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Your service business is a lot of things-promptness, know-how, 
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Andrea Model MLB-VQ21 
Chassis VQ21-110 

This new console employs a narrow 
horizontal chassis having conventional 
wiring, and driving a 21" 110° picture 
tube. The set also features both 10" and 
4" speakers mounted beside the chassis 
in a separate compartment. The front 
panel controls, located across the top of 
the cabinet, include contrast -volume with 
on -off switch, tone, horizontal hold, pic- 
ture fidelity, brightness, and channel se- 
lector with fine tuning. 

Rear chassis adjustments can be seen 
in the photo. Transformer -powered, the 
set uses two 5U4GB rectifier tubes in 
parallel and a 1N60 crystal -diode in the 
video detector stage. The tube line-up is 
somewhat conventional and all are easily 
reached. Oscillator slugs for each channel 
are adjustable through a hole in the front 
of the tuner; however, to adjust them 
with the chassis in the cabinet, the entire 
front wood panel must be removed (as 
shown for cleaning of the safety glass). 

Service adjustments on top of the 
chassis are detector level control, ratio 
detector, and horizontal frequency. The 
speaker system connects to two terminals 
near the center -rear of the chassis. To 
remove speakers or chassis, merely dis- 
connect the lead at the banana -plug con- 
tacts on each speaker. The detector level 
control, pointed out in the photo, is elec- 
trically located in the screen and control 
grid circuits of the AGC keyer tube-a 
6AU6 just left of the control shaft. This 
adjustment sets the operating bias of the 
keyer and thus affects AGC action. Inci- 
dentally, if you are wondering what part 
the picture fidelity knob on the front 
panel plays, it is a two -position switch 
inserted in the cathode return of the video 
output stage and switches an RF bypass 
capacitor in or out of that circuit. 

When you first look at the high -voltage 
cage, you might think the entire back 
side should be removed before getting to 
the 1B3, 1/4 -amp fuse, or flyback. All 
that's necessary, however, is to remove 
the two 1/4" screws near the top, and lift 
the perforated section up and toward the 
front. The fuse is a slow -blow, pigtail 
type connected in the plate circuit of the 
6AU4 damper tube. 

When a customer asks you to clean the 
screen on this model, you might like to 
know that the safety glass will come off 
the front. Remove all the front -panel 
control knobs and the two Phillips -head 
screws pictured. After removing the wood 
panel and tilting the glass outward at_the 
top, lift it up and out. 

November, 1958/PF REPORTER 1 
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RCA ................... PRf V IEWS of new sets 

RCA Model 21RT9655 
Chassis KCS 122 BAB 

This new 21" console, featuring a 
"Wireless Wizard," may be operated from 
remote or local positions. The front 
safety glass is removed by prying off the 
top and bottom channel strips with a 
small -bladed tool, and sliding the glass 
retainers to the right. 

The transformer -powered vertical chas- 
sis has four individual printed boards. 
In addition to the main chassis, a sepa- 
rate remote subchassis mounts in the 
bottom of the cabinet with the speaker 
system. The surge -limiter fuse, positioned 
on the left side of the main chassis, is a 
special .3 -amp plug-in unit (RCA No. 
104295). All tubes are easily reached 
except perhaps two or three on the re- 
mote chassis. New tube types include a 
6CQ8 converter, 6DS5 audio output, and 
6EM5 vertical output. 

The index panel for setting up auto- 
matic channel selection from the remote - 
control mechanism is attached to the rear 
of the cabinet as shown. Small, slide -type 
buttons or keys represent channels 2 
through 13 and a UHF position. Num- 
bers of desired channels should be visible, 
but those unwanted should be covered by 
the index keys. The VHF tuner, which 
mounts separately in the cabinet, features 
a "one set" fine tuning adjustment. The 
tuning knob on the side of the set must 
be pushed in for each channel setting. 
Once the adjustment is made, a small 
gear -and -cam arrangement will automat- 
ically set the fine-tuning trimmer to its 
proper position when the channel is again 
selected. 

When not in use, the remote control 
unit, housed in a relatively small plastic 
case, fits conveniently in a trap-door com- 
partment on the front of the set. The 
transducer or pickup mike is positioned' 
directly beneath this compartment. 

The remote transmitter employs three 
2N407 transistors and is powered by a 
single 13.5 -volt battery having a 9 -volt 
tap (RCA No. VS 304). An AC volt- 
meter, connected across the output coil, 
can be used to check transmitter opera- 
tion. Under normal conditions, the RMS 
value should be about 35 to 55 volts 
when any one of the push -buttons are 
held down. 

The remote -signal receiver employs 8 
tubes, a power transformer, and several 
relays. The input high -frequency circuits 
are tuned to 40 kc, which is the signal 
picked up by the transducer on the front 
of the set. Only one control and an on -off 
switch is found on this chassis. The con- 
trol sets maximum remote volume level, 
and the slide switch turns the remote 
system on and off. 
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PREVIEWS of new sets Sylvania 
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Sylvania Model 21T218 
Chassis 1-542-3 

Removing the back from this new table 
model reveals somewhat of a step -shelf 
chassis built around a 21 " 110° picture 
tube. Tube filaments are connected in 
series, and the hot chassis is powered by 
two 450 -ma selenium rectifiers. The upper 
shelf beside the tuner consists entirely of 
printed wiring, while the lower deck, 
housing the low -voltage, sweep, and high - 
voltage sections, features conventional 
wiring. When servicing this unit, remem- 
ber not to remove the heat deflector lo- 
cated between the two chassis; it serves 
to protect the upper board. The neutrode 
tuner employs a 2CY5 RF amplifier and 
a 5U8 converter. Channel oscillator ad- 
justments are accessible by removing the 
selector and fine tuning knobs. The slug 
for channel 13 is located at about 7 - 
o'clock on the circular hole pattern 
around the tuner shaft. 

Replacing tubes on the lower chassis 
is relatively easy, but those positioned on 
the upper board may give you some 
trouble. If you have a fairly small hand, 
you should be able to replace all tubes 
on this board, except the 6AQ5 audio 
output. This tube is rather tall and has a 
permanent -type shield, so it's practically 
impossible to remove without at least 
tilting the chassis backwards. To accom- 
plish this, remove the Phillips -head screw 
securing the vertical hold -control bracket 
at the top of the cabinet, reach in and 
compress the sides of the fine tuning 
coupler, and disengage it from the tuner 
as shown in the photograph. 

After removing the two I/4" hex -head 
screws from the bottom feet of the chas- 
sis, loosen the speaker leads, raise the 
chassis slightly and tilt it back as shown. 
Shaft couplers for the volume, contrast, 
and brightness controls will disengage 
automatically as the chassis is tilted to- 
ward the rear. With the unit in this po- 
sition, all components on the top board 
are within easy reach. When substituting 
tubes, remember to exercise care to avoid 
damaging the somewhat delicate printed 
board. To completely remove the chassis, 
disconnect speaker and high -voltage 
leads, picture tube socket, and the power 
lead to the ON/OFF socket. Take off the 
yoke clamp and remove chassis with 
yoke from the cabinet. When operating 
the chassis with the plug removed from 
the ON/OFF socket, a jumper must be 
used as a substitute for the on -off switch, 
which remains in the cabinet. 

The safety glass of this receiver is lens - 
shaped, and covers only the picture tube 
screen itself. To remove for cleaning, pry 
off the front cover plate at the bottom 
center of the mask, remove the two 1/4" 
hex -head screws holding the retainer, pull 
out slightly and then down on the glass. 

November, 1958/PF REPORTER 3 
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Zenith . ............ ......PREVIEWS of new set 

Zenith Model B2330 EUD 
Chassis 19B2OUD 

When you're called upon to service 
this particular TV, you'll find that it fea- 
tures a 21" picture tube, metal cabinet, 
and both VHF and UHF reception. The 
tuners are mounted on opposite sides of 
the cabinet and their tuning knobs are in 
the upper front corners. The push-pull 
on -off switch is located in the center of 
the UHF tuning knob on the left side of 
the cabinet. 

The remaining operating controls and 
a few service adjustments are accessible 
by opening the lower front panel door as 
shown in the photo. Just to the right of 
this group of controls, you'll find two 
"high fidelity" knobs used to actuate bass 
and treble tone controls. 

Looking in from the rear of the cabi- 
net, you'll notice a transformer -powered 
horizontal chassis with conventional wir- 
ing. Both tuners are positioned directly 
above the chassis, and the speaker system 
consists of two units-one on each side 
of the cabinet. The fuse, located near the 
power transformer, is a .7 -amp slow -blow 
unit connected in series with the entire 
B+ supply. If you service this set in the 
home, check your tube caddy to make 
sure that you have the following types; 
12BV7 video output, 6BQ5 audio output, 
6CK4 vertical output, and 1J3 high - 
voltage rectifier. In addition, you'll find a 
6EA8 converter tube in the VHF tuner. 
The latter is a near match to the 6U8, 
and can be replaced by such in most 
cases. Chassis removal is not much of a 
problem; however, the volume control 
and switch located on the UHF tuner 
bracket may give you a little trouble. To 
remove, loosen the screw on the rear of 
the nylon shaft -coupler and slide the 
shaft forward. Slip off the "C" type 
washer holding the control, and slide the 
rubber grommet from the shaft. 

To get into the high -voltage cage, posi- 
tioned in the center of the chassis under 
the neck of the picture tube, remove two 
small tri -mounts from the top rear cor- 
ners of the cage as shown. The cage panel 
will then drop down and you can easily 
reach the IJ3 rectifier tube. Don't look 
for a fuse in the cage because the flyback 
circuit has no protection other than the 
B+ line fuse. The set is also without 
horizontal -drive or horizontal -linearity 
adjustments. 

To clean the screen and safety glass on 
this model, remove the top push -on type 
control knobs and the two Phillips -head 
screws securing each trim ring. Tilt the 
top of the glass forward and lift it out. 
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Simply by checking 
all the tubes in the TV set with 

NEW 
MODEL 

650 
Fastest, Most Complete, Portable 
DYNAMIC MUTUAL CONDUCTANCE 
TUBE & 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 tube types, with settings, on 
socket panels for maximum operating speed. Complete listing in 
fast telephone -index type selector. Includes 16 spare sockets and 
sufficient filament voltages for future new tube types. Tests each 
section of multiple tubes separately for Gm-Shorts-Grid 
Emission-Gas Content-and Life. Provides instantaneous Heater 
Continuity check. Shows tube condition on "Good -Bad" scale 
and in micromhos. Special bridge assures automatic line com- 
pensation. No multiple switching-No roll chart. Includes pin 
straighteners. Transistor Tester checks junction, poing contact 
and barrier transistors, germanium and silicon $6`995 diodes, selenium and silicon rectifiers. Net, 9 

NEW MODEL 500B Money -Making Portable 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

Thousands of the famous B&K Dyna-Quik are in profitable use 
today by service technicians everywhere. Servicemen say: "Best 
tube tester I've ever owned for speed and dependability:' "Makes 
money. Really indispensable" "Have two...one for the shop and 
one for house calls:' 

Now, with more tube sockets, the new Model 500B makes it 
easy to test more tubes faster and make more money. Accu- 
rately quick -checks most of the TV and radio tubes usually en- 
countered in everyday service work. Tests tubes for shorts, grid 
emission, gas content, and leakage. Measures true dynamic mu- 
tual conductance with laboratory accuracy in the home or shop. 
Makes complete tube test in seconds, tests average TV set in a 
few minutes. Quickly detects weak or inoperative tubes. Shows 
tube condition on "Good -Bad" scale and in micromhos. Life 
Test shows customer the tube life expectancy. Makes it easy to 
sell more tubes right -on -the -spot. 

One switch tests everything. No multiple switching. No roll chart. 
Automatic line voltage compensation. 7 -pin and 9 -pin straight- 
eners. New tube reference charts are made avail- $129A95 able by the factory at regular intervals. Net, 

PER WEEK 

*ACTUAL EXPERIENCE SHOWS 
TV SERVICEMEN AVERAGE 

2 extra tube sales per call 
5 calls per day in 
5 days equal $50.00 

Eacl, Dyna-Quik Tube Tester 
completely tests each tube in seconds 

Eliminates substitution testing 
Shows customer true condition and 

life expectancy of tubes 
Sells more tubes right on -the -spot 
Cuts servicing time, wins customer confidence 
Saves costly call-backs, brings more profit 

FAST AND ACCURATE 

Quickly Pays 
for Itself 

See your B & K Distributor, 
or write for Bulletin AP12-R 

BaK 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 1 3, U.S.A. 

November, 1958/PF REPORTER 9 

www.americanradiohistory.com



Send 10c to Sprague 
for window -size blow- 
ups of this message. 

'Jt .. 

hirer. 

.. . . f`.rt,; ,T : 
:s. Jfits:. sX-- 

e4ArAlieher 

YOUR TV TECHNICIAN 
GUARANTEES YOU THE 

BEST SEAT IN THE HOUSE! 
Did you ever stop to think how many millions of 

dollars in entertainment your TV set brings you? A 

national half-hour show once each week costs its 
sponsor about $7,000,000 a year. And you can watch 
it all for free ... from the best seat in the house! 

When something goes wrong, you can thank your 
local independent technician that it won't stay that way 

for long. Before you even got your set, he spent years 
of study in television techniques ... repaired hundreds 
of sets ... bought all kinds of necessary expensive test 
equipment to do the job right. That's why, when you 

call him you'll find he already knows your set and 
has the knowledge and equipment to fix it promptly. 
Call him at the first sign off trouble, and you won't 
have to spend a single night without TV. 

As a responsible member of your community, your 
service technician stakes his reputation on your satis- 

faction. He'll charge a fair price for his work, based 
upon his time and the quality of replacement parts 
he uses. But you'll be able to go back to enjoying 
millions in entertainment-all for free! 

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY, 
DISTRIBUTORS' DIV. OF SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS. FOR 

YOUR INDEPENDENT TV-RADIO TECHNICIAN 
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PROTECT 

All 
ELECTRONIC 

TUBES 
WITH 

Electronic Tube 

PROTECTOR 
Designed To Protect All Electronic Tubes 
in TV or Hi-Fi Sets, Amplifiers, and Similar 
Electronic Equipment. Will Double or Triple 
Tube Life Including Picture Tubes. 

ATR Electronic 
Tube Protector 
Wo ll Model 250 

List Price $495-DEALER NET PRICE $330 Ì 

ATR Electronic 
Tube Protector 
Floor Model 300 

List Price $495-DEALER NET PRICE $463 

ATR Electronic Tube Protectors will double 
or triple the life of all electronic tubes includ- 
ing picture tube in TV or Hi-Fi Sets, Amplifiers, 
Electronic Organs, and other similar electronic 
equipment. The ATR Electronic Tube Protector 
utilizes a thermal cushion -action principle which 
also protects all other components by elimi- 
nating initial damaging surge currents. The 
ATR Electronic Tube Protector can be used 
with any electronic equipment having input 
wattage of 100 to 300 watts. 

SEE YOUR JOBBER OR WRITE FACTORY 

,/NEW MODELS NEW DESIGNS V'NEW LITERATURE 

"A" Battery Eliminators, BC AC Inverters, Auto Radio Vibrators 

AMERICAN TELEVISION t RADIO CO. 

2 ""Uty Pvi, eta See« t93/ 
SAINT PAUL 1, MINNESOTA, U. S. A. 

EDITOR 1 

Dear Editor: 
In the September Dollar and Sense 

Servicing column, you stated that service 
dealers might have success in promoting 
sales of a timer mechanism that could be 
inserted between a TV receiver and the 
power line. A good item for this purpose 
is a timer similar to those used in 
photographic work. It will shut the set 
off after a preset period (say 30 min- 
utes), giving a person a chance to watch 
TV awhile before going to sleep. 

ALLAN W. SEELY 

Danvers, Mass. 
Good idea, Al - only thing is, it won't 

turn it on in the morning. Ed. 
Dear Editor: 

Now that you have taken over Elec- 
tronic Servicing and extended my PF 
REPORTER subscription, I would like to 
bring my records up to date regarding 
the time when my subscription expires. 
The address label on the latest issue 
reads: 1 BH 114 1074 DE 

Does this mean that my subscription 
expires with the October, 1974 issue? 

MICHAEL HADAY 
Camden, N. J. 

Yes, you can look forward to 191 more 
issues of PF REPORTER, ending with the 
October, 1974 issue. Yours is one of the 
longest subscriptions we now have on our 
books, so you're assured of being kept 
up to date on future electronic develop- 
ments which have yet to be discovered. 
Who knows - inter -planetary travel 
may be an everyday occurrence by then, 
and we'll be mailing copies to you on 
Mars!-Ed. 

Dear Editor: 
As time goes by, we accumulate more 

and more TV cabinets because so many 
traded -in sets are good for nothing but 
dismantling. I am sure that something 
useful can be done with them, but what? 
Surely someone else has given this prob- 
lem some thought. 

MRS. GABRIEL M. FOUASNON 
(a serviceman's wife) 

Bay St. Louis, Miss. 
Considering the picture -tube cut-outs, 

they might serve as simple speaker en- 
closures. Anyone "Have chassis-want 
cabinets"?-Ed. 

Dear Editor: 
Ever since I started taking PF RE- 

PORTER, I've been hoping you would put 
troubleshooting hints in a special section 
that could be clipped out and filed with- 
out tearing up the magazine. Your new 
Video Speed Servicing fills the bill very 
nicely. In order to get the most out of 
this section, I'd like to know if it is meant 
to be filed in any special way. Are the 
facts basically production change infor- 
mation, or what? 

PHILIP O'NEILL 
Los Angeles, Calif. 

The Video Speed Servicing sheets are 
designed to be torn out and punched for 
insertion in loose-leaf binders. Since all 
six items on a sheet refer to the same 
chassis, the easiest way to file the infor- 
mation is to insert the whole sheets 
alphabetically by manufacturer. 

Although 'some items describe produc- 
tion changes, the rest' are gleaned from 
a variety of field service information. 
Certain items announce field changes 
that are recommended after an entire 
model run has been completed; still 
other items warn technicians to be on 
the lookout for particular components 
that tend to have an unusually high 
failure rate. 

1f you want to bring your VSS file up 
to date, Vol. 1, in loose-leaf binder,_ is 
available at $4.95; Vol. 11, paper -bound, 
for only $2.95. Ed. 
Dear Editor: 

I would like some more information 
on European tube types besides that given 
in the September issue. Are the following 
European and American types inter- 
changeable? EBC90 - 6AT6; EF93 - 
6BA6; EF95 - 6AK5; E'K90 - 6BE6; 
EZ35 - 6X5; ECC81 - 12AT7WA, 
ECC82 - 12AU7A, 5814, 6189; ECC83 - 5751; ECC85 - 6BQ7A (if worse 
comes to worst!). 

ROBERT C. HARP 
Detroit, Mich. 

The first five pairs are so similar that 
you should have no trouble interchang- 
ing them. The American types paired 
with the ECC81,-2, and -3 are all "rug- 
gedized" industrial versions of the 
12AT7, 12AU7, or 12AX7. As such, they 
should be better than their prototypes for 
replacement use; however, we cannot as- 
sure you that they will be trouble -free 
in audio applications. If you need a high - 
quality replacement for the' 12AX7, try a 
12DT7. This brand-new American type 
was especially engineered for better per- 
formance in audio preamp stages. 

You're right in surmising that a 6BQ7A 
should be tried in place of an ECC85 
only " if worse comes to worst. This 

Statement of Advertising Policy 

As a magazine devoted to public service to the entire electronics in- 

dustry, it is the obligation of PF REPORTER with Electronic Serv- 

icing to present to its readers all legitimate advertising in, this field. 

Acceptance of advertising does not in any manner signify the prod- 
ucts, policies and services so advertised have been approved, endorsed 

or recommended by this magazine. 1 
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OWENSBORO, 
KENTUCKY 

OPERAI/O11/ up turn 
Buy now 

/or ex/ro vo/ues 

GENERAL rti ELECTRIC 

ANNISTON, ALABAMA 

BROAD NEW 

CUTS 

FIRKIN TUBE 

MANUFACTURING FACILITIES! 

General Electric's four large and ultra- 
modern receiving -tube plants back up 
your replacement sales with a product 
that is uniform in high quality. 

Pace -setting General Electric tube re- 
search and design go hand in hand with 
manufacturing and test facilities that are 
the most advanced in the industry. 

"Snow White" cleanliness is found 
throughout. Lint -free workers' garments; 
filtered and conditioned air; floors cleaned 
many times daily-these help to make 
G -E Service -Designed Tubes the best, 
most dependable you can install. 

TELL CITY, INDIANA 

www.americanradiohistory.com



G -E SERVICE -DESIGNED TUBE PROGRAM 

YOUR CALLBACK TIME AND COSTS ! 
Over 1000 design, manufacturing, and test improvements add to 

the reliability of 70 General Electric types! 

So that you will have fewer complaints 
and callbacks-so that your customers can 
enjoy still finer set performance-General 
Electric has increased the number of Service - 
Designed Tubes to 70. More than 1000 im- 

provements have been made in these 70 G -E 

types. Their quality is outstanding. They are 
the most reliable tubes you can install in 
television receivers, regardless of make. 

* 

Yet they cost no more! They're completely 
interchangeable with other tubes. For no 

extra investment you can have their benefits 

-less complaint calls, your working time 

saved for profitable repair jobs, pleased cus- 

tomers. Check the list below! Then phone 
your G -E tube distributor! Distributor Sales, 

Electronic Components Division, General Elec- 

tric Company, Owensboro, Kentucky. 

The needs of both today's and tomorrow's TV sets are met by these 

70 G -E Service -Designed Tubes. They outperform all others! 

1 B3 -GT 3CB6 5EU8 6AU6-A 6CD6-GA 6EU8 12AT7 

1E12 3DT6 5U4 -GB 6AX4-GT 6CG7 6EW6 12AU7-A 

1J3 4BN6 5 U8 6BK7-B 6CG8-A 6J6 12AX4-GTA 

1K3 4BU8 5V3/5AU4 6BN6 6CL8-A 6SN7-GTB 12BY7-A 

1 X2 -B 4BZ6 5Y3 -GT 6BQ6-GA 6CX8 6T8 -A 1 2BQ6-GA 

2AF4-A 5AQ5 6A F4 6BQ7-A 6CY5 6U8 -A 12DQ6-A 

2CY5 5BK7-A 6AF4-A 6BU8 6DN7 6V6 -GT 12SN7-GTA 

3BN6 5CG8 6AL5 6BZ6 6DQ6-A 7EY6 17AX4-GT 

3BU8 5CL8-A 6AQ5-A 6BZ7 6DT6 8CG7 1 7DQ6-A 

3BZ6 5EA8 6AU4-GTA 6CB6-A 6EA8 8CX8 19A U4-GTA 

Aogress Is Our Most /mporfant Product 

GENERAL ELECTRIC 

www.americanradiohistory.com



... another 

MALLORY 
service-engineered 

sol 
w)fh 

Filter PMallory 

F 

capacitors 

product 

TV circuits, hi-fi 
amplifiers, and 
other electronic 
equipment are being 
squeezed into some 
pretty small cabinets 
these days. That 
means higher work- 

ing temperatures in 
the cabinet, and- 

quite often-filters be- 
ing mounted next to hot 

rectifiers and output tubes. 

Ordinary replacement filters wilt 
under this heat ... but not Mallory FP 

capacitors. FP's are the original capacitors 
for temperatures up to 85°C (that's 185°F). 

The combination of fabricated plate construction 
and etched cathodes, available without premium 
price only in Mallory FP capacitors, assures long 
life and hum -free performance. 

Protect your service reputation and put a stop to 
"call-backs"-by insisting on Mallory FP capaci- 
tors. See your Mallory Distributor-today. 

MALLORYR R. MALLORY B CO. Inc. 

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 

Capacitors Vibrators Resistors Controls Switches Filters 

Rectifiers Power Supplies Mercury and Zinc -Carbon Batteries 

substitution will often work in a pinch, 
but there are also cases in which it won't. 
If you are in a hurry for a temporary 
ECC85 replacement, and none of your 
6BQ7's will work, you might get better 
results if you use a "hotter" tube such 
as a 6BS8.-Ed. 

Dear Editor: 
The description of the Aerovox Model 

97 LC Checker on page 64 of your 
September issue is very good. However, 
you overlooked the most important fea- 
ture; that is, capacity can be measured 
i n -circuit. 

CHARLES GOLENPAUL 
Vice -President, 
Aerovox Corp. 
New Bedford, Mass. 

You are right; this point was not spe- 
cifically mentioned. However, in the pho- 
tograph of Fig. 5, the author is shown 
testing a capacitor in the circuit - and, 
as they say, a picture is worth 1000 
words. -Ed. 

Dear Editor: 
In "Video Speed Servicing" for Septem- 

ber, card GE -M3-5 refers to integrator 
network part RED -025. The correct cata- 
log number is REK-025, or to use our 
new system of numbering, WT33X18. 

D. V. ROSSMAN 

General Electric Co. 
Syracuse, N. Y. 

We traced the error to our proof- 
reader. Do you think 20 lashes will be 
enough?-Ed. 

Dear Editor: 
I am having trouble with a push-pull 

audio amplifier I am building. The de- 
sign calls for a feedback resistor from 
the secondary of the output transformer 
to the phase inverter stage. The amplifier 
sounds OK until I hook up this resistor, 
but then I get a high-pitched noise no 
matter where on the secondary I connect 
the resistor. 

L. B. ROMERO 

New York, N. Y. 
Since the amplifier works normally 

without the feedback resistor, the trouble 
is undoubtedly due to incorrect phasing 
of the feedback signal. To cure the 
trouble, reverse the connections from the 
transformer to the plates of the 6V6 audio 
output tubes. 

Sorry we couldn't reply to you per- 
sonally, Mr. Romero, but you neglected 
to give us your street address. Ed. 
Dear Editor: 

Which one of your past issues car- 
ried information about the B+ boost 
circuit? I recall seeing such an article, 
but I can't seem to find it again. 

J. H. GOURLEY 

Sioux Falls, S. Dak. 
A full description of B+ boost was 

included in "Operation of Damper Cir- 
cuits" in August, 1956. One point is like- 
ly to be confusing at first: The boost 
voltage is not pure DC but contains a 
15,750 -cps AC component with a roughly 
parabolic waveshape. The various feed 
lines from the boost supply to the verti - 
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cal oscillator, etc., contain RC networks 
that filter out the AC in about the same 
manner that ripple is removed from the 
regular B+ supply voltage. Ed. 
Dear Editor: 

Being the only technician in a large 
music store in a relatively small city has 
its advantages and disadvantages. One of 
the latter is that I find myself working 
on electronic organs with which I have 
had no previous experience. Having no 
musical training, I find it necessary to 
service an organ from a strictly technical 
standpoint. 

Therefore, I wholeheartedly second 
Mr. Lee Ruetz's motion that you run a 
series of articles on electronic organs. 
Even a few hints on good service pro- 
cedure would help. 

ERNEST POWER, JR. 

El Centro, Calif. 
For music -minded technicians, we've 

just obtained a very concise manuscript 
on the subject and plan to publish it 
later this year. Ed. 
Dear Editor: 

Thank you for "The Troubleshooter." 
It is the finest section of its kind in cur- 
rent technical publications. The funda- 
mental purpose of such a section is to 
educate the reader. "The Troubleshooter" 
does this in a thought -provoking style 
and starts the cogs grinding in the right 
direction. 

C. S. DOYLE 
Denver, Colo. 

Dear Editor: 
I would like to see an article on practi- 

cal scope signal tracing in RF -IF circuits 
using a demodulator probe but without 
use of signal -generating equipment. The 
article should deal primarily with inter- 
preting waveforms, both normal and ab- 
normal. 

ELVIN SPINKS 
Baton Rouge, La. 

As we do in almost every issue, we'll 
continue to present material dealing with 
the use of oscilloscopes and probes in 
making waveform analyses; however, 
depending on trafismitted station signals 
is not often practical. We prefer to use 
controlled, closed-circuit signal -generat- 
ing equipment for reasons of accuracy- 
but station signals can be substituted with 
no change in procedure. Ed. 
Dear Editor: 

In "Servicing New Designs," you have 
twice described the EIA base type 7FA 
used on some 110° picture tubes. (See 
the April, 1957 and May, 1958 issues.) 
Different pin connections for this base 
were given in the two different articles. 
Would you mind clearing up this point? 

ORVILLE TAFT 
Morgantown, W. Va. 

We goofed! Not once, but twice - 
and your sharp eyes caught both errors 
in our descriptions of this base. To set 
the record straight for once and for all, 
the proper pin connections are: 1-blank, 
2-cathode, 3, 4-filament, 5-control 
grid, 6-focusing anode, and 7-acceler- 
ating anode. Ed. 

i ... another 

MALLORY 
service -engineered 

product Mallory "Sta-Loc" 
ontrols Let You Replace 

the Line Switch by Itself 

All you do to replace the line switch 
on a Mallory "Sta-Loc" dual control is 
twist off the locking ring, remove the line 
switch element and put on a new one. No 
need to replace or rewire the control sec- 
tions. That's why replacing with "Sta-Loc" 
controls is your best insurance against lost 
repair time. Mallory line switches, with 
exclusive "floating ring" contacts, give 
longer life too. Your Mallory distributor 
can supply the exact "Sta-Loc" dual con- 
centric control you need. See him today. 

Capacitors Controls 
Vibrotors Switches 
Resistors Filters 
Power Supplies Rectifiers 
Mercury and Zinc-Corbon 

Batteries 

P. R. MALLORY a CO. Inc., INDIANAPOLIS 6, INDIANA 
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MI 

s 
MILTON S. KIVER 

As of now, there are no transis- 
torized television receivers commer- 
cially available, but considerable 
work toward this end is being car- 
ried out by applications engineers of 
receiver and transistor manufactur- 
ers. Much of the development work 
is secret, but the circuit of a transis- 
torized television receiver developed 
by Texas Instruments, Inc. is avail- 
able to the industry for study. 

Since Texas Instruments is a tran- 
sistor manufacturer, only their units 
are utilized in the receiver. Other 
firms, however, have comparable 
transistors. 

The transistorized television re- 
ceiver shown in Fig. 1 contains 24 
transistors, 13 semiconductor di- 
odes, and one high -voltage rectifier 
tube to perform all of the functions 
required to develop a high -definition 
picture and accompanying sound. 
For reasons of economy, a 1V2 tube 
is employed instead of a high - 
voltage semiconductor diode to de- 
velop anode voltage. When a suitable 
high -voltage semiconductor does be- 
come available, however, it will re- 
place the 1V2 and thus complete the 
shift to semiconductor devices. 

Power for the set is furnished by 

Author of 

How to Understand and Use TV Test Instruments 

and Analyzing and Tracing TV Circuits 

a ten -cell nickel -cadmium battery 
providing 12 volts at an average cur- 
rent of 700 ma. The picture tube is 
a 9QP4 with a filament modified to 
operate at 12 volts, 150 ma. This 
particular tube was selected because 
the 70° deflection angle requires 
reasonably low deflection power. 

From the block diagram shown in 
Fig. 2, note that the sequence of 
stages is the same as for conven- 
tional vacuum -tube receivers. The 
major variations that do exist will 
be found either in the number of 
stages per section or in the addition 
of auxiliary stages because of the 
differences between tubes and tran- 
sistors. Thus, the video IF system 
possesses five stages, whereas three 
are common in vacuum -tube sys- 
tems. In the sound section, there are 
two 4.5 -mc IF amplifiers, a ratio de- 
tector, an audio driver, and a push- 
pull class -B output amplifier. In ad- 
dition, the second IF stage functions 
as a reflex audio amplifier. The 
audio output of the ratio detector is 
fed to the base of the second sound 
IF, the volume control is connected 
in the emitter circuit, and the ampli- 
fied audio obtained from this point 
is transferred to the audio driver. 

Fig. 1. Experimental transistorized TV 
set built by Texas Instruments, Inc. 

Another section of the receiver 
that differs from conventional TV 
design is the horizontal system. The 
difference is not to be found so much 
in the block diagram as in the actual 
circuit, which will be examined as 
part of the following section by sec- 
tion analysis. 

Tuner 

Two tuners were developed for 
this set; the more sensitive one (Fig. 
3A) uses three tetrode transistors- 
one each for the RF amplifier, mixer 
and local oscillator-and provides a 
gain of 20 to 22 db on channel 13. 
Unfortunately, the noise figure is 14 
db (also on channel 13) , and this is 
poor compared to a vacuum -tube 
tuner. Another disadvantage of the 

Please turn to page 64 

From 

antenna 

RF 

amp mixer 

1st 
video 
IF 

2nd -- video 
IF 

3rd 
video 
IF 

4th 
video 

IF 

5th 
video 
IF 

Video 
2nd 
det. 

1st 
video 
amp 

and 
video 
amp 

-I pQ 
(in alternate 
tuner only) 

RF 

osc. 
ACC ACC 

rectifier 

4.5 -MC 
sound 

IF 

4.5 -MC 

soo IFS 

Ratio 

del. 
Audio 
driver 

Push -pilli 
output 

../ 
amp 

Sync 

stripper 

Sync 

amp 

Hon s 
AFC 

Vert. 
sync 
amp 

AFC 

amp 

Vert 
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Horiz 
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amp 

Ho riz 
driver 

Vertical 
deflection 
winding 

Horan 

amp 

48v -70 
Horizontal 
deflection 
winding 

LVVrrestt'' 

F I'í50 

H.V. 
rest 

6500V 

Fig. 2. Block diagram of transistorized TV receiver shows it has more stages than a vacuum -tube set. 
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Sylvania consumer advertising points out 

The big difference in Picture Tubes! 

.. -«..,..,..".-..vvwt3 pIL 

SYLVANIA SYLVANIA _ 

SYLVANIA ELECTM PROOITS INC. 

Take it from Bill Shipley: "`Silver Screen 85' consumer advertising 
makes it easy to sell -up to 'first line' picture tubes." 

New TV Campaign dramatizes test results ... sells consumers 
up to "first line" picture tubes ... builds more profitable 
sales and satisfied customers for dealers everywhere. 

Sylvania's fabulous new family, "The Real McCoys," is one 
of the top new television shows of the season. Critics label 
it the "Sleeper of the Year." Week after week, on the 
"Real McCoys" Sylvania is making millions of set owners 
aware of the big difference in picture tubes as revealed 
by direct comparisons of a nationwide sample of cut-rate 
off -brand picture tubes against Silver Screen 85 standards. 

New commercials like the "Brightness Test" are pre - 
selling consumers on the "first line" performance of 
Silver Screen 85. 

For dealers everywhere it means more and more customers 
asking for "Silver Screen 85"-Pre-sold customers make 
satisfied customers-strengthening your business reputation 
and building long-range profitable growth. 

Sylvania has designed this powerful new selling tool for 
you. Get behind it and sell -up to "first line" Silver 
Screen 85 picture tubes. 

SYLVANIA 

Highlights of Sylvania's TV 
"Brightness Test." 

"Don't be fooled by picture 
tubes that look alike - they 
don't act alike." 

Sylvania's Silver Screen 85 is 
over twice as bright as this 
"off -brand" tube. 

"Insist on a nationally known 
'Silver Screen 85'-there's one 
to fit every make TV." 

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

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 

11GHTING TELEVISION RADIO ELECTRONICS PHOTOGRAPHY ATOMIC ENERGY CHEMISTRY -METALLURGY 
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J211S[if_HI 

Hie tuner is the most complex single 
unit in a TV receiver. Not only are a mul- 
tiplicity of components employed, but 
their physical configuration with respect 
to each other is critical. The relative com- 
plexity of a tuner does not preclude 
servicing, although it does mandate that 
extreme care be employed because tuned - 
circuit components are exposed and can 
be easily disturbed. Ideally, tuner repairs 
should be followed by realignment; ho 
ever, with the proper precautions, realig 
ment can often be avoided. On comple- 
tion of any tuner repair, check operation 
on all received channels, making sure that 
performance has not been impaired. 

.._:.:.. 
:s=sut tirds:: 

Getting at the Trouble 
The first step toward gaining access 

to the circuitry involves removal of the 
"U" shaped cover. It may be secured 
by one or more self -tapping screws in 
addition to tension fastening at both 
sides. Do not mangle or bend this 
piece-a tight fit is necessary to avoid 
spurious radiation and pickup of un- 
desired signals. 

Cleaning Contacts 

Noisy and intermittent operation 
due to dirty tuner contacts is a fre- 
quent complaint. In cleaning, apply 
cleaner or combination cleaner -lubri- 
cant directly to the contacts. Avoid 
contaminating components and tube 
sockets, or you may introduce new 
troubles. A light oiling of the cleaned 
contacts with a dripless, conductive - 
type lubricant will insure longer 
trouble -free operation. This step isn't 
necessary if a combination cleaner - 
lubricant is used. 

Tube Socket Contacts 

Contacts on wafer -type sockets musi 
be tightened from below. After remov- 
ing the tubes, press the contacts to- 
gether, using either a soldering aid or 
small screwdriver. Be extra careful not 
to disturb any of the circuit compo- 
nents during this procedure. 
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Removing Shaft 

Extracting the decent -shaft assembly is a most desirable 
step when component replacement is necessary, since it 
provides access for the soldering iron and tools. Simply 
remove the "C" clip behind the front panel and pull the 
shaft assembly forward. Mark both the shaft and tuner 
body so that the shaft can be correctly reinstalled. 

Heavy Duty Soldering 

Because of the large surface area, 
chassis work requires a soldering iron 
with a large tip. An iron with a tip 
diameter of at least 1/2" and 200 -watt 
minimum rating is satisfactory. A 

smaller iron might eventually unsolder 
the front plate but would not be suit- 
able for resoldering. Also, a chisel tip 
is better than a pyramid, because it 
provides more surface contact and thus 
a better transfer of heat. 

Secure the Support Rod 

After removing the front cover plate, wire the support 
rods together to prevent them from falling out during 
servicing. From this point on, extra care must be exercised 
to avoid bending or moving any of the coils. An alternate 
method of securing the support rods is to install a small 
block or wedge between the rods and the rear cover. 

Removing Front Cover 

After the shaft is out, the front cover can be taken off 
by removing two 1/4" hex -head screws plus two grippers 
that secure the wafer support rods. Then, the front plate is 

unsoldered from the bottom bracket, fine tuning assembly 
and main tuner body. Incidentally, it's a good idea to use 
new grippers when reassembling the tuner. 

Fine Tuning Assembly 

If it becomes necessary to remove the fine tuning assem- 
bly, unsolder the remaining connections. To reassemble the 
tuner, reverse the process used to take it apart. Carefully 
check for shorts or displaced components before firing the 
unit up for test. Make an operational check on all channels 
received in your area and readjust as required. 
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servicintNE 

DES 1G 
by Thomas A 

"Double -Barreled" 
Hi-Fi Tuner 

Recently introduced stereo ver- 
sions of AM -FM tuners feature 
completely separate AM and FM 
circuits. This design permits the 
simultaneous reception of both AM 
and FM stations, a feature not pos- 
sible with earlier combination units. 
The output signals are applied to 
both channels of a stereo amplifier 
system for operation. 

Although such reception would 
usually sound like a barroom brawl, 
the two programs do merge into 
stereophonic sound on the occasions 
when a pair of stations (one AM, 
one FM) join together to broadcast 
the dual tracks of a stereo record- 
ing. Some of the cities where this 
type of operation has been con- 
ducted on a regular schedule are 
New York, Pittsburgh, Washington, 
San Francisco, and Waltham, Mass. 

When no stereo shows are being 
broadcast, a monaural program can 
be received on either channel in the 
conventional way. It is also possible 
to leave both sides of the tuner in 
operation and feed the separate 
AM and FM signals to speaker sys- 
tems in different rooms. 

An example of a stereo tuner is 
the Madison Fielding Series 330. 
(Fig. 1). The chassis is laid out into 
two distinct sections, unlike the usu- 
al AM -FM design in which numer- 
ous components are shared by both 
signal channels. Two independent 
dial scales, both featuring flywheel 
tuning, are placed side by side. The 

Lesh 

tuning eye at the center of the front 
panel has separate AM and FM 
wedges that operate individually, as 
shown in Fig. 2. When either an 
AM or FM station is tuned to the 
exact center frequency, the associ- 
ated wedge will close. This dual op- 
eration is accomplished by using a 
6AF6G tuning -eye tube which has 
two control grids. 

The AM section includes an RF 
stage (6BA6), a feature which is 
often omitted even in high-fidelity 
tuners. Other stages are a 6BE6 con- 
verter, 6BA6 IF, 6AL5 detector- 
AVC, and an audio cathode follower 
using half of a 12AU7. The FM cir- 
cuitry is similar to that found in 
high - sensitivity monaural tuners. 
Two 12AT7's are used in the front 
end-one as a grounded -grid RF 
amplifier and mixer, the other as 
oscillator and AFC. The balance of 
the system consists of three 6AU6 
IF amplifiers, a 6AL5 ratio detec- 
tor, and the other half of the 12AU7 
used as an FM cathode follower. 

Both AM and FM detected sig- 
nals are fed to twin cathode follow- 
ers through independent level con- 
trols, which should be adjusted so 
that both input signals are approxi- 
mately equal in amplitude. Levels 
should be adjusted before a stereo- 
phonic program begins, since they 
will not necessarily remain equal af- 
ter it starts. (The relative amplitudes 
will vary according to program con- 
tent.) 

A wafer -type selector switch with 
AM, STEREO and FM positions, 
ganged with an off -on switch, deter - 

mines how the output signals shall 
be fed to the two output jacks. As 
shown in Fig. 3, jack J1 is used for 
all monaural signals as well as for 
PM output during stereo reception. 
It is normally connected to the left - 
channel audio amplifier. J2, the 
right -channel jack, is generally used 
for AM stereo signals only. 
".If you trace the switch circuit in 

the AM position, you will notice that 
an FM -channel signal reaches J2 
through contacts 6 and 7. Thus, the 
AM position is also a stereo -reverse 
position. Many stereo preamps or 

FM SECTION 

TUNING AM SECTION 
EYE 

LEVEL CONTROLS 

DUAL 

CATHODE 

FOLLOWER 

Fig. 1. Madison Fielding stereo tuner 
has fully separate AM and FM sections. 

Fig. 2. Tuning -eye tube with two grids 
produces two independent indications. 

Switch sequence 4 -FM 

Front view of switch shown 
3 -Stereo 

in FM position I max CW I 
2 -AM 
I-orr 

T' 
FM input from 
pin 3 of 12AU7 

AM/FM Monaural 
J1 or 

FM Stereo 

AM in ut from 
pin 8 of 12AU7 

Fig. 3. Twin cathode followers are con 
nected to output jacks through a switch 
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audio amplifiers contain switching 
circuitry that prevents this signal 
from reaching the right-hand audio 
channel whenever the function 
switch is placed in monaural posi- 
tion. If the amplifier does not have 
this feature, the right -channel audio 
amplifier should be switched off 
during AM reception. 

Besides the regular stereo jacks, 
the Series 330 tuner is equipped with 
a multiplex jack for use when a 

single FM station is transmitting 
both channels of a stereo program 
by the multiplex-subcarrier method 
(see "The FM Signal" in the July, 
1958 issue). Available at this jack 
is an incompletely filtered output 
signal from the ratio detector, which 
contains not only the audio obtained 
from the main carrier, but also a 
supersonic signal obtained by de- 
modulation of the multiplex subcar- 
rier. This latter information can be 
fed to an external adapter unit (soon 
available) that will further demodu- 
late the subcarrier signal to obtain 
the second channel of the stereo pro- 
gram. 

Multiple TV Speakers 

Thanks to the growing interest in 
good audio reproduction, TV manu- 
facturers have been paying increased 
attention to sound quality in their 
new models. Multiple speaker sys- 
tems are frequently seen in consoles 
as a result of this development. 

Several of the new Silvertone re- 
ceivers, for example, contain four 
electrostatic tweeters in addition to 
the usual large permanent -magnet 
speaker. Some models may have 
these smaller units stapled to the 
cabinet as illustrated in Fig. 4A. The 
connecting leads must be unplugged 
from the chassis before it is removed 
from the cabinet; however, the 
stapled speakers do not have to be 
taken out because they are not es- 
sential for operating the set on the 
bench. 

Details of an electrostatic speaker 
are visible in Fig. 4B. One element 
is a perforated metal plate which is 

connected to the low side of the ex- 
ternal circuit, and the other element 
is a flexible plastic sheet having a 

metallized coating which is con- 
nected to the high side of the cir- 
cuit. A DC potential is applied 
across the speaker terminals to pro- 
duce an electrostatic charge between 
elements. In order to vary the 

(A) Units stapled to cabinet. 

Fig. 4. Some Silvertone TV consoles are 

strength of this force, and thus 
cause the plastic sheet to vibrate, 
an audio signal is applied. 

The speaker circuit of Chassis 
528.51400 is presented in Fig. 5. 
(Other Silvertone chassis have a 
somewhat different hookup.) Note 
that all four tweeters are connected 
in parallel. The required DC voltage 
is obtained from B+ through iso- 
lating resistor R1. The combination 
of C2 and R2 isolates the speakers 
from the hot chassis, yet serves as a 
ground return for the signal. The in- 
coming audio signal is coupled to the 
electrostatic speakers through Cl, 
which has a relatively small value 
of .047 mfd in order to keep very 
low frequencies out of the tweeter 
circuit. 

Plate of 5AQ5 

audio output 

(B) Details of speaker construction. 

equipped with electrostatic speakers. 

On the other hand, higher audio 
frequencies are shunted across the 
primary of the woofer transformer 
by C3. This capacitor has a very 
high voltage rating of 2 kv, enabling 
it to withstand transient voltage 
peaks that occur when current 
through the transformer primary 
suddenly starts or stops. 

The new Admiral Chassis 20B6C 
drives either three or four perma- 
nent -magnet speakers. One or two 
woofers (8" in regular consoles and 
6" X 9" in lowboys) are teamed 
with a pair of 5" midrange units 
(see Fig. 6) . The high -side voice - 
coil terminal of each speaker is 

identified by a red dot on the speak- 
er frame. Failure to observe these 

Please turn to page 73 

From 
6AQ5A 

audio 
output 

White 

Black 

Fig. 6. Admiral sets using the Chassis 
20B6C feature as many as 4 speakers. 

From 
6AQ5A 
audio 
output 

8 mfd 
White Non -polarized 

Stereo 

Black 

Fig. 5. Electrostatic tweeters require a Fig. 7. External amplifier feeds output 
DC voltage as well as a signal input. to stereo jack on RCA Chassis KCS121. 
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by Leo G. Sands 

PORTABLE 
SOUND 
SYSTEM 

Pointers on Installation and Service 

MICROPHONE 

SPEAKER 

Fig. 1. Single speaker should be placed 
either directly above or below "mike." 

SPEAKER 

MICROPHONE 

Fig. 2. Placing the speaker away from 
the "mike" destroys the desired effect. 

Speaker Placement 

One of the most frequent errors 
made in the installation of portable 
systems for sound reinforcement is 
improper placement of the loud- 
speaker in relation to the micro- 
phone. Another is improper setting 
of gain; incorrect microphone tech- 
niques also lead to poor results. 

To obtain the illusion that the 
sound emanates from the speaker's 
lips, the loudspeaker (or loudspeak- 
ers) must be correctly oriented. 
Loudspeakers are often installed in 
a manner so as to permit operation 
of the system at a higher gain and 
still not result in acoustic feedback. 
While this will provide more sound, 
it may not come from the right di- 
rections. 

When a single loudspeaker is 
used, it should be installed above or 
below the microphone as illustrated 
in Fig. 1. If the loudspeaker is 
placed in a corner as shown in Fig. 
2, the sound will come from the 
wrong direction, destroying the de- 
sired illusion. 

When two loudspeakers are used, 
they may be installed either in cor- 
ners or overhead as illustrated in 
Fig. 3, which shows the right and 
wrong installation techniques. When 
correctly oriented, two loudspeakers 
deliver sound in such a manner as to 
create the illusion that the sound 
emanates from some point between 
the two speakers, depending upon 
the location of the listener. 

EDITOR'S NOTE: The material in this 
article is based on a chapter from the 
book Industrial Sound Systems by Leo G. 
Sands, a new publication of Howard W. 
Sams & Co., Inc. 

While greater volume can be ob- 
tained without acoustic feedback by 
placing the loudspeakers farther 
away from the microphone, the cor- 
rect illusion is lost and so is the 
basic intent of a voice reinforcement 
system. Feedback can be minimized 
by orienting loudspeakers axially 
and by selecting the right type of 
microphone. Cut -and -try methods 
are often necessary because of vary- 
ing acoustical conditions encoun- 
tered in different buildings. 

Use of the "Mike" 
Most people think that they are 

using a sound system correctly when 
they can hear their own voice boom- 
ing at them through the loudspeak- 
ers. This is not true except in very 
large rooms or out-of-doors where a 
very large area must be covered. Ted 
Lewis, the noted entertainer, em- 
ploys a technique which makes him 
sound like the personality his audi- 
ences have learned to expect after 
years of listening to his recordings. 
When he hears his own voice coming 

SPEAKERS 

MICROPHONE 

RIGHT 

v 
MICROPHONE 

SPEAKERS 

WRONG 

Fig. 3. Right and wrong ways of position- 
ing units in a dual loudspeaker setup. 
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back at him over the loudspeakers, 
he quickly flags the sound man to 
cut the gain. Some people believe 
they must almost touch the micro- 
phone with their lips, while others 
stand back so far as to make the 
sound system ineffective. Best results 
will be obtained if, after installation 
of the system, you advise the speak- 
ers where to stand in relation to the 
microphone. 

More natural sound reinforcement 
can be obtained by employing two 
separate sound systems. Two micro- 
phones are used, each feeding its 
own sound system. If the loudspeak- 
ers are correctly placed and oriented, 
stereophonic sound is the result. 
Correct loudspeaker placement and 
orientation will vary, depending 
upon microphone location, acoustics 
and room size. However, the ampli- 
fiers should be identical, and tone 
and volume control settings should 
be uniform. 

Eliminating Shock Hazards 

To avoid shock to persons who 
might brush against the microphone 
or its stand, even portable sound 
systems should be grounded. The 
ground lead should be attached at 
one end with a sturdy clamp to a 
water pipe or other suitable ground. 
The other end is connected to the 
amplifier chassis, which also results 
in grounding of the microphone case 
through the shield of the microphone 
cable as illustrated in Fig. 4. 

Shock is a possible hazard if the 
speaker stands on a damp or metal- 
lic floor. The microphone case and 
the amplifier chassis may be "hot" 
with respect to ground if the ampli- 
fier contains a capacitive line filter, 
or if the insulation in the power 
transformer or AC -input wiring has 
any appreciable leakage. Fig. 5 

shows how capacitors are often used 
in the power input circuit of ampli- 
fiers. Capacitors Cl and C2 are in 
series across the AC line, their junc- 
tion being grounded to the amplifier 
chassis. One side of the power line is 
usually at ground potential, the 
other side is "hot" by the amount of 
the line voltage (105-125 volts) 
above ground. If the capacitors are 
of like value, the chassis, if not con- 
nected to an external and effective 
ground, will have a potential of 
about 60 volts (rms) above ground. 

If one of the capacitors is leaky, the 
voltage can be still higher. 

Grounding of the chassis, how- 
ever, will not cause a short circuit 
unless one of the capacitors is de- 
fective. Usually, .01-mfd capacitors 
are used, and this value will have a 
reactance of 270,000 ohms at 60 
cycles. The reactance of a .1-mfd 
capacitor at 60 cycles is 27,000 
ohms. In Fig. 6 it can be seen that 
(for purposes of explanation), if the 
capacitors are replaced by 27,000 - 
ohm resistors, the potential between 
point Z (chassis ground) and Y (the 
grounded side of the line) will be 
57.5 volts. Grounding point Z will 
put R1 across the line and R2 will 
be shorted out. If the line plug is 
reversed so that X is grounded, R2 
will be across the line. 

Since the microphone case is often 
connected electrically by the shielded 
microphone cord to the amplifier 
chassis, the microphone case can be 
"hot" by approximately 60 volts 
above ground. An unpleasant "bite" 
can be the result of a moist hand or 
lip touching the microphone case or 
stand; hence, the amplifier chassis 
should be grounded. However, the 
microphone case should not be 
grounded independently, as serious 
hum may result because of the pos- 
sible inducement of a voltage, "E" 
as shown in Fig. 7, which is a com- 
mon occurrence when two separate 
grounds are used. 

A more satisfactory grounding 
technique is to use three -wire power 
cords as commonly used on power 
tools. The third wire connects to the 
amplifier chassis. Two -wire cords on 
amplifiers can be readily replaced 
with the three -wire type and terwi- 
nated with three -pronged plugs in 
which the third prong is the ground 
connection. While these plugs will 
not fit directly into conventional 
two -slot electric outlets, adaptors 
can be used. These adaptors plug 
into a standard two -slot outlet. A 
pigtail lead is connected to the screw 
which secures the outlet face plate 
or to an external ground. As a safety 
measure, the effectiveness of the 
ground should be checked as sug- 
gested in Fig. 8. 

Power Considerations 

The electric power source at vari- 
ous temporary locations may be in - 

SHIELDED CABLE 
AMP 

MICROPHONE 

Fig. 4. Shielded cable serves to ground 
the "mike" if amplifier is grounded. 

Chassis 
-1- Ground 

Fower 
Transformer 

I 1 

Plug AC Line 

1 ! 

Fig. 5. How capacitors are used in the 
power input circuit of an amplifier. 

Fig. 6. Analysis of voltages and imped- 
ances in the amplifier AC -input circuit. 

Fig. 7. Grounding both the "mike" and 
amplifier may cause hum because of"E." 

AC OUTLET GROUND 

Fig. 8. Effectiveness of the ground may 
be checked with the use of a neon lamp. 
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Specify 

nriarzi aex. 

©L12 

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. PF4, 415 N. COLLEGE AVE., BLOOMINGTON, IND, 

IN CANADA: 
700 WEETON RD., TORONTO 9, TEL. ROGERS 2.7538 

EXPORT: AD AURIEMA, INC., NEW YORK CITY 

adequate, or electric outlets may not 
be available at locations where the 
amplifier is to be installed; thus long 
extension cords may be required. 
When frequent connecting and dis- 
connecting is required, sturdy, in- 
dustrial -type cords and plugs should 
be used. The wire gauge should be 
heavy enough to prevent excessive 
power loss in the cord. Loose, ill- 
fitting power plugs cause erratic 
operation and annoying intermittent 
contacts. 

Record players may run at uneven 
speed when the voltage or frequency 
(or both) of the electric power 
source varies excessively. If the fre- 
quency remains constant, excessive 
voltage variations can often be 
ironed out by employment of a 
voltage -regulating transformer be- 
tween the sound system and the 
power source. Where line voltage is 
fairly constant but is either too high 
or too low, a variable transformer 
may be used to lower or boost the 
voltage to the desired value. 

DC is still the normal power 
source in sections of some cities, as 
well as in hospitals and hotels which 
generate their own power. When an 
AC -operated sound system is to be 
used where only DC is available, a 
power converter is required. There 
are several types on the market, 
some employing vibrators and others 
which are essentially motor -gener- 
ator sets. Still others, quite new in 
power applications, employs transis- 
tor circuitry. 

When power converters are used, 
record players and tape reproducers 
may operate unsatisfactorily if the 
output frequency and voltage do not 
remain fairly constant. If the con- 
verter is not defective but is of in- 
adequate rating or design for the 
particular applications, a converter 
of appropriate type should be sub- 
stituted. 

Stray Pickup 

Hum and radio -frequency pickup, 
when encountered, may be extremely 
difficult to eliminate. Hum is quite 
frequently caused by poor contact at 
microphone cable connectors. Be 
sure to check the solder joints be- 
tween cable plugs and their associ- 
ated conductors and outer shields, 
as well as the physical security of 
plug and socket connections. 

Hum may often be reduced or 

eliminated entirely by grounding the 
amplifier chassis as suggested earlier. 
Hum has been known to be induced 
into sound systems from external 
causes where the cure was applied 
at a considerable distance from any 
portion of the sound equipment. A 
case in point is where two pipes, one 
a steam heating pipe and the other 
a water pipe, crossed and maintained 
erratic electrical contact with each 
other. Sliding a piece of cardboard 
between them isolated the pipes elec- 
trically and stopped the hum. A 
more permanent cure was effected 
by bonding the two pipes together 
electrically. 

Pickup of radio programs by a 
sound system may occur due to im- 
proper shielding of the amplifier or 
microphone cables, or in the pres- 
ence of very strong radio signals, by 
detector action taking place in one 
of the amplifier stages. Sometimes, 
the cure can be effected by ground- 
ing the amplifier chassis, repairing 
microphone or other input cables, or 
installing an external line filter be- 
tween the amplifier and the power 
line. 

Again the trouble can be caused 
by two pipes touching but not mak- 
ing perfect contact, or by improper 
bonding of sheet metal plates under 
the tar and gravel on a roof. In one 
case, the cause was found half a 
block away; rectification of strong 
radio signals was caused by high re- 
sistance contact between an electric 
switch box and the conduit attached 
to the box. 

When unwanted radio reception 
in sound systems cannot be elimi- 
nated externally, it may be necessary 
to modify the amplifier. For exam- 
ple, the bias on an input stage might 
have to be changed so that the tube 
will work on some other portion of 
its operating curve, thus avoiding its 
acting as a detector in the presence 
of a strong, unwanted signal. Some- 
times, a filter consisting of a 50- to 
100-mmf capacitor across the ampli- 
fier input will do the trick. 

Unwanted radio reception in 
sound systems is not to be expected 
normally, and in permanent installa- 
tions it can be eliminated if it occurs 
at the time of installation. However, 
it is more apt to be encountered 
when installing portable sound sys- 
tems in various locations and under 
a variety of environmental and op- 
erating conditions. 

26 PF REPORTER/November, 1958 

www.americanradiohistory.com



ownership of a complete and currently maintained 

PHOTOFACT SERVICE DATA LIBRARY 
SPELLS SUCCESS FOR SERVICE TECHNICIANS 

here's actual proof from the men who know! 

"Sams PHOTOFACT is a -rust 
in my shop and I place it in 
highest regard. It is my most 

reliable service instrument 
if I may call it that, in the entire 
shop... makes for much faster 
servicing ..." 

-Gordon La Vier 
La Vier Teleiis.on 
Midland, Mich. 

NEW! EASY -BUY PLAN 

"PHOTOFACT cuts our bench work to a minimum. 
Gives us a chance to realize a profit instead of a loss." 

-Lee P. Shumavon 
Shumavon Service 
Dorchester, Mass. 

"I spend less time in diagnosis 
and repair of all bench jobs... 
would hate to think of Service 
without a good service library 
such as Sams PHOTOFACT." 

-Gerry Brown 
Brown Electronic Service 
Ottumwa, Iowa 

-the mosey -saving way to build your complete 
profit -making PHOTOFACT Library! 
NO INTER=ST-NO CARRYING CHARGE-AS LITTLE AS $10 DOWN 

TeVALUABLE STEEL FILE 

CABINETS FOR REGULAR 

PHOTOFACT SUBSCRIBERS AND 

PHOTOFACT LIBRARY PURCHASERS 

GET THE FULL 
DETAILS 

These are just a few of the hundreds of "Suc- 
cess with PHOTO FACT" letters in our files. 
From coast -to -coast, Service Technicians 
everywhere are enjoying the profit -making ad- 
vantages of a complete PHOTOFACT Library. 
If you're not yet among them, see your Sams 
Distributor today, or write to Howard W. Sams 
for full details. 

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

Send details on PHOTOFACT Easy -Buy Plan and FREE File Cabinet offer. 

I'm a Service Technician: full-time; part time 

My Distributor Is 

Shop name 

Attn 

Address 

City Zone State 
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PROBING for TROUBLE 
How to get the most out of capacitive probes 

by Robert G. Middleton 

Low -capacitance and capacitive 
divider probes are essential acces- 
sories for modern TV servicing. 
When used with service oscillo- 
scopes, they provide a wider range 
test than can be obtained with a di- 
rect cable. 

These probes are adjustable and 
require occasional attention in order 
to maintain their expected perform- 
ance. If incorrectly adjusted, meas- 
urements of peak -to -peak voltages 
will be inaccurate. Moreover, in the 
case of low -capacitance probes, in- 
correct adjustment also causes wave- 
form distortion. 

Sometimes, when we overload a 
low -capacitance probe by acciden- 
tally touching it to a high -voltage 
point, the probe components become 
damaged and must be replaced. In 
such cases, adjustment is essential 
after the new parts have been in- 
stalled. In other instances, we may 
want to use a probe with more than 
one type of scope. Adjustment is 
required each time the probe is at- 
tached to a different instrument in 
order to obtain proper response. 

Low -Capacitance Probes 

The simplest form of low -capaci- 
tance probe is depicted in Fig. 1. Its 
purpose is to step up the scope's 
input impedance and thus avoid 
loading of high -impedance circuits 
under test. This type of probe con- 
tains a fixed resistor and a trimmer 
capacitor, although some types con- 
tain an adjustable resistance as well 
as adjustable capacitance and can 

be used with any type of scope. 
Why are adjustable elements pro- 

vided in low -capacitance probes? It 
is because the time constant of the 
probe must be made equal to the 
time constant of the scope input cir- 
cuit; otherwise, frequency distortion 
will result. 

What is the time constant of the 
scope input circuit? Basically, it is 
the product of the input resistance 
and input capacitance values. Input 
resistance is determined by the 
values of attenuator resistors. Input 
capacitance is equal to the shunt 
capacitance of the scope plus the ca- 
pacitance of the shielded input 
cable. This brings us to an important 
consideration: a low - capacitance 
probe can be adjusted for use with 
a given input cable, but will require 
readjustment if we use it with an- 
other input cable. 

In general, we need not concern 
ourselves with the exact value of the 
scope's input impedance or the input 
capacitance of the cable. We merely 
make suitable test adjustments to 
obtain correct probe operation based 
on waveform appearance. When we 
set out to adjust a low -capacitance 
probe, we must keep some basic 
points in mind. For example, we 
cannot obtain increased input im- 
pedance from the probe without 
giving up something else. What we 
exchange in this case is gain, or 
sensitivity. In other words, if we are 
using a probe which steps up the 
input impedance ten times, we at- 
tenuate the input signal to one -tenth 
its initial value. 

C 

PROBE 
TIP 

GND. e 

1 
V 

TO SCOPE 

oG 

Adjustments 

Referring to Fig. 1, the value of 
R customarily equals nine times the 
scope input resistance. This is not 
essential, but it facilitates measure- 
ment of peak -to -peak voltage values. 
Here's why: if a scope is calibrated 
for a sensitivity of 1 volt per inch 
using ordinary test leads, we can 
plug the probe into the scope with- 
out the necessity for recalibration- 
the scope automatically receives 
10% of the input signal, and sensi- 
tivity becomes 10 volts per inch. On 
the other hand, if the probe intro- 
duces some odd value of attenuation, 
the scope will have to be recali- 
brated when the probe is attached. 

Our first procedure covers the 
case for a probe which has an input 
resistance nine times the input re- 
sistance of the scope. The probe is 
adjusted as follows: 

Connect the output from an audio 
oscillator directly to the scope's ver- 
tical -input terminals. Then, using a 
60 -cps output from the generator, 
adjust the output and scope gain for 
ten squares of vertical deflection. 

Next, attach the probe and apply 
the generator output to the scope 
through the probe. If resistor R 
(Fig. 1) has the correct value, scope 
deflection will drop to one square. 
If the value is incorrect, you may 
wish to change it so that you will be 
working with a standard 10 -to -1 

arrangement. This can be done by 
adjusting the variable resistor, if the 
probe is equipped with one. 

We are concerned only with re- 
sistance adjustments during the 60- 

C 
PROBE 

-4.-«*TIP 

GND 

TO SCOPE 

G 

Fig. 1. Simplest form of low -C probe. 
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Colorful comic books, window streamers, window display to 
help tell your customers all that goes into servicing TV sets! 

It takes a lot of work, costly equipment and know- 
how to be a radio and TV serviceman. No one 
knows this better than you. But, chances are, 
your customers don't! 

But now you can give them an insight into your 
work with this free "The Story Behind TV Serv- 
ice" kit that tells how complicated your job is .. . 

¶ncg3'cy70 1F32 

how much study it required to learn ... and how 
expensive it was getting started. Told in interest- 
ing cartoon technique, the booklets are something 
everyone will read-and understand! 

So put these good -will ambassadors to work build- 
ing consumer confidence for you. 

I@EIIIJI O]3UNJ G3 

YOU CAN BE SURE-IF IT3Yestin house 
Electronic Tube Division Elmira, New York 
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%%MAYBE. NE SHOULD PLAY SOME -THING 
LESS 1TZIGHTeNING 'TILL HE 

GETS USED TO STEREO SOUND" 
For sheer realism, you just can't beat a Webster Stereo -Ceramic cartridge! 

But, be realistic ... stereo is now beyond the novelty stage. New stereo 
discs are being released daily - in ever-increasing numbers. So when you 

replace a cartridge, sell your customer on a Webster Stereo -Ceramic. 
Tell 'em it plays standard LP's and 78's in addition to the new stereo discs. 
They'll marvel at the improved performance. And, you'll appreciate the easy 

installation with one universal mounting bracket that fits any standard arm. 

REPLACE WITH WEBSTER . . . IT PAYS! 

stereo -ceramic ... 

SC -3D Stereo turn -under - with .7 mil diamond 
and 3 mil sapphire stylii. 

$25.00* 
' List prices - standard discounts apply. 

ELECTRON ICS 
WEBSTER 

SC -2D Stereo single needle - with .7 mil 
diamond stylus. 

$22.50* 

MC -2 78 rpm single needle - with 3 mil 
sapphire stylus. 

$7.50" 

DIVISION 
ELECTRIC 
RACINE WIS i,un. eA., Y-1211 

cps test, because the capacitive re- 
actance in the probe and scope 
circuits is so high at 60 cps that it 
can be completely ignored. Capaci- 
tive adjustments are necessary, how- 
ever. To begin, disconnect the probe 
from the scope and increase the 
output frequency of the audio oscil- 
lator to about 100 kc. Apply this 
signal to the vertical -input terminals 
of the scope. Adjust generator out- 
put (or scope gain) for 10 squares 
of vertical deflection. 

Next, insert the low -capacitance 
probe in the signal path. You should 
now observe one square of vertical 
deflection. If not, adjust the trimmer 
capacitor in the probe as necessary. 
The probe adjustment will then be 
complete. 

We are concerned only with ca- 
pacitive adjustment in this 100-kc 
test, since the capacitive reactance 
of the probe and scope circuits be- 
comes much lower in ohmic value 
than the resistive elements. For 
practical purposes, therefore, we can 
completely disregard the resistance 
during the capacitive check. 

Other Considerations 

Note carefully that a low -capaci- 
tance probe can be satisfactorily 
used only with a scope having con- 
stant input resistance and capaci- 
tance. This means the probe will not 
work properly with old-style, nar- 
row -band scopes having a simple 
potentiometer for a vertical gain 
control. All modern, wide -band 
scopes, on the other hand, have step 
attenuators in their vertical -input 
circuits and will operate correctly 
with low -C probes. 

If you try to use a low -C probe 
with a scope which doesn't have 
constant input resistance and ca- 
pacitance, you will find that the 
probe adjustment requires changing 
with each setting of the vertical -gain 
control. This, of course, is imprac- 
tical. 

At this point, let's consider the 
adjustment of a low -C probe which 
provides an attenuation factor other 
than 10 -to -1. This situation often 
results when the probe does not have 
an adjustable resistance and is used 
with a scope other than for which it 
was originally intended. 

As a typical example, if you plug 
a low -C probe into a scope and ob- 
serve an attenuation of 7 -to -1 
during the 60 -cps test, this ratio be - 
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Now! 2 Silicon 
Types for simplified 

replacement of all 
existing TV 

Rectifiers! S 

International Rectifier 
hermetically sealed 

Hermetically 
sealed universal 

replacement 
for all silicon 

types ...No heat 
sink required. 

-so 
WIRES IN! 

... to directly 
replace axial 

lead type 
units. 

SILICON TV 
REPLACEMENT 

RECTIFIERS 
saue installation time... 

reduce your 
rectifier stock... 
cut call-backs! 

Hermetic sealing 
means longer life! 

Hermetic sealing provides a 
positive safeguard against 

contaminants destroying the 
rectifier junction. It is the 

most important feature to assure 
long, trouble -free life. Both types 

are manufactured to the same rigid 
requirements specified for military 

and critical industrial applications. 
Available from 650 service 

distributors throughout the nation. 

FOR SIMPLIFIED INSTALLATION AND 

MAXIMUM RELIABILITY ... SPECIFY ... 

IT CLIPS IN! 
10 -second conversion 
permits plug-in into 
existing clip -type 
sockets previously 
installed. (Kit contains 
all needed parts.) 

Rating: 500 ma 
@ 130 v. a.c 

Hermetically sealed 
universal replacement for 

all existing selenium types ... 
a direct mechanical replacement. 

NO HOLES TO DRILL; 
NO CONVERSION KIT REQUIRED 

Eyelet construction enables 
you to directly replace 
selenium types without 
time-consuming conversion 
efforts. Improves set 
performance; gives long, 
trouble -free life. 

International 
Rectifier Corp. 

DISTRIBUTOR SALES DIVISION El Segundo, California ORegon 8-6281 
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comes the reference for the 100-kc 
test. In other words, we proceed to 
test the probe at 100 kc, but we 
adjust the probe trimmer for an at- 
tenuation of 7 -to -1. 

Such an attenuation factor is quite 
satisfactory for practical work. It 
gives an impedance step-up of 7 
times, which is very useful when 
testing high -impedance receiver cir- 
cuits. However, we must be careful 
in making peak -to -peak voltage 
measurements with a calibrated 
scope. With a 7 -to -1 probe, we can 

no longer find out the actual value 
of the voltage by merely shifting the 
decimal point in the indicated value; 
instead, we must now multiply p -p 
readings by 7. For example, if the 
scope has been calibrated for a 
sensitivity of 1 volt per inch using 
direct test leads, this sensitivity be- 
comes 7 volts per inch when we 
plug in the low -C probe. 

Capacitive -Divider Probes 

Capacitive -divider probes are used 
to check waveforms and measure 

New C40 Adapter for 

110° Tubes and Color Tubes 

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-OUIK, DYNA-SCAN and CALIBRATOR 

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

peak -to -peak voltages which exceed 
the normal input limitations of the 
scope. Service -type probes can be 
used at input potentials up to 10,000 
volts p -p. 

The basic arrangement of a high - 
voltage capacitive -divider probe is 
seen in Fig. 2. Capacitor C has a 
relatively small value (such as 5 
mmf) and a voltage rating of at least 
10,000 volts. Probe response is ad- 
justed with the use of trimmer CT. 

Adjustment 

CT is adjusted with the aid of an 
audio oscillator operating at about 
50 to 100 kc. With the scope's step 
attenuator set at X100, the test volt- 
age is applied directly to the scope 
and the amount of vertical deflection 
noted. If you do not get satisfactory 
deflection-say 10 squares-use a 
15,750 -cycle waveform from the 
sweep circuit of a TV receiver, in- 
stead of the audio oscillator. Next, 
connect the divider probe into the 
signal path and turn the step attenu- 
ator to the X1 position, thereby in- 
creasing scope gain 100 times. If the 
probe is in correct adjustment, you 
will obtain the same deflection as 
before, or 10 squares. If the deflec- 
tion is more or less than 10 squares, 
adjust CT as necessary. 

A word of caution is in order con- 
cerning the 100 -to -1 probe. You will 
observe from Fig. 2 that there is no 
resistive element in the probe; conse- 
quently, it does not work at low fre- 
quencies. The probe operates as in- 
tended on higher frequencies, which 
include those found in TV horizon- 
tal -sweep circuits. On the other 
hand, if you attempt to use such a 
probe in a vertical circuit (operating 
at 60 cps), you will get severe wave- 
form distortion and an incorrect at- 
tenuation factor. The fact that a 
100 -to -1 probe cannot be used at 
low frequencies is not disadvan- 
tageous-the probe is not needed in 
low -frequency TV test work. A 10 - 
to -1 probe will handle these low - 
frequency voltages adequately, and 
should always be used in such tests. 

Although details of probe con- 
struction vary, the basic principles 
and adjustment procedures described 
apply to all low -C and .capacitive - 
divider probes. Now that you have 
these facts at your disposal, they'll 
help you eliminate a lot of the guess- 
work that takes so much of your 
time. 
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BUSS FUSES can help you maintain 
customer good -will! 

Your customers stay satisfied 
with BUSS fuses because . . . 

BUSS fuses provide, dependable, 
`trouble -free' electrical protection 
under all service conditions. 

Every BUSS fuse you sell or 
install is tested in a sensitive 
electronic device. Any fuse not cor- 
rectly calibrated, properly con- 
structed and right in all physical 
dimensions is automatically re- 
jected. 

BUSS fuse dependability helps 
you gain satisfied customers - and 
BUSS fuses help you avoid adjust- 
ments or call-backs that cut into 
your profits. 

BUSS fuses can further help you 
maintain your reputation for qual- 
ity and service because BUSS is 
the KNOWN brand of fuses. The 
universal acceptance of BUSS fuses 
as the finest available is built on 
the millions upon millions of BUSS 

fuses used in home, on farm and 
in industry over the past 43 years. 

For more information on the com- 
plete line of BUSS and FUSETRON 
Small Dimension Fuses and Fuse - 
holders, write for bulletin SFB. 

Bussmann Mfg. Division McGraw - 
Edison Co. University at Jefferson, 
St. Louis 7, Mo. 

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

RUM.. PROZ.71014 

A COMPLETE LINE OF 
FUSES FOR HOME, FARM, 
COMMERCIAL, ELECTRON- 
IC, AUTOMOTIVE AND 
INDUSTRIAL USE. 
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The most valuable commodity 
possessed by a service organization 
is time. How well each minute is 
employed in productive work can 
determine the success or failure of 
your business. Here are a number 
of ideas to help you reduce non- 
productive time; some, as well, will 
take much of the hard work out of 
TV servicing and eliminate "dogs" 
before they develop. 

Start the Job Right 

All TVs and radios brought into 
the shop should be placed, complete 
with service tag, in a specified area 
(Fig. 1) . From there on, here are 
the operation procedures: 

1. Clean the chassis and picture 
tube thoroughly. Use compressed 
air or a brush to clean the chassis 
and either Windex or a mixture of 
water, vinegar and ammonia to clean 
the screen and safety glass. 

2. Check all tubes in a high -qual- 
ity tester and code those found d to be 
bad or weak. Fast -drying model 
paint is perfect for this (you might 

SERVICING 
By Calvin C. Young, Jr. 

use red for bad and yellow for 
weak). Consider all shorts, gas or 
leakage as bad, and low emission as 
weak. Replace bad tubes, but leave 
them with the set for the bench 
technician's information. 

3. Obtain all pertinent service 
literature and set history, and place 
it with the chassis. Heavy plastic 
jackets like that shown in Fig. 2 are 
ideal for this purpose. 

4. The service manager should 
read the service card and order all 
parts the outside technician has list- 
ed as defective. 

5. The service manager should 
assign the set to the bench technician 
best qualified to make the required 
repairs. 

These five steps, if used to maxi- 
mum advantage, can save 10 to 15 
minutes of the bench man's valuable 
time on each service job. 

Save Bench Service 

A considerable amount of bench 
time can be lost in obtaining equip- 
ment, tubes and parts. Each bench 

Rack for incoming 

Air compressor 

Z 
ñ 

Receiving Door 

Rack for outgoing sets 

L 

3b 

Fig. 2. Heavy plastic envelope contain- 
ing all pertinent service data and set 
history should accompany chassis. 

position should be completely 
equipped with small parts, tubes, 
miscellaneous hardware and basic 
test equipment, including a VTVM, 
scope, isolation transformer with 
variable output, test speaker, an- 
tenna outlet, and assorted intercon- 
necting cables, plus two heavy duty - 
filter chokes and a universal audio 
output transformer for the speaker. 
The transformer and chokes may be 
mounted on a panel with a combina- 
tion of switches, terminals and leads 
to permit substitution for speakers 
left in the home. The types of inter- 
connecting cables required will de- 
pend on the receivers serviced in 
your area, but should include such 
standard items as high -voltage lead, 
CRT cable, and octal extension. It 
goes without saying that a good 
trouble light, a soldering gun and 
a complete set of hand tools are a 
must for every bench position. To 
eliminate the time lost looking for 
hand tools, allocate a special place 
at each bench position for these 
items. 

TO 
HORIZ 
AFC 

GROUND HERE 
FOR TEST 

TO 
HORIZ 

l-OUTPUT 
GRID 

Fig. 1. Layout of shop with rear areas arranged to permit Fig. 3. Where to ground horizontal AFC voltage in order 
efficient test and troubleshooting procedures. 
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here's your convenient, 
economical way to buy dependable 

crystal diodes.. . 

at your CBS -H 
distributor's now 

More reliable products through Advanced -Engineering 

CBS-HYTRON, Danvers, Massachusetts A Division of Columbia Broadcasting System, Inc. 
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The basic tube assortment for 
each bench should include those 
most often encountered in TV re- 
ceivers. Pre -testing and replacement 
of bad tubes before the set is given 
to the bench man reduces the num- 
ber of tubes needed in each position. 
One more thing - be sure the 
bench tubes as well as the newly -in- 
stalled ones are pre -tested. This will 
help eliminate time lost in circuit - 
tracing caused by defective tubes. 

The small parts stock will neces- 
sarily include a complete assortment 
of resistors, capacitors, metallic rec- 

tifiers, fuses and popular detector 
crystals. Miscellaneous hardware 
would consist of assorted self -tap- 
ping screws, and bolts and nuts of 
the most common sizes. 

Since it is not possible to have a 
warehouse at each bench position, 
"hunting time" can't be eliminated 
entirely; however, judicious use of 
the above suggestions can drastical- 
ly reduce it. 

Save Time Troubleshooting 
The use of vertical chassis and 

printed wiring boards isn't always 

j do you have these 
FREE 

STANC OR 
SERVICE 

REFERENCE 
BOOKS? 

AVAILABLE 
WITHO T CHARGE 

10 

PROFESSIONAL. 
SERVICEMEN. 

THE 
COUPON 

1UST FILL OUT 

BELOW FOR (OUR COPIES. 

TY TRANSFORMER REPLACEMENT GUIDE: A 120 page book listing detailed 
transformer replacement information on almost 20,000 models and 
chassis of over 100 manufacturers. 
AUTO RADIO REPLACEMENT GUIDE: Lists over 800 models of 39 manu- 
facturers, including private label brands and new transistor auto radios. 

POPULARITY TABLES: Provides essential information on relative popu- 
larity of TV flybacks and yokes, by set manufacturer, to simplify 
inventory problems. 

CROSS-REFERENCE CHARTS: Cross-reference information to aid in 
determining yoke and flyback equivalents from other replacement 
manufacturers' parts. 
GENERAL CATALOG: Detailed electrical and physical specifications on 
over 700 stock units for radio, TV, public address, communication 
and industrial use. 

CHICAGO STANDARD TRANSFORMER CORPORATION 
3503 ADDISON STREET CHICAGO 18, ILLINOIS 

Please send me the following free Stancor references: 

E TV Guide Cross -Reference Charts 

Auto Radio Guide E Popularity Tables 

General Catalog 

NAME 

COMPANY 

ADDRESS 

CITY ZON ESTATE 

disadvantageous to the technician; 
in fact, I know of numerous in- 
stances when shop repairs have been 
completed with the chassis in the 
cabinet. 

Some parts that can be so re- 
placed are resistors and capacitors 
on printed boards, selenium recti- 
fiers, some electrolytics, and some 
high -voltage "doorknob" capacitors. 
In addition, controls in a large num- 
ber of the newer receivers are 
mounted on subassemblies, and can 
be replaced without removing the 
chassis. Further, many alignment 
procedures can be carried out with 
the chassis still in the cabinet be- 
cause of the accessibility of both 
slugs in the tuned coils from one 
side. A hex -shaped hole through 
each of the cores makes this pos- 
sible. In any case, check the re- 
ceiver thoroughly before disassem- 
bly-you may avoid a great deal of 
unnecessary labor. 

If the chassis must be removed 
to complete a repair, an empty cof- 
fee can is ideal for holding knobs, 
screws and other miscellaneous 
items. This will eliminate time lost 
hunting for small parts that be- 
come easily mislaid. Then, too, the 
coffee can is excellent for retaining 
defective parts removed from the 
set. 

Isolating Horizontal Sync 
and AGC Troubles 

Horizontal frequency and AGC 
troubles are among the most bother- 
some encountered by the service 
technician. If they are causing you 
to become prematurely bald, learn 
to use specific isolation procedures. 
For instance, frequency troubles in 
multivibrator-type horizontal cir- 
cuits can be isolated to the oscilla- 
tor or AFC circuit by the simple 
step of grounding the AFC volt- 
age input to the oscillator (Fig. 3) 
and adjusting the horizontal hold 
control. This control should vary the 
oscillator above and below sync 
frequency. If it does, then the 
trouble is in the AFC circuit. Nat- 
urally, if the control doesn't cover 
the correct frequency range, the 
trouble is in the oscillator stage. 

In some sets, no hold control is 
employed; instead, the horizontal 
ringing coil is used for frequency 
adjustment. The same isolating pro- 
cedure can be employed on these 
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12 Speakers and Systems 

H -223F $72.50 

E-3 

KT -24 $72.50 

WITH 
B F-100 

$14200 

WITH 
B F-100 

$14200 

Universal 12" Bass-Superflex* enclosure for 
Flexair* and conventional speakers and systems. 
Trademark 

PLEASURE FOR THE EAR and EVE 
... no matter what your budget! 

Fine hi-fi sound ... plus fine furniture ... to suit any budget .. 
is NO problem when you choose a Jensen high fidelity 

loudspeaker. Here you have the widest possible choice of 
speakers, systems and kits with a type and price to 

please everyone. There's extra flexibility too, for you can 
start low, step-up performance later with Jensen 

"Step -Up" kits. Illustrated here are popular speaker -cabinet 
combinations in the modest price category. 

Write for free copy of catalog 165-C. 

8 Speakers and Systems 
WITH 

B L-812 

$74°0 

UX-80 $14.50 

WITH 
B L-812 

$7725 

K-80 $17.75 

BL-T81 

KDU-10 $24.75 $5425 

BL -812 $5950 

8"-12" Bass-Ultraflest enclosure for 
conventional speakers and systems. 
tT M Reg. 

12' Speakers and Systems 

WITH 

BF -100 

$132°° 

WITH 

BL -812 

$12200 

H-222 $62.50 

WITH 

BF -100 

$13125 

WITH 
BL -812 

512125 

CX-225 $61.75 

WITH 

BF -100 

$9700 

tiNITH 

BL -812 

$8700 

DX -120 $27.50 

WITH 

BF -100 

$14250 

l#9TH 

BI -812 

132° 
KT -22. $73,00 

WITH 

BF -100 

$97" 

WITH 

BL -812 

$8100 

K-210 $27.50 

WITH 
BF -100 

$12200 

WITH 

BL -812 

$11200 

CX-120 $52.50 

WITH 

BF -100 

$8745 

WITH 

BL -812 

$7745 

UX-120 $17.95 

WITH 

BF -100 

$11225 

WITH 

BL -812 

$10225 

KT -23 $42.75 

In Canada: J. R. Longstaffe Co., Ltd., Toronto / Jensen MANUFACTURING COMPANY Division of The Muter Co. 

In Mexico: Ragios Y Television, S.A., Mexico D.F. 6601 S. Laramie Ave. Chicago 38, I linois 
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v 

0° 

step 

up to 

extra profits 

STOCK and SELL 

TRANSISTORS 
You're overlooking a good profit 

bet, if you are passing up the lucra- 
tive transistor receiver servicing 
business in your area. And the best 
way to get the lion's share of this 
góod business is to stock and sell 
Raytheon Transistors. They are 
first choice of Service Dealers for 
this type of work because they com- 
bine dependable performance with 
low cost and ready availability. 

What's more, hobbyists, engi- 
neers and experimenters are buy- 
ing thousands and thousands of 
Raytheon Transistors - another 
source of extra profit for the tran- 
sistor -wise Service Dealer. For the 
whole story on Raytheon Transis- 
tors call your Raytheon Tube 
Supplier. 

RAYTH E ON 

é Ece fence sir clechanies 
RAYTHEON MFG. CO. 

Distributor Products Division 
Newton 58, Massachusetts 

B+ 

10meg 

I F AGC 

R5 
R8 

TUNER 
R9 

AGC 

CONNECT 
11 

R6 

BATTERY 
HER E 1 

25 
A 

AGC 

SOURCE 

Fig. 4. Circuit of bias pack and connec- 
tion points for AGC trouble isolation. 

receivers by using the coil slug to 
vary the horizontal frequency with 
the AFC voltage shorted out. Some 
of the newer sets require AFC volt- 
age to sync the oscillator, even with 
no trouble in the circuit. Should 
you encounter this condition, juggle 
the value of the coupling capacitor 
or grid load resistor (C75 and R76 
in Fig. 3) until the coil has the 
proper frequency range. Use a sil- 
vered -mica capacitor as a replace- 
ment. 

AGC troubles can be difficult, 
especially if a keyed system is em- 
ployed. To help isolate the fault, 
clamp the AGC source point (Fig. 
4A) with a variable negative volt- 
age. A bias pack comprised of a 
22.5 -volt battery and 1-meg con- 
trol with switch (Fig. 4B) is excel- 
lent for this purpose. The .1-mfd, 
600 -volt capacitor is included to 
prevent horizontal pulse energy 
from being connected across the 
control and battery. 

To use this bias pack, connect as 
shown in Fig. 4 and vary the control 
slowly through its range. If a nor- 
mal picture is obtained at some set- 
ting of the control, the trouble is in 
the AGC-keyer circuit itself. If a 
normal picture can't be obtained, 
the trouble is in the signal circuit. 
This includes the tuner, video IF, 
video detector, all stages between 
the detector and the AGC keyer 
tube, and the AGC distribution and 
filtering network. To check this 
latter circuit, leave the bias pack 
connected and adjust the control 
for maximum voltage; then measure 
the voltage drop across all resistors 
in the network. Referring again to 
Fig. 4A, there should be a voltage 
drop across R11, R7 and R6, but 
none across R5, R8 or R9. It is also 

Fig. 5. Switchmatic wall receptacle and 
antenna plug with strain relief loop. 

a good idea to disconnect the delay 
resistor R10 from B+ to see if too 
much delay is being introduced. Any 
voltage drop across R5, R8, or R9 
would be an indication of grid cur- 
rent or a leaky coupling capacitor 
in the IF circuit. 

To further isolate the trouble, 
leave the bias pack hooked up as 
before, connect the scope across the 
video detector load, and vary the 
1-meg control to change the AGC 
clamping voltage. The scope should 
be set for high gain on this test. If 
a signal appears on the scope, ad- 
just the AGC voltage to produce the 
most nearly normal signal. (Reduce 
scope gain if necessary to keep the 
signal on the scope face.) Check the 
signals at grids and plates of all 
tubes between the video detector 
and picture tube, and at the grid of 
the AGC keyer. Should a distorted 
signal be located, use voltage and 
resistance checks to pin -point the 
trouble. 

If no signal or a badly distorted 
signal is obtained at the video de- 
tector load at all settings of the 1- 
meg bias control, the trouble is in 
the IF or tuner circuits. Voltage and 
resistance checks in these circuits 
should help you discover the cause. 

Multiple Outlets for a Single Set 
If you have customers in a subur- 

ban or semi -fringe area, you prob- 
ably have had requests to move the 
antenna outlet from one place to 
another, only to receive opposite in- 
structions a few months later. Us- 
ually, this means low -profit work 
for you, and inconvenience for your 
customer. Because you know that a 

multi -set coupler introduces losses, 
you may have hesitated to sell a 
splitter system. 
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Movable sprin g 

contacts 
Last outlet in series 
has no connection here HOW ASTRON SOLVED .. . 

Lfrom 
antenna 

Fig. 6. Wiring diagram of a Switch- 
matic system with 4 outlet positions. 

The Switchmatic TV receptacle 
manufactured by R -Columbia Prod- 
ucts Co., Inc. (Fig. 5) permits a 
system to be installed with any num- 
ber of outlets for a single TV re- 
ceiver. In the diagram for such a 

system (Fig. 6) , notice that the 
movable spring contacts in each 
case are nearest the antenna lead-in. 
Inserting the antenna plug into a re- 
ceptacle causes the spring contacts 
to break connection with the other 
side, thus isolating all following out- 
lets from the circuit. This means that 
only one TV receiver can be used 
on a branch, but it also means that 
there will be no losses due to stub 
effects. 

The antenna plug supplied with 
the unit has three pins, and is de- 
signed so that a strain -relief loop 
can easily be included on the lead- 
in. Three pins are used to prevent 
the antenna lead from being acci- 
dentally plugged into an AC out- 
let. 

The Switchmatic is also useful in 
strong signal areas where several 
outlets on each branch of a multiple - 
outlet system are desirable. The 
Humi-Kup two -set coupler, another 
product of R -Columbia, is a her- 
metically -sealed unit designed for 
either internal or external mounting. 
(The best position is as near to the 
antenna as possible.) The Humi- 
Kup may be used with Switchmatic 
receptacles to make a two -branch 
system having any number of out- 
lets on each branch. If more than 
two branches are desired, a coupler 
having the required number of out- 
lets can be employed. 

ARM CHAIR REPAIR 

Remote controls, 
Tune sets today. 
Some I'd like 
To repair that way! 

FALSE ALARM 

They phone to say, "My TV 
Isn't working any more!" 
But there they sit watching it 
As I approach their door! 

THE CASE 0110E HOWLING HEARTH 
The ghastly sound again filled the study. Watson shuddered in fright. 
"Do you hear it, Holmes?" He pointed a trembling finger at the fireplace. 
Holmes set his pipe on the mantel. "It's obviously a defective television 
set, Watson." 
"Amazing, Holmes! How can you tell?" 
Holmes said, "Directly beneath us in the living room, Mrs. Hudson is 

watching TV. The set is next to the downstairs fireplace, which she never 
lights. Further, that ghastly noise occurs most frequently during damp 
weather." 
"Amazing, Holmes!" 
"Elementary, Watson. Moisture in the by-pass capacitors will cause a 

howling audio. 
"Run downstairs, Watson, and install Astron Capacitors," 

Holmes said, as he pulled the armchair up to the fireplace. 
"My favorite western will be on in 15 minutes." 

Astron Blue Point capacitors are unsurpassed for 
reliability in television, radio and other applica- 

tions where a combination of small size, capaci- 
tance and temperature stability, vibration and 

moisture resistance are prime requirements. 

ASTRON 
COR P OR A TION 

EllsTio7) 255 GRANT AVENUE 
EAST NEWARK, NEW JERSEY 

BLUE POINT@ TYPE BP MOLDED 
PLASTIC TUBULARS 
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SERVICING 

INDUSTRIAL 

ELECTRONICS 

PART TWELVE BY MELVIN WHITMER 

RELAY COIL 

UPPER 

CONTACTS 

LOWER 

CONTACTS 

PDI 

CLOCK 
WATCHERS" 

1 -RC VOLTAGE ACROSS 
TIME [CAPACITOR 

T-1 

--TIME- ®1/2 6SN7 
T-0 S1 

NORMALLY CLOSED 

RELAY CONTACTS 

EXTERNAL 
CIRCUIT 

CONTACT 
RELAY COIL 

Fig. 1. All electronic timers use the 
charge or discharge of a capacitor 
as the timing control. 

USER 

TIMED CIRCUIT SWITCH 220V 

(RELAY CONTACT CONNECTORS) 

Fig. 2. Internal points 
connect to an external 

WHEN EXTERNAL RI 
IS USED, REMOVE 

CONNECTORS FOR 
INTERNAL RHEOSTAT 

in timer circuit 
terminal board. 

Time is so vital to man that a 
variety of devices are used to make 
the best use of this commodity. 
While some events are uncontrolla- 
ble, man does determine how much 
time shall be allotted to many proc- 
esses. Industrial time control, in 
which split-second accuracy is im- 
portant, uses the science of electron- 
ics to cut costs and, at the same 
time, achieve consistent high quality. 

The heart of an electronic timer is 
a tube with á relay in its plate load 
circuit. Operation depends on two 
fundamental principles. One is that 
a specific grid voltage applied to the 
tube will result in a predictable plate 
current, and the other is that a cer- 
tain minimum current must be fed to 
the relay winding before it will pro- 
duce a magnetic field strong enough 
to pull the armature down and close 
the contacts. The exactness of timing 
will depend on the exactness with 
which tube current is controlled. 
One desirable trait of grid -voltage 
control is that through its use, tube 
current can be changed rapidly in 
the region near cutoff. A suitable 
voltage may be obtained from the 
simple arrangement shown in Fig. 1. 

The grid voltage of V1 (Fig. 1 A ) 
is controlled by the charge on Cl. S1 
is closed before the timing period 
starts, and Cl is allowed to charge 
to 20 volts. The timed period starts 
when S1 is opened, permitting Cl to 
discharge through the combined re- 
sistance of R1 and P1. Since the 
cutoff voltage of V1 is 10 volts, the 
tube will conduct as soon as the 
voltage across C 1 has decreased to, 
this value. Fig. 1B shows the dis- 
charge curve of the capacitor and 
the timing relationships. As shown, 
the voltage across Cl is changing 
rapidly while passing through the 

tube's cutoff region (Ti); thus, tube 
current becomes heavy enough to 
operate the relay very soon after the 
tube comes out of cutoff. In practice, 
the time of passing through cutoff 
and the termination of the timed 
period are considered to be simul- 
taneous. When energized, the con- 
tact relay opens the normally -closed 
contacts and interrupts the circuit 
being timed. 

The actual time between T zerd 
and Ti (the timed period) in Fig. 
1B is determined mainly by the 
product of the capacitance and re- 
sistance in the discharge path, and 
to a lesser extent by the capacitor 
charging voltage and the applied 
plate voltage of the tube. If the ca- 
pacitance is 1 mfd and the resistance 
is 1 megohm, the product of R and 
C (one RC time) will be one sec- 
ond-meaning that the capacitor 
will lose 63% of its charge during 
this interval. In other words, the 
voltage remaining across the capaci- 
tor one second after T zero will be 
7.4 volts if the charging voltage was 
20 volts. Since 7.4 volts is above the 
cutoff level for the tube, it can be 
seen that Ti will occur before one 
RC time has been completed. This 
condition is desirable because the 
discharge curve is steepest between 
T zero and one RC, as shown in 
Fig. 1B. 

In actual practice, Ti may occur 
either before or after one RC time. 
In the example just given, increasing 
the charging voltage to 40 volts 
would permit Cl to retain a charge 
of 14.8 volts at the end of one RC 
time, and the tube would remain in 
cutoff. Thus, Ti would be shifted to 
a point just beyond one RC. An- 
other controlling factor is the ap- 
plied plate voltage. If it is changed, 
the cutoff point will shift. For in- 
stance, the cutoff bias for a 6SN7 is 
10 volts when plate voltage is 200 
volts. Reducing this voltage to 100 
volts moves the bias level down to 
5 volts. 

Commercial Timer 
The unit in Fig. 2 is a typical 

control timer using a 6SN7. Half the 
tube supplies the charge voltage by 
rectification, while the other half ac- 
tuates the relay. The terminal strips 
across the bottom and along the 
right side provide access to several 
points in the circuit. This arrange- 
ment allows flexibility in applica- 
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Belden 
WIRES CABLES 'CORDS 

THE WIRE YOU NEED 

-for EVERY ELECTRONIC application 

-Correctly Rated-Quality Controlled 

-for positive performance 

-for the most complete line for all electronic applications 

-for most advanced construction designs, insulations, 

and shieldings correctly service -rated 

-for dependable uniformity under strictest quality control 

-for complete information in an easy -to -read catalog 

-for fast service 

You Can Depend on Belden ... Ask Your Belden Jobber 

One Wire Source for 
Everything Electrical & Electronic 

Belden 
WIREMAKER FOR INDUSTRY 

SINCE 1902 
CHICAGO 

WIRE 

Magnet Wire Lead Wire Power Supply Cords, 

Cord Sets and Portable Cord Aircraft Wires 

Electrical Household Cords Electronic Wires 

08A0219 Welding Cable Automotive Wire and Cable 
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tions. The range adjustment controls 
the charge voltage, while the center 
dial controls the discharge resist- 
ance. This unit is directly calibrated 
in seconds. 

Notice that the relay has both 
upper and lower sets of fixed con- 
tacts. The armature always closes 
one set while leaving the other set 
open. Since the top and bottom con- 
tacts on the left side are connected 
together, the relay functions as a 
single -pole, double -throw switch. 

The circuit for the' unit shown in 
Fig. 2 is schematically illustrated in 

Fig. 3. Power transformer PT has 
a tapped primary with connections 
brought out to terminals 6, 7, and 8 

on the instrument's front panel. For 
110 -volt operation, either 6 and 7, 
or 7 and 8, are connected to the line. 
For 220 -volt operation, the power 
line is connected across 6 and 8 with 
the neutral conductor to 7. The 
transformer secondary has three in- 
termediate taps. (Points on the sec- 
ondary marked Xl, X2, X3, X4 and 
X5 in Fig. 3 are connector terminals 
on the transformer and are not on 
the front panel.) The complete sec - 

Instruments Designed 

to save you time! 

-electrolytic Sute.3titute 
Model D-600 $ 8 9 5 

The D-600 ELECTROLYTIC SUBSTITUTE is de- 
signed tO shunt test all electrolytic capaci- 
tors. A new, unique circuit allows the test to 
be accomplished without the charging surge, 
which often heals the defective electrolytic 

Sync Crncwter 
Model D-700 

$095 
Utilizing a sensitive, relaxation oscillator princi- 
ple, the D-400 HI LEAK ANALYZER Probe is designed 
to quick -check capacitors for any condition of 
leakage or for an open circuit. 

Testing is accomplished by application of 100 
volts D.C. to insure accurate and sensitive meas- 
urements. A built-in indicator makes the D-400 
completely portable-just plug-in to any A.C. line 
and use. 

Tests leakage up to 500 megohms; tests capaci- 
tors for open circuit condition; tests leakage up 

to 500 megohms between cathode and filament of 
tubes. 

0 o SS 
ELECTRONIC RESEARCH 

Also Manufacturers of the 

D-100 Sweep .4nalcjzer 
D-200 (Video ̀ l)ja, tar 
D-500 .~lave elJcillator 

820 BALTIMORE 
KANSAS CITY 5, MISSOURI 

temporarily-thus destroying the test. 
Two ranges (10-40 MFD-450 V) (50 MFD up - 

450 V) provides test substitutes for all elec- 
trolytic capacitors; no surge switching; fea- 
tures neon indicator and special thumb switch. 

The D-700 SYNC MASTER is designed ex- 
pressly for all video, sync, sweep, and audio 
signal tracing. The SYNC MASTER may be 
matched to ANY oscilloscope-using only 
TV signals-by means of two built-in cali- 
brating controls-low and high frequency 
compensation. 

Signal tracing accomplished without fre- 
quency discrimination and with minimum 
loading; ideal for setting synchroguide wave- 
forms; adds frequency compensation and 
step attenuation (X10, X100) to scopes not 
having this facility. 

2i £eu{z c4nalyzer 
Model D-400 

$1295 

Al-VAW-CED Techniques of TV Troubleshooting 
Order Now With A Money Back Guarantee 

Please ship me at once, the following DOSS instruments: 

D-600 Electrolytic Substitute $8.95 
D-700 Sync Master $10.95 D-400 Hi Leak Analyzer $12.95 

Name Co 

Address City 8 State 

My Distributor is 

City State 
Note: Your Purchase will be credited to the above distributor (we 
cannot ship your instruments unless you specify your distributor). 

DOSS ELECTRONIC RESEARCH 820 Baltimore, Kansas City 5, Missouri 1 

PILOT 

1-4 
SW ITC H 

Fig. 3. Schematic of electronic timer 
that can be used for general purposes. 

ondary between X1 and X5 provides 
AC power for tube section A and 
the relay coil; thus, A can only con- 
duct on the half -cycle when X1 is 

positive. 
The charge circuit for Cl obtains 

power between X2 and the slider 
arm of PDI. Starting at X2, follow 
the lead to the cathode of tube sec- 
tion B; then trace from the plate of 
B to the left side of Cl and R2. Also 
note that the right side of Cl con- 
nects to the slider arm on PD1. 
Tube section B can conduct only 
when X2 is negative with respect to 
X3. 

Terminal X1 is more negative 
than X2 (the cathode of B) at this 
time. If the pilot switch is closed, 
sufficient negative voltage will be 
applied to the grid of B to keep this 
section from conducting and re- 
charging Cl. Capacitor Cl will then 
discharge through the resistance of 
R2 and R 1, and the voltage applied 
to the grid of tube section A through 
R3 will become less negative. 

The circuit between X5 and the 
slider of PD1 places an AC voltage 
in phase with the plate voltage on 
the grid of tube section A. This ar- 
rangement is similar in purpose to 
the ringing -coil circuit in the hori- 
zontal oscillator of a TV set in that 
it causes the grid voltage to rise 
more steeply as the tube comes out 
of cutoff. Thus, it provides more ac- 
curate control of the point at which 
conduction begins in tube section A. 

Capacitor C2 filters the pulsating 
DC plate voltage produced by con- 
duction of A. If this filtering were 
not provided, the current through 
relay CR would vary according to 
the pulses of plate voltage. The re- 
sult would be an alternate opening 
and closing of the contacts-or "re- 
lay chatter." 
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INSTALL 

FOPT SEM! 

Greenohni 
WIRE -WOUND 

POWER RESISTORS 

You can count on Clarostat "Greenohm" 
power resistors -they won't let you down. 
"Greenohm" power resistors are used in the 
most expensive, critical electronic equipment 
where dependability is the prime requisite. 
You can have this same dependability, by 

insisting on "Greenohm" power resistors. 

' Reg. U.S. Pat. Off. 

LOOK-Overload a "Greenohm" THEN ... plunge the over -heated 
power resistor Get it so hot you "Greenohm" power resistor in 
can light a cigarette from it... cold water. No blisters, no cracks, 

in fact, it will work good as new. 

Ask your Clarostat Distributor for Greenohm Resistors 

CONTROLS AND RESISTORS 
CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 
In Canada: CANADIAN MARCONI CO., LTD., TORONTO 17, ONT. 
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5'` m9111' J t;J j 'Elf IS ON 

Tior they very firsw rime' in they radio and c'`V replacemen 
market,., `Pyramid offers theme Service technician._, for his 
regular jobs, a new high reliability capacitor with a critical 
tolerance factor of t to, featuring non -hygroscopic enylar 
dielectric. this construction also provides extreme high 
resistance to moisture plus high insulation resistance. 

T5he`Pyramid "Gold Standard" eniylar capacitor absolutely 
guarantees the reliability that makes other types of by-pass 
and coupling capacitors obsolete. 

Now at-. a price competitive with paper capacitors, `Pyr 
mid's new "Gold Standard" e tylar capacitor is available in.: 
(t) standard capacity values (2) standard voltage ratings (3) 
standard capacity tolerance of to, fo 
onspecial order ar.. prem ium- prices. 
TJor complete information. seep your 
"Pyramid distributor or write to: "Gold 
Standard" cA ssayers Office,`Pyramid 
Electric co., North Bergen, JN(.1. 

Du Pont registered trademark PYRAMID 

The entire sequence of control 
action is: Cl charges before the 
timed interval begins, and the volt- 
age on Cl holds tube A in cutoff. 
The timed interval begins at the 
moment the pilot switch closes. 
Tube B is held in cutoff by the 
voltage from X1 through the pilot 
switch, and this allows Cl to dis- 
charge through the resistance of R2 
and R1. As the voltage across Cl 
approaches the cutoff point of tube 
A, the AC voltage obtained across 
point X5 and the slider of PD 1 

(right side of Cl) makes the grid 
voltage level rise out of cutoff at a 
steep angle. Tube A then conducts 
and energizes relay CR. Two sepa- 
rate external circuits can be time - 
controlled in the same operation- 
one by breaking the upper contacts 
on the relay-and the other by mak- 
ing the lower contacts. 

Timer Applications 
The timer shown in Fig. 2 is used 

in control circuits which require a 
time delay before an action occurs. 
Such an application is the anti -jam 
control on a conveyor carrying 
boxed products. When one box is 
stopped on the conveyor, causing 
others to pile up behind it, the timer 
is tripped and turns the conveyor 
motor off. The drawing in Fig. 4 
shows the boxes moving over a pilot 
switch on the conveyor. If a box is 
stopped over the pilot switch too 
long as a result of a jam-up on the 
belt beyond, Cl (Fig. 3) will then 
have sufficient time to discharge. 
Tube section A will then energize 
relay CR, thus breaking the circuit 
for the conveyor motor. (Power for 
the motor passes through the con- 
tacts of CR which are normally 
closed.) 

Thyratron Timer 

A thyratron (gas -filled triode or 
tetrode) has a very sharp cutoff 
point; as soon as grid voltage rises to 
the proper level, the tube will sud- 
denly conduct heavily. Thyratron 
current does not depend on grid 
voltage but rather upon the supply 
voltage and the load or limit resist- 
ance. The grid can regain control of 
plate current only if the plate -to - 
cathode circuit is interrupted. One 
common method of maintaining grid 
control is to use an AC supply volt- 
age. In this manner, the grid can 
regain control at least 60 times in 
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one second, and this provides suffi- 
cient accuracy for many timing ap- 
plications. 

The thyratron timer circuit shown 
in Fig. 5 uses only one tube for 
charging the timing capacitor and 
for energizing the relay. The charge 
path for Cl, starting at the slider of 
P1, goes down to point B, through 
the transformer, up to point A and 
through R4 to the thyratron cathode. 
The voltage divider consisting of R1 
and P1 drives the grid of the tube 
positive with respect to its cathode. 
Whenever point B is positive with 
respect to A, electrons are emitted 
by the cathode and move toward the 
grid. (Note: At this time, they do 
not attain sufficient momentum to 
cause the gas in the tube to ionize; 
therefore, the tube does not "fire.") 
The charge voltage is controlled by 
the setting of P1. To set the mini- 
mum useful charge voltage, R1 
should have slightly more resistance 
than P1 (up to 20% ). The dis- 
charge time is fixed by the value of 
Cl and R2. On many of the com- 
mercial models using this circuit, R2 
is made variable and placed on the 
front panel as a range control. 

Closing the user switch (held 
closed throughout the timing se- 
quence) applies power through the 
normally -closed contacts of 1TD to 
energize the contact relay 10CR. 
One set of contacts on this relay then 
completes the cathode circuit to 
point B, and another set of contacts 
starts current flowing in the timed 
circuit. Since the cathode of V1 is 
now connected to point B, it will be 
positive with respect to the grid 
whenever point B goes positive in 
reference to point A. In addition, 
when point B goes negative, the 
charge on Cl will become greater 
than the AC voltage present between 
the bottom and the slider of P1, be- 
cause the value of R1 is larger than 
P1 . Therefore, the tube cannot con- 
duct and Cl cannot recharge. After 
a time the voltage across Cl will 
decrease; the AC voltage reaching 
the grid will rise above cutoff, and 
the tube will fire. 

Thyratron conduction energizes 
1TD, which controls two sets of con- 
tacts. One set is in the cathode cir- 
cuit of the thyratron, and the other 
set (shown normally closed) is in 
series with the contact relay 10CR. 
The latter is de -energized when the 

A must 
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technicians 
SOLDERING IRONS 

with built-in MAGNASTAT 
temperature control 

... automatically maintains correct soldering temperature 

Here's another "first" from Weller, long 
time leader in the soldering field. New 
soldering irons with built-in MAGNASTAT 
temperature control for more reliable sol- 
dered connections. Never any overheating. 
Proper soldering temperature automati- 
cally remains constant. Plus these other 
exclusive features: 

Saves current when idling 
Reaches full heat quickly 
Approximately 1/2 the weight 
uncontrolled irons 
Delicate balance-cool handle 

s 
All structural parts are stainless 
steel 

of Cord plugs into handle 
Guaranteed against defects in 
material and workmanship 

Order NOW from your Electronic Parts Distributor 
or write direct for catalog bulletin 

MODEL TC -40-40 watts. 

Controlled lower temperature for 
printed circuits, etc. 

$goo 
list price 

MODEL TC -60-60 watts. 

Controlled temperature for light 
to medium electrical soldering. 

$900 
list price 

MODEL TC -120-120 watts. 
Controlled temperature for me- 
dium to heavy electrical soldering. 

05o 
list price 

I- 

Sensing device is in the tip 
... fully protected by a 
sheath of stainless steel. 
Tips are tapered for heat 
efficiency and screw 
on simply and securely. 

J 

WELLER ELECTRIC CORP. 601 Stonastonro;áing Rd. 
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the specs are the proo .. . 

the BEST BUYS are E/CO'® 
for COLOR & Monochrome TV servicing 

COLOR 
and Monochrome 

dc to 5 mc lab & tv 
5" OSCILLOSCOPE 
= 460 
Factory- 

$ 
50 Factory - 

wired 129 

to 
Features DC Amplifiers! 

Flat from DC -4.5 mc, usable to 10 mc. 
VERT. AMPL.: sens. 25 rms my/in; input Z3 
megs; direct -coupled & push-pull thruout; 
K -follower coupling bet. stages; 4 -step 
freq-compensated attenuator up to 1000:1. 
SWEEP: perfectly linear 10 cps -100 kc (ext. 
cap. for range to 1 cps); pre-set TV V & H 
positions (30 & 7875 cps); auto. sync. ampi. 
& lim. PLUS: direct or cap. coupling; bal. 
or unbal. inputs; edge -lit engraved lucite 
graph screen; dimmer; filter; bezel fits std 
photo equipt. High intensity trace CRT. 
0.06 usec rise time. Push-pull hor. ampi., 
flat to 400 kc, sens. 0.6 rms my/in. Built- 
in volt. calib. Z-axis mod. Sawtooth & 60 
cps outputs. Astig. control. Retrace blank- 
ing. Phasing control. 

ài 4.0 Q, 

rr Tr ,45li 

Kit 57995 

TV -FM SWEEP 

GENERATOR 

& MARKER =368 
Factory- $1 
wired I I 

56995 

Entirely electronic sweep circuit (no 
mechanical devices) with accurately -biased 
increducfor for excellent linearity. 
Extremely flat RF output: new AGC circuit 
automatically adjusts osc. for max output 
on each band with min. ampi. variations. 
Exceptional tuning accuracy: edge -lit hair- 
lines, 6:1 vernier. Swept Osc. Range 3-216 
mc in 5 fund. bands. Variable Marker Range 
2-75 mc in 3 fund. bands; 60-225 mc on 
harmonic band. 4.5 mc Xtal Marker Osc., 
xtal supplied. Ext. Marker provision. Sweep 
Width 0-3 mc lowest max. deviation to 0-30 
mc highest max. dev. 2 -way blanking. Nar- 
row range phasing. Attenuators: Marker 
Size, RF Fine, RF Coarse (4 -step decade). 
Cables: output, 'scope horiz., 'scope 
vertical. 

DYNAMIC CONDUCTANCE 

-1010.01 

yl g 
a iTTO 

Tube & 
Transistor 
Tester 
:666 
Factory -5109 95 
wired 

Kit 56995 

COMPLETE with steel cover and handle. 
SPEED, ease, unexcelled accuracy & thor- 
oughness. Tests all receiving tubes (& 
Color & Monochrome pic tubes with adap- 
ter). Composite indication of Gm., Gp & 
peak emission. Simultaneous sel of any 1 

of 4 combinations of 3 plate voltages, 3 
screen voltages, 3 ranges of continuously 
variable grid voltage (with 5% accurate 
pot). New series -string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua 
meter. 5 ranges meter sensitivity (1% 
shunts & 5% pot). 10 SIX -position lever 
switches: free -point connection of each 
tube pin. 10 pushbuttons: rapid insert of 
any tube element in leakage test circuit 
& speedy sel. of Individual sections of 
multi -section tubes in merit tests. Direct - 
reading of inter -element leakage in ohms. 
New gear -driven rollchart. Checks n -p -n & 
p -n -p transistors: separate meter readings 
of collector leakage current & Beta using 
internal dc power supply. 

See the 50 EICO models 

IN S1OCK at your neigh- 

borhood distributor. 
Write for 

FREE Catalog 
33.00 Northern Boulevard, L. I. C. 1, N. Y. 

Prices 5% .higher in West. 

E/CIO 

BOXED 

OBJECTS 

/ \ 

CONVEYOR 
o 

N 
PILOT 

SWITCH 

Fig. 4. A timer prevents product damage by stopping a con- 
veyor belt when boxes jam up and hold pilot switch closed. 

1 TD contacts open; as a result, the 
thyratron cathode circuit and the 
timed circuit are also opened. With 
10CR de -energized, the thyratron 
could stop conducting; however, one 
set of 1 TD contacts parallel the 
10CR contacts, and thus the tube 
will conduct as long as the user 
switch remains closed. 

Thyratron Timer Applications 

The timer in Fig. 5 can start and 
stop any function where the required 
"on" time is from 1/20 to 3 seconds. 
For example, one production line 
makes military parts which require 
a final spray of protective plastic. 
Since the plastic is expensive, per- 
mitting the sprayer to run continu- 
ously would increase the manufac- 
turer's cost considerably. To control 
the sprayer, therefore, a timer and a 
sensing switch were added. Now, as 
parts move down the conveyor to 
the spray, each part trips a switch 
that starts the sprayer. The timer 
turns the sprayer off after the part 
passes; it will not start again until 

another part comes along and actu- 
ates the sensing switch. 

Another practical example of thy- 
ratron -timer application is where 
television cabinets are formed from 
plastic by a large press. In this 
process, several plastic blocks must 
be heated evenly before they are 
placed in the press. The blocks are 
run through an RF heater (to be 
described in subsequent articles) 
which sends high -frequency energy 
through the material. Timing this 
heating process is critical, since in- 
sufficient heat will result in poor 
bonding between blocks-too much 
will make them so soft that they will 
not hold their shape when removed 
from the press. A timer of the type 
shown in Fig. 5 is therefore used to 
control the heater "on" time. 

Timers are also essential to indus- 
try in many other ways. One exam- 
ple is spot-welding control where a 
series of timers are required to con- 
trol the complete weld cycle. This 
application will be described in the 
next article. 

110V 

220V ) O10CR 
b 

1TD 

(D. O O O O 
User's 
Switc h 

B 

R 

-=10CR 

10CR Timed 
Circuit 

Fig. 5. This timed circuit is controlled by 10CR, which is 

energized with the user switch and de -energized by relay 1TD. 
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INSTALL THE PICTURE TUBE MILLIONS 
KNOW BY NAME! 

You make more money by handling products the public 
knows ... and wants. "Black-Daylite" is a brand name 
familiar to TV set owners everywhere. Black-Daylite 
stands for quality, for real -life picture performance. 

These tubes are better -built and better -tested, to give 
your customers the finest in television reception. Because 
their long history of quality is tops, Black.Daylite Alum- 
inized Picture Tubes are preferred in every home. When 
you install them, you supply a pre -sold product-with 
a name backed by years of G -E marketing effort and 
millions of dollars of consumer advertising. 

Three modern, fully -equipped General Electric plants, 
located for fast deliveries, build Black-Daylite picture 
tubes to the industry's highest standards. Your nearby 
G -E tube distributor stocks these well-known, fast -selling 
tubes in an across-the-board range of types. Phone him 
today! Distributor Sales, Electronic Components Division, 
General Electric Company, Owensboro, Kentucky. 

Progress /s Our Most /mpor/ant Product 

GENERAL ELECTRIC 
I-13201 

Micro -inspecting G -E picture tube guns for precision workmanship. 

lark ILJ/111r/ 
ALUMINIZED PICTURE TUBE 

100% testing: one reason why G -E Black-Daylite picture tubes are superior. 
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Scope Sees Double 

The piece of equipment shown 
connected to an oscilloscope in Fig. 
1 is a new product of B & M Elec- 
tronic Mfg. Co., Fort Wayne, Ind. 
Referred to as the Model ES -40 
Electronic Switch, the instrument 
permits the simultaneous display of 
different signal waveforms on the 
screen of any conventional scope. 
With two patterns visible, one above 
the other, the service technician is 
able to compare signal frequencies, 
phases, amplitudes, and shapes. 

Specifications and features are: 
1. Power Requirements -105/125 volts, 

60 cps; power consumption 35 watts; 
power on indicator on front panel. 

2. Signal Input-frequency response 20 
cps to 100 kc ±2 db; channel -1 gain 
30 db, channel -2 gain 10 db, both 
variable; input selector switch pro- 
vided for each channel; 600 -volt max- 
imum input. 

3. Switching System-multivibrator with 
operating rates of 400, 4,000, and 
20,000 cps; rate selector provided on 
front panel. 

4. Amplitude Calibration-fixed 18 -volt 
p -p output signal at 60 cps available 
for either channel. 

5. Signal Output-low-impedance cath- 
ode follower stage eliminates need for 
scope matching; positioner control on 
front panel varies waveform separa- 
tion. 

6. Accessory-Model HO -40, 15,750 -cps 
oscillator, plugs into instrument and 
operates on either input channel; 
15,750 -cps output jack also provided 
on front panel. 
Many servicemen may not have 

had the opportunity to employ an 
electronic switch, and I have there- 
fore concentrated on the construc- 
tion and basic operation of the 
ES -40 in the following discussion. 

After analyzing the instrument's 
schematic, I made up the functional 
stage diagram shown in Fig. 2. Note 
that the unit is divided into two 
signal -amplifying sections, each pro- 
vided with a 3 -position input switch. 
Each switch selects either an exter- 
nal signal, a built-in calibration volt- 
age, or a 15,750 -cps pulse from an 
optional plug-in adapter. 

Signals applied to the channel -1 

input terminals pass through two 
stages of amplification, which pro- 
vide a gain up to 30 db. On the 

other hand, signals applied to chan- 
nel 2 undergo only one stage of am- 
plification and thus can be stepped 
up a maximum of 10 db. 1 h 
switching multivibrator automatic- 
ally triggers the operation of the 
channel amplifiers, and their two 
signals are applied alternately to the 
cathode -follower output stage. Thus, 
in one instant, the scope traces the 
waveform represented by the chan- 
nel -1 signal, and in the next instant, 
the signal from channel 2. The pre- 
determined switching rate of the 
multivibrator is controlled by a 3 - 

position switch located on the front 
panel. 

Two separate patterns can be 
made to appear on the scope screen 
by adjusting the instrument's posi- 
tioner control. This is electrically 
located in the cathode circuit of the 
channel -2 amplifier; its rotation var- 
ies cathode bias and causes a differ- 
ence in tube conduction between the 
two channels. Without any external 
input signal, the signal from the 
switching multivibrator will appear 
as a square -wave pattern on the 
scope. The horizontal trace portion 
at the top and bottom of this wave- 
form represents the two signal base 
lines. 

Checking out the servicing appli- 
cations of the Model ES -40 as out- 
lined by the manufacturer, I com- 
pared input and output signals of 

several audio amplifiers, TV sync 
circuits, video output stages, and 
horizontal phase detectors. I was 
also able to test the operation of a 

vertical blocking oscillator stage by 
comparing its signal with sync pulses 
from the vertical integrator network. 

The patterns pictured in Fig. 3 

are actual photographs of scope 

O# 
1 INPUT 

O 
W 

á 
ó > 

U 

POWER 

SUPPLY 

ó2INPUT 

CHANNEL I 
PREAMP 

CHANNEL 1 

AMPLIFIER 

SWITCHING 
MULTIVIBRATOR 

CHANNEL 2 

AMPLIFIER 

1 

15, 7501, 15, 750 

ADAPTOR i PULSE 

HO -40 {-- OUTPUT 
L J 

CATHODE 

FOLLOWER 

OUTPUT 

TO 

SCOPE 

Fig. 2. Block diagram of Model ES -40 Switch indicates use 

of a multivibrator to rapidly alternate the output signal. Fig. 1. Using B & M Electronic Switch in conjunction 

with a scope, two signals can be viewed simultaneously. 
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NEW TRÎ 1ETT MODEL 630 -PL 

most easy to read 
Clear, unbreakable, shadowless front for instant wide vision. 
5 to 5)0,000 cps on A.C. 
Continuous resistance reading from 0.1 ohms to 100 
megot.ms. 
Polarity reversing switch. 
Only tone (king-sized) switch selects both circuit and range 
-minimizes wrong settings, burnouts. 

Only Triplett affords you such a wide choice of VOMs. What- 
ever your application-broad or limited-there is a Triplett 
VOM particularly suited for it. 

the miUhty nine + two 
G1 

- n , 

630 -PL 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO 
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IN ALL THE WORLD . . . 

NO BETTER CAPACITOR 
than the Newest Miniaturized 

Another ELMENCO "first" is announced with the intro- 
duction of the new dipped tubular capacitor. The "DP" 
series is designed for use in a variety of circuits ranging 
from TV by-pass to critical industrial applications requir- 
ing stringent electrical and environmental characteristics. 
New high levels of ruggedness, stability, and reliability 
have been achieved. The new ELMENCO DP Tubulars 
are miniaturized for transistor circuitry yet compare favor- 
ably in price with commercial general purpose units. 

FEATURES: 

HIGH TEMPERATURE OPERATION 
SUPERIOR MOISTURE RESISTANCE 
LONG LIFE AND HIGH RELIABILITY 
HIGH INSULATIO`_1 RESISTANCE 
ALL VALUES IO% TOLERANCE 
TRANSISTOR AND PRINTED 
CIRCUIT APPLICATION 

See Your Local 

ARCO 
Distributor 

Look For The 

ELMENCO 
"EM" 

Brand Name 
On All 

DP CAPACITORS 

ARCO ELECTRONICS INC. NEW YORK 13, NEW YORK 

E'T 
SYNC 

HANNEL #2 

HANNEL #1 

Fig. 3. Signal waveforms seen on scope 
screen when using the B & M Switch. 

waveforms obtained in our lab. Fig. 
3A shows a comparison between the 
output from a sync amplifier and the 
vertical signal present on the grid of 
the blocking oscillator. If desired, 
both waveforms can be superim- 
posed by changing the setting of the 
positioner control. 

The patterns in Fig. 3B represent 
two signals normally found in a typ- 
ical horizontal phase -detector stage, 
the sawtooth signal being the feed- 
back from the output or flyback 
circuit and the other representing in- 
coming horizontal sync. Incidentally, 
when working with the horizontal 
frequency, I noticed that it was ex- 
pedient to synchronize scope sweep 
with an external signal. This I ac- 
complished by clipping the sync in- 
put lead to the body of a capacitor 
in the horizontal oscillator section. 

Since one input voltage may be 
greater than the other, I found it 
more desirable in each case to apply 
the weakest signal to channel 1 

because it offers the most ampli- 
fication. Signals from this channel 
are fed to the scope in their orig- 
inal phase; however, those passing 
through only one stage of amplifica- 
tion in channel 2 will be inverted 
180°. 

In my examination of the B & M 
Switch, I also found that when the 
unit is used with its HO -40 adapter, 
any signal applied to one channel 
can be compared with a 15,750 -cps 
internal signal on the other channel. 
The 15,750 out terminals on the 
Model ES -40 furnish a 15,750 -cps 
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pulse of approximately 56 volts 
peak -to -peak. This generated signal 
may be fed to the sync input stage 
of a TV receiver and used to check 
sync circuit operation as well as 
vertical and horizontal locking. 

Due to the high impedance char- 
acteristic of its input, and the fact 
that one channel offers considerable 
gain, I discovered that I could also 
employ the Switch as a scope pre - 
amp. This application is limited only 
by the frequency response of the 
instrument's amplifiers. 

Show Your Colors 

Complete color TV servicing re- 
quires a good -quality color-bar/dot 
generator. Such an instrument is 
necessary for convergence adjust- 
ments, chrominance -channel align- 
ment, and general troubleshooting. 

Hycon Electronics, Inc. of Pasa- 
dena, California has recently devel- 
oped a complete, self-contained unit 
for use in home or shop. Pictured in 
Fig. 4, this portable instrument is 

identified as the Model 616 Color 
Bar/Dot Generator. It will furnish 
precise test signals for both color 
and monochrome TV receiving or 
transmitting equipment. 

Specifications and features are: 
1. Power Requirements -115 volts, 60 

cps; power consumption 195 watts; 
line fuse provided. 

2. RF Output-crystal-controlled with 
modulated carrier for channel 3 or 4 

(optional); 10,000 microvolts fixed, 
with or without sound carrier; special 
300 -ohm cable provided. 

3. Modulation or Video Output-com- 
posite signal of either phase, variable 
from 0 to 3 volts p -p across 75 ohms; 
3 color bands providing NTSC signals 
for Y, G -Y z90°, R -Y, B -Y, I, and 
Q patterns; phase accuracy ±50, lu- 
minance and chrominance amplitude 
±10%, quadrature accuracy ±1°. 

4. Signal Input-separate jack provided 

Fig. 4. Hycon Model 616 generator 
is portable and offers 7 test signals. 

Big power 
in a small model 

C,en ab 
Wirewound 
Radiohms ® 

Get off to a fast start with Central Model 
WW and WN Wirewound controls. They sport 
5 watts power in a 2 -watt size chassis-in short 
or long shaft styles. Now one small size takes 
care of 2, 3, 4 and 5 watt replacements in tv, 
hi-fi, home and auto radio sets. You really cut 
inventory and save time with these versatile 
Radiohm ® controls. 

And don't forget-you can race off to still more 
profits when you use Centralab Wirewounds in 
their many industrial applications. 

Ask your Centralab distributor for your free 
copy of Centralab's Catalog 30, giving full details 
about these and other top quality Centralab 
components. 

Cent 
B-5823 

abi 
A DIVISION OF GLOBE -UNION, INC. 
9421 E. KEEFE AVE. MILWAUKEE 1, WIS. 

In Canada 804 Mt. Pleasant Rd. Toronto, Ontario 

SWITCHES PACKAGED ELECTRONIC CIRCUITS CERAMIC CAPACITORS 

CONTROLS ENGINEERED CERAMICS SEMI -CONDUCTOR PRODUCTS 
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a major 
breakthrough 

in 

TV -FM 
reception ! 

New ¿t4o/é%'a 
TV -FM HOME SYSTEM 
IMPROVES TV -FM RECEPTION ... IN EVERY ROOM! 

Permits simultaneous operation of TV and FM sets in every 
room ... provides better reception from existing antenna 
than if each set has its own antenna! Any number of addi- 
tional receivers can easily be plugged in! 

Increases enjoyment of all TV Channels, FM Stations ! 

Improves Color TV, Stereo and AM Radio Reception ! 

Quick, easy Screwdriver Installation in New or Existing Homes! 
Use With Any Antenna-Indoor or Outdoor ! 

As Necessary to Modern Living As Electrical Outlets I 

HOME SYSTEM KIT 
Model HSK-300 $6775 List 

Contains everything (except antenna) 
for installing 5 -outlet system ... in- 

cluding Twin -lead. 

JERROLD's wire -grip- 
ping plugs and outlets 
require no wire strip- 
ping... no soldering ! 

Write for Free 16 -Page Booklet on 

JERROLD TV -FM Home System 

JENNOD 

BFslllA4TT 

Pifer' - PLAµITSS 

401 

J 

ELECTRONICS CORP. 
Dept. PD 99, The Jerrold Building, Philadelphia 32, Pa. 

Jerrold Electronics (Canada) Ltd. 
Export Representatives, CBS International, New York 22, N.Y. 

Fig. 5. Front panel of the Hycon unit 
features ABC chart in bright colors. 

on front panel for external sync, sync 
separation automatic. 

5. White or Black Output - vertical 
and/or horizontal bars, both variable 
in number; dot pattern, variable in 
number of vertical and horizontal 
rows. 

6. Size and Weight -81/2" X 11" X 
143/4", 27 lbs. approx. 
In my lab examination of the 

Model 616, I found that it generates 
a complete selection of color signals 
in addition to patterns for checking 
linearity and convergence, quadra- 
ture signals for color balancing tests, 
and a composite video signal. 

A close-up of - the instrument's 
front panel is presented in Fig. 5. 
The first thing that caught my eye 
was the large ABC chart in full color 
near the top of the panel. The ABC 
designation corresponds to positions 
marked on the output selector switch 
located in the center of the panel 
directly below the chart. 

In switch position A, the NTSC- 
type color bar signal is available at 
the RF or video output terminals. 
Bar sequence is (row A in the 
chart) white, yellow, cyan, green, 
magenta, red, blue, and black. 

Checking out the instrument on 
the other color signals, I found that 
the three color -difference bars plus 

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING 
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Fig. 6. Composite video signal gener- 
ated by Model 616 as seen on scope 
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a black bar are produced on position 
B. This pattern should match row B 
in the chart-provided, of course, 
the set is in good working order. In 
switch position C, I obtained two 
black bars and both I and Q signals 
(phase angles of 57° and 147°, re- 
spectively). The vivid colors shown 
on the panel chart are clearly de- 
fined and are large enough for mak- 
ing direct comparisons with patterns 
displayed by the set, convenient 
when checking saturation and hue. 

Most of the adjustments and ter- 
minals on the front panel are self- 
explanatory. The V -BAR control, 
positioned just above the power -sync 
switch, varies the number of vertical 
bars (15 to 20) or the number of 
dots in a horizontal row. The 
H -BAR control changes the number 
of horizontal bars, or dots in a ver- 
tical row, from 10 to 15. The only 
other operator's adjustment (not 
shown in Fig. 5) is the subcarrier 
on -off switch located on the rear. 
This switch permits color modula- 
tion to be removed from the video 
and RF output signals, thus chang- 
ing them from composite color to 
composite monochrome. 

A waveform photo of the com- 
posite color signal generated by this 
Hycon instrument is shown in Fig. 6. 

Using a fairly wide -band scope, I 
fed the video signal directly to the 
vertical input terminals and adjusted 
the scope sweep frequency to 7,875 
cps. Internal scope synchronization 
and a video input signal of negative 
polarity were used. 

I noticed that the Model 616 em- 
ploys elaborate circuitry with a com- 
plement of 31 tubes; however, its 
compact design makes it practical 
for home service calls. Printed wir- 
ing is featured in its chassis con- 
struction, and a built-in cooling fan 
maintains operating temperature at 
a desirable level. 

Metering Without Loading 

Extremely high input impedance 
is the predominant feature of the 
Model 311 Vacuum -Tube Volt - 
Ohmmeter pictured in Fig. 7. Devel- 
oped by Simpson Electric Co. of 
Chicago, the instrument also offers a 

selection of voltage and resistance 
scales well suited to the needs of the 
serviceman. The meter comes com- 
plete with AC - DC - ohms probe, 
ground lead, and operator's manual. 

Rep/ace 
with the 

TV 
m a n u fa cat : e rs' 
choice... 

Easy pigtail 
installation 

Hermetically 
sealed 

No pressure 
contacts used 

No heat sinks 
required 

71u/ìif4TIC PT5 

SILICON 

RECTIFIER 

General Instrument Distributor Division 

RADIO RECEPTOR COMPANY, INC. 
Subsidiary of General Instrument Corporation 

240 Wythe Avenue, Brooklyn 11, N. Y. EVergreen 8-6000 
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rNEW! IMPROVED! 
SENCORE 

TRC4 

TRANSISTOR 
CHECKER 

America's 
newest, 

most popular test 

instruments 

NOW CHECKS: 
* Transistors 

a for opens, shorts, ' leakage and cur 
rent gain. In- 
cludes new 
gain test on 
power. transistors. I* Crystal Diodes 
checks forward to reverse ' current ratio on all 

Idiodes. 
* Selenium Rectifiers ' checks forward and re 

a/e...ae 'verse 
tT' ApprÓed by .ÿ 

Controls are accurately 
t.3 rnon:fing i" 

set for each transistor r °rS.. 

by referring to replaceable set-up chart on rear, 
ITest leads or socket provides for fast hook-up. t 

See your parts distributor. 

INfSTSERVICERUMENTS RP. ' 
171 OFFICIAL RD., ADDISON, ILL. 1 

Cut out this ad now for further information 

currents. 

FINEST TESTER -MERCHANDISER 

EVER DEVELOPED 

vis-U-AII 
self service 

TUBE 
TESTER 

Model VII 

Counter model 
also available 

Features only six tube sockets for 
implc operation, yet tests over 600 

pes of radio -TV tubes. Occupies 
minimum floor space, only 15" x 15". 
Most obsolescence -proof, has.master- 
switch dial control to accommodate 
new tubes. Attractively designed, 
ruggedly built. Big tube storage 
capacity. And it's only $199.95! 

See your distributor or write for full details. 

VIS -U -ALL products company 

Fig. 7. Simpson's new VTVM has an easy 

Specifications and features are: 
1. Power Requirements -105/125 volts 

AC, 50/60 cps; power consumption 5 

watts; one 1.5 -volt battery supplied 
for resistance measurements. 

2. DC Voltmeter-ranges 0 to 1.5, 5, 
15, 50, 150, 500, and 1,500 volts; 
input resistance 22 megohms; accu- 
racy ±3% of full-scale deflection 
when powered by 117.5 volts, 60 -cps. 

3. AC Voltmeter-RMS ranges 0 to 1.5, 
5, 15, 50, 150, 500, and 1,500 volts; 
peak -to -peak ranges 0 to 4, 14, 40, 
140, 400, 1400, and 4,000 volts; input 
impedance 2.2 megohms at 60 cps; 
accuracy ±5% of full-scale deflection 
when operated at 117.5 volts, 60 cps; 
frequency response 30 cps to 100 kc 
within 5%. 

4. Ohmmeter-ranges R Xl, 10, 100, 
1K, 10K, 100K, and 1 meg; center - 
scale value 10; zero and ohms -adjust 
controls provided on front panel; ac- 
curacy ±3° of scale arc. 

5. Meter Accessories - high -frequency 
probe extends response to 100 me flat 
within 5%, input capacity 10 mmf, 
RMS range 0 to 150 volts for sine 
waves, peak -to -peak range 0 to 400 
volts for all inputs; high -voltage probe 

AC 
SAL5 DC CAL 

OHMS 
12AÚ7 CALL 

ADJUST 
CIRCUIT 
SELECTOR 

ZERO 

SET 

FRONT 

PANEL 

RANGE 

SELECTOR 

ZERO 

ADJUST 

BATTERY 

POSTS 

SELENIUM 

RECTIFIER 
CONTACT 

POTENTIAL 

ADJ 

-to-read scale and high input resistance. 

extends DC ranges to 100 times 
switch markings, increases input re- 
sistance to 2,200 megohms, maximum 
safe measurement 30,000 volts. 

When examining various pieces of 
equipment in our lab, I'm always 
curious to see what they look like 
inside. In the case of the Model 311, 
I slipped out two Phillips -head 
screws from the back of its case and 
lifted out the entire chassis, includ- 
ing meter panel (see Fig. 8) . Note 
the modern printed -board construc- 
tion and the orderly placement of 
components. 

The 200-microamp meter move- 
ment is attached to the front wiring 
deck. Two tube sockets are also 
mounted on this board; the tops of 
the associated tubes extend through 
cutouts in the rear deck. Meter ad- 
justments for which a detailed cali- 
bration procedure is outlined in the 
manual are pointed out in Fig. 8. 

In addition to the voltage and re - 

303 Fuller N.E., Grand Rapids 3, Mich. 
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Fig. 8. Model 311 removed from its case 
reveals double -decked printed be rds. 

Fig. 9. Simpson's latest VTVM features 
new type probe with "timesaver tip." 
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sistance scales mentioned in the 
specifications, the meter face is also 
marked for zero -center indication. 
This feature comes in handy when 
metering bias -voltages or perform- 
ing FM and TV sound alignments. 
A special jack labeled RF PROBE, 
located at the bottom center of 
the front panel, accommodates the 
phone -plug end of the accessory 
high -frequency probe. 

Putting the instrument to a prac- 
tical test, I measured several known 
AC voltages to check meter accu- 
racy. Using a sine wave voltage, I 

found that both peak -to -peak and 
RMS readings were right on the but- 
ton. I also found that peak -to -peak 
voltages having irregular, complex 
shapes could be measured on a 

direct -reading scale. The RMS indi- 
cation for signals of this type is, of 
course, only relative. 

Knowing the importance of high 
input impedance in a test instru- 
ment, I took several voltage meas- 
urements in video IF and horizontal 
oscillator grid circuits. In several 
instances, accuracy was somewhat 
better than that obtained with meters 
offering lower impedances. Resist- 
ance measurements I made, which 
included some low -ohms readings in 
transistor circuits, substantiated the 
accuracy figures stated in the manu- 
facturer's specifications. 

Supplied with the Model 311 is a 

special probe which permits chang- 
ing the meter input to either DC or 
AC -ohms with a simple push-pull 
action. Pictured in Fig. 9, the probe 
features an S -curved tip that can be 
either pressed against a contact or 
hung from a terminal or wire. The 
latter makes it unnecessary to hold 
the probe while taking readings. 

P1111Ilmlulllulllllmullllllulllmullllllullullllllllllmuumulllululllulmlllllllllmlulllllluuli 

Planning To Move? 

If so, notify us by the 15th of 

the month to assure uninterrupted 
delivery of PF REPORTER. 

Be sure to include both your old 
and new address. (Or better yet, 

enclose a current mailing label 
with your new address.) Send to: 

PF REPORTER 

Circulation Dept. 

2201 E. 46th Street 

Indianapolis 6, Ind. 

sales 
without selling 

16 million worn out antennas are due for replacement. 

Here's how you can get this extra business on your regular 

service calls... 

elited4, 
%%e% +i,í//ir/i,cr 

F 

,1 FAt 
g cis : 

N 

Complete Installation Kits for 

o A 
a . 

Every Popular Antenna 
Conicals - Arrows - Yagis - 

Inlines 

LOOK UP! 
Look up at your customer's antenna 
Jefore every service call. See if there are 

missing or sagging elements, corrosion or 

other signs of a worn out TV antenna. 

2 TALK UP! 
Tell your customer what you've seen... 
also how an antenna loses up to 50% of 

its efficiency after three years. Explain 
how much clearer their TV picture will be 

with a new antenna. 

3 PUT UP! 
Sock CLEAR BEAM Do It Yourself Kits on 

your truck. Make the installation while 
you're there...or sell kits outright to Do 

It Yourselfers. Either way you'll pick up 

e>trz profits. 

CLEAR ANTENNA CORP., 

BEAM CANOGA PARK, CALIF. 
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New Electro 12/6 v. 
DC Power Supplies 

outperform all others 
in their price class 

lowest ripple 
cost less per output 
more power for 
today's varied jobs 
patented conduction cooling 
longer life 

Service: transistor auto and port- 
able radios, "hybrid," auto and 
marine radios. 

Also: charge batteries, operate 
relays for electroplating and labor- 
atory work. 

MODEL PS -2 
2 ranges: 0.20 volts for transistor cir- 
cuits; 0-16 volts for 12/6 volt auto and 
"hybrid" radios. 
0.15% ripple up to 75 milliamperes. 
0.5% ripple up to 5 amperes. 
Separate manometer detects variations 
in transistor current. 
Separate fuse in secondary circuit offers 
transistor protection. 

MODEL 
P5-2 

$4995 
net 

MODEL 
D -612T 

$4995 
net 

MODEL D -612T 
2 ranges: 0.8 and 0-16 volts continu- 
ously variable. 
Less than 0.5% ripple up to 5 amperes. 
2% ripple at 10 amperes. 
10 amps. at 12 v. continuous duty. 
20 amperes intermittent. 
Operates solenoid tuning controls in auto 
radios. 
See Complete Line At Your Distributor! 

Nl Check 
and mail for 
FREE folders 

/éctro 

ELECTRO PRODUCTS LABORATORIES 
4501-R R wood, Chicago 40, Ill. 
Canada: Atlas Radio Ltd., Toronto 

PS -2 

D_612T 

Nome 

Firm 

Address 

City Zone_ State 

Trends. All the talk you may hear 
about brisk sales of transistor radios 
and expensive hi-fi sets is not just 
ballyhoo! These up-to-date units are 
beginning to crowd some other types 
of' equipment out of the picture. 

For example, at the end of last 
year, it was estimated that no less 
than 49% of all new portable radios 
being produced were transistorized 
models. "Cordless" table radios 
using transistors had also appeared 
on the scene. 

And, thanks to the hi-fi boom, 
sales of all kinds of phonograph 
equipment during 1957 were up 
19% over 1956. This figure is not 
too impressive in itself, but a further 
study of the statistics reveals the 
striking fact that inexpensive table - 
model phonographs actually dropped 
off in sales while big consoles went 
far up in popularity. For example, 
look at the figures for hi-fi phono- 
graphs selling at a list price of over 
$300. Only 51,000 were sold in 
1956, but the figure for 1957 was 
405,000. 

These statistics should serve as a. 

warning not to get caught untrained 
when someone offers you a chance 
to service one of these modern radios 
or phonographs. 

End of a Phase. Obsolescence is 
catching up with the pint-sized port- 
able TV sets that were making such 
big news only a couple of years ago. 
Since the 110° picture tube opened 
the way to more compact large - 
screen portable sets, no more of the 
units with screen diagonals under 
14" have been introduced. What's 
more, about ten 17" sets are cur- 
rently being produced for each 14" 
receiver that leaves the factory. 

The trend to bigger screens is a 
good deal for everybody. The viewer 
has a picture that is easier on the 
eyes, and the seller has a chance of 
making a reasonable profit on the 
higher -priced large -screen receivers. 
Luckiest of all is the serviceman who 

will be having fewer worries about 
hard -to -work -on "miniature" TV's, 
and the accompanying high labor 
charges which seem so far out of 
proportion to the low original cost of 
the set. 

& e 

Getting the Message. Does a 
secretary (or other non -technical 
employee) receive service requests 
over the phone in your shop? If so, 
be sure that she has mastered the 
technique of obtaining all the in- 
formation you need for proper 
handling of the service call. If the 
customer is merely allowed to volun- 
teer information, he is likely to omit 
some important points and you will 
have to disturb him with a return 
call. 

Specific questions should be used 
in a logical sequence to find out the 
nature of the trouble. "Do you have 
a picture?" is a good starting point. 
If the answer is no, the order taker 
should then ask if any light at all 
appears on the screen. In cases 
where some sort of presentation is 
visible, she should encourage the 
customer to describe it. Give her a 
"short course" in recognition of 
common trouble symptoms and their 
names (snow, pulling, etc.) so that 
she can give the shop force some 
sort of preliminary diagnosis and 
also advise the customer on "what 
to do until the technician comes." 

Other miscellaneous information 
should be picked up at opportune 
times during the conversation. The 
order taker should attempt to find 
out if the call is to be made as part 
of a service contract or warranty 
agreement; approximately how old 
the receiver is; whether the trouble is 
continuous or intermittent; and any 
other facts that the technician should 
know before starting out on the 
house call. 

Scheduling the call will be less 
of a problem if your "girl Friday" 
has an up-to-date copy of the truck - 
routing schedule within easy reach. 
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After a quick glance at this sheet, 
she can suggest, "Our man will be 
in your neighborhood about - 
o'clock; will you be home then?" If 
the response is negative, or if the 
customer is in too much of a rush 
to be satisfied with the regular sched- 
ule, he should then be invited to 
suggest a more suitable time. 

$$c 
Test Your Tact-VII. How do you go 

about presenting your bill to the 
customer after a shop job? This 
chore doesn't call for any particular 
standardized technique, but anything 
you say should contribute to the 
customer's impression that you have 
earned your fee. 

At least, you should be on guard 
against putting your foot in your 
mouth, as did one serviceman who 
was called by some out-of-town 
friends of ours. On returning their 
set from the shop, he didn't say 
much about what work he had done; 
but he cheerfully rambled on to tell 
them that business was fine and that 
he was building a new shop. Then 
he handed over a bill for about $30! 

"Aha," thought our friends, "we 
see where he's getting the capital to 
put up a fancy new building." When 
we paid them a visit several days 
later, we had quite a time reassuring 
them that his charges were fair. Fi- 
nally, we examined his bill and ex- 
plained each item. It turned out that 
the set had not been worked on for 
about a year, and his replacement of 
a half dozen tubes and several other 
parts seemed to be well within 
reason. 

The picture on the set was notice- 
ably clearer than the last time we 
had seen it. When the technician re- 
turned the TV, he could profitably 
have pointed out that he had been 
able to make picture improvements 
beyond simply restoring the set to 
working order. In this way, he could 
have done a better job of justifying 
a bill that might easily strike the set 
owner as being exorbitant. 

We Give Stamps. Valas TV, 
Denver, used a popular brand of 
trading stamps as a powerful lever 
to pry some slow -moving used TV 
sets out of their resting place on the 
sales floor. A bonus of 5,000 stamps 
was offered with each console sold 
at prices ranging from about $60 to 
$100. 

gctue, -tube Ju 
tc"ti 43-'e 

NEW, LOW-COST 
S-18 

ONLY $149.95! 
dealer net 

NOW ... at this amazing low cost for a 

quality self-service tube tester you can have 

that business that's been getting away from 
you. Over 5,000,000 tubes a year are sold 
thru self-service machines. Why not get 
your share. 

An S-18 in your store allows "do-it-yourself" 
customers to test their own tubes. Saves 
bench time and effort. When you place a 

Test-0-Matic in the corner drug store or your 
friendly supermarket, more business comes 
your way. Now's the time to ask your jobber 
about the new S-18 Test-O-Matic. 

18 socuts test over 800 tube types. Test 
each s,de of multi -purpose tubes. Tests 6 

and 12 volt vibrators. Three controls .. . 

Full emission test. Colorful unit takes only 
15" x 19" of floor space. 6 feet high. Holds 
over 400 tubes in handy sliding drawers. 

$79.95 
dealer net price 

NEW PORTABLE P-18 
TUBE TESTER FOR 

SERVICE CALLS 

Handsome, lightweight (12 lbs.) portable tester 
contains same testing panel as S-18. Avail- 
able in black -grained finish attache case. 
Operates 110V AC. 

Shell 

+ . .. . t , 

TURES SRO HERE 

Only $6.95 
dealer net price 

TEST -O; MATIC 

ml YOUR owe 

i t.... U0,0 idrlt ! 

DO 11-i0ex3fl/ ..4 

SAVE MONEY! 

+ Ó r r , r 
w 

HANDY MODEL C-2 
TEST-O-MATIC 

ALL PURPOSE TESTER 
Only 6" x 33/4" and battery operated. Test all 
tubes for filament continuity. High Voltage 
tester indicator. Check picture tubes, appli- 
ances, any tube or circuit. Contains own 
flashlite. 

For complete information on New Shell Products, 
see your parts distributor or write to 

SHELL ELECTRONIC MANUFACTURING CORP. 
Dept. P-11 1688 Utica Avenue, Brooklyn, New York 

Export, RIISE International Corp., 2C4 East 38th Street, New York, N. Y. 
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Model 470 

Features a High Sensitivity Transistor 
Bias Test (0 to 0.5 Volt D. C. range) 

Versatile, Light Weight Portable 
Large, 7" Hickok -built Meter 
Readability -0.2 Ohms to 1000 Megohms 
A.C.-Ohms-D.C., Single Unit Probe 

This modern Electronic VOM is a 
high quality engineer's portable that 
incorporates the latest design advan- 
tages to provide a most useful and 
versatile tester with an unusual com- 
pleteness of function. 

D.C. VOLTMETER-Ranges: 0-1500 volts in 7 
ranges-both plus and minus. Input Resistance: 
13.3 megohm with probe furnished. 

A.C. VOLTMETER-A.C. voltages are based on 
peak -to -peak detection and are calibrated in both 
RMS and Peak -to -Peak. 

A.C. RMS: 0-1500 volts in 7 ranges. 

PEAK -TO -PEAK: 0-4000 volts in 7 ranges. 

FREQUENCY RESPONSE: 30 cps to 2.5 mega- 
cycles. 

INPUT CAPACITY: 10 megohms shunted by ap- 
proximately 150 mmf. 

Attractive molded case 7" W., $ 84 50 
61/4" H., 4" D. 6 lbs. Probe and 

NET leads are furnished. 

Now is the time to... 
TRADE UP TO A HICKOK 

Ask for a demonstration of the new 470 
from your Authorized Hickok Distributor. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Ave. Cleveland 8, Ohio 

THE TROUBLESHOOTER 

ANSWERS YOUR SERVICE PROBLEMS 

Vertical Foldover 
An Emerson Chassis 120133B has ver- 

tical foldover at the bottom of the raster, 
together with extreme nonlinearity and 
increased height. There is also some loss 
in brightness. I have replaced the linearity 
control, the output transformer, and a 
number of capacitors in the vertical sec- 
tion. All voltages seem to be within tol- 
erance. 

R. W. GREGWARE 

Troy, N. Y. 

Did you try replacing the output tube? 
How about C2B? In case it opens, R82 
will be added to the plate load circuit of 
the vertical output tube. Its presence will 
tend to distort the waveform applied to 
the yoke, and nonlinearity in the raster 
is one possible result. 

Since you say the brightness is not up 
to par, the boost voltage might be too 
low. This would mean insufficient plate 
voltage for the vertical output tube, 
which could account for the distortion. 

Recheck the output -tube grid voltage 
to be sure that it is close to normal. A 

shift in grid bias would cause the tube to 
operate on a nonlinear portion of its 
characteristic curve, with resulting severe 
distortion of the drive waveform. 

If it is, and you have not already re- 
placed C76, then do so. Even a slight 
leakage through this capacitor would pro- 
vide a DC path to B+ (through the ver- 
tical multivibrator plate circuit) and tend 
to bleed off some of the bias voltage on 
the output tube. Also 'check for defects 
in the network that supplies this bias 
voltage. 

You're in for a few surprises when you 
trace out the bias circuit. Basically, the 
portion included in the vertical circuit is 
merely a voltage divider (with an adjust- 
able tap) across the minus 115 -volt 
branch of the power supply. The same 
network also supplies fixed bias to the 
grid of the video output tube, and there 
is a third connection that includes a focus 
potentiometer. 

Although 1 doubt that this focus circuit 
has much to do with your trouble, it is a 
very interesting setup and is worth a little 
study. The arm of the focus control goes 
to the grid of the audio output tube! Be- 
fore you decide that this is a typograph- 

FEEDBACK TO 

VERT MULI 

FROM 

VERT -H 
MULI 

VERT OUTPUT 

12BH7 

lmeg 

TO GRID OF 

VIDEO OUTPUT 

VERT LIN 
100K 

m 

22K 8.2K 

100K 

-115V 

1500c 

15 r .0011 
m(d 

BOOST B+ 

AF AMP 
1/2 6S8GT 

22K 

FOCUS 

100K 

01 

AUDIO 
OUTPUT 
25L6GT 
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ical error, take a good look at the audio 
section. You soon discover that the audio 
amplifier and output tubes derive their 
plate voltage from a 175 -volt source, and 
that the only return path from this point 
to the B+ supply is through the focus 
coil. Here is an interesting variation of 
the familiar scheme in which the audio 
output tube serves as a dropping resistor 
between the high and low B+ lines. As 
for the effect of the focus control, it 

varies the bias on the audio output tube 
and thus regulates the DC current 
through the focus coil. Any resulting 
change in volume can be corrected by 
resetting the volume control. Clever, yes? 

Line -To -Antenna Short 

What causes the radio antenna control 
on a Setchell-Carlson Model 71 TV -radio 
combination to burn out? Both the con- 
trol and a series choke are burned, and 
the chassis is "hot" with AC. 

O. GREMSGARD 

Northwood, N. Dak. 

I would size up your situation in this 
manner: 

An outside antenna which features an 
earth ground is employed, and some com- 
ponent breakdown in the receiver has 
created a short between one side of the 
AC power line and chassis. If the line 
plug is inserted so that the receiver's 
shorted side is connected to the "hot" side 
of the incoming line, the low -resistance 
radio antenna circuit is then connected 
directly across the power line. No won- 
der the control burns out! 

w 
EARTH 

GROUND 

TV ANT 
TERMINALS 

56mmf 

TO TV 

1T.NER 

56mmf R4 

RADIO 
ANT 

100 

TO 

AM RF 

The trouble is probably a short or leak- 
age in a filter capacitor connected from 
one side of the line to chassis in the pri- 
mary circuit of the power transformer. 
Another possibility is insulation break- 
down in the power -supply circuit; this 
could easily have happened if the antenna 
was ever subjected to a "near miss" by 
lightning or the transformer overheated. 

Negative Picture 

When the contrast control of an Emer- 
son Model 1114J is advanced about 3/4 of 
the way, the picture turns negative or 
silver. Below this setting, it is normal. All 
necessary voltage and scope measure- 
ments were taken in the RF, IF, AGC and 
video sections, but nothing abnormal was 
located. New tubes (including two dif- 
ferent picture tubes) have been tried, and 
capacitors and resistors check OK. 

MICHAEL NAHORNIAK 

Fairport Harbor, Ohio 

This symptom is almost always caused 
by overloading of a stage, and the video 

NOWT 
sharper, clearer pictures on 
1, 2 or 3 tv sets with 1 antenna 

NEW IRB B-23 
TWO -SET BOOSTER 

From B -T comes the most important 
step forward in better TV reception 
for 1958 -a broadband TV amplifier 
that boosts signal strength on all VHF 
channels 2-13 and operates 1 or 2 or 
3 TV sets with one antenna. No tuning 
is required. 
combines two functions in one 
A single B-23 - 

BOOSTS signal strength on 1 or 2 
or 3 TV sets - up to 6 db gain operat- 
ing two TV sets from one antenna. 

COUPLES 2 or 3 TV sets-using the 
present antenna. Outperforms non - 
powered couplers in any reception 
area by more than 2 to 1. 

check these B-23 features: 
Ideal for color - add a color TV set and 

keep present black -and -white set, use the 
same antenna - the result, sharper, clearer 
pictures on both sets. 

Low noise figure - designed to work with 
new VHF sets. 

Reduces interference. 
Easily installed at antenna terminals of 

set. Can be mounted out of sight at the rear 
of the receiver. 

Automatically amplifies channels 2-13. 
Ideal small TV system (motels, multiple 

dwellings, TV showrooms). 

FOR OPERATING 3 TO 8 TV SETS, USE 

THE B -T LABS DA8-B - MORE THAN 
10 DB GAIN ON ALL VHF CHANNELS. 

The DA8-B Distribution Amplifier is 
a broadband, all -channel unit that re- 
quires no tuning, impedance matching 
devices, pre -amps or other special fit- 
tings. Ideal for all small TV systems 
including garden apartments, motels, 
TV showrooms serving more than 3 
sets. Approved for color. only $94.50. 

The B-23, the DA8-B, and a host of 
other B -T quality engineered products 
to improve television reception,are avail- 
able at electronic parts distributors. 

For further information, use coupon. 

® BLONDER -TONGUE LABS., INC. 
9 Ailing Street, Newark 2, New Jersey 

Please send me literature covering: 
8-T 8-23 8-T TV Accessories 

Name 

Address 

City Zone State 
PF -11 
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TIME- 

SAVING 

HANKS 

FOR EASY 

Fall Replacements 
AMPHENOL job -size Twin Lead Hanks are just right 

for the big Fall replacement market! Pre -assembled 

with lugs on one end and packaged in convenient 25, 

50, 75 and 100 ft. lengths, AMPHENOL Hanks are a 

natural for time -saving replacements. 

Boost your Fall profits with AMPHENOL job size 

Twin Lead Hanks! 

Remember: For finest quality, virgin polyethylene 

is used in all AMPHENOL Twin Leads. 

Available in Hanks of 

PREASSEMBLED 
with lugs 

on one end! 

ran nu. uaacnpnon Z5 ft. 50 ft. 75 ft. 100 ft. 

214-318 Indoor -60 mil, 7/28 pure copper cond. J J J J 

214-056 Standard -60 mil, 7/28 pure copper cond. J J J J 

214-559 ¡ Steelcore-72 mil, 7/28 copperweld cond. J J J 

214-298 Rotator -4 conductor -7/28 pure copper cond. J J J 

214-100 Century -100 mil, 7/28 pure copper cond. J J J 

Now Available in Colla 

214-271' Air-Core-U.S.Pat. 2543696 7/28 pure copper cond.' I 

FROM 

VIDEOS ---4 
DET .047 

FROM Q 
HORIZ - { 
OSC .001 loon 

VIDEO OUTPUT 

12BY7A 

-2V 

15K 

GRID OF 

HORIZ 
OUTPUT 

R1 A 

CONTRAST 

600n 

output stage is most likely to be at fault. 
The best procedure is to check voltages 
and waveforms in the circuits you men- 
tioned when the picture looks normal, 
and then go back and make the same 
checks again when the negative -picture 
symptom is present. You should see some 
definite changes that should help you 
localize the defect. 

The waveform at the cathode of the 
picture tube MUST be abnormal if the 
picture looks negative. If you find that 
the video -output grid waveform is also 
incorrect (inverted 1800), then you 
should go back to the video detector or 
an earlier stage to find your trouble. 
Otherwise, you can assume that the de- 
fect is in the video output stage. 

Notice that the video output grid re- 
ceives a small fixed bias voltage from the 
horizontal output grid circuit. Insufficient 
horizontal drive or trouble in the con- 
necting circuit would mean lower -than - 
normal bias on the video output tube, 
and this could account for your overload- 
ing. Although the grid voltage might have 
seemed to be within tolerance when you 
checked it, it could be too low for the 
conditions under which the set is oper- 
ating. Low plate and screen voltages 
would also tend to cause overloading. 

RC Coupling 
During a discussion on power -supply 

filtering, I contended that a capacitor will 
not filter or couple any signal frequency 
at which it is able to charge and dis- 
charge. However, others argue that the 
capacitor must charge and discharge at 
a given frequency in order to couple a 
signal of that frequency. Can you settle 
this difference of opinion? 

DELTON AGERTON 
Anton, Ala. 

You win! In order to couple a signal, 
a capacitor has to "pass" all frequencies 
contained therein; in other words, it 
should offer little or no impedance to 
any or these frequencies. When the ca- 
pacitor has no impedance to a signal, 
it will not become charged by it and no 

Input o 
t Output 

OpHENO chicago 50 
' AMPHENOL ELECTRONICS CORPORATION 

illinois 
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voltage drop will appear across it. 
Referring to the sketch of a simple 

coupling circuit, suppose that the time 
constant of the RC combination is very 
long in comparison with one cycle of the 
input signal. The capacitor will then be 
charged only slightly by each cycle, and 
practically all the signal voltage will ap- 
pear across R. Almost 100% of this 
signal has been coupled through C. 

Let's take another case in which the 
RC time constant is much shorter - so 
short, in fact, that C receives a con- 
siderable charge during each cycle of the 
signal. The input signal voltage becomes 
divided across C and R in series, and 
only a fraction of it is available across 
R as an output. Thus, the second RC 
circuit has done a poorer job of coupling 
the signal than the first circuit. 

Replacement Tuner Hookup 
Can you tell me what the terminal 

connections and voltages are for a 

Standard Coil TC -009 tuner? The tubes 
are a 6BQ7A RF amplifier and a 6J6 
oscillator -mixer. 

WILLIS H. SOILEAU 

Will's TV-Radio Service 
Ville Platte, La. 

The plate of the second section of the 
cascode RF amplifier is returned to the 
high B+ source in the receiver-usually 
225 to 265 volts. Plate voltage for the 
oscillator -mixer may also be obtained 
from this point through a dropping re- 
sistor, but you may find a separate con- 
nection from the plates of the 616 to 
the low B+ source (125 to 150 volts) in 
the receiver. Heater voltage in this case 
is naturally 6.3 volts, and the AGC volt- 
age will depend on the type of AGC 
circuit used in the receiver as well as on 
the strength of the incoming signal. 

If pins 6 and 3 of the 6BQ7A are tied 
together through a coil, this indicates that 
pin 1 is the plate connection of the sec- 
ond RF stage. Trace from this pin to 
one of the external terminals (using an 
ohmmeter to check continuity through 
the tuning coils) and connect high B± 
to that terminal. If pins 1 and 8 are tied 
together through a coil, the high B+ 
should go to pin 6. 

Follow the connection from pin 1 of 
the 616 to the terminal board. If it does 
not go to the high B+ line, but comes 
out at a different terminal on the board, 
connect this latter terminal to low B+. 

One of the grids of the 6BQ7A (pin 2 

or 7) will be connected to the junction 
of two high -value resistors-over 100K 
ohms apiece-and the other grid will be 
connected through a much lower value 
of resistance to the external terminal 
where the AGC voltage is fed into the 
tuner. Find the heater connection by lo- 
cating the terminal tied to pin 3 or 4 of 
the 616 and pin 4 or 5 of the 6BQ7A. 

The 21 -mc signal output lead is brought 
out to the top of the tuner from the plate 
circuit of the mixer. Connect the output 
terminal to the IF input point on the re- 
ceiver, and also ground the tuner to the 
main chassis. Keep both leads as short as 
possible and dressed away from each 
other. 

YOU CAN PROFITABLY 

SELL...AAND GUARANTEE 

ELECTRIC 
TUBE 

Q ALI 
IMPORTS 

FAMOUS HITACHI RECEIVING TUBES 

It pays to replace now with EUC guaran- 
teed HITACHI tubes. You give your cus- 
tomers top quality and better value. You 
protect your service and your profit. 
You're safe, too-because HITACHI tubes 
are world -proved for reliable efficiency, 
fully meet American standards, and are 
being used. in American original equip- 
ment. Most popular types are available 
from your EUC Distributor. 

PROFIT WITH THESE OTHER EUC QUALITY IMPORTS 

Make your replacements more profitably and de- 
pendably with these EUC quality components: 
CAPACITORS in Tubular By -Pass, Tubular Elec- 
trolytic, Miniature Tubular, Miniature Electro- 
lytic, and Ceramic Disc types; High -efficiency 
MINIATURE TRANSISTOR TRANSFORMERS; Poly 
VariCOn VARIABLE CONDENSERS; Quality -con- 
trolled CARBON RESISTORS; Exceptionally stable 
TRANSISTORS; and other widely used units. All 
are fully guaranteed to meet American standards 
and are available in the most popular ranges. 

TRANSISTOR RADIO EARPHONES 
Exceptional quality and value have earned nation- 
wide acceptance for these small, 'compact, light- 
weight earphones. Magnetic type receiver provides 
remarkably fine reproduction. Plastic and metal 
case is designed for comfortable fit. Available in 
3.2 ohm, 15 ohm, 2000 ohm, and 4000 ohm models. 

See Your EUC Distributor or 
write for Catalog No. 558-R 

ELECTRONIC UTILITIES 
DIVISION OF THE SAMPSON CO. 

co. 
2244 S. WESTERN AVE. CHICAGO 8, ILLINOIS 
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there's 
nothing 
like the 
feel of the 
right gun... 

or 
the right 

TOOL. 

POWER TOOLS 
are "job -matched" for 
easier handling, trustier performance! 

Pick up a Wen tool. It fits 
in your hand like it grew there! Light- 
weight, streamlined Wen designs are 
extra easy -handling ... quality -engi- 
neered to do the job right. Ask any 
Wen tool user. Your best dollar -for - 
dollar buy, too! 

2 -SPEED POWER DRILL 
'/," capacity in steel, 
up to''/" in hardwood. 
Smooth easy speed 
change, high torque 
motor. $29ºs 

TOTER KIT 
Perfect supplement to 
drill. 35 pieces includ- 
ing drill holder, Tote 
Box with tray. A whole 
workshop, only $993 

SOLDERING GUN KIT 
Includes 4 tips for wide 
variety of uses, solder. 
"Quick -Hot" gun 
heats in only 2'/, sec- 
onds. A buy at $995 

See complete line of Wen power tools 
al your favorite dealer! 

WEN PRODUCTS, INC. 
5810 Northwest Highway Chicago 31, Illinois 
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Holder for Fragile Parts 

Paper -fiber egg cartons make 
handy containers for odd bits of 
hardware removed from a set, and 
they're also ideal for holding miscel- 
laneous breakable parts. When a 
customer brings in some tubes to be 
checked, for example, tested tubes 
can be kept separate from the others 
by placing them in the individual 
compartments. After all the tubes 
have been tested, it's a good idea to 
let the customer carry them home in 
the carton-there's much less dan- 
ger of tube breakage, and he will 
surely appreciate your thoughtful- 
ness. 

Plastic Bags are Handy 

Carry several small plastic bags 
of various sizes in the home service 
kit. They are particularly handy for 
holding hardware removed from a 
set when the chassis is taken to the 
shop. One of these bags may also be 
used as a cone protector for a 
speaker if it has to be taken to the 
shop along with the set. Another bag 
could serve as a protective cover for 
a rag moistened with furniture pol- 
ish. Once you start using them, 
you'll find the bags useful for many 
other purposes, too. 

for TECHS 

Eraser is Servicing Tool 

An ink -typewriter eraser of the 
"pencil" type added to your tool kit 
will provide the solution to several 
small service problems. In addition 
to being especially handy as an elec- 
trical contact burnisher, it makes a 
neat probe to use for poking 
amongst wires and components 
while making a visual inspection of 
a defective circuit. When you have 
to make a solder connection to a 
corroded terminal lug, use of the 
eraser to clean the lug assures a 
low -resistance connection. One of 
these erasers can be purchased at a 
five - and - dime store. 

Your Tools Deserve Care, Too! 

To prevent rust and corrosion, 
tools should be wiped off occasion- 
ally with a plastic sponge which has 
been moistened with machine oil. 
This is the easy, modern way to keep 
them in good shape, and it takes 
only a few minutes of your time. 
Between oilings, keep the sponge 
stored in an airtight container to 
prevent spontaneous combustion and 
evaporation of the oil. Give your 
hand tools the care they rightly de- 
serve, and they will last almost for- 
ever. 

www.americanradiohistory.com



Making Test Clips 
Semi -Universal 

If you have some test leads or 
jumper cords with alligator clips on 
the ends, you can increase their use- 
fulness by soldering a 1" length of 
12 -gauge solid copper wire to the 
back of the stationary jaw of each 
clip and filing the end of the wire 
into a sharp point as shown. This 
will enable you to use them as prods 
or plugs to fit into phone jacks, 
while still allowing you to make 
snap -on connections. 

Padding Prevents Marred 
Cabinets 

Need some sort of padding to pro- 
tect the finish on those TVs you 
transport between home and shop? 
Sponge -rubber padding (available at 
many furniture stores and mail- 
order houses) is ideal for this pur- 
pose. It's much better than an old 
blanket, quilt, or other cover be- 
cause of its resiliency. The cost of a 
large sheet of this material is nom- 
inal when compared to the loss of a 
customer. 

Binoculars Extend Serviceman's 
Vision 

Looking up from the base of a 
tall TV tower makes you wish for 
some easier way to tell if the trouble 
really is up there. A good pair of 
binoculars can give you a "bird's- 
eye view" of the antenna and lead- 
in without the necessity for climbing 
the tower. And even if you do spot 
trouble, it's always a big help to 
know just exactly where or what the 
trouble is before you get up there. 
Just don't let your extended vision 
and mind stray to other tall femi- 
nine subjects in the neighborhood- 
especially from the top of the tower! 

Hint for Tinning Your Iron 
Does the tip of your soldering 

iron over -heat and scale up badly 
when standing idle on the bench? 
You can minimize this condition if 
you use a coarse -cut file to clean 
the tip. The roughened surface read- 
ily accepts solder, permitting it to 
penetrate deeply into the surface. 
The deep -solder penetration gives a 
tinning that will stand up to high 
temperatures and long use. 

Compare these features before you buy! 
22 MEGOHM Input Impedance 
Peak -to -Peak Readings of 
Complex AC Voltages 

Accessory RF Probe with High 
Frequency Response and Accuracy 
New "TIMESAVER" Probe Tip iii/w4r.j+ 
Unbreakable Metal Case 

AC Balance Adjustment 

HANGS ON WIRE 
FOR CONTINUOUS 

READINGS 

PROVIDES 
QUICK, PRESSURE 

CONTACT 

This new Simpson VTVM has all the capabilities you need 
to run highly accurate tests on practically any job. Note 
its timesaving features, too-slimline probe; special 
two-way probe tip; and Adjust -A -Vue Handle. You might 
expect Model 311 to cost a good deal more than it does, 
but the price complete with probe, lead, ground cable, 
clips, and Operator's Manual is a sensible. 

DC VOLTS: 0.1.5, 5, 15, 50, 150, 
500, 1500 
(±3% accuracy) 

AC VOLTS: 0-1.5, 5, 15, 50, 150, 
500, 1500 
(±5% accuracy) 

AC PEAK -TO -PEAK: 0-4, 14, 40, 
140, 400, 1400, 4000 volts 
(+5% accuracy) 

OHMS: Xl; X10; X100; X1000; 
X10,000; X100,000; X1 meg- 
ohm (meter can be set for 
center zero for FM alignment) 

SEE YOUR ELECTRONIC PARTS 

SIMPSON ELECTRIC 
COMPANY 

World's Largest Manufacturer 
of Electronic Test Equipment 

s6495 

AC FREQUENCY RANGE: 30 to 
100,000 cycles per second 

INPUT IMPEDANCE: 22 Megohms 

SIZE: 71/2" x 5%" x 41/2" deep 

WEIGHT: 41/2 lbs. 

RF PROBE: 50 cycles to 100 
megacycles, ±5%; 0-150 volts 
maximum, RMS. Input capaci- 
tance, 10 mmf $10.95 

HIGH VOLTAGE PROBE: Gives 
measurements from 0-30,000 
volts, DC $10.95 

DISTRIBUTOR, OR WRITE 

.16K4 
Rail R. Sùnjfwrt 
OVER 50 YEARS 

iN INE INSTRUMENT BUSINESS 

5209 West Kinzie Street 
Chicago 44, Illinois 
Phone: EStebrook 9-1121 
In Canada: 
Bach -Simpson Ltd. 
London, Ontario 
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, 

... Superbly made and designed for Radio, T.V. 

and Electronic Technicians. See your Distributor 
... only one quality ... the finest - whether 
you choose individual items or the handy kits .. . 

Use the Tools the Professionals use! 

`. 
(t!) 

X C E L I T E, INCORPORATED 

ORCHARD PARK, NEW YORK 

Canada: Charles W. Pointon, Ltd.. Toronto 

SANE 

SELLING 

PRICE 

EXTRA 

VALUE 

NEEDLE 

THAT 

REMEMBERS 

NATIONALL 
ADVERTISED 

DUOTONE 
NEEDLES FIRST 

DUOTONE CO., INC. 
Keyport, New Jersey 

In Canada, Charles W. Pointon, Ltd., Toronto 

PREFERRED BY THE EXPERTS 

SOUND -ORBITER List $9.95 
2 -CHANNEL 
Constant I mpc- 
dance Speaker 
Control. 
Master switch 
Permits opera- 
tion of HI-FI 
net speakers in- 
dependently of all remote 
loads. 
One crossover network 
services tour sets of woof- 
ers and tweeters in any 
combination. Constant 1m- Model HFS-4 (4 ohms) pedance maintained with 
dummy resistive loads. Model HFS-8 (8 ohms) 
Completely wired. Screw 
terminals for all canner- Model HFS-1 6 (16 ohms) 
tionn, Nn soldering. 

VELVETONE Crossover Network 

For more information 
see your local parts 
distributor or write 

Extends high - 
frequency range 
of any amplifier 
and hi -fl system. 
Channels low fre- 
quencies to woof- 
er and high fre- 
quencies to 
tweeter. 
Use on 4. 8 or 
16 ohm systems. 

Model VT -2 
List $3.95 

Dept. H 

134 NASSAU ROAD, ROOSEVELT, N.Y. 

Shop Talk 
(Continued from page 18) 

Fig. 3. Two different tuners were devel- 
oped for transistorized set. 

tetrode transistor is its higher cost, 
an important consideration in com- 
mercial receivers. 

The other tuner (Fig. 3B) has 
two 2N623 diffused -base triode tran- 
sistors, one serving as mixer and the 
other as local oscillator. No RF am- 
plifier stage is employed because 
available triode transistors provide 
little or no gain on channels 12 and 
13. Without the RF amplifier, this 
second tuner provides only half the 
gain of the other; however, low - 
noise performance is more impor- 
tant than gain at this point in the 
system. 

Video IF Section 

The video IF system consists of 
five grounded -base amplifiers. All of 
the tuned circuits, with the exception 
of the one between the third and 
fourth stages, are peaked at 44.5 mc. 
The remaining circuit is double - 
tuned and overcoupled to provide a 
flat top for the response curve. This 
arrangement not only provides con- 
siderable gain (between 70 and 75 
db), but also is extremely simple to 
align and has an adequate bandpass 
characteristic. Adding the IF and 
tuner gain figures, we find that 100 
microvolts at the 300 -ohm antenna 
input will result in approximately 1 

volt peak -to -peak at the second de- 
tector. 

AGC is provided by diode M4 
and DC amplifier X10 (see Fig. 4). 
The diode conducts on the sync - 
pulse tips, developing a voltage pro - 

64 PF REPORTER November, 1958 

www.americanradiohistory.com



portional to the level of these tips 
across the 20-mfd capacitor. This 
voltage, properly filtered, is ampli- 
fied by X10 and supplied to the base 
of the first and second IF stages. 
Two other diodes are included in the 
input circuits of the controlled IF 
stages, but these do not enter into 
AGC action. Their purpose is to 
keep the input impedance of these 
stages constant as AGC voltage var- 
ies. As the transistors approach cut- 
off under strong -signal conditions, 
their input impedance tends to rise, 
a condition which would narrow the 
IF bandpass. Before this can hap- 
pen, however, D l and D2 begin to 
conduct, and the rise in input im- 
pedance is prevented. 

Of further interest in this section 
is the fact that each video IF stage 
is neutralized. Triode transistors, in 
common with triode tubes, are sus- 
ceptible to internal feedback at high 
frequencies, so a counterbalancing 
external feedback arrangement must 
be utilized to prevent the circuit 
from oscillating. 

Video Amplifiers 

Beyond the IF system, there is a 
video detector diode followed by 
two 2N623 video amplifiers. The 
first video stage is an emitter fol- 
lower, while the second uses a con- 
ventional grounded -emitter circuit. 
Sufficient gain is provided to drive 
the output stage to its full swing of 
40 volts when the video -detector 
signal has an amplitude of one volt. 
The over-all video bandwidth, 2.7 
mc, is sufficient for the 9" screen. A 
larger tube could be used, but among 
other things, it would require more 
driving voltage than the 2N623 
could provide. 

DC coupling is employed between 
the video detector and second video 

BASE OF 

IST IF BASE OF 

2ND IF 

111 111 

RFCHOKE RFCHOKE 

.001 

1K 

FROM OUTPUT OF 

IST VIDEO AMP 

18295 M4 

AGC DET 

AGC AMP 5600 

l0 2N368 

2.2K 

-12V 

.02 

20 

mfd 

4700 

STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 
1912, AS AMENDED BY THE ACTS OF MARCH, 1933, 
AND JULY 2, 1946 (Title 39, United States Code, Sec- 
tion 233) SHOWING THE OWNERSHIP, MANAGEMENT 
AND CIRCULATION OF PF REPORTER, published monthly 
at Indianapolis, Indiana for October 1, 1958. 

1. The names and addresses of the publisher, editor, 
managing editor, and business managers are: 

Publisher: Howard W. Sams, 2201 E. 46th St., Indi- 
anapolis, Ind.; Editor: Verne M. Ray, 2201 E. 46th St., 
Indianapolis, Indiana; Managing Editor: None; Business 
Manager: Mal Parks, Jr., 2201 E. 46th St., Indianapolis, 
Ind. 

2. The owner is: (If owned by a corporation, its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders 
owning or holding 1 percent or more of total amount 
of stock. If not owned by a corporation, the names 
and addresses of the individual owners must be given. 
If owned by a partnership or other unincorporated firm, 
its name and address, as well as that of each individ- 
ual member, must be given.) 

Howard W. Sams & Co., Inc., 2201 E. 46th St., Indi- 
anapolis, Ind.; Mary M. Benham, Benham Press, 215 N. 
Senate, Indianapolis, Ind.; Alan S. Brengle, 28423 Ken- 
dalwood Dr., Farmington, Mich.; Jean B. Eldred, 184 
Morningside Dr., Laconia, N. H.; Paul F. Grubbs, 925 
N. Audubon Rd., Indianapolis, Ind.; Edward D. James, 
122 E. Michigan, Indianapolis, Ind.; Harold Knox, Zions- 
ville, Ind.; J. A. Milling, 7905 Morningside Dr., Indi- 
anapolis, Ind.; Lucile Overbay, 5768 Washington Blvd., 
Indianapolis, Ind.; James R. Ronk, 6160 Primrose Ave., 
Indianapolis, Ind.; Howard W. Sams, 414 Kessler Blvd., 
W. Drive, Indianapolis, Ind.; Donald B. Shaw, 6093 N. 
Michigan Rd., Indianapolis, Ind.; Benjamin T. White, 
c/o Indpls. Bond & Share Corp., 120 E. Market, 
Indianapolis, Ind. 

3. The known bondholders mortgages, and other se- 

curity holders owning or holding 1 percent or more of 
total amount of bonds, mortgages, or other securities 
are: (If there are none, so state.) 

Armer F. Ahlstrand, 335 Wilty Ave., Rockford, Ill.; 
Associates Life Insurance Co. 802 Board of Trade 
Bldg., Indianapolis, Ind.; Ad Auriema, 89 Broad St., 
New York, N. Y.; Charles R. Barker, P. 0. Box 384, 
Fredonia, N. Y.; Mary M. Benham, Benham Press, 215 
N. Senate Ave., Indianapolis, Ind.; Bertha Binninger, 
3510 Watson Rd., Indianapolis, Ind.; Frieda Binninger, 
3510 Watson Rd., Indianapolis, Ind.; Frieda Binninger 
a/o Bertha Binninger, 3510 Watson Rd., Indianapolis, 
Ind.; Ralph T. Brengle; c/o Potter & Brumfield, Prince- 
ton, Ind.; Bruce & Lorraine Cumming, 6029 W. Belmont 
Ave., Chicago 34, III.; Glenn Dial, 812 Truman St., 
N.E., Albuquerque, N. Mex.; Herbert J. Farr, Jr., 3297 
Enderby Rd., Cleveland 20, 0.; Paul F. Grubbs, 925 N. 
Audubon, Indianapolis, Ind.; Gloria Gustafson, 5768 N. 
Pennsylvania, Indianapolis, Ind.; Edward G. Hereth, 
Continental Hotel Apt. 708, Indianapolis, Ind.; Edward 
C. Hereth-Trustee, Continental Hotel Apt. 708, Indi- 
anapolis, Ind.; Elmer C. Hodges, 1100 Union St., San 
Francisco, Calif.; Joconat and Co., Dept. No. 551, 3911 
Prairie Lane, Prairie Village 15 Kan.; M. S. Kiver, 900 

Fairview Rd., Highland Park, III.; Grace Knox, 505 W. 
Oak St., Zionsville, Ind.; Harold S. Knox, Zionsville, 
Ind.; Michelle Fern Koplow, 7035 N. Meridian, Indian- 
apolis, Ind.; Robert J. Lewis, 5800 Lawrence Dr., Bren- 
donwood, Indianapolis, Ind.; Fernanda D. Milling, 7905 
Morningside Dr., Indianapolis, Ind.; Jack B. Moore, 128 
W. North St., Worthington, 0.; Melvin R. Moser, 864 
McGill St., Orrville, 0.; Lucile Oberbay, 5768 Washing- 
ton Blvd., Indianapolis, Ind.; Edward E. Petri, Petri 
Jewelry Co., Guaranty Bldg., Indianapolis, Ind.; James 

R. Ronk & Phyllis M. Ronk, 6160 Primrose, Indian- 
apolis, Ind.; 0. T. Smith, 918 Long Point, West, Cul- 
ver, Ind.; Kenneth Swan, 4243 Broadway, Indianapolis, 
Ind.; Typographic Service Co., 215 N. Senate, Indian- 
apolis, Ind.; Charles W. Vandenbark, P. 0. Box 55266, 
Indianapolis, Ind.; Estate of: Lynne Ann Wavering, Con- 
tinental -Illinois Bank & Trust Co. (Trust Dept.), 231 S. 

LaSalle St., Chicago, Ill. 
4. Paragraphs 2 and 3 include, in cases where the 

stockholder or security holder appears upon the books 
of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for 
whom such trustee is acting; also the statements in 

the two paragraphs show the affiant's full knowledge 
and belief as to the circumstances and conditions 
under which stockholders and security holders who do 
not appear upon the books of the company as trustees, 
hold stock and securities in a capacity other than 
that of a bona fide owner. 

(Signed) MAL PARKS, Jr., Bus. Mgr. 
Sworn to and subscribed before me 

this 25th day of September, 1958 
(Seal) Mary Helen Whipp, Notary Public 

(Advertisement) 

latest tube test data 

N m 2"á Ómg 25 

F 

wñ .. Mm.o -m 

ÿ 
F 
E-2, 

i T 

. . 
3; 'wi ñn n .... 

P. 
ár 
U 

, awn w 
' 

n .e. 
4 X 
ó 
s; a 

' 

k0 
' ' 

m 

' 

co o e e: >4 

n 

2ati 
r. 7.: a 

. 

w 
E. 

.., , % , , 

áW aH yvi; 
ÑÑ 

'u,o a 
Ñ Ñ aaa ,-,-ó 

e 
r.i w o, a ,- u 

'+°. 7 0 <á a .' .. o e 
U 

a í5 w ,n D 

U a .w-, .. <.n. wíwa úa a Inn HEI, 
da w.. 

ww 
a 

.. a. 
,o m 

3 z 1;.14.' 
`° 

3 

1 

z 
E-.-12 w 9 HF.O. Y á ro. 

VHF 
Or 

UHF 

TV TUNERS REBUILT 
ALL MAKES & MODELS 

THOUSANDS OF TUNERS IN STOCK 

EXCHANGED OR OVERHAULED 

9 
95 Price includes WORN parts only. 

Replacement tubes and smashed 

NET or missing parts are charged 
extra. 

Combination UHF/VHF Units $19.90 
90 DAYS WARRANTY 

ALIGNED TO ORIGINAL STANDARDS USING THE FINEST EQUIPMENT. ALL WORK PERFORMED 

BY TUNER EXPERTS WITH YEARS OF EXPERIENCE IN THE TUNER FIELD. 

EXCHANGE TUNER SHIPPED SAME DAY 

SAME DAY SERVICE (OTHERWISE DEFECTIVE TUNER OVERHAULED AND 
RETURNED: WITHIN 48 HOURS IN MOST CASES.) 

hicao 
Forward Tuner with All Smashed Parts: Quote Make and Model 

F. 
will 
willl 

shipor C.O.D.nto 

C,acd& ,7o..[on.ilivn., ,7.u.n,vc. ,hucJcs 
1723 W. LUNT AVE., 

CHICAGO 26, ILL. U.S.A. TOM. RON 
1 52 

OÁIN 13, ONT. CANADA 
Suppliers of rebuilt TV Tuners to leading manufacturers, technicians & service dealers, coast to coast. 
Original and Only Complete TV Tuner Service covering the North American Continent. 

Fig. 4. AGC circuit of transistorized 
TV set includes diode and DC amplifier. 
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WHEN 
PERFORMANCE 

IS 
AFFECTED BY 

LOW VOLTAGE 

CONDITIONS 

SELL THIS 
ACME ELECTRIC 

VOLTAGE 
ADJUSTOR 

TV sets are designed to operate best 
when voltage holds closely to 115-117 
volts. Overloaded supply lines (the 
power industries greatest problem) 
may result in a voltage drop of 10 to 
15% at certain times of day. Usually 
the TV set will function in a fashion 
under such low voltage conditions but 
with a great strain on its components. 
For example; narrowing of picture, 
output stage tube life shortened, fre- 
quent burn -out of filaments, fuzzy fo- 
cus have been traced to lack of proper 
voltage. 
These conditions can be corrected with 
an Acme Electric T -8394M Voltage 
Adjustor. Simply plug-in to convenient 
outlet. Plug-in television set cord into 
female receptacle built into a?,ustor. 
Voltmeter indicates output voltage. 
If voltage is incorrect turn regulating 
control until proper voltage is reached 
for best performance. Voltage range 
95 to 125 volts. Tell your supply 
dealer you want the Acme Electric 
T -8394M. No other so compact, prac- 
tical, inexpensive. 

ACME ELECTRIC CORPORATION 
9411 WATER ST. CUBA, NEW YORK 

A 

TRAN s F 8 RHEAS 

2nd sound IF -AF amp 

2N248 
4.5 roc 

From 

1st 

Sound 
IF 

15K 

l'J 

VOLUME 

1K 

To 

sound det 

2 

To 

audio 
driver 

10 mfd 

Fig. 5. Second sound IF and first audio 
stages are combined in reflex circuit. 

amplifier. This has several advan- 
tages, the principal one being low 
transistor dissipation under no -signal 
conditions. Using fixed bias, tran- 
sistor dissipation would be much 
greater-signal or no signal. It is 
possible to operate a transistor with 
little or no bias (i.e., near cutoff) 
and still maintain a low level of dis- 
tortion because transistor character- 
istic curves are linear at points close 
to cutoff. In a comparable vacuum - 
tube circuit, the distortion developed 
would be too high for practical 
usage. 

AC coupling is employed between 
the final video amplifier and the pic- 
ture tube. It was found that, if DC 
coupling were used, the black level 
of the signal would not stay constant 
with varying signal levels, and the 
resulting change in picture bright- 
ness would be annoying under cer- 
tain conditions. 

Sound IF System 

The first video amplifier drives the 
AGC system, sound IF amplifier, 
and sync separators. As pointed out 
earlier, the sound system is fairly 
straightforward, although it does 
employ a reflex circuit. The ratio - 
detector output is fed back to the 
second sound IF stage (Fig. 5 ) , 

which is operated as a reflex ampli- 
fier and therefore presents a higher 
input impedance to the audio signal 
than a conventional common -emitter 
arrangement. Neither signal in the 
reflex stage interferes with the other 
because of the wide difference in 
their frequencies. 

For limiting, a diode connected 
between the base and collector cir- 
cuits of the first sound IF clips the 
negative half of the wave on strong 

WILL YOUR REPLACEMENT YOUR 

0ä0= DCAth340Q 
BURN OUT AGA/N? 

Not if you use- 
The NEW SENCORE 

'FUSE -SAFE" 
CIRCUIT TESTER 

Save costly call backs 
by testing the circuit 

before replacing 
fuse, fuse resistor or 

circuit breaker. 

Individual scale for 
each value fuse re- 
sistor - no inter- 
pretation, just read 
in red or green area. * Measures line current 
and up to 1100 watts of 
power at 113 volts using 
line cord and socket. * Two convenient current 
ranges - 0 to 2 amps and 
0 to 10 amps. Test leads 
clip in place of fuse or fuse 
resistor. . * 5 ohm, 10 watt resistor prevents TV circuit' 
damage and simulates operating conditions. 
As Recommended by Leading Manufacturers 

895 DEALER 
NET 

MODEL 
FS -3 

AC -DC or both as needed for Fuse Resistor Circuits 

I 
byg SERVICE 

INSTRUMENTS CORP. 

L 
71 OFFICIAL RD., ADDISON, ILL. 

Cut out this ad now for further information 

ENCORE 

* LOWEST PRICE quality tube 
tester on the market 

* GUARANTEED non-obsoles- 
ence, patented memory bank 
instantly adapts ATLAS to 
test any new tube 

* MOST BEAUTIFUL looking 
addition to any store 

SIMPLEST BY FAR TO OPERATE 
PROVEN - TROUBLE FREE 

SAFE - NO HIGH VOLTAGE ON PANEL 

See your local distributor for further information-write 

AFFILIATED television laboratories, inc. 
112-07 FRANCIS LEWIS BLVD., QUEENS VILLAGE 29, N. Y. 

H011is 5-8000 
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signals. The action of the resonant 
circuit that follows the diode im- 
poses the same limits on positive 
half cycles. 

Sync Separator Section 

Three stages are employed in the 
sync system. The first uses a self - 
biased n -p -n transistor. The video 
signal arriving at the base has posi- 
tive -going sync pulses. After the first 
few pulses, enough voltage is de- 
veloped by the 10-mfd input coup- 
ling capacitor and its associated 
100K -ohm resistor to bias the tran- 
sistor to cutoff. Conduction then oc- 
curs only on sync -pulse tips. A video 
signal of about .75 -volt p -p will 
drive this stage from cutoff to satu- 
ration. Since this small a signal is 
less than the usable minimum, good 
clipping action can be expected for 
all normal conditions. 

The second sync stage amplifies 
the sync pulses and then transfers 
the horizontal pulses via the emitter 
resistor to the AFC stage through 
a .02-mfd capacitor. The signal at 
the collector is coupled through an 
integrating network consisting of a 

1,000 -ohm resistor and a .1-mfd ca- 
pacitor to the stage labeled "Vert. 
Sync Amp." in Fig. 2. The major 
portion of the vertical -pulse shaping 
occurs in the integrator, although 
some additional integration is pro- 
vided by a 2,700 -ohm resistor and a 

.1-mfd capacitor in the emitter cir- 
cuit of the vertical sync amplifier. 

This stage amplifies only the ver- 
tical sync pulses before applying 
them to the vertical blocking oscilla - 

All right then ... 
don't pay the bill! 

TOBE MYLAR* MOLDED TUBULAR CAPACITORS 

Molded of DuPont Mylar, one of the finest insulation materials 
ever developed. 
Thermoset Case Construction secures leads and sections firmly to 
withstand extremes of handling, vibration, shock and soldering 
temperatures. 
High Insulation Resistance: Average megohm values per unit 
10,000 at 25°C. Small capacitance variation with thermal change. 
Temperature Operating Range: -55° to +130°C. 
Moisture Resistant: Exceeds JAN -C-91 requirements. 
Non -Inductive: Extended foil construction insures low resistance 
connections and low RF impedance. 

Today, order 
your Tobe Mylar 

Kit from your 
Tobe Distributor 

DESIGNED FOR SERVICE DEALERS 

NEW TOBE MYLAR* CAPACITOR KIT 

FREE KIT CONTAINS 

80 CAPACITORS 

ONLY 

X1584 
Compact, clear -plastic dispenser contains an assort. 
ment of 80 Tobe Mylar capacitors in the most popular 
sizes, ratings and quantities for quick, efficient servic- 
ing. Covers over 60 different ratings at 200, 400 and 
600 working volts and from .0001 to 1.00 mfd. Dealer 
pays only for the Tobe Mylar capacitors, kit is free. 

CAPACITORS 

DLPont trademark TOBE DEUTSCHMANN CORPORATION, NORWOOD, MASSACHUSETTS 
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: 

FAST! 
ACCURATE! 

Test Equipment 
Saves time ... makes 
more money for you! 

WRITE TODAY FOR COMPLETE 

SPECIFICATIONS AND FEATURES! 

Outstanding Reliability and Performance! 

Unique, Time -Saving Features! 

Low First Cost Makes You Money From 
the Start! 

107 TUBE TESTER- 
Outstanding per- 
formance and accu- 
racy - provides 3 
important tests: 
amplifier types test- 
ed for gain by Dy- 
namic Mutual Conductance method-power 
types tested for cathode current by Cathode 
Emission method-all types tested for shorts 
and grid error by Grid Circuit Test devel- 
oped and patented by Seco. Dynamic Mu- 
tual Conductance Test pre -wired to elimi- 
nate elaborate set-up. Cathode Emission 
Test done by free point pin -selector method -will not be obsoleted. Completely self- 
contained in portable carrying case. Fur- 
nished with handy flip chart for fast tube 
set-up data. 
MODEL 107 $139.50 NET 

GCT-8 GRID CIR- 
CUIT TUBE TESTER 
-Perfect compan- 
ion to any tester- 
checks critical 
"control grid" con- 
dition of vacuum 
tubes fast, accur- 

ately. Electron eye tube indicates faults at 
a glance. As many as eleven simultaneous 
checks-automatically. 
MODEL GCT-8-Kit $19.95 NET 
MODEL GCT-B-Wired & tested 29.95 NET 

208VTVM-"Fool- 
proof"-many new fea- 
tures! Easy - to - read 

. 411" 200 microamp 
\ meter mounted on slop- 

ing panel -7 DC, 7 ' AC, 7 ordinary Ohm 
- ranges, plus RETMA 

(EIA) Ohm scale to 
check standard color- 

coded resistance values and tolerance limits. 
Specially designed "shift -lever" type func- 
tion switch identifies and automatically con- 
nects proper probe. With stand, 40" leads, 
and common lead with clip. 
MODEL 208 $74.50 NET 
Leather, felt -lined carrying case $9.95 NET 

' 'h P5-2 BATTERY ÉLIMINA- 
s '' TOR-Compact unit n r _ takes place of battery 

t normally used to operate 
and service low -powered 

_ ' transistorized equipment. 
Supplies clean, filtered 
DC - can't be damaged 

by a short. Quickly spots faulty batteries by 
substitution. Output continuously variable 
from 0 to 15 V.-ideal for experimenters. 
Complete with jacks, leads, and clips. 
MODEL P5-2 $13.95 NET 

FB -4 FLYBACK CIRCUIT AND INDUCTANCE 
ANALYZER-Quick "yes" or "no" answer 
on condition of flyback transformer and 
yoke -100% accuracy! 
MODEL FB -4 $38.95 NET 

NEW! HC -6 CURRENT CHECKER 
Provides positive, on-the.spot method of check- 
ing TV horizontal output circuits-fast, accu- 
rate way to adjust horizontal drive and linearity. 
Easy to use-can be placed in circuit in seconds 
-compact size. Complete, ready to use. 
MODEL HC -6 $12.95 NET 

Get the complete story on Seco's exciting line 
of test equipment. See your distributor-or 
write for complete information today! 

: 

SECO MANUFACTURING CO. 
5015 Penn Avenue So. 

C Minneapolis, Minn. 

tor. This is done not so much for the 
additional amplification as it is for 
the isolation which it provides be- 
tween the vertical oscillator and the 
horizontal sync system. Any appre- 
ciable coupling between them would 
degrade picture interlace and pro- 
duce a hook at the top of the pic- 
ture. 

Vertical Deflection System 

The vertical deflection system is 
a two -stage affair utilizing a block- 
ing oscillator and a common -emit- 
ter output amplifier. (An extended 
discussion of this system was de- 
scribed in the Nov., 1957 PF RE- 
PORTER.) The usual vertical hold, 
linearity and size controls are pres- 
ent; in addition, a control provides 
for adjustment of the bias applied to 
the vertical output transistor in case 
it should have to be replaced. This 
is required because current amplifi- 
cation (ß) among power transistors 
of the same type may vary over a 
considerable range. It will be found 
that all of the vertical controls are 
interdependent to some extent and 
that adjustment of one will usually 
require some touching up of all 
others. 

One interesting feature of this cir- 
cuit is the shunting inductor con- 
nected to the collector of the output 
transistor. This has an inductance 
of 470 millihenries and a DC resist- 
ance of only slightly more than 7 
ohms. In the circuit discussed previ- 
ously, transistor DC current, pass- 
ing through the vertical deflection 
yoke windings, shifted the position 
of the image vertically and neces- 
sitated a special centering arrange- 
ment. In the present circuit, much of 
this difficulty is avoided by the 
shunting inductor. Since its DC re- 
sistance is extremely low, most of 

ask the 
"Man -on -the -Roof 
why he prefers 

41»' ,F 
® 

NOW! Banding Kits NEW! 
for EXTRA LARGE CHIMNEYS 
KIT XL 'STS (Consists of) 
2 -18' x 3/4' STAINLESS STEEL 

STRAPS with y.bolts attached 
2-Eyebolts Unattached 
4-Nuts to Fit Eyebolts 
2-KWIK KLIP Strapping Fast.n.rs 
Also available, KIT XL '0', some al 
ahoy with 18' GALVANIZED 
STRAPS. 

Universal-may b used with any 
shimn.y antenna mount. 

SOUTH RIVER 
METAL PRODUCTS CO., INC. 

South River, New Jersey 

pioneer & 
outstanding 
producer of 
finest line 
of antenna 
mounts 

Canada: Len Finkler & Co., Toronto 

W ORKMAN TV INC. 

The 
BELIMITER 
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USED IN RCA TV SETS 
FOR PROTECTION OF 
DEFLECTION CIRCUITS 

Model # 200-10 

Model #KF-200 

Model # LC -200 

AVAILABLE AT YOUR 
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Fig. 6. Horizontal oscillator is of block- 
ing type and includes ringing coil. 

the DC current passes through it, 
leaving very little for the vertical de- 
flection windings. Because the AC 
impedance of the choke is high, 
however, the yoke receives its nor- 
mal deflection -signal current. 

Horizontal Deflection System 

In keeping with current vacuum - 
tube practice, the horizontal deflec- 
tion system is considerably more ex- 
tensive than the vertical system. The 
AFC circuit is quite common, and 
therefore a detailed description of 
its operation is not required. A con- 
trol voltage, developed by two 1N34 
diodes with a common cathode 
connection, is applied to a 2N366 
DC amplifier in order to obtain the 
desired range of oscillator frequency 
control. The output of this amplifier 
goes to the base of the 2N291 hori- 
zontal oscillator (Fig. 6) through 
the horizontal hold control. This 
oscillator is of the blocking type and 
is designed so that the transistor is 
saturated during retrace and cut off 
during scan. Such action produces 
an output pulse which is essentially 
rectangular in form. The collector 
winding of the blocking transformer 
is shunted with a diode in series 
with a 68 -ohm resistor to prevent 
too high an inductive kick from de- 
veloping when the transistor is 

dropped sharply into cutoff. Failure 
to take this precaution would soon 
destroy the transistor. The same 
winding also has connected to it a 

resonant circuit for frequency stabi- 
lization. This is in line with current 
practice for vacuum -tube TV cir- 
cuits. 

A driver stage follows the hori- 
zontal oscillator which, in the ab - 

SUITS NEED PRESSING- 
MERIT DEFLECTION YOKES 

DO NOT! 
Merit deflection yokes are cosine wound TO FORM, 

not pressed. Pressing can lead to distortion and 

poor focusing. Pressing after winding frequently 

causes breakdown. 

MERIT COILS AND TRANSFORMERS HAVE 

"BUILT-IN" ADVANTAGES. 

Each Merit yoke is 

100% LIVE TESTED 

.0,c 
Co,oNI,.T, 

COMPARE IT WITH MER IT 
MERIT COIL AND TRANSFORMER CORP. 
MERIT PLAZA HOLLYWOOD, FLORIDA 
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OVER 1,000,000 
SAMS BOOKS 
bought to date 

JUST OUT! 
"Handbook of 

Electronic 
Circuits" 

valuable reference 
book on important 
circuits, authored by 
RCA Service Com- 
pany, Inc. 

This practical handbook discusses the follow- 
ing circuits: 4 power supply circuits; 14 
circuits used in radio stages; 8 circuits used 
in transmitter stages; 32 circuits used in TV 
receiver stages; 7 additional circuits having 
special applications. An analysis of the opera- 
tion of each circuit is given; a schematic for 
each is included; a component failure analysis 
describes various troubles which could occur 
if particular components in the circuit should 
fail. Of real value to engineers, technicians, 
students. 80 pages; 8M x 11". 

Iri Handbook of Electronic Circuits 
I Only 

- - - 
$1.00 

DServicing TV Sync Systems. Covers theory 
function and variation of all types. Speeds 
sync system servicing. 320 pages, 534 x 8 
Only $3.9 5 

TV Servicing Guide. Picture tube screen 
photos show trouble symptoms; describes 
proper repair procedures. 132 pages, 8Ie 
x 11". Only $2.00 

2Television Tube Location Guide. Vol. 7 in 
it is invaluable series. Covers 1956-57 sets. 

Only $2.00 
Tape Recorder Manual. Vol. 1; covers 

recorders produced in 1956-57. Only $2.93 
Auto Radio Service Manual. Vol. 7; covers 

auto radios produced in 1956-57. Only $3.75 
D How To Understand and Use TV Test Instru- 
ments. Revised to include data on Color TV I 
Servicing. Only $3.50 

Recording & Reproduction of Sound Oliver 
Read's best-selling volume on all aspects of 
audio. 810 pages. Only $7.93 
D Color TV Training Manual. Trains you I 
practically for Color servicing; 260 pages; in- 1 
eludes many color illustrations. Only. $6.95 

HI -Fi Handbook. Invaluable data on hi-fi I 
theory, design, selection, installation, com- 
ponents. Only $3.00 
D Servicing Transistor Radios. Complete 1 
analysis of 70 popular transistor radio models, 
including basic pointers on servicing transis- 1 
torized sets. 152 pages. Only $2.95 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
HOWARD W. SAMS At CO., INC. 

Order from your Ports Jobber, or mail to 
Howard W. Sams I4 Co., Inc., Dept, 3-L8 
2201 E. 46th St., Indianapolis 6, ind, 
Send books checked above. My (check) (money order) 

for f is enclosed. 

Name 

Address 

1 

1 
1 

1 
1 

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

Ici 

Retrace 

Trace 

o 

s 
Fig. 7. Voltage waveform applied to 
base of horizontal driver transistor. 

sence of any drive from the oscilla- 
tor, is cut off. However, when the 
driving pulse arrives, the 2N291 
driver transistor changes quickly 
from cutoff to saturation. At the end 
of the pulse, the transistor is brought 
back to cutoff, although not quite as 
sharply as conduction began. This 
slight lag is due to the fact that car- 
riers accumulate in the base region 
when a transistor becomes saturated, 
and a short period is needed to clear 
this region after the forward bias has 
been removed. 

To better understand what hap- 
pens in the driver stage and in the 
output amplifier that follows it, let's 
look at the pulse which the driver 
receives. Due to the AC coupling 
between windings of the blocking 
transformer, the waveform shown 
in Fig. 7 is applied to the base of the 
driver. Note that the wave distrib- 
utes itself about a zero axis so that 
there is just as much area above as 
below. Because the driver is a p -n -p 
transistor, conduction occurs when 
the base is driven negative with re- 
spect to the emitter. The waveform 
in Fig. 7 shows that the negative 
voltage applied to the driver is quite 
small during the relatively long scan 
period. In spite of this, however, the 
transistor is driven into saturation. 

When the positive pulse arrives, 
it drives the transistor into cutoff. 
This is the flyback or retrace inter- 
val, lasting for about 10 microsec- 
onds, after which the forward bias is 
reapplied for the next line scan. If 
the oscillator should cease to func- 
tion for any reason, the forward bias 
on the driver is removed and the 
transistor will cut off. Thus, this ar- 
rangement possesses a built-in safety 
feature. 

The output stage, in its basic 
form, appears as shown in Fig. 8. 
Its main parts are the output tran- 
sistor X24, the horizontal deflection 
yoke, a damper diode, an output 
transformer for high voltage, and a 
1 V2 vacuum -tube rectifier. The 
same type of square wave that was 

CADDY 
TUBE 

TESTER 

FOR RADIO-TV SERVICE CALLS 

Here's the fastest, most relia- 
ble tube checker ever designed - built right into an excellent, 
large -capacity caddy! You can 
check an entire set of tubes for 
radio or TV in minutes, re- 
place the faulty ones immedi- 
ately and be on your profitable 
way. Checks picture tubes, 
selinium rectifiers, more than 
500 receiving tubes. Onl} 
$99.50 dealer net. 
See your supplier or write for details. 

VIS -U -ALL products company 
303 Fuller N.E., Grand Rapids,Mich. 

¡COY 
with 

E -Z -Hook 

"SUB" 
Connectors 

Connect a 

speaker, or 

Substitute a 

transformer 
capacitor 

resistor, or 

In Seconds!! 

Easily 

Has 
1001 Uses.' 

* Makes connections instantly! * won't pull off! * Insures positive contact! 
Saves time, money and parts in servicing, 
experirnenttnT. inu nirnng and production. 

E -Z -HOOK S U B 

No. 71-i SUS Only 
Six Colore: -tor Easy Lead- Identification 

ORDER THROUGH YOUR 
PARTS DISTRIBUTOR 

E -Z -HOOK TEST PRODUCTS 
Dept. F. 1536 Woodburn Ave. 

Covington, Ky. 
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Fig. 8. Horizontal output and high -volt- 
age circuit includes 1V2 rectifier tube. 

applied to the driver tube is also fed 
to X24. This is permissible here be- 
cause, when the transistor is con- 
ducting heavily, its internal resist- 
ance is less than 1 ohm. This leaves 
only the inductance of the horizon- 
tal deflection winding predominant 
in the circuit - and a square wave 
of voltage, applied to a pure induct- 
ance, will produce sawtooth current. 

During the forward trace of the 
scanning beam, X24 is driven into 
saturation. When the beam reaches 
the right-hand side of the screen, the 
incoming pulse goes sharply posi- 
tive. Since X24 is a p -n -p transis- 
tor, this reverse -biases the base - 
emitter circuit and drives the trans- 
istor into cutoff. Cutoff does not oc- 
cur as sharply as the pulse change 
-again, because of the accumula- 
tion of carriers in the base region. 

With the transistor cut off, the 
yoke and any capacitance across it 
are shock -excited into oscillation. 
For one-half cycle, the circuit oscil- 
lates and returns the electron scan- 
ning beam to the left-hand side of 
the screen. Then the damper diode 
conducts, and the current decay 
brings the scanning beam from the 

Mr. J. A. Morris, Dee, the de Ville M-Jtel, 
_123 West 7th Street in downtown L9s Angejes . 

We Don't Use Amplification Because Wizard Set -Couplers Operate 

Our 31 TV-Sets from One Antenna...and Reception is Excellent! 

THE NEW WIZARD 300* 

pat. pend. 

Amazing Electro -Magnetic 
Set Coupler for 300 Ohm Twin -Lead 

Operates At Least 20 TV/FM 
Sets From One Antenna Without 
Amplification...Including Color. 

Excellent For All Set Coupling - 
Residential And Commercial 

Low Insertion Loss -High Signal 
Response -Excellent Isolation 

Impedance Automatically 
Matched -Installation Fast & Simple 

Servicemen: Put Wizard 300 
On Your Next Parts Order List - 
List Price $1.95 

For Additional Information 
Write Dept. 118E 

CHARLES ENGINEERING, INC. 
6053 MELROSE AVENUE LOS ANGELES, CALIFORNIA 

AVMS 
..and 

indispensable. 

Posi.ive indication Selenium 
and Silicon In -Circuit Tester 
Checks transistors, vibrators. 
diod ºs. 

Gives proof posi- 
tive 21 picture 
tube failure! 
Checks 
emission. 

Transformer powered. 
Checks grid cathode 
short, heater -cathode 
short shorts up to 
50,000 ohms, fila- 
ment. 

PLEASE SHIP to the address below: 
3 Pix-Ches @ $5.97 Omni-Chex @ $5.95 
My check for $ is enclosed. 
Nam Co. 
Addrass City & State 
My Distributor is 
City State 
Notiìe: Each purchase will be credited to 
the distributor listed with your order (you 
must specify distributor name with each 
urde-). 

HALLMARK ELECTRONICS CORP. 
436 ti. 31st St., Phila., Penna. 

ANOTHER GREAT 

TV ANTENNA FIRST 

no -strip 
lead-in 

connector* 

Reqúires no stripping, no 

soldering, no wire holders 
-holds the complete in- 

sulated wire. 

Just one of the features that makes Trio the 
most advanced TV Antennas in the world. 
Only the Trio Zephyr and Color Series Anten- 
nas have the no -strip Connector. 

'Pat. Pend. 

GRIGGSVILLE, ILLINOIS 
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Now YOU can get 
TUNERS 

repaired, or replaced, 
in a hurry! 

Send them to TARZIAN ! 

Sarkes Tarzian, Inc., an- 
nounces a new tuner repair serv- 
ice and factory replacement pro- 
gram for Tarzian-manufactured 
tuners. Distributors, dealers and 
servicemen will welcome this di- 
rect factory service program which 
is designed to take delay and con- 
fusion out of the tuner repair busi- 
ness. 

We're set up to offer a 48 hour 
service from the date of receipt to 
shipment to you. 

Cost is reasonable, too. Only 
$7.50 per unit ($15 far UV com- 
binations) and that includes ALL 
replacement parts! Both repaired 
-or exchange units if available 
from stock- carry a 90 day war- 
ranty against defective workman- 
ship and part failure. 

Replacements will be offered at 
these current prices* on units not 
repairable: 

VHF 12 position tuner... $17.50 
VHF 13 or 16 position 

tuner 19.50 
VHF/ UHF combination. 25.00 
UHF only 15.50 

`Subject to change 

When inquiring about tuner service, 
always refer to tuner by part number. 
When inquiring about direct replace- 
ments for tuners other than Sarkes 
Tarzian-manufactured, please indi- 
cate tube complement, shaft length, 
filament voltage, series or shunt 
heater. Use this address for quickest 
service: 

SARKES TARZIAN, Inc. 
Atti Service Mgr., Tuner Division 

East Hillside Drive 
Bloomington, Indiana 

TARZIAN Electronic Product and Services 
Include TELEVISION TUNERS . . . SELE- 

NIUM AND SILICON RECTIFIERS . . . 

BROADCAST EQUIPMENT ... AIR TRIM- 
MERS . . . TV STATIONS WTTV and 
WPTA, and RADIO STATION WITS. 

left-hand side of the screen to the 
center. 

At this point we have an interest- 
ing departure from vacuum -tube 
practice. Since a transistor can con- 
duct in the reverse direction (from 
collector to emitter), some of the 
decay current passes from collector 
to emitter of X24. This is possible 
because the transistor is forward - 
biased while the damper is conduct- 
ing. When the decay current reaches 
zero, the beam is in the center of 
the screen. Then the transistor starts 
conducting in the forward direction 
(i.e., emitter to collector) and the 
beam is gradually brought to the 
right-hand side of the screen to com- 
plete the scan cycle. 

During beam retrace, a pulse volt- 
age develops across the primary 
winding of T6. This is stepped up by 
the secondary winding, rectified by 
the 1V2, and applied to the second 
anode of the picture tube. 

In the actual horizontal output 
circuit, there are three low -voltage 
semiconductor diodes attached to 
T6 at several points. These serve to 
develop various DC voltages for the 
video amplifier, and brightness and 
focus controls. The voltage require- 
ments for these circuits are greatly 
in excess of the battery voltage, and 
this is an easy method of procuring 
them. 

The entire receiver with its cab- 
inet is 8" high, 91/2 " wide and 14" 
long. Weight, including the battery, 
is 19 pounds. Servicing suggestions 
will be presented in the next install- 
ment. 

Actvt/+n 
T 

SEY)JICE 

le a 
o 

I \ /I 

/91..b k454" 

I own 50 motels with TV 
in every unit-and they 
all need service. 

,fia ,tes 
OFFICIAL 

ORDER BOOK 
for every TV-Radio 
service call 

CONVENIENT! 
EASY TO USE! 

Simplify your record - 
keeping with these 
convenient triplicate 
forms. They serve as 
order form, invoice 
and office record, with 
spaces for complete in- 
formation on every 
job. Separate listings for receiving tubes, 
picture tubes, parts, serial numbers, labor 
and tax charges, etc. 75c a book, $6.50 for 
money -saving dust -proof box of 10. 

OFFICIAL ORDER BOOK 

Dave Rice's Official Pricing Digest 
Shows flat -rate and hourly service charges 

based on regional and national averages, 
plus up-to-date list or resale prices on over 
63,000 components. $2.50 per copy. 

In stock at your distributor 

ELECTRONIC PUBLISHING CO. INC. 
180 North Wacker Drive Chicago 6, Illinois 

C.R.T. ADAPTERS 
For ALL RCA 8 Sylvania 110° Tubes 

G -C RCA 110° 3' Adapter 
Lead To Standard Base 

No. 9426... List $2.25 

G -C RCA 110° 3' E,lension 
Lead To 110° Base 

No. 9428... List $2.25 

G -C Sylvania 110° 3' Adapter 
Lead To Standard Base 

No. 9431... List $2.25 

G RCA 110° 3' Test Lead 
To Octal Base 

No. 9427 List $2.50 

C -C RCA 110°3' Test Adapte, 
Lead To Standard Socket 

No. 9429... List $2.50 

GC Sylvania 110° 3' Test 
lead To Octal Base 

No. 9432 List $2.50 

G -C Sylvania 110° 3' Eaten- G -C Sylvania I10° 3' Test 
Sion Lead To 110° Base Adapt. Lead To Std. Socket 

No. 9433... List $2.25 No. 9434... List $2.50 
WRITE TODAY ... FREE CATALOG! 

GENERAL CEMENT MFG. CO. 
division of TEXTRON INC. 

Western Plant: Los Angeles 18, Calif. 
Main Plant: ROCKFORD, ILLINOIS, U.S.A. 
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New Designs 
(Continued from page 23) 

dots when reconnecting speakers will 
result in improper phasing and thus 
degraded sound. A similar red -dot 
code is employed on the three- and 
four -speaker systems used with Hoff- 
man Chassis 424. 

RCA Chassis K C S121 is 
equipped with a stereo jack that al- 
lows the user to apply the output 
of an external audio amplifier to the 
TV speaker system (refer to Fig. 7). 
The television set should be turned 
off when the speakers are being used 
in this manner. 

Multi -speaker systems in RCA 
receivers include a variety of speak- 
er sizes: 31/2", 4" X 6", 5", 6" X 
9", and 8". The secondary leads of 
the output transformer are returned 
to the audio printed wiring board, 
where attachments for the speaker 
leads are provided. 

Plain Talk on 
Transistor Interchangeability 
The transistorized portable TV 

set developed by Texas Instruments, 
Inc., (see "Shop Talk," this issue) 
is evidence that such receivers have 
moved another step closer to mass 
production. Considering this in ad- 
dition to the success of transistor 
radios, the time is fast approaching 
when servicemen can ill afford the 
luxury of ignoring the problems as- 
sociated with serving transistorized 
equipment. 

Preparing for transistor work in- 
volves more than just studying cir- 
cuit theory. It is also important to 
re-examine some tried - and - true 
troubleshooting techniques to see if 
they are adequate when applied to 
transistor circuits. As a case in point, 
one of the most deeply ingrained 
habits of many good technicians is 
to check the tube in a circuit (pref- 
erably by substitution) as soon as a 
trouble has been isolated to that cir- 
cuit. Since the tube is often at fault, 
this procedure has been highly effec- 
tive. Many servicemen attempt to 
carry this substitution technique into 
the transistor field - even though 
transistors are earning the reputation 
of being much less likely to fail 
than tubes. 

There is actually nothing wrong 
with this approach to transistor 
servicing; after all, it is reassuring to 
find out that the transistor is OK 

MODEL 616 

Color °Bar/Dot Generator 
The complete color signal test 
instrument, and companion 
unit to Model 622A 

At your distributor... $ 485 

E4ECTRB ;,r,....S 
.504 

un50,4.51.3*U50,4.51.3* 
aaM sa n a,aw.+ 

Kn 
111111.e. 

iRa si 
ORE 24ro-Sub'y 

,z1r-= r 

+ t. 

_.. 
Check all 

EIECTROIYTIC 
CAPACITORS 

tl! 

Merely select in Second 

BENCORE 

the electrolytic and substitute it. 
10 big electrolytics from 4 to 350 Mfd. to safely 
substitste in any circuit from 2 to 450 volts. 

* k * COMPLETELY SAFE-no arc or spark 
whet connecting or disconnecting. 
***AUTOMATIC CAPACITOR DIS- 
CHARGE - within seconds after releasing 
tes :witch by, unique surge protector circuit. 
* ** NO CAPACITOR HEALING - surge 
protector circuit prevents accidental healing 
of ccpacitor being"br idged" in service work 

- 
measure! only 

Carry it anywhere- ,atr, $1595 
DEALER NET 

Less than you pay for the 
individual capacitors. 

SERVICE 
INSTRUMENTS CORP. 

171 OIFICIAL ROAD ADDISON, ILL 
Another SENCORE "Time -Saver"( 

fit MODEL 622A 

PROFESSIONAL 
5" OSCILLOSCOPE 
for color tv 
and pulse work 

A wide -band (to 6 mc) 'scope with high 
vertical sensitivity and low internal 
noise, equipped with triggered or re- 
current sweeps and preset TV sweep 
frequencies. 
5X expansion of horizontal, plus real 
sync stability, means you can examine 
a 6 mc sine wave using a direct probe. 

Full details in Bulletin 622A 

At your distributor 

Model 622A . $426.00 

ELECTRONICS, INC. 
370 South Fair Oahe, Pasadena, California 

ANOTHER GREAT 

T'ID£ 
TV ANTENNA FEATURE 

wing dipole and 
wing director 

-i 
1 _-- 

Today's most powerful combination. 
The Wing Dipole contains 3 active 
elements on the highs, forward Vee 
to the low band section, plus inte- 
grated director. The Wing Director 
obtains maximum results from the 
Wing Dipole. 

Just one of the features that makes Trio the 
most advanced TV Antennas in the world. 
Choose from Trio's complete Zephyr and 
Color Series Antennas. 
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AMR MIIIIIIIIIIMMM1111111111% NEW 
IMPROVED 1 hannel ,R 

SENCORE I -Ring 
LC3 

INDOOR ANTENNA Leakage Checker 

sß.vt°Ji 

Vie,`k1 
* AaV 

4b 
'Check these outstand- : 

ing New Features 

Now - For the 
first time... 

e IChecks 156 differ 
ent tube types - 
more than any 
other 'grid circuit" type 
checker. Includes UHF and let- 
est type tubes. 
Checks picture tubes without re- 
moving tube from cabinet or 
chassis. 
New Roll Chart prevents obso- 
lescence - just dial the tube 
type and save time. Chart is 
easily replaced at no extra cost. 
Dynamic Filament 
checks including heater to cath- 
ode leakage & shorts - no need 
for a second filament tester. 
Two spare preheating sockets to 
cut down testing time. 
Capacitor checks simplified. 

The LC3 provides all these new improved fea- 
tures in addition to those employed in earlier 
leakage or "grid circuit" testers. A must for 
any TV service technician. 

SERVICE 
INSTRUMENTS CORP. 

In stock 
at your 

local parts 
171 Official Rd Addison, Ill. distributor 

Cut out this ad now for further information _ 

Extends to 42" 
Retracts to O" 

THE TRULY UNIQUE AND 

ADVANCED 

INDOOR ANTENNA 

HIGH 
PROFIT 
SALES 

Hands NEVER touch Antenna arms 

SINGLE DIAL adjusts arms and signal 

FAST, positive wider range tuning 

UNBREAKABLE, flexible stainless steel arms 

COMPACT, attractive appearance 

See your Distributor . . . Or write for 
Literature and Specification Sheets 
Attention Reps. . . Some Choice Areas Open. 

MARJO TECHNICAL PRODUCTS 
COMPANY 

1152 E. Henry Street. Linden, N. J. 

Do you 
recognize 
these scope 
patterns? 
Here are only a few of the hundreds of unusual wave- 
forms illustrated in this new handbook on better 
scope procedure-"Oscilloscope Techniques" by elec- 
tronics engineer Alfred A. Haas. He shows you how 
to understand and interpret waveforms. Tells how to 
master the scope and put it to many new uses. Now 
increase your efficiency with the' scope 50% or more 
for better servicing, experimenting and lab work. 

TEN BIG CHAPTERS 
The Cathode -Ray Tube Oscilloscope Circuitry Oscilloscope Acces- 
sories Measuring Electrical Magnitudes Networks and Waveforms 
Display of Characteristics Fundamental Electronic Circuits Checking 
Receiver Circuits Waveforms in Black -and -White and Color Television 
Oscilloscope Fault Patterns plus a complete index 

OTHER POPULAR G/L BOOKS 
Paper cover editions 

No. 68-TV and Radio Tube Troubles $2.90 

No. 60-Rapid TV Repair 2.90 

No. 59-Servicing Record Changers 2.90 

No. 57-The VTVM 2.50 

No. 55-Sweep and Marker Genera- 
tors for Television and 
Radio 2.50 

No. 54-Probes 2.50 

No. 52-The Oscilloscope 2.25 

; /l 
' oscilloscope 

fiechniques. 

OSCILLOSCOPE TECHNIQUES 

Gernsback Library Book 
No. 72. 224 pages 

Paper cover ed. $2.90 
Hard cover ed. $4.60 

SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY 
1- 

Gernsback Library, Inc., Dept.PRIIB 
154 West 14th St., New York II, N. Y. 

My remittance of $ is enclosed. Please send 
me books checked, postpaid. No. 72-Oscilloscope 
Techniques 

0 Paper cover ed. $2.90 O Hard cover ed. $4.60 
068 El 60 0 5 057 El 55 054 052 

Name 
please print 

Street 

City Zone State 

elffl 

before tearing into the rest of the 
circuit. However, a special problem 
exists because of the numerous 
transistor types in use. At least for 
the present, it seems hopelessly im- 
practical for the average service 
shop to stock them all. In order to 
ease this situation, servicemen are 
constantly asking for interchange- 
ability guides, or at least a list of 
minimum stock requirements. 

The simple truth is that different 
transistor types are not identical, 
and good results from interchanging 
cannot be guaranteed. Nevertheless, 
it has been found that the various 
types of transistors used for a given 
purpose might be interchangeable to 
a limited extent because of a basic 
similarity between them. 

One of our readers reports that 
he has made some tests, and has 
come up with the following "mini- 
mum stock" of transistors. He states 
that the types on this list have 
worked satisfactorily (in the stages 
indicated) in most transistor radios 
repaired in his shop. 

P -N -P 

Converter 2N136 
Oscillator 2N135 
RFIF 2N136 
Audio (Lo-Pwr) 2N192 
Audio (Hi-Pwr) 2N188A 

N -P -N 

Converter 2N 168A 

RF -IF 2N169A 
Audio (LoPwr) 2N169A 
Audio (Med-Pwr) 2N214 

Of course, his chart is based on 
types available from a particular 
supplier. Different transistor lines 
include other widely -used types that 
might be suggested as possibilities 
for "universal" or "minimum -stock" 
use. Here are a few of these alter- 
nate types: 

P -N -P 

Converter 2N252, 2N411 
IF 2N112, 2N410 
Audio (Med-Pwr) 2N109, 2N138, 2N185 

N -P -N 

Converter 2N172 
IF 2N253 

Such a basic group of transistors 
is of definite value for bench use, 
if you can correctly interpret the re- 
sults obtained when using them for 
substitution tests. If you stop and 
consider the anticipated results, you 
will find that they fall into one of the 
following categories: 
1. Equipment will resume normal 

operation, indicating that the 
original transistor is bad. 
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2. Symptom will be unaffected by 
substitution, indicating either that 
the original transistor was not 
causing the trouble in the first 
place, or else that the substitute 
works no better than the original. 

3. The original trouble will disap- 
pear, but a different type of ab- 
normal operation will develop, 
indicating that the replacement 
transistor is not suitable for use 
in the circuit being checked. 
It's natural to wonder why you 

can't expect more sure-fire results 
than this. The best available an- 
swers are furnished by the engineer- 
ing staffs of transistor manufactur- 
ers, who are closer to the problem 
than anyone else. They state that 
audio -frequency types can be inter- 
changed to a great extent as long 
as maximum rating limits are ob- 
served, but that problems begin to 
mount when you start dealing with 
RF -IF and converter applications. 
Because of differences in power gain 
and interelement capacity, the in- 
terchanging of transistor types can 
cause regeneration (if the substitute 
unit is too "hot") or loss of sensi- 
tivity (if it is not "hot" enough). 
Neutralizing networks are included 
in IF circuits to minimize such prob- 
lems, but neutralization is usually 
fixed and provides only enough lee- 
way to take care of variations be- 
tween different transistors having 
the same type number. In order to 
work well, a substitute unit there- 
fore must closely match the original. 
You are sometimes lucky enough to 
find one that does; on the other 
hand, you can occasionally run into 
trouble even when trying to use an 
exact replacement. 

In summary, the best words of 
advice concerning repairs to transis- 
torized equipment are "Don't be 
half -safe." Exact replacements, if 
available, will eliminate most of the 
risk that a substitute transistor 
might not work, or that a customer 
will bring back a radio saying, "It 
doesn't play as well as it used to." 
However, if you're faced with the 
choice of finding a substitute type, 
or losing a service job, you would 
be justified in making a cautious 
substitution. In such instances, an 
extremely thorough "air check" of 
the equipment after completion of 
the repair is your best insurance 
against callbacks. 

Any 
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I B & M FOR BETTER SERVICE 
50-A INDUCTIVE WINDING 

TESTER $19.95 

Finds as small as one turn transformer shorts 
in flybacks, yokes, vertical outputs and other 
iron care transformers. 

ES40 ELECTRONIC SWITCH 

FEATURES: 
a. Switching Rates 400-4000-20,000 Cycles 
b. Channel One Amplifier has Gain of 30DB 
c. Channel Two Amplifier has Gain of 10DB 
d. Frequency response of both Amplifiers 20 

to 100,000 cycles with No Drop in Ampli- 
tude. 

e. Calibrating voltage, either channel 18 
volts Peak to Peak Price $69.95 

H040 15,750 Oscillator to plug into above 
unit ... will work on either channel. 

Price $19.95 

B&M ELECTRONIC MFG. CO. 
2516 Dodge Avenue 
Fort Wayne, Indiana 

Designed by engi- 
neers for quality, 

IoW cost, small size. 
Attractively pack- 

aged for quick, easy 
selling... consistently 

profitable. 
The Serena -Power TV 

Tub. 8rilen., design is 

original and unique. 11 is 
luny protected by U. S. 

Potent No. 2,757,316. 

`/ 

) COMPANY 

3100 N. ELSTON AVE. CHICAGO 18, ILL. 
Monule I rle,hen,, Iqu,Pmrnt time 19111 

ANOTHER GREAT 

TRIO® 
TV ANTENNA FEATURE 

dyna-coil 
phasing 

Increased performance from 
uniform transmission of signal 
strength of each active dipole 
in a multi -dipole system-AND 
MAKES POSSIBLE COMPLETE 
FACTORY ASSEMBLY. 

Just one of the features that makes Trio the 
most advanced TV Antennas in the world. 
Choose from Trio's complete Zephyr and 
Color Series Antennas. 

GRIGGSVILLE, ILLINOIS 
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BEST 

The Tung -Sol Magic Mirror Aluminized Picture 

Tube captures every tone, every detail brilliantly 
to bring out the best in every set. It's your best 

insurance for loyal, satisfied customers. Tell your 
supplier you'd rather have Tung -Sol tubes. 

gh,00,2.4 
TUNG-SOL 

Magic Mirror Aluminized 

PICTURE TUBES 
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Soles Offices: 

Atlanta, Ga.; Columbus, Ohio; Culver City, Calif.; Dallas, Tex.; 

Denver, Colo.; Detroit, Mich.; Irvington, N. J.; Melrose Park, Ill.; 
Newark, N. J.; Seattle, Wash. 

Absorption Analyzer 
The Kingston Model P0-1 

Absorption Analyzer permits 
oscilloscope users to view RF 
signals without making a di- 
rect connection to the circuit 
being tested. Signals picked up 
by an electrostatic probe are 
fed through an RF amplifier 
(modified turret tuner) and a 
detector before reaching the 
scope input. There is a built-in 
speaker for audio signal trac- 
ing. Price is $197.50. 

For further information, check 41X on Literature Card. 

Balanced Sleeve Dipoles 
All models of JFD Helix Col- 

ortennas (Power -Helix, Star - 
Helix, Super -Helix and Junior - 
Helix) now employ balanced 
sleeve dipole construction --- 
a feature formerly used only in 
the Satellite -Helix model. All 
types are available in either 
regular or gold -anodized finish. 

For further information, check 42X on Literature Card. 

Flybacks For CBS Sets 
Three new Rogers flyback 

transformers are exact replace- 
ments for original parts in CBS - 
Columbia TV sets. Type EFR 
200 replaces Part Nos. PC 10147 
and PC10161 in Chassis 1021 
and -2, the EFR 202 is a sub- 
stitute for No. 12001251 in 
3001 series chassis, and the EFR 
203 replaces No. 12001181 in 
Chassis 1621. 

For further information, check 43X on Literature Card. 

Handle For Spray Can 
Nothing can spray a spray 

from a spray can the way a 
spray can handle can! 

A pistol -grip handle made 
by Walsco fits over the nozzle 
of an aerosol spray can, thus 
allowing it to be used in the 
same manner as a spray gun. 
Operation of the nozzle is con- 
trolled by a trigger. Dealer net 
price of the handle is 89c. 

For further information, check 44X on Literature Card. 

Miniature Microphone 
Only 1 5/32" in diameter and 

63/64" in depth, the American 
Microphone Model D801 dy- 
namic microphone can easily 
be concealed or flush -mounted 
in speakers' stands or other lo- 
cations. This high -output, low - 
impedance unit has a frequency 
response of 250 to 6,000 cps. 

For further information, check 45X on Literature Card. 
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Intercom With Visual Signals 
An incoming call to the mas- 

ter station of the Masco View 
Talk intercom causes a light to 
flash - red if the call is from 
one remote unit and green if 
from the other. A lamp or ap- 
pliance, when plugged into an 
AC socket on the master, also 
announces arrival of a message 
by operating intermittently. 

For further information, check 46X on Literature Card. 

Preamplifier 
The two audio channels in 

the Grommes Premiere Model 
209 stereo preamp have ganged 
loudness, bass, treble, loudness 
contour, turnover, and roll -off 
controls. Each side has 6 input 
circuits, controlled by push but- 
tons that permit mixing of two 
or more input signals. Heaters 
are DC -powered. Net price is 
$159.50. 

For further information, Check 47X on Literature Card. 

Dual 

For further in 

r..C, M.r<11 TV .«.,or. 

8" Speaker 
A specially processed cone 

with an unusual flared shape 
enables the 8" Sonotone WR -8 
speaker to cover a frequency 
range from 55 to 15,000 cps. 
The voice coil has an imped- 
ance of 8 ohms and is rated at 
8 watts. List price is $12.00 - 
slightly higher in the West. 

ormation, check 48X on Literature Card. 

Antenna Couplers 
Two separate 300 -ohm low - 

and high -band VHF antennas 
can be connected to a single 
transmission line with the 
Blonder -Tongue Model A-105 
Hi -Lo VHF coupler. Isolation 
exceeds 21 db, and forward loss 
is 1 db. Another coupler, Model 
A-107, couples VHF and UHF 
antenna circuits. Units have a 
list price of $3.50 each. 

For further information, check 49X on Literature Card. 

Capacitor Kit 
Small -sized Tobemite mold- 

ed plastic tubular capacitors 
are supplied by Tobe Deutsch- 
mann in a kit of 76 units. 
Nine different values are in- 
cluded: .001, .002, .003, .005, 
.0068, .01, .02, .03, .047, .05, 
and 0.1 mfd. There are at least 
five capacitors of each value, 
and extra quantities of the most 
popular ones (such as .01 and 
0.1 mfd) are furnished. 

For further information, check 50X on Literature Card. 

All -Channel Antennas 
All 1959 -model Trio Zephyr 

family and Color series anten- 
nas have wing -shaped driven 
dipoles and front directors. A 
new "No -Strip" lead-in connec- 
tor has teeth that penetrate the 
insulation to contact the wires. 
The wing -type elements are at- 
tached to the boom with Quik- 
Lok clamps instead of nuts and 
bolts. 

For further information, check S1X on Literature Card. 

BEST 
i N 

SOUND 
Made to the highest requirements of leading set 

manufacturers, Tung -Sol Tubes are perfect re- 

placements for all sets. Bank on Tung -Sot's brand 
of quality-tops in the industry. It's the sure way 
to avoid callbacks that eat into profits. Tell your 
supplier you'd rather have Tung -Sol tubes. 

gheüe2tide 
TUNG-SOL® 

RECEIVING TUBES 
TUNG-SOL makes All -Glass Sealed Beam Lamps, Miniature Lamps 

Signal Flashers, Picture Tubes, Radio, TV and Special Purpose 

Electron Tubes and Semiconductor Products. 
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Ah... 
that's my driver! 

It's a 

Service men all across the country 
agree ... there's no other screw driver 

or nut driver with the built-in comfort of the 
VACO "comfordome" handle. Makes service work easy! 

Enjoy the luxury grip of a VACO ... the driver that gives 
plenty of power, yet is always kind to hands. Next time 

choose a VACO and feel the difference! 
Manufactured and Unconditionally Guaranteed by 

VACO PRODUCTS CO., 317 E. Ontario St., Chicago 11, Ill. 
In Canada: ATLAS RADIO CORP., Toronto 19, Ontario 

Rat>r,r>r>Et 
SENCORE 
Hand '36'' y 

R -C 

Substitution Unit 

149t4 36 

36 
Most 
Often 
Needed 

Components 
At YOUR 

Fingertips! 
3 pole, 12 position switch individually 
selects one of the "36" components 
for direct substitution. 
Contains: * 12-1 watt 10% resistors 

from 10 ohms to 5600 ohms 
*12-1/2 watt 10°o resistors 

from 10K ohms to 5.6 
megohms * 10-600 volt capacitors Completely isolated 
from 100-mmfd. to .5 mfd. * 1-10mfd., 450V Electrolytic * 1-40mfd., 450V Electrolytic 

* For Shop, Lob, or outside service 

AVAILABLE AT ALL PARTS 

DISTRIBUTORS! 

SERVICE 
INSTRUMENTS CORP. 

171 OFFICIAL RD., ADDISON, ILL. 

ILCut out this od now for further information. 

POPULAR 
SENCORE 
PRODUCTS 

Transistor 
Tester 
Leakage 
Checker 
Filament 
Tester 

. Voltage 
Regulator 

. Bias Supply 

Wide -Band Scope Kit 
Flat frequency response with- 

in 3db from 1 cps to 4.5 me 
is provided by the vertical am- 
plifier of the PACO Model S- 
55 wide -band 5" oscilloscope 
kit. Other features include ver- 
tical sensitivity of 25 my/in 
RMS, choice of direct or ca- 
pacitive input coupling, "V" and 
"H" positions on horizontal 
sweep range switch for TV 
waveform analysis, and a 200- 
mv, 60 -cps internal calibrating 
signal. The unit costs $87.50 in 
kit form, and is also available 
fully wired. Model AS -1 Ac- 
cessory Probe Set is available 
at $14.95 extra. 

For further information, check 52X on Literature Card. 

Printed Circuit 'Lytics 
Three series of Cornell-Du- 

bilier electrolytic capacitors are 
printed boards. An indexing lug 
designed for mounting on 
is located off -center to prevent 
incorrect insertion. Types UPL 
and UPC have straight -pin 
connections - long and short 
ones, respectively. Type UPSC 
snaps into the mounting holes 
on the board to insure a firm 
mechanical connection. 

For further information, check 53X on Literature Card. 

Stereo Record Changers 
A new line of Collaro four - 

speed record changers has been 
designed especially for playing 
stereo recordings. The "Con- 
quest" Model TSC-640 (shown) 
is priced at $38.50. Also avail- 
able are the "Coronation" 
Model TSC-740 ($42.50) and 
the "Continental" Model TSC- 
840 ($49.50). Wow and flutter 
are held to 0.25% RMS in all 
models. 

For further information, check 54X on Literature Card. 

VOM -Ammeter Set 
The Triplett Model 100 VOM 

and Clamp -On Ammeter Set in- 
cludes a compact Model 310 
volt - ohm - milliammeter, a 
Model 10 clamp -on adapter for 
measuring AC line current (in 
amperes) by inductive pickup, 
a Model 101 Line Separator 
that can be series -connected in 
the AC line to provide a test 
point for the Model 10, and a 
leather case to hold the meter 
and accessories. 

For further information, check 55X on Literature Card. 

Replacement Flybacks 
Flyback transformers used in 

Westinghouse or Airline TV 
sets and bearing any of the part 
numbers 493 V004M02, -04, 
-05, -06 or 493V004H02, -04, 
-05, -06 can be replaced with 
Ram Model X163. Transform- 
ers 493V004M01, -03 and 493- 
V004H01, -03 are all replace- 
able with Ram Model X164. 

For further information, check 56X on Literature Card. 
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Self -Service Tube Tester 
The "Atlas" self-service tube 

tester manufactured by Affili- 
ated Television Labs. is 
equipped with a "memory bank" 
(a system of plug-in connec- 
tors) which allows the owner 
to modify the tester as neces- 
sary to prepare it for checking 
new tube types. Directions for 
changes are periodically issued 
by the manufacturer. Other 
features of the tester include 
40 beryllium copper sockets and 
a 41/2" meter with "Good -Bad" 
scale. List price is $129.95. 

For further information, check 57X on Literature Card. 

Home Antenna System 
TV and FM signals from one 

antenna can be delivered to 
every room in a home with a 
Jerrold "Master TV -FM Home 
System" kit, which comprises 
a broad -band VHF amplifier, 
a group of wall outlets and 
plugs, and enough lead-in wire 
to complete an average instal- 
lation. Plugs have a third prong 
to prevent accidental insertion 
into an AC outlet. List price 
of the kit is $67.75. 

For further information, check 58X on Literature Card. 

Dual Preamp Kit 
Dual preamplifier and con- 

trol circuits for a stereo sound 
system are contained in EICO 
Model HF 85. Level, bass and 
treble controls for the two 
channels have a clutch arrange- 
ment that permits either separ- 
ate or ganged operation. Price, 
including cover, is $39.95 in kit 
form or $64.95 wired. 

For further information, check 59X on Literature Card. 

Tube Caddy 
An assortment of 64 minia- 

ture tubes, 38 GT's, 16 large - 
bulb types, and various tools 
and parts can be loaded into 
the CBS-Hytron "Junior Tube - 
and -Tool Caddy," Model SH - 
38, which measures 71/4" x 
141/4 " x 171/2". Pin straighten- 
ers for both 7- and 9 -pin minia- 
ture tubes are molded into the 
plastic handle. 

For further information, check 60X on Literature Card. 

Antenna Packaging 
Clear Beam FM radio anten- 

nas are being packaged in dis- 
play cartons designed to catch 
the audiophile's eye. Types of 
antennas available are an om- 
nidirectional dipole, a folded 
dipole with reflector, and S- 
and 8 -element yagis. 

For further information, check 61X on Literature Card. 

Tube Tester Chart 
Owners of Seco Model 107 tube testers can briing their tube 

charts up to date with a new "Flip Chart Kit," Part No. FC -2- 
958. A complete set of cards and a new index panel give data 
on all tubes including newly -introduced types. Dealer net price 
is $2.00. 

For further information, check 62X on Literature Card. 

D-58 CATALOG 
at your 

Authorized 
ERIE DISTRIBUTOR 

The new ERIE D-58 Catalog, 
including the complete and 
enlarged line of ERIE Electronic 
Components is ready. Your 
authorized ERIE Distributor has a 
copy for you. If he can't supply you, 
write us, giving his name. 

Make the ERIE Catalog 
Your Catalog 

eeeeJll.GJ 6Aiaei DIVISION 
ERIE RESISTOR CORPORATION 

ERIE, PA. 

November, 7958 'PP REPORTER 79 

www.americanradiohistory.com



INDEX TO ADVERTISERS CATALOG AND LITERATURE SERVICE 

November, 1958 

Advertiser Page No. 

Acme Electric Corp. 66 Affiliated TV Labs 66 American TV & Radio Co. (ATR) 12 Amphenol Electronics Corp. 60 Arco Electronics, Inc. 50 Astron Corp. 39 

B & K Mfg. Co. 9, 32 
B & M Electronic Mfg. Co. 75 
Belden Mfg. Co. 41 Blonder -Tongue Labs 59 Bussmann Mfg. Co. 33 

CBS-Hytron 35 Castle TV Tuner Service 65 Centralab, A Div. of Globe -Union, Inc. .._ 51 Charles Engineering, Inc. 71 Chicago Standard Transformer Corp. _ 36 Clarostat Mfg. Co., Inc. _ 43 Clear Beam Antenna Corp. 55 

De Ro Electronics 64 
Doss Electronic Research, Inc. 42 Duotone Co.. Inc. 64 

E -Z -Hook Test Products 70 

Electro -Voice, Inc. 
Electro Products Laboratories, Inc. 56 Electronic Publishing Co. 72 Electronic Utilities Co. 61 Erie Resistor Corp. 79 

EICO 

General Cement Mfg. Co. 72 
General Electric Co. 14-15, 47 Gernsback Library, Inc. 74 

Hallmark Electronics Corp. 71 Hickok Electrical Instrument Co. 58 Hycon Electronics, Inc. 73 

International Rectifier Corp..._ 31 International Resistance Co. 
(IRC) 2nd Cover 

Jackson Electrical Instrument Co. ......... 65 Jensen Mfg. Co. 37 
Jerrold Electronics Corp. __._ 52 

Littelfuse, Inc. 4th Cover 

Mallory & Co., P.R. 16, 17 Marjo Technical Products Co. 74 Merit Coil & Transformer Corp. 69 

Perma-Power Co. 75 
Pyramid Electric Co. 44 

RCA Electron Tube Div. 3rd Cover Radio Receptor Co., Inc. 53 Raytheon Mfg. Co. 38 

Sams & Co., Inc., Howard W. 27, 70 
Sarkes Tarzian, Inc. (Rectifier Div.) 26 Srkes Tarzian, Inc. (Tuner Div.) 72 
Seco Mfg. Co. 68 
Service Instruments Corp. ....54, 66, 73, 74, 78 
Shell Electronic Mfg. Co. 57 
Simpson Electric Co. 63 
South River Metal Products Co. 68 
Sprague Products Co. 10 
Sylvania Electric Products, Inc. 19 

Tobe Deutschmann Corp. 67 
Trio Mfg. Co. 71, 73, 75 
Triplett Electrical Instrument Co. 49 
Tung -Sol Electric, Inc. 76, 77 

Vaco Products Co. 78 
Vis -U -All Products Co. 54, 70 

Webster Electric Co. 30 
Weller Electric Corp. 45 
Wen Products, Inc. 62 
Westinghouse Electric Co. 29 
Workman TV, Inc. 68 

Xcelite, Inc. 64 

80 PF REPORTER/November, 1958 

ACCESSORIES 
1X. E -Z -HOOK -Convenient reference sheet 

titled, "How to Build the Five Most 
Useful Scope Probes," with schematics, 
mechanical component layouts, etc. See 
ad page 70. 

ANTENNA SYSTEMS 
2X. BLONDER -TONGUE - Catalog sheet 

on 2 -set, 4 -set, UHF -VHF, Hi -Lo an- 
tenna couplers (Form No. EM -100). See 
ad page 59. 

3X. CLEAR BEAM - Literature on do-it- 
yoùrself antenna kits sold by service- 
men. See ad page 55. 

4X. JERROLD- - New 16 -page booklet tells 
how to obtain optimum TV and FM re- 
ception in every room, and gives com- 
plete details on new "Amplified Plug - 
In TV -FM Home System." See ad page 
52. 

5X. MARJO a "Channel King" Indoor An- 
tenna Bulletin No. 25 describing new 
models and model revisions. See ad page 
74. 

6X. TACO - New literature describing the 
TACO "Comparator", and outlining free 
antenna -sales material available to the 
installer. 

AUDIO & HI-FI 
7X. ELECTRO -VOICE -Catalog No. 126 on 

public-address and general-purpose mi- 
crophones. See ad page 13. 

8X. FANON -4 -page catalog describing com- 
plete line of low-cost high-fidelity speak- 
er -amplifier cartridge kits to convert 
phonos for stereo. Catalog also lists port- 
able and console stereo units. 

9X. GELOSO - 8 -page brochure describing 
"StenOtape" recorder and transcriber; 
4 -page brochure on "Ham" gear, and 2 - 
page catalog sheet on "Four -Bander" 
FM -AM short wave receiver and FM 

tuner. 

CAPACITORS 
10X. CORNELL DUBILIER-Literature on 

the "Treasure Chest Twins," service 
bench capacitor chests. 

11X. SPRAGUE -"ABC's of Ceramic Capaci- 
tors," a comprehensive brochure on 
theory and applications. See ad page 10. 

12X. TOBE DEUTSCHMANN -Cross -Refer- 
ence Chart for Twist -Prong Capacitors, 
a 24 -page booklet providing over 3,525 
listings of "preferred" Tobe twist -prong 
and tubular electrolytics to replace 5 
other major -brand types. See ad page 67. 

COMPONENTS -MISCELLANEOUS 
13X. CENTRALAB - New 16 -page "P.E.C. 

Guide" contains a new "How to Select, 
Test, and Replace" section. Also com- 
plete information on 8 new circuits. See 
ad page 51. 

14X. ELECTRONIC UTILITIES - New 6 - 
page catalog gives helpful information 
on imported electronic components for 
original equipment and replacement use. 
Includes data on Hitachi receiving tubes, 
capacitors, resistors, miniature compo- 
nents for transistor radios, tone -arm and 
crystal -pickup assemblies and cartridges, 
and transistor radio earphones. See ad 
page 61. 

CONTROLS 
15X. CLAROSTAT-Data on complete line 

of sound system controls, pads and at- 
tenuators (form No. 751773). See ad page 
43. 

16X. IRC - Form S -054 -No. 22 lists entire 
stock of replacement controls. See ad 
2nd cover. 

FUSES 
17X. 

18X. 

BUSSMANN - Quick reference catalog 
to all types of fuses used in the elec- 
tronic industry (Bulletin SFUS). See ad 
page 33. 
LITTELFUSE - Illustrated price sheet 
on fuses, fuse -holders, etc. See ad 4th 
cover. 

PICTURE TUBES 
19X. SYLVANIA -"There's a Big Difference 

in Television Picture Tubes," a 16 -page 
illustrated brochure describing precision 
manufacturing material and techniques 
that contribute to the life and perform- 
ance of quality picture tubes. See ad 
page 19. 

POWER SUPPLIES 

20X. ACME - Variable Voltage Adjustor 
Catalog VA -312. See ad page 66. 

SERVICE AIDS 
21X. ROGERS - Literature on the "Tel -A - 

Turn," new TV chassis rack designed 
to decrease repair time, eliminate 
struggling with heavy, hard -to -handle 
chassis, and permit full rotation and 
locking in any position. 

TECHNICAL PUBLICATIONS 

22X. HOWARD W. SAMS - Descriptive 
literature on new book, "Servicing 
Transistor Radios," plus new 1958 Book 
List including latest technical publi- 
cations on servicing TV, radio, audio, 
hi-fi, etc. See ads pages 27 and 70. 

TEST EQUIPMENT 

23X. AFFILIATED TV - Catalog sheets, 
literature and sales plans for servicemen 
on complete line of self-service tube 
testers. See ad page 66. 

24X. B&K - Bulletin AP12-R gives helpful 
information on new point-to-point signal - 
injection techniques with Model 1075 
'IV "Analyst"; other bulletins describe 
"Dyna-Quik" Models 500B, 650, and 
automatic 675 portable dynamic mutual 
conductance tube and transistor testers 
plus Model 400 CRT cathode rejuvenator 
tester. See ads pages 9, 32. 

25X. B&M - 4 -page folder describes induc- 
tive -winding tester and electronic switch. 
See ad page 75. 

26X. EICO - New 20 -page catalog shows you 
how to save 50% on professional test 
instruments, hi-fi, and "ham" equipment 
in both kit and factory -wired form. See 
ad page 46. 

27X. HICKOK - Complete information on 
new, low-cost dynamic mutual conduct- 
ance tube tester. See ad page 58. 

28X. HYCON - 8 -color data sheet on Model 
645R rack -mounted digital volt -ohmmeter 
contains complete specifications and de- 
scribes operating principles. See ad page 
73. 

29X. JACKSON - Folder covering entire line 
of "Service Engineered" test equipment. 
See ad page 65. 

30X. RCA - Form 3F764 on currently -avail- 
able instruments. See ad 3rd cover. 

31X. SECO - Descriptive literature on test 
equipment and servicing aids. See ad 
page 68. 

32X. SERVICE INSTRUMENTS - New 
multicolored catalog includes photo- 
graphs of each Sencore product in use, 
contains complete information and sche- 
matics. See ads pages 54, 66, 73, 74, 78. 

33X. SIMPSON- Brochure No. 2060 included 
descriptions of latest additions to com- 
pany's line. See ad page 63. 

34X. TRIPLETT - Special bulletin on new 
Tube Tester Model 3414. See ad page 49. 

35X. VIS -U -ALL - Descriptive literature on 
Model V200 Picture Tube Tester-Reac- 
tivator. See ads pages 54, 70. 

TOOLS 

36X. WELLER - 2 -color flyer illustrating 
features of new soldering irons with 
built-in "Magnastat" temperature con- 
trol. See ad page 45. 

37X. XCELITE - Catalog of hand tools for 
electronic servicemen. See ad page 64. 

TRANSFORMERS 

38X. CHICAGO STANDARD - 100 -page TV 
Transformer Replacement Guide, cross- 
referenced for over 7,000 chassis of 98 
manufacturers. See ad page 36. 

TUBES 

39X. GENERAL ELECTRIC - New bro- 
chures on G.E. tubes - "Here's Why 
General Electric Receiving Tubes are 
Better," and "Receiving Tube Inter- 
changeability." See ads pages 14-15, 47. 

40X. RAYTHEON - Revised 14 -page Tele- 
vision Picture Tube Characteristics 
booklet includes data on aluminized 
black -and -white and color tubes, face- 
plate deflection angle, bulb dimension, 
ion -trap requirements, and basing dia- 
gram. See ad page 38. 
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IF IT'S AN RCA TUBE...IT HAS TO BE "HEALTHY"! 

RCA specializes in the production of "healthy" tubes. Take the 
RCA-6AX4-GT, for example. It features important built-in safety factors 
that minimize internal breakdowns and "arc -over", reducing 
early -hour failures-while providing reliable performance in TV damper 
circuits. Here are some of the ways RCA builds this "good health" 
into the 6AX4-GT: 

Heater wire has been specially developed to improve welds, thereby 
reducing early -hour failures due to an open circuit at the weld point. 
Heater -spacer assemblies are pre -fired to eliminate leakage -producing 
contamination during tube production. And micas are specially 
sprayed to control plate -to -cathode leakage. 

These are some of the reasons why many designers and manufacturers 
of TV sets specify RCA's 6AX4-GT-the very same reasons why you 
should always ask your RCA Tube Distributor to "Ship RCA Only"! 

IA RADIO CORPORATION OF AMERICA 
eak Electron Tube Division Harrison, N. J. 

RCA Technical 
Booklet Available 

RCA Receiving Tubes and Pic - 
lure Tubes for AM, FM,and Tel- 
evision Broadcast (1275-H) 
... includes socket informa 
lion and useful dota for more 
thon 700 tube types. Ask your 
RCA Tube Distributor for your 
copy today! 
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we 
see our 

customers as ... 

Always seeking with long range 
vision the new advantages offered by the 

brands that have served them best 

Snap -on fuse holders, the Fuse Caddy 
for your Tube caddy, the LC Fuse 
Caddy and the convenient self-service 
dispenser for both fuses and fuse 
holders at your distributor. 
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