditions: The two 
adjustment slugs in the oscillator 
coil section were loose (see Fig. 3 ) , 

and there was a loose connection 
between two of the oscillator coils. 
A drop of solder cured the loose 
connection, and a drop of cement 
(clear plastic variety) cured the 
loose slugs. 

Poor Sync and Washed -Out Picture 

This symptom was reminiscent of 
AGC or video trouble, and only 
after these stages had been thor- 
oughly checked was the tuner sus- 
pected. Visual inspection inside the 
switch -type tuner disclosed a dis- 
colored resistor. Replacement of this 
component improved performance 
slightly, but didn't cure the trouble 
entirely. The schematic indicated the 
presence of a resistor in series with 
the one just replaced. This second 
resistor was finally located (hiding 
behind a cluster of three small ca- 
pacitors and a filament coil), and its 
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AA4L.2e/wteiu... 
YOUR PHILCO DISTRIBUTOR IS 

HEADQUARTERS FOR A COMPLETE 
SELECTION OF GENUINE PARTS 

13-e-t%Az 
Automatic Electric Washers Automatic Electric Dryers 
Duomatic Washer -Dryer Combinations Automatic Gas 
Dryers Gas Duomatic Washer -Dryer Combinations. 

MMII IBZZI 11 MOM WWI 1 11111 Inn MIMI 

CROSLEY 

PHILCO' 
123.1 

Radio Television Refrigerators Ranges Freezers Air 
Conditioners Automatic Dishwashers. 

MIMI MIMI IMEEI BIM IBM MI MIN MIMI =In 

Automatic Electric Washers Automatic Electric Dryers 
Duomatic Washer -Dryer Combinations Automatic Gas 
Dryers Gas Duomatic Washer -Dryer Combinations. 

NMI OMB IBM MOE IMIM BIM RIME IBIBBI 

Radio High Fidelity Stereophonic High Fidelity Tele- 
vision Refrigerators Electric Ranges Freezers Air 
Conditioners Automatic Electric Washers Automatic 
Electric Dryers Duomatic Washer -Dryer Combinations 
Automatic Gas Dryers Gas Duomatic Washer -Dryer 
Combinations. 

Don't Settle for Less than Genuine Replacement Parts 

COMPLETE PARTS CATALOGS-All models of all products 
listed above are completely covered in separate Philco 
catalogs on Electronics, Appliances and Home Laundry, See 
your Philco Distributor today for this valuable information. 

PHILC0 
sòur /J(í9)(J7?1 

WORLD WIDE DISTRIBUTION 
Service Parts Power -Pocked Batteries Universal Compo- 
nents Long -Life Tubes Heavy Duty Rotors Star Bright 20/20 
Picture Tubes Long Distance Antennas Appliance Parts 

Laundry Parts Universal Parts and Accessories. 

PHILCO ... Famous for Qualify the World Over 
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replacement cleared up the trouble. 
Even though a good visual in- 

spection is a major part of a good 
troubleshooting technique, never rely 
on it alone. When a defective part is 
located visually, try to determine 
what caused the defect and what else 
might have failed. Check all related 
components for defects and elimi- 
nate the possibility of a recurrent 
trouble or a half -completed repair. 

Extreme Ringing in Picture 

This symptom seemed to radiate 
the message, "I'm in the tuner," and 
it was there that the first checks were 

made. Voltage and resistance meas- 
urements seemed to be fairly nor- 
mal. The B+ voltage was divided 
evenly between halves of the 6BK'i - as it should be. Still convinced 
that the trouble was in the tuner, the 
technician connected a sweep gener- 
ator to the antenna terminals and a 
scope to the mixer -grid test point. 
The response curve was very dis- 
torted and couldn't be corrected by 
adjustment of frequency trimmers. 

Probing the 6BK7 circuit (Fig. 4) 
with a nylon tool revealed that the 
neutralization capacitor, a 1.2-mmf 
unit between pin 1 and the lower 

New (40 Adopter for 

110° Tubes and Color Tubes 

J 

CATHODE 

REJUVENATOR 

TESTER 

CRT 400 PROVES REAL MONEY-MAKER 
Thousands of servicemen today make money 
and keep customer good -will by checking and 
correcting b&w picture tube troubles with the 
famous B&K CRT 400, right in the home without 
removing tube from set. Restores emission and 
brightness. Repairs inter -element shorts and open 
circuits. Checks leakage. Indicates picture quality 
customer can expect. Life Test checks gas content 
and predicts remaining useful life of picture tube. 
Makes new picture tube replacement sales easier! 
Model 400 (without adapter) Net, $5995 
NEW MODEL C40 ADAPTER DOUBLES VALUE Of B&K CRT 

Designed for use with all B&K Models 400 and 
350 CRT's. Makes it easy to test and rejuvenate TV 
color picture tubes and 110° picture tubes. Isolates 
and detects difficult color troubles. Tests and 
rejuvenates each gun of the color picture tube 
separately the same way as a black & white tube. 
Model C40 Adapter Net, 5995 
See your B&K distributor, or write for Bulletin AP12-R 

Makers of CRT, DYNA-QUIK, DYNA-SCAN and CALIBRATOR 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

Fig. 4. Defective neutralizing capaci 
tor results in distorted tuner response. 

side of the grid coil, was broken. 
Replacement of this unit and re- 
alignment completed the cure. 

In case you're wondering why the 
ringing symptom wasn't suspected as 
being indicative of IF trouble, the 
number of ghost images and the 
spacing between them varied with 
the setting of the fine tuning control. 
Also, the trouble was more predomi- 
nant on higher channels than on low 
ones. 

No Color, Black and White Picture Good 

On calls such as this, the first step 
is to connect a color -bar generator 
to the antenna terminals and try to 
get a color signal through. This helps 
to isolate the trouble by eliminating 
the antenna system from suspicion. 
In this case, color was received 
using the color -bar generator, but it 
wasn't exactly right. Turning the fine 
tuning control had no effect at all on 
color or monochrome reproduction. 
Since the tuner was of the side - 
mounting variety, operation of the 
fine tuning mechanism could be 
viewed while the knob was rotated. 
This check proved that the drive 
string and pulleys were operating, 
but the fine tuning cam itself wasn't, 
With the tuner removed from the 
cabinet, the cam assembly was found 
to be broken - the drive pulley had 
become unbonded from the cam. 
Replacement of the entire cam as- 
sembly was required to remedy the 
trouble. 

In another case involving the 
same series RCA color chassis, an 
identical trouble was due to a slick 
dial cord. The knob would turn but 
the string slipped on the drive pul- 
ley, impairing fine tuning action. 
A simple application of dial -cord 
dressing proved to be the cure. 

Home Calls Simplified 

Everytime I make a home service 
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How BUSS fuses 

help protect your profit and reputation 
There are no time-consuming 

call-backs or adjustments or cus- 
tomer complaints when you sell 
or install BUSS fuses. BUSS fuses 
stay sold and your customers stay 
satisfied because ... BUSS fuses 
are trouble -free. They open only 
to protect - never needlessly. 

Every BUSS fuse you sell or 
install is tested in a sensitive 
electronic device. Any fuse not 
correctly calibrated, properly 
constructed and right in all 

physical dimensions is automat- 
ically rejected. 

BUSS fuses have ready customer 
acceptance 

Over the past 43 years, millions 
upon millions of BUSS fuses have 
provided dependable electrical 
protection in homes, industries 
and on farms. As a result, BUSS 
quality is unquestioned. Fur- 
nishing BUSS, the Known brand 
of fuses, saves you time and 

helps you build your reputation 
for service and reliability. 

For more information on BUSS 
and FUSETRON Small Dimen- 
sion fuses and fuseholders, write 
for bulletin SFB. 

BUSS fuses are made to protect - not to blow, needlessly 

BUSSMANN MFG. DIVISION, 
McGraw -Edison Co. 

University at Jefferson, St. Louis 7, Mo. 

tRUSIWORINY MAMES IN 
ELECTRICAL ',ROTE( NON 

BUSS MAKES A COM- 
PLETE LINE OF FUSES 
FOR HOME, FARM. COM- 
MERCIAL, ELECTRONIC, 
AUTOMOTIVE AND 
INDUSTRIAL USE. 
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Wizard Set Couplers make this possible 

Mr. J. A. Morris, Owner, de Ville Motel, 1128 W. 7th St., Los Angeles, California 
...A fine place to stay in downtown L.A. 

we operate 31 TV sets 
from one antenna without 
amplification...and re- 
ception is excellent! 'e 
WIZARD 

300* 

Electro -Magnetic 

SET 

COUPLER 

For 
Brilliant 

Reception 
On Any 

Combination 
of Black & 

White, Color 
or FM 

EASY TO INSTALL 

THE WIZARD SLIDES APART 

iy 

PLACE TWO HALVES ON LINE 
AND SLIDE TOGETHER 

CONNECT TO SET 

TO COUPLE 2 SETS 

Install the Wizard any- 
where on the line and 
connect to set. --- ---- l 

TO COU 'LE 3 OR 
MORE SETS 

ANTENNA 

300 OHM RESISTOR 

Extend Entenna line 
through area of opera- 
tion and terminate with 
300 ohm resistor. Install 
Wizards and connect. 

List Price $1.95 Contact Your Distributor or Write Lept. ET12 
.PAT. PEND 

CHARLES ENGINEERING, INC. 
6053 Melrose Avenue Los Angeles, California 

Fig. 5. Seco Model HC -6 permits me- 
tering of output -tube cathode currents. 

call and have to replace either the 
horizontal oscillator or output tube, 
I wonder if the settings of the hori- 
zontal drive and linearity controls 
are correct. Until the introduction of 
the Seco Model HC -6 In Circuit 
Current Checker for Power Output 
Tubes, I had found no definite, posi- 
tive method for checking these ad- 
justments. With the use of this new 
instrument, however, inserting the 
proper adapter socket between the 
output tube and the receiver's tube 
socket (Fig. 5), and applying 
power, automatically gives an indi- 
cation of the tube's cathode current. 

Two adapters are provided to 
simplify the use of this instrument, 
one for tubes having the cathode 
connected to pin 3 and one for those 
with cathodes connected to pin 8. 
Typical cathode current readings are 
listed on the front panel, adjacent to 
the respective tube -type numbers. 
No numerical prefixes are given, as 
these only indicate heater ratings 
and don't affect operation of the 
HC -6. 

When replacing horizontal output 
tubes, install the proper adapter plug 
from the unit and adjust the hori- 
zontal -drive control for minimum 
current, maintaining sufficient sweep 
width without drive lines. Adjust the 
horizontal linearity coil for a current 
dip, or to minimum current without 
sweep distortion. External jacks (red 
for positive, black for negative) are 
included to permit the meter to be 
used for other purposes. 

The HC -6 is also useful for bal- 
ancing currents in push-pull audio 
output stages using tubes such as 
6V6, 6L6, 6550, 5881 and others 
with octal bases and pin -8 cathode 
connections. 

The 18" cables to the adapter 
plugs are self -storing; the plugs 
themselves fit sockets in the top of 
the instrument when not in use. 
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Take the back off the General Electric "Designer" TV set and you 

can do 85%-90% of service jobs without pulling the chassis 
You cut your time -per -repair by up 
to 40% ... make more calls-and 
money-in the same amount of time! 

Take off the back and there you are-in easy reach of 
up to 90% of service jobs. Look at the chart! 

Look inside! Both sides of the reliable printed circuit 
boards are easy to reach for service. 

No series string filaments-no extension cables 
needed ... the new "Designers" are certainly the 
easiest -to -service sets in all television. You'll wish 
every set was a General Electric "Designer." 

Pvgress /s Our Most /mportant P3cducie 

GENERAL ELECTRIC 

TEN TYPICAL JOBS THAT CAN BE DONE 

WITHOUT REMOVING THE CHASSIS 

JOB 
G -E 

"Designer" 
Set 

A 

Set 
B 

Set 
C 

Replace most resistors yes no no no 

Replace most capacitors yes no no no 

Replace deflection yoke yes no no no 

Replace video detector yes yes no no 

Replace audio detector yes no no yes 

Replace horizontal phase detector yes no yes yes 

Replace power rectifier yes no no yes 

Adjust tuner oscillator yes no yes yes 

Replace inter -stage transformers yes no no no 

Replace size and linearity controls yes no yes yes 

Genera'. Electric Co., Television Receiver Dep ., Syracuse, N.Y. 
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