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BOLAND & BOYCE INC.
MONTCLAIR, NEW JERSEY

yearly subscription $3.00

First-line quality...the mark of every
Qunnmgham tube for 33 years

CUNNINGHAM TUBES wre fested regul, n/; for electrode currents. cathode
emission, gus. mutual conductance. poweronthut. uc amplification, diode oper-
tion, amplification fuctor. and plate resistance us well us other churacteristics.

(A NNINGHAM TUBES have been famous for The first-line quality of Cunningham tubes is
their consistently high quality, long life and top your guarantec of customer satisfaction. That's why
performance for over 33 years. they're sclected by experienced servicemen.

SEE YOUR CUNNINGHAM DISTRIBUTOR TODAY

A QUALITY PRODUCT OF THE
RADIO CORPORATION OF AMERICA



RADIO AND TELEVISION TUBES

“THEY SELL FAST

AND STAY SOLD!”

OU have the word of other experienced
Yservicemen for it—Ken-Rad tubes area
fast-turnover line. And they give satisfaction.
They make friends for your shop.

By word-of-mouth endorsement alone,
Ken-Rad tubes will gain a good name in any
locality. They’re a quality product, a better
tube . . . and such news gets around!

But there’s a faster way to bring Ken-Rad
dependability to the notice of your cus-
tomers. Advertise! Ken-Rad makes it easy
for you. See the counter displays shown on
this page.

In a jiffy you can put one, or both, of these
attention-getters where people coming into
your store are sure to see them. Also, the
Ken-Rad wall plaque, decal, and giant tube
carton will help identify your premises.
There are blotters, postcards, stationery,
repair stickers—many other aids to sales
that up-and-coming servicemen have found
effective. Ken-Rad’s new shop coats and
uniforms already are a smash hit!

Phone or write your nearby Ken-Rad
distributor. He will be glad to show you
how Ken-Rad radio-TV tubes—a profitable
line —can be made more so

by taking full advantage

of Ken-Rad’s streamlined
promotion helps!

KE N’RAD We&

PRODUCT OF GENERAL ELECTRIC COMPANY

Schenectady 5, New York

say servicemen everywhere.

HWELL HOP
RIGHT OVERS

CALL Ug FoR
FAST.EFFICIENT
SERVICE

KEN-RAD'S LIVE LINE OF PROMOTION PIECES
"HELPS TO KEEP SALES HIGH. YOUR CASH
REGISTER WILL CHIME APPROVAL OF THESE
NEW HIGH-OCTANE COUNTER CARDS.

5 A

WISE

INVESTMENT

RADIO TUBES

In full colors, varnished for extra brifliancy, the
cards have a fast getaway that draws the cus-
tomer's eye. Also, they feature the service you
sell, not just the tubes! Supplied with built-in
folding ease! mounts.

L

ASK YOUR KEN-RAD DISTRIBUTOR TO DESCRIBE
THE MANY OTHER SALES AIDS AVAILABLE!

The Serviceman’s Tube



At My Fingertips”’
‘‘Remember that old song, 'Every
Little Movement Has A Meaning All
It's Own'? Well, same thing applies
to radios. Every make has a problem
all its own, and | find the solution
to the problem in Rider Manuals. At
my fingertips are the Factory-Data
about each model. 1 don’t have to
guess, | don't have to experiment
...1 know. And that knowledge
means money to me.'’
Says Mr. Leroy W. Rodde

President and Gen. Manager

TELE-TRONICS, INC.

2440 Devon Ave., Chicago, Ill.

Supply ALL the AUTHENTIC, OFFICIAL, RELIABLE Servicing Data
Direct From the Manufacturers... AM-FM-TV — and Allied Equipment
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IMPORTANT NOTEl Are you receiving your copy of
*Successful Servicing'’? 1t’s Rider’'s own publicotion of
interest to avery Servicemon. Send your nome ond oddress,
ond we'll put you on our list, FREE of chorge.

NOTE: The Mollory Rodio Service Encyclopedio, éth editio

JOHN F. RIDER, PUBLISHER, Inc., 480 Canal St., New York 13, N.Y.

Export Agent:i Rocke International Corp., 13 East 40th Street, M. Y. (., Cables, ARLAB

For 18 years, RIDER MANUALS have been the ONE cnd ONLY dependable
source of data to help servicemen solve any problem on any make or
modei of radio in existence. That’s because RIDER MANUALS incorporate
ALL, and we did say ALL, the AUTHENTIC, OFFICIAL data as put out by
the manufacturers themselves. For example, in TV MANUAL VOLUME 2, we
show saven different chassis for the same model number. Only RIDER
MANUALS offer vou such scope, such a wealth of information, and in
such ecsily-followed form.

RIDER MANUALS

Vol. XVHI ... ....2032 Pages $19.80 Vol Xi .. ......1652 Pages $16.50
Vol. XVII ... ..1648 Pages $16.50 Vol X ... 1664 Pages $16.50
vol. XvI 768 Pages $ 8.40 Vol IX .. -....1672 Pages $16.50
Vol. XV .........2000 Pages $19.80 VOl VNI .........1650 Pages $16.50
Vol XIV 1376 Pages $16.50 Vol. VIl ... ....1600 Pages $16.50
Vol. VI ... ... 1240 Pages $12.50
Vol. XHI .. ....1672 Pages $16.50  Abridged Manual
Vol. Xl ..o .1648 Pages $16.50 Vol. .V ... ... 2000 Pages $19.80
Rider Television Manual, Vol. 1 (Incl. HOW IT WORKS and INDEX)..... ... $18.00
Rider Television Manual, Vol. 2 (Incl. HOW IT WORKS and INDEX)..... ... $18.00

RIDER PA MANUAL

The first industry-wide public address equipment Manual, covering am-

plifier production of 147 manufacturers from 1938 10 1948. 2024 Pages
“ "

PLUS ‘'How It Works'' Book. 31800 Complete

Your Jobber Carries a Full Line of RIDER MANUALS
RIDER MANUALS mean SUCCESSFUL SERVICING

mokes reference to only one source of rodio receiver wchemotics Rider Maonuals

ANOTHER NOTE: The C.D Copocitor Monual for Rodia Servicing, 1948 edition No. 4, makes reference to only one source of receiver schemotics—Rider Monvals.
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ON DC
VOLTAGE
MEASUREMENTS

DC voltage can be measured in high-resistance
circuits provided the measuring instrument
does not load the circuit appreciably. A satis-
factory instrument must have an input resist-
ance which is high compared to the resistance
of the voltage source.

The necessity for using a high-resistance in-
strument will appear from analysis of the cir-
cuit shown in Fig. 1. It Is secen that the current
drawn by voltmeter V across terminals A and BB
flows through the I|-megohm resistor. This
meter current produces an IR drop across the
resistor which causes the voltmeter to read less
than the 3-volts of the source.

When measurement Is attempted in this case
with a 1000-ohms-per-volt meter (3000 ohms on
the 3-volt range), meter V will read 0.0t volt in-
stead of 3 volts. When measurement is made
with a 20000 ohms-per-volt instrument (60000
ohms on the 3-volt range), meter V will read
approximately 0.171 volt. Obviously, neither in-
strument would be suitable for the application,

However, if meter V has a very high resistance
of, say, 10 megohms the reading will be 2.75
volts. The error involved is approximately 8 per
cent, which is not excessive in most electronic
service work. Measurements of this type are
encountered in ave, bias-cell, and various **zero-
bias'" grid circuits.

Many dc voltages exist only during the time
that the circuits carry high-frequency ac, a
condition which imposes further requirements
upon dc voltmeters. For example, Jocal oscilla-
tors, multivibrators, and afc circuits develop
dc bias potentials only when ac is present. If
the bias is measured at the grid of a local oscil-
lator with a high-resistance voltmeter and
direct probe, the reading is uvsually serlously
in error unless special precautions are taken.,

The reason is that dir¢ct probes have high
input capacitance which loads high-frequency
ac circuits excessively. Accordingly, dc volt-
meters used in electronic service work must
contain an isolating resistor in the probe to
minimize this high input capacitance. This
isolating resistor places a high resistance be-
tween the source voltages and the stray capaci-
tanceofthe testcable. 1t is found in practice that
a l-megohm isolating resistor is satisfactory,

An electronic voltmeter affords the most prac-
tical means of obtaining high input resistance
at low input voltages. The grid circuit of its
el¢ctron tube need consume practically no cur-
rent to control a large current in the plate
measuring circuit. The input resistance of
typical vacuum-tube voltmeters ranges from 10
megohms to 50 megohms. A value of 10 or 11
negohms is found very suitable for service work.,

1 MEGOHM

3 Volts

Fis. 1

Electronic voltmeters have further advantage
under service conditions because the meter
movement is automatically protected against
burn-out from overload. The electron tubes in
the instrument saturate when excessive input
voltage is applied, thus limiting the current
through the meter movement.

Radio technicians find little need to measure
dc voltages in excess of 1000 volts. However,
television technicians who wish to multiply the
upper limit of their instruments to 10 kitovolts.
or more, can do it by the use of a specially
designed high-voltage probe.

The input resistance of such probes is very
high. For example, a typical 30-kitlovolt probe
for use with an electronic voltmeter having 11
megohms input resistance (10 megohms input
resistance without the dec probe), utilizes a
1090-megohm resistor in the high-voltage probe
tip. Accordingly, the totat input resistance to
the instrument becomes 1100 megohms. With
such a probe, the voltage scale reading should
be multiplied by 100.

Type 195-A Standard Volt

For high input resistance ... accurate readings despite line
voltage changes . . . full overload meter protection . . . stability
under all conditions of operation . . . buy an RCA VoltOhmyst!

Type 195-A Stondord ValtOhmyst: The
“‘work horse’’ of electronic meters. Meas-
ures ac and dc voltages to 1000 volts,
resistance to 1000 megohms, in six
ranges. Reads db atall audio frequencies.
Has zero-center scale for discriminator
alignment. 10-megohm dc¢ input resist-
ance insures good accuracy. WG-263
accessory Crystal Probe permits ac volt-
age measurements to 100 Mc.

Type WV-95A Master ValtOhmyst: Truly
the ‘‘master” electronic multimeter,
this versatile instrument measures ac
and dc voltages to 1000 volts, dc current
from 1 microamp. to 10 amps., resist-
ance from 0.1 ohm to 1000 megohms,
and capacitance from 4 uuf to 1000 uf.
Pointer may be zero-centered for dis-
criminator alignment. WG-275 Diode
Probe accessory available to extend ac
voltage measurements to 250 Mc.

Type WV-65A Battery ValtOhmyst: The
completely portable instrument that

ﬂ/Vly RCA MAKES THE VOLTOHMYST

works anywhere. Batteries last up to
10 months. Measures ac and d¢ voltages
to 1000 volts, resistance to 1000 megohms,
and direct current to 10 amps, WG-263
accessory Crystal Probe permits ac volt-
age measurements to 100 Mc.

Type WV-75A Advanced VoltOhmyst:
versatile instrument for TV and HF
measurements. Reads flat to 250 Mec.
Measures peak-to-peak voltages. Meas-
ures ac and dc¢ voltages to 1000 volts,
resistance to 1000 megohms. (fjomplete
with diode probe.

>

Ask about the new High-Voltage
Probes WG-284 and WG-288 to extend
the dc voltage range of these instru-
ments to 30,000 volts.

Get further details on the RCA Volt-
Ohmyst of your choice from your RCA
Distributor, or write RCA, Commercial
Engineering, Section 51DX, Ilarrison,
New Jersey.

*Trade Mark “VoltOhmyst'” Reg. U. 8. Pat. Office

Always keep in touch with your RCA Distributor

RADIO CORPORATION of AMERICA

TEST AND MEASURING EQUIPMENT

HARRISON. N. J.
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OHMITE
LatleDevl

INSULATED
COMPOSITION RESISTORS

In critical television applications, Little
Devil Resistors can be depended on for
longer, trouble - free service. These tiny,
rugged units give quiet performance and
are I(l(dl for sensitive RE cireuits. More-
over, they are available in + 5% as well as
+ 10% tolerances — in Y2, I, and 2-watt
sizes: standard RMA values.

,. O

,./\ S/-//-//-/l-/

NOISE-FREE
TYPE AB POTENTIOMETER

Continued use has little effeet on the
resistanee of this unit because the resist-
anee material is solid-molded—not sprayed
or painted on. In fact. the noise level often
becontes less with use, The unit has a 2-
watt rating with a good safety factor.

SEND NOW for Catolog No. 21

OHMITE MFG. CO. 9
4913 Flournoy St., Chicago 44

Be Reght with. ..

OHMITE

RHEOSTATS - RESISTORS « TAP SWITCHES




aue ALL THE FU
VE 2% THE COST

(

1 Featbdct vacoum Tuse
VOLTMETER KIT|

Everything you want in a VIVM, Shat-
terproof solid plastic meter face, auto-
matic meter protection in burn-out proof
circuit, push pull electronic voltmeter l
circuit _assuring maximum _ stability
Lineat DC and AC scales. AC and DC L

full scale ranges of 3V-10V-30V-100V- _—
300V-1000V. A total of 24 ranges. Isolated DC test prod
tor signal tracing and measurements of voltage while in-
strument is in operation. An ohmmeter section accurately
measuring resistance of 1/10 ohm to one billion ohms
with internal battery. Excremely high input resistance 11
megohms on all ranges DC and 6.5 megohms on AC. All
these features and many more are the reasons hundreds of
radio and television schools are using Heathkic VTVM's
and recommending them to all students. Like all Heathkits,
the VTVM kit is complete, 110V. 60 cycle power trans-
former, 200 microamp meter, tubes, grey crackle cabiner,
panel, test leads. 14/ ceramic precision divider resistors
and all other parts (omplcu instruction manual. Better

start your laboratory now. $24 50

Heathkits are beautiful factory engineered test equipment
| kits supplied complete but unassembled with all parts —
tubes, grey aluminum cabinets, punched, formed and plated
chassis, calibrated panels, ready wound coils and [complete
detailed instruction manuals for assembly and use. With
costs zooming up,
sembly enabling thousands to have equipment which they
otherwise could not afford.

P o— —— — — — — ———

Shipping weight 8 Ibs.
2  Healllct SINE AND SQUARE WAVE

AUDIO GENERATOR KIT

The ideal instrument for checking audio amplifiers,
television response, distortion. etc. Supplies excellent
sine wave 20 cycles to 20,000 cycles and in addition
supplies square wave over same range. Exrremely low
distortion, less than 1%, large calibrated dial, beau-
tiful 2 color panel, 1¢; precision calibrating resistors,
L 10V. 60 cycle power transformer, 5 tubes, detailed
blueprints and instructions. R.C. type circuit with

excellent saability. $34 50

Shipping weight 15 Ibs.

Heathkits save the labor cost of as-

5 “Dhe new 1949

HEATHKIT 5-INCH
OSCILLOSCOPE KIT

New improved model }
of the famous Heathkic
Oscilloscope. Building an
oscilloscope is the finest
training for television and
newer servicing technique 5%
and you save two-thirds
the cost. All rhe features
and quality of instruments
selling for $100.00 or
more. Supplied complete
with cabiner, two color
panel, SBP1 tube, 2 5Y3
tubes, 2 68J7 tubes and
884 generator tube. Power
transformer supplies 1000
volr negative and 350 volt positive. Sweep genejracor
15 cycles to 30 M. cycles. Has vertical and thori-
zontal amplifiers. Qil filled fileer condensers for|lang
life. Complete blueprints and inseructions included.

Shipping weight 25 pounds. $39 50

3 calbkit
CONDENSER CHECKER KIT

Checks all types of condensers, paper mica —
electrolytic — ceramic over a range of .00001
MFD. to 1000 MFD. All on readable scales
that arc read direct from the panel. NO
CHARTS OR MULTIPLIERS NECESSARY. A
condenser checker anyone can read without a
college cducation. A leakage test and polarizing
voltage of 20 w0 S00 voles provided. Measures
power factor of electrolytics between 09, and
50¢¢. 110V. 60 cycle transformer operated com-
plete with rectifier and magic eye tubes, cabinet,
calibrated panel, test leads and all other parts.
Clear decailed instructions for assembly and use.
W'hy guess at the quality and capacity of a con-
denser when you can know for less than a

tweney dollar bill, $] 9.50

Shipping weight 7 Ibs.
4 Heathket
SIGNAL TRACER KIT

Reduces service time and greatly in-
creases profits of any service shop.
Uses crystal diode to follow signal
from antenna to speaker. Locates faults
immediately. Internal amplifier avail-
able for speaker testing and internal
speaker available for amplifier testing.
Connection for VIVM on panel al-
jows visual tracing and gain measure-
ments. Also tests phonograph pickups,
microphones, PA systems, ctc. Fre-
quency range o 200 Mc. Complete
ready to assemble. 110V. 60 cycle
transformer operated. Supplied with 3
tubes, diode probe, 2 color pancl, all
other parts. Easy to assemble, detailed
blueprints and instructions. Small

portable 97 x6” x 434", $.I 9 50

Shipping Wt. 10 Ibs.

Express only
6 Heallhlcl M AND TELEVISION

SWEEP GENERATOR KIT =

A necessity for television and FM. This Heathk:} !

completely covers the entire FM and TV bandy

2 megacycles ot 230 megacycles. The unit |

110V, 60 cycle transformer operated. Uses tw

6J6 tubes, two 6C4 tubes and a 6X5 rectifier. An

electronic sweep circuit is incorporated allowing

a range of 0 1o 10 MC. A sawtooth horizonral

sweeping voltage and phase control are provided

for the oscilloscope. '
The coils are ready assembled and precision

adjusted to exact frequency. As in all Heathkits

the best of parts are supplicd, Mallory filter

condenser, zero coef. ceramic condensers, all

punched and formed parts, grey cackle cabinet !

S tubes, test leads, etc. Better get it built now

and be ready for the FM and $24 50 i

TV business. Shipping W't. 6 Ibs.

7 Heathbct
SIGNAL GENERATOR KIT

Every shop nceds a good signal generator. The
Heathkit fulfills every servicing need, fundamendls

from 150 Kc. to 30 megacycles with strong har
monics over 100 megacycles covering the new tde- y
vision and FM bands. 110V. 60 cycle transformer
operated power supply.

100 cycle audio available for 30¢; modulatibn
or audio testing. Uses 6SN7 as RF nscillmor and
audio amplifier. Complete kit has every part necgs-
sary and detailed blueprints and instructions enable
the builder o assemblecn in a few hours. Large
easv to read calibration. Convenient size
9” x 6” x 434”. Ship. Wt. 7 lbs $] 9 50
ORDER DIRECT FROM THIS AD.
WE WILL SHIP C.0O.D.
Add Postage for Weight Shown

HEATH COMPANY

BENTON HARBOR 10,
MICHIGAN

APRIL 1949 e RADIO MAINTENANCE



PE101C BC645 POWER SUPPLY
NO. 273. Complete power supply
for BC 64S5. Operates from 12 or
24 Volts. Supplies both AC and DC

$3.95

required. Shipping

G
==
Wat. 13 |bs. Each

DM 35 12 VOLT DYNAMOTOR
NO. 274. New input 12 Volt at 1B.7
Amperes. Supplies 675V at 275 MA |
or V2 above voltage from 6 volts. Ex- .

cellent for auto use. Ship- $7 50

ping Wat. 11 Ibs. Each
ke 5 8 1 2 7 3 § J |

HOME WORKSHOP GRINDER KIT

NO. 230. Easily assembled 110V
AC or DC ball bearing fully en-
closed motor from Army surplus
dynamotor. Purchaser to make
simple changes and shaft exten-
sions, detailed instructions and all
parts supplied. Motor approxi-
mately 5,000 R.P.M. ldeal for
tool-post grinder, flexible shaft
tool, model drill press, saw. Ship.
ping Weight 6 lbs.

$3.95

’--"‘-"

COLLINS AUTOTUNE CONTROL HEAD
NO. 278. Brand new controls used
on the ART/13, 100 Watt, Trans.
mitter. Types 7, B, 10, and 11 avail-
able. Get o spare while available
as new cost is over $22.00 each.
Shipping Wagt. 3 Ibs. Price onv type

(mention when 4 50

ordering). Each
gc 4

IN90 FEED THROUGH INSULATOR

NO. 276. Heavy duty feed
through, 2°' diameter 4" long,
comp?'e with brass hard-
ware and gasket, Shipping

Wagt. 2 lbs. $] '00

300 MA SELENIUM RECTIFIERS
NO. 209. Roted 300 MA ot 36

Volts, complete with mounting
brackets. Shipping
Wagt. 1 Ib. 3 FOR $1.00

2 FOR

TN86 STRAIN INSULATOR

NO. 277. Husky army type 114"
diemeter, 5%” long. Brown
porcelain. Shipping
Wagt. 4 lbs. 4 FOR $] .00
& G.E. BC 306 ANTENNA

TUNING UNIT

NO. 231. Matches any cerial to 150
Watt transmitter, used on BC 375. Brand

new. Add postage $2 95

for 20 Ibs.

G. E. 1,000 YOLT 350 MA

" DYNAMOTOR

NO. 213. An ldenl dynamotor for
I mobile operation in taxicabs, police
cars, sound systems and amateur sta-
' tions. Supplies above voltage from 12

Volts or 500V. at 350 MA from 6
Volts. Complete with starting relay,
ond fuses. New. Our Dynamotor A,
Shipping Weight 72 Ibs.

HOW TO ORDER - - -

w A o
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GIVE PART NUMBER AND DESCRIPTION... ADD POSTAGE FOR
WEIGHT SHOWN. NO '‘ORDERS UNDER $200...WE WILL SHIP C.O.D.

... BENTON HARBOR 10,

ELECTRONIC BARGAINS o

EXPERIMENTERS a~< HOBBYISTS

ORDER NOW AlL

-I--

F POWER TRANSFORMER Sgecials

NO. 225. Primary 117V. 60 cycle.
Secondaries supply 746 V.CT at 220
MA, 6.3V. atd45 A, and 5V. at 4A,
Will handle 13 tube radio recsivers.
Supply is limit:d, order early. Ship.
ping Weight 11 lbs. each.

$3.95 3 for $9.95
F & 3 B B N |

T32 TABLE MICROPHONE .‘.‘%
NO. 210. One of the Army’s best.
Builtby Kellogg. ideal for fecctory
call system, public address, amrateur
use. Brand new in original cartons.
Add postage for S lbs.

$2.95

NO. 211. Tiny Delco motor only 1" x

14" "x2” 10,000 EPM. Operates from 6

$2.95)
o

10 24 V. Excellent for mod-
' ¥ els. Add postage for 1 lb.
1 2 35 1 J B J |
OUTPUT TRANSFORMER
] NO. 227. Push pull 6Vé's to 6 - 8 ohm

voice coil excellent
3 for $1.95

| characteristics,
| RCA SATURABLE REACTOR TRANSFORMER
| NO. 246. New RCA No. CKV30531 AC -

current 750 MA DC current 2 Amperes. v

Rated 1.75 henries. Ship- $] 00

ping wgt. 4 Ibs. Each
I 12.6V POV/ER TRANSFORMER

f NO. 247. New cased 110 V 60 «¢y.
Power Transformer. Supplies 440V Ct.
at 60 MA, 6.3V at 2A. and 12.6V at
1 Amp. Excellem for military sets.

Shipping Wght. $] '95

6 Ibs. Each.

RCA INPUT TRANSFORMER
NO. 248. Heavy du'v RCA No CKV-
30529. Input has primaries 600 to 200
nd 25 ohms secondary 250,000 ohms

a
gT Shlppmg Wat. $] 00

Ibs. Each

FEDERAL POWER TRANSFORMER
NO. 252. New cased 110V 60 cy
Power Transformer. Supplies 480V CT
at 50 MA and 6.3 V at 2.1 Amps. A

beautiful transformer. Sh|p$~| 50

ping Wat. 4 Ibs. Each

| MILITARY POWER TRANSFORMERS

NO. 229. Convert your miilitary re-
I ceivers without rewiring the filament. e

“A’ type supplies 500 VC1 at 50 MA,

5V. at 2A. oand 24V. at V2 A. "B’

type supplies 500 VCT at 30 MA, 5V,

o'hl»’:. and 12V. at 1 Amp. State

whether A or B type desired.

Shipping Weight 4 Ibs. $2 95

& WALKIE TALKIE TRANSFORMER

l No. 744. Carbon microphone inpst
| tronsforme: and output to heod-

L phone trarsformer, all in one case,

I excelient ‘or bunldmg your own.
Shipping Wt. 1 Ib.

I LOW PASS FILTER UNIT

No. 637. 3000 cycle cutoff consists
of 3 inductances and 4 tapacitors
| in network, 500 ohms in and out.

4 for $1.C0

Exceilent far clipping al. frequen- s
cies above 3000 cycles. D-awn steel v
case, shipping Wt. 5 Ibs. $2.50

S NN PN O NN N N NN B

i FM PUSH BUTTON TUNER

NO. 224. B-and new ten push but-
' ton tuning assembly from Army FM
receiver. Contains 4 gany 100 MMF

silver plated tuning condzn-
ser. Add postage for 10 }as. $2-50 EACH »

QUANTITIES

1

MINIATURE ELECTRIC MOTOR

N -

|
l
I
I
I
L1
l
I
|
l
,
I
|
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MICHIGAN

LIMITED

BC 746 TUNING UNIT
NO. 257. Plug in transmitter
tuning unit from army Walkie
Talkie. Contains antenne and
tank coils, tuning condenser,
transmitting and recelvmg cryse
tals. It",l’eol transmitter founda-
tion. S lppmg Wagt.

116, $1.00
(Some as above except trans-
mitter ¢rystal in BO meter ama-
teur band $2.50 each)

T30 THROAT MICROPHONE
NO. 25B. Makes excellent contact -
microphone for musical instru- ﬁ:?
L

ment or vibration pick-up. Ship-

ping Wat. 1 |b. $1.00 each
ixtension sord with switch for
above $ .50 each

EDE BN NN N NN S R

BC731 CONTROL BOX |
with Weston Model 476 AC Voltmeter
NO. 20B. Excellent buy in motor control l
box. Size B“x10”x5V2".Contains Wes-
ton 0-150V. AC 34" voltmeter, motor l
starting switch, 2B fuses all 30 Amp
110V. and B fuse holders. Fuses and '

holders alone worth the price.
Shipping Weight 18 Ibs. $7-95

METER SPECIAL |

NO. 237. Brand new Delur Model
312 0-800 M.A. D.C. Square 3" 0-10 |
M.A. basic meter with built in
shunt. Probably the best buy ever l

offered in b surplus me'er.$2 95

Shipping Weight 1 Ib

HEARING AID HEADPHONES
MO. 216. The Army’s best — eliminate flat
ears and outside noise, Complete with
tiansformer for conversion from fow to
With c¢ord and plug

$1.00

high impedance.
complete.
Add postage for 1 Ib.

BC 451 CONTROL BOX
NO. 236. Control box for 274N
transmitters. Contains proper cw-

voice switch, 4 channel switch,
power switch, mike jack and tele-
graph key.

Add postage for 2 lbs. $1.95

100 MA FILTER CHOKE

No. 641, Heavy 1.5 henry choke in
drawn steel cose, 50 ohm resist-
ance, conservatively rated at 100
MA. Shipping Wt. 1 |b. 50¢

FILAMENT TRANSFORMER
No. 922, 220V. 60 ¢y. primory sup-
plies 12.6V. at 3.5 Amps, 15.6V at
1 Amp. Supplies 6.3 at 3.5 Amps
ond 7.8V. at 1. Amp from 110V.
Shipping Wt. 8 ibs. $1.50

PANEL METER
Burlington 0-300 VAC Meter
No. 290. Model 32XA 3V2” round
AC Voltmeter 0-300 VAC full scale.
Scole also caiibroted 0-600V. Bakelite
case. A beautiful meter in original
carton. Shipping Wt. $3.95

DRIVER TRANSFORMER
No. 651. Couples 3000 ohm plate

to push pull parallel grids hermeti-
cally sealed. Ship. Wt. 1 Ib. $1.00

OUTPUT and- MODULATION TRANSFORMER

No. 745. Compeanion transformer
to above driver. A push pull output,
3000 ohms to 3.2 ohm xoice coil, or
to 1250 ohms ot 80 MA. A high
quolity cased unit. Shipping Wit.
2 pounds. $1.00




HERE is a reason for Kester's
tremendous success in the ra-
dicand TV fields. A staff of highly-
trained technical engineers and
a half-century of Kester "know

how" are teamed to produce the

the Greatest Name

in Solder!

finest flux-core solders made.
Use Kester Plastic Rosin-Core
Solder for all radio and TV re-
pairs . . . the solder that is stand-
ard for the manufacturer and has

been since the early days of radio.

INSIST UPON KESTER FLUX-CORE SOLDERS FROM YOUR JOBBER

Kester Plastic Rosin-Core Solder is avail-
able on 1 1b., 5 Ib. and 20 1b. Spools, also
in the handy "‘tool-kit" size.

KESTER SOLDER COMPANY
4201 Wrightwood Avenue, Chicago 39, lllinois

FACTORIES ALSO AT NEWARK, NEW JERSEY - BRANTFORD, CANADA

SOLDER

Zdétaw j

Sell While You Service

HE radio technician|has what is

possibly the best opportunity in
the radio industry to selll  Salesmen
us¢ a word which has a special mean-
ing to them. That worl is enirece.
The word might be defined as ability
1o get in—to gain an audignce—1o es-
tablish contact with the potential cus-
tomer, ete. A salesman |of vacuum
cleaners, for instance, who does not
have the ability to get past the cus-
tomer’s front door, will n¢ver sell his
wares, no matter how ggod a sales-
man he may be in other wayvs.

The service technician does not
have this problem. His| entree is
readv-made.  When he afrives at a
customer’s door, he is weldomed. One
of the salesman’s most difficult prob-
lems 1s solved for him.

The service technician has another
advantage in that he is often the first
cne to know when a recdiver 1s in
need of replacement. Idach  vear
technicians examine something over
15.000.000 radios.

arc in need of repair.

These| receivers
Anjong them
arc a good portion of the| recetvers
which are discarded.  Think of vour
own past experience, and | vou will
recall more than one instancg in which
a customer decided that it jwas time
to buy a new radio when [ze heard
vour estimate, or when vou suggested
that he do so. He may dlso have
asked vou which make of] recever
vou thought was best.

Here is an opportunity to kell radio
cquipment which no one else in the
industry 15 fortunate enough to en-
jor. The customer regardi vou as
If vou handle! a good
product and recommend it he will
huy 1t
tends to radio aceessories.

an expert.

This same opportunity ex-
Many or-
ganizations installing television re-
ceivers have recognized the opportun
ity and are making handsomg¢ profits
on products sold in this mannpr.

If vou are not already dbing so,
consider the possibility of| selling
while vou service.

JIR
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Here’s what
radio men
say about

YL\/AN IA

PNONED! ARDMO]

sirINDABLE

SCURLOCK’S RADIO SHOP
ELECTRICAL APPLIANCES -- HARDWARE
EVERYTHING PERTAINING TQ RADIQ

SUMITON, ALABAMA

September 18, 1948

Advertising Department
Sylvaaia Electric Products Inc.
Emporium, Pa.

Gentlemen:

In 1937 when we started our radio repair buslness,
we uced personal postal cards to get our name before our pros-
pective customers. For a beglnner, this kind of advertising
seemed a little more than we could pay, slthough 1%t did won-
ders for our business.

he are happy that the service 1ndustry has a great

company behind us with national advertlsing and personal pos-
tal caras. During your first co-ordinated advertising campaign
we beught 1200 cards and mailed them to our customers accord-
ing .0 Sylvania's specifications. The results were so effective
that we are going to use the campalgn again. We want to see

if tae campalgn is really responsible for the extra business

e are enjoying.

The "funny cards", as our customers call them, are
even responsible for payment of some of our past due accounts.
OQur radio sules are up. We are making allowance for old radios
which our customers get out for us to repair after receiving
our atomic reminder card.

Yie want to personally thank Sylvania for taking an
interest in us and giving us this low cost, yet effectlve,

advertising.
W

J. E. SCURLOCK

it '
RADID AND TELEVISION SERVICE

EXPERT BERVICE ON ALL MAKES

JOBDIN wERY Pica

LOS ANGELES. Cac.
November 1, 1948

Advertising Department
Sylvania Electric Products Inc.
EBmporium, Pa.

Gentlemen:

1 would like this opportunity to tell you how much the Syl-
vanla co-ordinated advertising campaign has helped my business.

Although I have used direct mail postal cards in the past for
soliciting new business, the tie-in with natlonal advertising offered
in the Sylvania campaign was responsible for an extraordinary return.
The response I have bad from your campaign has been truly amazing.

As an example, I malled 1000 postal cards in May at a cost to
me of §10.00. To date this investment has brought a return of $352.19,
During June, July and August I mailed snothber 1300 cards each month at
a total cost of §30.00. To date the return from thls investment has
amounted to §760.46.

You will note that for a total investment of $40.00 I bave,
to date, enjoyed an increase in business amounting to ¢1,112.65 -~ all
from new customers. I can safely say that there is still more btusiness
to come from these cards in future months.

I mailed another 1200 cards to my prospect list of 12,964
names during October and November. I also expect to mail another 1000
cards during December.

Speaking for myself, I would certainly like to see this cam-
palgn become a regular fshot in the arm' at least twice a year.
do much to help business in the spring and early fall when buslness is
usually slow.

¥any thanks and best wishes.

Very truly yours
MIXS'S RADIO SERVICE

By ;l/‘; @a/—ﬂﬂm‘—p
Michael/itaxman

%

It will

Like these service dealers you
can increase your business

Sylvania’s May. June, July and August campaigns
are ready for you. Here’s what you receive:

4 Postal Card Mailings—one for each manth.

4 Window Displays— one for each month,

4 Window Streamers—one for each month,

8 Newspaper Ad Mats—two for each month.

Radio Spot Announcements—several for each month.

Send for full details now! Remember. you pay
only the postage on the government postal cards
vou mail. Sylvania supplies everything else free!

SYLVANIA
ELECTRIC

RAODIO TUBES; CATHOOE RAY TUBES; ELECTRONIC OEYICES; FLUORESCENT
LAMPS, FIXTURES, WIRING OEVICES; PHOTOLAMPS; LIGHT BULBS

I
-t

Sylvania Electric Products Inc,
Advertising Department, R-2004
Emporium, Pa.

-—ﬂ

I

|
I Gentlemen: Send full information on your May, June, July and l
l August Service Dealer Campaigns. l
l Name l
l Company__ _ l
I Address. _ l
| City_ . oo Zone____ l
l State l
L e G G el | weS el Sy e G G G ey i e G GEn e G e J
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AUTO

vmmnons 7

have &mm Stack Spacere
Visit ATR
Booth 82 Radio
arts Show
May 16 to 20—
Chicago, HI.

A COMPLETE LINE OF VIBRATORS...

Designed for Use in Standard Vibrator-Oper.
ated Auto Radio Receivers. Built with Pre-
cision Construction, featuring Ceramic Stack
Spacers for Longer Lasting Life.

Backed by more than 17 years of experience
in Vibrator Design, Develop-
ment, and Manufacturing.

ATR PIONEERED IN THE
VIBRATOR FIELD. "a

c% “rop

NEW
VIBRATOR GUIDE ‘~
FREE

4 Ve 7242'!2'4‘74

“R"BATTERY
ELIMINATORS

for DEMONSTRATING AND
TESTING AUTO RADIOS

New Models . . . Designed for testing D. C. Electrical Ap-
paratus on Regular A. C. Lines. Equipped with Full - Wave
Dry Disc Type Rectifier, Assuring Noiseless, Interference-Free
Operation and Extreme Long Life and Reliability.

V7 NEW DESIGNS
V' _NEW MODELS ,» "NEW LITERATURE

A" Batery Eliminator, DC-AC fnverter,
Auto Radio Vibrators

See your jobber on wnite fa o
American Teevision &2 Ravio
Quality Products Sence ! 937

YA NN T VO Wi VO UMTIATVALE VLTIV SAITES TR TR VIR Y STRATRIT N Y

SAINT PAUL 1, MINNESOTA-U.S A

| Rhapsody in Blue.

YR NN \;‘\K N\ YO VLN SV WN‘NN‘\L“N AT NA NN A TSN

Things to Come? In \Wichita, Kan-
sas. servicemen must now pass an
examination in order to get a license,
must have a license and a city-ap-
pr()\'t(l shop to operate. No more
work at home. Thev have formed a
group to protest.

RM. \We have just received the first
issue of Radioman, the servicemen's
magazine in India. In English, too.
Welcome 1o the fold.

Let Them Eat Cake. Low-rent pub-
lic housing tenants in Detroit were
told Dby their officials that tele-sets
were not allowed in their homes, ad-
monished them to save toward bhuying
their own homes instead. \What, with

all of $3007

A Rolling Stone . ., Scott Radio
f.aboratories scooped evervbody by
coming out with a phonograph which
plavs almost anyv record, 78 rpm,
33%5 rpm, 45 rpm, 12-inch, 10-inch,
and 7-inch, with small spindle hole or
large spindle hole. And Webster Chi-
cago Corp. has also taken cognizance
of the new RCA disks by bringing
on the market an adapter which will
convert its dual speed chanzers for
use with the new 45 rpm records.
Evervbady’s right on the ball.

RCA sent us a
sample package of its new 45-rpm
platters the other day. and to our sur-
prise we found that they came in all
sorts of colors, seven to be exact. One
color for each tvpe of music. l.ooked
very pretty, too. But if yvou're color
blind, vou'll have to go back to read-
ing labels.

It Flies through the Air. Interest-
mg news came from \Westinghouse
and Nartin companies on their ex-
periments in telecasting from planes.
They’ve made these tests for the last
three vears, and they report that good
reception was obtained in an area

with a radius of 250 miles, with con-
verted 13-29’s circling at 25,000 feet
Not vet in actual operatior}, but good
news nevertheless.

The Winnah! Harrv L. |Smith of
Long Island, N. Y., walked awa)
with the grand prize in the Hytron
Servicemen’s Contest, $400.00
worth of U. S. Savings Bonds. Con-
gratulations. Harry. Incidentally, Hy-
tron will produce some of the tools
for which ideas were submitted dur-
ing the contest, These will{be soll to
servicemen at cost. Your editor en-
joved being one of the judges in this
contest and was certainly fimpressed
with the many fine ideas which came
before him. The service industry can
be proud of itself.

Don't Kill the Goose. \Ve'd like to
pass on some remarks of Charley
Golenpaul of Aerovox which he made
recently to a group of Philadelphia

technicians. Said he: “In every local-
ity where television openg up. the
dealers and the servicemen should

handle this hoom with due care. Don’t
kill it by overselling! Don’t kill it by
sloppy installations! Don’t kill it by
badly performing sets! You've got
to provide the very best when you're
selling a television proposition run-
ning well up in the hundreds of dol-
lars.”

Seeing is Believing. The dther day
RCA unveiled a complete| 30-tube
television receiver spread oul over an
upright panel of over 18 square feet,
and actually operating. It looks like
a giant operating schematic. and
shows the paths of the au.io and
video signal, also effects of dperating
ditficulties. It’s going to be| used in
a series of service clinics ta be held
by RCA’s tube department through-
out the country. Theyv havd already
started in Buffalo. As far as we're
concerned, the best television fteaching
aid to date. ¥ ¥ ~
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Model 178 plays
through ony radia
Eosy to connect.

Makes a beautiful
console installation.

HERE’S A WIRE RECORDER

DON'T OVERLOOK RECORDING WIRE W m M Transforms Any

FOR REPEAT BUSINESS Radio Into a Wire Recorder Combination
WEBSTER-CHICAGO
Pre-Tested Webster-Chicago Electronic Memory Wire Recorder Model 178
Recording Wire is packed with features that make it the top buy of the year
...with the easy-to- for your customers—the top profit item of the year for you.
hondle Nylon . R R . ..
Leaders 1. Avutomatic Stops—in both directions as the end of the wire is reached.
2. Elapsed Time Indicator for accurate location of a recording or any portion
of it.
Every New Spool 3. Removable Take-up Drum for recordings of longer than one hour.
of Webster-Chicogo Pre- 4. Lockfast Operating Lever secures in ‘‘run’’, ‘‘stop’’ or ‘‘rewind''—releases
Tested Recording Wire has with light finger pressure.

Nylon Leoders oftached for: A A q " "
E v :: eod,e“ ottached for 5. Push-button selection of ‘record-listen’’ combinations is easy to use.
® Eas readain:

Y o) 6. Meter-type Recording Volume Level Indicator for accurate recording results.
e Perfect Level Wind YP [} g

e Activafing Automatic stops
on W/C Wire Recorders
o Preventing Wire from running

These are the features that rhousands of prospective wire recorder
users are looking for.

off the spool /’},,:;\ Model 178 gives them all these at an amazingly low cost. It is
e Eosy hondling 3 U \Qﬁ easy to sell.
These features make Webster- \’L\\ ,/;7-"’ Model 17 8 has Underwriters’ Laboratories approvel for vour profection ond increased sales.
Chicago Recording Wire the Vruy T CALL YOUR WEBSTER-CHICAGO DISTRIBUTOR

best buy for wire recorder us-.
ers who want the finest results.
Tell your customers about

Nylon Leadqrs —_ and. see your ] 4 e | ;Y
Webster- Chicago Distributor ) . :
about stock. ! :

- 5610 W. Bloomingdale Avenue, Chicago 26, lllinois
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television
is your future

by the editors of RADIO MAINTENANCE

REVOLUTION is taking place,
Just as the introduction of the
steam engine completely changed all
industry. so is television changing
the radio service trade
Not too many vears ago, television
was considered an impractical toy
without a future by many people who
should have known better. Dan't
make the mistake they made. Tdle-
vision 1s not a phenomenon charac-
teristic of metropolitan areas. It 1s
going to be an cver-increasing mdus-
try for a long time to come: and
only the technician who has kept up
with it= rapid advance will be able
to maintain his position in the field.
1f you have any doubts about this,

10

The advent of television constitutes
a revolution in the service industry.
The technician must fit himself into
the new conditions and he must do so
soon. The editors have surveyed the
field to gauge the extent of the revo
lution and to see what the future
holds in store for the technician

perhaps this article will convince you.
P’erhaps a look into the future will
make it very clear to you that the
advent of television is indeed a revo-
lution.

Of course, the future progress in
television is largely a matter of es-

timate and educate:] guess work.
But judging from a critical examin-
ation of past forecasts, we |venture
to say that the predictions which we
will set forth here will bd pretty
well borne out by future evenis. They
are pased on reports of the industry.
the Radio Manufacturers Associa-
tion, the Television Broaglcasters
Association, the Federal Communi-
cations  Commission, and [various
other relevant sources; and they all
indicatc one thing clearly: the tele-
vision field will undergo cdnsider-
able expansion during the neixt dec-
ade, and probably beyond.

Let us then examine the yarious
phases of television.

APRIL 1949 o RADIO MAINTENANCE



Television Stations

Take 1947. At the close of that
year, there were 9 stations in opera-
tion. By the end of 1948, this num-
ber had increased to 54, and appli-
cations for new station permits were
being submitted to the FCC in great
numbers.  Basing our estimates on
this fact, we can expect a total of
150 stations to be telecasting by the
end of this year; and if present fre-
quency alocations remain unchanged,
these stations should have grown to
235 in number by the end of 1950,
Three years later, at the end of 1953,
400 television stations will probably
be on the air.  This constitutes the
maximum number of stations allowed
by the government in the frequency
spectrum now assigned to television
transmission,

In 1948 there were 32 cities which
had television service. By 1953, un-
der present allocation conditions, 140
will be covered. During the latter part
of last year, the Federal Communi-
cations Commission  suspended  ac-
tion on all applications for new
television stations, pending the form-
ulation of a revised frequency al
location policy (RADIO MAINTEN-
ANCE, December 1948).  Since that
time a number of proposals have been
made by the RMA and other sce-
tions of the industry to the IFCC.
One of them would leave unchanged
the allocations in metropolitan arcas,
but would open the u-h-f bands for
television use in the smaller com-
munities.  Another one would have
synchronized stations to cope with
the problem of crowded bands and
mterference.

The frecze on new stations is al-
most certain to be lifted sometime
this spring, with the pronouncement

of the new policy of the commission.
It is generally agreed that this new
policy will have little effect on the
usefulness  of television receivers
now in use. But it will make pos-
sible the ultimate operation of 1,000
television stations. This would bring
television to every city in the United
States with a popula‘ion of 5,000
or more.

It should be pointed out that not
only will the numbers of stations
increase, but that networks of sta-
tions will expand as well. The scep-
tics doubted the feasibility of using
coaxial cable for the establishment
of such links, yet the east and the
midwest have already been joined
in that manner; and within two years
TV networks will probably encom-
pass the entire country.

Receivers in Operation

It is a moot point whether the ex-
istence of a station causes a demand
for receivers, or whether a demand
for television causes a station to go
on the air. At any rate, the increase
in the number of stations operating
has been accompanied by a parallel
increase in the numver of sets in-
stalled.

Tet us take a look at the receiver
situation.

With 1947 again as our basc vear,
we find that at that time 300,000 re-
cetvers were in operation. A year
later, when television receiver pro-
duction hit its strice, this number
had grown to 1,000,000,

Now, taking into consideration the
number of station applications sub-
mitted to the Fede-al Communica-
tions Commission, the progress that
is being made in linking the various

television networks together, ad-
vances in programming, technical im-
provements in receiver design, and
reduction in receiver costs, we would
estimate that an additional 2,000,000
sets wil be installed during this year,
bringing the total up to three million.
By 1952 there should be 10,000,000
receivers in homes and public places;
and it is not at all impossible that in
ten vears from today 100,000,000
people ill be watching the screens of
40,000,000 tele-sets.

This is indeed an impressive total.
1t 1s based on the asumption that the
television industry will develop un-
der the most favorable conditions,
and is thus admittedly optimistic. But
we have found in the past that, where
television forecasts are concerned, it
has been the optimist who has been
consistently right.

There are, however, factors which
tend to arrest this rapid expansion
which we can foresee. Let us look at
them and sce what is being done to
climinate them.

One of these factors is the produc-
tion process. The industry feels at
this point that the number of reeeiv-
ers sold will depend on the number
manufactured. Because of a number
of bottlenecks which have developed
in the manufacturing process, this fac-
tor may have serious repercussions
on the total picture, and we will dis-
cuss it in more detail below.

There is also no doubt that, at this
writing, a certain amount of resist-
ance has developed in the potential
customer against buyving a receiver
now. Tn a recent survey conducted
by The American Magazine, 75% of
the people asked were either unde-
cided about buying a set or were defi-
nitely not in the market. These peo-

1000 —%
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1947 1948 1949 1950 1953 ? 1953 140
The ultimate number of television stations may reach 1,000 Television may cover all cities with more than 5,000 population
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YEARLY
SE(EJERIX%ES 1960 PRODUCTION
1952
1949
1948 1947
v w M
300,000 000,000 3000000 10,000,000 40,000,000 L
180,000  BOO,000

1950

2,000,000 5,000,000

40,000,000 installed tele-sets within 10 years are not impossible

ple were in o the middle  income
bracket. This is the most important
income group as far as television
sales are concerned. H. Leslie Hoff-
man, president of Hoffman Radio
Corporation, has pointed out that
more than eighty percent of televi-
sion receiver sales today are being
made to the middle and lower income
groups.

I.ooking into the reasons for this
attitude of hesitancy toward buying
a receiver notw, we note this interest-
ing fact: The vast majority of people
are holding back because of advances
which they expect in the future. They
fecl that sets will be improved tech-
nically, that they will become cheaper,
and that television programs will
reach a higher entertainment level.

Let us point out here that worl is
progressing right now which will re-
move much of these objections. Tech-
nical improvements are constantly
being developed by the industry and
incorporated in the newer models.
The introduction of metal picture
tubes is not only increasing the rate
of receiver production, but is also
lessening their cost. Finally. as the
national television audiences  in-
creases—and the establishment of
networks contributes greatly to that
end—sponsors will be more willing
(and soon very eager) to enter the
field on a larger scale. 1iven now
many sponsors are expending con-
siderable capital to assure themselves
of good spots on future television
program schedules. Faith in a medi-
um of communication can be hardly
more graphically illustrated than by
competition of sponsors for a spot in
it. Once programs will be sponsored
by the larger industrial organiza-
tions, a marked improvement in

12

their quality will be evident. A tele-
vision station at this stage is hardly
a profitable enterprise. But the days
it will stay in the red are numbered.
The industry is fully aware of the
buyer’s resistance. It cannot fail to
notice the commonly known fact that
dealers in many areas have been cut-

ting prices considerably, protests
from the manufacturers notwith-

standing. And the steps it is under-
taking are aimed to insure a total of
40,000,000 operating receivers with-
in the next ten vears. Helping them
along will be intensified advertising
campaigns by both manufacturers
and dealers.

Production

Our faith in the future of televi-
sion is shared by almost all receiver
manufacturers. Although it is un-
likely that any new compantes will
enter the field at this stage, most of
those which are in production expect
to increase their output over the next
decade, many of them planning to de-
vote as much as 70% of their facili
ties to television. Just as an exam
ple. Philco Corp. anticipates a vol-
ume of television business in excess
of $100,000.000.

Tn 1947, the industry put out 180,-
000 receivers, in 1948 it produced
R00.000. At the end of this year,
the output of all manufacturers is
cxpected to have reached the 2,000-
000-a-vear mark; and by the end of
1950, production is anticipated to go
along at a rate of 3,000,000 receivers
per year.

Again, these forecasts are based
on certain conditions which will have
to be met in order for the industry
to achieve its goal.

Receiver production will have to be maintained on a high level

The greatest bottleneck jn this re-
spect has been, and continuies to be,
the production of picture fubes. The
rigid manufacturing requirements of
these tubes have caused them to lag
behind the schedules set by receiver
manufacturers.

Steps are constantly being taken
to remedy this situation.| As re-
ported in this magazine (RADIO MAIN-
TENANCE, [Iebruary and| March
1949), new processes have been de-
veloped which will speed up the rate
of production of glass picture tubes
considerably. At the same|time. ad-
ditional plants have been,| and are
being, opened by a number of firms
to help meet the demand.| IFinally,
the development of metal picture
tubes promises to increase| the pro-
duction rate still further, i1l addition
to cutting costs, so that thg industry
is not overly apprehensive in this re-
spect.

Another stumbling block on the
road to increased production is the
shortage of tin. The requirements
of the radio industry in 1949 are
estimated to be almost one hundred
percent greater than they | were in
1943. At the same time, jt is also
estimated that the amount of tin
available to them will be anly 10%
of what they received i 1948, The
drastic reduction in one of lthe most
important metals in the manufacture
or television receivers will have pro-
found cffects unless ways| can be
found te overcome it. RMA has al-
rcady established a committee to sup-
ervise the allocation of this scarce
metal and to make researcdhes into
the possibilities of tin-substitutes.
Expansion of the industry is largely
tied now to the solution of this prob-
lem.
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Installation and Service

What does all this add up to for
the service technician? Clearly, as
the market grows, so will his share
in it—if he is prepared. For this
year, the total dollar volume for in-
stallation and service work is ex-
pected to exceed one hundred million
dollars.

We believe that this total will in-
crease for a number of years. The
installation business itself will reach
a fairly constant yearly level within
about two years, and will remain
there for some time. This level
should proceed at the approximate
rate of 3,000,000 installations per
year into the late 1950’s.

While the volume of installation
business will thus remain relatively
constant, there will be an ever-in-
creasing amount of servicing neces-
sary to keep already installed sets
operating at top efficiency.

There are a number of consider-
ations which will work toward the
spending of much more time in serv-
ice work by the technician.

The greater sensitivity of the eye
as compared with the car has been
repeatedly pointed out by various
authorities. Television receivers will
therefore not be allowed by their
owners to operdate at low levels of
efficiency, as is the case with many
4-m sets.

Moreover, television receivers use
almost 5 times as many parts as a-m
sets, one of the former constituting
five of the lafter in terms of clec-
tronic components. The technician
may thercfore expect to do about
five times as much servicing on a
television receiver as he did on a-m
sets.

Another factor making’ for in-
creased television service require-
ments is the fact that a tele-set
constitutes a heavy investment. The
owner will have to have his receiver
repaired, he cannot simply replace it
with a new set. Even an expensive
servicing job will be cheaper than
complete replacement. This fact will
also produce more sets which are
older, and therefore in more fre-
quent need of repair.

Still another factor which may be
of interest is the fact that the aver-
age life of the picture tube is about
1,000 hours, or about one year with
average use. These will have to be
replaced at regular intervals.

All these aspects of service, not
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too apparent at the present time, will
become increasingly noticeable in the
future.

Thus, by the end of 1950, the
yearly volume of television instal-
lation and service work will have
reached more than $150,000,000 and
will gradually rise thereafter. This
volume may be expected to be around
$350,000,000 a year by 1960, pro-
vided of course that present price
levels remain reasorably constant.
Adding to this amount the dollar
volume of servicing not connected
with television, it is not impossible
that the yearly business of the serv-
ice industry will reach the half-bil-
lion mark.

Applied Television

When we speak of television, we
do not refer exclusively to the en-
tertainment medium, or to the 7, 10,
15, or 20 inch set. Television is
invading other places than the home,
and is put to other uses than enter-
tainment alone. Lest these phases of
the industry be overlooked, let us
briefly summarize them here.

Television for large audiences is
going to become a practical reality in
the foreseeable future. We reported
alrcady (RADIO MAINTENANCE, Janu-

1960
$ 500,000,000

)
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1950
$ 150,000,000

194€
$ 100,00C,000

1948
$ 70,000,000
1947
4 30,000,000 )9

SERVICE

The prepared technician will be able to share
in an estimated $500,000,000 industry

~

a large-screen projection system
which was considered to have oper-
ated satisfactorily. Large-scale tele-
vision is already being employed in
England on a fairly extensive scale,
and we may be expected to follow
soon.

Television for purposes of educa-
tion is also finding increasing ac-
ceptance. The Navy has been con-
ducting experimental studies on the
feasibility of using this medium for
mass instruction of its personnel.
Medical conventions have used it to
show operating techniques in no
other way accessible to the great ma-
jority of surgeons. And schools in
various parts of the country have
been trying out the medium.

Television for department stores
and similar places will also make its
appearance. This is known as a
“closed system.” Transmission will
take place from one centrally located
room, and programs will be piped
through the entire building. This
operation, by the way, does not re-
quire FCC licensing.

The Prospects

Once upon a time we could only
see motion pictures. Now we can
hear them as well. In the radio
field, something similar has hap-
pened. TFirst we could only hear
things, now we can sce them as well.
And just as the-addition of sound
revolutionized the motion picture
field, so has the addition of vision
changed the radio industry. Just as
no motion picture exhibitor would
remain in business if he persisted
in handling silent films only, so no
technician will prosper if he is un-
able to handle video.

The conventional service organi-
zation of yesterday will become as
extinct as the model T.

While the technician who does not
keep up to date in the television field
will be left behind, it is also true
that the industry itself will not pros-
per if there are not enough properly
trained technicians to install and serv-
ice the products it manufactures.

Servicemen have felt in the past
that the manufacturers often showed
little concern for their welfare; and
this feeling was justified in many
cases. Today’s picture, however, is
different. The manufacturer of to-
day is well aware of the importance

of the service technician to the prog-
-~ to page 36
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ANY servicemen have already

been plunged into the problem
of installing television receivers in
what is known as “fringe areas.”
Others will be hearing more about
this problem and are destined to join
the group as more and more stations

come on the air and interest con-
tinues to grow. There are a number
of special problems found in this
kind of installation which a growing
group of service technicians  will
need to tackle.  In this article we
will consider some typical examples
of fringe arca problems and suggest
methods of solution.

First, what is a fringe area? Since
apparently no one has ever given
an exact definition, this is certainly
a reasonable question. However,us-
age has tied the meaning down to
accepted  limitations.  Pringe areas
are generally understood to be those
geographical arcas in which signal
intensity, attenuated mainly by dis-
tance (surface ground wave effects
due to normal curvature of the
earth), is near the value for which
ordinary simple antennas cannot pro-
duce sufficient receiver input voltage
to operate the average receiver sat-

isfactorily.  The strength of the sig-
nal alone cannot be used for the

complete definition, since some loca-
tions very close to a  transmitter
may he characterized by low signal
strength due to high mountains and
tall buildings. although such locations
would not normally be referred to
as fringe arcas.

The discussion in this article will
be conlined to fringe arcas as defined
above.

By operating the receiver satis-
factorily, we mean an operation reas-

14

by J. Richard Johnson

Good fringe area reception con-
tinues to be a difficult aspect
of successful television receiver
installation. The various ways
of solving these problems
which are open to the technician
are discussed in this article

onably entertaining to the average
individual.  Although some kind of a
picture can be obtained on some re-
ceivers with an input signal level
as low as 50 microvolts, a minimum
of at least 250 microvolts is usually
required for satisfactory clarity, sig-
nal-to-noise ratio, and elimination of
“snow” on the screen.  Much more
signal strength is necessary if the
area is particularly noisy.  Several-
thousand microvolt signals are de-
sirable for a safe margin over noise
and mterference.

Surveys show that fringe areas
usually extend from about 25 to 60
miles  from the television  station.
Usually, the stations are located near

Fig. | This Oak Ridge DR-3 antenna is a
typical example of "straight” dipole antennas

- FRINGE
=~INSTALLATION
PROBLEIMS

Co-author of "Practical Television Servicing'

.
:ach other and, in most fringe areas,
are far enough away to appear to be
coming from the same | direction.
Only in a few instances ate the sta-
tions of an area scattered, with some
much closer to the receivitlg location
than others. In such cases,|of course,
a given arca may be a fringe area
only for those stations from which it
is scparated for enough sg that our
definition holds.

Channel Frequency and |
Signal Strength

Signals in the low-frequepey chan-
nels (number 2, 3, 4, 5, 6) arce less
affected by rough terrain| and the
carth’s curvature than those in the
high-frequeney channels.  |In those
rare cases (for distant locations) in
which an absolutely clear| line-of-
sight path is available betyveen the
transmitter and the receiving loca-
tion, not much difference| will be
noted between the signal strengths
of high and low frequency| signals.
If you try to verify this {in your
own location, however, remember
that television stations use (lifferent
amounts of power.  It's hard to be
sure that your antenna has dqual re-
sponse at lagh and low frequcncies,
and the sensitivity of the |receiver
naturally has a tendency to|fall off
in the high frequency rangd.

Any signals recetved over a dis-
tance of 60 miles or more (Lairline)
will be subject to fits of fading and
flutter effects owing to temperature
inversion and other sporadi¢ phen-
omena of propagation.  Thus, stable
and uniform reception at all times
(which the tele-set owner suq’ely has
a right to expect) cannot usually
be expected from television $tations
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75 or more miles away. Accord-
ingly, the bulk of service and instal-
lation business will be included with-

in this distance for some time to
come.
Antenna Choice

The above discussion has con-

cerned itself with the general con-
sideration of whether reception is
obtainable in a satisfactory manner,
and what factors influence the mag-
nitude of the problem. Once these
factors are determined, the techni-
cian can proceed to the details of in-
stallation.

However, before the job is under-
taken, 1t is important that the re-
ceiver owner be given the facts of
life about his location and why his
distant location makes it much more
difficult to obtain a good picture.
Experience in the field has shown
that the average customer can some-
times be quite sensitive about such
things. As an example, some instal-
lation men follow a policy, in fringe
arcas, of adopting a single very good
type antenna for all installations.
This is because often a customer
feels that he is being slighted if
his antenna is not as elaborate as his
neighbor’s  and  cannot understand
that his location is so much better
that he doesn’t need such an antenna.

In general, cach serviceman scems
to develop his own special likes and
dislikes in antennas and 1s always
secking something just a little bit
better. A number of high gain ar-
rays are now available for use in
low signal areas. Since cach an-
tenna has its own individual advan-
tages and disadvantages, we will not
attempt to recommend any particu-
lar type, but point out some examples
of those which are finding usc in
fringe areas.

Iirst, it is important to remem-
ber the two basic clectrical features
any television receiv-
ing antenna.  These are:

1. Sufficient gain to supply a us-
able signal at the recciver mput ter-
minals.

2. Sufheient  frequency  response
band width to provide good recep-
tion on all channels used in the arca.

There are two main approaches to
the problem of providing these fea-
tures. The first is to design and ar-
rav with good gain and frequency
coverage in one assembly.

The other approach involves the
use of separate assemblies for the

necessary  in
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Fig. 2 The Ward TYS-6 antenna is a typi-
cal stacked array with parasitic elements

Fig. 3 A high frequency section (top) has

been added in this Ward TVH-9 antenna

0

/ﬁﬁ\

Fig. 4 Folded dipoles, as illustrated in this
Cambrun antenna broaden the response

REFLECTOR

/ FOLDED

DIPOLE
DRIVEN
ELEMENT

FEEDLINE /\

omscroa/

DIRECTIVITY

Fig. 5 Parts of a 3-element parasitic array.
4.element arrays have additional director

high and low bands (Low band: 3G-
88 Me, Channels 2 through 6, High

band: 170-216 Mc¢, Channels 7
through 13).
In the areas in which television

was first inaugurated, only the low
band channels were used in the be-
ginning.  Accordingly, a number of
manufacturers produced antennas ob-
viously intended only for 60 to 83
Me range.  Examples of these are
shown m Fig. 1 and Fig. 2. In areas
of relatively high signal strength,
these antennas often proved to be
adequate for reception of the higher
channels even though their length
was such as to favor the lower chan-
nels. However, in most fringe areas,
it became necessary to add a separate
high frequency section, as shown in

Fig. 3.
The antennas of Fig. 1 and Fig. 2
use simple “straight” dipoles for

their clements. The simple dipole
alone has a sharp frequency response
characteristic, and addition of a re-
flector makes it even sharper.

Jecause of the sharp response of
the simple dipole, this type is becom-
ing obsolete in many areas and is
being replaced by folded dipoles, both
alone and in arrays as shown in Iig.
4. Although the use of a folded
dipole for the “driven” element (one
to which the feed line is connected)
has the greatest effect on frequency
response, the change to a folded
dipote for the reflector also has a
broadening effect and is becoming
very popular.
Kinds of Antenna Arrays

It may eliminate some confusion
to note that the arrays used for tele-
vision reception in fringe arcas are
of two general types and many are
a combination of the two types.

1. Parasitic array. Tig. 1 shows
an example of a parasitic array.
In this type, the feed line connects
1o one of the elements. The remain-
ing clements have no wire connec-
tions to each other or to the feed line.
The element which connects to the
feed line is referred to as the driven
clement (carry-over from transmitter
applications) and the other scparate
clements are called parasitic elements.
The parasitic elements are excited
by energy coupled from the driven
element.  They then re-radiate this
energy 5o as to build up the signal
received by the driven element. Para-
sitic elements are of two types: re-
flectors, which have a greater physi-
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Fig. 6 This
broadside and parasitic high band array type

Taco 495 is a combination

cal length than the driven element
and are placed on the side opposite
from the reccived signal; and direc-
tors, which are shorter than the
driven clement and are mounted in
front (toward the reccived signal).
A graphic description of this ar-
rangement is given in Tig, 5,

2. Stacked or broadside arrays.
The front portion of the antenna
of Fig. 2 is an example of a stacked
array.  In this type, all the clements
arc connected either directly or in-
directly, through transmissions lines,
to the feed line. The spacing of the
elements and the length and arrange-
ment of the line connecting them are
designed to give currents in the ele-
ments a phase relation which in-
creases their receiving sensitivity, In
television arrays the elements are or-
dinarily half-wave long for some
middle frequency of the range, and
are spaced from about an ecighth
wave to about a half wave length
apart. The half wavelength spacing
gives better gain. but for the lower
frequency range is usually consid-
ered too bulky. TIn high band arravs,
however. hatf-wave spacing is gener-
ally used, as illustrated in the an-
tenna arrayv of Ifig. 6.

Although the front portion of the
array of Iig. 2 is of the stacked
type. it 15 also equipped with re-
flectors, which are of the parasitic
type. making this antenna a com-
bination type. as is also the example
of Tig, 6.

Another  type  of  combination
broadside and parasitic arrayv which
is rapidly gaining popularity in
fringe arcas is illustrated in Fig. 7.
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Fig. 7 The Telrex 4X-TV antenna is of the
type found very effective in fringe areas

A\ good broad band effect is obtained
by the angled pieces of tubing which
in cach case act in pairs to produce
a large cffective diameter due to the
current sheet effect. The eclements
are of different lengths to give cov-
erage of all channels. The author
has witnessed tests in a tvpical fringe
arca in which this antenna performed
very well, comparing favorably with
many scparate hi-lo antenna com-
binations.

Because of their relativelv sharp
frequency  response  characteristics,
three and four element parasitic ar-
ravs were at first ruled out for tele-
vision use.  However, certain factors
have now again made them more
feasible for special applications,
cspecially for the fringe areas we
are discussing here,

One of these factors is the open-
ing of the high frequency channels.
Decause the bandwidth of all tele-
vision stations is the same (about
6 Mc). the relative (percentage)
bandwidth at the highest channel
frequencies s much less than at the
low channel frequencies. Tor ex-
ample. in channel 2. with a video
carrier frequency of 5525 \c, the
6 Mc bandwidth 1s over 10% of its
carrier  frequency.  On the other
hand. consider channetl 13, video car-
vier 211.25 NMc. The 6 Mc width
represents here less than 3% of the
carrier frequency.

The relative bandwidih of an an-
tenna must be expressed in percent-
age of carricr frequency handled,
rather than the monber of kilocycles
or megacyeles. \Whereas the average
three of four element parasitic array

Fig. 8 The Roger Television Yagi-Beam is
another fringe area multi-elemdnt anienna

constructed with straight rods is too
sharp to pass all tne side band com-
ponents of a single channgl in the
low frequency range, the spme type
antenna can often be used |for high
channel reception  (with |different
clement length, of course).

Practical parasitic arravs|are also
broadened by thickening the elements.
It 1s a well-known principle| that an-
tennas of greater <liameter| have a
wider frequency response.  The ar-
ray of I'ig. & exemiplifies a ‘-';cpc now
appearing on many fringe area roof
tops. Tt uses five elements, i a para-
sitic arrangement, for the| highest
channels. Notice how thick|the ele-
ments are made to give broader band
effect.

Thickening single elements is of
course not the only way in which
the response band is broadenced. The
cffcctive diameter oi elements is in-
creased in such antennas as the folded
dipole and the “bat-wing” hantenna
tvpe of Fig. 9, by use of twd preces
of tubing which act as a unit by
forming a current sheet hetween
them.  Another example of this ef-
fect 1s the triangular type.

Some manufacturers are produc-
ing parasitic arravs of two. thijee. and
four elements. which can be¢ sepa-
rately resonated, each antennz heing
adjusted to a ditferent channel. The
advantages of such an arranpement
are much better sensitivity Th:m a
simgle antenna could give on cvery
channel,  and  separate  orientation
for each channel. The lattér ad-
vantage 1s especially  importint  in
frimge areas which depend dn the
stations of more than one cify for
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reception. Of course, one obvious
disadvantage to such an arrangement
is the bulk of the antenna, espe-
cially if four or five channels are
thus scparately received. In addi-
tion, some sort of switching arrange-
ment must be installed, since in par-
allel operation, the antennas would
be very likely to affect each other,
producing ghosts or lowering the
sensitivity because of loading. In
the simpler high and low combin-
ations a switch is not necessary, and
a comon feed line can be brought
from both antennas in parallel to the
receiver.

Antenna Directivity

After the type of antenna for a
location is chosen, the proper direc-
tivity must be considered. Since in
fringe areas the signal is low and
gain is important, and at the same
time the angle of the received signal
is critical, the proper orientation of
the antenna is a prime factor in a
successful installation. Some serv-
icemen develop an instinctive sense
of direction and can crect the an-
tenna properly without further tests,
but in most cases, careful checks,
while the antenna is rotated, are nec-
essary. lills and other obstructions
which are sometimes not noticed at
first can often cause reflection effects.
The methods used in orienting the
antenna are no different in fringe
areas than for areas of higher signal
strength closer to the stations, ex-
cept of course, that you usually have
much less reserve signal to play with.

Weak Signal Effects

There is a very important effect
in television receivers, when weak
signals are being received, about
which there scems to be considerable
misconception.  This matter should
be clarified by a slight review here of
the response characteristics of a typi-
cal television receiver.

The standard i-f response charac-
teristic is iltustrated in Fig. 10. The
important thing to notice here is that
when a receiver is properly tuned to
a signal of moderate strength, the
response of the i-f amplifier at the
video carrier frequency is only 50%
(one-half voltage) of that of some of
the side band components. This is
the only condition of tuning which
gives full picture quality, other ad-
justments causing some kind of side
band clipping.
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However, on some weak signals,
nec picture is obtainable with the cor-
tect 50% adjustment, whereas in-
correct adjustment, where the carrier
response is 100% of the maximum,
will often increase a limited num-
ber of picture sidebands and the
carrier to where a semblance of a
picture is obtained. So it must be
emphasized that the setting for max-
imum picture brilliance due to tuning
is not the proper tuning condition.

The sound carrier has a frequency
4.5 Mc from that of the picture car-
rier. Accordingly, when the signal
is properly tuned for 50% video
carrier response, the sound is tuned
in perfectly, since this is the manner
in which the receiver is aligned at
the factory.

Unfortunately, there is a tendency
among some servicemen to assume
that loss of sound on a weak signal,
which must be imporperly tuned to
obtain a picture, is due to mis-align-
ment of the receiver. Actually, such
a condition is simply due to lack of
sufficient signal strength to operate
the picture section at its proper re-
sponse frequency and the sound at
the same time. Here is what happens:

1. We tune the recciver to the
weak signal. Usually, we hear some
sound but the picture doesn’t “give.”

2. We tune some more. The
screen ilumination increases and we
seec some sort of picture (usually a
poor one under these weak signal
conditions).

3. Mecanwhile, we note that, hav-
ing received a picture in which we
can make out a few details, we have
tuned away from the sound, which is
no longer heard.

Correct Conclusion—There is not
sufficient signal strength to operate
the reciever satisfactorily.

Incorrect Conclusion—The i-f sec-

I%&
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Fig. 9 2 pieces of tubing increase effective
antenna diameter in this DuMont "bat wing"

tions are out of afignment since the
picture and sound signals cannot be
heard simultaneously.

TV Boosters

Adjustment and proper choice of
the antenna system constitute by far
the most practical way to improve
reception in fringe areas. This is
because antenna improvement is about
the only way a signal can be in-
creased without increasing the noise
level appreciably at the same time.
Most weak signal noise troubles are
the result of random receiver noise.
This noise originates inside the re-
ceiver and its own strength is not
influenced by the type of antenna
to any appreciable evtent.

Another method of improving re-
ception in fringe areas is with the
help of booster units. These are
simply additional r-f amplifier stages
connected between the antenna lead
and the antenna terminals on the re-
ceiver. It must be remembered that
the television booster increases noise
content at the same time that it boosts
the signal. Although it can give
some gain and often produce a pic-
ture where none was obtained before,
this gain is offset by an increase in
the absolute noise level which would
not be present if the same gain were
obtained from an improvement in
the antenna system.

For this reason, the most frequent
use for boosters is in those locations
in which all reasonable efforts to im-
prove the antenna system have re-
sulted in a picture which is not
quite good enough. The booster will
provide that little extra “boost” to
provide good reception.

In a number of cases, however,
boosters will be found to have a tend-
ency toward instability and oscil-

— to page 36
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Fig. 10 The graph shown above illustrates
the standard i-f response characteristic
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by A. T. Parker

HE circuits discussed here are

variously  known as  “Inverse
Feed-back™, Negative Feed-back”,
and “Degenerative” circuits.  They
have certain advantages anid are used
by a large portion of the better mod-
ern radios in one way or another.

Briefly.  degeneration 1s accom-
plished by sampling a small percent-
age of the output of an audio svstem

and applving it 1o its iput.  The
small audio voltage which is fed

back in this manner is applied in
opposite phase to the imput voltage.
Since the feed-back is a pereentage of
the output voltage. the actual amount
of the signal vollage of a given fre-
queney that is fed back depends on
the strength of the output signal at
that frequency.

For example: the conventional
amplifier has a tendency to over-
amplity the higher frequencies. 1f
the mmverse feed-hack circuit feeds
back 10 percent of the output, the
actual amount oi  high frequency
voltage fed back will be higher. It
will be ten percent of a larger volt-
age.  This greater feed-back at the
higher frequencies  will neutralize
more of the mput signal.  The in-
put at the higher frequencies will,
thercfore. be lower than normal @ and
greater amplification at high frequen-
cies will make the overall frequency
response more uniform.

Negative or inverse feed-back (de-
generation) provides greater stability
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HOW ONE OF THE BASIC CIRCUITS OPERATES AND HOW IT IS UTILIZED
IN A NUMBER OF RECEIVERS FOR IMPROVED PERFORMANCE

in audio circnits, making them rela-
tively independent of changes in tube
characteristics and  supply  voltage.
Distortion is reduced in direct pro-
portion to the reduction in gain due
to the feed-back. True, if a small
percentage of the output is fed back
to the mput out of phase, it will
cancel that percentage of input and
thereby reduce the gain of the sys-
tem. However. this shortcoming is
outweighed by the advantages, since
it is usually possible 1o make up for
a loss in gain in a properly designed
circuit.

Degenerative circuits may be
broken down into two classes: (1)
Voltage Treed-back and (2) Current
Feed-back. The former tends to
maintain a constant woltage. and the
later a constant curent in the output
circuits.

Voltage Feed-back

The simplest form of voltage feed-
back is shown in Fig. 1. The mod-
ern Arvin Model 140P utilizes a
feed back circuit which just
one more component than a conven-
tional circuit and vet achieves the
full advantages of feed-back. The
0.8 megohm resistor connected  be-
tween the plate of the 185 and the
3V4 provides what is known as par-
allel inverse feed-back.  The output
stignal of the 1S5 and a part of the
output signal of the 3V4 appear

uses

across the 2.2 megohm grid resistor
ot the 3V4. At the samg time, a
small part of the output of the first
stage apperas at the right hand end
or the 6.8 megohm resistor by con-
duction through the resistor.  This
small voltage appears along|with the
output of the 3V4 across the output
transformer.  1f the valu¢ oi the
feed-back resistor were reduced. a
condition might arise where {the volt-
age appearing across the output
transformer due to the 3V4, and the
voltage conducted through the resis-
tor, would he equal and out df phase.
They would naturally candel each
other and no voliage would appear
across the transformer. Hor this
reason, the value of the fded-back
resistor 1s made sufticiently high to
prevent any appreciable conduction
i that direction.

The gain of the 3V4 is indepen-

dent of the amount of feed-bhack, but
the gamn of the 155 is not| This

is the case because the plate load of
the first stage consists of the 330.000
ohm plate resistor in parallel with the
2.2 megohm grid resistor, and also
in parallel with a “virtual resistance.”
The value of this resistance 1s
roughly determined by dividing the
value of the feed-back resistor hy
the gain of the 3V4 at the frequency
being considered.

At frequencies where the gain of
the svstem is greatest. the vpltage
fed back is proportionately hjgher.
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FIG.| ARVIN MODEL 140P USES PARALLEL INVERSE FEEDBACK OF CONSTANT VOLTAGE TYPE.
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FIG.7 SIMPLIFIED SCHEMATIC
OF CURRENT FEEDBACK
CIRCUIT.
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FIG.8 APPLYING FEEDBACK TO TYPICAL

OCCURS REVERSE

IF OSC'ILLATEN
THESE WIRE

Gain is therefore reduced most at
such frequencies. In this way, the
feed-back tends to level out the re-
sponsc of the system and greatly
improve its quality.

Another application of parallel
fecd-back is shown in Fig. 2. 1In
the Bendix Radio Model 697\ a
special secondary is provided on the
output transiormer to produce the
right amount of voltage to be fed
back.  Degeneration  takes place
through resistor R and its bypass
condenser (.23 mf) to the cathode
of the I12ZAT6 first audio tube. The
reactance of the .25 mf condenser
varics with frequency so that it ap-
pears to be a large rcactance at the
lower frequencies and a relatively
small reactance at the higher fre-
quenctes. At frquencies around 100
cycles, for example, the reactance of
the condenser is so high that the
feed-hack 1s governed alinost entirely
by the resistor R.  The amount of
feed-hack 1s thercfore inversely pro-
portional to frequency. so that the
gain of the system is higher at the
lower frequencies. This is. in effect,
a bass boost or. more realistically,
a treble attenuation.

20

Control Circuits

T‘eed-back may also be used to
compensate the volume control. In
Fig. 3, the 1:CA Radio Model 108
is shown with the output voltage at
the speaker voice coil being fed back
to the bottom end of the volume con-
trol. In this circuit the amount of
degeneration is maximum at the min-
imum volume control setting, de-
creasing rapidly as the volume con-
trol is increased. The .02 mf con-
denser at the grid of the 6SL7 is
large enough to prevent the proper
phase shift from being affected.

The Pilot Radio Model T-741
(Fig. 4) uses voltage feed-back in
a tone control circuit. The value
of the capacitor between the arm of
the tone control potentiometer and
the input ahead of the .01 mf coup-
ling condenser is purposely small.
This makes for feed-back occuring
only at the higher frequencies. 1Vith
the arm of the tone control at the
bottom end. the voltage fed back
is small and the gain at all frequen-
cies 1s normal. .\s the tone control
1s adjusted away from the bottom
end, the voltage available at the arm
of the control gets greater and the

gain ol the svstem is reduced at
frequencies which can pass through
the 100 mmt feed-back condenser.
The effect is to attenuate the high
frequencies giving the illukion of
boosting the bass response | of the
svstem.

Current feed-back is acconplished
in a majority of modern smaller ra-
dios by simply omitting a part! The
bvpass condenser is omitted from
the cathode resistor as shown|in two
typical circuits, ilustrated in | Fig. 5
and The. 6. .

When the cathode resistor|is un-
bypassed. the plate load registance
is divided into two parts. One part
is the usual load of the output trans-
former and the other part |is the
cathode resistor. The cathodé resis-
tor is also part of the grid resistance.
Since hoth input and output cur-
rents tlow in the cathode resistor in
opposite phase, degeneration gr can-
cellation occurs.  This is morq read-
ily scen in the simplified schemptic of
Ig. 7.

The cancellation of some ¢f the
grid voltage due to the out-of-phase
voltage produced by plate clirrent

- to page 40
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by Rufus P. Turner |

ERY positive elimination of

television interference, resulting
from amateur and other signals in
the frequency range of 2,000 ke to
250 Me can be obtained by mcans of
the 2-stage wavetrap described in
this article. The device may be built
in a few minutes by the radio service
technician.

The circuit of this interference
eliminator is given in Ifig. 1. It con-
sists simply of two identical wave-
traps connected in series of one leg
of the antenna transmission line. The
coils of the separate traps are
mounted at least two inches apart
and at right angles to cach other. Re-
jection of unwanted signals is several
times more effective with this ar-
rangement than with a single wave-
trap.

The 2-stage circuit has an addi-
tional advantage. When interfering
signals arise on tow scparate fre-
quenctes, anvwhere within the 2 Mec
to 250 Mc spectrum, each wavetrap

4| FROM ANTENNA

300-0OHM RIBBON

— —

c T0
RECEIVER
MSUNTED =
AT RIGHT j 300-OHM
| 'ANGLES ' RIBBON

—1— EARTH GROUND

Fig. | Shown here is the schematic diagram
of the wavetrap described in this article

RADIO MAINTENANCE e APRIL 1949

A WAVETRAP WHICH WILL GIVE SATISFACTORY RESULTS IN YOUR TV SERVICING

COIL WINDING TABLE
COIL | FREQUENCY COVERAGE SPECIFICATIONS
A. 2to 6 Mc, 91 turns No. 30 enamelled wire closewound on 1’’- diameter bakelite
or polystyrene form.
B. 5 to 15 Mc. 42 turns No. 26 enamelled wire on 3/4’’-diameter bakelite or poly-
styrene form, Space to winding length of 3/4 inch.
C. 14 to 32 Mc. 25 turns No. 22 enamelled wire on 3/4"’ -diameter bakelite or poly-
styrene form. Space to winding length of 3/4 inch.
D. 30 to 54 Me, 17 turns No. 22 enamelled wire on 3/4’’-diameter form. Space to
winding length of 3/4 inch.
E. 52 to 120 Mc. 7-1/2 turns No. 18 enamelled or bare wire air wound, self-sup-
porting, to 5/8"" diameter and winding length of 5/8 inch.
F. 115 to 25C Mc. 4 turns No. 18 enamelled or bare wire air- wound, self-support-
ing, to 1/2" diameter and winding length of 1/2 inch.
Use miniature 50-uufc.. tuning capacitor (such as National Type UM-50) with coils A and B. Use 15-
uufd. miniature tuning capacitor {such as National Type UM-15) with coils C, D, E, and F.

Fig. 2 The above table gives the coil winding specifications for the different coils
used for different frequencies. Coils must be mounted at right angles in the trap

may be tuned separately to climinate
one of the interfering signals.

This climinator is easy to build
and need not be expensive. Parts
can be obtained from most spare
parts boxes. The coils (L) for the
desired interference frequency cover-
age are wound according to the
winding table given below. They then
are soldered directly to the terminals
of the tuning canacitors (C). The
tuning capacitors should be of minia-
ture size, and preferably be provided
with slotted shafts for screwdriver
adjustment.  National Type UM ca-
pacitors are especially suitable in this
application.  The tuning capacitors
should be rated at 50 mmi for use
with coil #I (2-6 Mc) and coil B
(5-15 Mc). They should be rated
at 15 mmi for use with cach of the
other coils.

Using the Eliminator

The components should be
mounted inside a small metal shield
box placed as clase as possible to the
television receiver and connected to
a good carth ground, such as a near-

by cold water pipe. No part of the
wavetrap circuits should be con-
nected to the box. The adjusting
screws of the tuning capacitors must
be accessible through two clearance
holes driled in the side or cover of
the shield box. ‘

Use of the eliminator is simple.

1. TFirst, determine the approxi-
mate frequency of the interfering
signal and sclect the proper coil and
capacitor to tune to that frequency.

2. After installation of the eclimi-
nator, tune cach wavetrap succes-
sively (the one closest to the antenna
first) for total elimination of the un-
wanted signal.

3. 1f no means is available for
finding the frequency of the inter-
fering signal, try coil A4 in one trap
only, after first installing a wire
jumper across the other tuning ca-
pacitor. If the tuning trap fails to
reduce the interference, try coil B,
and so on, through coil F. When the
proper coil has been found, wind a
duplicate for the sceond trap. Any
unused coils can be kept for a fu-
ture interference job. ¥ ¥ ¥
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PROBE UNITS
AND SIGNAL
TRAGING

by Martin Clifford

I© have extiemists in every

business, and the field of radio
servicing is no exception.  We've all
heard of the serviceman who insists
on tackling a job as complex as an
elaborate projection television re-
ceiver armed with nothing more than
a multitester. and perhaps a screw-
driver (The screwdriver is used for
testing the presence of B plus volt-
age). This chap scorns all test in-
struments  (except his little multi-
tester) and wouldr’t use a ‘scope or
audio oscillator if vou gave him one
as a present.

On the other hand we have the
man who is instrument happy. He
has so many pieces of test equip-
ment on his hench that most of the
time he cai’t find the receiver he's
supposcd to be fixing.  Fven if he
did manage to locate the defunct
radio, it still wouldn’t get repaired.
He’s too busy fixing the test equip-
ment.

Fortunately. these two types are
the exception in this business.  Yet
even among those who have the right
attitude toward various pieces of test
equipment, ton few take complete
advantage of the full possibilities of
their apparatus. The signal tracer
1s a particular instance.

Next to a multitester, the signal
tracer is the stmplest and most eco-
nomical picce of equipment vou can
have on vour bench. In addition.
the number of jobs it can do for vou
is really impressive.  Tts most im-
portant function is to tell vou quickly
(within a matter of minutes) just
where in a radio receiver the signal
has disappeared. 1t won't tell vou
the exact part which has gone bad,
but it will do the next best thing. Tt
will localize the arca of trouble and
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This Sylvania Polymeter Probe is of the diode type described in this artigle

DISCUSSING ONE OF THE MOST ECONOMICAL AND VERSATILE PIECES OF TEST EQUIPMENT

CONNECTING
CABLE

AUD.O

HAMPLIFIER

Fig. | Block diagram of typical signal tra-
cer, Note that the probe is a separate unit

INSULATED PROBE UNIT
z HOUSING

oo -
|
I o0 MMI’? SHIELDED CABLE
R-F | [
siGNAL | i L PR
INPUT |
wita ! XSOk~ I
eROBE | oo | RECTIFIED SIGNAL
TP 1 cRYSTAL | OUTPUT T0 GRID
f FIR a
ILDUECTOQ ! OAMPL?FIEP
"""" TUBE

!

Fig. 2 Schematic of crystal probe. These
probes require no filament or plate voltage
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R-F | —%
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| 10 MEG | —f .
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| ' OU_TgUT
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: S t SUPPLY
e
L________-__ L

Fig. 3 Schematic of diode probe shows com-
plex probe cable carrying filament voltage

keep yvou from wandering | all over
the receiver.  Wherever the fault,
whether i the rv-f, the mixelr, the i-f
stages, second detector, audio (or
even  defective  tubes)—-the  signal
tracer can be put to work, It can
be used to check oscillator| voltage,
follow through on a.v.e. |circuits,
track down clusive hum, ndise. and
distortion, test speakers (or be used
as a shop test speaker), find faulty
circuits, intermittents,  test! phonc
pickups, cheek stage gain, jieasurc
voltages and deternnine their polarity.
The signal tracer has the decided ad-
vantage that it checks the receiver
under actual working conditions.

Probe Unit Requirements

The beauty of the signal tracer is
its extreme simplicity, It dbes not
contain a single circuit not thor-
oughlvy known to all radio |service
technicians. s a matter of |fact, a
signal tracer is nothing more [or less
than an audio amplifier, most ordi-
narily of only two stages. Used in
conjunction with the signal | tracer
is a detector circuit customarjly re-
ferred to as a probe. Tn Fig. 1 is
given a Dblock diagram of a lypical
signal tracer.  Notice that the| probe
is 1 separate unit and is connedted to
the audio amplifier portion of the sig-
nal tracer through a cable.

[t might be thought that since a
probe unit is nothing more than a
detector cireuit, it presents few tech-
nical ditticulties.  This is indedd the
case. Al probes described here are
not in the least complicated. |They
arce all untuned and require np ad-
justment whatsoever.  Yet we must
remember that we are called on to
service receivers that range frdm as
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Fig. 4 A bAT6 is connected as half-wave
rectifier diode and audio amplifier triode

low as 500 ke to over 100 Mc. In
addition, the probe must not distort
the signal, introduce any hum, or
permit itself to be too easily over-
loaded. It must withstand a moder-
ate amount of physical abuse and
vet not be too bulky. It must not
load the circuit being measured, but
still must be sensitive to signal levels
as small as one microvolt. This is
quite a large order, and for this rea-
son various probe units have been
made available. The majority of
probe units come under one of three
basic categories: 1) crystal detector,
(2) diode detector and (3) triode
detector.

Crystal, Diode, Triode Detectors

In Fig. 2 we have a very common
tvpe of crystal probe. Note that a
1N34 germanium crystal is used.
The use of a crystal probe has
several advantages. Tt is light in
weight, economical, it responds to
high frequencies (200 Mc and pos-
sibly higher), it requires no filament
or plate voltage. However, there is
no gain in the crystal. Tt does not

Fig. 5 Above are details of easily made probe using a 955: all leads are soldered

directly to pins.

have the inherent sensitivity of a
vacuum tube.  The resistor used in
the crystal probe reduces the amount
of nput loading.

Prior to the introduction of the
IN34 germanium crystal for use as
a detector, the dicde enjoyed con-
siderable popularity.  The diode has
the advantage of being able to handle
large signals with very small dis-
tortion.  However, like the crystal,
it is not very sensitive. There is no
gain in a diode, and as a matter of
fact, there may even be a small loss
of signal. The diode presents a seri-
ous disadvantage in that the tube
draws current when the signal on
the plate is positive.  This flow of
current is equivalent to imposing a
load on the circuir being tested and
may have a slight detuning effect.

Fig. 3 shows how the probe cable
has become more complicated than
the same cable used for the crystal
probe. In addition to carrying the
rectified signal frem the probe to the
signal tracer proper. the probe cable
must now carry filament voltage for
the diode. This does not present a

Socket has been omitted to increase response at high frequencies

serious problem, but it does intro-
duce the possibility of hum pickup
from the filament leads. This can
be minimized by using twisted fila-
ment leads, and grounding the cen-
ter tap of the filament winding sup-
plving the voltage for the diode fila-
ment, or by using a battery to sup-
plv filament voltage.

Because of the lack of gain in the
diode, a diode-triode may be used as
the probe tube. This does not in-
crease the input sensitivity of the
probe to small signals. The triode
portion of the tube simply acts as an
audio amplifier and helps deliver a
larger audio signal to the signal
tracer, as shown in Fig. 4. TFor use
at high frequencies, it is advisable to
use miniature tubes, such as the
6ALS or the 953 (acorn tube) in
preference to the more bulky 616
or 650)7.

The details of an ecasily made
probe using a 955 are shown in Tig.
5. In order to increase the response
at high frequencies, the base or
socket for the 955 has been omitted.
All leads are soldered directly to the

(ﬁﬁ@ i(ﬁii =X

IYSTIRIINIT

TO B+
0002 01;;  SIGNAL
-~ | ey
FiL
10
MEG.
N
_—

( G

/4

Fig. &6 Details of typical probe unit for measurement of extreme'y small signals, as en-
countered across antenna coil of a receiver. These probes are of the grid detection type
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Fig. 7 Shown here is 1T4 miniature pentode

connected as triode grid leak detector
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Fig. 8 The above schematic shows how a sensitive 0 — 200 microampere meter is used
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Fig. 9 Grid leak probe above uses a 2-stage audio amplifier and a &E5 as v.t.v.m.

pins of the 955, Lxtreme care must
be used in making the soldered con-
nections since the connecting pins of
the acorn tube are imbedded in glass.
To prevent cracking of the glass, the
entire tube with the exception of the
pin being soldered is covered with
moist cotton.

Grid Detection

Where extremely small signals are
to be measured, such as the voltage

24

across the antenna coil of
a receiver, probe units employing
grid type detection are used. The
most sensitive detector -is, of course,
the gnid leak or grid rectification de-
tector. Typical probe units are
shown in Fig. 6 and 7. For those
who wish to experiment in making
their own probes, sufficient details
may be obtained from these illustra-
tions.

The greatest and possibly the only

appearing

advantage of the grid leak detector
1s its high sensitivity. A triode grid
leak detector behaves as tho?gh it
were a diode triode with the grid act-
ing simultancously as a diode| plate
and a triode control grid. Bdcause
of its sensitivity. the grid lead probe
overloads quite easily and unless the
input signal level is low, distortion,
may take place. It carries the |same
disadvantage as the diode probe in

- to phge 44
|
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WO rew Hypex* Projectors —designed for 360-

MODEL VR-11 “THREE-SIXTY'' HYPEX I . . s i - , i i
(BEovB)) 15 iwATis: 780 Chelcuront! degrec sound dispersal—are now available. With

MODEL VR-241 ‘“‘THREE-SIXTY'’ HYPEX
(at right) 25 WATTS; 140 CPS CUF-OFF. models are intended for installations where coverage of rela-

sound distributed horizontally in all directions, these new

tively large areas and saspension from the ceiling are desired.

Like all Hypex Projectors, these radial units incorporate the
famous Hypex formulat which results in improved acoustic
en’en performance.
By the addition of rhe two radials to the four previously
announced Hypex units illustrated below, the Hypex line

now includes 2 model for every “sound” need, indoors or out-
doors.

SEN MANUFACTURING COMPANY “Trade Mark Registered tPatent 2,338,262
J EN ) Division of the Muter Company Wrire fOr Data Sheef 743

6617 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS In Canada: COPPER WIRE FFODUCTS, LTD., 351 CARLAW AVENUE, TORONTO

MODEL VH-24 HYPEX MODEL VH-20 HYPEX MODEL VH-15 HYPEX MODEL VH-91 HYPEX
25 WATTS; 110 CPS CUT-OFF 25 WATTS; 140 CPS CUT-OFF 15 WATTS, 160 CPS CUT-OFF 15 WATTS; 300 CPS CUT-OFF

| S . ; |
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(OPY AND PIX
FOR VOUR AD

“COPY AND PIX” ARE AD MEN'S TERMS FOR THE READING MATTER AND ILLUSTRATIONS IN ADVERTISING.
THIS ARTICLE GIVES YOU SOME POINTERS ON PREPARING BOTH FOR RADIO SERVICE ADVERTISING

N this, the fourth instalment of

our series on advertising for the
radio service technician, the matter of
copy writing and iltustration will he
discussed.

Last month we covered the prelim-
mary plannimg of vour ads and the
basic formula for writing copy. Now
we shall go into the details of writing
copy— -probably the most important
step i the preparation of any ad.
Itis true that the “attention getting”
clement i vour ad is a vital factor,
for if 1t doesn’t stop the reader’s eve
he won't read vour message: but
the copy must conwvince him to buy
your services.

Selling a one of the
most difficult things to do in adver-
tising. The manufacturer of a prod-
nuct has a much caster job of it. as
he can appeal to “pride of owner-
ship.”

SCTVICE 18

He can display a beautiful,
lifelike picture of his product and the
bigeest part, if not all, of his adver
tising problem is solved. The reader
will want to own this attractive prod
uct by merely seeing an effective pic
ture of it.

But vor must explain evervthing
about vour service through the med-
wm of copy. What vou sav must
convince the reader that no one can
fix radios as good as vou can

26

by Victor M. Turner

Advertising Manager, Radio Maintenance

The Headline

Well start with the headline. The
headline must draw the eve of the
potential customer 1o vour ad. Tt
has to be compelling enough to make
him read more of vour copy.  lere
are some tried and tested techniques
for good headiines which will al-
ways be effective:

State vour basic subject simply and
directlv. In vour case vou can use
the phrase “Radio Service.” This
phrase will convey clearly what it
would take many words to say in
any other way.

Keep vour headlines short. 1 vou
want 1t to sav, "A\re vou getting top
quality reception on vour radio™, vou
can get the short-headline effect by
setting parts of it i smaller tvpe
like this:

ARE YOU GETTING

TOP QUALITY RECEPTION

ON YOUR RADIO

In doing this. be careful to put
the mmportant the large
type, and donw’t make the subordinate
words too small. 1 they are so
small that they do not come to the
reader’s  attention, the  accentuated
words mayv  hecome  micaningless,

Use the “save-money” appeal in
vour headline.  Iivervone is drawn

words in

by an opportunity 1o make or save
some money. and vou can utjlize this
fact in a headline such as) “Save
Money on Radio Repair.”

Make a Viree offer™ in yvour head-
line. 11 you have some item that vou
can give awav free. such as a pro-
gram list of special interest ( farm
programs for farms groups, letc.) it
can be etfectively used in a hieadline,

The "How to” kind of headline
has also proven its value. I‘or ex-
ample. "How to Get More Dut of
Your Radio”™ or “How 1o G¢t Reli
able, Economical Radio Repair”. are
headlines which usuvally attract the
eve. The use of the wordy “how
o 1 a headline or in titles for
bhooks or articles has alwavsé been
cifective

By use of the above techfiques,
and applying variations in wording
or subject matter, vou can chieve
successful - headlines, Rentember
that a straightforward, simple ap
proach is best. Don't he misled by
trick  headlines or glamorous airs
used 1 much of today's adverlising
Look through magazines and news
papers for other small-space ads that
sell services or other things impos
sthle to tllustrate or describe quickly.
Note how many of them the
headhine styles just described.

usg¢
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Watch the Continuity

In writing the copy that follows
your headline, be careful to follow
through on the impression you first
gave the reader. If your headline
said “Save money on your radio re-
pair”, start giving details as to how
he can save money in the first few
words of your copy. If you don't,
the reader will lose interest and give
up looking at your message. Here
is a bad example of a first paragraph
of copy:

SAVE MONEY
ON RADIO REPAIR

The Browning Radio Shop is handy

to your home—located in the heart of

Townyille's shopping) district . . . (etc,,
etc.

This ad breaks the trend of
thought. Iiven if the save money
offer is covered in the next sentence
the complete effect of the ad is lost.
Hold any other good points about
your shop and your service until
you have completed the thought that
you expressed in your headline.

By all means, say all vou can about
your service and how it can satisfy
the reader more than some other
service. There is always a tend-
ency on the part of inexperienced
advertisers to say too little. Their
idea is to keep the ad “short and
sweet” and they are afraid too much
copy will repel the reader.

This is very wrong. People will
read tremendously long ads once
their interest has been aroused. 1f
you have a good headline and vou
present your copy in a clear, easy
to read style (both in writing tech-
nique and in tvpe face in which it
is printed), the reader will go through
it.

Tell about the noises and lack of
quality in home receivers that are
often ignored and left unchecked.
You can explain in not-too-technical
language what might be the cause of
some of these noises and how quickly
and at low cost vou can remedy
them. You’d be surprised how many
persons will hear background noise,
static, “boom”, etc, after these are
pointed out to them, but of which
they had been unaware before. Stress
the fact that vou can recondition old
radios that may have been given up
as hopeless by their owners. Appeal
to music lovers by promising to add
to their enjoyment of symphonic pro-
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grams through an improvement in
the quality of their radio reception.
All this is known as building the
“picture” in the mind of the reader
and forming the “promise” that you
can create this picture in reality for
him.

Put into your ad all you can about
vour shop and how it is well-
cquipped with all the latest tools and
service. Say how it is conveniently
located, how quickly vou can pick up
a radio from someene’s home and
how it will be carefully handled in
transit. Tell about vour radio and
electronics background and how you
have so much experience in this
work. Tell also about your assis-
tants and how expert they are. All
this is proof of vour claim to be a
good radio serviceman. And proof
s vital in any ad to fully scll the
rcader on your service.

Then, as a windup, do all you
can to make the reader act immed-
iately. Make some special offer, as
we suggested before, to make your
ad “pull” immediately.

As to your writing technique—
just keep in mind that simple, un-
affected language is best. Keep vour
sentences short and avoid long “two-
dollar” words technical terms, or
slang. There is nothing wrong in
humorous copy—but what may seem
witty to vou may be totally lost or
appear stupid to others. Tt is best
to refrain from wit in your ads be-
cause, if poorly done, it can do more
harm than good.

Subjects for Pix

As 1o ilustrations in your adver-
tising, you, as a radio service tech-
nician, have probably more subjects
than vou think.

FFirst, we want to remind vou of
our statement in the first part of this
article, that you must sell your serv-
ice through copy. Any illustration
can only be used to aid your copy.
The radio manufacturer can throw
most of his advertising weight into
a handsome picture of his praduct
and spare his copy. Dut there is
no illustration for vou that will work
that well.

A picture of a man working on
a radio can be used in conjunction
with copy, but it does not itself
arouse in the reader a desire to have
his radio repaired as a beautiful pic-
ture of a radio (or an automobile,
or a bowl of fruit salad) can arouse
the desire for ownership.

There’s nothing particularly self-
satisfying about having a man work-
ing on your radio.

A good photograph or a good
drawing can, however, be of definite
service in your ad. Some subjects
for illustrations are these:

1. Man working on a radio in a
home, his tools neatly placed on a
cloth to protect the floor or carpet,
to indicate careful practice.

2. Man installing a television or
f-m antenna on a rooftop.

3. Man (or men)- removing equip-
ment from service truck in prepara-
tion for instalation or repair job.
Do not show a picture of your truck
alone. This may be O.K. for mov-
ing companies, but it doesn’t do any-
thing for you.

4. The exterior of your shop.

5. The interior of your shop.

6. Man (or men) working at vour
service bench, showing impressive
test equipment.

7. Tast, but far from least, a full-
face photograph of a man or woman
looking at the reader, as though he
or she were speaking the message
the ad contains. A full-face photo-
graph is one of the best ways of
stopping the reader’s eve. If it is
vour own photograph, so much the
better. Tf your organization is a
large one with several men working
in it, a picture of a different member
or employe of the firm can be used
in cach ad. It is a good idea to put
the man’s name under the picture in
this case, and name his position.
The copy can be written in such a
way as to indicate the story is being
told personally by the man in the
picture.

A photograph of just any man or
woman can be used too, as though
he or she were a customer of vours,
and is endorsing vour product. DBe
careful to get full permission from
whoever is in the picture hefore us-
ing it.

A very effective ad campaign can
be built around the members of yvour
shop. Tf vou have a partner or
one or more assistants, make up one
or more ads using a full-face photo
of each man. Write the copy as
though he were telling about vour
shop from his viewpoint and giving
his own qualifications for the posi-
tion he holds.

Next month, more on “Advertising

for the Radio Service Technician.”
v v
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Radiomarine Corp. Model ET-8012-D 75.watt radiotelephone

marine radio
servicing procedures
by C. C. Erhardt

In this second and concluding article in our series
on marine radio servicing we go into details of
servicing equipment and servicing techniques

N OUR first article on Marine
Radio Servicing (Rapio Maix-

TENANCE, March 1949) we discussed
the establishmient of business contacts
and other work preliminary to the
marine radiotelephone installation.
Here we will deal more specifically
with the latter.

Before the serviceman may leave
his shop to start an installation, he
must be sure to have with him all
the necessary tools and accessories—
down to the last nut and bolt. In
many cases, a boat is anchored in a
remote spot or moored out in a bay
or Jake. Just remember that vou can’t
run around the corner to the hard-
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ware store when your boat is
anchored a couple of miles offshore.

The usual tools (including volt-
ohm-milliammeter) found in a serv-
iceman’s tool kit will be needed, plus
the following: A 0-2 or 0-3 r-f am-
meter, a hand brace with a set of
wood bits and assorted steel drills.
If the installation is made where
electric power is available (such as a
boat vard), then an electric drill
would be more convenient to use
than a hand brace. If solder lugs are
to be used on the battery cable and
antenna wires, then an alcohol or
gasoline torch will also be needed.
Needless to say, a large assortment

[BLLSESARS ESSE ESARER SN, 7]

of nuts and bolts, wopd screws,
washers, and other hard\jare should
also be brought along.

It is at this point that the service-
man will realize the adyantage of
having made his preliminary inspec-
tion. By consulting his ndtes he can
cut off the approximate |length of
battery cable needed. The tvpe of
wire depends on the operpting volt-
age and the desired length, On 6 and
12 volt installations, on runs up to
ten feet, number 8 (B & S) insulated
wire may be used. For runs up to 15
feet, number 6 wire, amJ for runs
over 15 feet, number 4 wire is em-
ployed. On 32 and 110 volt installa-
tions. regular marine cable can be
used. This is usually lead|and arm-
ored covered, two conductor number
14 cable. ITnasmuch as most pleasure
craft carry either 6 or 12|volts, the
data contained herc will apply to that
tvpe of installation.

Antenna Choice and Construction

In many cases, for reasons of con-
venience or necessity, it is highly de-
sirable to operate the radidtelephone
from a remote position on|the boat.
Remote control units may e custom
built by the serviceman, or in some
cases, purchased directly from the
manufacturer. ‘

In choosing an antenna o
tical mast type, due congideration
must be given to the maximum
weight the deck structure cian safely
carry. Don’t mount a 35-fopt, 25-1b.
antenna on a %4-inch plywood cat-
walk if you expect it to sllay there
long. On the lighter boats, a three
section antenna, extending !lO about
17 feet and weighing about 8 pounds
will usually fill the bill very nicely.
If an even lighter antenna is desired,
some excellent whip antennas may be
purchased on the surplus market for
three or four dollars. These| may be
used as thev are with guy ires, or
they mav be modified for use with a
standard base. The author hiis made
use of several of these antennas by
cutting them down to about|15 feet
and then threading the lower Lnember
into a Premax number 2P-24 base.
The antenna is then self-supporting
and requires no additional su]‘:»porting
arm.

If vou are working on a large boat
of sturdy construction, then| by all
means use one of the longer antennas
of five or six sections. Generally
speaking, the higher the antefina the
better the radiation pattern of the

the ver-
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A complete marine radio service kit includes the following: Electric
iron, coil hookup wire, screwdrivers, rubber splicing
compound, friction tape, a voltohmmeter, socket wrenches, pliers,
test leads, r-f ammeter, extension light, neon tester, high voltage

soldering

transmitter. Most radiotelephones are
designed to operate at maximum cffi-
ciency with an antenna length of
about 35 fect.

Steel antennas are usually the least
expensive and will give very good
service if used on fresh water. How-
ever, on salt water they are subject
to corrosion. Monel is the only ma-
terial that is almost absolutely corro-
ston-proof, and its price several times
that of stecel. The antenna situation
should be discussed thoroughly with
the boat owner before the final selec-
tion is made.

Lead in wire for the antenna
should preferably be number 14 or
heavier. flexible rubber covered. The
small piece used to connect the base
with the feedthrough insulator may
be cut to size and equipped with
solder lugs at the shop.

Feedthrough insulators, sometimes
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called deck insulators, also come in a
varietv of sizes. The smaller ones
may be used on deck thicknesses up
to 3g-inch. The larger sizes may be
employed on decks several inches
thick.

As mentioned in our previous ar-
ticle, the best wire to use for connce-
tion to a ground plate is flat copper
braid about 34 inches wide. One end
may be soldered into a lug for con-
nectton to the ground bolt.

Installation

With preliminary matters disposed
of. the installation should proceed
without a hitch. The best place to
begin is at the battery box. A fuse
should be placed in series with the
ungrounded side of the battery cable.
The fuse which is built into the set
does not offer any protection if a
short should occur on the battery side

fuses, cartridge fuses, fuse links, glass fuses, handse* push button,
carbon motor brushes, and the following tubes: &V6/GT, 6US,
bA8, 6L6, 6V6, 6J5, bF6, SW4, b6K8, 6K7, 6R7, 6L7, 6Hb, 6F6/G,
bAb/G, bAB/G, 809, 807, 6X4, AQS5, 6BAS, 6BES, and bAQS

of the switch. All necessary holes for
the cable should be drilled and an
adequate number of clamps used to
keep the cable securely in place.

The radiotelephone may now be
placed in its permanent position with
the cabinet securely fastened to a
table, shelf, or bulkhead. If a ringer
or remote control unit is also includ-
ed, these may be mounted at the same
time.

If the boat is provided with a
ground plate, be sure to observe the
following precautions before making
any connections to it. Check the stor-
age battery to sce which side is
grounded. Usually the positive side
connects to the frame of the engine
which in turn provides an’ clectrical
path to the water through the propel-
ler shaft. Now if the sd has its nega-

— to page 42
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by
John T. Frye

SHOULD like to talk this month

about the part that service man-
uals play in the business of servic-
ing radios. This is a subject about
which vou can casily find varied
and strong opinions; but, in gen-
eral, service manuals are like wives;
those that have them claim  they
would not be without them, those
without  rather  pooh-pooh  their
necessity.

[ may as well admit right here
that | personally consider service
manuals as a near-necessity if a per-
son is going to make his living re-
pairing radios, 1f, of course, radio
repairing is just “sort of a hobby”
with him and he works on only two
or three sets a week, he could hardly
afford to purchase a set of manuals,
Jut if he has any repairing business
worth mentioning and if he is work-
ing to increase that business, he
should list a good and complete set
of service volumes right alongside his
vacuum tube voltmeter and his 'scope
when le is listing necessary capital
investments.

This i1s no swivel-chair theory. 1
have tried servicing radios both with
manuals and without them. DBack in
the thirties when, in comparative
value, a modern dollar was about the
size of a manhole cover, T had no
manuals.  What is more, T had no
money to buy manuals.  Several fac-
tors helped in working without the
books.  IFor one thing, the radios
of that era were fewer in number
and more standardized in design than
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are those of today.  Moreover, the
circuits were simpler. What was even
more “helpful,” the sets dribbled into
the shop so slowly that the amount of
time spent on an individual radio was
not necessarily a factor in determin-
ing vour income, 1f vou only had one
set to work ong it did not make much
difference if you fixed it in ten min-
utes or a whole day; vou had plenty
of time to trace and to puzzle out
the circuits.

Onmne thing that impressed me in my
Vvisits to various service organizations
around the country is that almost in-
variably  the established  old-timer
will have a complete set of service
manuals from one source or another,
but quite often the new man will not
have a manual in the shop. It is not
always a lack of capital that accounts
for this, either. ITor many times
the beginner will have as much or
more tied up in service instruments
as does the old-timer.

When | have casually remarked
about the absence of the manuals. |
have often been told, I don't need
anvthing like that. When T was in
radar  school they pounded radio
theory into us until it stuck out our
cars. \fter you have fooled around
with radar sets for a while, an
ordinary receiver circuit 18 as sim-
ple as ABC.”

I think these boys are missing the
point. Radio manuals are not intend-
ed to make up for a lack of theoreti-
cal knowledge. They are simply in
tended to permit you to find particu-

lar information about a particular re-
ceiver with a minimum df trouble.
Their purpose is exactly the same as
that of the index of a book. You can
find a particular object in|a catalog
by a persistent search, but jt is much
simpler and more time-saving to use
the index.

In addition to time Saw*d——which
means money earned in the radio
service business—service manuals are
a help in several other wiys. TFor
one thing, they prevent the service-
man from inadvertently upsetting the
original design of the receiver. \When
vou do not know the value jof a par-
ticular component that has |to be re-
placed. you have to draw upon your
experience and put in a value that

approximates the original. | In some
places, where the tolerance| is wide,

this will make little differénce; but
in other ticklish spots, a deviation of
as little as 10% will caust serious
changes in the receiver’s performance.
Then, the next time this c«meonent
has to be replaced, the service tech-
nician who does not know what the
original value was may deyiate an-
other five -or ten percent, |and the
receiver's performance will stiffer still
more. 1, on the other h.}n(], you
have service data on the set. you can
adhere strictly to the original design;
or, if vou prefer, vou can thake ad-
vised, rather than aceidental changes.

Another thing that manuals do for
vou is to instill gradually info vou a
knowledge  of  what  copstitutes
“standard practice.” As vou keep re-
ferring to the schematics diy after
day, yvou gradually absorb lan idea
of what to expect in a cirguit. A
corollary to this is that you are alert-
ed to any deviation from this stand-
ard practice, and so you are quick
to perceive any innovation§ in re-
ceiver design.  These two (ualities
combine to give vou the ability to
make a quick and intelligent ap-
praisal of any circuit vou entounter.
You can quickly push aside the “nor-
mal” features and concentrate yvour
attention on what is novel or incor-
rect. ‘

Still another contribution that man-
uals make to your business is the
psychological impression that yvour
possession of them makes upim yvour
customers.  Just seeing them |stacked
along vour shelves or neatly! stored
away in filing cabinets is bound to
have the same effect upon him that
the sight of your lawyer’s legal

— to page 36
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525'%%{6\:“% in The U.S. A.

g

FOR 254 OF THESE 400000
RADIOS THERE IS A

(o,
RADIART

REPLACEMENT
VIBRATOR

This Is Big Business For You...

These 11 million avtomobile radios require vibrator replacement at
one time or another. Good servicemen everywhere install and recom-
mend RADIART VIBRATORS in EVERY CASE . . . because there is a
correct Radiart replacement vibrator . . . to ORIGINAL SPECIFICA-
TIONS . . . for most every needl No ''‘guess work’ . . . no "next
oest type' . . . Radiart gives your customers the best . . . assuring
you they'll keep coming back . . . always satisfied. Jobbers every-
where carry all popular types in stock . . . or can get quickly any
nurber wanted from the 82 precision engineered types manufactured.

IT'S RIGHT... THE RADIART CORPORATION

WHEN IT’S < CLEVELAND 2, OHIO
RADIART! 3 ‘p‘qD I A?‘ Y MAMUFACTURERS OF THE RADIART TV-FM ANTENNAS
: AND AUTO AERIALS
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ERIE BUTTON
SILVER MICA
CAPACITORS

These are midget silver-mica capaci-
tors, for use where compact size, mini-
mum external inductance, and high
internal series resistance are essen-
tial. Erie button silver-mica capacitors
are unmatched for V.H.F. and U.H.F.
work. "Q' at 1 MC is not less than
1000 above 100 mmf; not less than
700 between 50 and 100 mmf; not
less than 500 below 50 mmi. Type
370-CB has ring type metal shell with
three soldering ears. High potential
terminal at either end for feed-thru
connection. Type 370-FA is fastened
to chassis with 3-48 screw.

If your distributor can not
supply you, write us for infor-
mation. Catalog on request.

Division

Electronies
ERIE RESISTOR CORP., ERIE, PA.

" LONDON, ENGLAND

V244

send today for this
big book of valuesin

TELEVISION
RADIO, ELECTRONIC,
INDUSTRIAL, SOUND &
AMATEUR EQUIPMENT

A NEW 1949
NEWARK CATALOG

20,000 items including everything in STAND -
ARD BRAND equipment! 148 pages packed
with pictures, charts, and vital information!

KITS? SETS! PARTS! ACCESSORIES!

No matter how tiny the part, how tremendous the
system...it's listed in this mammoth catalog...
the one easy, satisfactory way to always get top-
performing, top-value equipment! The most com.
glete essential reference book for pros, hams,
obbyists, novices, oldtimers...anyone, everyone
interested in TV, radio and sound equipment!

24-HR. MAIL SERVICE ® ONE YEAR TO PAY
8 GREAT STORES! Uptown ot 115 West 45¢h Street

ond Downtown ot 212 Fulton Street in NEW YORK
323 West Madison Street in the heort of CHICAGO

TORONTO, CANADA.

MAIL COUPON TODAY

. ’""’ " “l““'“ Newark Electric Co. :
i ’ 242 W. 55th St.,,NYC

Dept. Ci3 Please send FREE Newark Catalog to: |

b name |

: ADDRESS |

oIy STATE i

| By g g A e
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NEW 300-OHM SHIELDED
LEAD IN

You probably know that up to this date
the problem of noise introduced in the un-
shielded 300-ohm lead in from auto ignition,
fluorescent lights, and reradiation from near-
by buildings, and the like, has been rather
troublesome to television technicians, some-
#imes causing a loss of sales in areas where
noise was excessive. Federal now claims that
its new K-111 shielded line shields out all
interfering signals normally induced in the
transmission line. The company also states
that, because of its constant characteristic
impedance independent of proximity to

| metallic objects, the line furnishes a perfect

match between antenna and receiver.

Manufacturer; Federal Telephone ond Radio
Corp., 100 Kingsland Road, Clifton, N. J.

" INPUT TRANSFORMER

If you are ever faced with the problem of
matching low-impedance microphones and
pickups to high impedance circuits, such as

| audio amplifiers, you may be interested in

knowing about a new UTC linput Trans-
former which matches any source from 50
to 500 ohms impedance to grid. The trans-
former is provided with a standard jack re-
ceptacle of low-impedance plug-in, and the
outpui connections are brought to a standard
plug for the high impedance input side of
the amplifier. The fidelity of the unit is said
to be very high {50- 10,000 cycles}, and the
company also claims that stray flux pickup
will be very low. Ben Miller, Sales Mgr. will
be glad to give you additional information.
Manufacturer: United Transformer Corpora
tion, 150 Varick St., New York 13, N. Y.

TV MOUNTING BRACKETS

Here is another product designed to make
television antenna installation work easier.
The No. 8000 is a universal mast bracket

| that you can use at any angle. Two bolts is

all your need to tighten the mast in position.
The No. 8001 Chimney Mount is also uni-
versal, can be mounted on gables, corners,
flat surfaces. Both mounts will hold masts up
to 134" diameter.

Manufacturer: General Cement Mfg.
919 Taylor Ave., Rockford, Il

Co.,

NARROW AND WIDE BAND
SWEEP SIGNAL GENERATOR

Test equipment manufacturers are keeping
right up with television developments. The
Series E-400 Sweep Signal Generator pro-
duced by Precision is one of many examples.
It offers wide and narrow band|sweep selec-
tion for f-m and television alignment and
service. It provides continuous frequency
coverage from 2 to 240 Mc in five bands,
continuous narrow and wide band sweep
direct reading from 0-1 Mc and 0-10 Mec.
Included is a direct reading aluminum dial
with & feet of 2-color etched scales, and a
direct reading venier scale reading to one
part in 1500. You can get complete infor-
mation by writing to Gerald |Goldberger
Chief Engineer.

Manufacturer: Precision Apparatus Co., Inc.,
92-27 Horace Harding Blvd., Elmhburst, L. I.,
N. Y.

KILOVOLTMETER

With this Bradshaw Model Kilovoltmeter
you can measure television and |x-ray volt-
ages up to 50,000 volts d.c. I is a twenty
micro-ampere meter with an input impedance
of 1250 ohms. This of course |makes for
accurate measurement of even vefy sensitive
circuits. The instrument is also provided with
several safety features: All voltage is dis-
sipated in the shielded Polysterane Probe,
test leads are shielded and the shields are
connected together; and a "Normal-Reverse"
key makes possible the use of the probe
regardless of the polarity of the voltage
under test.

Manufacturer: Bradshaw [nstrument| Co., 348
Livingston St., Brooklyn 17, N. Y,

CARRYING CASE

Designed to hold any of the| matched
units of RCA test and measuring dquipment,
this carrying case resembles a piecé of smart
looking luggage. Extra storage compartment
at right provides space for test leads,
adaptors, probes and other accessories. The
plywood case has water repellent| covering
and closes with two luggage type [latches.

Manufacturer: RCA Victor Division,| Camden,

— to page 37
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Increase Your Technical Skill and Your Income

F YOU'RE :atisfied with your present jub—and so wrapped up

in itz routine that you dont fouk beyond today -then CREI
can’t help you. But if youre an ambitious radio technician who
realizes that better jobs go to men with technical education. then
CREI has an educational program for you. Whether your interest
and activity are in broadeasting, television, servicing. manufactur-
ing or any other Lranch of etectronics, you can “go all the way”

with CREI

Add CREI technical edueation to your present radio experi-
ence, and you can become worthy of a better job with bigger pay
checks.  You can’t ignere your need for more technical eduration.
because the radio-electronics industry is moving ahead so fast,
that more technical knowledge is necessary if you want a better
position—and larger pay checks. You need to fortify vourself
with additional study if you are te meet the challenge of expanding
fields—and the job competition created by wartime advancements.

I¥ yeou have had professiona! or amateur radio
experience and want to make more money, let
uws prove fo you we have the training you need to
ualify for a better radio job. ‘To help us answer
intelligent.y your inquiry—jdease atote bricfly your
buckarourd of expecviencr, education and present
position,

Capitol Radio
Engineering Institute

An Accredited Teehnical Institute

Dept. 224A. 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices: New York (7) 170 Broadway ¢ San Francisco (2) 760 Market St.
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with CREl Spare-Time Training at home . . .

Here’s what Student Roeschke says of CREIl: “This course of
study has been very beneficial 1o me. not only becaunse it has added
a lot to my technical knowledge alone. but bas enabled me to
obtain several increases in income during the past two years.”

CREI places at your service its 22 years of background in
home study and residence radio-electronic instruction. It is an
Accredited Technical Institute that takes yeu through iniroductory,
basic principles to aavanced work, and on to specialized fields of
radio-electronics as your capabilities permit.

Send for, and read. the new CREI catalog and course ontiine.
It explains the sound up-grading program, the thoroughly preven
courses. and what CREl can do for you. It gives you a good
idea of how practical and easy-to-understand CREI courses are,
and shows you why so many thousands bave benefited by CREI
enrollment since 1927,

VETERANS! CREI TRAINING AVAILABLE UNDER G. I. BILL

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Road, N. W., Dept. 224A, Washington 10, C. C.
Gentlemen: Please semd your free booklet, “Your Future in the
New World of Electronics,” together with full details of yaur
home-study training. 1 am attaching & brief resume of my
experience, education and present position,
Checl: field of greatyst interest:
] PRACTICAL RADIO-ELECTRONICS ] PRACTICAL TELEVISION
[} BROADCASTING —| AERONAUTICAL RA0ID ENGINEERING

RECEIVER SERVICING

NAME
STREET SS—

CITY ZONE STATE 2
[J ! AM ENTITLED TO TRAINING UNOER 6. I. BILL.
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Over the Bench

— from page 32

library has upon you. But when you
are able to show him that you have
diagrams, alignment instructions, and
even pictures of his very receiver,
you are certain to impress him with
your preparation to take care of his
set—as well as the thousands of other
sets that he can sec must be contained
in the pounds and pounds of service
data you have on hand.

In conclusion, then, we may say
that the beginner, who has the least
practical experience to fall back on,
needs the manuals even more than
does the old-timer-—who would not
think of trying to get along without
them. In these post-war days when
hundreds of manufacturers are turn-
ing out thousands of models of cvery
kind of receiver, from ac-dc midgets
to television, the possession of a com-
plete, up-to-date collection of service
information in manual or other form
is no longer a luxury about which
the serviceman can debate as to
whether or not he can afford it. It
is a necessity !~ » v~
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DOUBLE MODULATION 30°% & 80%

Not one—but two percentages of modulation add greater
checking performance to your service tests. An exclusive s .so
feature in this exceptionally low price precision gene(r)a?dor.

rdef
start widening your profit margins on every service job.
® Fundamental frequencies in
5 bands, continuously variable ® Accurate to 2% for broadcast
® Planetary drive condenser with
accurate double and tuning indicator ® 5 ste

Fully dependable.
today and

® Range from 95 ke, to 100 me.

Excellent for FM alignments.

bands—3% far h.f. bands

controls voltages from 0 to maximum e

for the shop. Just plug in any standard 1

line and go to work ® Black crackle-finished steel housing—

portable, only 11 Ibs,

Write for Catalogue 3M

DIO CITY PRODUCTS CO., INC.

152 WEST 25th ST (j NEW YORK 1, N. Y.
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overs all new FM
bands—useful signals can be obtained as high as 150 mc. @
Negligible leakage due to complete shleldim{oo Complete, ready

TV is Your Future
—» from page 13
ress of the industry. Such leading
manufacturers as RCA, DuMont,
Philco, and others, have instituted
programs to help the service man
make his adjustment to the new situ-
ation. And the industry-wide spon-
sored Town Meetings of Radio
Technicians have added their con-
tributions. Many servicemen, judg-
ing from attendance figures, have
been taking advantage of these pro-
grams.  Finally, newspapers and
magazines in the industry have been
featuring both technical and business
material to aid in the transition of the
serviceman into the video field.
And the end of development is
not vet in sight in that field. Color
television is almost certain to make
its appearance in the not too distant
future, and the advent of three-di-
mensional television is also only a
matter of time. Both these events
will again have expansive effects.
The opportunities are there. They
have but to be grasped by the tech-
nician. The future holds rich prom-
isc for those who can realize its
shape. » » ¥

eesee

FOR FM-AM

MODEL 705 A

SIGNAL GENERATOR

An Exceptional
Value for only

Complete

ladder attenuator

V., 60 Cycle A-C

Name

Address

State
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30,000

RADIO MAINTENANCE

RADIO MAINTENANCE

day in your shop!

RADIO MAINTENANCE
460 Bloomfield Ave.,
Montclair , N. J.

Please send me RADIO MAINTENANCE for:

1 2 years at $5.00
| | year at $3.00
[ Check enclosed
[ Bill me later

Fringe Installation
- from page 17
lation, especially on the higher chan-
nels. Any such tendency results in
a tremendous increase in noise level.
The random noise thus requlting pro-
duces a strong snow effect|in the pic-
ture, giving the viewer the impres-
sion that he is moving rapidly
through a blizzard and thq flakes are
driving toward his face.| In most
cases such instability is 4 result of
a defect in the unit itself| or in the
design of the particular bopster used.
Some boosters will actually burst in-
to violent oscillation when switched
or tuned to the higher channels.
The wise serviceman will avoid
such pitfalls and investigate all such
factors before purchasing|a booster
untt, while also making |sure that
some change in the antenpa system

will not provide the sanje benefit.
L

WANTED — RADIO MECHANICS

At least 2 yrs' mechanics expetience
on_aircraft radio equipmerg
2nd class F.C.C. Radio-Telegraph [Lic. nec,
Amateur Radio License desirable
Apply 9-4 Mon, thru Fri., or write
PERSONNEL DEPARTMENT
PAN AMERICAN WORLD AIRWAYS
LaGuardia Field Long [yland, N. Y.
or phone HAvemeyer 4-8400, ext, 508 (N.Y.)

SERVICE
TECHNICIANS

Read

Every Month
Every day is

Occupation

City

Zone

I T T e T LRty
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Industry Presents

— from page 34

WIRE RECORDER

This instrument plays 12" and 10" 78 rpm
records, is a public address system all in it-
self, and serves as a wireless phono oscilla-
tor. Stili ,it's a wire recorder, recording and
playing back on standard .004" magnetic
wire. lts wire take-up spool serves as a rim-
driven turntable, and the wireless phono os-
cillator permits tuning its output on a radio
up to 150 feet away. It's called the Knight
Wire Recorder.

Manufacturer: Allied Rodio Corp., 833 W.
Jockson Bivd., Chicago, Ill.

INDOOR ANTENNA

The ‘intenna” is a folded dipole tele-
vision antenna mounted on a walnut finish
wood standard and base for use indoors.
This antenna is portable and adjustable for
various television channels by means of two
trombone slides.

Moaonufacturer: Speciol Products Co., Silver
Spring, Md.

ANTENNA KITS

The feature of these kits is the high de-
gree of flexibility which allows adaption to
all local television requirements. Universality
of construction allows for additive combina-
tion as the situation requires. The parts are
taken to the point of installation and assem-
bled there. All parts packed in the Flexi-Kits
may be ordered as individual replacements.
Manufacturer: Brach Mfg, Corp., 200 Cen-
tral Ave., Newark, N, J.

e
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Tops for TV Replacements
— New Sprague Type TVA and TVL Drys

@ Sprague serves the service industry first again with the most complete
line of television electrolytics. Engineered especially for tough TV
replacement applications, Sprague’s new Type TVA “Atom” and
Type TVL “Twist-Lock” electrolytics stand up under the high
temperatures, high ripple currents and high surge voltages c¢n-
countered in TV sets.

@® You will find comprehensive listings of the most
popular replacement units for RCA. Philco,
Dumont, Admiral, General Electric, Motorola,
Emerson. Zenith, Westinghouse and other lead-
ing set brands in Sprague’s new bulletin TV-1.

@ It's yours for the asking. Write today.

Write for
FREE

replacement
listing
BULLETIN
. |
SPRAGUE PRODUCTS COMPANY, North Adams, Massachusetts

Please send me your bulletin TV-1 without delay.

Name

Street

ClY o i ZOnE. State..........ccoever e

|
C
i
i
|
wd
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American

ELECTRIC SOLDERING
IRONS

are sturdily built for the
hard usage of industrial
service. Have plug
type tips and are con-
structed on the unit
system with each
vital part, such as

heating element,
easily removable
and replace-
able. In 5
sizes, from 50
watts to 550
watts,

TEMPERATURE
REGULATING
STAND

This is @ thermo-
statically con-
trolled device for
the regulation of
the temperature
of an efectric soldering
iron. When placed on
and connected to this
stand, iron may be main-
tained at working tem-
perature or through ad-
justment on bottom of
stand at low or warm
temperatures.

For descriptive literoture write 10-;

AMERICAN ELECTRICAL

HEATER COMPANY
DETROIT 2, MICH., U.S. A.
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Installation and Servicing of Low Power
Public Address Systems, by Joun F.
Ripek, (John I, Rider. Publisher,
Ine., 208 pages $1.89)

A well balanced combination of
fundamental theory and practical ap-
plication characterizes this book on
p-it syvstems. The first two chapters
cover the basic subjects of sound and
microphones, with both of which the
practicing technician will have al-
ready some fanuliarity. Then, build-
g up on this groundwork, the au-
thor proceeds to go into the spectfic
subject of public address systems. In
this section we find a practical and
thorough discussion of such topics as
impedance matching, amplitiers. and
loudspeakers. Finally, the last two
chapters of the book deal with the
problems of installation and servic-
ing.

The author. well known to the
radio mdustry for wmany authorita-
tive books, has written a good in-
troduction to the field of public ad-
dress systems. The text is clear and
casily understood ; and  illustrations
and schematices are provided through-
out. To the serviceman who wants
to enter the field and has heen look-
g for a good place to start, this
hook 1s recommended. Those that
are already working in it, will gain
from this volume a better under
standing of their field.

Most-Often-Needed Television Servicing In-
formation, bv M. N. DriTaax,
(Supreme  Publications, Chicago,
144 pages, 83.00)

We have here a compilation of
factory data on various television re
ceiver models of 12 manufacturers,
slanted very specitically to aid the
technician in servicing these various
Although  differing  somewhat
from model to model, the data are
generally presented in this manner:
specifications, tube complement, op-
eration of the receiver, test patterns,
alignment procedures, description of
circuits, and trouble shooting charts.
The models covered are: Ndmiral
301, Belmont 22221 and 22722,
DuMont RA-103, Farnsworth GV

Sels.

260, General Electric 803, Hallicraf-
ters T-54 and 505, Motorola VT71
and TS-4D, Philco 48-1000, 48-100t,
and 48-1050, RCA 8TS3D, Sonora
700, and Stromberg Carlsén TV-12.

The information in th¢ book is
authentic and will be of dgfinite val-
ue to the technician. \What we don’t
like about it is its poor index. For a
volume which is obviously a refer-
ence book a short table off contents
seems inadequate. \We wauld have
liked 1o see @ fairly complete index
by the use of which the desired in-
formation could be easily located.

Otherwise, the arrangenidnt of the
book is good, the type and iliagrams
clear.

Rider Television Manual, 1 o/ime I (1olin
I'. Rider Publisher, Inc.)

This 1s the first volumd in the
Rider  Television  Manual | Series.
Rider Manuals are too well Kknown to
need further discussion hene,  This
particular manual follows thd patiern
of the earlier ones (Perpetugl Trou-
ble Shooter, volwnes [-XVII1) and
will probably becone as impartant 1o
the television technician as thé carlier
volumes became 1o the radio lserviee
man. It is probably the mokt com
plete reference book available lon tele-
viston receiver servicing. Part of the
Manual is the Television, [low it
I orks book, a 203-page introfluction
into the theory of television, which
covers the field fairly  extehsively.
The How it W orks book servies as a
wvood starting point for the subject
and provides a sound basis onl which
the techmceian can build a further
knowledge and understanding of tele-
vision,

The second volume in thel Tele
vision Manual Serics is now bn the
presses,

Photofact Television Course, 0ascd on a
series of lectures by AuLBert C W
SAUNDERS,  edited by B V. K.
rexcit (Howard W, Sams & Co.)
220 pages, $2.00

The Phototact Television (ourse
appeared originally in serial form and
was available only to Photofact [Serv-

APRIL 1949 e RADIO MAINTENANCE
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ice subscribers. The material has now
been collected into one book and is
offered to the entire service industry.

The book assumes that, to the serv-
ice technician, the only thing really
new in television is the picture tube,
and on that basis it takes it as the
starting point.

The volume is divided into three
sections covering Beam Formation
and Control, Beam Deflection Sys-
tems, and Beam Modulation and Syn-
chronization.

The Photofact Television Course
does an excellent and thorough job of
presenting the fundamentals of tele-
vision. The presentation is clear and
authoritative, and the book s amply
illustrated with diagrams, drawings,
and photographs. It covers the entire
receiver, and includes a rather good
antenna section.

We believe that this volume will
constitute an important part in the
library on television which the for-
ward looking technician will build for
himself.

Most-Often-Needed 1949 Radio Diagrams,
compiled by M. N. Britvax (Su
preme Publications) 160 pages, $2.50

The selection of various veceiver
circuits, which constitute this book,
is claimed to represent those circuit
diagrams which will be most often
needed in 1949, Although of use to
the beginner who is interested in some
tvpical radio circuits, the book con-
tains but a fraction of the circuits
found in receivers produced in 1948,

The tyvpe on some of the pages is
not always clear. In the section de-
scribing the Philco models it is so
small that any prolonged study may
turn out to be fatiguing: and some
print appearing on a schematic on
page 128 of the book is entirely un-
discernible,

Catalogs and Pamphlets

Miniature Electron Tube Guide. All
miniature tubes, regardless of make,
announced to date, are listed in this
Hytron Reference Guide. Pertinent
characteristics, data and basing dia-
grams are given, and similar larger
prototypes are also listed. This is the
latest edition of the guide, six pages.
Free on request to Hytron jobbers or
direct to Hytron Radio & Electronics
Corp., 76 Lafayette St., Salem, Mass.

- to page 41
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For ExpeaT TELEviSIoN SERVIOING...

Your oscillograph MUST have

good low-frequency responses to align
video and r-f amplifiers and video
and t-m i-t amplifiers. You NEED an
adequate low-frequency response to
display correct detector and discrimi-
nator curves. Also, you MUST have
deflection sensitivity better than 0.02
rms volt/in. to obtain a readable
pattern on the cathode-ray tube. The
Ju Mont Type 208-B Cathode-ray
“scillograph has a sensitivity of 0.0l
rms volt/in. and its frequency re-
sponse is 2 cps to 100 ke.

Cat. No. 1145-A, $285.00

Frequency-response curve
of i-f amplifier

Sawtooth waveform and

sync

sawtooth generator.

pulse

of

For GENERAL trouble-shooting

such as checking video amplifiers
and observing sync pulses, your
oscillograph MUST have a HIGH
frequency response of approxi-
mately 2 mc (higher response is
not necessary) with a deflection
sensitivity of 0.1 rms volt/in, to
examine the waveform of these
signals in the various circuits. The
Du Mont Type 224.A has a sensi-
tivity of 0.1 rms volt/in. and a
frequency response to 2 mec. The
Type 224-A also employs continu-
ous sweep, which is entirely satis-
factory for servicing applications.

vertical

Cat. No. 1191-A, $290.00

... and to CHECK Signal level

at specific points, as desig-
nated by the television set
manufacturer, the Du Mont
Type 264-B Voltage Cali-
brator is ideal for measur-
ing the voltage amplitude
of ANY PART of a com-
plex signal displayed on
your oscillograph.

Cat. No. 1441-A, $39.50

Square-wave output
for measuring signal
amplitude

@ These three instruments constitute the

"MUSTS" of Expert Television Servicing.

Descriptive literature sent on request.

ALLEN B. DU MONT LABORATORIES, INC,, PASSAIC, N.J.
CABLE ADDRESS: ALBEEDU, NEW YORK, N. Y., U. S A,
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Degenerative Circuits

— from page 20

flowing in the cathode resistor re-
duces the gain of the stage and re-
duces the distortion in direct pro-
portion. A disadvantage to this
method of obtaining degeneration is
that it causes the plate impedance of
the tube to increase. This tends to
accentuate the high frequency  re-
sponse of the speaker. In most
practical applications, therefore, the
plate is bypassed by a suitable con-
denser, as shown in IFig. 5 and [Fig. 0.

IT'S NOT HARD
TO FIGURE...

Why so many servicemen are
using Quam Adjust-A-Cone Speak-
ers for all their replacement needs!

Here are a couple of good
reasons.

Only Quam Adjust-A-Cone
Speakers have the adjustable voice
coil that permits accurate centering
after assembly and before it leaves
the factorv.

This means that rubbing voice
coils, a common complaint when
permanently glued in position be-
fore assembly, are virtually un-
heard of in a Quam Adjust-A-
Cone.

The U-Shaped Coil Pot, exclu-
sive with Quam, offers a continu-
ous path for the magnetic lines of
force, and results in a stronger
magnetic field. This means higher
efficiency and better performance.

Take o tip from successful service-
men—replace with Quam.

MAIL COUPON
FOR FREE CATALOG

AN

SPEAKERS,

'.Il. :
= QUAM-NICHOLS CO. .
= 530 E. 33rd Place .
& Chicago 16, Iliinois »
. H
= Please send QUAM Catalog 0
* Name .
T Address 0000 .

-
M City State .
'..IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-II.
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| receivers using them.

A Practical Application

The enterprising service technician
who wants to improve the tone qual-
ity of some of the cheaper midget
receivers may be interested in the
stmple improvement suggested by H.
J. Hicks of St. Touis. Mr. Hicks is
well known for his book Principles
and Practices of Radio Sereice. This
circuit is particularly helpful in sets
using 501.0GT, 50A5, or other high
voltage heater tvpe output tubes hav-
ing considerable inherent harmonic
distortion.  As shown in Fig. &, the
improvement is accomplished by add-
ing a .02 mf condenser from one
side of the voice coil cireuit 1o the
grid of the output tube. The other
side of the voice coil circuit is con-
nected to the circuit ground.  In most
cases nowadays. the circuit “com-
mon’ or “bus” or “ground” is iso-
lated from actual chassis ground by
a condenser and resistor in parallel,
so be sure to use the “circuit ground”
in making this improvement. 1f the
set oscillates after these connections
have been made, interchange the two
wires added to the voice coil cir-
cuit. Do not disturh the original
voice coil wiring to the speaker. If
the tone is too deep, use a larger
condenser. M the tone lacks bass
response, use a slightly smaller value
of condenser.  The receiver will
suffer a loss in volume after the
change is incorporated, as all feed-
back arrangements do. Tf the vol-
ume is reduced too much, put a small
value of resistance in series with the
feed-back condenser.

The radio serviceman having a
basic understanding of degenerative
circuits should experience no great
difficulty in performing repairs on
It is well to
bear in mind that the resistance and
capacity values used in these cir-
cuits have been established by careful
design, and the attitude that “any-
thing will do” as a replacement part
will not always meet with suitable
results.  Replacement condensers
should be high quality paper or mica
insulated with low lecakage and a
voltage rating at least as high, if not
higher, as the unit being replaced.
Resistance  values should be kept
within the limits of plus or minus ten
percent for best results. Tf output
transformers are replaced, the phase
of the connections to the feed-back
circutt must be correct, or the re-
ceiver will oscillate. ¥ v +

places other electrolytics requiring
mounting hole in chassis, tywist-
prong base, spade-lug, anfi/or
tubular types. This Jack-of-all-trades
cleat-mounting job is installefl in
a jiffy by center screw and metal
cleat. b

Available in the aluminumican
(illustrated) Type PRVC for| the
better trade (single, dual and
triple sections). Also in the dard-
board tube Type PRV for the price-
conscious trade. Definitely, but
really definitely, the jack-ol-all-
trades replacement. (
0 0.0 4O

I
@ Keep a supply of these universal
replacements on hand. Or dep‘end
on your Aerovox jobber to supply

you in a hurry. Catalog on request.
f

capacitors

FFOR RADIO-ELECTRONICAND”
[INDUSTRIAL APPLICATIONS ™"
AEROVOX CORP.,NEW BEDFORD,MASS., U.S.A

Export: 13 E. 40th St., New York 16, N.Y. « Cabis: 'ARLAB"
In Canada: AEROVOX CANADA LTD., Hamiiton, Oat
|
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Trade Literature

— from page 39

Television Components. A +-page
flyer put out by Standard Trans-
former Corporation, Chicago 18, I1L.,
and listing its transformer line, sig-
nifies the entry of that firm into the
television field. It may be obtained
by writing directly to the company.

Television Catalog. Tf vou are inter-
ested in the House of Television line
of Tele Filters, Multivision Screens,
and its Signal Kleer line of television
accessories, you may want to write
for a free copy of its catalog. This is
a 12-page booklet to fit standard bind-
ers. Address The House of Tele-
vision, Starrett-T.ehigh
New York 1, N. Y,

Electro-Voice Bulletin No. 144. This
bulletin gives data and information

on the new E-V line of microphones |

for f-m and a-m broadcast service.

The bulletin explains the various per- |
formance and construction features |

and gives detailed specifications.
Listed also is the -V Model 425
Shock Proof Desk Stand. IFree copy
of this bulletin can be obtained from

Electro-Voice Inc., Buchanan, Mich. |

Supplement No. 118. To keep its cat-
alog up to date, Allied Radio has is-

sued this 56-page supplement, listing |

the latest product development in the
radio and television industry, Allied

Radio is located at 833 W. Jaskson |

Blvd., Chicago 7, Il

Lemons make the best Lemonade.
Philco has issued this 36-page book-

. let as an aid to the most successful
establishment of a service depart-
ment. Although written primarily for
the appliance dealer who wants to
add such a department to his store, it
contains very many valuable sugges-
tions for the service technician, in-
cluding actual shop layouts, and other
business practice information. The
book is being made available through
Philco wholesale distributors.

Electric Drill Catalog Tree upon re-
quest to Portable Electric Tools, Inc.,
255-259 W. 79th Street, Chicago 20,
I, is descriptive catalog page on that
firm’s new Y4-inch electric drill. If
you think of buying an clectric
drill, you may want to take a look
at it. ¥ v ¢~
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Checks dll

ELEVISIO

and Radio types
SIMPSON 555 Tube Tester

Basic RMA recommended circuit. Tests any tube regardless of
base connections or internal connections of elements.

Simpson designed 3-position lever operated toggle switches with
m.olt'ied rotor carrying silver plated contacts, self-cleaning through
wiping action,

Sockets for all receiving tubes on the market.

Provision for future tube developments.

No adapters or special sockets required.

Properly fused, provides for line adjustiment from 100 to 130 volts;
smooth vernier control,

Beautiful modern panel of shining silver and black anodized en-
during aluminum.

Large illuminated meter for easy readings.

o Unique jewel-like molded lucite housing encloses Neon bulb

indicating shorts and inter-element leakages.
Line adjustment control below dial opening. Easy to operate.

o Case of sturdy plywood with heavy fabricoid covering, slip

hinges.
Simpson patented “No-Backlash” Roll Chart,

SIZE: 163,"” Wide x 121,” High x 6” Deep
Dealer’s Net Price, with Operator's Manual

5200-18 W. Kinzie Street, Chicago 44, llinois
In Canada: Bach-Simpson Ltd., London, Ontario

See the 555 at your parts jobber or write for descriptive literature.
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“Flip _ Upll
TV ANTENNA

. the revolutionary PRE ASSEMBLED,
PRE WIRED TV ANTENNA that give Su-
perior Performance on ALL CHANNELS—
yet COSTS YOU ONLY I/, the price of

equivalent antennas!

4 Pre-wired,
ready for use.

Comes with?
Guy Ring /
and Wire
Rotatable

Base

e PRE-ASSEMBLED, ready for use. Just
“flip-up” (like an umbrella} and install.

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

e RECEIVES ALL CHANNELS,
o ALL-DIRECTIONAL; can be oriented

for the weakest station in an area with
assurance that all other channels will be
brought in equally well,

o EXTREMELY SENSITIVE, Unusval high
gain on upper channels. Ideal for fringe
areas.

e PRICE: $Q95 LIST

Completely assembled with rotatable base, 7-
ft. mast, guy ring and guy wire.

Additional 7-ft. masts, to build antenna up to
19 ft., at small extra cost.

ADDITIONAL Superiar Features of the
"Flip-Up" Antenna:—

e Upper and lower bands completely wived. Klimi
Nates necil tar two sepanite antenna installations
for the high and low TV bands; theretore, ne
coupling losses

RUGGED CONSTRUCTION: Mast of the antenna
has  Dbeen alesigned ot non-cenducting  naterial
which presents possible crounding  and  reduction
of signal sivength, It has unusuvalty high mechan-
ical strength and is extiemely vicid when inotati

e Guy ring and guy wires piovide
rigi i

e Additional 7-ft. extension masts can furnished
to increwse heicht w total of 19 1t

— and REMEMBER, "Flip-Up” COSTS
ABOUT 1/, the price of equivalent antennas!

All prices fair traded . . . Al prices 5% higher
west of the Mississippi River.

See your Jocal Transvision OQutlet, or for further
information write to:

TRANSVISION, INC. °:5"

NEW ROCHELLE, N. Y.

42

Marine Radio

— from page 31

tive terminal connected to the chassis.
and 1f the ground plate is connected
to the chassis,-it 1s obvious that a
short circuit will take place through
the water with resultant electrolysis
It is remarkable how often
this error has been made. The
remedy 1s very simple: reverse the
two input feads and reverse the vi-
brator.

Needless to sav, antenna installa-
tions may be made in dozens of -dif-
ferent wavs so only  the barest
generalization mav  be given here.
When mounting the base of a verti-
cal antenna 1t is very iImportant (o
have a metal plate (preferably brass)
mounted on  the underside of the
deck.  This will prevent the bolts
from pulling up through the wood
whenever there is any strain on the
antenna. The plate may be made of
116 or 1'8 inch stock and should
be at least six inches square. The
SUppPoOrting arm or guy wires may
be mounted next and the deck feed-
through insulator mounted as close
to the antenna base as practicable.
In running the lead in wire from the
bottom of the deck insulator to the
set, small standoff insulators should
be used to keep the wire awayv from
the bulkhead.

cfiects.

Tuning Procedure

In order to permit free access to
the trimmer condensers and other
controls it 1s usually a good idea to
remove the chassis from the cabinet
when making tuning adjustments to
the receiver and transmitter.  The
manufacturere’s instruction manual
will give detailed information on this
subject.  [However, tasmuch as the
tuning 1s pretty much the same on
the various types of sels. we may
generalize the procedure somewhat.

It will be found that when the
front panel selector switch is set at
the desired channel, the proper ve-
ceiver and transmitter crvstals and
trummers will be connected into the
circuit.  With  the power switch
turned on and antenna and ground
attached. the adjustment trimmer(s)
for the desired band (receiving) are
rotated with an msulated  aligning
tool until maximum signal  back-
ground notse 1s obtained.  This 1s
repeated for each channel.

Transmitter  tuming  procedures
will vary somewhat with the different

SHOOTS TROUBLE.
F A s T E R! MAKES | MORE MONEY :

FOR YOU ON JOB OR
AT SERV'CE BENCH!

PRICE
89.05 m
Distribn -
tor wor
postpaid.
direet
Norryvone
oD,
Mrioan’s
add 3% »

State

sales'ln

gjynalelte

MULTI-FREQUENCY GENERKRTGR

In radie service work, time meahs money.
Locate trouble faster, handle a much greater
volume of work with the SIGNALETTE. As
a trouble shooting tool, S'GNAL £ nas
no equal. Merely plug in any |1

DC line, start at speaker end of ¢
trace back, stage by stage, listeninfi in set’s
speaker. Generates RF, IF and AUDIO Fre-
quencies, 2500 cycles to 20 Meygacyfles. Also
used for checks on Sensitivity, Gain, Peaking.
Shielding, Tube testing. Wt. 13 |pz. Fits
pocket or tool kit. See at yuur dist| wr order
direct.

CLIPPARD INSTRUMENT
LABORATORY, INC. :

Dept. M 1125 Bank Sirept ¢
Cincinnati 11, hio

v AC-
reurt and

Qualitied lobbers write, wire fag details

=

oM | SERVICE MEN
N\\X@ REPAIRMEN

g WALDOM

REPLACEMENT

- CONE
MANUAL

mail vour name and
3% toduy for FREE
copy of the big 20 - Piyge
WALDOM Replacement
Cone Manual, li
placement data fo

strations far installing cones propé=k. Inval-
uable reference wuide for servicemen and | répairmen.
Get vour copy FREE! Just send name ahuf address.
FOR FINER TONE A WALDOM CONE
Waldom Repl 1t Cone A blies|wili satisfy
the hih standards of precision worimans and per-
formunce et by you and by yvour eustomers bjaune .

- ® WALDOM CONE ASSEM-

BLIES feanture HAWLEY dis
phrag_m:‘ with the patinted thin,
tapering edyze that 1"2 max-
imum speaker effidiency and
true low frequency | re-porse,
® WALDGUM CONE RSSEM -
BLIES nre puaranteelt nmeonli-
tionally as to constrqction and
performance. Unly th- very
finest soice cvils andl pdders,
precizion made to expwes spevie
ficutions, are ased
® WALUOM CONE ASSEM-
BLIES carry full R M. A.
Warranty.
Write for Your FREE
REPLACEMENT CONE MANUAL! The bigl 26 - Page
WALDOM Manual puts every bit of replacetnent cone
nformation at your fingertips, in secends! [t pi'l apeed
your spuaker repair work, and help you handle fhoa jobs
more profitably. Send vour name, address for ﬁneecopy

WALDOM ELECTRONICS, INC., Dept. RM
911 N. LARRABEE STREET CHICAGO,|ILLINDIS
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manufacturers, but in all cases the
condition to strive for is minimum
amplifier plate current with antenna
disconnected, and maximum r-f an-
tenna  current with antenna  con-
nected. While the larger sets usually
have a plate milliammeter mounted
on the front panel. the lower power
sets provide a jack into which an
external meter may be plugged. On
most sets all that is necessary to start
up the transmitter is to press the
handset button.  Some of the more
claborate  models incorporate the
“Vodas” circutt, which puts the car-
riecr on the air when speaking into
the microphone.

With the milliammeter plugged in,
antenna removed, and amplifier tank
condenser set at half capacity, the
tap on the amplifier tank coil is
varied until minimum plate current
is secured. With an r-f ammeter in
series with the antenna, the tap on
the antenna coil is varied until maxi-
mum current is registered on the
nieter.  Repeat this procedure for
cach band. Under normal tuning
conditions, proper modulation will
be shown by a rise in the r-f antenna
current when  whistling into  the

microphone.

Y Exclusive “Stabilized Eles
ment”’
Bonded to bakelite base
““On-the-button’’ resistance
values
Maximym immunity to hu-
midity, efc.

Y Minimized wear and tedr

Actual tests may now be made on
the air by calling the marine opera-
tor or other boats anc asking for a
sienal strength report. A little lis-
tening on the air will soon acquaint
the technician with the proper call-
ing procedure.

The ringer may be tested by hav-
ing the marine operator dial the
boat's code number.

Service Hints

The serviceman will frequently be
called upon to make radiotelephone
repairs once he has gained a toehold
in the marine ficld.  This section has
been included for his guidance.

1. Recciver completely dead. Check
fuses, vibrator, loose terminal posts,
low battery  voltage.  “On-oft”
switches which are part of the vol-
ume control have a bad habit of
opening up.  Make sure antenna lead
is not broken or grounded. \lso,
don’t overlook the possibility  that
someone may  have tampered  with
the v-f or i-f adjustments.

2. Weak reception and no irans-
mission.  These two usually go hand
in hand and will invariably be caused
by low battery voltage. \With the
set turned on, cheek the voltage right

— to page 47

CLAROSTAT SERIES 'M** CONTROLS '

Try today’s Clarostat com- Only Clarostat
exclusive

Element which, combined
with the alloy contact arm
special
means a QUIET control.
Yes, try a Clarostat! You'll
be pleasantly surprised.

position-element controls! the
You'll find the resistance
values, tapers, taps, “right
on the button.” And they ond
stay that way despite hu-
midity, heat, cold, longest
wear.

features
Stabilized

lubricant,

Ask your Clarostat jobber for

b
CLAROSTAT

latest catalog. Or write us.

CLAROSTAT MFG. CO., INC. ® DOVER, NEW HAMPSHIRE ® In Canada: CANADIAN MARCONI CO., LTD.
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Montreal, P.Q., ond bronches

Eliminate the Variables

mn

Television Installation

with the

FIELD STRENGTH METER

Do not depend on pictures—

Use absolute measurements—
Direct Meter Readings

Improves Installations ! !
Saves 14 the Work ! !

Has numerous features and advantages,
inctuding—(1) Measures actual piclure
signal strength . . | (2) Permits actual
pizture signal measurements without
the use of a complete television set ...
(3) Antenna orientation can be done
exactly . .. (4) Measures lossex or gain
of various antenna and lead-in combi-
hations . (5) Useful for checking re-
ceiver re-radiation (local oscillator) ...
() 12 CHANNEL SELECTOR . . . (7)
Amplitudes of interfering sighals can
be checked . . . (8) Weighs only 5 lbs.
. .. {9) Individualty calibrated ., . . (10)
Housed in  attractive metal carrying
cose , ., (11) Initial cost of this unit
is covered arter only 3 or t installations
. ... (12) Operates on 110V, 60 Cycles,
AC,
Model FSM-1, complete with tubes $99.50
Transvision offers a complete line of

Telervision Equipment. ineluding:

® Television Kits and Cabinets
® Field Strength Meter

® Sweep Signal Generator

o All-Channel TV Booster

o Remote Control Units

® Tuners ® Lenses ® Antennas
® Accessories and Parts

RADIOMEN . . . You Can GET INTO The

TELEVISION BUSINESS

In a BIG WAY with the

TRANSVISION DEALER PLAN

WRITE FOR FOLDER D-1

TRANSVISION, INC.
Dept, RM New Rochelle, N. Y,

In Calif.: Transvision of California
8572 Santa Monica Blvd., Hollywood 446

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

All Prices Subject to Change Without Notice
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RUGGED! DURABLE!

A POWER SUPPLY

THAT CAN REALLY “TAKE /7"

ZFIeciro.

FLICTRICAL AND RADIO SQUIPMENT

MODEL "A"

&Y or 12V DC filtered from
110/115 V 60 cycle power line

This model has proper rectifiers, choke coils, condensers and
transformer to provide heavy instantaneous output and still

maintain rated output under unusual load and heat conditions.

Ideal long life power supply for testing auto radios with sole-
noid tuning and tone controls; 12 volt marine and aircraft

radios; telephone circuits, laboratory apparatus, etc.

Write for complete information

ELECTRO PRODUCTS LABORATORIES

Pioneer Manufacturers of Battery Eliminators

549 W. Randolph St. Chicago 6, lll.

e static

LONG-PLAYING
PICKUPS
are your

NEATEST ANSwER
TO A

THE FUTURE of long-playing records and equipment
depends upon public satisfaction and convenience. For
the present, to give both to the public requires a means
of playing any type of record on one;phonograph. That

single unit must have an absolute minimum of extra
trappings, and must operate with complete ease and
simplicity. Here is how new Astatic FL-Pickups help
provide this answer. One FL-Pickup plays all three
types of records—-33!3, 45 and 78 RPM. The switch from
one record to another is made WITHOUT CHANGING
NEEDLE PRESSURE or similar adjustments. All that
need be done is to insert one tiny slip-in cartridge for
any long-playing records, slip it out and insert another
for 78 RPM recordings. It's so easy a child can make the
change in seconds.

Entirely new pickup engineering & 'A\
provides the ultimate in clarity and

depth of tone, at only five grams
needle pressure. Write for illustrated
literature, complete details.

FL-33 Crystal
Pickup

FLC-33 Crystal
Pickup

FLT-33 Crystal

Transcription

Astatic Crystal Devices manufactured
under Brush Development Co. patents

CORPORATION
CONNEAUT. ONIO
o A ool A R 5L
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Probe Units

- from page 24

that filament voltage must be sup-
plied, circuit loading takes place, and,
unless properly designed, |is not ver¥
useful at high frequencies.

A variation of the triofle probe is
the infinite impedance detéctor probe
Such a detector will not load the
circuit being measured, But-it does
have the disadvantage of introducing
distortion.

Each particular probe, whether
crystal, diode, or triode, has its own
particular limitations or |uses. If
these characteristics are kept in mind,
then the fullest advantage can be
taken of vour particular probe unit.
The germanium crystal works well
at all the frequencies encopintered in
the servicing of f-m and| television
receivers. Manufacturers of vacuum
tube probes invariably specify the
upper frequency limit of {isefulness
of their probes. A top figurg of about
10 Mec. may be assumed, finless the
probe uses a tube which works satis-
factorily at high frequencits. Tubes
that are designed for low frequency
work provide excessive laading on
f-m and television circuits and, as a
result, the rectified output from such
a probe may become exceedingly
small; so small indeed that circuits
which are working well may appear
to be defective.

Variety of Uses

We have said that a signal tracer
is basically an audio amplifi¢r with a
separate detector unit called the
probe. If you have an audio amplifier
available, then vou have § signal
tracer—provided you get ydurself a
probe. Any receiver, in ah emer-
gency. can be used as a signpl tracer
by simply taking the output from
the probe and feeding it into the
phone jack of the receiver.|This is
most casily done with the crystal type
probe.

The audio amplifier porfion of
the signal tracer can have its| useful-
ness increased through some minor
changes. The signal tracer |can be
used as a v.t.v.m. through it§ incor-
poration of a Magic Eye tulle, such
as the 6ES5, or through the uge of a
meter.

Tig. 8 shows how a sensitive 0
200 microampere meter is used. The
probe unit itself is a variabld sensi-
tivity infinite impedance détector.

APRIL 1949 e RADIO MAINTENANCE



The signal tracer may be used as a
variable sensitivity v.t.v.m., as a sig-
nal tracer, or as a straight audio am-
plifier. The various functions are
controlled by the ganged wafer
switch, S2, S3, S4. When the switch
is in position 1, as shown on the cir-
cuit diagram, the audio amplifier in-
put is grounded, and the instrument
is used as a v.t.v.m. for large signal
input. When the switch is advanced
to the second position, it is still used
as a v.t.v.m., but with considerable
increase in sensitivity to small sig-
nals. The variable sensitivity feature
is controlled through variation of bias
in the grid-cathode circuit of the 9002
(C5—R3 and C6—R4). When the
wafer switch is in position 3, we
have the infinite impedance detector
probe feeding its rectified signal into
the audio amplifier. Tn this position,
RS and C2 form the bias system for
the detector. Tn the fourth position,
the meter and probe are disconnected
from the circuit, the audio signal is
fed directly into J1, and the tracer
acts as an ordinary audio amplifier.
Just a word of caution on the
audio amplifier itself. The audio am-
plifier should be as free of hum, dis-
tortion, and microphonics as possible.
Taping up miniature tubes with ad-
hesive tape, or cushioning them in
sponge rubber helps minimize micro
phonics. Degenerative feedback will
help flatten the frequency response

and lower the hum level. Keep the |

amount of degenerative feedback
within small limits, since the signal
output level in the speaker is de-
creased when this type of feedback
is used.

Decoupling filters in the plate leads
will decrease hum and reduce the
possibility of “motorboating.” Some
service technicians prefer using both
the meter or magic eve tube, and
listening to the output on the speaker
at the same time. This is an advan-
tage since a constant check is thus
maintained both on the signal level
and its quality. Tf the meter only is
desired, the speaker in the signal
tracer may be switched out of the
circuit; but when doing so. a load.
representing the impedance of the
voice conil must then be switched in
across the secondary of the output
transformer feeding the speaker.

A grid leak probe using a 6T5 as
the probe tube, followed by a two
stage audio amplifier, and using a
OFS as a magic eve v.t.v.m. is shown
in Iig. 9. v v v~

RADIO MAINTENANCE o APRIL (949
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hat's a homerun in any ball game but of

course you can’t put a loudspeaker in as a pinch-
hitter. However, it is true that the amount

of energy exerted by an average radio speaker in
just 2 minutes could hit a baseball 850 feet! This
means that although OPERADIO builds speakers
with the skill and care of a watchmaker. .. these
speakers are sturdily constructed to stand up

under heavy, continuous use. OPERADIO speakers
are delicately balanced to authentically repro-
duce the sweetest high notes of a piccolo,

yet, carry the tremendous power of a full
orchestra crescendo.

ASK FOR OPERADIO SPEAKERS ~
A FULL LINE OF OUTSTANDING
SPEAKERS FOR EVERY PURPOSE!

oPERADIo
RADIO REPLACEMENT and

PUBLIC ADDRESS SPEAKERS

OPERADIO MFG. COMPANY ¢ St. Charles, Illinois
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BINDERS !

PRESERVE YOUR RADIO
MAINTENANCE MAGAZINES
IN THEM

RADIO MAINTENANCE
160 Bloomtield Avenue
Montclair. N, J.

Please send me
22,00 each.

hinders at

Fotal amount encloaed

Name

Addreas

Civy

Zone

State

SECLEL L L L L L P P e L L e T
[ L L L L L L L L L R ey ——

How to repair
RADIOS

This manual shows you
how to handle 95%
of all service problems

\

P

411282278

Here’s a highly practical radio J
repair manual which leads vou f_° ‘
in easy steps 10 a complete un- ‘O
derstanding of 957 of all radio servicing
jobs. It covers the modern superheterodyvne
AN receiver, ax well as phonograph-com-
bination service problems and auto radie
problems. Detailed  “how-to-do-it"  ex-
planations enable vou 1o put your finger
on exactly what needs 10 be done.

ELEMENTS OF
RADIO SERVICING

By IWiliam Marcus, co-anthor of “Elements of
Radio” and Alex Levy, Instructoy f Radio Me-
chanics, \lanhattan Trade Center fer [eterans
and Chelsea 1ocational [ligh School

171 pazes. 6 x 9, iluatrated, §1.50.

his radio ~ervicing handbook is easy-to-read and
easy-to-understand, It hreaks the superheterodyne
into natural stages, and analyzes it thorcughly
from a servive standnoing, overimg  evervibn
from sctting up the signal generutor to the push
pull output stage. Attention is given to the most
commonly used testing equipment the mult;
ineter and signal generator. Schematic c¢igrams
help make this book a practical on-the-job manual.

SEE IT 10 DAYS' FREE

' []
B McGraw-Hill Book Co., loc., 1
B 330 W. 42 St., NY.C. I8 1
B Send me Marcus and Lany's Elements of  Rudio g
B Senvicing to ays' examination on approwal. In 1
£ 10 davs ©owill send $4.30, plus o few cents post
g &xe, or retur Wk postpaid.  (P'ostage pald on 1
¥ cash orders ]
]
: Name ]
2 Addres :
:Clu and State 1
§ Company . . :
} Position . o CRMN-1-49 3
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FM-AM SIGNAL GENERATOR

/ -
High FM output. *
FM frequencies to 160 MC.

* Two sweep frequencies—30KC

and 50MC. ¢ Self-contained deci-

bel meter. * Audio frequencies 0 to
15,000 cycles. Plus many other features.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10634 Dupont Avenue J Cleveland 8, Ohio

TWO GREAT BOOKS...
COVERING EVERYTHING IN |
RADIO & TELEVISION

EVERYTHING IN RADIO
AND ELECTRONICS
IN ONE BOOK!
THE MOST COMPLETE
TELEVISION MANUAL

1 U

souAND B 1OV

THE VIDEO HANDBOOK

THE RADIO DATA BOOK

the only radio handbook of
its kind . . . 1148 pages . ..
I2 sections, each covering a
radio subject more com-

768 pages 4 sections,
covering every phase in tele-
vision . over 800 illustra-
tions . . . handsomely bound
pletely than any other book! in Du Pont Fabrikoid with red

12 complete books inone  and silver letters.

ORDER NOW!
9.00
Less +hc§ 42c per book! 35.00

IIII"IIll.‘lllll.l-lllll.-lllll-lll'-l..lllll'.llllllll--.llllll......ll.l.l.l
RM-2
Mail This Coupon to Your Jobber Today—or direct to:

BOLAND & BOYCE, 460 Bloomfield Ave., Montclair, N, J,

Send me 1 RADIO DATA BOOK Send me 1 VIDEO HANDBOOK
I enclose $5.00 ($5.50 For- [T 1 enclosed $5.00 (8$5.30

eign) Foreign)

1

1 enclosed $1.00 and will pay
postman $1.00 on delivery (in
L. S only)

I enclosed $1.00 and will pay
postman $100 on delivery | (in
U. S, only)

NAME Lo a000pa0aaa .
ADDRESS .. . . e P
CITY . . e 85 . ... LONE
STATE
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Marine Radio

—~ from page 43

at the input terminals to determine
if any drop is taking place in the
line. Check the storage battery with
a hydrometer to see that it is prop-
erlv charged. 1f vou arc working
on a sct that has been installed by
someone clse, see that the battery
cables are of sufficient size to carry
the load. And abave all, if a ground
plate 1s used, make sure that it 1s con-
nected to the proper side of the line.

3. Recciver OK but transmitter
dead. Tf the transmitter is operated
from a scparate power supply such
as a dynamotor, see that the brushes
are fitted properly. Here again, low
battery voltage may be responsible.
In many cases, the voltage is high
enough to operate the receiver but
will be inadequate when subjected to
the heavicer load of a dyvnamotor. In-
spect the relays to see that the con-
tacts are clean and straight. Of all
the tubes in the transmitter, the final
amplifier will need to be replaced
most often.

4. Ignition noise. This is the buga-
hoo of marine servicing and is the
most difficult to cure.  Suppressor
condensers are worse than uscless
when used on the ignition system of
gasoline driven engines as they inter-
fere with its operatton. The only
sure method of eliminating ignition
noise is by using a commercial 1gni-
tion shiclding package. This pack
age consists of metal shields for all
parts of the ignition system. The
rcason this system has not met with
more popularity is its high initial
cost.  Because of this, most boat
owners prefer to use the radio when
the engine is not running.

On noise coming from electric
fans, electric refrigerators, and so
on, suppressor condensers may be
used to good advantage.

In conclusion, it may be pointed
out that a radiotelephone 1s subject
to all the ills of more conventional
radio equipment.  Tubes, condensers
and resistors will need to be replaced
occasionally, and a goodly assort-
ment of these, together with some
spare fuses and vibrators should al-

ways be carried in the serviceman’s
tool bag.
Experience is the best teacher.

Auny serviceman with a good techni-
cal background will take to marine
radio ltke a duck to water, once he
has mastered its fundamentals, ¥ ¥ ¥
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Get Your FCC Ticket |

5 Jobs worth

/+J $3,000 to $7,500

Greater Security  grg gpening up

right now for

FCC Licensed
Radiomen.

Happy Vacations
and Travel

BE AN FCC LICENSED TECHNICIAN—DOUBLE YOUR PAY

'3.",;

“How to Pass

COMMERCIAL

A\‘f C

| can train you to pass your FCC Com-
mercial License Exams in a few short
weeks if you've hag any practical radio
experience—amatew. Army, Navy, radio

T

servicing. or other My time-proven
plan can help put you, teo, on the
road to success. Edw. H. Guliford,

Vice President.

COMMERCIAL
RADIO OPERATOR

FCC &niv orevaron

It's EASY if you use CIRE
Simplified Trairing & Coaching
Ag HOME in SPARE TIME

Get your license easily and quickly
and Le ready for the $3000 to
$7500 jobs that are now open to
commercial ticket holders. CIRE train-
ing is the only planned course of
coaching and training that leads di-
rectly to an FCC Commerc.al License.

Finds FCC License Pay: Off

>t now hold ticket Number P-10.3787,
and holding the license has helped me
to obtain the type of job |'ve always
dreamed of having. Yes, thanks to CIRE. | am now
working for CAA as Radio Maintenance Technician, at
a far better sulary than |'ve ever had before. | am
deeply grateful.’’ Student No. 3319NI12

‘| was issued License P.2-11183 on November 4.
next day was signed on board a tanker as Radio
Operator-Purser. Besides radio operating, | handle the
payrolls, ete., which is all over-time and brings my
monthly pay up to between $400 and $650."’

RADIO OPERATOR

ICense
Xams

Add Technical Training to Your
Practical Experience and Get Your

LICENSE

in a Few Shorf Weeks

,%z/ﬁ
Fce

License

EXaMinaTIpps

bors nor
cover

AMAuun ucmsg
M3

."lﬁan-q"w
v L
Gty o

FREE

Tells where to apply for and take FCC
examinations, location of examlining
offices, scope of knowledge required,
approved way to prepare for FCC ex-
aminations, positive method of check-
ing your knowledge before taking the
examinations.

YOUR FCC TICKET IS ALWAYS
RECOGNIZED IN ALL RADIO
FIELDS AS PROOF OF YOUR

TECHNICAL ABILITY

TELLS OF THOUSANDS OF BRAND -NEW,
BETTER-PAYING RADIO JOBS NOW OPEN TO
FCC LICENSE HOLDERS.

TELLS HOW YOU WILL BENEFIT BY HOLDING
AN FCC COMMERCIAL LICENSE.

TELLS HOW YOU CANGET YOUR FCC COMMER .-
CIAL RADIO OPERATOR LICENSE IN A FEW
SHORYT WEEKS —EASILY AND QUICKLY, BY

USING CIRE SIMPLIFIED TRAINING AND
COACHING AT HOME IN YOUR SPARE TIME.

4., TELLS OF HUNDREDS OF OUR SUCCESSFUL
STUDENTS WHO NOW HAVE LICENSES AND
NEW, BETTER -PAYING JOBS.

5. TELLS HOW WE PREPARE YOU TO PASS THENEW
FCC COMMERCIAL LICENSE EXAMINATIONS,
WHICH NOW INCLUDE FM AND TELEVISION.

TELLS HOW WE GUARANTEE TO TRAIN AND
COACH YOU UNTIL YOU GET YOUR LICENSE.

TELLS HOW WE HELP YOU TO GET A BETTER-
PAYING, LICENSED JOB, WITH OUR FREE AND
EXCLUSIVE SERVICE, WHICH PREPARES YOUR
EMPLOYMENT APPLICATION FOR MAILING TO
HUNDREDS OF EMPLOYERS, INCLUDING FM,
AM AND TELEVISION BROADCAST STATIONS,
RADIO MANUFACTURERS, POLICE RADIO
STATIONS, AND RADIO-EQUIPPED TAXI, BUS
AND PUBLIC UTILITY COMPANIES.

E Send Coupon Now!

1
® CLEVELAND INSTITUTE OF RADID ELECTRONICS ]
¥ Desk RM.4, 1900 Euclid Bldg., Cleveland 3, Ohio M
I (Address to Desk No. te avoid delay) %
'l want to knew how I ean get my FOC commercml ticket o 8
8 a4 few short weeks by rraining at hnmn in spare time. Send me )
B your amazing new FREE booklet, **Money Making FCC License 1
(] as well as a FREE ]wmplr FCC-tape exam  and H
. ““How tn [rfasg FCC License Examinations™ (does
CLEVELAND INSTITUTE OF : ot cover exals tor amateur Neense.) ’ 1
RADIO ELECTRONICS ]
q . ¥ Name A |
Desk RM-4., 4900 Euclid Building, ] 1
Cileveland 3. Ohio :Addrcss ,,,,,,,,,,,, 1
8 City . . .Zone .State . :
APPROVED FOR VETERAN : Vetcrans thcck lor cnrollment mlormahon under G. I, Bill. g
TRAINING UNDER THE 1 NO OBUGATION — NO SALESMEN .
T o e aren Syt Y |
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MPORTY

* Extended Range Vertical Amplifier
Response to 1 Meagacycle. 2 Megohm in-
put resistance. Approx. 20 mmid. input
capacity.

% 20 Millivolt Vertical Sensitivity. Such
high :ensiivity required for diversified
TV. FM and AM circuit analyses.

% Vertical Input Step Attenuator.
x1, =10, x100. Plus continuous vernier
coatio.. Cathode follower input cireuit

% Extended Range Horizontal Amplifier.
Response ta .5MC. 1, megohm input re-
sistance. Approx. 25 mmid. input ca-
pacity

% Linear Multi-Vibrator Sweep Circuit.
10 cycies to 30 KC. Improved drcuits
assute unusual lineanty thruout range

% Amplitude Contrclled Synch Selection.

gge YOUR

WITH THE NEW

PRECISION scx:esES-500

WIDE RANGE 5" OSCILLOSCOPE

20 Mnvours (.02V.)
VErTiCAL  SENSITIVITY

Complete with light shield,

calibrating screen and operating manval,

Size 81/, x 14%2 x 18,

Convenient Terms Avaifable

Net ' i i
Price $l495° Sce your PRECISION Distributor

T FEATURES

Z Axis Modulation termi for
bldnkmg timing, etc.
% Phasing Control for line sweep opera-
tions
% Audio Monitoring phone racks pro-
vided at rear of cabinet plus direct
access to H and V deflection plates.
% Light Shield and Calibrating Screen
removable and rotatable for varied ap-
plications and light conditions.
% Tube Complement: 1 each type 6]5,
6AKS, 7N7, 6X5, 2X2. 2 each type 7W7.
SCPI/A CR tube
% Fully Licensed under patents of West-
ern Electric and A.T.&T. companies.
* PLUS a leng:hy list of '“Precision’
rehinements and facilities that must be
seen to be appreciated.

AL&O The New SERIES E-400 Wide Range Sweep Signal Generator

High voltage oulput * Terminated coaxial output cable * Multiple crystal
markers! The ideal companion unit to Series ES-500 to complete your
TV-FM service lab.

Net Price $124.70. Complete with test cables, quartz marker crystals
and Technical Manvol. Size 10, x 12 x 6.

the new Series E-400, ES.500 and the
complete '‘Precision’” line of A.M.,
FM. and Television instruments.

frora your nearest authorized g
“Precision’’ distributor to as-
sure eariiest possible delivery.

PRECISION APPARATUS CO., INC.

Onrder Now

92-27 Horace Harding Boulevard, Elmhurst 5, New York
Export Division: 458 Broadway, New York, US.A, ¢ Cables—Morhanex

3515 N. 17th St.

SELL SPEAKER SERVICE

Build yourself a reputation for improved tone of every speaker
job you handle. A.G. will back you with the finest reconing service.

® Cones and fields in stock for any speaker
® Full range frequency test

e Audio test at full power rating

® Professional workmanship

Send all of your defective speakers, parcel post, for quick
reconing . . . 3"—$1.40, 5”"—$1.50, 7" —$1.95, 10"—82.70, 4x6—
31.90 . . . others low too!

A. G. RADIO PARTS CO.

Philadelphia 40, Pa.
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All-Channel TV Antenna
Eliminates Interference

Horizontal
Directivity §90 mc.

Horizontal
Directivity 60 me

What every Service Man has been hoping
for—an all-channel TV Antenna with a high
DB response on all channels that will elim-
inate interference from FM or |other TV
channels.

Premax T-448 provides all this and more!
Simple in construction, easy to erect, low in
cost, and more nearly trouble-free than any
other type.

Send for special bulletin |giving
complete details on fhis new
answer fo every service man's dream.

PREMAX PRODUCTS

DIVISION CHISHOLM-RYDER €O., INC.

4907 HIGHLAND AVE., NIAGARA FALLS, N. Y.
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Shielded Balanced
300-Ohm Lead-in Cable

' -
k IN'I.'ELIN Knr J

Minimizes Noise, “Snow” and “Ghosts”
Due to Transmission Line Pick-Up!

Here is the development for which the industry has been waiting,.
A MAJOR ADVANCE IN | g s based sogclming Incin 11 deveiopes nd

T E I_ E v I S I 0 N T E c H N IQ U E Tests have given positive proof that Intelin K-111 goes far toward

solving the lead-in problem that has been a major obstacle to television
progress. K-111 protects against transmission line pick-up of ignition,

streetcars, fluorescent lights, diathermy and practically every other type
Developed by FEDER Al of noise, “snow” and “ghosts” which interfere with picture clarity. This new

lead-in won't pick up re-radiation from nearby lead-ins in urban areas. In

Offe red 0"'Y bY FEDERAL rural areas, where signal strength is weak, Intelin K-111 provides greatly
. improved reception by reducing the noise level.
Patent Pending . . ,
Now manufacturers can obtain a lead-in that protects the quality per-
formance they build into receivers of 300-ohm input impedance. Antenna
AVAILABLE IMMEDIATELY kit makers can greatly improve their products. And, by changing to Intelin

K-111, servicemen can call a halt to many of the customer complaints that
take the profit out of service policies.

Intelin K-111 is also recommended for a pick-up-free connection be-

‘; tween antenna post and input stage of FM and TV receivers—and for test
H equipment and other HF applications. For information, write to Depart-
} ment D-166.
L] .
“ Federal 1élephone and Radio Corporation
L

SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey

XEEPING FEDERAL YEARS AWEAD...is IT&T's world wide
reseorch and engineering organizotion, of which the Federol In Canoda: Federal Electric Manufacturing Campany, Ltd., Mantreal, P Q.

icati ies, tley. N.J., is a unit n .
JelecgmmunicationitobarofouiesJivtley 2z LiaLuni Export Distributors:  Internationol Standard Etectric Corp. 67 Brood St., N. Y




THAT'S THE NEW RAYTHEON BANTAL TUBE FOR YOU!

MORE RUGGED NO BASE SHORTS

Eight-pillar construction Direct, non-flexible connections
LOWER LOSS GREATER STABILITY

Glass button stem Low grid-plate capacitance

LESS INTERNAL LEAKAGE o SUPERIOR HIGH FREQUENCY
Wider lead spacing PERFORMANCE —short base leads

OEASIER TO STOCK AND SELL

One Raytheon Bonfo! takes the place, without shielding, of either
the ordinory GT or metol equivalent. Made in eight popular types
— 6SA7GT — 65J7GT— 6SK7GT — 6SQ7GT — 12SA7GT — 125J7GT
— 12SK7GT — 12SQ7GT. ldeal for replacement in sets cr equip-
ment requiring tubes of great mechanical strength and dependa-
bility for long trouble-free service.
“These are not the only udvantages of the Bantal Tube.
Space does ot permit enumerating thens ull.
QU CTAN JIO NORE BUMNMELE AND MAKE MORE
® MONEY SELLING SATTHEON SAMTAL TUBL)

RAYTHEON MANUFACTURING COMPANY
RADIO RECEIVING TUBE DIVISION
NEWTON, MASSACHUSETTS: CHICAGO, ILLINOIS-LOS ANGELES, CALIFORNIA

RADIO RECEIVII;IG TUBES"* SUBMINIATURE TUBES * SPECIAL PURPOSE TUBES * MICROWAVE TUBES

'World Radio Histo





