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NOW AVAILABLE 
ON A MASS PRODUCTION BASIS 

CORNELL-DUBILIER TINY 

MIKE 

The TINYMIKE now makes it possible for you to get full-sized 
"Cornell-Dubilier performance" in an ultra -small, space -saving 
ceramic capacitor only 19/32" in diameter and 5/32" thick. 
Application: Bypass and coupling in ultra -compact assemblies, 
especially for TV, FM and VHF. 
Characteristics: Unusually low inductance, minimized eddy curre-it 
losses, remarkable electrical ruggedness, high dielectric ceramic 
strength, high insulation resistance, low power factor. 
TINYMIKES are presently available in 500 volts DC working, 
in a capacity range from 50 to 150 mmfd. at ± 20% and 500 
to 5,000 mmfd. guaranteed minimum capacity. All C -D ceramics are 
stamped with capacity in micro-microfarads and conveniently 
packaged 10 to a carton. 

1910 1950 

CERAMICS 
- offering the same 
dependable performance 
as the specialized C -D 
Ceramic Capacitors, 
used for many years by 
the world's largest 
manufacturers of radio 
equipment. 

Since the performance of a ceramic capacitor depends in large 
measure on the quality of its ceramic body, every step in the 
manufacture of TINYMIKES is controlled by Cornell-Dubilier 
engineers. This means that the same dependable quality that 
has made C -D's famous for over forty years is now available 
in TINYMIKE ceramics. 
If your jobber doesn't have the new TINYMIKE ceramics yet, 
write direct to the factory. We'll supply you promptly thru 
the nearest C -D jobber stocking them. Catalog on request. 
CORNELL-DUBILIER ELECTRIC CORP., Dept. S30, South Plainfield, 
New Jersey. Other plants in New Bedford, Brookline and 
Worcester, Mass.; Providence, R. I.; Indianapolis, Ind.; and 
subsidiary, The Radiart Corp., Cleveland, Ohio. 

c9ecsy 4/Tsf/ 
CÒNSISTENTLY DEPENDABLE 

CORNELL -D (FuLlER 
CAPACITORS - AUTO VIBRATORS 

TV AND FM ANTENNAS - ROTATORS - CONVERTERS ©-_ 
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MADE !$ uS,A 

WHEAT helps me sell tubes, and the radio -TV service that goes 
with them, is buyers' preference for the G -E brand." You 

hear this from pleased servicemen ... everywhere ... who are 
cashing in on the strong trend to General Electric. Good tubes 
and popular-available in all the types you need, including 
latest designs-backed by advertising and promotion aids that 
really pull business your way ... these form a bright sales picture 
when you feature the G -E line. Build a fast-growing income on 
your public's faith in the General Electric monogram! Your G -E 
tube distributor will be glad to help. Phone or write him today! 
Electronics Department, General Electric Co., Schenectady 5, N. Y. 

oe1 e yyzipen eo /th t/!G 

GENERAL ELECTRIC 

TV PICTURE TUBES 

ONE SOURCE FOR 

ALL YOUR TUBE 

REQUIREMENTS! 

GLASS TYPES MINIATURES 

-also GERMANIUM 
DIODES and SELENIUM 
RECTIFIERS. Stock G -E 
100 -percent, to save time 
and routine in ordering- 
to have the benefit of bulk 
deliveries from your dis- 
tributor-to profit from 
General Electric tube qual- 
ity and product popularity. 

SERVICE, MARCH, 1950 I. 
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Sylvania's NEW 

Tube Testers 

are one jump 

ahead of 

tomorrow! 

Once again Sylvania has anticipated radio and 
television developments. Sylvania's new tube test- 
ers, both counter and portable models, are not 
only capable of testing every modern receiving 
tube ... they are calibrated to Sylvania's latest 
tube production standards. 

Experts in tube -testing have built this new in- 
strument ... but you don't have to be an expert to 
operate it. Counter clerks, uninitiated in radio 
technicalities, can use it after a few minutes' 

MODEL 219 

instruction. For the benefit of the customer, the 
illuminated meter reads "GOOD" or "REPLACE" 
for all tubes, including diodes. Gas tests can be 
made easily. It is the first tester with both circular 
and linear subminiature sockets. The new fast, 
smooth -running roll -chart is easily removable 
from the front panel. 

Modern styling of both models tells even the 
layman that your up-to-the-minute service is one 
jump ahead of tomorrow! 

A few more facts on what's NEW 
In Tube Testers 219 (Counter) and 220 (Portable) 

Novel voltage controls prevent tube damage 
Switch -numbers correspond to tube pin -numbers 
Switching arranged for easiest operation 
Exclusive ohmmeter -type indicator for shorts and leakage 
Shorted tube reads "REPLACE"- no neon lamp 
Double -size power transformer 

NOTE ON "KNOW-HOW" 
A comprehensive explanation of tube characteristics and tube 
tester applications comes free in each Operating Manual. 

SYLVNIAvE LF C'l'KI C 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOfOLAMPS 
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WHAT IS A FRINGE AREA? 

Is it Miles? ... Is it Limited to an Inside Antenna? 

Is it Limited by an Outside Antenna? 

ACTUALLY, IT'S THE PICTURE REGARDLESS OF LOCATION* 

RURAL districts that are located 
great distances from a transmitter are 
more commonly thought of as fringe 
areas. Here "The Standard Booster" 
literally reduces miles to feet and 
brings studio clear reception to your 
TV receiver. 

GOOD NEWS FOR SERVICE MEN 

The "Standard Tuner"... 
now available as 

a replace- 
ment unit 

through 
your local 

jobber. 

S1a#u!c4dCOIL PRODUCTS CO., Inc. 
CHICAGO LOS ANGLLES BANGOR, MICHIGAN 

FRINGE area reception also exists 
within a few miles of a transmitter. 
Natural or unnatural obstacles found 
in cities frequently cause fringe area 
conditions. "The Standard Booster" 
sweeps aside obstructions and gives 
your set the ideal picture. 

"The Naecla4d /3ocíd.te4' 

"The Standard Booster" provides the 
additional gain to improve the pic- 
ture where the signal is weak. Rural 
or city area, "The Standard Booster" 
is equally effective ... low noise 
factor ... trouble free operation. 

It's the signal strength at a particular location 
regardless of distance from the transmitter. 

4 SERVICE, MARCH, 1950 
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New Du Mont gra z lace plate 

Specifications 
Overall Length 18,4" 
Diameter of Bulb 12r7s 
Useful Screen Diameter _.. 11" 
Base Duodec xl 5 Pin 
Bulb Contact Recessed Small CaviT Cap 
Anode Voltage 11,000 Volts D. C. 
Grid No. 2 Voltage . .... 250 Volt` D. C. 
Focusing Coil Current ....110 Approx. Ma D. C. 
Ion Trap Current 120 Approx Ma D. C. 
Grid No. 1 Circuit Resistance 1.5 Max. Mecohms 

Bent -Gun, exclusive DuMont 
design, bends the electron 
bean: only once instead of 

twice as in other designs. 
Permits sharper spot focus. 

Featuring 

the 

For the first time this popular tube 
type is offered with all the refine- 
ments of the Du Mont design. 

Modification of the Bent -Gun 
makes possible the use of single 
or double magnet beam -benders 
thus assuring direct interchange- 
ability with other 12LP4's, yet as- 
suring that extra sharpness pos- 
sible only with the Du Mont gun 
structure. 

An ideal tube for improving the 
performance of existing receivers, 
using the Type 12LP4, or for incor- 
poration in new receiver design. 

Literature and quotations on request 

Trade Murk 

ALLEN B. DU MONT [ABORATORIES, INC., Tube Division, Clifton, N. J. Plants at Allwood and Passaic, N. J. 
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Keote4 SA 

The finest solder made 
for all television and radio work 
... Everything Electrical 

Kester Plastic Rosin -Core and Kester "Resin - 
Five" Core Solders are recognized by the 
trade as outstanding for the finest type of 
radio, television and electrical work. 

Kester Solders are made only from newly 
mined grade A tin and virgin lead. Fluxes 
chemically correct. 

'went 
866ie 

Only highly skilled craftsmen are employed 
by the Kester Solder Company. Flux formu- 
las and specifications are rigidly adhered to 
for perfect uniformity. 

KESTER MAKES GOOD SOLDERING EASY 

The wise serviceman insists upon Kester 

Solder from his jobber. By using Kester, the 

solder used in making the original equip- 

ment, he will do his best work. 

Ks ster...Standard for theTVand Radio Felds 

KESTER SOLDER COMPANY 
4248 Wrightwood Avenue, Chicago 39, Illinois 

Newark, N. J. Brantford, Canada 

KESTER 

SOLDER 

Making Kester Solder is an exact science 
from the raw material to the finished prod- 
uct. Everyone knows and prefers Kester be- 

cause it can be relied upon to do the job 
right every time, even under the most diffi- 
cult soldering conditions. 

DEPENDABLE 

MET ALS 

E 

VIRGIN 

ß 
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2"x 3" PM e 
Speaker -0.125 
watt; resonant fre- 
quency, 250-365 
cps; 1.5 oz. magnet; 
voice -coil imped- 
ance, 11.8 ohms 
(at 1000 cps); rim 
mounting. 

4"x6" PM 
Speaker -3 watts; 
resonant frequency, 
150-200 cps; 1.47 
oz. magnet; voice - 
coil impedance, 
3.2 ohms; rim or 
pot mounting. 

«4" PM Speaker 
-3 watts; resonant 
frequency, 170-225 
cps; 1.47 oz. mag- 
net; voice -coil 
impedance, 3.2 
ohms; rim or pot 
mounting. 

4 12" PM Speaker 
-12 watts; reso- 
nant frequency, 
70-85 cps; 2.15 
oz. magnet; voice - 
coil impedance, 
3.2 ohms; rim 
mounting. 

5" PM Speaker e 
-3 watts; resonant 
frequency, 150-200 
cps; 1.47 oz. mag- 
net; voice -coil im- 
pedince, 3.2 ohms; 
rim or pot mounting. 

High Fidelity at a new low price ... 

The new 51551 

15` Duo -Cone Speaker-Frequency re- 
sponse, 40 to 12,000 cps; 25 watts power - 
handling capacity; wide-angle radiation. 
Suggested list price, $55.00. 

4 12" Field -Coil 
Speaker -12 wafts; 
resonant frequency, 
70-85 cps; 1000 - 
ohm, 70 -ma. field; 
voice -coil imped- 
ance, 3.2 ohms; 
rim mounting. 

5" Field -Coil 
Speaker -3 watts; 
resonant frequency, 
150-200 cps; 450 - 
ohm, 65 -ma. field; 
voice -coil imped- 
ance, 3.2 ohms; rim 
or pot mounting. 

5"x7" PM e 
Speaker -6 watts; 
resonant frequency, 
120-140 cps; 1.47 
oz. magnet; voice - 
coil impedance, 
3.2 ohms; rim 
mounting. 

$ 4"x6" Field -Coil 
Speaker -3 watts; 
resonant frequency, 
150-200 cps; 450 - 
ohm, 65 -ma. field; 
voice -coil imped- 
ance, 3.2 ohms; 
rim mounting. 

«8" PM Speaker 
-8 watts; reso- 
nant frequency, 
75-95 cps; 2.15 
oz. magnet; voice - 
coil impedance, 
3.2 ohms; rim 
mounting. 

011), a quality line of replacement 
speakers from one dependable source 

Quality -engineered for depend- 
able performance ... and priced 
for replacement needs . . . the 
RCA line of standard speakers 
offers you a great selling potential. 

From the superb 15" high- 
fidelity duo -cone to the 2" x 3" 
elliptical-each RCA speaker is 
designed with top engineering 
skill, made of the best materials, 
and mass-produced under rigid 
quality -control methods. 

RCA's PM and field -coil types 
meet practically all replacement 
requirements. All 4", 4" x 6", and 
5" speakers are supplied with a 
universal mounting bracket that 

saves time in mounting either 
clinch -type or strap -type output 
transformers. 

Look to RCA-and your RCA 
distributor-as a dependable 

source for all of your replacement 
speaker requirements. For full de- 
tails on the complete line, ask 
your RCA distributor for Bulle- 
tins 2F892 and 3F620. 

Check these important features! 

Moisture -resistant voice -coil 
suspension-unaffected by humidity 
changes. 

Rugged mechanical construc- 
tion with welded housing assembly. 

J Exclusive clamping spring 
permanently locks Alnico V magnet 
in larger sizes of PM speakers. 

Mechanical filter ring in 12" 
speakers cuts needle scratch and 
10-kc. whistle. 

Rugged-Dustproof resistant- 
Rustproof resistant. 

Adjustable voice -coil mounting 
in 12" speakers. 

Rim mounting designed to RMA 
standards. 

RADIO CORPORATION of AMERICA 
ELECTRONIC COMPONENTS COMPONENTS HARRISON.N. J. HA/R/SON, N. J. 
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te//yaer NOW, you pan e \ 
Customers 

it covers TEIEL'/S/ON, too! 

s ,To CenTfFr, 
414 

FRANK'S RADIO & TELEVISION SERVICE 

has met the requirements of 

RAYTHEON 

BONDED ELECTRONIC TECHNICIANS 
.9/f,.9 6y tF AMBIICAN MUTUAL LIAIILYPf IYJUTAACB IMMtAhY 

e4,4.4ye43l4/47 yC91...L:,rsn.rAneriy°.... gerywc9.a. 
3. , ; :."'...,...1.4.:. ...6..4...y..:ex..r 

. :.... - _.:-+. .a ..... .. 
2=4 ...me :... M. 4..164. ..... nr.,:v..:.1a-.r.'. r . m Mir 

r,...1 

..4111444.44uu I..u4,n4, MPS. 

The famous RAYTHEON Bonded Electronic Technician Cer- 
tificate now covers Television as well as Radio. And the aggregate 
cash protection of each registered dealer certificate has been 
increased to $400.00. 

Think of it ... your 90 -day guarantee on TV and Radio repairs 
and replacement parts - backed by American Mutual Liability 
Insurance Company's assets of close to $100,000,000.00. 
Here's the one, sure way to win and hold customer confidence, and 
it's FREE - to qualified service dealers 
If you're not yet a Raytheon Bonded Electronic Technician get in 
touch with your Raytheon Tube Distributor at once. It costs you 
nothing but it puts you first in line toward better volume and 
profit from your television and radio service work. 

aI I 

exceaeizce in glecfii,anr.'có 

% 

ACT NOW! Ask your Raytheon Distributor how 
to become a BONDED ELECTRONIC TECHNICIAN 

Radio Receiving Tube Division 
Newton, Mass., Chicago, III., Atlanta, Ga., Los Angeles, alif. 

RADIO AND TELEVISION RECEIVING TUBES, CATHODE RAY TUBES, SPECIAL PURPOSE TUBES, SUBMINIATURE TUBES, MICROWAVE TUBES 
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source contamination and assure corrosion -free 
elements. Types MT, MTD and MTH have heavy 
insulating sleeves that are wax impregnated- 
not dipped. Polarity is clearly indicated. Posi- 
tive electrodes are formed of rugged, etched foil 
aluminum plate to insure longer life, greater 
dependability, and better electrical character- 
istics. See your Jobber-if he can't supply you- 
write us direct. 

7 llSEYE! 
411e Sahgamo e ha i n 
Scores wit% T?epairmen 

everywhere 

Types MT, MTD and MTH electrolytic capacitors, 
the Sangamo Chieftains, are ideal replacement 
electrolytics. Tiny, but durable, they fit any- 
where! Their small physical size makes them a 
"natural" for application in tight spots beneath 
a chassis, and the bare tinned -copper wire leads 
make them easy to mount. 

Sangamo Chieftains are manufactured under 
carefully controlled conditions to protect against 

BIG CHIEF SAfGAMO SAYS: 

LITTLE CHIEFTAINS YOUR GOOD FRIENDS! 

MAKE REPAIR WORK EASY.,, FIT IN 

TIGHT SPOTS... LAST LONG TIME . 

/vmaiia-fflé et.uva 

Your own trial -use will convince you that new standards of depend- 

ability and longevity have been built into Sangamo Electrolytics. Full 

information is given in Sangamo Capacitor Catalog No. 800, which is 

yours for the asking, and without obligation. 

Micas, Papers, Electrolytics, Buttons, Molded Tubulare 

AK A. ®,,;A. A. 
SANGAMO ELECTRIC COMPANY 

SPRINGFIELD, ILLINOIS 
In Canada: Sangamo Electric Company Limited, Leaside, Ont. 

Type MT 

Dry Electrolytic 

Sc',-' 
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UP 
and Lever Switching Connects Each Tube Pin to Proper Circuit 

DOWN 
1. ALL ELEMENT CHECK-Thor- 
ough conclusive test of tube elements, 
shields and taps. The only commer- 
cial tester to get at each tube pin and 
make an open and short check. 
2. NO HUNTING FOR SOCKETS 
-No plugging into wrong socket. 
Circuit flexibility requires only one 
socket for each type of tube base. 
3. CIRCUIT CLARITY-Lever 
switch numbering corresponds to 
RMA tube pin numbers, connected to 
bring out each active tube element. A 
simple up or down motion of the 
lever instantly makes the connection. 
4. OPERATION SIMPLICITY - 
Minimum of control settings plus 
straightforward arrangement of this 
outstanding emission circuit. Gener- 
ally not more than five of the 10 lever 
switches need be set. 
5. "PICTURE" YOUR CIRCUIT 
-Assures confidence in tests and en- 
ables special tube checks for balanced 
circuits, special loads, etc. "Trick" 
switching circuits make it more dif- 
ficult for the serviceman to "picture" 
his test circuit. 
6. SET UP YOUR OWN TEST FOR 
NEW TUBES - The "pictured" 
circuit and straightforward test pro- 
cedures enable the user to set up data 
for new tubes. A feature rarely found 
in commercial type tube testers. 
7. INDIVIDUAL CONTROL FOR 
EACH TUBE ELEMENT - Takes 
care of roaming elements, dual cathode 
structures, multi -purpose tubes, etc., 
in addition to standard value tests. 

10..,-_.K º,l> 
rcwrmarFs 
*M, 

_ '- rr 
s 

... Combination 
Volt -Ohm -Mil -Ammeter Model 3480 
This tester combines the Tube Tesler Model 3413 with complete 
facilities for voltage current and resistance analyses . a real 
economy for those shops requiring a combination tube tester and 
volt -ohm -mil -ammeter . . . Attractive two tone. metal case with 
detachable hinged cover ... 

TECH DATA 
D. C. Volts: 0-3-12.60-300-1200, et 10,000 Ohms/Volt. 
A. C. Volts: 0.3-12-60-300-1200, at 2,000 Ohms/Volt, 
D. C. Amps: 0.12, at 250 Millivolts. 
D. C. Milliamps: 0-1.2-12.120, at 250 Millivolts. 
Ohms: 0.1000.10,000 (10.100 at center scale). 
Megohms: 0-1-50 (10,000.500,000 Ohms center scale). 
Output: Output Jacks, Condenser in series with A. C. Volt ranges. 
Scale: 5.6" long on top scale arc. 0.1000 Ohms and 0-50 Megohms on top arc. 
0.12.60-300 A. C. and D. C. Volt figures are on four separate arcs. Scale 
markings are black on white except A. C, are red on white; O.1K Ohms scale 
is green on white. 

TUBE TESTER MODEL 3413 
Triplett lever swixhing 
circuit arrangemen- has 7 
dist:nc: advantages con- 
tributing to maximum f 

simplicity of opera - 
lion any ant:-obsole.erce. 
NET DEALER $6675 PRICE 

s`Eiee.:4tioeZ 

MODEL 3480 $9875... U.S.A. Dealer NE 

SEE AT YOUR RADIO PARTS DISTRIBUTOR OR FOR MORE INFORMATION ... WRITE 

.TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO, U.S.A. 
In Canada: Triplett Instruments of Canada, Georgetown, Ontario 
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Exclusive THREE -UNIT Construction 
You build my Television Receiver - 
Tester in three separate units-one 
unit at a time...each complete and 
self contained within itself. With 
each unit you perform dozens of im- 
portant experiments-and each unit 
may be used in actual Television 
receiver servicing. In this way my 
training may save you many dollars 
by eliminating the need for costly 
TV Test Equipment,. With these 
three units you can locate most TV 
Receiver troubles quickly and easily. 

HERE IS THE LONG SOUGHT ANSWER IN TELEVISION TRAINING FOR THE MAN 

ALREADY IN RADIO! TRAIN AT HOME-FULL PROGRAM -4 TO 8 WEEKS! 

Low Cost - Monthly Payments. Everything You Need to Learn... 

TELEVISION 
I Send You NOT JUST an Ordinary TV Kit-But a Complete 

Training System Including TV Test Equipment 

YOUR CHOICE OF 

7, 81/2 OR 10 INCH 

TELEVISION PICTURE SIZE 

TV Tuner-I. F. Unit 
Contains the RF amplified local 
oscillator, mixer and three stages of 
broad band IF amplification and 
the video second dector. The output 
constitutes the video signal and 
audio IF signal. For training, it is 
used to build and test video second 
detector, and stagger tuned IF 
amplifier obtaining 4.5 me band 
pass. For TV servicing, it becomes 
a TV calibrator for IF alignment, 
substitute tuner, IF signal injector 
and second detector. 

BE READY FOR TOP PAYING TELEVISION JOBS 

If you are a radio -serviceman, experimenter, amateur or advanced 
student ... YOUR FUTURE IS IN TELEVISION. Depending upon 
where you :live, Television is either in your town now ... or will be 
there shortly. This is a vast new industry that needs qualified trained 
men by the thousand to install and service TV sets. There's really 
big money in Television, but you MUST know what you are doing 
to "cash -in" on it. I will train you in a few short weeks if you have 
had previous radio training or experience. 

VETERANS-Radio por- 
tion of training available 
under G. I. Bill 

Here is the NEW Combination Sprayberry 
Television Training System 

Out of my laboratory has come an entirely new Tele- 
vision Training...cutting months off the time required 
in old methods. I give all the knowledge and experi- 
ence you need in weeks instead of months. I start 
where your present radio experience ends. The same 
day you enroll with me, I rush the first of many big 
Television kits that I will send during your training. 
From the first hour you are experimenting and testing 
practical TV circuits...and you keep right on from 
one fascinating experiment to another. You build the 
remarkable new Television Receiver -Tester illustrated 
at the left and useful TV Test Equipment. I give you 
theory, too, but it's 100% practical stuff that will make 
money for you in Television. 

Video -Audio Amplifier Unit 
Provides 4.5 me IF ratio detector, 
low voltage power supply. For TV, 
it becomes the audio output, includ- 
ing speaker, video output and low 
voltage power supply for RF and IF 
stages. For training, it is used to 
build and test transformer type 
power supplies, audio, video, IF 
amplification and FM detection. For 
TV servicing, it is an audio signal 
tracer, IF signal tracer, video signal 
tracer and low voltage power supply. 

Video Tube "Scope" Unit 
Scope unit contains low and high 
voltage (6000 V.) power supply for 
independent operation. For tele- 
vision, it becomes the sync, vertical 
and horizontal sweep circuits and 
their power supplies. For training, 
it is used to build and test most TV 
power supply, deflection, sweep, 
oscillator, and sync circuits. For TV 
servicing, it is a video signal tracer 
and sweep signal analyzer as well as 
substitute high and low voltage 
power supplies. 

IMPORTANT-FOR MEN JUST STARTING OUT IN RADIO -TELEVISION 

If you have no previous experience in Radio work, be sure to mark 
that fact on the coupon below. I will send you complete information 
about my Radio -Television training that starts with basic funda- 
mentals and carries you right through my new Radio and Television 
Training. I will send you my two big Radio -Television books, 
including an actual lesson selected from my course. I want you to 
know exactly what this great industry has in store for you. There 
is no obligation, of course, and NO SALESMAN WILL CALL. 

FILL OUT AND MAIL COUPON 
Get these Valuable Books FREE! 

Every Radio Serviceman today realizes his 
future is in Television. He knows he 
MUST have training-the right kind of 
practical training such as I am now offer- 
ing-to protect his job, his business for 
the future. This is equally important for 
the man just starting out. And so I urge 
you to get the facts I offer you FREE and 
without obligation. Learn how quickly 
and easily you can get into Television. 
Fill out and mail the coupon TODAY. 

SPRAYBERRY ACADEMY OF RADIO,111 N. Canal, Dept.5-H, Chicago 6, III. 

SPRAYBERRY ACADEMY OF RADIO, Dept. 6-H 
111 North Canal St., Chicago 6, III. 
Please rush to me all information on your Radio -Tele- 
vision Training plan. I understand this does not obligate 
me and that no salesman will call upon me. 

Name Age 

Address 

City State 
Please Check Below About Your Experience 

E Are You Experienced? E No Experience 
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New 2 -Stage Pre -Amplifier 

Increases Original TV Signal 

Strength 5 TIMES 

ANCHOR'S 
performance 
curves have 
never been 
challenged. 
Undisputed 
laboratory 
tests prove that Z 

the ANCHOR 
Two Stage 
BOOSTE R 

increases the 
original TV 
signal strength 
5 TIMES. 
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ANCHOR'S NEW 2 -STAGE BOOSTER NOW Enlarges Your TV Market 
for Sales to Thousands of New Suburban and Fringe Area Residents 
In 1949 the ANCHOR Single Stage BOOSTER improved television reception for 1 out of every 4 TV Set Owners. 
Thousands of apartment dwellers, suburban and fringe area residents the nation over demonstrated their prefer- 
ence by making ANCHOR the Number One BOOSTER in sets sold. ANCHOR developed this recognition only through 
its own top-notch performance by being able to deliver sharp snow -free pictures in most difficult conditions. Now 
ANCHOR has added the new Two Stage BOOSTER to their line to bring television, and the finest television re- 
ception, to everyone. The New ANCHOR Pre -Amplifier Will Out -perform Any Two Stage BOOSTER on the market. 
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Single Knob Construction allows switching 

and tuning with a flick of the wrist. 

Radically new switching of tube and circuit 

components. 

Modernly styled with streamlined plastic es- 

cutcheon. Soft mahogany leatherette finish. 

Most stable non -regenerative unit available. 

The unit that is not returned. 

ENGINEERING 
ALWAYS A 
YEAR AHEAD! 

ANCHOR RADIO CORP. 
2215 SOUTH ST. LOUIS AVENUE CHICAGO 23, ILLINOIS 
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Chaos in the Picture Tube 

THE DOMINANT NEED for a con- 
stant voltage input to the TV receiver, 
often stressed in these columns and in 
the field and on the production line 
as the key to a well-balanced picture, 
in brightness, contrast and size, re- 
ceived quite a bizarre demonstration 
during the recent coal strike, a dem- 
onstration which in some areas, where 
the voltages dipped low because of 
emptying fuel bins, was called a pic- 
ture -tube nightmare. 

Commenting on the reports of sev- 
eral companies, serving over fifty - 
thousand set owners, a spokesman said 
that pictures were losing brightness, 
shrinking, expanding, going out of fo- 
cus, and generally going wacky. 

Manufacturers and service compa- 
nies were so besieged by 'phone calls 
that they pleaded with set owners to 
refrain from calling in Service Men 
until the coal strike had been called 
off. 

While the line conditions during the 
paralyzing days of the strike were 
more severe than usual, tests have 
shown that power variations of some 
substance are quite common, and as a 
result are often the cause of a variety 
of picture - reproduction problems, 
which are blamed on other sources in 
the receiver or elsewhere. 

Probes* of the relative effects of 
fluctuations in the line have revealed 
that there are two types of variations 
which contribute to the difficulty. 
There are those line voltages that 
change over a long period of time, 
and those with fluctuations which are 
rapid in their nature. The long-term 
changes, occurring over a period of 
minutes or hours, can be caused by the 
load on the various circuits of the 
system, while the rapid fluctuations 
are normally caused by the starting 
of motors, refrigerators and other 
household appliances. It has been 
found that in some instances these 
collective fluctuations occur quite rap- 
idly, frequently as often as six cycles - 
per -second, constituting what might 
be termed a modulation of the line 
voltage. And, oddly enough, these 
observed line -voltage fluctuations have 
not been greater than one or two 
volts. 

*Based on analyses made by Hans U. Hjerm- 
stad of Sola Electric. 

RADIO TELEVISION ELECTRONIC 

SERVICE 

A gradual change in line voltage 
often results in a variation of the 
picture size. It has also been found 
that the horizontal and width con- 
trols may have to be altered, bright- 
ness and contrast controls might re- 
quire readjustment and, in some in- 
stances, the vertical controls can be- 
come critical. Readjustment of tun- 
ing might be required, too, because of 
a change in the local oscillator fre- 
quency. 

When the line voltage changes rap- 
idly, the dimension of the picture 
might appear to change rapidly, too. 
On certain types of receivers it has 
been found that a line modulation in- 
volving but 1 / volts can cause as 
much as /" to /" deflection of the 
outer circle of a test pattern. 

As Many Service Men have learned, 
there is an effective way to solve the 
problem, and this is through the use 
of a constant -voltage transformer in 
the line input. Such a transformer can 
correct line -voltage variation to better 
than 3%, with a 15% input voltage 
variation. 

If there's chaos in that picture tube, 
check that line voltage ! 

TV Radiation 

THE PROBLEM OF RADIATION from 
the local oscillator and sweep circuit, 
a severe problem since the earliest 
days of set production, has become, 
with the increased distribution of re- 
ceivers, even more acute. 

While it is true than many manu- 
facturers are making every effort to 
curb the nuisance by such procedures 
as encasement of the tuners in double - 
shielded compartments and isolation of 
the control shafts with bakelite insets, 
many are dismissing the problem too 
lightly. 

RMA has prepared a series of stand- 
ards on local oscillator and sweep 
circuit radiation which should be fol- 
lowed by everyone, and not just a few. 

Service Men, who are called in on 
radiation problems, do face a knotty 
situation. They can, if they are very 
careful, provide tuner and input shield- 
ing and shaft isolation. But the 
term, careful, cannot be emphasized 
too strongly here, for improper place- 
ment of the shield, perhaps too close 
or too far away from the coils or 
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capacitors, can impair receiver effi- 
ciency through absorption. 

Here is one problem for the manu- 
facturers, and we hope that they all 
agree to take it in hand immediately. 

Component Ratings 

THE TREND to the use of high -rat- 
ing components, such as capacitors, 
resistors and transformers, is on the 
march, fortunately. 

Producers are, in the main, employ- 
ing parts which are rated at anywhere 
from 50% to 100% beyond the normal 
load. 

There are, however, many manu- 
facturers who insist on using low - 
rating components and running the 
risk of causing burnout of the parts 
and eventual destruction of the com- 
plete receiver. 

If, during a call, it appears that the 
problem is an overloaded component, the 
circuit diagram can be found to be quite 
a handy guide. A careful study of the 
circuit will disclose just how a compo- 
nent is being used, and whether or not 
the component which appears to be in 
trouble, or perhaps others in the circuit 
through which higher voltages might be 
traveling, could be the source of the diffi- 
culty. 

Here, again, we have a situation which 
can be eased on the production line. 
Should, however, a Service Man encoun- 
ter the under -rated receiver component 
condition there are many tools, particu- 
larly that circuit diagram, which can 
come to the rescue. 

Small TV Chassis 

DESIGN INGENUITY must be considered 
carefully when evaluating TV receivers 
which feature quite a reduction in their 
tube complement, when compared with 
the original 30 -tube type models. Com- 
menting on this point, during a recent 
informal meeting, C. O. Caulton, of 
RCA, said that: "Engineers knew in the 
early days that they could take out some 
tubes and obtain the same performance, 
but they weren't certain which types 
could be eliminated." 

These engineers have now found, ac- 
cording to Caulton, that they can use 
multiple -functioning tubes in highly ef- 
fective streamlined circuits to provide an 
efficiency equivalent to the older rambling 
circuits which used many more tubes for 
the same purpose. It was pointed out 
that there are, of course, models which 
do employ too few tubes, according to 
present standards, but in the main the 
popular 20 to 24 tube -type chassis have 
been found extremely satisfactory for 
most receiving areas.-L. W. 
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Fig. 1 

Typical horizontal output circuit (less transformer and yoke) with which a Service Man must be familiar to determine solutions to linearity problems. 
The circled numbers indicate the components which are involved in controlling horizontal size and linearity. The specific function of each of these 

components is described in the text. 

ONE OF THE MOST persistent problems 
encountered by the Service Man has 
been found to be linearity and, to a 
lesser degree, size control in the hori- 
zontal direction of the picture. 

It must be presumed that the receiver 
may never evidence linearity which is 
nearly perfect, short of extensive re- 
design, for there are a great many in- 
terleaving factors within the output 
transformer and yoke coils which must 
be taken as fixed. There are, in fact, 
so many of these factors that an ac- 
curate prediction of the operation of 
any combination of these elements sim- 
ply cannot be made despite the apppli- 
cation of any amount of engineering 
technique and knowledge; it is mostly 
a matter of cut -and -try. 

In preparing a routine for correc- 
tive -measure checking, a typical .hori- 
zontal output circuit (Fig. 1) can be 
used as a basis of planning, with con- 
sideration for such factors as size and 

linearity which are interdependent and 
thus it is usually not possible to change 
one without effecting the other. It is 
also important to remember that some 
elements can cause a serious change 
on high -voltage results, while others 
do not. To check such changes the 
vertical picture dimension and bright- 
ness should be watched; an increase of 
the vertical size when working with 
horizontal circuits means that the high 
voltage is decreasing, as does a reduc- 
tion of brightness and probably change 
of focus. 

Additional factors' which have been 
found to merit consideration are: 

(1) The width or drive control of 
some receivers; in other models a fixed 
resistor is used for this purpose. This 
control produces a large stretch on the 
right, and some influence on left. No 

'Refer to Fig. 1 for numerical identities. 

great change in high voltage will be 
noted within the useful range. 

(2) The peaking resistor which 
adds a spike to the sawtooth of voltage. 
This component very materially affects 
high voltage. It elongates left side of 
picture over a portion of its useful 
range, right side over the other; com- 
presses extreme left. 

(3) The grid resistor. In this in- 
stance, an increase of resistance pulls 
in an elongated left side to a moderate 
degree. In correcting, the resistance 
should not be increased to over 1 or 
1.5 megohms or instability may result. 
If this resistance is changed, the re- 
ceiver should be tested at all ranges 
of line voltage which will be encoun- 
tered. 

(4) The cathode resistor. Here 
an increase of resistance can pull in 
the right side slightly more than the 
left. As a rule, if the unit is bypassed 
with a capacitor, both sides will be 
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Horizontal Size and Linearity 

How to Control Picture Width and Linearity 
Through Circuitry and Component Applications, 
and Correct Picture Size Through High -Voltage 
Regulation. 

affected. Sometimes this component 
is placed in a receiver as a safety de- 
vice or as a protection against loss of 
negative grid bias (grid current flow 
through grid resistor) if excitation is 
lost. 

(5) The cathode bypass, which in 
most circuits, increases size and 
stretches right, and reduces left-hand 
side of picture. 

(6) The screen -grid bypass. This 
capacitor may be connected to the 
cathode or ground for a slight change 
in linearity and stretching of the right- 
hand side. 

(7) The screen -grid resistor. This 
part has little effect on the right but a 
large effect on the left to the center - 
left, and some effect on the high volt- 
age. In correcting, its resistance 
should not be reduced to the extent 
that there is excessive screen grid dis- 
sipation (screen current times cathode - 
screen voltage) which is 3.2 watts for 
the 6BG6G. 

(8) The damping resistor. A de- 
crease of resistance here improves 
damping and overcomes stretch at ex- 
treme left, but changes the overall size 
to some extent and reduces high 
voltage. 

(9) The width coil, which provides 
slightly more effect on the left-hand 
side than on right. 

(10) The damping tube. A low 
emission from this tube results in a 
small picture size and a poor regula- 
tion of the high -voltage supply; pic- 
ture enlargement depends upon in- 
crease of beam current. 

(11) The high -voltage rectifier. 
Here, too, a low emission or the pres- 
ence of gas affects high voltage and 
regulation of the hv supply. 

by J. F. BIGELOW 

(12) The high -voltage filter re- 
sistor. An increased resistance re- 
sults in a poor hv regulation. 

(13) The horizontal yoke capacitor, 
which removes transients (ripples) at 
left side of picture. To correct it must 
be connected to the proper coil of the 
two. 

(14-15) The linearity control capaci- 
tors.. In some models a single capaci- 
tor is used without the linearity coil. 
These parts affect particularly the right 
side of the picture. Within normal 
capacity values, the capacitors have 
little effect on the hv. Changing their 
value causes the linearity control to 
affect either the left or the right side. 
The value change can also produce or 
cause the linearity control coil to inject 
bright vertical bar(s) moving across 
the picture starting at the right. 

(16) The linearity controls, some 
of which have a center tap. These 
controls often produce a ripple on the 
output tube plate voltage and affect the 
wave form of the reproduced deflec- 
tion signal. The phase of the ripple 
can be changed by the constants of the 
circuit. 

(17) The high -voltage filter capac- 
itor, which is charged by a deflection 
pulse through the high -voltage resistor. 

Increasing Picture Width 

Should trouble be encountered with 
picture size, the following corrective 
measures are suggested: 

(1) Removal of the width coil from 
the circuit to provide an increase of 
about M" to 1" in width, and an in- 
crease of high voltage by perhaps 
kv. 

(2) An increase in the drive at out- 
put tube grid which can be provided 
by reducing the value of the width or 
drive control. 

The Screen -Grid Resistor 

(3) A change in the size of the 
screen -grid resistor. This may require 
either an increase or decrease of the 
resistance to increase size. 

(4) An increase in the size of the 
damping resistor, producing some 
stretch at the extreme left, which may 
be slight and tolerable in view of in- 
creased size. 

(5) A change in the size of the 
grid resistor. 

Yoke Connections 

(6) Change of the connection of 
the yoke to the transformer (from tap 
B to tap C, for example). 

(7) Bypassing of the cathode re- 
sistor, if not already bypassed. Sizes, 
in the order of .05 to 2 mfd, can be 
tried. 

Series Resistor Change 

(8) If the screen or other parts of 
the circuit (except the output tube 
plate) are connected to a boosted B 
terminal, connection to B+ may help. 
This modification can be made by 
changing the series resistor, as neces- 
sary, to reestablish proper screen or 
other potential, providing an increase 
in boosted B and greater deflection. 
This may result in a saturation of the 
transformer core and compression of 
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the extreme right-hand side of the pic- 
ture. Also, the linearity at the extreme 
right may change with the horizontal 
centering control. Such a reduction 
of dc through the transformer coil will 
then not be tolerable. 

High -Voltage Decrease 

(9) A decrease of the high voltage 
by the following two steps: (a)- 
Placement of a small capacitor across 
a portion of the transformer secondary 
coil, observing voltage ratings if across 
the whole secondary. If placed 
between b and c in the circuit, the 
values can be from about .01 to .03 
mfd (600 volts). If the capacitor is 
placed across a greater number of 
turns, the capacity will be reduced and 
voltage increased. It must be remem- 
bered that peak potential across the 
secondary approximates 1,000 to 1,500 
volts. (b)-If the bottom connection 
of the hv filter capacitor is connected 
to the yoke, it might be connected in- 
stead to ground (conversely, connec- 
tion from ground to the high side of 
the secondary will increase high volt- 
age). 

Increasing Deflection 

(10) Replacement of the 6BG6G 
with a 6CD6, which will afford an in- 
creased deflection, probably higher 
voltage and better regulation of the 
hv supply. Improved damping and 
linearity of the picture may also result 
from this change. Socket connections 
of the two tubes are identical, but the 
6CD6 draws more filament current 
than the 6BG6G. If excessive scan is 
thus obtained, the converse of some of 
the foregoing suggestions should be 
applied. 

Peaking Resistor Effects 

(11) Proper use of the correct 
peaking resistor which has great in- 
fluence upon high voltage and upon 
size. This, in fact, is the most effec- 
tive element in influencing horizontal 
deflection. 

Tube Selection Import 

(12) Selection of the best tube. 
Some tubes are better than others. 
This is only a makeshift, and probably 
temporary suggestion, for the tube will 

age and deflection again will be insuf- 
ficient. 

Meter Applications 

(13) Application of higher voltage 
to the discharge tube (width or drive 
resistor should be connected to higher 
supply voltage) or to oscillator plate. 

Some of the items have a large 
effect upon damper tube current. 
Therefore a meter should be placed in 
series with the damper cathode, and 
tube ratings not materially exceeded. 

Changing Linearity 

Trouble on the right-hand side, the 
most common complaint, can be cured 
by installation of properly -valued ca- 
pacitors (associated with linearity 
coil). Since a difference of .01 mfd 
may produce outstanding results, only 
one or two sizes need be tried. A ca- 
pacity decade is the most reliable tool 
here. It's also been found wise to ex- 
periment with the screen and control 
grid resistors, peaking resistor, etc. 

In the resistor tests, it is best to em- 
ploy potentiometers and replace with 
fixed resistors, when the proper sizes 
have been determined. 

High -Voltage Regulation 

With a poor regulation of the by 
supply, and an increase of beam cur- 
rent (brightness), the picture size will 
be altered materially. With the kick- 
back type of supply, the regulation has 
been found to be weak at times and 
size changes have been prevalent. 

Regulation Accuracy Check 

In determining the accuracy of the 
regulation the following evaluation can 
be used: If the picture does not dis- 
appear entirely or decrease in bright- 
ness under an advance of the bright- 
ness control, operation can be consid- 
ered satisfactory. To improve a con- 
dition of poor regulation the following 
corrective steps can be tried: 

Improving Regulation 

(1) Change tubes, particularly the 
by rectifier. 

(2) Replacement of the hv filter ; 

the resistance of this component usu- 

ally increases. Drawing an arc to the 
chassis from the kv anode connector 
will reveal this difficulty. 

(3) Picture tube may have gas and 
require replacement. 

Ion -Trap Adjustments 

(4) Correction of improperly ad- 
justed ion trap; improper adjustment 
results in excessive advancement of 
brightness control for desired bright- 
ness. An improperly adjusted trap 
magnet may also ruin the tube through 
vaporization of the gun elements. 

Importance of Series Resistor 

(5) Removal of the series -resistor 
or reduction of resistance to improve 
regulation, if the hv rectifier tube 
heater is not sufficiently bright when 
the brightness control is advanced. If 
there is no series resistor, an added 
half turn on the transformer is pre- 
scribed, although tampering with this 
winding even to the extent of one turn 
can seriously affect scanning. (To de- 
termine the proper brightness of the 
rectifier filament (1B3/8016 tube), 
apply measured P/4 volts from a bat- 
tery; the filament will be but dull - 
bright. Excessive voltage to the point 
of bright incandescence will surely re- 
sult in ruin of the tube and poor hv 
regulation after a short time. In- 
creased series -resistance or a reduc- 
tion of coil turns is then necessary.) 

(6) Change in the size of the 
screen -grid resistor associated with 
the output tube. 

Grid -Bias Voltage Effects 

(7) Increase in the available power 
from the output tube using an increased 
boosted B. This can be achieved by 
changing the tube type or decreasing 
grid bias voltage, as previously out- 
lined, and then reducing the scan, if 
necessary. 

In short, poor hv regulation can be 
caused by a high -internal resistance of 
the supply, either an actual lumped re- 
sistance such as the filter resistor or 
low tube emission, or by the inability 
of the supply to furnish the increased 
power demanded by increased beam 
current. 

If the system has to be strained to 
supply sufficient power for adequate 
deflection, it cannot provide the added 
power demanded. 
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Fig. I 
Setup for a ri probe. Length of probe loop can 

be 4" to 5". 

Fig. 2 

A package type shield in place over an ignition 
system. The spark plugs are under the metal 

cans. 

Fig. 3 

A spiral antenna. The leadin position along the 
top of the cabin, as illustrated in this view is, 

of course, not a recommended practice. 

MARINE RADIO 

THE SERVICE MAN Who lives near 
water and who has a working 
knowledge of transmitters can expand 
his operations substantially, and in a 
very profitable manner, by installing 
and servicing marine radio equipment. 

Any one can install and service a 
marine equipment. However, only a 
holder of a second class commercial 
radiophone license' can tune the trans- 
mitter on the air. Ham licenses or 
lower grade licenses do not permit 
such operation. 

All boats that carry passengers for 
hire are regularly inspected by the 
Federal Maritime Commission, and 
all craft that carry insurance are in- 
spected by insurance underwriters. 
Therefore, all work performed on 
marine radio equipment must come up 
to current standards of safety. 

Safety Standards 

These standards are, for the most 
part, obvious : Good, honest, careful 
workmanship; sufficiently heavy leads, 
well insulated, frequently fastened, 
etc. When in doubt as to what wire 
to use it is usually a safe practice to 
study the wiring used in other por- 
tions of the boat and proceed accord- 
ingly. 

The radio equipment used on small 
boats falls into three general cate- 
gories; broadcast receiver for enter- 
tainment purposes alone, trans -receiv- 
er for ship -to -ship, ship -to -shore com- 
munication, and the manually -operated 
direction finder or loop. This equip- 
ment is supplied separately or as a 
combination unit. 

Power -Supply Requirements 

Boat power supplies run from 6 to 
32 volts dc, and 110 volts ac or dc. 
For the 6 to 32 -volt range, the gen- 
erators are usually driven by the main 
engine. The 110 -volt generators are 
usually driven by individual engines, 
and are normally found only on the 
larger boats. 

'Complete details on the requirements which 
must be met to obtain a license are available 
from the local FCC offices or from FCC head- 
quarters, Washington 25, D. C. 

The selection of the particular radio 
receiver and transmitter must be 
predicated upon the need, cost, voltage 
and total current available, and the 
possibilities of ignition interference. 

The need, cost and voltage consid- 
erations are obvious. However, the 
current situation demands rather care- 
ful study. 

It is common practice to run a boat 
a few hours, drop anchor and remain 
there for the weekend. On a small 
boat, where the generator is driven by 
the main engine and thus generating 
current only when the boat is in mo- 
tion, the storage batteries are subject- 
ed to quite a current drain over the 
weekend. Therefore, the storage bat- 
tery capacity must be evaluated care- 
fully. 

Dead Battery Problems 

A dead battery at sea is a very seri- 
ous affair. A dead battery usually 
means a tow, particularly when located 
on a ship with a larger marine engine 
which cannot be cranked by hand. And 
a marine tow runs into hundreds of 
dollars, in addition to inconvenience 
and risk. 

The problem involves the receiver 
only, since the transmitter, compass or 
loop are used only for short intervals. 
Therefore, the anticipated current 
drain over an expected time interval 
must be calculated, and added to the 
already existing drain of parking 
lights, blowers, some pumps, refrigera- 
tors, mooring lights, etc. 

Solutions fo Problem 

The problem is not always solved 
by simply increasing the generator 
output, or by adding additional stor- 
age batteries. Batteries of any size 
are heavy and costly. Their weight 
makes a load that has to be consid- 
ered in the small boat. The required 
battery capacity may be found to over- 
load the boat. 

It is possible, too, that the existing 
generator may be operating at its 
maximum, and therefore a larger gen- 
erator may be needed. 

In some cases it will be found that 
it's impractical to install a trans -re - 
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Installation and Service 

Detailed Review of Problems and Solutions 
Which the Service Man Can Apply in installing 
and Servicing Portable Receivers, Transmitter - 
Receivers, Direction Finders, As Well As Power 
Systems and Antennas Aboard Small Boats. 
Analysis Also Covers Curbs for Interference from 
Gasoline Generators, Electrolytic Action, etc. 

by MAX ALTH 

ceiver without first disconnecting 
other existing electrical loads, and in 
other instances provision must be 
made to prevent the use of the equip- 
ment when the generator is not run- 
ning. 

In one recent installation, a second, 
heavy-duty generator was installed 
and coupled by a belt to the ship's en- 
gine and its own storage battery. This 
setup prevented drain of the starter 
battery which thus served as an emer- 
gency to start the engine and light the 
emergency lamps. 

Transmitter Needs 

Transmitter power needs must be 
considered from a peak current point 
of view, since the sending unit is not 
used continuously. Therefore, it is 
only necessary to make certain that 
the batteries can supply the current 
needed, and that the leads are heavy 
enough to carry the current without 
an excessive voltage drop. 

Some of the power systems have 
poor regulation, voltages having been 
found to vary from thirty to forty 
volts. If a battery connector works 
loose the voltage can go quite high 
from a 32 -volt generator. 

Corrective steps must be taken to 
avoid these problems. Replacement of 
the old -type third brush generator 
with an automatic voltage -regulating 

type of generator has been found to be 
an effective solution. 

Reviewing these difficulties we 
find that the self -powered battery 
operated receiver designed for broad- 
cast. reception, has many advantages. 
They do not drain the ship's vital 
electric supply, and can be simply 
carried aboard. 

Marine Receivers 

However, the especially -built marine 
portable receivers do have several dis- 
tinct advantages. For instance, they 
have non -directional antennas which 
are extremely important at sea, where 
a small boat may be turning all the 
time, causing a directional loop to 
fade. By the way, inland waterways 
have many dead spots which shift with 
season and time of day. 

The marine portables also feature 
a marine band over which weather 
reports, time signals, etc., can be 
heard. 

These receivers are also protected 
against salt -water corrosion. The 
regular portable can be protected 

(Continued on page 44) 

Fig. 6 (right) 
A straight trans -receiver installation. The port- 
able receiver, to the right, provides broadcast 
reception. The trans -receiver is only used for 
communication. The telephone type mike hangs 

from a cradle. 

Fig. 4 
Lowrr end of a folding whip antenna, which 

rests on top of the cabin. 

Fig. 5 (above) 
Beneath 'a shelf holding a transmitter -receives. 
the rotary converter (right compartment) con- 
verts 12 volts dc to 110 y ac. This is an over- 
size unit and provides power for electric tools, 
in eddition to powering the trans -receiver. A 
toggle switch, in the primary circuit of the con- 
verter, serves to keep the converter from draw- 

ing idling current when not in use. 
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ANOTHER HYTRON FIRST YOU'LL BE BUYING SOON 

Ideal Sweep Amplifier 
Higher-Perveance Twin Triode 

Designed for TV 

Permits Lower -Cost TV Sets 

Another Hytron TV First 

AND NOW THE HYTRON 

16TP4 AnotherHytron 16 -inch 
rectangular picture tube. Follows 
closely on heels of original Hytron 
rectangular tube, the 16RP4. 
Write for Bulletin E-150 for com- 
plete data. Watch also for early 
announcements of new Hytron 
14 -inch and 19 -inch rectangular 
tubes. 

MAIN OFFICE: SALEM, MASSACHUSETTS 

DOW HYTRON 

12 BH7 
does more for less 

Here's another Hytron original you'll be buying 
soon. New 12BH7 twin triode is enthusiastically 
hailed as tops for sweep circuits by leading makers 
of TV sets. One half 12BH7 sweeps wide-angle 16 - 
inch picture tube at 14 kilovolts. One section alone 
matches performance of: Paralleled 6SN7GT. Or 
equivalent single triode. Or triode -connected beam 
pentode. Other half of 12BH7 is free for other 
uses-such as blocking oscillator. 

How does Hytron do it? Higher perveance 
(lower tube loss)? Yes. Also the Hytron 12BH7 is: 
designed for TV. Rated for TV. Tested for TV. 
Again a Hytron TV first. Again a Hytron contri- 
bution to lower -cost TV for the mass market. 
Watch for the 12BH7. Write for Bulletin E-149. 

MODERN LOW-COST 16 -IN. DESIGN 
A Hytron contribution to lower TV costs. All- 
Hytron: 1X2, 6BQ6GT, 6U4GT, 12BH7, 16TP4 or 
16RP4. For application and circuit details, write 
for Bulletin E-151. 

K 12BH7 

Vertical 
blocking 
Oscillator 

6BQ6GT 

Horizontal 
output 

amplifier 

128f17 

Vertcal 
output 

amplifier 

6U4GT 

Damper 

IX2 

Picture tube 
anode supply 
(12 kilovolts) 

16TP4 
or 

16RP4 
Picture 
tube 
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IN PROVIDING amplification for TV 
signals, two factors must be consid- 
ered. It is necessary, for instance, to 
evaluate the bandwidth requirements 
which are 1,000 times greater than for 
voice transmission. In the second 
point, we are confronted with the fact 
that the presentation is visual, not 
aural, and since the eye is more criti- 
cal than the ear, control is more acute. 
Phase distortion in audio, for instance, 
is practically undetectable. In televi- 
sion, it can cause black lines to be 
white, or create artificial shadows be- 
fore or after an object. 

The amount of gain and the uni- 
formity of the gain afforded in an am- 
plifying device, such as a preamp, are 
thus important factors. If either gain 
or bandwidth is too small or too large, 
detriment to the picture results. If 
the useful gain of a preamplifier is 
small, it is too weak to do the job re- 
quired in most fringe locations. If the 
useful gain is too large, it may over- 
load sensitive receivers and cause the 
noise level to increase. 

If the bandwidth is too small, detail 
may be lost and pictures can be fuzzy. 
It has been found that the sound might 
disappear when the picture is best, and 
vice versa. If the bandwidth is too 
large, gain may be sacrificed. This 
provision has also, on occasion, intro- 
duced additional noise and spurious 
off -channel signals to interfere with 
the desired signal. 

A preamplifier should provide suf- 
ficient gain for the poorest set, but 
not too much for the best set. It 
should have sufficient fiat bandwidth 
to include the whole television channel, 
but cut off sharply outside the channel. 

Although a well -amplified signal is 
vital, it is also essential that the pre - 

[See Front Cover] 

amp system reject noise and other spu- 
rious signals. Noisy interference has 
been found in three main sources : The 
antenna and leadin; the power line; 
the amplifier tube or tubes used in 
the preamp. 

Because of its symmetrical nature, a 
300 -ohm ribbon leadin is inherently 
balanced to ground throughout its 
length and when connected properly 
to an antenna, has the desired signal in 
push-pull across it. Much ignition 
noise, and spurious interference can 
be picked up by the leadin and appear 
as a voltage to ground from both sides 
of it. This interference can be said 
to be in parallel on the wires. A good 
input circuit should be balanced to 
kill all signal in parallel on the twin - 
lead, and at the same time provide an 
optimum match to all signals appear- 
ing in push-pull. The use of a high- 
pass filter has also been found desir- 
able to wash out all signals below 
channel 2, thereby preventing inter - 
modulation interference. 

The power line is a large source of 
interference in many localities. Any 
sort of appliance or electrical appara- 
tus in which sparking occurs is a pos- 
sible source of trouble via the power 
line. Grounding through bypass 
capacitors to reduce the interference 
has not been found always satisfac- 
tory, because in many cases good 
grounds do not exist at television fre- 
quencies. The neutral of a balanced 
circuit has been found to be an effec- 
tive solution. 

Noise generated in the amplifying 
tubes sets the final limit of amplifica- 
tion possible. Every tube generates a 
certain amount of noise, but the proper 
choice of tube type and careful control 

*DeciMeter Professional Preamplifier. 

of signal circuits can result in much 
greater than average performance. 

The 6J6 has been found to fulfill the 
requirements of a good TV preamp 
tube. It is compact, has low capaci- 
tance and low inductance construction. 
It has a fairly high mutual conduc- 
tance and small transit angle even at 
plate voltages of 125. Equally as im- 
portant, the 6J6 has nearly zero cath- 
ode lead inductance when operating in 
push-pull. This eliminates degenera- 
tion and regeneration that would other- 
wise be troublesome. Due to push-pull 
operation, no bypassing is necessary. 

For all these advantages a price must 
be paid. When a grid and plate of a 

triode are tuned to the same frequency, 
it has an overwhelming urge to oscil- 
late. To discourage this persistent 
tendency, it is necessary to neutralize 
the tube. A push-pull circuit allows 
simple cross -neutralizing to be used, 
with about 1.5 mmfd per side. 

When using a push-pull circuit, spe- 
cial attention must be paid to the cir- 
cuit formed by the tubes singly or in 
parallel. The center -tap leads must 
include impedances of such a size as 
to prevent appreciable gain for this 
manner of operation at any frequency. 

Cover Preamp Circuit 

Since all television channels are the 
same width, the tuned circuits should 
be of a type which maintains a con- 
stant bandwidth regardless of the fre- 
quency of tuning. Inductance tuning 
has been found to provide this service. 
In a two -stage preamplifier with three 
tuned circuits, such as shown on the 
cover this month, each channel can be 
aligned to give a reasonably square 
band-pass for equal sound and picture 
amplification. To insure that this pass - 

(Continued on page 47) 
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P11011 0 installation and service 

Phono Needle -Point Selection Hints*... Replacement Cartridges ... Three - 
Speed Intermix Record Changer System and Accessory Design and 
Operation. 

by KENNETH STEWART 

THE STYLUS, which often has been de- 
fined as a key link in the phono sys- 
tem, possesses many unique physical 
and mechanical properties which have 
been found to contribute substantially 
to both reproduction and record -life 
control. 

In the diamond -type needle, for in- 
stance, we have the case of a material 
that is the hardest and most wear - 
resistant known. It could logically fol- 
low that it would be the ideal needle 
point tip. The conflicting conditions 
under which the needle tip must func- 
tion and the very hardness and wear - 
resistance of the diamond, however, 
has been found to create a paradox 
which limits its practical public usage. 
The long wear -in of the diamond sus- 
tains a very small contact area which 
results in rapid wear of phonograph 
records. Broadcasting stations and 
other professional installations, where 
the accent is on sound reproduction 
rather than record life, therefore, can 
use the highly polished diamond needle 
to advantage. 

The Sapphire 

The sapphire, in reality a substitute 
for the diamond for needle point mate- 
rial, has a high degree of hardness and 
resistance to wear. It is more fragile 
than the diamond and frequently frac- 
tures from shock in normal public use. 
The synthetic sapphire has substan- 

From notes appearing in the Permo Reporter, 
published by Arthur J. Olsen, president of 
Permo, Inc. 

tially the same chemical and structural 
properties of the natural jewel except 
that it is more uniform. The wear -in 
of the sapphire needle point, while 
shorter than that of the diamond, sus- 
tains a very small contact area over a 
long number of record plays. The re- 
sultant wear on the record groove is 
further increased because the micro- 
scopic crystal fragments that have 
worn off the needle and deposited 
themselves in the groove create a phe- 
nomenon known as secondary abrasion. 
The sapphire point, riding in the 
groove in which the loosened crystal 
fragments have become deposited, thus 
can accelerate both needle and groove 
wear. The brittle nature of sapphire 
also can cause the leading and lagging 
edges of the contact areas of the needle 

Webster Electric replace -all cartridge. 

point to become sharp, resulting in fur- 
ther breakdown of the record groove. 

The Osmium Alloys 

Osmium, in its elemental form, is 
dense, hard and wear -resistant. This 
rare, natural element has been alloyed 
with other metals to further increase 
its hardness and wear -resistance, pro- 
viding an alloy which is quite effective 
for phono -needle point tips. These 
alloys are comparable to the diamond 
in toughness and resistance to fracture. 
They are self -polishing in use on pho- 
nograph records and are fine-grained, 
homogeneous and ductile enough to 
prevent sharp leading and lagging 
edges developing on the needle point. 

It has been found that phono needle 
points made of osmium alloys wear -in 
rapidly and wear -out slowly. The quick 
wear -in increases the area of contact 
and reduces unit pressure and tempera- 
ture. The gradual wear -out has been 
found to extend over a long period of 
record plays, resulting in prolonged 
record and needle life. 

Summary 

Long -life phono needle points, to 
resist high unit pressure and temper- 
ature, must have each and every one 
of the attributes of a high melting 
point, hardness and resistance to oxi- 
dation. The diamond, the sapphire and 
the osmium alloys possess these quali- 
ties. The osmium alloys, man-made 
exclusively for point tip material ap- 
pear to possess the additional metallic 
properties of ductility, toughness and 
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Fig. 1 

Schematic of the Zenith intermix record changer (model S-14022) 
which features a solenoid reject mechanism. 

frictional compatibility; that is, quick 
wear -in and slow wear -out. 

Zenith Intermix Record Chaagers 

Four intermix record changers have 
been designed by Zenith (S-14022, 
S-14024, S-14025 and S-14027) to play 
standard 78, 45 and 33 3 rpm records. 
With a few minor exceptions these four 
changers are alike, both electrically and 
mechanically. Models S-14022 and 
S-14024 have a solenoid reject mech- 
anism, S-14022 has a 6 -wire cable and 
socket, and S-14025 has a 9 -wire cable 
and socket. Models S-14025 and 
S-14027 do not have the solenoid trip 
mechanism and they have separate 
phone and ac cables; the only differ- 
ence between these two changers is the 
lead length. Features of these chang- 
ers include playing and automatically 
changing as many as ten 12" or ten 
10" records. Ten -inch and twelve - 
inch records of the same type can be 

Turret -type phonomotor for 3 -speed record 
changers. Speeds are secured through three 
separate pulleys mounted on a turret plate. By 
means of a lever, the desired pulley is brought 
into contact with the idler wheel. The two 
pulleys not in contact with the idler wheel remain 
stationary. Mechanism is powered with a 
dynamically -balanced two -pole shaded -pole motor. 

(Courtesy General Industries) 

Fig. 2 
Schematic of another Zenith intermix record changer (model 

S-14024) which also has a solenoid reject mechanism. 
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intermixed, either standard (78) or 
long play (33/). 

A full stack of ten 7", 33/ records, 
or a full stack of ten 7", 45 records, 
(with the adapter inserted in the rec- 
ord) will also play on this changer. 
The changer shuts off after the last 
record has been played. 

Motor Drive Mechanism 

The 3 -speed drive mechanism oper- 
ates in a very simple manner. When 
the speed control lever is turned to the 
78 -rpm position, an idler wheel is 
driven directly from the phono motor 

Figs. 3 (above) and 4 (below) 
Schematics of Zenith models S-14025 (above( 
and S-14027 (below) without the solenoid trip 
mechanism, but with separate phone and ac 

cables. 

shaft. When the speed control lever 
is turned to the 33/ position, the 
entire bushing assembly is rotated in a 
counter clockwise direction. This re- 
moves the phono motor shaft from the 
idler wheel and instead places the 
right-hand 33/ rpm speed reduction 
bushing in contact with the idler wheel. 
The phono motor shaft, through the 
media of a rubber drive belt, then 
drives the 33/ speed -reduction bush- 
ing which in turn drives the idler 
wheel. When the speed -control lever 
is turned to the 45 -rpm position, the 
entire bushing assembly turns clock- 
wise. The 45 -rpm speed -reduction 
bushing is then in contact with the 
idler wheel. The phono motor shaft 
through the media of a rubber drive 
belt, then drives the 45 -rpm speed re- 
duction bushing which .in turn drives 
the idler wheel. 

Three -Speed Portable Phono 

A three -speed automatic record 
changer in a portable case, has been 
developed by the V -M Corp. 

The portable has a model 406 Tri-O- 
Matic changer which provides opera- 
tion at 33/, 45 and 78 rpm, automatic 

(Continued on page 57) 

V -M 3 -way portable. 
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The RF Amplifier, Oscillator and Mixer, Video Section, Sound IF Amplifier, 
Sync Amplifier, Sync Separator, Sync Clipper, Vertical Oscillator, Horizontal - 
Oscillator Control Tube With Pulse -Width Modulation, Horizontal Oscillator 
and LV Rectifier of the Admiral 20X1 and 20Y1 Chassis. HV Supply, 
Damping Tube and Beam -Bending Circuit System of the Zenith 1950 
Circular Screen Models. 

PROVISION FOR built-in antennas, 10" 
and 12/" tubes on the same chassis, 
intercarrier sound and such novel sys- 
tem techniques as pulse -width modu- 
lation, has introduced several intrigu- 
ing circuit patterns, an example of 
which appears in Fig. 1; p. 27. 

This model (Admiral 20X1, 10" 
tube; and 20Y1, 12/" tube) with in- 
tercarrier sound, where the video and 
sound intermediate frequencies are 
amplified simultaneously by the if am- 
plifiers, features a 21.25 -mc if sound 
carrier and a video if carrier of 25.75 
me which mix at the video detector, so 
that a resultant beat frequency of 4.5 
me (intercarrier sound) is produced. 
This 4.5 -mc beat frequency contains 
the FM sound modulation. The beat 
is amplified by the video amplifier, 4.5 - 
mc sound if amplifier and then, de- 
tected by the ratio detector. Since the 
FM modulated 4.5 -mc intercarrier 
sound signal results from beating the 
sound and video if carriers together, 
any difficulty in the if amplifiers or 
loss of one of the carriers, will result 
in no sound. 

The if amplifiers are designed so 
that when they are properly aligned, 
the 21.25 me sound if carrier is at least 
26 db (95%) below the 25.75 me video 
if carrier. Misalignment of the if am- 
plifiers may cause excessive amplitude 
modulation of the FM sound signal, 
which might result in an audio buzz.' 

The RF Section 

The rf amplifier using a 6AG5 has a 

center -tapped primary which provides 
for a balanced 300 -ohm and unbalanced 
75 -ohm input. A 3,900 -ohm loading 
resistor is connected across a secon- 
dary winding to obtain the required 

bandpass. The secondary is tuned by 
the input capacity of the 6AG5, which 
is in series with a 5-mmfd/.5-3 mmfd 
parallel combination. 

A primary coil is the plate load of 
the rf amplifier, and a 10,000 -ohm re- 
sistor is used to broaden the response 
of the circuit. The parallel combina- 
tion of a .5 to 3 mmfd plate capacitor 
and tube output capacity acts in series 
with a 120-mmfd unit to tune the 
primary. 

A different set of coils is switched 
into the circuit for each television 
channel by means of a turret assembly. 

One-half a 6J6 serves as a mixer, 
with the secondary coil feeding the rf 
and oscillator injection voltages to the 
grid of the mixer, one triode section of 
the tube. Two resistors are used in 
this circuit to permit bringing out the 
junction as an alignment test point. A 
test 'scope can be connected to this 
point without materially affecting the 
operation of the circuit. A .5 to 3 

mmfd capacitor is used for alignment 
of the mixer. 

To limit regenerative feedback in the 
mixer a 15,000 -ohm plate -load resistor 
is bypassed by a 10-mmfd capacitor. 
The principal components of the reso- 
nant coupling network between the 
mixer and the first video and sound if 
amplifier are a 23.1 -mc iron -coil and a 
120-mmfd capacitor. 

The other half of the 6J6 serves as 
a hf oscillator, with an oscillator coil 
inductively coupled to the mixer grid 
for oscillator injection. A 10-mmfd 
capacitor, in series with a parallel com- 
bination of a pair of .5 to 3 and 3 to 5 

mmfd capacitors forms the split capac- 
itor of a Colpitts oscillator, the .5 to 3 

mmfd unit permitting oscillator align - 

'See Servicing Helps, this issue. 

ment and the .3 to 5-mmfd variable 
dielectric type of capacitor serving as 
a sharp tuning control. 

Video Section 

The if amplifiers with 6AU6s, 6AL5 
video detector, 6AU6 video amplifier 
and 4.5 me sound if and ratio -detector 
circuits are all mounted on a sub - 
chassis. Bifilar-wound slug -tuned 
transformers are used for interstage 
coupling in the stagger -tuned if ampli- 
fier system. Only three stages have 
been found necessary for the required 
gain and bandwidth using this type of 
if amplifier design. The skirt steepness 
of this if bandpass has been found suf- 
ficient to make adjacent -channel trap- 
ping unnecessary. Because of this 
steepness, the 4.5 me beat frequency 
is not of sufficient amplitude to war- 
rant a 4.5 -mc trap in the video ampli- 
fier plate circuit. 

Since agc bias is applied to the if 
amplifiers as well as the 6AG5 rf am- 
plifier, the 82 -ohm cathode resistors 
are unbypassed to provide a stabiliz- 
ing degenerative feedback. 

One-half of the 6AL5 (video detec- 
tor and agc) serves as a video detec- 
tor and is connected so that it delivers 
a positive picture phase signal to the 
video amplifier grid. 

This is the proper phase, since the 
signal applied to the cathode of the 
picture tube must have a negative pic- 
ture phase. A load consisting of a pair 
of 5.5 -ohm and 17.5 -ohm coils, 33,000 
and 4700 -ohm resistors, is bypassed by 
a 5-mmfd capacitor to remove the if 
carrier component from the video sig- 
nal. The video detector is operated at 
a potential of approximately 140 volts 

(Continued on page 26) 
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'Scope Pattern of Typi- 
cal Front -End Response 
Showing Dual "Pip" 
Markers. 

CRYSTAL ADJ 

.25 MC 

the new RCA WR -39B Television Calibrator 
with Crystal -Controlled Markers for all TV Frequencies 

Check these 
important features! 

Crystal -controlled 4.5 -megacycle output 
for alignment of TV receivers employing 
intercarrier sound 
Crystal -controlled markers, 4.5 Mc re- 
moved from main marker, for television 
rf and if alignment 

if Crystal -controlled markers, 250 kc re- 
moved from main marker, for sound - 
discriminator alignment 

t/ Provision for injection of externs marker 
Internal audio and rf modulation of vari- 
able frequency oscillator 

t/ Crystal -calibrated heterodyne frequency 
meter" 

CHARACTERISTICS 

Variable Oscillator 
Frequency Range 19-110 Mc in 4 bands 

170-240 Mc in 2 bands 
Tuning Drive Ratio 10 to 1 

Output Attentuator Range..from 100% to 1% 
Crystal Oscillators 

0.25/4.5 -Mc oscillator stage 
Accuracy 0 03% 
Output voltage at probe 

more than 50 ,millivolts 
2.5 -Mc oscillator stage 

Accuracy 0.01% 
Internal Modulation Frequencies..0.25 or 4.5 Mc 

and audio 
Power Supply 105-125 volts, 50/60 cycles 

$224.50 
Now-in one compact, portable unit- 
the new RCA WR -39B provides crystal - 
controlled markers for all TV frequencies 
...included in this one instrument is a 
crystal -calibrated variable -frequency oscil- 
lator, two crystal -controlled oscillator stages 
with three crystals supplied, a wide -band 
modulator stage for internally modulating 
the output at audio and rf frequencies, and 
an audio amplifier with speaker. 

The variable -frequency oscillator covers 
all commercial television bands and the FM 
rf bands. An internal 4.5 -Mc crystal -con- 
trolled oscillator modulates the output of 
the vfo to provide marker "pips" spaced 4.5 
Mc from the marker pip of the vfo. These 
markers are indispensable in the alignment 
of TV front ends. Similarly, a 0.25 -Mc 
crystal -controlled oscillator may be used to 
provide marker "pips" spaced 0.25 Mc 
from the frequency of the vfo. Such markers 
are indispensable for determining the re- 
sponse characteristics of discriminator and 

Available from your RCA 

Suggested 
User Price 

ratio detectors. The fundamental 4.5 -Mc 
output may be used by itself for alignment 
of television receivers employing intercarri- 
er sound. 

In addition to its function as a marker 
generator, the WR -39B can be used as a 
heterodyne frequency meter to identify un- 
known frequencies. The vfo, when tuned 
to any TV channel and modulated with the 
0.25 -Mc crystal oscillator, will put vertical 
bars on the raster; or when modulated with 
an external audio oscillator will put hori- 
zontal bars on the raster. Thus the instru- 
ment can be used for making linearity 
adjustments in the absence of a test pattern. 

The WR -39B may also be modulated by 
the video signal from a television set, which 
makes it in effect a 12 -channel miniature 
TV transmitter. 
l For the complete details on the WR -39B, 
see your RCA Test Equipment Distributor, 
or write RCA, Commercial Engineering, 
Section C56X, Harrison, New Jersey. 

Test Equipment Distributor 

etRADIO CORPORATION of AMERICA \ or TEST EQUIPMENT HARRISON. N.J. 
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An Amphenol 
is the 
can buy! 

cheapest antenna you 

with its Quick -up construction you save 

expensive man hours in erection! 
and 

with its admitted scientific design 

rugged durability you save expensive man 

hours on call-backs! 

It is the cheapest antenna you can buy! 

PHENOLIC 
CORPORATION 

AMERICAN CHICAGO 50, IttINOIS 

1830 SO.54TH AVENUE 

<. PATENT 
O. 2,474,48C 

PHENC"St 

Ser -Cuits 
(Continued from page 24) 

since the video amplifier is also operated at approximately 
140 volts above ground. - 

Although the if amplifier gain is quite low at 21.25 mc, 
both the audio and video if carriers appear at the video 
detector. The resulting 4.5 mc intercarrier beat signal con- 
tains the FM sound modulation. The small amount of 
AM video modulation is removed by ratio -detector limiter 
action. The video detector thus serves as a second mixer. 
The 4.5 mc sound if and the detected video signal are both 
amplified by the video amplifier. 

The second section of the 6AL5 twin diode is used as an 
age rectifier. Approximately 1.5 volts of delay bias is 
developed across a 150 -ohm cathode resistor so that the 
agc is inoperative until the video signal reaches an ampli- tudeÿ greater than 1.5 volts. This rectified voltage is filtered 
and applied to the rf amplifier and the first and second 
video if stages. The 5-mmfd capacitor which shunts the 
47,000 -ohm resistor bypasses the video and sound carriers 
to ground. 

The 6AU6 video amplifier is conventional, with a plate 
load consisting of a series peaking coil which is damped 
by a 22,000 -ohm resistor, shunt peaking coil which is 
damped by a 10,000 -ohm unit, and a load resistor of 5600 
ohms. This network offers a constant impedance (constant 
K) over a wide frequency range. The video signal is 
coupled to the cathode of the picture tube by a .1-mmfd 
coupling capacitor. A 470,000 -ohm shunting resistor is 
used to insure the proper bias on the picture tube. 

The video signal from the video detector is capacitively 
coupled to the grid of the video amplifier by a .1-mfd 
coupling capacitor. A 2000 -ohm contrast control varies 
the contrast by varying the gain of the video amplifier. 
Since this control is connected in series with the video 
amplifier plate resistance, plate voltage will be proportional 
to the contrast control setting; the cathode and control grid 
of the 6AU6 video amplifier operate approximately 140 
volts above chassis ground. 

The Sound Section 

Coupling between the video amplifier plate and the grid 
circuit of the sound if amplifier is provided by a 2-mmfd 
capacitor, 4.5 -mc slug -tuned coil and a shunt 75-mmfd 
capacitor. This resonant coupling network also serves as 
a trap to take the 4.5 mc intercarrier beat out of the video 
amplifier (and the picture). The sound if amplifier is a 
conventional grid -leak biased circuit and feeds the primary 
of the ratio detector transformer. 

The ratio detector, used for FM sound detection, has a 
network between point Z (Fig. 1) and ground (deemphasis 
filter and volume control circuit) which serves as the of 
output load circuit. 

Ratio -detector limiter action is provided by the filtering 
action of a 4-mfd capacitor, which is effectively connected 
across the tuned secondary of the 4.5 -mc input transformer 
through the two diode sections of the 6AL5. This tends to 
hold the if signal amplitude at its average value and results 
in limiter action. 

Since the 4-mfd capacitor unit charges to a value pro- 
portional to an average intermediate -frequency signal 

(Continued on Page 48) 
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Outboard 
TUNING INDICATORS 

Characteristics of S -Meter and Magic -Eye 
Indicating Systems and Their Application 
Possibilities. How to Secure Wide -Angle Tuning. 
Use of Dual Magic -Eye Tubes to Tune Over Wide 
Range of Signal Strengths. How to Apply Phase - 
Reversal Tubes. Installation Precautions Which 
Must Be Followed to Avoid Power Drain When 
Using Separate Indicators. 

by RONALD L. IVES 

MANY RECEIVERS of otherwise modern 
design are not supplied with a tuning 
indicator, and tuning to exact reso- 
nance is either not attempted, or is at- 
tained by a hunting process. Slight 
detuning causes more than slight dis- 
tortion of the received signal, with a 
marked loss in the intelligibility of the 
spoken word, more serious in some 
languages than in others. Such losses 
might not be too important when 
listening to soap operas or commer- 
cials, but become a matter of concerti 

Indiana University 

in many types of communications work. 
Some manufacturers of communica- 

tions receivers, while not equipping 
their receivers with tuning indicators, 
do install a plug, so that an external 
indicator can be attached. Recently, a 
number of such indicators have be- 
come unobtainable, although the re- 
ceivers are still on the market, and in 
demand. 

Construction of a tuning indicator 
to fit almost any need, and to operate 
from almost any reasonably good re - 

Fig. 2 (right) 
Connection of a magic -eye tuning indicator. 

Fig. 1 

Bridge connection of S meter in tetrode screen circuit. 

ceiver now on the market, is not only 
relatively simple, but is also inexpen- 
sive, and requires little technical skill. 

S Meter Indicators 
The conventional S meter operates 

on the principle that a maximum signal 
level will be indicated when the re- 
ceiver is tuned to resonance with the 
signal under consideration. With such 
an instrument, a slight detuning in 
either direction will cause a marked 

(Continued on page 30) 
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iV!'Fá'iy 
TV SERVICE DEALERS! RIDE THE 

ALLIANCE TEN NA- ROTOR 

CAS/1 /N ON 

ÎVADVFA'rfsfn'G" 

NEW: 
Direction 
Indicator 
Control 
Model D I R 

Now 
Available! 

Dealers... 
Service Men: 
. . . Climb on the 
gravy train now! 
Write for the Alli- 
ance Merchandiser 
-"Fastest Profit 
Maker in Television 

Today". 

Ask for the new 
model DIR folder 

Eye -Compelling 
TV Demonstrations 

Sell! ... 6,000,000 Viewers 
Around 50 TV Stations .. . 

SEE TENNA-ROTOR IN ACTION! 
There is only one Tenna-Rotor! 

Alliance Tenna-Rotor is the only rotator backed by 
TV advertising ... every week your customers see the 

Alliance films! Dealer response is terrific! 

Proved in the field by thousands of users from coast to 
coast! 
Laboratory tested to operate in rain, snow or icy weather! 

Exclusive! Only Alliance has special 4 -conductor cable 
with "Zip" feature to make installations faster- easier! 

Exclusive! Only Alliance has Underwriters' Laboratories 
approval and a ONE YEAR Guarantee! 

Alliance Manufacturing Company Alliance, Ohio 

4477 
Export Department: 401 Broadway, New York, N. Y., U. S. A. 
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Fig. 3 
Connections of an electron -ray tube and an external triode for wide-angle tuning indication. 

decline in indicated signal level, even 
though the perceived signal strength, 
due to the operation of the avc remains 
substantially constant. 

The simplest form of an S meter is 
probably a microammeter in series 
with the second detector cathode. This 
is also the least satisfactory form, as 
it will respond to the of components 
of the signal if undamped, and will be 
sluggish in operation if damped. In 
some instances, also, motion of the 
meter coil produces some wierd and 
unwanted sounds in the output. 

As commonly constructed for com- 
mercial use, the S meter is operated 
by changes in the screen current of a 
tetrode or pentode, usually one or more 
of the if tubes. One very satisfactory 
type has been the bridge -circuit setup, 
as shown in Fig. 1. The bridge con- 

sists of four arms, of which three are 
fixed in value. The fourth is the 
screen -cathode resistance of the tet- 
rode, which, under operating condi- 
tions, is an inverse function of the 
signal on the grid. That is, the 
stronger the incoming signal, the 
lower the screen-cathode resistance, 
and hence, the higher the screen cur- 
rent. In this circuit an incoming 
signal, by dropping the screen-cath- 
ode resistance, unbalances the bridge 
circuit (ABCD), and the unbalanced 
current operates the meter. 

In receivers of conventional manu- 
facture, two arms of the bridge (AC 
and BC) are already integral com- 
ponents, so that only the other two 
arms (AD and BD) and the meter 
need be added. With two stages of if, 
an 0-1 dc milliammeter is usually cor- 
rect, and the total added resistance 

Fig. 4 
Circuit of a combination S meter and a magic -eye indicator for operation from a Hallicrafters S -40A 

receiver. 
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(AD -DB) should total about 50,000 
ohms. 

Because a change in the screen cur- 
rent is not exactly a linear function 
of signal strength, and unbalanced cur- 
rent does not vary directly as the re- 
sistance of the variable leg of a bridge, 
the calibration of an S meter is non- 
linear. This does not impair its use 
as a resonance indicator, but makes 
measurement of actual signal strength 
difficult, even when all other circuit 
components have constant values. 

Magic -Eye Tuning Indicators 

More than a decade ago, a simplified 
crt, designed to give a visual indica- 
tion of the potential difference between 
its plate and a control electrode, was 
first used commercially as a resonance 
indicator. Today, usually combined 
with a triode, used as a variable re- 
sistor, this type of indicator is still 
useful, simple, and inexpensive. 

The modern magic -eye indicator, 
complete with mounting bracket and 
leads, is commercially available as a 
unit, and is connected to measure the 
avc voltage of the receiver. When the 
signal is weak, the avc voltage is low, 
and the dark sector of the eye is large. 
When the signal is strong, the avc 
voltage is high, and the dark sector is 
small. Standard connections of a 
commercial magic -eye tuning indica- 
tor, and conventional appearance of 
the eye are shown in Fig. 2. The 
1-megohm input resistor, and the 
.1-mfd capacitor from the grid of the 
triode section of the tube to its cath- 
ode, may be omitted in many instances, 
but are essential when the leads to the 
indicator are long. 

In a standard installation, the grid 
of the triode portion of the 6U5/6G5 
(left side) is biased by the avc voltage. 
Plate current in the triode section, in 
consequence, is a function of the avc 
voltage. Plate voltage of the triode 
section is less than the supply voltage 
by the amount of the drop due to plate 
current through the series resistor, 
and, in consequence, is highest when 
the avc voltage is at a maximum 
(strong signal), and least when the 
avc voltage is low (weak signal). 

The cathode-ray section of the tube 
consists of a target, which is main- 
tained at plate supply voltage; a con- 
trol element, which is directly con- 
nected to the plate of the triode sec- 
tion; and the common cathode. When 
the control element is at lower voltage 
than the target, it casts a wide shadow 
on the target (Eavc = 0). As the 
voltage of the control element ap- 
proaches that of the target, the shadow 

(Continued on page 33) 
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NOW... in all G -E Variable Reluctance .Cartridges... at no extra cost! 

ATON.' 
STYLUS 

An Exciting 
New Discovery in 

High Fidelity Reproduction! 

THERE'S terrific sales appeal-as well as lis- 
tening pleasure-in this revolutionary 

General Electric Stylus! Like a baton in the 
hands of a skilled symphony conductor, it brings 
out the full tonal quality of recorded music as 
you've never heard it before! 

HOW COMPLIANT CAN A NEEDLE BE? 

SINGLE -TWIST 
STYLUS 

Until the development of the 
Baton Stylus, this model afforded 
unsurpassed fidelity. The single - 
twist arm and single damping 
block were designed for a track- 
ing pressure of 21 grams. It 
was recognized, however, that 
lighter pressure would lengthen 
both record life and stylus life. 

BATON 
STYLUS 

Bending and twisting to every 
undulation of therecord groove, 
this stylus reproduces each tone 
value with amazing clarity. 
Tracks at 6 grams-thus provid- 
ing the maximum degree of 
compliance that may be used 
successfully with commercially 
available tone arms. Double 
damping blocks filter out super- 
fluous vibrations. 

GENERAL ELECTRIC 

Its feather -light tip, on the end of a dual -twist 
cantilever arm, follows every curve and dip of 
the record groove with a compliance so delicate 
it picks up frequencies through 10,000 cycles 
per second! The blasting, buzz, and hum so 
annoying in most record reproduction are virtu- 
ally wiped out. Above all - the tone fidelity of 
the Baton Stylus is unsurpassed by any other 
commercially available unit! Equipped with 
diamond or sapphire tip, it fits any G -E replace 
able stylus cartridge. 

Dealers and Servicemen! 
There's a big market for the Baton Stylus 
among present users of General Electric car- 
tridges. Hi-fi fans and record enthusiasts 
everywhere will want this sensational new 
model in their phonograph tone arms. Be 
sure you get your share of this business... 
the coupon below can open the door to new 
customers, new sales, new profits. 

General Electric Company, Section 330 
Electronics Park, Syracuse, New York 

Sond me FREE folder on the new Baton Stylus. 

NAME 

ADDRESS 

CITY S'AT 

NM Ma { G BM MI Mil 11111 »11 
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Don't let the user 

.Reg. U. S. Pet. OR. 

ATV 225 and all ANACONDA 

ribbon type and coaxial lines are 
distributed by Columbia Wire 

& Supply Company and 
sold through recognized 

jobbers everywhere. 

blame the set 

... when the lead-in line's to blame! 

Install ATV* 225 Shielded Lead -In Lines 

and get the best possible set performance. 

ATV 225 eliminates "snow," "ghosts" and "noise." 
Pictures are clearer, cleaner, brighter-more perfect 
than ever before. Why? 

Because ATV 225 Shielded Lead -In Lines offer: 

HIGH SIGNAL TO NOISE RATIO ... ATV 225 is bal nced and 
shielded-won't pick up noise. Shows as high as 85% noise 
suppression over unshielded lines! 

HIGH IMPEDANCE ... provides optimum balance between 
receiver input impedance and antenna impedance ... broad 
band response is assured over all channels! 

LOW ATTENUATION ... makes the line suitable for almost 
any type installation ... provides full signal strength! 

And ATV 225 is fire-resistant ... meets Underwriters' 
requirements ...operates in conduits without change 
in electrical properties. Anaconda Wire & Cable Com- 
pany, 25 Broadway, New York 4, New York. 

The right cable for the job ANACON DA 
WIRE AND CABLE 

50326 
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Fig. s 
Panel view of combination S meter and tuning indicator. Balancing knob for S meter is at lower center. 

becomes smaller, and when the vol- 
tages are nearly equal IEavc = 20), 
the eye is nearly closed. 

The first condition (eye opened 
about 80°) occurs when the received 
signal i3 weak: the second (eye nearly 
closed) when the signal is strong. 
With extremely weak signals, the in- 
dicator may not respond at all. When 
incoming signals are very strong, the 
eye may not only close completely, but 
the two edges of the luminous portion 
may overlap. 

It should be noted that this device is 
actually an indicator of signal strength, 
and that it indicates resonance only 
when the receiver gives maximum sig- 
nal strength at resonance. If the tuned 
circuits of the receiver are out of line, 
producing a flat-topped or saddleback 
tuning curve, the indicator will not 
show the setting for resonance. 

Wide Angle Tuning Indications 

If the grid of the triode unit of 
an electron -ray tube, such as the 
6U5/6G5, is grounded, and the cath- 
ode biased positively to roughly half 
the plate supply voltage, the eye of 
the indicator will close completely, or 
even overlap. If, now, an external 
resistive load is applied between the 
triode unit plate and ground, the eye 
can be made to open about 175°. By 
using a triode, such as a triode -con- 
nected 6K7, as the external resistive 
load, with its grid. connected to the 
avc of the receiver, wide angle tuning 

indication is possible with the standard 
magic eye tube. 

Connections of an electron -ray tube 
and external triode for wide angle 
tuning indication are shown in Fig. 3. 
Sensitivity can be varied by varying 
the bias of the electron -ray tube cath- 
ode. 

Operation of wide-angle electron 
ray indicators is quite simple, and quite 
similar to standard angle operation. 
Normally, the indicator is set, by ad- 
justing the cathode bias so that the 
eye just closes on the loudest signal 
received. As in the simpler standard 
angle device, the avc voltage controls 
the angle of opening of the eye, low 
avc voltage producing a wide shadow 
sector, and high avc voltage a narrow 
shadow sector. It will be noted that 
in this arrangement the external triode 
(6K7) takes over the function of the 
internal triode in the standard circuit, 
and that, whereas the external triode 
operates on full supply voltage, the 
electron -ray tube operates on the sup- 
ply voltage less the cathode bias volt- 
age. 

Special Arrangements 

Because the modern electron -ray 
tube, either alone, or in conjunction 
with an external triode, is an extremely 
versatile indicating device, many spe- 
cial arrangements, to fit special needs, 
are possible. 

Insertion of a resistor at X. (Fig. 3) 
causes the grid to function as a cath- 

ode follower, and modifies the action 
of the indicator, making its response 
greater through a narrower range of 
signal strengths. 

By using a dual electron -ray tube, 
such as a 6AF6G, with two external 
triodes, one input adjusted to give a 
satisfactory indication on weak sig- 
nals, and the other adjusted to oper- 
ate only on strong signals, a wide 
range of signal strengths can be 
tuned to resonance easily. 

With a wide angle electron -ray in- 
dicator, operation can be reversed, so 
that the eye is closed on no signal, and 
opens as the signal strength, as in- 
dicated by the avc voltage, increases, 
by a simple reversal of functions. This 
is brought about by connecting the 
plate of the triode to the target lead 
of the electron -ray tube, and insertion 
of a suitable series resistor, and then 
by changing the value of the resistor 
in series with the plate of the internal 
triode until satisfactory operation is 
secured. When so connected, inser- 
tion of a resistor at X (Fig. 3) tends 
to extend the range of operation of 
the indicator, instead of decreasing it, 
as in the case of the forward circuit. 
This reverse operation, despite its 
theoretical simplicity, works better on 
paper than it does in practice, and 
better results will be secured by use 
of a phase -reversal tube. 

Installation Precautions 

It is commonly believed that almost 
any kind of tuning indicator can be 
installed in, or operated from, almost 
any receiver having either screen -grid 
if tubes or avc. It would be nice if 
this were actually true. Insofar as 
drain on the screen circuit, or on the 
ave circuit, is concerned, almost any 
receiver can operate a tuning indica- 
tor; but power supply capacity is an 
entirely different and less happy situa- 
tion. 

An S meter of more or less conven- 
tional design draws a maximum of a 
little more than 1 ma from the re- 
ceiver plate supply, and perhaps .15 
ampere from the filament circuit if a 
pilot light is installed. This drain in- 
crement is such a small fraction of 
the total plate and filament drain of a 
standard receiver that it may safely be 
disregarded, and an S meter installed 
wherever desired without concern for 
added power drain. 

A narrow -angle electron -ray indica- 
tor draws about .3 ampere from the 
filament supply, and about 5 ma (not 
constant) from the plate supply. Most 
receivers of conventional design, but 
not all of them, will stand the added 

(Continued on page 34) 
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Fig. 6 

Interior of tuning indicator setup. 

drain of a standard electron -ray, or 
magic -eye tuning indicator. 

The wide-angle tuning indicators, 
however, present a drain problem. 
These tubes drain about .6 ampere of 
filament current, and up to about 35 

ma of plate current. Many receivers 
of conventional design, skilfully en- 
gineered and of entirely workmanlike 
construction, will not stand this added 
power drain without overheating or 
humming. When the filament load is 
too great, a wide-angle tuning indica- 
tor may still be used if a small helper 
filament transformer is installed. When 
the plate drain is too much for the 
transformer and filter, so that it causes 
heating, humming, or low voltages, an 
external power supply will be needed 
for the indicator, and this must be 
designed so that B- can be grounded. 
When the added filter load causes hum, 
without lowering plate voltage or over- 
heating the transformer, an added ca- 
pacitor of about 8 mfd. from B+ to 
ground, will sometimes cure the trou- 
ble. Some RC filter systems are so 
sensitive to load changes that a com- 
plete redesign will be needed to elim- 
inate the hum caused by increased 
drain. 

The above factors suggest that an 
S meter can be installed in almost any 
receiver if cabinet space permits ; that 
a narrow angle electron -ray indicator 
can be installed in, or operated from 
the integral power supply of, most 
standard receivers ; but that wide-an- 
gle indicators can be installed only in 
those few receivers that not only have 
ample cabinet space, but also ample 

reserve power supply capacity. In con- 
sequence, because of either space or 
power limitations or both, most tuning 
indicators must be outboard devices, 
suitably connected to the receiver. 

Necessary Connections 

To operate an external tuning in- 
dicator from a receiver, certain con- 
nections with the receiver are neces- 
sary. These connections, most con- 
veniently made with a multi -wire cord 
and plug, are: 

For the S meter ... B+, B-, and 
screen end of screen dropping re- 
sistor of if or rf. For the magic -eye 
indicator (either type). . . . B- (or 
ground), avc, and either 6.3 -volt fila- 
ment (2 wires) B+, or supply line of 
set side of switch (for auxiliary sup- 
ply). 

This calls for a minimum of 3 wires 
in the case of an S meter, five if a 
pilot light is installed, and of four or 
five wires for an electron -ray indica- 
tor. 

Before any work is done on the re- 
ceiver to install an outlet for the 
necessary connections, a careful check 
of the circuit is in order to make cer- 
tain that installation of the type of me- 
ter desired will not alter circuit con- 
stants to the detriment of receiver per- 
formance. 

Indicator in Hallicrafters S-40 Model 

In Fig. 4 appears a circuit of an 
outboard tuning indicator, containing 
an S meter and a narrow -angle elec- 

tron -ray indicator, designed to operate 
from a Hallicrafters S -40A receiver. 
This receiver is already supplied with 
a five -wire socket for the S meter. 
Connection for the magic -eye tube 
was obtained by wiring the unused No. 
3 position of the socket to the avc line 
in the chassis. Checking of component 
specifications of this receiver indicated 
that the integral power supply would 
carry the added drain of a narrow - 
angle electron -ray indicator continu- 
ously, but that a wide-angle indicator 
would crowd the factor of safety, and 
might alter the filter characteristics, 
causing hum. 

For use with similar receivers, of 
other manufacture, in which the B- 
is not connected to one side of the fila- 
ment circuit, a six -wire cable will be 
necessary for an indicator of this type, 
and the wire junction X in Fig. 4 will 
become a crossover, with the low end 
of the 20,000 -ohm resistor in the S 
meter bridge disconnected from the 
filament circuit and connected to 
ground. 

Electrically, construction of an in- 
dicator of this type is simple. Balance 
adjustment of the S meter can be set 
once on no signal (short antenna and 
ground), and it will be found to hold 
its setting indefinitely. The 1-megohm 
resistor in the triode grid of the 
6U5/6G5 is desirable here, as is the 
.1-mfd capacitor from grid to ground. 
If these components are omitted, a 
ghost image, due to ac pickup in the 
connecting cable, will be visible in the 
shadowed sector of the magic -eye tube. 
Response lag due to this RC circuit is 
less than 0.3 second for a 20 :1 change 
in Eavc, and hence is negligible in this 
application. 

Mechanical construction of the sys- 
tem, shown in Figs. 5 and 6, is equally 
simple. A conventional 5 inch by 6 inch 
by 9 inch utility cabinet supplies am- 
ple component space, and enough radi- 
ating surface so that the indicator does 
not imitate a cookstove after a few 
hours of operation. Because there are 
no high -frequency circuits, and no 
very high voltages in this indicator, 
mechanical arrangement of the com- 
ponents is not critical, and almost any 
form of construction can be used. 
However, current trade practices to 
the contrary, there is no law requiring 
that the interior of an electronic de- 
vice look like an ill -kept nest. About 
twenty cents' worth of tie -strips will 
not only permit orderly arrangement of 
resistors and wiring, but will expedite 
maintenance. Choice of components, 
likewise, is not critical, but the price 
difference between the cheapest parts 
available, and standard parts having 

(Continued on page 58) 
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ne 
RADIAR1 

Makes the MOST of Television Reception 

By Making Possible CLEAR, SHARP PICTURES 

and PERFECT, TROUBLE -FREE PERFORMANCE 

To Rotate TV Antennas Under Even 

4eThe Most Adverse Conditions! 

AZ> 

You Can't Beat a RADZART ANTENNA 

Streamlined WEATHER-PROOF Housing! Keeps 

Out Water, Snow and Ice. 

Powerful Heavy -Duty Motor that Reverses Instantly! 
Handles 150 -Pound Loads Easily. 

Heavy -Duty Precision STEEL Gears for Years and 

Years of Wear. 

Twelve Heavy -Duty Ball Bearings in Two 6'h" di- 
ameter Races for Smooth, Easy Rotation. 

THE RADIART 

CONTROL 

. With the "PERFECT 
PATTERN" Dial... finger 
tip Control with Instant 
Indication of Antenna 
Position shown on the 
Illuminated Two -Tone Face. 

Available in These Models: 
TR -1 ... Rotator and control unit with end of rotation light 

(uses 4 wire cable) $39.95 

TR -2 ...Compass Control Rotator with illuminated "Perfect 
Pattern" dial (uses 8 wire cable) $44.95 

IT'S RIGHT WHEN IT'S RADIART 

THE RAB/ARTC0RPORATION 
on a TELE -ROTOR.... It's TOPS! _ w CLEVELAND 2, OHIO 

ROTATORS 

VIBRATORS AUTO AERIALS 
TV ANTENNAS POWER SUPPLIES 
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Seruicingfíe/ps 
TV Antenna Orientation Meter Circuitry . . . 

TV Channel Traps... Elimination of Audio Buzz in 
TV Receivers . . . TV Component Constructional 
Features: Converter Transformer, Picture IF 
Transformer and Cathode -Circuit Traps. 

IN TV -ANTENNA installation work, 
there is often need for some means of 
checking orientation. It has been 
found that a 20,000 ohms -per -volt 
multi -range tester, inserted in a circuit 
of the type shown in Fig. 1,* can serve 
the purpose in a very effective way. 

In connecting up the instrument, a 
twin lead is run from the meter, placed 
at the antenna site, down to the tele- 
vision receiver. Then the twin lead is 
connected to the grid (or cathode) 
lead of the picture tube, and to the 
chassis, through the network illus- 
trated4 This network has not been 
found to degrade picture quality. 

Connection to the video input lead 
of the picture tube can be made by 
pushing a pin through the lead, or the 
edges of an alligator clip can be filed 
sharp to bite through the lead insula- 
tion. 

To operate, the meter is set to the 
2.5, 3, 5 or 6 -volt range, and the de- 
sired station is tuned in as well as 
possible. The meter reading will ini- 

by M. A. MARWELL 

tially deflect anywhere from a small 
fraction of a volt to as high as 2 volts, 
or more. When the antenna is beamed 
properly, the meter reading will rise 
to a maximum value. Even with snow 
in the picture, approximately % volt 
will be available when the antenna is 
correctly oriented. 

In ghost -free areas, the best picture 
is obtained at maximum indication on 
the meter. Minor lobes and wide-angle 
ghosts will show up as secondary 
maxima on the meter. 

Channel Traps** 

TV interference, caused by adjacent 
or cochannel problems, can often be 

*From data prepared by Precision Apparatus 
Co., Inc. 

**From notes prepared by Admiral. 

Fig. 1 

Circuit of a TV antenna orientation system. The clip contact is connected to the video signal grid 
lead of the picture tube in most receivers. In some models it might have to be connected to the cathode. 

Clip * 
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iffle l 
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Ground 
Clip 

o O O 

Line 

eliminated with a channel trap, which 
consists of a piece of 300 -ohm line and 
some resistors. 

In constructing the trap, a piece of 
3Q0 -ohm transmission line is selected 
and shorted on one end to serve as a 

wavelength shorting stub. A piece 
of line, slightly` longer and detailed in 
Fig. 2 (p. 54) is cut and two leads of 
one end are connected across the re- 
ceiver antenna terminals. 

Using diagonal cutters or a razor 
blade, the transmission line should be 
shorted at a place slightly longer than 
the calculated length. Care should be 
taken when shorting the line to cut 
through the plastic covering only; do 
not cut the conductors. If the inter- 
ference is not trapped out, the line 
should be shorted in /" intervals 
(working toward the terminals) until 
the critical point is reached. Then the 
transmission line should be cut and a 
carbon resistor placed across the line. 
The resistor should be approximately 
60 ohms. For strong interference, it 
may be necessary to drop the resistance 
to 20 ohms, and for weak interference 
it may be possible to use 150 ohms. 
Do not use a lower value resistor than 
necessary to minimize the interference. 

If the interference frequency being 
eliminated or trapped -out is that of 
some other television station operating 
in the vicinity, the interfering fre- 
quency will also be attenuated on its 
own channel. If the interference fre- 
quency is so strong that it can not be 
attenuated enough using a resistor 
across the line, it will be necessary to 
install a double -pole, single -throw 
switch to open the trap leads when the 
receiver is switched to this channel. 
Recheck trap length after installing 
switch. 

If the interference frequency is 

(Continued on page 54) 
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Range Speeifietitions 
* SIX ALL -ZERO CENTER VTVM RANGES -131/2 

Megs. Constant Input Resistance. ±3,±12,±30,±120, 
±300, --1200 volts. Direct Reading to ±12 KV and 
±30 KV with Series TV Super -High Voltage Test Probe 

* SIX SELF-CONTAINED OHMMETER-MEGOHM- 
METER RANGES: 0-2000 - 200,000 ohms. 

0=2-20-200-2000 Megohms. 
* FOUR DIRECT READING HIGH. FREQUENCY 

VTVM RANGES: 0-3-12-30-120 volts. (When used 
with RF-IOA High Frequency Vacuum Tube Probe, 
Net Price $14.40. No crystal rectifiers employed.) 

* SIX AC -DC AND OUTPUT VOLTAGE RANGES 
at 1000 ohms/volt. 0-3-12-30-120-300-1200 volts. 

* EIGHT D.C. CURRENT RANGES: 0-300 micro - 
amps. 0-1.2-3-12-30-120-1200 milliamps. 0-12 Amperes. 

* SIX DECIBEL RANGES from -20 to +63DB. Cali- 
brated for 600 ohm, 1 mw., zero DB reference level. 

ask to see the "Precision" 
Series EV-10, DeLuxe VTVM- 
Megohmmeter with extra -large 7'° 
meter. 59 self-contained ranges 
to 6000 volts and 70 DB. 

Series EV-10, affords to the 
discriminating instrument pur. 
chaser, and equipment -conscious 
service -laboratory, the ultimate 
in visibility and performance. 
EV-10-P 
(Closed portable)-$92.70 
EV-10-MCP (Illustrated) 

-- (Open Lab. Type)-$89.95. 
e omtdete EV-10 specifications on page 4 of 

efei latest Precision catalog, available at leading 
radio equipment distributors or write directly to 
factoay for full details. 

A 
Compact, Versatile, 

P Circuit -Testis ortpble 

T V --9 laboratory for FM 
AMThe New 

PIE CI S ON SERIES 
E 

VTVM and 
- Mul ' ti Range Test Set Net Selling$ Price 64 'S Pri 

A Modern, Portable VTVM_ TRUE ZERO -CENTER 
on MegOhm PLUS meter. 

Direct Reading 
Ni 

ALL VTVM ranges ALSO, complete, standard9h Frequency 
1000 oh 

Y Scales 

1200 Volts*, 48 RANGES TO s per volt functions 
2000 Megohms 

* o. c..vrvM 
rua 

12 Amperes, 
+63D8 used with Bes lo 12 Series TV Super H and 30,000 

Vois when 9h Voltage 
Test Probe. 

IMPORTANT FEATURES 
* VOLTAGE REGULATED-BRIDGE CIRCUIT. 
* DIRECT READING, ALL ZERO -CENTER VTVM 

-indicates BOTH Polarity and Magnitude without 
switching or test lead reversal. 

* MASTER RANGE AND FUNCTION SELECTORS 
eliminate frequent and inefficient shifting of test leads. 

* SHIELDED CONNECTORS for both D.C.-VTVM 
and RF-VTVM. Permits simultaneous and non -inter- 
fering connection of both Circuit Isolating Test Probe 
and optional H.F. Vacuum Tube Probe Series RF -10A. 

* HIGH FREQ. VOLTAGE SCALES-Direct Reading. 
* DUAL -BALANCED ELECTRONIC BRIDGE 

OHMMETER-MEGOHMMETER uses two 1.5 volt 
flashlight cells easily replaced at rear of cabinet. 

* 1000 OHMS/VOLT MULTI -RANGE FUNCTIONS 
permit simple AC -DC voltage, DB and current 
measurements free of power line requirement. 

* 45/e" RECTANGULAR METER -200 microamperes, 
± 2%. Double-Sapphired, D'Arsonval construction. 

* 1% Film type, Metallized and Wire -Wound resistors 
for all shunts and multipliers. 

* Heavy gauge, round -cornered, louvred steel case with 
plastic handle. Etched, anodized, aluminum panel. 

NET SELLING PRICE $6175 
Complete with coaxial Circuit Isolating Test Probe, Shielded 
Ohmmeter Test Cable, Standard #227 Super -Flex Test Leads, 
Ohmmeter battery and full operating instructions. 

Case dimensions -101/2' x 61/4" x 5" 
Shipping Weight: 11 pounds. CODE:-Party 

PRECISION APPARATUS CO., INC. 
92-27 Horace Harding Boulevard, Elmhurst 6 , New York 

Export °,vision: 455 Broadway, New York. U.S.A. Cables-Morhanew 
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FIELD TESTED 
Installation Information on 

TV and FM 
RECEIVING ANTENNAS 

TV. . . FM Antenna Installation 
by IRA KAMEN 

Manager, Antenaplex and TV Dept., Commercial Radio Sound Corp. 

and LEWIS WINNER 
Editorial Director, Bryan Davis Pub. Co., Inc.; Editor, SERVICE and TELEVISION ENGINEERING 

The only practical book on the all-important item in TV and FM reception ... based entirely on actual 

experiences in the most active TV and FM areas in the country.... Over 35,000 words of vital data with 

over 130 photos and drawings. 

TEN CHAPTERS COVERING: 
Installation Tools 
Antenna Installation Procedures 
Securing 12 -Channel Coverage 
HF Antenna Installations 
TV Interference 

Fringe Reception 
Master Antenna Systems 
FM Antennas 
Installation Business Practices 
Tricks of the Trade 

The first book in which you'll find complete design and installation information on every type of TV and FM 

receiving antenna.... Contains detailed illustration and subject index for rapid reference. 

VV "The best book on the market at this time 
dealing with the problem of television antennas 
and antenna installation . . If more Service 
Men would read this book, it would help them 
considerably in making better installations and 
providing better television reception for their 
customers."-M. J. Shapp, President, Jerrold 
Electronics Corp. 

VV "Will recommend it to all the Service Men 
and technical people I meet."-Charles Cahn, 
Feld Service Engineer, Bendix Radio. 

VV "Well organized and illustrated, very com- 
plete and up-to-date, carefully detailed. It will 
definitely improve the ability of the man who 
studies it and therefore is mighty useful to a 
firm like ours."-Hamilton Hoge, President, 
United States Television Mit. Corp. 

VV "Will certainly fill a long -felt need for some 
practical information . sincerest congratula- 
tions."-George P. Adair, Former Chief Engi- 
neer, FCC, and now Consultant in Washington, 
D. C. 

------------------------I 
1 

1 

1 

NAME 

ADDRESS 

BRYAN DAVIS PUBLISHING CO., INC., Book Dept. 
52 Vanderbilt Avenue, New York 17, N. Y. 

Send me a copy 
paid, for which 

of TV ... FM Antenna 
am enclosing $2.00. 

(Please print) 

Installation, post - 

VV "A thorough -going compendium of the in- 

stalling art . . . Going to recommend it highly 

to our Service Control Department and our 

service organizations."-Ernest A. Marx, Gen- 

eral Manager, Television Receiver Sales Die., 
Allen B. DuMont Laboratories, Inc. 

VV "Informative and extremely well written."- 
R, Morris Pierce, Vice President in charge et 

Engineering, WJR, WGAR, KMPC. 

AT YOUR JOBBER 

OR ORDER DIRECT 

Price $2 Post Paid 
CITY AND STATE 
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New TV Parts ... Accessories 
SNYDER HEAD -LINE TV ANTENNAS 

A head -line type of TV antenna has 
been announced by the Snyder Manufac- 
turing Co., 22nd and Ontario Streets, 
Philadelphia 40, Pa. 

Incorporated in the line is the XA-44, 
a conical type, which features eight in- 
terchangeable elements. 

Another feature is the Hi-Paq insulator, 
which is said to have high tensile 
strength, not affected by weather or 
temperature, either mechanically or elec- 
trically. 

Snyder XA30 conical available in kit form, 
which features hi -band adapters and a mast 

clamp for use with poles up to 11/2". 

* * * 

RADIART TELE -ROTOR 

An antenna rotator unit, the Tele -Ro- 
tor, has been announced by the Radiart 
Corp., Cleveland, Ohio. 

Features include a streamlined weath- 
erproof housing that is said to keep out 
water, snow and ice, and a powerful 
heavy-duty motor which reverses in- 
stantly by a remote fingertria control 
switch. Has twelve heavy-duty ball 
bearings in two oversize 6%" diameter 
races. 

Basic design accommodates any type 
mounting, mast, tower or platform, and 
will handle any size mast from %" up to 
and including 2" in diameter. 

One model, TR -1, has a rotator with 
a control unit having end of rotation 
light, using a four -wire cable. Another 
model, TR -2, is a compass -control rotator 
with an illuminated perfect -pattern dial 
control unit. The face is twc-tone. re- 
producing a TV test pattern that is il- 
luminated and said to give instant indica- 
tion of antenna position as it is rotated. 
Uses an eight -wire cable. 

AMPENOL TV LIGHTNING ARRESTORS 

A lightning arrestor has recently been 
developed by the American Phenolic 
Corp., Chicago, Ill., which is said to 
meet all requirements for indoor and out- 
door installation and bears the Under- 
writers' Laboratories stamp of approval. 

Arrestor is a combination of the gap 
and the shunt -resistance. type. Can b_ 
used with all types of transmission 
lines, but is primarily designed for use 
with 300 -ohm flat twin -lead. No stripping 
is said to be necessary as toothed clamps 
on the arrestor penetrate the insulation to 
make contact. 

JFD INDOOR TV ANTENNA 

An indoor TV antenna, the Panorama, 
has been announced by the JFD Manu- 
facturing Co., Inc., 6101 Sixteenth Ave., 
Brooklyn 4, N. Y. 

Features a base which is balanced and 
weighted, and three -section, triple -chronic 
plated brass telescopic dipoles which can 
be adjusted. 

* * * 

RCA REVERSIBLE -BEAM TV ANTENNA 

A reversible -beam TV antenna array, 
designed to prevent the signal of one 
station from interfering with the signal 
of a station lying in the opposite direc- 
tion, has been introduced by the RCA 
Tube Department. 

Antenna is said to have a high front -to - 
back ratio which provides maximum gain 
in one direction while rejecting signals 
arriving in the opposite direction. A 
diplexer is said to permit instantaneous 
reversal of the directivity of the antenna 
to provide reception from either station. 
This is accomplished by a switch which 
may be located near the receiver. 

The diplexer is also said to eliminate 
adjacent -channel interference from sta- 
tions in opposite directions, sometimes 
encountered in receivers having limited 
selectivity. 

The array consists of four dipoles ar- 
ranged in the form of a square and in- 
terconnected through the diplexer net- 
work to the television receiver. The di- 
plexer is a phasing network consisting ni 
four one -quarter wavelength lines, an 
absorbing resistor, and a switch to per- 
mit choice of dipole combinations. 

TACO TWIN -DRIVEN STAGGER -TUNED 
YAGI 

A twin -driven yagi, No. 985-4%, which 
is said to have performance peaks at 
both channels 4 and 5, has been an- 
nounced by the Technical Appliance Cor- 
poration, Sherburne, N. Y. _ 

f 7, 

CIRCLATRON INDOOR TV ANTENNA 

An indoor TV antenna, the Circlatron, 
has been announced by Gadgets, Inc., 
3269 North Dixie Drive, Dayton 5, 
Ohio. 

Antenna, which in its closed position is 
171/4" high and extended 265/8", features 
a ball swivel base joint, mounted on 
oak or gum bases. 

Circular dipoles are said to allow for 
fine tuning in all planes. The dipoles act 
as top loading coils which is said to per- 
mit reduction of the length of the antenna 
without impairing its efficiency. 

Antenna is also said to be omni-direc- 
tional with a 20° black-out area or null. 

Constructed of steel, brass and alum- 
inum with cadmium plate applied to all 
ferrous and non-ferrous parts. 

Circlatron model 1140. 
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new 

ROYAL EIGHT" 
compares with 
any 12" speaker! 

PERFORMANCE CURVE 
5 FERMOFLUX 818-I 

FOLGUCUCY IX VICAR PCP SCC0N0 

This averaged laboratory response 
curve of the Permoflux 8T8 -I proves 

that it compares with the finest speakers 

regardless of size or price. 

It's Your "Springboard" to Extra 
Sales with Customers who want 
12" performance but don't 
want to pay a 40% higher price. 

From the resonant boom of jungle drums to the light warble of the 

flute, this new 8" speaker reproduces sound with superior sensitivity 
and fidelity. The tonal qualities of this magnificent speaker can only 

add to the excellence of any audio equipment. 

Special processing provides extra -strong cone; allows cone to be soft - 

suspended from basket and held at coil -end by extra -large spider. 

Permits more faithful reproduction at lower frequencies. Deeper, cur- 

vical cone greatly extends high -frequency response. 

Permoflux Royal Eight" (Model 8T8-1) is ruggedly -built, and simple 

to install. Provides big speaker performance in a small frame --uses 
smaller, more economical baffle. List Price $1 5.00. 

PERM FLUX® 
"SOUND IN DESIGN" 

PERMOFLUX CORPORATION 
4900 W. GRAND AVE., CHICAGO 39, ILL. 236 S. VERDUGO RD., GLENDALE 5, CALIF, 

ROTO -GRIP TOOL HANDLE 

A resilient rubber sleeve, the Roto - 
Grip, designed with a revolving rubber 
cap, which is said to cushion the palm 
of the hand, has been announced by the 
Indian Trails Industries, Oshkosh, Wis- 
consin. 

A red rubber swivel top, riveted to 
black sleeve, is said to turn independently 
on two brass washers, thus permitting 
tool to be turned against swivel top rather 
than against the flesh. 

Can be either stripped on or turned 
inside -out and rolled down on handles 
from 1" to 11/4" in diameter. 

(Above) 

Roto -Grip rubber sleeve. 

HICKOK TELEVISION VTVM 

A volt - ohm - capacity usilliauuneter, 
model 209-A, which measure resistance as 
low as 1/10 ohm and capacitance of 1 

mmfd has been announced by the Hickok 
Electrical Instrument Co., 10521 Dupont 
Avenue., Cleveland 8, Ohio. Permits 
peak -to -peak voltage measurements and 
contains zero -center dc scale. Has an ac 
range of 1200 volts, and features flat fre- 
quency response to 300 mc. 

VEE-D-X TV ANTENNA SWITCH 

A three-way antenna switch has been 
announced by the La Pointe Plascomold 
Corporation, Unionville, Conn. 

A terminal strip, located at the rear, 
accommodates three separate leading, as 
well as the output line to the receiver. 

* * * 

CONSTANT -VOLTAGE TRANSFORMERS 

Constant - voltage transformers, CVA 
7202, which can correct line -voltage va- 
riation to better than 3%, with a 15% 
input -voltage variation, are now being 
produced by Sola Electric Co., 4633 W_ 
16 Street, Chicago 50, 111. 

Transformers, of the plug-in type, 
have been found effective in TV receiver 
inputs, eliminating fluctuations which are 
often the cause of flickers and picture dis- 
tortion. 

[Additional New Product news on page 59.] 
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RCA HIGH -VOLTAGE PROBES 

Two high -voltage probes, designed for 
use with low -current voltmeters, have 
been announced by the RCA Tube De- 
partment. 

The new probes, types WG -289 and 
WG -290, are identical except for their 
connectors. The WG -289, designed for 
use with electronic voltmeters such as 
the VoltOhmyst meter, has a microphone - 
type connector. The WG -290, for use 
with non -electronic voltmeters, has 
phone -type connectors. To adapt the 
probes to various popularly used makes 
of voltmeters, five types of multiplier re- 
sistors are separately available. 

The probes are said to be particularly 
useful in measuring the dc out -put volt- 
age of pulse -operated and rf power sup- 
plies. Such power supplies are high - 
resistance voltage sources which can be 
measured only with very high -resistance 
instruments. The probes, when used 
with VoltOhmyst meters, provide an in- 
put resistance of at least 1000 megohms. 

Incorporates safety features, such as a 
highly polished polystyrene probe head 
with five petticoats to increase to more 
than 8%" its surface leakage path from 
the high -voltage source to ground, a 
large -diameter channeled bakelite barrier 
guard and a guard ring which connects to 
an internal concentric metal shield, a ca- 
ble shield, and a grounding terminal. The 
probe point is tapered and rounded to re- 
duce corona. 

CRL CERAMIC CAPACITCRS 
The line of ceramic BC Hi -Kap ca- 

pacitors has been expanded by the Cen- 
tralab Division of Globe -Union, Inc., to 
include twenty-eight more values. 

Formerly made in twenty va'.ues, the 
new Centralab capacitors are now avail- 
able in forty-eight values and four sizes, 
with tolerances of 20% from 10 mmfd 
through 2,200 mmfd, and guaranteed min- 
imum values from 2,500 through 10,000 
mmfd. 

Capacitors are said to be moisture 
proof, have a low power factor and to 
withstand high temperatures. The cera- 
mics use No. 22 tinned soft copper wire 
radial leads which are said to permit easy, 
close coupled connections and eliminate 
tricky bending and fitting. 

All of the capacitors in the expanded 
line are rated at 600 working volts dc, 
and are flaa, t I,nnn vlr . 

for jobs that WON'T BOUNCE BACK! 
A TV customer can get mighty angry 
when your repair job doesn t hold up. 
The trouble might be a defective part- 
not your fault at all-but you can't 
explain that to him. He pays good money 
to have his set put into shape. 

OO NaNnnp4 

1q2ó-1950 

uü Little Devil 
_- IfirLe COMPOSITION 

RESISTORS 

Tiny, rugged. Resistance and wattage 
clearly marked on every one. %, 1, and 

2-watt-all RMA values. Tolerance f5 
and +10%. 

As far as he is concerned, if it breaks 
down again you are to blame. 
A satisfied customer is your most valuable 
business asset. Don't take a chance on 
losing it by using second -grade, "just -as - 
good ' replacement parts. Use OHMITE 
parts-known the world over as the 
standard for dependability-and be sure! 
Take a tip from thousands of radio 
servicemen and electronic engineers, who 
have found through experience that 
OHMITE can be depended upon for 
years of trouble -free service. 

BROWN DEVIL 

WIRE -WOUND 
RESISTORS 

Vitreous -enameled. Provide utmost de- 
pendability in small size. Mount by 1.3' 
tinned wire leads. Three sizes: 5, 10, and 
20 -watts. Tolerance ±10%. 

DIVIDOHM ADJUSTABLE 
RESISTORS 

Vitreous -enameled, wire -wound. Odd 
resistance values quickly obtained. 

Ideal for voltage dividers. Stock 
wattages: 10, 25, 50, 75, 100, 

160, and 200-many re- 
sistance values. 

TYPE AB POTENTIOMETER 

It's quiet! Has a resistance unit 
that's solid -molded. As a result, 
noise level often becomes less 

with use. Has a 2 -watt 
fainr, good safety 
factor. 

OHMITE MANUFACTURING CO. 
4878 Flournoy St., Chicago 

ve Ziye weed 

44, Illinois 

WRITE FOR CATALOG 21 
Lists rheostats, resistors, 

chokes, etc. 

>mom 
RHEOSTATS RESISTORS TAP. SWITCHES 
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At the presentation of the FRSAP award to Sylvania, left to right: Robert Penfield, editor of Sylvania 
News; Robert H. Bishop, Sylvania vice pretty; Richard G. Devaney, Philadelphia FRSAP delegate, 
who presented the plaque; Terry P. Cannitgham, Sylvania director of advertising, and David Krantz. 

FRSAP 

THE ANNUAL FRSAP AWARD was 
presented to Sylvania Electric Prod- 
ucts, Inc., during a luncheon -presenta- 
tion meeting in Harrisburg, Pa., re- 
cently. 

Robert H. Bishop, vice president in 
charge of sales for Sylvania, accepted 
the award. 

David Krantz, chairman of FRSAP, 
who acted as host during the presenta- 
tion, declared that the furnishing of 
technical speakers to local Service 
Men's groups, general assistance to 
Service Men in winning public ap- 
proval and the merchandising of 
national campaigns, prompted FRSAP 
to reward Sylvania this year. 

TCA 

A STRIKING ADVERTISING campaign 
has been initiated by the Television 
Contractors Association, recently or- 
ganized in Philadelphia, in an effort 
to sell the consumer on the advantages 
of contacting association members 
when in need of service. The adver- 
tisements list fifteen members and de- 
clare that . . . "Every TCA member 
. .. has qualified himself as one who 
is responsible, reliable and capable. 
When you place your service call or 
contract with a TCA member you can 
depend on his efficiency and integrity. 
... TCA means fair play." The ad- 
vertisement also features a slogan .., . 

Members of FRSAP at the presentation luncheon in Harrisburg. Among the invited guests was Max 
Liebowitz, president of the Associated Radio -Television Servicemen. of New York. 

Azei ".x RAM Seilert.TiSAnätil;.-,..... 
c 
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The FRSAP plaque which was awarded to 
Sylvania for "consistence in promotion and 
advertising to the public in its effort to promote 
public confidence and to assist the radio -television 

technician during 1949". 

"Service is the keystone of the tele- 
vision industry." 

Members of the association, of which 
Albert M. Haas is president, are: E. 
L. Bevan Television Co., J. F. Griffin, 
Albert M. Haas, Interstate Television 
Service Co., John C. Merman, Mitchal 
and Caplan, Philadelphia Television 
Service Co., Phillip's Service, Ray- 
mond Industries, Scotty's Television 
Service, Louis J. Smith, T and A 
Television, Television Facsimile, Web - 
er's Television, and Whittingham 
Bros., Inc. 

PRSMA 

PAUL LAU has been elected president 
of the Philadelphia Radio Servicemen's 
Association, succeeding David Krantz, 
who has become a member of the 
PRSMA board of directors. George 
Greenberg is now vice president; 
Stanley W. Myers, treasurer; Frank 
Gerhard, Sr., secretary, and John Za- 
gury, corresponding secretary. 

ARTSNIr 

THE FIRST ANNUAL entertainment and 
dance of the Associated Radio Tele- 
vision Servicemen of New York was 
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TEN YEARS AGO 

From the Association News Page of 

SERVICE, March, 1940 

THE ANNUAL ELECTIONS were held by 

the Allentown chapter and Carl Wil- 

liams was named president. Joe Frey 

was elected vice president; Bruno 

Haake, secretary; and J. A. Muthart, 

treasurer. Shortly after the election 

the Second Annual Banquet and Test 
Equipment Show was held at the Hotel 

Allen in Allentown, Pa. . . . Herb 
Snyder was reelected president of the 

Binghamton chapter. Herb Squires 

was elected secretary and Ross Baxter, 
treasurer. . . . The administrative 
board of the Radio Technicians Guild 

held a banquet at the Miles Standish 

Hotel, Boston. Among those present 
were G. Batt, J. R. Cabral, W. F. 

Staples, E. J. Maginot, A. C. W. Saun- 

ders, F. Kennes, N. Baratta, S. 

DiRusso and E. Glynn.... Ray Wil- 
son of Zenith appeared at a meeting of 

the Boston chapter and discussed FM. 

... Roy Wright was elected president 
of the Bridgeport chapter. William 
Pollack was named vice president ; H. 
C. Eiseman, treasurer; and J. T. Gom- 

perts, secretary. . . . Rudy Trammell 
became chairman of the Cleveland 
chapter and A. L. Theriault was named 
vice chairman. Stanley Morse was 
elected secretary and Thomas B. 

Holmes, treasurer.... James Springer 
appeared in his new post as president 
of the first meeting of the Duluth 
chapter. . . . A. G. Mohaupt of Su- 
preme Instruments gave a lecture and 

demonstration on the Vedolyzer be- 

fore the Flint chapter. . . . Floyd 
Wenger became an honorary member 

of the Fremont chapter in Ohio. .. . 

C. Leonard Johnson was elected pres- 
ident of the Jamestown, New York 
chapter. Other elected officers were : 

Francis Samuelson, vice president; 
Frank Austin, secretary; and Percy 
Armstrong, treasurer. 

held on March 3 at the Hotel Diplo- 
mat in New York City. A complete 
report on this event will be presented 
in the next issue of SERVICE. 

exfr-ett wuxiee , . , at ryaeuz dur.g,e4ter4 

u ille TYPE 304-H e tdode-,may ouietüred 
*"A NEW STANDARD OF PERFORMANCE" 

ILThe front panel of the Du Mont Type 304-H puts to work- 
for you-the most recent and highly developed circuits in 

moderately priced oscillograpin. It's your "instrument control" for 
expert radio and television servicing. 

'VERTICAL 
POSITIONING 
On - screen positioning 

of entire signal ex- 

panded to four times 

screen diameter. 

INTENSITY 
High light output at 
3,000 volts for photog- 

raphy of oscillograms 

and "permanent rec- 

ord file." 

Y 
ATTENUATOR 
Both a -c and d -c ampli- 

fiers. Frequency re- 

s.onse to 300,000 cps. 

Y AMPLITUDE 
High -gain amplifier-sensitivity o' 10 rms 

millivolts per inch. Stable operation even 

at signal overload. 

X POSITION 
Sweep expansion over 

five times screen dia- 

meter for detailed sig- 

nal study. 

SYNC 
AMPLITUDE 
Locks in the pattern. 
A sync -limiting circuit 
maintains sweep length 

and synchronization as 

signal level varies. 

X SELECTOR 
Both driven and recur- 

rent sweeps. May be 

synchronized external- 

ly, or internally from 

the line or amplifier. 

SWEEP RANGE 
Sweep frequencies continuously variable 

from 2 to 30:000 cps. Slower sweeps may 

be obtained conveniently by connecting 

external capacitance at X -input terminals. 

Send for descriptive 12 -page 

trate awe-- 
ALLEN B. DU MONT LABORATORIES, INC. INSTRUMENT DIVISION CLIFTON, N. J. 
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ACES UP! 

TUBE TESTER SET TESTER BATTERY 
TESTER CONDENSER TESTER AUDIO 

R. F. -F. M. SIGNAL GENERATOR 
Every square inch solid -packed with value! Look 
what you get in this phenomenally low-priced 
tester: (1) A complete tube tester with over 800 
listings in its famous Rollindex roll chart, (2) 
A battery tester indicating actual voltage under 
rated load, (3) A capacitor tester, (4) A fixed 
point calibrated AM -FM signal generator, (5) An 
audio oscillator; and a dozen additional features. 
Readable scale divisions on the ohm meter start 
at 0.05 ohm to 25 megohms. 

DC Volts: 0, 2.5, 10, 50, 250, 1000. 5000 
AC Volts: 0, 10, 50, 250, 1000, 5000 
DC Mllliamps: 0, .5, 2.5, 10, 50, 250, 1000 
DC Amps: 0, 10 
Megohms: 0, 2.5, 25 
Ohms: 0, 250. 2500. 25000 
Decibels: -0 to +15, 15 to 29, 29 to 49, 32 to 55 
Output Voltmeter: 0, 10, 50, 250, 1000, 5000 

Complete with tubes, batteries and teat leads, output 
leads, etc., housed in natural finish oak case; hammer - 
tone gray Panel. 

FOR FM -AM 
DOUBLE MODULATION 30% & 80% 

Not one-but two percentages of modulation add greater 
checking performance to your service testa. All exclusive 
feature in this low price precision generator. Fully de- 
pendable. Excellent for FM alignments. 
. Range from 95 kc. to 100 mc. . Fundamental fre- 
quencies in 5 bands, continuously variable . Accurate 
to 2% for broadcast bands -3% for h.f. bands . 
Planetary drive condenser with accurate double and tun- 
ing indicator . 5 step ladder attenuator controls voltages 
from 0 to maxi mum mum . Covers all new FM bands- 
useful signals can be obtained as high as 150 me. 
Negligible leakage due to complete shielding . Com- 
plete, ready for the shop. Just plug in any standard 
110 V., 60 Cycle A.C. line and en to work . Grey 

hammertone case-portable, only 11 lbs. 
SEE THESE OUTSTANDING BUYS AT YOUR 

JOBBER TODAY 
WRITE FOR CATALOG DS 

RADIO CITY 
PRODUCTSp,p 

CO INC. 

152 West 25th Street, J we oN YY rk 1, N. Y. 

Marine Radio 
(Continued from page 19) 

somewhat by dipping all of the coils 
and transformers in hot sealing com- 
pound, replacing the paper capacitors 
with plastic and metal -cased units, and 
pa.nt,ng of the chassis and solder 
joints with lacquer. This is quite a 
job and must necessarily be processed 
with utmost care. 

Another advantage of the self -pow- 
ered unit is the absence of ignition in- 
terference. In most cases, it is usual- 
ly possible to position a portable, and 
its antenna, so that the ignition noise 
will not be picked up. 

The Diesel Engine 

Diesel enginees represent an effec- 
tive solution to ignition -noise prob- 
lems. Having no ignition their noise 
'is confined to static generated by mov- 
ing parts. This appears in the 
clutch plate revolving near a housing, 
which can set up an electrical charge, 
that will cause a noise, when it spills 
over. Bonding helps. Placing a slid- 
ing contact on the moving part, to 
collect the static charge, is another 
method which can be used to cure. 
A portable receiver is quite handy in 
tracking clown this noise. 

To solve the noise caused by a gas 
engine ignition system, a special filter 
harness is recommended. This filter 
has a metal enclosure in which are the 
required filtering circuits, and low and 
high -voltage leads. Simply running 
some shielded loom over the high - 
voltage leads will have little effect, 
and be a possible source of ignition 
shorts in wet weather. 

Suppressors are never used in igni- 
tion -reduction work on a ship, since 
they prevent complete combustion at 
full load, on which marine engines are 
always run, and cause unused gasoline 
to accumulate in the crankcase, dilute 
the oil and eventually ruin the engine 

and bearings. Suppressors can be used 
on auto engines, since they are rarely 
operated at full power. 

Grounding of the engine to the 
metal frame of the hull is not suggest- 
ed. However, when the harness is not 
used it is wise to line the inside of 
the engine box with copper screening, 
and bond the screening to provide one 
solid cage. Placement of the receiv- 
er away from the engine room may 
minimize noise pickup, too. 

Unfortunately, no two boats are 

IIIIIIIIIIIII1IIq1111Pº1INIIIiI11111h1111d1611ui1NI1111111N . 
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Gets 

terrific result?' 
ON ALL CHANNELS! 

RMS PREAMPLIFIER SP -4 

"Our service department has made com- 
parison test on the new RMS SP -4, and 
found it to be superior in performance 
in every respect to competitive makes." 

ZEMEL BROS. New Haven, Conn. 

See your local Jobber 

RADIO MERCHANDISE SALES, INC. 
1165 Southern Blvd., New York 59 

For Stability CONTINENTAL "NOBLELOY" 
RESISTORS 

Engineered Performance 
Metal Film 

Range l/2 ohm to 30 megohm 
Ratings, 1/2, I, 2 and 5 Watt 
Tolerance I/2%, I% and 5% 
The "Nobleloy" type X resistors assure de- 
pendable operating characteristics for many 
critical applications at economical savings. 

Write for further details 

CONTINENTAL CARBON INC. CLEVELAND I I, OHIO 
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identical insofar as response to igni- 
tion -suppression treatment is con- 
cerned. Each job involves use of the 
cut and try practice. 

Interference can also be eliminated 
by the use of a noise -bucking -circuit 
receiver. In this type of set, we have 
a noise antenna placed in the engine 
compartment to pick up ignition noise. 
The ignition signal is then fed into 
the bucking circuit, where it s mixed 
out of phase with the signal coming 
down the regular antenna. The two 
out -of -phase signals are adjusted to 
cancel each other out. This system, 
in many instances, has been found to 
eliminate the need of the filter harness. 

The receiver needs no ground, but 
the transmitter does. This way be a 
copper plate, nine to sixteen square 
feet in size, fastened to the outside 
of the hull, with a bronze bolt brazed 
to its inner side, and brought into the 
ship. 

Electrolysis 

Electrolysis, the bugaboo of boat 
owners, can be traced by placement of 
a milliammeter in series with the 
ground lead. If there is any current 
flow, a fixed capacitor in series will be 
found to stop the disturbance caused by 
the corrosive action. To further reduce 
fears of corrosive electrical action, .1 

bar or two of 2" x 8" zinc can be 
fastened to the hull of the ship. Zinc, 
being the base metal, will deteriorate, 
leaving the other metal intact. 

Antennas 

Because of the frequencies involved 
a quarter -wave Marconi type antenna 
is almost always used, 70' being about 
the full length. On sailboats, metal 
stays or shrouds, insulated by means 
of strain insulators, have been used as 
antennas, which must be insulated high 
enough to prevent personal contact. If 
a straight hne antenna of less than 

(Continued on page 46) 

Fig. 7 
Direction finding loop which has been extended. 

The receiver unit is below decks. 

T/i'i 011V otri Of ITS ow 
FOR PERFORM ANCEl=11 

Another great 
UNIVERSITY FIRST! 

HANDLES 30W CON- 
TINUOUS INTEGRATED 
PROGRAM MATERIAL 

EASILY ACCESSIBLE, 
ALWAYS VISIBLE TERMI- 
NAL BLOCK 

TAPS MARI:ED IN BOTH 
IMPEDANCE AND WATTS 

SHATTERPROOF BAKE- 
LITE BODY, ENDURINGLY 
BEAUTIFUL 

SUPER -EFFICIENT "W" 
SHAPED ALNICO 5 
MAGNET 

S BUILT-IN, MULTI -TAP 
LINE MATCHING TRANSFORMER 

These rugged drivers represent the first high power continuous duty, 
completely waterproof units available with built-in line matching trans- 
formers. New type W-shaped Alnico 5 magnets result in the elimination 
of stray fields and a greater concentration of magnetic energy in the 
voice coil gap. Exclusive UNIVERSITY "rim centering" assures per- 
fect alignment and concentricity - always. Units may be used with 
equal facility on constant voltage and constant impedance output sys- 
tems. Transformer and voice coil terminals are brought out at the 
bottom of the unit to a terminal block which is an integral part of the 
molded housing. A translucent cover plate provides ready access to 
the 16, 165, 250, 500, 1000, 2000 ohm terminals and their equivalent 
wattages based on 70 volt line. 

WRITE DEPT.0 FOR ILLUSTRATED CATALOG 

LOUDSPEAKERS V INC 
80 SO. KENSICO AVE., WHITE PLAINS, N. Y. 

r 

Famous World -Wide for LOUDSPEAKERS DRIVER UNITS TWEETERS PORTABLE POWRMIKES 

t 
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LVES-Mere is 
a difference 
in SOLDERS! 

11- 

s.s 
eflte 

4t Jet 
Unatet odd 

the only 3 core solder 

made with noncorrosive, 

extra -active ERSIN 
FLUX! 

Actual performance proves 
that ERSIN MULTICORE 

melts more rapidly 
due to multiple core 

construction 

removes surface oxides 

and prevents reforming 

zeWILlw- 

bonds properly on 

difficult metals 

saves money 

saves time 

MULTICORE SALES CORP. 
164 DUANE ST., NEW YORK 13 , N. Y. ' Please send me, a generous sample 

free of Multitore Solder and helpful booklet 
T "Modern Soldering" at no obligation 

Name 

Address 

City 

Zone State 

MULTICORE SALES CORP. 
164 Duane Street New York 1 3 N.Y. 

Marine Radio 
(Continued from page 45) 

thirty feet is used a loading coil 
should, if possible, be placed some- 
where above deck, near the physical 
end of the antenna, but not at the very 
end where it will not work properly. 

The loading coil and the antenna can 
be made into one large radiating coil 
by winding the antenna in a spiral 
around a long bamboo pole. This makes 
a more effective radiator than a short 
line and a lumped inductance, although 
in wet weather it does suffer from de - 
tuning. 

Sixteen -foot whips, of special design, 
have been found to be very effective. 
These are mounted permanently, as 
near to the transmitter as possible. 

Compass -Loop Positions 

The radio compass or loop can be 
mounted almost anywhere on the boat. 
However, the axis of its rotation must 
always be vertical. Its control point 
must be under cover, if possible, as the 
compass is most frequently used in 

dirty weather. For maximum pickup 
the loop should be as high as possible, 
and it should never be mounted near 
large metal objects which might act as 
antennas and thus pick up the incom- 
ing signal, reradiate it to the loop, 
causing a false fix. 

Dis - 
Set tance 6 V 12 V 32 V 110 V 

Up to 18 

watts.. 10' 12 14 14 14 

20' 10 12 14 14 

40' 6 10 12 14 

Up to 80 
watts.. 15' 4 8 14 

30' 2 8 14 

40' 0 6 14 

Table III 
Recommended wire sizes 

With Proper Antennas 

Power Coverage 

12 watts 20- 50 miles 
15 watts 50- 75 miles 

50 watts 100-150 miles 
100 watts 2-300 miles 

Table IV 
Approximate dependable transmission range dur- 
ing daylight. These are more or less ground 
wave coverage figures, for the open sea. A craft 
in a harbor could not expect to communicate 
inland from, say, New York to Buffalo with 

100 watts. 

Ship Trans- 
mitter 
(Kc) 

Ship 
Receiver 

(Kc) 
Ship -to -Shore .... 2,738 2,738 
Ship -to -Shore .... 2,638 2,638 
Coast Guard 2,670 2,670 

Harbor Stations 
Astoria 2,206 2,598 
Boston 2,110 2,506 
Charleston 2,174 2,566 
Galveston 2,134 2,530 
Kahuku, T. H 2,134 2,530 
Miami 2,118 2,514 
New York 2,198 2,590 
New York 2,126 2,522 
Norfolk 2,142 2,538 
Portland 2,206 2,598 
New Orleans 2,206 2,598 
San Francisco 2,110 2,506 
San Pedro 2,174 2,566 
Seattle 2,126 2,522 
San Juan, P. R 2,134 2,530 
Tampa 2,158 2,550 
Wilmington 2,166 2,558 

Table I 
Marine radio frequencies 

Great Lakes 

y` 
a á' 
e. 

A 
á' 

c' 
ro 
-g 

Ship -to -Shore 40 2,738 2,738 
Safety . 51 2,182 2,182 
Ship -to -Shore 

(under 1,000 tons) 39 2,118 2,514 
Ship -to -Shore 

(over 1,000 tons) . 30 2,158 2,550 
Ship -to -Shore 

(Canadian Boats) . 38 2,206 2,582 
Ship -to -Shore . 20 6,660 6,470 
Ship -to -Shore . 60 4,422.5 4,282.5 
Ship -to -Shore . 10 8,820 8,585 

Mississippi Valley 
Ship -to -Shore . 4 2,738 2,738 
Ship -to -Shore 5 2,782 2,782 
Ship -to -Shore 1 4,162.5 4,162.5 
Ship -to -Shore 2 6,455 6,455 
Ship -to -Shore 7 11,090 11,090 
Ship -to -Shore 6 8,840 8,840 

Table II 
Marine radio frequencies for Great Lakes and 

Mississippi Valley areas. 

SIMPSON 260,000TH INSTRUMENT 

Ray Simpson, chairman of the board of the 
Simpson Electric Company, receiving the 260, - 
000th unit of the Simpson model 260 volt-ohm- 
milliammeter. 

Gold plated, the instrument was graced by an 
engraved silver plaque on which was inscribed: 

To Ray Simpson: Congratulations on the pro- 
duction of this 260,000th Simpson model 260 
volt-ohm-milliammeter. We are all pleased and 
proud to have had a part in this record -breaking 
achievement. It is grand to work for such a 
fine boss. (Signed) Factory and Office Em- 
ployees." 

The gold-plated 260 was presented by Herb 
Bernreuter, executive vice president and general 
manager of Simpson Electric. 
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2 -Stage Preamp 
(Continued from page 21) 

band remains, it is advisable to use 
separate coils for each channel. The 
complete unit therefore becomes a 
twelve -position switch, studded with 
tuning coils. 

In an inductance -tuned system it is 
of advantage to make coupling circuits 
capacitive. This has been found to 
allow proper voltage transformations 
entirely independent of the varying in- 
ductance, and hence independent of 
frequency. 

In the two -stage preamp circuit on 
the cover, there is a high-pass filter in 
the input terminals. Following that is 
a pi -type impedance transformer with 
the variable inductance for tuning the 
first grid circuit. The neutralizing 
capacitors are connected in the usual 
manner, and trimmers appear across 
each tuned circuit to compensate for 
tube capacities. The interstage push- 
pull coils are conventional, but have a 
resistor in the common center -tap lead 
to avoid parallel operation of the 6J6. 
The second 6J6 is similar to the first, 
and has the pi -coupler arrangement 
again in the output. The gain of the 
two stages has been found to be about 
30 db on all channels, with provision 
for a pad on the output to drop the 
gain by 16 db. In the power supply 
is a shielded transformer feeding a 
brute -force filter through a selenium 
rectifier. 

3000 -APARTMENT MULTIPLE -ANTENNA 
PROJECT 

Reviewing plans for the installation of multiple - 
antenna systems in eight suburban apartment 
projects in the New York metropolitan area, 
embracing about 3000 dwelling units: J. P. 
Lieberman (seated at right), head of the build- 
ing corporations involved, and his associate, 
Harry Robbins (seated at left); standing, (left 
to right) Ira Kamen, manager of the TV depart- 
ment of Commercial Radio Sound Corp., which 
will install the systems, Alexander Fisher, presi- 
dent of CRSC, and A. C. Lindquist, RCA sales 

rep. (Courtesy RCA) 

See Kamen, Ira Connecting TV Receivers 
to Master Antenna Systems; January, 1950 

O oor=ca acitor-retrace 

IN ONE EASY LESSON 
You carefully adjust the tuning of a TV receiver. Then- 
zingo! A few days later, the customer complains about 
garbled pictures. The set hasn't retraced properly. The 
difference between its operating temperature and the room 
temperature has been enough to affect the capacitance 
stability of the coupling and bypass capacitors and thus 
upset the critical alignment or synchronization. 

Many competitive molded tubular capacitors are not 
sufficiently stable to guard against this annoyance-BUT 
SPRAGUE TELECAPS MOST CERTAINLY ARE! 
The reason? These famous molded tubulars are made by 
an exclusive "dry process", then impregnated under high 
vacuum. In other words, they're made just like expensive 
metal -encased oil capacitors. You can use Sprague Telecaps 
in every TV circuit position. They're as stable as the Rock 
of Gibraltar-and a sure-fire way to lick capacitor retrace 
troubles for good! Telecaps have the best temperature co- 
efficient and retrace characteristics of any tubular made. 

SPRAGUE PRODUCTS compAnv 
61 Marshall Street, North Adams, Mass. 
(Distributors' Division of the Sprague Electric Company) 

SPRAGU 

PHENOLIC -MOLDED TUBULARS 
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5ifivide " 
1 2 - 3 

One Cartridge 
V Two Voltages 
I/Three Terminals 

wrgaitife,Q 

gokce79// 
Caledre 

Replaces 45 current 
more than models 

of crystal cartridges! 
it's New! Here's the cartridge that simpli- 
fies your stocking probletn. It may be 
installed in any tone arm having 3 inch 
standard R. M. -'A. mounting. See your 
jobber or write us for Bulletin 156A 
Replacement Chart. 

FEATURES 

The one cartridge develops either 11/2 volts 
or 4 volts at 3/4 ounce tracking pressure. 

Crystal is coated to protect it against mois- 
ture and humidity. 
Rest button and terminal clips furnished. 

Needle and cartridge are wedded at the fac- 
tory. The needle you receive is the one 
approved by factory test. Replacement 
needles are also available. 
Packed individually in attractive Dri-Pack 
Containers. 

WEBSTER ELECTRIC 
Webster Electric Company Racine, Wisconsin Established 
1909 Export Dept., 13 East 40th Street, New York 16. 

N. Y. Cab Address: "Arlab," New York City. 
"Where Quality is a Responsibility 
and Fair Dealing an Obligation" 

Ser -Cuits 

(Continued from page 26) 

amplitude and then limits at that level, 
the circuit will adjust itself to any 
signal level. As a result, limiter action 
is effective on weak as well as strong 
signals. 

Normal operating bias for the sound 
amplifier is developed by a grid -leak 
bias resistor and capacitor. Static (no 
signal) plate current is limited by a 
470,000 -ohm plate load resistor and the 
negative contact potential developed 
across a 470,000 -ohm resistor in the 
grid circuit. The RC coupled plate 
circuit of this stage is conventional. 

The sound output as well as the 
video amplifier has a modified plate 
supply circuit to make the most effi- 
cient use of plate supply power. 

The plate circuit of the 6AS5 sound 
output is a conventional transformer - 
coupled circuit. The plate and screen 
circuits are decoupled from the plate 
supply by the filtering action of a 820 - 
ohm resistor and three capacitors; two 
40-mfd units and a 20-mfd section. A 
cathode capacitor with a value of 60- 
mfd is used to prevent circuit inter- 
action since several stages in the re- 
ceiver obtain their plate supply from 
this circuit. Since the cathode of the 
6AL5 is approximately 150 volts posi- 
tive with respect to chassis ground, 
the grid must also be kept at a rather 
high positive potential. This is the 
function of a divider composed of 
680,000 and 820,000 -ohm resistors, the 
680,000 -ohm resistor also serving as 
the grid return of this stage. 

The Sweep Section 

Grid -leak bias is used on the RC - 
coupled 12AU7 sync -amplifier stage. 
An input coupling network, consisting 
of 10,000 and 270,000 -ohm resistors, 
and 250-mmfd ceramic and .01-mfd 
paper capacitors, effectively increases 

43INALITY 
o 

'e Seze , , 
Rely on these 

ERIE RESISTOR 
components 

ERIE 

MPO o 1C., 
CEROLM 

ERIE 
FEED-THRU 

CERAMICONS 

ERIE ric 
tic D'elee Plosiusuout 

TRIMMERS 

ERIE BUTTON 
Sit VER.MICA 
CONDENSERS 

ERIE 

CONS 

EtttE GE 

%410%4 
ERAMICONS 

ERIE 
CERAMICON 

TYPE 
TRIMMERS 

ERIE 

SUPPRESSORS 

Watch for 
ERIE CERAMICON listings 

in Howard W. Sams 
Photofact Folders 

£leeesowdes Da.Cdcás 

ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND TORONTO, CANADA, 

PUSH TO LOCK 

QUICK -WEDGE SCREW -HOLDING 
SCREWDRIVER 

Holds, Starts, and Drives 
Screws with same tool! 
Eliminates Fumbling! 

6 inch 90c 8 inch 95c 
Made In Three Types 
Light Duty 2" to 8" 

Medium Duty 4" to 8" 
Heavy Duty 4" to 14" 

ASK YOUR JOBBER OR ORDER DIRECT 

Machinery Sales & Equipment 
626 Broadway, Cincinnati 2, Ohio 

LOOK TO MIMI 
Have Your Dealer Show You This Set 
in UNBREAKABLE Transparent Box! 

Cit 3 fast -change double -end screwdrivers $3,95! 
13 regular. 3 Phillips) for only 'P 
MAN-SIZE XCELITE handle lits all blades! 
A REAL SAVING over buying Individual screw- 
drivers! 
Box of Transparent plastic good for plenty of 
punishment! 
You can also buy XCELITE reamers to lit same 

handle-and save money! 

PREFERRED BY 
EXPERTS 

PARK METALWARE CO., Inc. 
Dept. V Orchard Park, N. Y. 

Canadians Send Orders Direct to: Chas. W. Pointon, Canadian Warehouse 
Distributor, 1926 Gerrard St., E., Toronto, Ont. 

48 SERVICE, MARCH, 1950 

www.americanradiohistory.com



the source impedance and results in 

sync clipping at the grid of the tube. 
It also eliminates loading effects on 

the video amplifier plate circuit. Since 
sync limiting is not used in the video 
amplifier, clipper action in the sync 
amplifier is necessary to obtain the 
desired noise immunity in the sync cir- 
cuits. 

Since the sync pulse input to the 
12AU7 (/) sync -separator stage is of 
negative polarity, a grounded -grid type 
of circuit is necessary to obtain sepa- 
rator action. (The signal is applied 
to the cathode rather than to the grid). 
A divider network consisting of 15,000 
and 270,000 -ohm resistors is used as 
a plate load to reduce the plate voltage 
to a value that results in normal 
separator action. 

Since no phase inversion takes place 
in a grounded -grid stage, the input 
pulses applied to the grid of the sync 
clipper (/ of 6SN7GT) are negative. 
Pulse clipping takes place due to plate 
current cut-off. A voltage divider 
(22,000 and 15,000 -ohms) is used to 
reduce the plate voltage of the stage 
to a suitable value for normal opera- 
tion. 

The output of the sync clipper is fed 
to an integrator filter consisting of 
three resistors (22,000 and two 8200 - 
ohm units) and three capacitors (two 
.002-mfd units and a 4700-mmfd mica). 
The integrated vertical pulse is fed to 
the grid of the vertical oscillator (/ 
of a 12AU7) through a 7.5-mmfd cera- 
mic coupling capacitor and the grid 
winding of a blocking -oscillator trans- 
former. A 15,000 -ohm vertical hold 
control adjusts the time constant of the 
blocking oscillator grid circuit, provid- 
ing an adjustment for proper synchro- 
nization. A 25,000 -ohm height control 
(variable resistor) is in the plate cir- 
cuit of the vertical oscillator. Since 
the vertical oscillator also functions as 
a discharge tube, the 25,000 -ohm unit 
provides height control by adjusting 
the charging current to the .05-mfd 
capacitor in this circuit. 

The vertical output stage (V, 
12AU7), is a conventional triode 
sweep amplifier. The vertical linearity 
control provides linearity adjustment 
by varying the cathode bias on the 
tube. The plate circuit is transformer - 
coupled to a vertical deflection coil 
and two damping resistors, each with 
a value of 560 ohms. Due to the wave - 
shaping by the .05-mfd capacitor and 
3900 -ohm resistor the output wave- 
form is of the correct waveshape to 
produce a saw -tooth current in the de- 
flection yoke. 

The horizontal oscillator control 
tube (/ of 6SN7GT) controls the 

(Continued on page 50) 

MODEL 114 

CL/M8 
A BOA RO!, 

for EXTRA PROFITS 

and 

GREATER SALES 
with the 

TV+FM AMPLIFIER 
12 INSTRUMENTS IN 11 

Impartial and exhaustive tests prove that the new 
SUPER SONIC-MODEL IT4 TV+FM AMPLIFIER 
delivers a higher usable gain with full bandwidth and higher 
signal to noise ratio than other leading brands at ANY PRICE! 

'32" Lis, 
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Improves TV reception in weak signal areas, with indoor or 
outdoor antenna. 
Continuous tuning of all 12 TV channels, also FM with ONE 
knob control. 
Reduces electrical, diathermy interferences and minimizes 
"ghosts and snow" effects. 
Frequency range: 50 mc to 220 mc, continuously tuned. 
Bandwidth: Adequate at all channels. 
Insertion gain: Minimum of 18 db at any frequency with 300 
input and output impedances. 
Highest signal to noise ratio. 
Input and Output Impedances: 300 ohm balanced to ground 
and 72 ohms unbalanced. 
Inductances wound with PURE SILVER wire. 
All moving contacts heavily silver plated. 
Isolation transformer. 

CHOICE TERRITORIES STILL AVAILABLE 
Write for Free Brochure to Dept. S-2 

SONIC INDUSTRIES INC. 
"MANUFACTURERS OF DUOSONIC PHONOGRAPHS" 

221 WEST 11th STREET, NEW YORK 11, N. Y. 
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WHAT IS YOUR 
PROBLEM? 

You will 
find the 
answer 

in 

RCIC!10 

ßCttl° A Handbook of 721 
problems AND SOLUTIONS 
Save time and trouble. Arranged under radio 
and electronic headings and completely indexed 
for quick reference, these problems give you 
step-by-step solutions to every problem com- 
monly arising in work on receivers, power sup- 
plies, antennas, amplifiers, tubes, transmitters, 
etc. If you are ever "stuck" on a calculation; if 
you need a check on your figuring; or if you 
want to refresh your memory on the formulas to 
use for s certain problem-you will find your 
answer quickly and easily in this book. 

Good practice for your FCC exams. This book 
shows you how to solve every problem requiring 
mathematics in the FCC STUDY GUIDE for 
licenses of all classes. You will find no better 
handbook for practice in solving problems with 
ease, speed and accuracy. $6.00 

Just 
Published 

PI° a 

The how's 

AND WHY'S in the practical 

terms of operation & servicing 
This book explains the theory as well as the 
techniques of television construction, operation, 
and servicing in the clearest, most practical 
terms. It gives the radioman all the basic infor- 
mation he needs to meet the increasing demand 
for skilled television technicians. It shows how 
and why all modern equipment operates; in- 
cludes all the essential mathematics and espe- 
cially good material on antennas. $7.00 

SEE THEM FREE 

"I 
The Macmillan Co., 60 Fifth Ave., New York 11 

IPlease send me a copy of the books checked f 
below. I agree to remit in full or return the 
books within ten days without further obligation. 

D Radio g Television Mathematics, $6.00 
1 D Television for Radiomen, $7.00 

Signed 

1 
Address 
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horizontal oscillator frequency by a 
method called pulse -width modulation. 

In this system, a positive saw -tooth 
voltage from the output of the hori- 
zontal oscillator is developed across a 
120,000 -ohm resistor and a 10-160- 
mmfd trimmer to ground. The voltage 
waveform appearing across the trim- 
mer is partially integrated. Another 
voltage, from the deflection yoke, is 
developed across a 560,000 -ohm re- 
sistor, a 7.5-mmfd ceramic and the 
trimmer. This waveform also appears 
across the trimmer partially integrated. 
These two waveforms add together on 
the grid of the tube as a saw -tooth 
with an upward sloping positive peak. 

The positive sync pulse from the 
sync clipper, is also developed across 
the trimmer and if properly phased, 
will add on top of the positive peak of 
the self -generated waveshape from the 
horizontal oscillator output and the 
deflection yoke. 

A pair of resistors (27,000 and 
820,000 ohms), connected from the 
control grid of the horizontal oscillator 
to the cathode of the horizontal oscil- 
lator control tube form a voltage div- 
ider network to develop a negative po- 
tential at the horizontal oscillator con- 
trol tube grid. This voltage biases the 
horizontal oscillator control tube suf- 
ficiently negative so that only the posi- 
tive peak of the waveshape will allow 
the tube to draw plate current. Conse- 
quently, only this positive pulse, which 
consists primarily of the horizontal 
sync pulse, appears across the cathode 
resistors. This pulse, across the cath- 
ode resistors, is filtered by .02-mfd 
and .2-mfd papers and a 8200 -ohm re- 
sistor, so that a dc voltage proportional 
to the average level of this pulse will 
be developed across the cathode re- 
sistors. 

Since the positive sync pulses must 
be in the correct phase relation when 
added to the top of the self -generated 
waveshape, any shifting of phase due 
to oscillator drift will tend to make the 
sync pulse add either ahead or behind 
the peak of the self -generated pulse. 
This will tend to make the positive 
peaks of the waveform at the horizon- 
tal oscillator control tube grid narrow- 
er if the horizontal oscillator frequency 
increases and wider if the oscillator 
frequency decreases. 

These variations will determine the 
amount of time that the 6SN7GT will 
draw plate current and consequently, 
the dc voltage developed across the 
cathode resistor (220,000 ohms). 
This voltage is injected into the grid 
of the horizontal oscillator through a 

DRAKE. - 
SOLDERING GUN 

with the ',Aux 

READY STAND 
Designed and engineered for you, the per- 
fectly balanced Drake "insta -heat' Soldering 
Gun features a full 135 watts, easy -remov- 
able tip and the ideally located visa -lite. 
Now with the new ready stand-to keep the 
Drake insta -heat Soldering Gun at hand for 
instant use - it's the gun with all the features 
you've wanted. See your distributor today. 

DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE CHICAGO 13 

Adjustable .. Positive Contact 
Used by leading 

TV installers I 

NON -CORROSIVE 
FITS 5/e" to 3l/2" PIPE 
NO PIPE CLEANING 

LOW COST 
FREE: Write today for 
illustrated catalog and 

prices 

40 WEST FOURTH STREET 
NEW YORK 1 2 , N. Y. 

100,000 -ohm resistor and thus controls 
the oscillator frequency. 

A vernier control for this system is 
provided for by the horizontal hold 
control. The setting of this control, 
determines the plate voltage on the 
horizontal oscillator control tube, and 
thus the voltage across the cathode 
resistor. 

The horizontal oscillator (/ of 
6SN7GT) uses a blocking -oscillator 
circuit. Auto -transformer action is 

50 SERVICE, MARCH, 1950 

www.americanradiohistory.com



employed to produce feedback at the 
control grid. In addition to the time 
constant of the grid circuit, the oscil- 
lator frequency is determined by the 
dc voltage developed across the cath- 
ode resistor. This voltage depends 
upon the plate current of the hori- 
zontal oscillator control tube. This 
tube also functions as a discharge tube 
for the wave -shaping capacitors. 

A parallel LC circuit is in the plate 
circuit of the horizontal oscillator and 
resonated at approximately 17 kc. This 
LC circuit is shock excited and then 
damped by a 22,000 -ohm resistor, so 
that a sine wave is produced. This 
sine wave adds with the instantaneous 
potentials on both the plate and grid 
of the oscillator, so that a steeper slope 
results on the portion of the sawtooth 
just before conduction of the oscillator 
tube. This results in improved oscil- 
lator stability. This LC circuit, called 
the horizontal lock, is located under- 
neath the chassis. 

A horizontal drive adjustment ad- 
justs the sweep voltage applied to the 
grid of the horizontal output tube, a 
6BG6G. A cathode -biased beam 
tetrode amplifier is used to develop 
the power required to drive the hori- 
zontal deflection coils of the magnetic 
deflection yoke and to provide the 
source for the kick -back type second 
anode supply. The output is trans- 
former -coupled to horizontal deflection 
coils. A width control shunts a por- 
tion of the output transformer second- 
ary, making the inductance variable 
for width control. A dc blocking ca- 
pacitor (.5 mfd) prevents dc flow 
through the horizontal deflection coils. 

Aside from its function of damping 
transients in the horizontal output cir- 
cuit, a 6W4GT damper is connected 
in such a way as to give an effective 
increase in plate supply voltage for the 
horizontal output amplifier, and vari- 
ous other stages in the receiver. The 
plate current of the 6BG6G flows 
through the 6W4GT for the major 
portion of the trace. A pair of ca- 
pacitors (.035 mfd and .05 mfd) are 
fully charged during this period and 
supply 6BG6G plate current during 
the time that the 6W4GT is not con- 
ducting. An average voltage is de- 
veloped across the network consisting 
of the .035-.05 and horizontal linearity 
control components. This voltage is 
approximately 60 volts greater than 
the normal plate voltage source. 

Since the linearity control is varia- 
ble, the network provides linearity con- 
trol by adjusting the cathode waveform 
(bias) of the damper tube. 

A single 5U4G rectifier and pi -type 
filter provides all the plate and screen 
voltages required by the various stages 

(Continued on page 52) 

THAIS WHY YOU WANT ALCOA ALUMINUM 

Elements made of Alcoa Aluminum 
by leading manufacturers are widely 
preferred for their excellent perform- 
ance and ease of installation. Strong 
and light, they are easy to handle on 

ladder and roof. They resist weather 
and won't cause ugly streaks on cus- 
tomer's homes. If you crake elements, 
contact the nearest distributor listed 
below for quick service oui the Alcoa 
Aluminum Tubing you need. 

Masts of Alcoa Aluminium can be 
purchased from Alcoa Distributors in 
standard lengths. You save shipping 
costs, get a lighter mast that's easier 
to install. Homeowners like masts of 
Alcoa Aluminum because they resist 
weathering and leave no unsightly 
streaks. For best results, fasten alumi- 
num elements to aluminum masts with 
Alcoa Aluminum Fasteners, avail- 
able from your Alcoa Distributor. 

YOU CAN BUY 

ALCOA ALUMINUM LOCALLY 

Atlanta, Georgia 

J. 41. Tull Metal & Supply Co., Inc. 

Baltimore, Maryland 

Whitehead Metal Products Co.. Inc. 

Boston (Cambridge), Massachusetts 

Whitehead Metal Products Co., Inc. 

Buffalo, New York 

Brace -Mueller -Huntley, Inc. 

Whitehead Metal Products Co., Inc. 

Charlotte, North Carolina 

Edgcomh Steel Company 

Chicago, Illinois 
Central Steel & Wire Company 

Steel Sales Corporation 

Cincinnati, Ohio 

Wiliam & Company, Inc. 

Cleveland. Ohio 

Williams & Company, Inc. 

Columbus, Ohio 

Williams & Company, Inc. 

Dallas, Texas 

Metal Goods Corporation 

Detroit, Michigan 

Steel Sales Corporation 

Houston, Texas 

Metal Goods Corporation 

Kansas City, North, Missouri 

Metal Goods Corporation 

Los Angeles, California 

Ducommun Metals and Supply Co. 

Pacific Metals Company, Ltd. 

Milford, Conn. 

Edgcomh Steel of New England, Inc. 

Newark, New Jersey 

Whitehead Metal Products Co., Inc. 

New Orleans, Louisiana 

Metal Goods Corporation 

New York, New York 

Whitehead Metal Products Co., Inc. 

Philadelphia, Pennsylvania 

Edgcomh Steel Company 

Whitehead Metal Products Co., Inc. 

ALUMINUM COMPANY OF 

Pittsburgh, Pennsylvania 

Williams & Company, Inc. 

Portland, Oregon 

Pacific Metal Company 

Rochester, New York 

Brace -Mueller -Huntley, Inc. 

San Francisco, California 

Pacific Metals Company, Ltd. 

Seattle, Washington 

Pacific Metal Company 

St. Louis, Missouri 

Metal Goods Corporation 

Syracuse, New York 

Brace -Mueller -Huntley, Inc. 

Whitehead Metal Products Co., Inc 

Toledo, Ohio 

Williams & Company, Inc. 

Tulsa, Oklahoma 

Metal Goods Corporation 

AMERICA 
1960C Gulf Building Pittsburgh 19, Penna. 

INGOT SHEET & PLATE SHAPES, ROLLED & EXTRUDED WIRE ROD BAR TUBING PIPE SAND, 

DIE & PERMANENT -MOLD CASTINGS FORCINGS IMPACT EXTRUSIONS ELECTRICAL CONDUCTORS SCREW 

MACHINE PRODUCTS FABRICATED PRODUCTS FASTENERS FOIL ALUMINUM PIGMENTS MAGNESIUM PRODUCTS !ALCOA 

= ú..rj.:A ALUMINUM TUBING 
o.M 
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HI -VOLTAGE PROBE 

Wired only $6.95 

HI-FREQ PROBE 

KIT $3.75 
Wired $7.50 

TINY TINIER 

Steaw4uc¢ 

It's Aerovox, of course, for 

"space miser" electrolytics. 
And logically so because Aero- 

vox pioneered the dry electro- 

lytic and has maintained its 

superior "know-how". 

The Aerovox "Bantam" is the ultimate 
in space -saving electrolytics. Shown is 

a 150 v. 10 mfd. unit-smaller than a 

cigarette! Ideal in tight spots. Favorite 

in hearing aids, personal radios, etc. 

Type SRE is available in low -voltage 
values -3 to 150 v., 5 to 500 mfd. 

SALES OFFICES IN ALL 

Higher voltage 

larger sizes. 

electrolytics in slightly 

See Zlouz poe,e,e .. . 

Ask for these latest Aerovox "space 
miser" electrolytics and our latest 
catalog. 

FOR RADIO -ELECTRONIC AND 

INDUSTRIAL APPLICATIONS 
AEROOX CORPORATION, NEW BEDFORD, MASS., U. S. 

PRINCIPAL CITIES Export: 13 E. 40th ST., NEW YORK 16, N. Y. 

Cable: 'ARLAB' In Canada: AEROVOX CANADA LTD., HAMILTON, ANT.,,' 

320K SIGNAL GENERATOR 

KIT $19.95 
Wired $29.95 

fr. 

145K MULTI -SIGNAL 

TRACER KIT $18.95 
Wired $28.95 k.¡ 

315 DELUXE SIGNAL 

GENERATOR $59.95 
Wired only 

511K POCKET VOLT- 

OHM - MILLIAMMETER 

KIT $14.95 
Wired $17.95 

BUILD PRECISION INSTRUMENTS 

WITH KITS 
Build it yourself and save the as- 

sembly labor cost. The schematic 
and pictorial diagrams enclosed 
with each EICO Kit are easy to fol- 
low, it's no trick at all to complete 
the job in one evening! 

Ideally suited for TV: EICO VTVM 
goes to 30,000 volts and over 200 
Mc with our accessory probes- 
EICO Sweep Generator has TV 
channels marked on panel and crys 
tal marker-new EICO 'scope has 
high sensitivity and Push-pull. 

West Coast prices 5% higher. 
Write NOW for our new catalog "S" 

ELECTRONIC INSTRUMENT CO.. INC. 
276 Newport Street. Irooklyn 12 N Y 

221K HIGH PRECISION VACUUM 

TUBE VOLTMETER KIT $23.95 
Wired $49.95 

360K SWEEP SIGNAL 

GEN'R'T'R KIT $29.95 
Wired $39.95 

425K S" 
PUSH-PULL 

'SCOPE KIT 

$39.95. 

Wired 
$69.95 

5 Mc. Crystal s. 

$3.95 

=EASY - TO- FOLLOW SCHEMATIC & PC 

TORIAL DIAGRAMS WITH EVERY FICO 

INSTRUMENT KIT. 

(Continued from page 51) 

of the receiver. The speaker field is 
used as a filter choke in the television 
only models. Chassis used in combina- 
tion models have a filter choke 
mounted to the underside of the chas- 
sis, because the radio and sound output 
use a single pm speaker. Approxi- 
mately 50 milliamperes of the plate 
supply load is drawn from the arm of 
the focus control. The amount of this 
load that passes through the focus coil 
is adjustable and provides the required 
focus control range. The remainder 
of the plate supply load flows through 
the focus control at all times. 

Since several stages of the receiver 
require no more than half of the power 
supply output voltage for normal op- 
eration, these stages are connected in 

Fa series -parallel combination to elim- 
inate dropping resistor-- and make the 
most efficient use of the power supply 
output. 

The Zenith '50 Chassis 

Continuing inn- analysis of the 
Zenith 24G22 '23 24/25 series', there 
are several interesting features in the- 
ltv power supply which merit comment_ 
Available, in this receiver, is a 
10,000 volt dc supply for the second 
anode of the picture tube developed by 
a 19BG6 horizontal sweep amplifier, 
and its associated output transformer 
and high voltage rectifier. The power 
supply is the kick -back type in which 
the high voltage is developed during 
the 7 -microsecond retrace of the hori- 
zontal sweep when the deflection coil 
current suddenly collapses. 

The saw -tooth cut -rent which pro- 
duces the sweep, flows for approxi- 
mately 53 microseconds. This is the. 
approximate time required to move the. 
beam from the left to the right side of 
the picture tube. After the sweep. 
reaches the right side of the tube, the 
current suddenly collapses and this 
sudden collapse of current through the 
deflection coils, generates a voltage 
which is kicked back into the output 
transformer and stepped up. 

A two -turn low voltage winding 
supplies filament current for the 
1BT3GT high -voltage rectifier, where 
rectification develops the 10,000 volts 
dc for the second anode of the picture 
tube. Because of the 15.75 kc fre- 
quency, very little filtering is neces- 
sary. A 500-mmfd 12 -kv capacitor,. 
470,000 -ohm resistor and the capacity 
formed by the picture tube metal cone 
and chassis have been found to filter 
adequately the high voltage. 

When servicing the high -voltage 

°S0rt-Cors; February, 1950, 
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power supply, extreme care must be 
exercised to avoid contact with the 
second anode high potential. A well 
insulated vacuum tube voltmeter, 
which has a 10 -kv range, or higher, 
may be used to measure the high po- 
tential. Failure in any section of the 
15.75-kc horizontal sweep circuit may 
cause the supply to be inoperative. If 
the difficulty is not obvious, circuit 
tracing should begin at the 6SN7GT 
horizontal oscillator through the 
12SN7GT horizontal discharge tube, 
and the 19BG6G horizontal amplifier. 
Voltage should not be measured at the 
plate of the tube because the voltage 
at this point is extremely high due to 
the inductive build-up through the 
transformer. The 25W4 damping tube, 
adds an additional 125 volts to the 
plate voltage of the 19BG6G horizontal 
amplifier. Failure of this tube will 
also cause the high voltage to he in- 
operative. 

The Damping Tube 

The linear rise of current through 
the horizontal deflection coils moves 
the electron beam from the left to the 
right side of the picture tube in ap- 
proximately 53 microseconds. The 
current must then return to its start- 
ing value in approximately 7 micro- 
seconds. The sudden collapse of cur- 
rent through an inductance during the 
retrace produces an oscillatory condi- 
tion. This oscillating condition would 
destroy the linearity of the sweep and 
must be removed by the damping tube. 
When the plate of the damping tube 
becomes more positive than the cath- 
ode, conduction occurs which loads the 
circuit and prevents the undesirable 
oscillation. As a result of the conduc- 
tion, a dc potential of approximately 
125 volts is developed and stored in a 
.22 mfd capacitor. This voltage is 
added to the plate voltage of the 
19BG6G horizontal amplifier and 
raises its potential from 360 to 485 
volts for greater output and better per- 
formance. 

The Beam Bender 

The electron gun of a picture tube 
emits both electrons and ions. The 
ions are much heavier than the elec- 
trons and if allowed to bombard the 
picture tube fluorescent screen, damage 
in the form of a burn could occur. 
To prevent this condition, the electron 
gun of the tube used in this model is 
slightly bent, via a beam bender, so 
that the ion and electron stream is 
directed at the neck rather than at the 
screen of the tube. The beam bender, 
which is a permanent magnet fitted 
around the neck of the tube, bends the 

(Continued on page 54) 

The Skill to Design... 
®MINI/ 

the Facilities to Produce... 

the Ability to Deliver.., 

YOU CAN GET 
OPTIMUM RECEPTION! 

Telrex manufactures 15 

models for better TV and 
Ultra High Frequency Re- 

ception. For literature 
and advice on your par- 
ticular problem write - 
Dept. 8, Telrex, Inc., 
A>bury Park, N. J. 

Available through 
Authorized TELREX 

Distributors 

4 X -TV 

TELREX Engineers have designed 
and will continue to develop Amer- 
ica's foremost TV and FM anten- 
nas. CONICAL "V" BEAMS are 
manufactured to exacting specifi- 
cations in a modern plant. 

The name TELREX, on any prod- 
uct, is your guarantee of quality 
and value. 

To Be Sure it's a CONICAL "V" BEAM 
Look for the 

TELREX Registered Trademark' 

ASBURY PARK 4, N. J.] 
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Get Set for LAND OFFICE BUSINESS on the 

Q,tatie TELEVISION BOOSTER 
d Soon to be Advertise Nationally 

on TELEVISION 

OWNERS OF TV RECEIVERS, and their friends, the nation over, wild soon 

see the Asiatic Television Booster in operation . . . and hear its exclusive 

advantages explained ... from their favorite TV stations. It doesn't take a 

crystal ball to forecast the impact of TV advertising on sales of Astatic 

Boosters. When set owners in your area actually see weak, washed-out 

pictures on a TV screen changed to bright, clear action by the Asiatic 

Booster, the skyrocketing of sales will be automatic. They'll be asking - 
by the thousands - for the "four -tube booster" with "variable gain control," 

"dual -tuning," "handsome furniture -finish mahogany cabinet." 

exclusive features they've seen and heard about 

ON TELEVISION. They'll ask by name for 

Asiatic Booster. 

there is anything you don't know about the 

Asiatic Booster, write for specifications and imp., 
complete details. Get behind this surefire pro- 

gram to help you sell. Check your stock. Order 

TODAY for your needs. 

Astatic Crystal Devices manufactured 

under Brush Development Co. patents 

IF 

CORPORATION 
Cc...o. 

c....aR.srrc LW óro.rooNrAeDO 

vf'c:rt rGll 
TUBE CHECKER 

KIT 
$295.0 

2icatge,2 
TELEVISION 
GENERATOR 

KIT 

W 
CONC 
CHECK 

sis 

NEW 

ÿts: IMPEDANCE 
BRIDGE SET 

NEW f'+ÑeaddkcY 
HANDITESTER 

$13 

the 

and other 

'afea 
BATTEF ' 
ELIMIN%TOR 
KIT 

S225o 

iféatá/act 
fib VACUUM TL'=E 

VOLTMETER OT,:.. 

HEATH COMPANY 
BENTON HARBOR, t1 

MICHIGAN .XfORT 1 
"3 EAST 40th STR 

NEW YORK to. N Y 

{ABLE - ARIAS N t 

Servicing Helps 
(Continued from page 36) 

known, the transmission line can be 

cut by using the following formula: 
Half -wave shorting stub (in inches) 

4841 

Freq. (mc) 

If the interference frequency is not 
that of a television station, the line 
may be cut and the leads shorted to- 
gether without using the resistor. 
Generally, this will completely elim- 
inate the interference frequency. 

Channel 
Number 

Channel Fre- 
quency (mc) 

Half -Wave 
Shorted 

Channel Trap 

2 54- 60 84" 
3 60- 66 78" 
4 66- 72 70" 
5 76- 82 61" 
6 82- 88 53" 
7 174-180 25" 
8 180-186 24" 
9 186-192 24" 

10 192-198 23" 
11 198-204 29" 
12 
13 

204-210 
210-216 

22" 
21" 

Fig. 2. Shorted channel -trap 300 -ohm lead 
lengths. 

Elimination of Audio Buzz** 

As is characteristic with all receivers 
using intercarrier sound, a 60 -cycle 

station buzz may be heard in the sound. 
This will occur under certain condi- 
tions of non-standard picture transmis- 
sion (over modulation or phase shift), 
misalignment, or improper tuning of 

receiver controls. Buzz in sound is 

(Continued on page 55) 

Ser -Cuits 
(Continued from page 53) 

electrons back into their proper axis 

so that they strike the screen. The 
heavier ions are not affected by the 

magnetic field and do not reach the 

screen. 
The beam bender has an identifying 

arrow stamped on it. When it is in- 

stalled, the arrow must point towards 
the face of the picture tube. On a 

double -ring type beam bender the air 
gaps should be 180° out and the 
heavier ring must be nearest the pic- 
ture tube socket. To make the ad- 

justment, the beam bender should be 

moved and rotated along the neck of 
the tube until the brightest picture 
with least shadow appears. It may be 

necessary to readjust the focus and in- 
tensity controls during the adjustment. 
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the result of amplitude modulation 
(picture content) contained in the 4.5 - 
mc beat FM if carrier to such high 
level that it is passed through the FM 
ratio detector without being completely 
eliminated. 

Station buzz is most commonly due 
to improper tuning of the receiver con- 
trols. The sharp tuning control may 
be misadjusted or the contrast control 
may be turned too far (clockwise) thus 
overloading the video amplifier. The 
sharp tuning control must be tuned for 
the most clearly defined picture with 
best sound. If no definite sound peak 
is obtainable with rotation of the sharp 
tuning control, it may be necessary to 
make individual channel oscillator ad- 
justments. Overloading caused by im- 
proper setting of the contrast control 
should normally disappear when this 
control is rotated slightly in a counter- 
clockwise direction. 

Oscillator Misalignment Trorble 

Misalignment of oscillator adjust- 
ments (overall or individual channel) 
may cause buzz. If the buzz still re- 
mains after checking oscillator align- 
ment, remaining buzz may be due to 
misalignment of the ratio detector sec- 
ondary tuning slug. It may be neces- 
sary to repeat the oscillator alignment 
and conclude with retouching the ratio 
detector secondary slug adjustment. 
If the oscillator adjustment is required 
for other channels it will not be neces- 
sary to readjust the FM ratio detector 
secondary slug adjustment after having 
correctly made this adjustment on one 
channel. 

Buzz is also caused by overloading 
of the video stages due to a very strong 
television signal. Insertion of an at- 
tenuation pad between the transmission 
line and the receiver should decrease 
the incoming signal strength to normal 
level. Other faults in the receiver 
which may cause buzz are misalign- 
ment of the video if stages and changes 
in component values such as resistors 
and electrolytic capacitors. 

Presence of station buzz may not al- 
ways be an indication of fault in the 
receiver. The cause is often due to 
transmission of a non-standard picture 
signal (over modulation or phase 
shift) by the station. This condition 
is usually momentary and may be espe- 
cially noticed when maximum white is 
transmitted. If more than one station 
is in operation at the time, tuning in 
another station will indicate where the 
fault lies. If only one channel is in 
operation the check should be made 

LITTELFUSE Til1Af 
IN TELEVISION FUSES 
8 out of 10 TV receivers are 
built with Littelfuse TV pig- 
tail fuses, as original com- 
ponents. Pigtail and other TV 
fuses are a "must" for stock 
today. 
Use only original equipment 
quality. Buy Littelfuse. Buy oll 
Littelfuse! 

LITTELFUSE INC. 
4789 N. RAVENSWOOD AVENUE 

CHICAGO, ILLINOIS 

with another receiver known to be 
operating properly. 

Receiver Component Design * * * 

Familiarity with component design 
is often a substantial aid in servicing. 
Three parts which demand this design 
attention are the converter trans- 
former, picture -if transformer and 
cathode -circuit trap, which are nor - 

"*From RCA tube department design notes. 

mally designed for a picture if of 25.75 
mc and a sound if of 21.25 mc. 

Using these components, a typical 
stagger -tuned, picture -if amplifier can 
provide a voltage gain in excess of 
20,000 times. The frequency response 
has been found to have a bandwidth of 
3.75 mc measured at 6 db down and 
essentially linear over a major portion 
of the bandwidth. The double -tuned 
input provided assures substantial 
sensitivity, and the many tuned cir- 

(Continued on page 56) 
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Battery Eliminators of Proven Superiority 

CONVERT BATTERY RADIOS to 
AC ALL -ELECTRIC 

Converts dry battery radio into de- 
pendable hum -free AC receiver. The 
Model "S," with selenium rectifier, 
operates any 1.4 volt 4, 5 or 6 tube 
battery radio from 115 volt, 50 to 60 
cycle source. Eliminates fading and noise 
that accompanies battery reception. 

Eliminates Batteries, saves money. 
Easily Installed, lust slips into place. 
Low Operating Cost, uses only I watts. 
On -off Switch, for simple operation. 
Standard Battery Plug, sockets provided. 

MODEL "Q" 

PERFECT RECEPTION LONGER, on 

FARMS, AUTOS, BOATS, CAMPS 

Provides A and B power for over 3 

weeks from one storage battery charge. 
Operates any 1.4 volt 4, 5 or 6 tube 
radio from 6 volt storage or dry battery 
or Wincharger. Entirely eliminates fad- 
ing and noise accompanying battery 
reception. 
Low Storage Battery Drain, 1.2 amps. per 

hour. 
Eliminates Batteries, saves money. 
Easily Installed, fits most radios. 
On -off Switch, for simple operation. 
Standard Battery Clips, plug. sockets. 

Sell Electro . Sells the Best! A Complete Line, Unmatched Quality, Price! 

Pioneer Manufacturers of Battery Eliminators 

ELECTRO PRODUCTS LABORATORIES, 4501 N. Ravenswood Ave., Chicago 40, III. 

4 RIDER MANUALS «seas SUCCESSFUL SERVICING 

(in catalog form) 
A big, fact -filled volume. Every word important. No extraneous matter. 
Fully describing the RIDER Manuals and Books you must have if you 
are to compete in this highly specialized electronic field. PLUS a 
GOLD MINE of HELPFUL DATA...including Charts, Diagrams, 
Symbols and other material that you 
can put to GOOD USE in 
your DAILY work. 
Write today! 

e 

RIDER MANUALS ent. 

SEND ME TUE GOLD MINES 

John F. Rider Publisher, Inc. 

480 Canal Street, New York 13, N. Y. 

Please send me my FREE Copy of the RIDER Catalog, 

as soon as it is off the press. 

Name............ 
................................................................ 

Address ..............................Zone............State................... 

City ............................. ....................... ................ 
I'm A.......... . ..... .......nici..... Radio Amateur. 

(Engineer, Service Tude Sat 
Student. State which.) 

(Continued from page 55) 

cuits afford good selectivity with high 
attenuation of adjacent channels. 

The converter transformer' is used 
in conjunction with the first picture if 
transformer' for coupling the output of 

a 6AG5 converter tube to the first pic- 
ture -if amplifier. 

The primary circuit of this trans- 
former consists of a permeability - 
tuned inductance in parallel with tube 
and stray capacitances. The secondary 
winding, which is closely coupled to 
the primary winding can be link -cou- 

pled to the first picture -if transformer 
through a non -critical length of 110 - 

ohm shielded transmission line. Pri- 
mary and secondary are mounted in a 
shield can. 

The primary winding of the first pic- 
ture if transformer is closely coupled 
to the secondary winding which is per- 
meability tuned from the bottom of the 
unit. The secondary winding is shunt- 
ed by tube and stray capacitances. A 
tertiary winding shunted by a fixed 
capacitor constitutes a trap to attenu- 
ate the adjacent -channel picture -if 
carrier. This trap is tuned to 19.75 

mc. The inductance of the tertiary 
winding is adjusted from the top of 

the unit. 

The second picture -if transformers is 
used between two 6AG5s in a stagger - 
tuned if system. It is designed to pro- 
vide peak response at 25.5 mc and ad- 
jacent -channel sound -if carrier rejec- 
tion at 27.25 mc. 

This unit is also permeability tuned 
and consists of a primary winding and 
a high -Q trap circuit mounted on a 

moulded bakelite form. The inductance 
of the trap winding is shunted by a 
fixed capacitor and is adjusted from 
the top of the unit. The inductance of 
the primary winding is shunted by tube 
and stray capacitances and can be ad- 
iusted from the bottom of the unit. 

The third picture -if transformer,' 
designed for use between two 6AG5s, 
affords peak response at 22 mc and 
provides rejection for the accompany- 
ing sound -if carrier at 21.25 mc. 

This unit has a trap winding tapped 
to provide a 21.25 mc signal to the 
control grid of the first sound -if ampli- 
fier tube. The inductance of the trap 
winding is shunted by a fixed capac- 
itor and is adjusted from the top of 
the unit. 

The fourth picture -if transformera 
provides peak response at 24.6 mc and 

'RCA -202K5. "RCA -202K6. 
'RCA -202K7. ,RCA -202K8. 
'RCA -202K9. °RCA -202K10. 
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adjacent -channel sound -if carrier re- 
jection at 27.25 mc. 

It is permeability tuned and consists 
of a primary winding and a trap cir- 
cuit mounted in a shield can. 

A fifth picture -if transformer° is also 
available for use between a 6AG5 am- 
plifier tube and a 6AL5 second detec- 
tor in a typical stagger -tuned if system. 
It is designed to provide peak response 
at 22.7 mc and adjacent -channel pic- 
ture -if carrier rejection at 19.75 mc. 

To serve as a cathode -circuit trap, 
there is an unshielded unit,' which con- 
sists of a primary or cathode induc- 
tance closely coupled to a high -Q 
resonant circuit. The trap inductance 
is permeability tuned, and is adjusted 
at the top of the unit. 

The trap is intended to provide at- 
tenuation of the sound -if carrier in the 
picture -if amplifier circuit. 

7RCA-202K11. 

Phono 
(Continued from page 23) 

intermix playing of 10" and 12" rec- 
ords of the same speed, and automatic 
shut-off after last record has played. 
Uses a single needle unipoins cart- 
ridge. 

Amplifier used in system is a three - 
tube, including rectifier, model, with a 
5" Alnico speaker. 

Replace -All Cartridge 

A new replace -all cartridge which 
can be used to replace at least 45 cur- 
rent model crystal cartridges in radio - 
phono units has become available from 
the Webster Electric Company. Known 
as the Featlieride, the cartridge may 
be installed in any tone arm which has 
a /" standard RMA mounting. 

Cartridge will develop two voltages : 

Microgroove -standard record pickup arm which 
features a low -as -possible vertical -to -lateral mo- 
ment of inertia, minimized vertical mass to track 
any record without imposing extra vertical load 
on grooves, absence of spurious arm resonance 
at any frequency, lower than three -gram centi- 
meters pivot friction, static balancing about the 
vertical axis to eliminate tendency to jump 
grooves when subjected to bumping or jarring, 
an offset head which is said to reduce tracking 
error to less than ±21/2°, and protection of stylus 
point against contact with anything but the record 

grooves. (Model 190; Pickering and Co.) 

FOR... 
RADIO SERVICING 

TELEVISION SERVICING 

AMATEUR RADIO 

HIGH FIDELITY SOUND 

sdeco FOR 
TRANSFORMERS 

Stancor transformers are original components 
in thousands of radio and television receivers 
made by the biggest names in the industry- 
they have to be good to be specified by criti- 
cal design engineers and value -conscious pur- 
chasing men! 

Why shop around? Specify Stancor for your 
replacement work. You will get a dependable, 
honestly -rated transformer. You'll cut down 
on expensive call-backs. You will keep your 
customers. 

FREE For complete, accurate specs and prices 
of the complete Stancor stock line, write for 
your copies of the literature illustrated above. 
Just ask us for the Stancor transformer library. 
Standard Transformer Corporation 3588 Elston 
Avenue, Chicago 18, Illinois. 

MOST COMPLETE LINE IN THE INDUSTRY 

1Y2 volts at 3% -ounce tracking pres- 
sure, or 4 volts at 3 -ounce tracking 
pressure. 

Miniature Crystal Cartridges 

A new development in miniature - 
sized crystal phono cartridges, the AC 
series, has been announced by Astatic. 

Units have housings of molded Bake- 

lite and metal mounting brackets 
(which fit standard /" mounting cen- 
ters) and needle guards. The cart - 

(Continued on page 58) 

Astatic cartridges; top, ACD turnover type and 
bottom, AC type. 
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SINCE 1924-FINE RADIO PARTS 

January 1950 Issue 

60 MANUFACTURERS 

-400 MODELS-MOST 
COMPLETE, UP -TO- 
DATE LISTING 

Get this easy -to -use, time- 
saving guide to exact re- 
placements for all popular 
television receivers. Sim- 
plifies servicing, cuts re- 
pair -bench time. Write us 
today for your free copy! 

USE MERIT TV! 
ONE SOURCE FOR 

Ma<ked Conpenanl<: 
TV Tape- 

pewrc, elp<kin9 Oe<illatere, 

Vertical Outputs. FF<u< Coils, 

D,Rctien Yk.<. FIYbe<k< 

WATCH FOP 
Merit's rotate 
Issues of the Tr 
"Rep1" OWde. 

p 

TAPE -MARKED 
TO HELP YOU' 

MERIT TR ANSFONMER 
eery 

IIandytaPe mark- 
ing on every Merit 
Trates[",er 
shows Permanent 
hooK,p data toi I MERIT 
Quick reference 

0:¡¡IpÉR1T TRANSFORMER CORP. 
J 

CFl tif 
Pq 

RAW 

4435 NORTH CLARK ST., CHICAGO 40, ILL. 

Phono 

(Continued from page 57) 

ridges use a special type C taper -lock 
needle, which features changeability 
without tools. 

There are four models in the series: 
Model AC -78 has a three -mil radius 
stylus tip, either precious metal or 
sapphire, for standard 78 rpm records ; 

model AC has a one -mil stylus for 
narrow -groove, slow -speed records; 
model AC -AG has an all -groove stylus 
tip, to play 33%, 45 and 78 rpm rec- 
ords; and model ACD is a turnover 
cartridge with dual needles to play 
narrow -groove records on one side and 
78 rpm on the other. 

Needle pressure of the AC model is 
five grams, while that of the others is 
six grams. Output of all, at approxi- 
mately 1,000 cps, is 1 volt, using the 
Audiotone 78-1 and RCA 12-5-31V 
test records. 

Webster -Electric tape recorder -play back unit, 
available with and without remote -control system; 

models 101.5 and 101-4, respectively. 

Shadowgraph-method check of stylus assembly. 
The assembly is magnified fifteen times and its 
shadow thrown upon a screen which has an 
outline drawn on it to the exact specifications 
required. Another shadowgraph test is performed 
on the tip alone. Each tip is magnified 400 
diameters and checked against an outline which 
detects flaws as minute as one ten -thousandth of 

an inch. (Courtesy G. E.) 

"The on y all -industry 
sponsored Conference 

and Show in Electronics" 

Tuning Indicators 
(Continued from page 34) 

an ample margin of safety, is so small 
that it may be disregarded. 

Cost of an indicator of this type, us- 
ing standard components, conservative- 
ly rated, is about $15.00 and three 
hours of working time. The first cost 
may be shaved to about $8.00 and one 
hour by use of lower -grade components 
and less rugged construction, but this 
apparent saving is shortly eaten up by 
repair and replacement costs. 

The same case may be used to 
house a wide-angle indicator in con- 
junction with an S meter. It also has 
ample space for an added filter capaci- 
tor, or a helper filament transformer, 
but not for an auxiliary plate supply 
of conventional design. 

RIGHT-for fast assembly! 
RIGHT-for real dependability! 
RIGHT-for easier installation! 

Phoenix WALL 
Speed -Mount 

PAM -6 
Adjustable from I" 
to 19" from wall. 
Clears eaves, power 
wires, etc. Holds 
masts 3/4 to 112" 
Cadmium plated 
steel. Either section 
can be adjusted sep- 
arately. 

AT LEADING 
JOBBERS 

Write f o r 

folder V of 
complete line 
of television 
accessories. 

Remember... 
May is Market Month! 

MAY 22.25 1950 STEVENS HOTEL CHICAGO 
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New Parts. Accessories 

C -D CERAMIC CAPACITORS 

A line of miniature ceramic disc capaci- 
tors, identified as the Tiny Mike, has 
been announced by Cornell-Dubilier Elec- 
tric Corp., as the initial item in its newly 
organized ceramic capacitor manufactur- 
ing division, which will be housed in the 
New Bedford, Mass., plant. 

The round disc ceramic, used princi- 
pally in television, FM and vhf applica- 
tions, has been designed for bypass and 
coupling in assemblies that are very com- 
pact and in various types of miniature 
electronic equipment. 

Capacitor is 19/32" in diameter and 
5/32" thick. It now is being made in 
500 y dcw at capacities of 50 to 500 mmfd 
at -a- 20 per cent and 500 to 5,000 mmfd 
sizes, guaranteed minimum capacity with- 
in a temperature range of 4- 10° C and 
+ 65° C. 

Easel display for four types of C -D miniature 
ceramic capacitors. 

* * * 

SUPERIOR INSTRUMENTS TUBE 
TESTER 

A tube tester, model TV -10, for check- 
ing AM, FM and TV tubes has been 
introduced by Superior Instruments Co., 
227 Fulton Street, New York 7, N. Y. 

Uses self-cleaning type lever action 
switches for individual element testing. 
Individual sockets are used for each type 
of tube. Free -moving built-in roll chart 
provides complete data for all tubes. 

INSULINE PHONE PLUG 

A phone plug, PJ-055B, designed to 
meet the requirements of Joint Army - 
Air Force -Navy specification P-642, has 
been announced by the Insuline Corpora- 
tion of America, 3602 35th Avenue, Long 
Island City 1, N. Y. Of the standard 
two -circuit type, it is suitable for all 
radio and telephone applications. 

Jensen Needles come to you 
individually packed in o 

dust -proof container. 

Make Your 

Service Calls 

MORE PROFITABLE 

Sizecei 

"'Wen NEEDLES 
R ALL REPLACEMENTSR ALL REPLACEMENTS 

A Size and Shape to fit any Record Player 

It's easy and profitable to recommend a 

new Jensen Needle when making a service 
call. What's more, it's still easier to order 
any needle required from your jobber by 

number. He can supply you from stock at 

once. A new needle assures a satisfied 
customer. 

RaP.ACEMENT 
NEEDLES 

Free Replacement Needle Wall Chart 

With this Chart, a quick glance 
gives you the number of the needle 
you need. Send for yours today. 

mien 
INDUSTRIES, INC. 

331 South Wood Street, Chicago 12, Illinois 

JENSEN - THE OLDEST NAME IN SOUND ENGINEERING 

SYLVANIA TUBE TESTERS 

Two tube testers have been announced 
by the Radio Tube Division of Sylvania 
Electric Products Inc. 

Features of the testers, for portable 
and bench use, include an ohmmeter - 
type shorts and leakage test which indi- 

cates replace or good directly on the in- 

strument's illuminated meter ; direct 
meter indication for all other tests ; gas 
test; and a combination emission and 

transconductance - test under dynamic 
operating conditions which takes relative 
tube life into account. Twelve sockets 
provide for testing 4, 5, 6, 7, 8 and 9 -pin 

tubes, octal and lock -in, miniatures, sub - 
(Continued on page 60) 

Sylvania tube checker 
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ALL-WEATHER 

ROLLER BEARING 

GUY RING 
(patents pending) 

Permits TV and FM Antenna 
Masts to be Rotated 

Without Touching Guy Wires 

Furnished complete with standoff 
insulator, nuts, and guy wire thim- 

bles. Laughs at rain, snow, and ice. 

Corrosion free. For use with or with- 

out antenna rotators. 

Write for name of nearest jobber. 

CROWN CONTROLS CO., INC., 
New Bremen, Ohio 

(Continued from page 59) LYNMAR MATCHING TRANSFORMER 

miniature, acorn and hearing aid types, 
mobile and ruggedized tubes, and pilot 
lamps. 

The ohmmeter -type shorts and leakage 
test applies about 55 volts through a 
high -resistance to prevent damage to 
tubes. High or low resistance leakage or 
shorts between elements may be detected. 
A separate test of heater-cathod leak- 
age with all other elements removed 
from the circuit permits selection of tubes 
having lowest leakage for critical appli- 
cations. Emission and transconductance 
are tested simultaneously under dynamic 
conditions with one of three available 
signal voltages applied to the grid. 

Control switches select proper plate, 
screen and other clement voltages, and 
an appropriate load for the tube under 
test. The gas test detects gassy tubes 
and open grids in a single operation by 
throwing one spring -loaded switch upon 
completion of all other tests. 

One model, portable type 220, is housed 
in a pearl -grey steel case with a heavy- 
duty metal handle and removable cover 
which facilitates either portable or bench 
use. Another model, counter type 219; 
has identical electrical characteristics and 
is housed in a wood and metal cabinet. 

The portable and counter types meas- 
ure 6"x114"x17" and 5.3/,"x13"x)8344". 
respectively. 

* * * 

PERMUFLUX 8" SPEAKERS 

A line of 8" pm speakers, model 8T8-1, 
has been announced by the Permoflux 
Corp., 4900 W. Grand Ave., Chicago 39, 
Ill. 

Features include a cone which is soft - 
suspended from a basket and held at 
coil -end by an extra large spicier. 

* * * 

N. E. AUTO ANTENNAS 

An auto radio antenna, Not Rod. (NP - 
801 has been announced by the Nittonal 
Electronic Manufacturing Corp., 3505 
36th St., Long Island Cite, N. Y. Fea- 
tures a heavy mounting bracket, large 
standoff insulator and a chrome -plated 
whip extending to 96". Intended for rear 
mounting in the manner of police radio 
antennas. A shielded leachn eight -feet 
long is also provided. 

Said to be applicable as a transmitting 
antenna for the 6- and 10 -meter amateur 
hvuls. 

MODEL 288X 6o) 
fflareirAM-FM 
SIGNAL GENERATOR 

More 288X's in use today 
than all others combined. 

rilrArad- 

r THE HICKOK ELECTRICAL INSTRUMENT COT" 
L. 10521 DUPONT AVE. CLEVELAND 8, OHIO, 

SEE YOUR JOBBER OR WR'TE FOR COMPLETE INFORMATION TODAY 

An impedance -matching transformer 
has been developed by Lynmar Engineers, 
1721 Delaney St., Philadelphia 3, Pa. 

Transformer is said to match a 70-95 
ohm coax line to 300 -ohm inputs, or a 
300 -ohm lead to a 70-95 ohm line. 

The unit has been designed for the 
50 to 250 -me band. 

EMC MUTUAL CONDUCTANCE 
TUBE TESTERS 

A mutual conductance tube tester that 
provides checking on a calibrated microm- 
ho scale as well as on a reject -good 
scale, has been introduced by Electronic 
Measurements Corp., 423 Broome Street, 
New York 13. 

The tester, model 201, also checks tubes 
for gas content and checks all tubes oper- 
ating on .75 to 117 filament volts, as well 
as all loctal, octal, 9 -prong miniature and 
sub -miniature tubes. Testing can also be 
clone on cold cathode, magic eye, voltage 
regulator and ballast resistors. 

Tester comes with 41- meter in either 
a sloping counter case or oak carrying - 
ca se. 

COBRA SPEAKERS 

Wide-angle cobra loudspeakers employing horns 
which are said to provide a sound field essen- 
tially uniform with respect to frequency and in- 
tensity over a horizontal angle of 120' and a 
vertical angle of 40°. Because re-entrant mem- 
bers with their attendant losses due to concella- 
tion effects have been eliminated, these speakers 
are said to deliver maximum acoustic output 
with virtually no losses throughout their entire 
transmission range and with a minimum of input 
power. Cutoff design point is 370 cycles. 

Used back-to-back (as shown) the speakers 
become bi-directional. The horns may also he 
oriented and locked to simulate a single, wide- 
angle speaker. 

Additional specifications are: 25 watts operat- 
ing capacity; 50 watts peak capacity; response 
370-6,500 cycles; impedance 15 ohms; sensitivity 
as bidirectional speaker, 105 db at 4', 1 watt 
input; sensitivity as single wideangle speaker, 
108 db at 4', 1 watt input. (Type COB; Racan 

Electric Co.l 
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TARZIAN SELENIUM RECTIFIERS 
A line of center-kooled type selenium 

rectifiers has been announced by Sarkes 
Tarzian, Inc., Bloomington, Indiana. 

Rectifier's center cooling feature is 
provided by a special spacer between the 
cells which is said to insure lower over- 
all operating temperatures by allowing 
air to reach the portions of the cells in 
which the current density is the greatest. 
Other features are said to be constant as- 
sembly pressure under all operating con- 
ditions, color coding, universal locating 
lug and a constant high resistance path to 
ground under all atmospheric conditions. 

Sixteen models arc available ranging 
from units rated at 65 milliamperes at 
130 volts to units capable of handling 450 
milliamperes at 130 volts. 

* * * 

TRIO ATTIC ANTENNA 

An all-ehannel antenna which can be 
installed in the attic, on rafters, the 
floor joist or the attic floor, has been 
announced by the Trio Manufacturing 
Co., Griggsville, Ill. 

Mounting bracket design is said to per- 
mit erection of antenna without guy 
wires. 

Mast is two -feet high. Supplied with 
sixty -feet of 300 -ohm line. 

OXFORD OUTDOOR SPEAKERS 

Weatherproof speakers, for outdoor ap- 
plication. have been announced by the 
Oxford Electric Corp., 3911 S. Michigan 
Ave., Chicago 15, Ill. 

Speakers incorporate Oxford patented 
pressure pole design. This type construc- 
tion is said to protect the operator against 
slipping of the pole piece, buzzes and rat- 
tles and affords a greater amount of 
sensitivity. All metal parts are said to 
be plated per government export specifica- 
tions to assure maximum protection 
against corrosion and rust. 

Further details available from W. B. 
Barnes, assistant sales manager. 

GENERAL 
INDUSTRIES 

... covers the 

.36fieet 
PHONOMOTOR MARKET 

"A motor for every phonograph requirement". . . this General 
Industries slogan is as true today as it was thirty years ago when 
it was first introduced. Today General Industries manufactures a 

complete line of single -speed, dual -speed and three -speed motors 
for use in every type of record player and automatic record changer. 
General Industries offers you the popular belt -drive Model TS 
3 -speed motor for both automatic record changer and manual 
use, and the turret model 3 -speed motor illustrated for automatic 
record changer applications. Write today for complete details. 

Model illustrated is a 
turret -type 3 -speed 

motor currently being supplied 
only to record -changer manufacturers, 

and incorporating their own specifications. 
Turntable speeds of 331/2-45-78 RPM are 
secured through three separate ulleys mount- 
ed on a turret plate. By means of a simple lever, 
the desired pulley is brought into contact with 
the idler wheel. The two pulleys not in con- 
tact with the idler wheel remain stationary. 

The GENERAL INDUSTRIES Co. 

DEPARTMENT O ELYRIA, OHIO 

APPROVED ELECTRONIC FM -AM TUNER 

An FM -AM tuner, A-710, has been 
introduced by Approved Electronic In- 
strument Corp., 142 Liberty Street, New 
York 6. 

Said to be drift -free and afford fidelity 
reception. Can be mounted in either 
horizontal or vertical positions with the 
appropriate scale supplied. 

Tubes used on FM are: 6AG5 rf am- 
plifier, 6BE6 mixed -detector, 6J6 oscil- 
lator, two 6AU6 if amplifiers, 6 AU6 
limiter and 6AL5 discriminator. Tubes 
used on AM are: 6BA6 rf amplifier, 
6BE6 converter, 6BA6 if amplifier and 
6AT6 diode (audio amplifier common to 
AM -FM) . 

Power requirements : 170 volts dc 20 
mils or 140 volts dc 37 mils ; 6.3 volts, 
4 amperes. 

Size: 8/ x 5% x 8". 

PLYMOUTH ELECTRONICS 
TRANSFER SWITCH 

A TV and FM antenna channel -trans- 
fer switch for 300 -ohm line application 
has been announced by the Plymouth 
Electronic Corp., 68 High St., Worcester 
8, Mass. 

Available for two or three -channel 
service and can be used with two or 
three receivers which might be operating 
from one antenna. Said to have low 
contact resistance, small capacity, low 
standing -wave ratio, positive contact and 
minimum leakage. 

Also supplied with contacts for RG59U 
fittings. 
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PHOTOFACT Users 

Write Our Best ADS! 

Hundreds of unsolicited letters 

tell what the world's finest Radio 

Data means to Service Technicians 

W. C. Straughan 

131 Trade St. 

Sanford, N. C. 

"You fellows are giving us servicemen just 

what we have been needing all along. 

Needless to soy that my shop is now 100% 

Sams Photofact!" 

Martin Boxer 

126 Graham Ave. 

Brooklyn, N. Y. 

"I think your PHOTOFACTS are the finest 

ever to hit the market. They are very clear 

and contain more information than others. 

I for one will purchase no others but yours." 

Clair K. Fitzsimmons 

206 Main St. 

Ames, Iowa 

"We are an original booster of the Howard 

W. Sams service...We believe that you have 

contributed more to the radio service busi- 

ness than all other organizations combined." 

NOW! GET THE PROOF FOR YOURSELF! 

FREE 
We'll Send You a FREE Photo - 
fact Folder on any postwar set 

Learn for yourself - at our expense - how 
PHOTOFACT pays for itself by earning bigger 
repair profits for you! Ask for a FREE Folder 
covering any postwar AM, FM or TV receiver 
listed in the PHOTOFACT Cumulative Index. 
Examine it. Put it to work at your bench-then 
fudge for yourself! 

WRITE FOR FREE FOLDER TODAY! 

HOWARD W. SAMS & CO., INC. 
2201 East 46th Street Indianapolis 5, Indiana 

Tube News 

G.E. TV TUBES 

Three receiving tubes (6AS5, 6BQ6GT 
and 25BQ6GT), designed mainly for tele- 
vision receivers, have been added to 
G. E: s tube production lines. 

The 6AS5 is a beam -power amplifier of 
miniature construction and it is intended 
for use as the audio power -output tube 
in TV and small radio receivers. The 
6AS5 is similar to the 35C5. When op- 
erating class A 1, with a plate voltage of 
150 volts and an input signal of 8.5 volts 
peak, 2.2 watts of output power can be 
realized with 10 per cent distortion. 

The 6BQ6GT and 25BQ6GT are 
beam -power amplifier tubes designed to 
withstand high -surge plate voltages for 
short periods of time, and intended for 
use as horizontal -deflection amplifiers in 
TV receivers. 

Maximum ratings of the tubes include 
a plate dissipation of 10.9 watts, plate 
current of 100 milliamperes, and a peak - 
positive -surge plate voltage of 5,000 volts. 

* * * 

SYLVANIA TUBES 

A line of miniature battery -type tubes 
for portable radio receivers has been an- 
nounced by the Radio Tube Division of 
Sylvania Electric Products, Inc. 

Tubes include 1U6, a heptode converter 
with oscillator anode as a separate ele- 
ment ; 1AF5, a diode pentode ; IAF4, a 
sharp cutoff rf pentode; and 3E5, a beam 
power output tube. All tubes have 25 
milliampere filaments and are supplied 
with 7 -pin miniature button bases. 

Power required for a complement of 
the tubes in a typical battery -operated 
superhet is 2.1 watts. Tubes will also 
operate satisfactorily over a range of 1.4 
to 1.1 volts. 

Two additional subminiature tube 
types, a medium -mu triode and a high -mu 
triode, have also been announced by the 
Radio Tube Division of Sylvania Elec- 
tric. 

One, type 5645, a medium -mu triode 
(T-2) is suitable for class A amplifier 
applications. It is 1.3" long and 0.31" 
in diameter. Under typical operating con- 
ditions the tube will have a transconduct- 
ance of 2700 micromhos and an amplifica- 
tion factor of 20. Maximum rated plate 
dissipation is 1 watt and plate resistance 
is 7400 ohms. Another, type 5646, is a 
high -mu triode (T-2) suitable for class 
A amplifier or resistance -coupled ampli- 
fier applications. It is 1.3" long and 0.3" 
in diameter. Under typical operating con- 
ditions the tube will have a transconduct- 
ance of 2400 micromhos, an amplification 

factor of 70 and a plate resistance of 
29,000 ohms. Maximum rated plate dis- 
sipation is 0.3 watt. 

Both types have 6.3 -volt, 150 -milli- 
ampere heaters and flexible leads for 
direct wiring to circuit. 

A high-perveance beam -power ampli- 
fier, type 6U5GT, designed for use as 
a horizontal deflection amplifier in high - 
efficiency deflection circuits for television 
receivers, has also been announced by 
Sylvania. 

Features include : low -mu, high plate 
current at low plate voltage and high 
operating ratio of plate current to num- 
ber 2 grid current. These operating char- 
acteristics are said to make it possible to 
use the tube in circuits operating from a 
plate supply of 250 volts or less where the 
plate voltage is supplied partly by the cir- 
cuit and partly by the low -voltage dc re- 
ceiver supply. 

One 6AU5GT, in a suitable circuit, will 
deflect 10BP4, 12LP4, or other picture 
tubes having electron beam deflection up to 
60° and operating with an anode voltage 
up to 12 kv. The tube has a 6.3 volt, 
1.25 ampere heater. 

Also available from Sylvania is a 
miniature high -voltage half -wave recti- 
fier, 1X2, designed for TV receiver pulse 
rectifying systems and voltage doubler 
circuits for magnetically deflected 10" and 
12" viewing tubes. Has a peak inverse 
plate voltage of 7500, peak plate current 
of 10 milliamperes, and an average 
plate current of .5 milliampere. 

A miniature tube, 6BW6, designed for 
combined limiter and FM discriminator 
applications in television receivers also 
has been produced by Sylvania. 

Tube is also useful in limiter circuits ; 

sync -clipper circuits ; square wave gen- 
erators ; frequency multipliers ; and phase - 
measuring devices. 

A sixteen -inch metal picture tube, the 
16GP4, which is said to be 5" shorter 
than the 16AP4 also has been announced 
by Sylvania. 

Deflection angle is 70°. Tube is sup- 
plied with a neutral gray face pate. 

* * * 

DU MONT I2LP4A PICTURE TUBE 

A type 12LP4A picture tube featuring 
a bent -gun ion -trap and a gray filter 
face plate, has been announced by Allen 
B. DuMont Laboratories, Inc. 

Modification of the bent -gun design in 
the 12LP4A, permitting the use of either 
a single or double magnet beam -bender is 
said to insure direct interchangeability 
with all 12LP4s. 

"The on y ell -industry 
op* d Cent 

end Show in Electronics" 

Remember... 
May is Market Month! t 

PARTS DISTRIBUTORS CONFERENCE An SHOW 

MAY 22.2S 1950 STEVENS HOTEL CHICAGO 
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G. V. BUREAU JOINS SYLVANIA 

Gabriel V. Bureau has been appointed 
field engineer for the equipment sales 
department of the Radio Tube Division, 
Sylvania Electric Products Inc. 

Bureau was formerly technical com- 
mercial manager for North American 
Philips and assistant sales manager for 
Amperex Electronics Corp. 

* * * 

RUSS FENTON NOW WITH PERMUFLUX 

Russ S. Fenton has been appointed sales 
manager of the Loudspeaker Division of 
the Permoflux Corp., 4900 W. Grand 
Ave., Chicago 39. 

Fenton was until recently sales man- 
ager of the components parts section of 
G. E. 

Russ S. Fenton 

* * * 

R. D. HICKOK, JR., NOW HICKOK 
INSTRUMENT CO. PRESIDENT 

Robert D. Hickok, Jr., has been elected 
president of the Hickok Instrument Co. 
and Walter Weiss has become vice- 
president in charge of engineering. These 
changes follow the recent death of Rob- 
ert D. Hickok, Sr., president and founder 
of the company. 

The new president has been vice-presi- 
dent and acting general manager the last 
10 years. 

Weiss started the electronic division 
at Hickok. Hickok has two plants in 
Cleveland: 10514 DuPont Avenue N. E. 
and 7209 St. Clair Avenue, N. E. 

R. D. Hickok, Jr. Walter Weiss 

* * * 

CONCORD RADIO AND RADIO WIRE 
TELEVISION SEPARATE 

A severance of the joint ownership of 
stock in Concord Radio Corporation and 
Radio Wire Television, Inc., has been 
announced. 

Samuel J. Novick has acquired all the 
stock and become the sole stockholder of 
Concord Radio Corporation, which op- 
erates stores under this name in Chicago 
and Atlanta, Ga. 

Abraham Pletman has acquired all the 
stock and becomes the sole stockholder of 
Radio Wire Television, Inc., which 
operates stores in New York City, New- 
ark, N. J., and Boston, Mass. 

RIDER MANUAL VOLUME XX NOW 
AVAILABLE 

Rider Manual Volume XX has been 
published by John F. Rider Publisher, 
Inc., 480 Canal Street, New York 13, 

N. Y. 
The manual includes coverage on AM - 

FM receivers, auto radios, record chang- 
ers, and tuners as of November, 1949. 
Factory -authorized data of 74 manufac- 
turers comprises 1776 pages. 

Priced at $18.00. 
* * * 

CENTRALAB ACQUIRES NEW PLANT 

A new plant, in Denville, N. J., has 
been acquired by the Centralab Division 
of Globe -Union Inc., Milwaukee, Wisc., 
for the exclusive production of a full line 
of ceramic capacitors, from the raw ma- 
terial to the finished product. 

The plant, which is expected to employ 
some 300 persons, will cover 46,000 
square feet. 

* * * 
SIXTH ANNUAL PACIFIC ELECTRONIC 

EXHIBIT AT LONG BEACH, CALIF. 

The sixth annual Pacific Electronic 
Exhibit will be held Sept. 13-15 at the 
Long Beach, Calif., municipal auditorium. 
The coast annual convention of IRE 

will also be held there during the same 
dates with Loyd Sigmon as liaison chair- 
man between IRE and the West Coast 
Electronic Manufacturers Association, 
sponsors of the exhibit. 

Heckert Parker is general exhibit man- 
ager. 

* * * 

NEDA CONVENTION IN AUGUST 

The first national convention and ex- 
hibition of NEDA will be held in Cleve- 
land, August 27 to 31. 

* * * 

PLANET CATALOG 

A catalog, No. C-1, describing dry 
electrolytic capacitors has been released 
by Planet Manufacturing Corp., 225 
Belleville Ave., Bloomfield, N. J. 

* * 

SYLVANIA TV RECEIVER TUBE 
COMPLEMENT BOOK 

A 56 -page TV receiver tube comple- 
ment book listing by make and by model 
the number and type of receiving and 
picture tubes used in more than 620 sets, 
has been announced by Sylvania Electric 
Products, Inc. 

The book also contains a chart showing 
the percentage of each of 136 receiving 
tube types used in TV sets distributed by 
85 manufacturers. The reference mate- 
rial in the book also includes a list of 80 
TV set manufacturers and their addresses 
for use in securing more service informa- 
tion on a particular set. 

Another section of the book describes 
modifications required, if any, for 120 
television picture tube replacement types, 
because of change of dimension, electrical 
characteristics, socketing and others 
specifications. Suggestions for safe hand- 
ling of picture tubes is also included in 
the book, which measures 8"x5%" and is 
available through authorized Sylvania 
distributors. 

Z IMPORTANT NEW 

PHOTOFACT BOOKS 

"TELEVISION TUBE 
LOCATION GUIDE" 

Tele 

"` , . 
he 

Gives Tube 
position and 

function in 
hundreds of 

important TV 
receiver 

models, made 
by 56 manu- 

facturers. 

FIND THE TROUBLE AND REPLACE TUBES 
WITHOUT REMOVING CHASSIS 

Nothing like it! The only book that shows 
the position and function of tubes in hundreds 
of TV receivers. Often an operational check 
in the customer's home . looking at the 
picture tube and listening to the sound .. . 

can give you a clue to the trouble. Many 
times only a tube failure is responsible. TGL-1 
makes trouble diagnosis and tube replacement 
quick and simple, in most cases without re- 
moving the chassis! Each model has its own 
clear, accurate diagram. Book fully indexed 
for quick reference. Over 200 pages, handy 
pocket size, 5% x 8%". Get two copies . 

one for outside calls and one for your bench. 
Pays for itself on the first job! 

$150 
ORDER TGL-1 Only 

"DIAL CORD 
STRINGING 

GUIDE" 

NEW! 
SECOND VOLUME 

Covers models from 
1947 to October 1949 

Over 45,000 servicemen bought the first vol- 
ume of this invaluable book! New second 
volume includes 511 different dial cord string- 
ing diagrams used in almost 1000 receivers 
produced from 1947 to October, 1949 (all new 
data continuing from where the first volume 
left off). There's only one right way to string 
a dial cord ... and here's the only book that 
shows you how. Saves time-saves effort. 
Handy pocket size. Order copies for your tool 
kit and work bench today. 
ORDER DC -2 Only S100 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or write 
direct to HOWARD W. SAMS & CO., INC., 
2201 East 46th Street, Indianapolis 5, Ind 

My (check) (money order) for $ 

enclosed. Send the following books: 
TGL-1 "TV Tube Location Guide" $1.50 
DC -2 "Dial Cord Stringing Guide" $1.00 

Name 

Address 

City Zone.... State 
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the EXTRAS 

that make it easy 

to sell 

WALSCO 
Zre 

crystal-clear TV reception 

Exclusive features available 

ONLY in WALSCO T.V. antennas 

ONLY WALSCO features a silicone -treated 
styron molded insulator to assure 

crystal-clear TV reception. 

ONLY WALSCO uses marine type high 
tensile chromium aluminum alloy for 

elements ... with a "yield point' 94% 
higher than ordinary aluminum. 

ONLY WALSCO uses a butt -seamed 
tubing for elements to assure the 

highest elasticity. 
These EXTRA features make it easy to 

sell WALSCO. 

WRITE FOR FREE ILLUSTRATED 
CATALOG 94-D 

WALSCO new TV Alignment Tools are 
used everywhere. Available at 

your local jobber. 

WALTER L. SCHOTT CO. 

Beverly Hills, Calif. Chicago 6, Ill. 

tateteterafelerrie 
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JOTS AND FLASHES 
INSTALLATION nP MULTIPLE -OUTLET an- 
tenna systems, a required procedure in 
many metropolitan areas, has introduced 
a new busy and profitable phase of in- 
stallation work, packaged outlet -to-re- 
ceiver service. While every outlet is 
identical, the receiver inputs do require 
connection -technique variations, as cited 
in the Ira Kamen paper in the January 
issue of SERVICE, and as a result Service 
Men must be called in to make the proper 
connection to the antenna outlet. Several 
types of setups for the outlet systems 
have been devised, some involving specific 
procedures for similar type receivers and 
others employing prefabricated outlet 
units to standardize the job in the home. 
And several types of group -installa- 
tion methods have been used, too, to 
streamline activities and lower costs. The 
plans appear to have such intriguing pos- 
sibilities, of interest to every Service 
Man, that we've asked the boys now in- 
volved in the work, to provide us with 
detailed data, which we hope to offer in 
an early issue of SERVICE... , GE has an- 
nounced that its TV if have been moved 
up to the 45 -mc band in an effort to min- 
imize pickup of diathermy and industrial 
equipment radiation, and interference in 
other receivers. . . . George D. Norris, 
3010 First Avenue, Seattle, Washington, 
is now a rep for Radio Merchandise 
Sales, Inc., 1165 Southern Boulevard, 
New York City. Norris will cover the 
Northwest territory of Washington and 
Oregon. . Ben Joseph has become a 
VEE-D-X rep and will cover the New 
York City, Long Island and Northern 
New Jersey areas.. . Jack Weber As- 
sociates, 154 Nassau Street, New York 
City, have been appointed reps of the 
Odegaard Manufacturing Co., 5416 
Eighth Avenue, Brooklyn 20, N. Y. 
and will cover New York State (exclud- 
ing metropolitan New York City), New 
Jersey, Eastern Pennsylvania, Delaware, 
Maryland and Washington, D. C. , , . 

Advertising for the radio and TV com- 
ponents produced by the Loudspeaker Di- 
vision of the Permoflux Corp., 4900 West 
Grand Avenue, Chicago, is now being 
handled by Symonds, MacKenzie and Co. 

. . Herman H. Smith, Inc., is now lo- 
cated at 436 18th Street, Brooklyn 15, 
N. Y. . . Nicholas J. Laub, 413 Mer- 
chandise Bldg., Minneapolis, Minnesota, 
has become a senior member of The Rep- 
resentatives. . R. W. Farris, 406 W. 
34 St., Kansas City, Missouri, has become 
a Ward Products rep and will cover 
Missouri, Kansas, Nebraska and Iowa. 

Radio Shack Corp., 167 Washington 
St., Boston 8, Mass., have published a 
152 -page catalog. . . The Espey Manu- 
facturing Co., 528 East 72 St., New 
York 21, have released an 8 -page bulle- 
tin describing their AM -FM chassis and 
the associated wire recorder, record 
changer, speaker, TV and custom-made 
cabinets which can be used with the 
chassis. . Aero -Tone Manufacturing 
Co., Inc., 4836 Joy Road, Detroit 4, 
Michigan, have released a 4 -page folder 
describing their line of auxiliary speakers 
for automobile rear -seat application.. . 

Ray P. Krogh will represent the Sound 
and Intercom Division of Webster Elec- 
tric Co., Racine, Wisconsin, in eastern 
and southern Wisconsin and the ,eastern 
upper peninsula of Michigan. Krogh will 
also serve as a rep for Ekotape, a Web- 
ster Electric product. 
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Vecaude 
Contact is Gentle 

Yet Firm ... 

Mallory Vibrators 
Give Better Service! 

Slow contact impact, for minimum wear-high contact pressure, for low 
resistance-fast contact break, for reduced arcing and pitting! That combi- 
nation of features is possible only with the patented, tuned mechanism in 
Mallory Vibrators. It is the secret of their longer life and greater dependability. 

Mallory Vibrators are a result of Mallory's unique facilities in electronics, 
electro -chemistry and metallurgy. The contacts are Mallory -specified and 
Mallory -made. The perfect tuning is accomplished by an exclusive design and 
individual adjustment by skilled technicians. 

Those are the reasons why more Mallory Vibrators are used in original equip- 
ment than all other makes combined. When you use Mallory Vibrators for 
replacements you are sure of long life, dependable starting and high output 
efficiency. See your Mallory distributor now! 

More Mallory Vibrators are Used in Original Equipment Than All Oilier Makes Combined 

MALLORY 111Ir 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK ` POWER SUPPLIES FILTERS 
944. U. 5. 'at. O. 

PROVED PRECI UCTS 

I 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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The inside story of 

unningham quality 
How the Cunningham "A" Frame Minimizes 
Vibration. The unflagging search for ways to make 
Cunningham tubes ever better accounts for their first - 
line quality. A case in point is the RCA -developed "A" 
frame construction used in 6 of the metal -type r -f am- 
plifier tubes. 

The "A" frame-shown in color-consists of a top 
member, two vertical members, and a bottom cross 
member. The ribbed uprights are welded to the cross 
member; the feet of the uprights are welded to the 
grounded metal header. In effect a truss, this rigid "A" 
frame acts as the supporting member for the tube ele- 
ments. Its increased resistance to vibration reduces the 
possibility of electrode displacement due to wear on 
the holes in the mica spacers ... and thereby plays an 

ALWAYS KEEP IN TOUCH WITH 

important role in reducing microphonics and main- 
taining uniform tube characteristics. 

In addition to imparting rigidity to the tube ele- 
ments, the top and bottom members of the "A" frame 
serve as shields. The two ears on the top member add 
to its effectiveness in reducing grid -to -plate capaci- 
tance; the tab on the lower member-which extends 
down to the stem-provides additional shielding be- 
tween grid and plate leads. 

. e 
The "A" frame construction is but one of many im- 
provements that contribute to the dependability and 
long life of Cunningham tubes. Its use explains why 
more and more servicemen are placing their confi- 
dence in Cunningham. 

YOUR CUNNINGHAM DISTRIBUTOR 

RADIO CORPORATION of AMERICA - 

esir ELECTRON TUBES HARRISON, N. J. 
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