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HaveYou Met the Little Fellow

with the

BIG

Offers These BIG Advantages . ..

The small size of the Mallory Midgetrol tets you serviee portables. .%ml()

radios and small AC-DC receivers whieh require 1396”7 controls,

The unique shalt design of the Malory Mideetrol <ayes installation time

with all tyvpes of knob-.

Electrical characteristics let vou use the Mallor Mideerrol to replace
" ax well as 346" controls. Stocks are (urther reduced  becduse

no special shafts are needed.

The Mallors Midgetrol s

unusnally quier. hoth me- * NEW SIZE © NEW ELEMENT
chamically and electrically * NEW DESIGN ® NEW CONTACT
—and tests prove it stavs ® NEW SHAFT ® NEW TERMINAL
quict. In addition. the Mal- “ NEW EXTENSION « NEW TWO-POINT

I(Dl‘} \Iill,‘_’(‘ll'()' ha~ nine all * NEW SWITCH SUSPENSION

new leatures,

ICs the NEW Standard in Carbon Controls. See vour Mallory distributor.

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

'World Radio Histo



The NEW General Electric
Variable Reluctance Cartridge
for Long Playing Records

@ Specifically designed for the new long playing
records... high compliance...low mass stylus
assembly

@ Equipped with 1 mil tip radius sapphire stylus
@ Can be used with standard G-E preamplifiers

Place your order today!

General Electric Company, Electronics Park,
Syracuse, New York

yd
/
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GENERAL ELECTRIC
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RADIO MAINTENANCE e NOVEMBER 1948 1



Wand HYTRON go together!

)

7

Last prizes in your
Hytron service-
4 - man’s contest going-
i\ 'y @ going-gone. Grand
f\'--._' ; prize winner soon to
be announced. Con-
test over. BUT the
results are just beginning. We are now up
to our necks in “hot” ideas. Two swell
new shop tools are already scheduled for
production. Many more coming. Don’t
miss a single one. And thanks a million
for your cooperation in the contest. We
are doing our darndest to make your
efforts pay off for you.

TV and tubes go together. A heck of a lot of tubes. Lots of
kinds of tubes. Miniature, GT., G. metal, and lock-in. In TV
you find all varieties of receiving tubes.

To replace them, you need dependable tubas and a wide
range of types. Dependable —because the complex TV tube
chain is no stronger than its weakest link. A wide choice of
types —to match the ingenuity of TV set designers.

Hytron gives you both. All kinds of tubes—and the same
dependabie Hytron tubes which keep company with the best
of TV set makers. Service your TV sets with Hytron tubes;
you'il find that TV and Hytron go well together.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

.
YIR

AADIO TUBES

MAIN OFFICE: SALEM, MASSACHUSETTS
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This year again more radio men will
buy more Sealdtite* Capacitors than
any other molded paper tubulars.

This year-after-year preference for
Sealdtite Capacitors over all cther
molded paper tubulars is positive
proof of Sealdtite superiority. And
there are reasons! Solar’s exclusive all-
purpose molded Hi-Temp construction
resists azmospheric moisture, and heat
up to 100°C—no cardboard tubes to
grow soggy—no dripping wax. These
all add up to definite assurance of long
trouble-free life. Write right now for
catalog.

SOLAR CAPACITOR SALES CORP.

NORTH BERGEN. NEW JERSEY

SEALDTITE MEANS LONGER LIFE

% Trade Mark

/' SOLAR CAPACITORS

“Quality Above All”




'gm'éd YOUR OWN TEST
?‘mtééc’ruecmomc SWITCH KIT

THE UTILITY OF AN

QUIPMENT

HEATHKIT
CONDENSER CHECKER KIT

Y SCOPE

pousBlL

con?

trols.

gnd cudmi

ii parts,

"HEATHKIT
SIGNAL GENERATOR KIT

Every shop needs a gaod signal gener-
hd
. 3

ator. The Heathkit fulfills every servic-
ing need, fundamental; from 150 Kc. to
| 30 megacycles with strong harmanics
over 100 megacycles covering the new
television ond FM bands. 110V 60 cycle
transformer aperated power supply.
400 cycle auvdio available for 30%
modulation or audio testing. Uses 65N7
as RF oscillator and audio amplifier. Com-
plete kit has every part necessary and de-
tailed blueprints and instructians enable
the builder to assemble it in a few hours.
Large easy ta read calibration. Con-
venient size 9" x 6’ x 4%". Wt 42 Ibs.

@
l,_a--_-_—_;—‘"

57950

WNOTHING ELSE
TO BUY

HEATHKIT 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 aver same ronge. Extremely
low distortion, less than 1%, large <ali-
broted dial, beautiful 2 color ponel, 1%

precision calibrating resistors, 110 V 60

cycle power transformer, 5 tubes, detailed
blueprints and instructions. R.C. type cire

cuit with excellent stability. Shipping

ELSE TO BUY

weight 15 pounds.

HEATHKIT FM AND TELEVISION
SWEEP GENERATOR KIT

THE BASIC FM AND TELEVISION
SERVICE INSTRUMENT '

At the lowest cost possible, anyone <an now
service FM and television receivers. The
Heathkit sweep generotor kit operates with
oscilloscope ond covers all necessary fre.
quencies. A few pleasont hours o:sembling
this kit puts any orgonizatinn in position to
shore the profits of the FM ond TV boom.

Every port supplied — grey ¢rockle cabinet,
two color calibrated ponel, all metal parts
punched, formed and plated. 5 tubes, com-
plete detailed instructions for assembly ond
use. Shipping weight 6 Ibs.

S

$24.50

NOTHING ELSE
TO BUY

parately cantrallable
Hividual inputs an any scope.
See bath the input and
distortion, phase shift, etc.,

\ndividval gain contro '
ro). Coarse and fine sweepin

Complete Heathki

<!
bes, All metal parts are pun '
o um plated. Camplete with mbet,

detailed blueprints and
as. Shipping Wt 13 Ibs.

... BENTON HARBOR 10,

autput traces, {ocate
immediately.
ls and positianing

BUY

g rate con-

t matches others, with

hed, farmed

A condenser checker cnyonr can aofford
to own. Measures capacity 'and leakage
from .00001 to 1000 MFD ¢n colibrated
scales with test voltage up to 500 valts.
No need for tables or multipliers. Reads
resistance 500 ohms to 2 megohms. 110V
60 cycle transformer operated complete
with rectifier ond magiceyeindicatortubes,

Easy quick assembly with clear de-
tailed blueprints and instructions. Small
canvenient size 9’ x 6 x 4% Wt 4 lbs.

HEATHKIT
SIGNAL TRACER KIT

Reduces service time and greatly in-
creases profits of any servite shop. Uses
crystal diode to follow ‘signur from
antenna to specker. Locafes foults im.
mediately. Internal umpli:er available
for speoker testing ond internol speaker
available for omplifier 'u{ng. Connec-

instry

tion for VIVM on pone! gllows visual
tracing ond goin measurements. Also
tests phonogroph pickups, microphones,
PA systems, etc. Frequency range to 200
Mc¢. Complete ready to assemble. 110V
60 ¢ycle transformer aperofed. Supplied
with 3 tubes, diode probe, 2 <olor
panel, olf other parts. Easy to assemble,
detoiled biueprints and ingtructions

Smoll portable 9" x 6" ix 4%4"". Wt.
6 pounds. I|deal for taking on service
calls. Complete your servidge shop with
this instrument.

s19%°
7lothing ELSE TO BUY

THE NEW HEATHKIT VACUUM TUBE
VOLTMETER KIT

The most essential toel o radio mon con hovo,
now within the reach of his pocketbook. The Heath.
kit VIVM is equal in quality to instruments selling
for $75.00 or more. Features 500 microamp meter,
tronsformer power supply, 1% gloss enclosed di-
vider resistors, ceramic selector switches, 11 meg-
ohms input resistonce, linear AC and DC wcale,
electronic AC reading RMS. Circuit uses 6SN7 in
balanced bridge circuit, o 6H6 as AC rectifier and
6 x5 os transformer power supply rectifier. In-
cluded is means of calibroting without standords.
Average ossembly time less thon four pleasont
hours and you have the most useful test instrument
you will ever own. Ranges 0-3, 30, 100, 300, 1000
volts AC and DC. Ohmmeter has ronges of scole
times 1, 100, 1000, 10M and | megohm, givin
range .1 ohm to 1000 megohms. Complete wi'z
doetailed instructions. Add postage for 8 lbs.

ELSE TO BUY

ke NEW 1948 HEATHKIT 5 INCH
OSCILLOSCOPE KIT

New improved madel bf the famous
Heathkit Oscilloscape; Building on

' oscillascope is the finest training for
| $ 9 so television and newer servicing

3 technigue ond you soke two-thirds
! [ J

the cost. All the fratures and
quality of instrumenty selling for
$100.00 or more. Supplied ¢com-
plete with cabinet, twa calor panel,
5BP1 tube, 2 5Y3 tubes, 2 65J7
tubes and 884 sweep generator tube. Powes transformer
supplies 1000V negotive ond 350 volt positive. Sweep
generator 15 cycles to 30 M. cycles. Has pertical ond
horizonto! omplifiers. Qil filled filler condensers for long
ife. Complete blueprints ond instructions indluded.

NOTHING ELSE
TO BUY

MICHIGAN
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In Radio "B’ Batteries...as in Tire Chains...

INTERLOCKED
Means Strength!

STRONG!
The chains with each link
interlocked with its neigh-
bor are strong.

K!
Links which are taped or
tied together are useless as
tire chains.

INTERLOCKED...means strength... That’s why it is impor-
tant to know that only the New OLIN radio “B” batteries
have INTERLOCKED flat cells. Other brands of radio
flat cell “BB” batteries are bound or linked together with
paper tapes or other type wrappings.

7 Y

INTERLOGK

FLAT CELL “B” BATTERIES ... with Activated Chemicals

Exclusive Pat-
ented U. S. Pat,

There’s Nothing Like Them .. .They're the B
OMLY Radio “B” Batteries in Which Each Cell Interlocks with Its Neighbor

THEY ARE BETTER IN 6 DISTINCT WAYS

7 Only OUN INTERLOCKED fiat cells are Triple Sealed under FIXED PRESSURE
...{a) insuring against pawer leakage

...(b) gives each battery dimensional stability not found in other brands— ‘REE! TWO AUTOMATIC SALESMEN

this feature is vital.

. . Use the coupon for yours . .. | to work on your counter, the
Each Cell Holds M. Power-Prod Ch Is.

? Each Ce s More Power-Producing Chemicals & . Brilliont 3 Senloy ou

® No Waste Space. They've sold thousands upan thousaonds of OLIN INTERLOCKED
flot cell “B" batteries.

4 9% Less Soldered Connections ... Really Reduces Battery Failure. ORI e I
Electrical Divisi

5 Result of WAR-TIME Electronic Research. N(f‘;, ']‘ll(alven‘l\il):;g:. :

6 Dept. G-1 |

Tested and Approved by Leading Radio Manufacturers. Mail me at once no charge—Counter Display 1

and Window streamer. O BOND-OLIN or

STLAOCT 2L 0 WINCHESTER-OLIN. (Check brand desired.) |

Name. . ... e e |

MNwtj”R LG Street & Number. . ..., .. .. . .. v :
) = City . ... ... ... ... Zone. .. State....... |

of OLIN INDUSTRIES, INC., Electrical Division, New Haven, Conn. e e e -
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FOR SERVICING
HOME RECEIVERS

Now, A Replacement Line of
Chicago Transformers & Reactors

Now available in principal cities, this new replacement trans-
former line fits a wide range of the service man’s most frequent
power and audio requirements and fills, as well, the needs of
the amateur and experimenter for efficient, standard-type ratings
at low cost.

Here's transformer design and construction you can rely upon
to give accurate, dependable performance. Every unit is backed
by Chicago Transformer’s reputation for quality . . . established
in over 20 years of designing and producing original cquipment
transformers for the nation’s leading set manufacturers.

RMA color-coded leads, tinned lead ends, and compact, stand-
ard-dimension mountings make for easy installation at the
service bench. Included in the line are power transformers and
chokes, filament, driver, speaker matching, interstage, and out-
put transformers in a range of carefully chosen, practical ratings.

Ask for Chicago Replacement T'ransformers the next time
you call or visit our parts jobber. In the meantime . . .

: 2 ﬂ\&\\V//J_--

CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION

3501 ADDISON STREET « CHICAGO 18, ILLINOIS

NOVEMBER 1948 © RADIO MAINTENANCE



Typo MT and MTD electrolyvtic capacitors. ""Chief-
tains” of the Sangamo line. are built to provide longer
lite. greater dependability, and better electrical charac-
teristics. fdeal for replacements. they fit anvwhere!
Their small physical size makes them a “natural™ for
applicatior in tight spots beneath a chassis, and the bare
tinned-copper wire leads make them easy to nount.

Sangamo "Chieftains” are contained in hermetically-
sealed round aluminum cans and are tightly encased in
heavy carcboard sleeves on which polarity is clearly in-
dicated. Ijouble, pure paper spacers assure adequate

and without obligation.

RADIO MAINTENANCE @ NOVEMBER 1948

Your own trial-use will convince you that new standards of dependability and
longevity have been built into Sangamo Electrolytics. Order from the new
Sangamo Electrolytic Capacitor Catalog No. 825B, which is yours for the asking,

dry tubular electrolytic capacitor

breakdown characteristics and all sections are tightly
held in place within the container. Multiple staking con-
nects the terminal tabs 1o the electrodes. providing per-
manent low resistance contact throughout the life of the
capacitor. The low voltage units are supplied with etched
cathodes to maintain uniform capacity when the capaci-
tor 1s subjected 1o heat and high ripple currents.

“Chieftains” are manufactured under controlled con-
ditions of almost surgical cleanliness, utilizing the very
finest materials and production procedures available in
the industry. for vourassurance of qualitv inevery respect.

%@4
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This is today's outstanding tube
tester in simplicity of operation. It
is engineered to test all tubes for
present radio receivers and any that
may come to market within the fore-
seeable future.

Using the basic RMA recommended
circuit, it is possible to test any tube
regardless of its base connections or
the internal connections of its ele-
ments through the use of the new
exclusive Simpson three-position
lever-operated toggle switches. These
new Simpson toggle switches use a
molded rotor carrying silver plated
contacts which are self-cleaning
through their wiping action.

Sockets are provided for all receiv-
ing tubes, including the latest nine
pin miniature tubes, and the sub-
miniatures. Flexible individual ele-
ment switching arrangement takes
care of any future tube develop-
ments. Special Simpson acorn tube
socket with floating contacts as-
sures positive contact with insurance
against damage to the delicate proag
comstruction. Tests can alse be made
on gaseous rectifiers, pilot lamps
and continuity of ballast tubes.

No adapters or special sockets are
required. Model 555 is properly
fused and provides for line adjust-
ment from 100 to 230 volts with
smooth vernier control.

* Heencboene J/{yﬁ'n’(/ /ibz
(/ﬂt’(‘/‘, ceccereele cfecrcelicn

¢ Panel—Beautiful modern styling in the shin.
irg silver and black of highly polished, enduring
anodized aluminum,

e Meter—Large, in modern design, facilitates
quicx observation in tube testing operations. One
ot the special featutes is the jewel-like molded
Lucize block above the dial opening. This block
houses the Neon bulb which glows to |indicate
shorts and inzer-element leakages. Ano&wr fea-
ture is the projeciion of the line adjustment
control shrough the meter cover just bglow the
dial opening for ease in observation and adjust-
ment of the line voltage.

» Case—Sturdy plywood with heavy fibricoid
covering, slip type hinges and compartment for
accommodating line cord and grid cap lgad.

With Simpson ‘gaM Roll Chart
Mo |

Ask your jobber, or write for descriptive literature

SIZE: 16%" WIDE x 122" HIGH x 6" DEEP

Deale-'s Net Price, complete with test leads
p

and Operator’s Manval .. .. .. $6985

8 NOVEMBER 1948 © RADIO MAINTENANCE



Guiding Light..

The beacon light that lends a guiding hand to ships at sea is
the sailors best friend. And so it has been true over the years
of the RADIART VIBRATOR catalog! Carefully edited . . . skillfully
planned . . . this catalog manval has been of infinite help to
servicemen everywhere! For the invaluvable technical data . . .
the carefully cataloged listings . . . these have been the source
of information that radio men depend vpon. We are proud to
help the trade in this manner, and will continve to print a catalog

that will be regarded as “the bible of the industry”.

RADIO MAINTENANCE ® NOVEMBER 1948

paceo 965 )
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THE ONLY VIBRATOR LINE =
LISTED IN SAM’S RED BOOK Wl .—=

The Radiart Corp.

CLEVELAND 2, OHIO

Export—Scheel international 4237 N. Lincoln Ave., Chicago 18, lIl.



OHMITE
Lettl Devil

Ly /
7'7'(5 Ofcf
S

REGULAR

PRICE FOR RESISTORS

RESISTOR ASSORTMENT

IN RUGGED %/(- Plastcc CABINET

Servicemen’s Assortment Contains 125 Selected V2-Watt

Little Devil Composition Resistors in 40 Separate Compartments

Here's a handzome, sturdy, all-plastic
resistor cabinet you'll be proud to have i
vour shop—and one that will save you
hours of valuable time. The new cabinet is
molded of solid plastic and has five drawers
with eight compartments in each drawer.
It is extremely compact—only 9” long,
1-25” high, and 5-14" deep. Factory-packed
in the cabinet is a serviceman’s assortment
of 123 carefully selected Ohmite “Little
Devil,” 22-watt, individually marked, in-
sulated composition resistors, in the 10
values (10 ohms to 10 megohns) most fre-

|ovan.| Javan. Javan. l |avan-

iy | ohws [ty | owws [ary | owws [ty ons
1770 | 3 w000 | 133000 |10 0.47 meg.
1 15 1 1500 5 139000 1 0.68 meg.
1 21 1 2200 | 10 [47000 10 /1.0 meg.
1 4] 3 2700 1168000 115 meg.
1 100 5 4700 1 (62000 1 /2.2 meg.
1 150 1, 6800 {1001 meg| V1 |2.7 meg,
1 270 10 10000 51015 meg.] 1 3.9 meg.
1 330 315000 | 1(0.22meg| 1 4.7 meg.
1 410 5 22000 {10 0.27 meg.|] 1 6.8 meg.
1 680 10 | 27060 11033 meg.{ 1,10 meg.

-
o

quently used by servicemen. The assort-
ment is offered at the price of the resistors
alone—the eabinet is furmished without
eatra cost!

You'll need one or several of these handy
cabinets in your shop to protect your
resistors and to help vou find resistance
values quickly. What's more, they provide
visual stock control so vou ean avoid du-
plicate inventories or unnecessary trips to
vour distributor. Order your uassortmment
and cabinet from your jobher, today!

Stocked by Leading Distributors

NO CHARGE FOR
CABINET

CAN BE
STACKED ON EACHOTHER

A dovetail joint is jjrovided
on top and bottom of each cab-
inet 8o they can be [stacked
one on top of another

OHMITE MANUFACTURING CO., 4912 FLOURNOY ST., CHICAGO 44

Be Right with @HM“TE

RHEOSTATS

RESISTORS

TAP SWITCHES

NOVEMBER 1948 ® RADIO MLINTENANCE



mw/@z%aﬂdm TRIPLETT
1) 2

and Lever Switching Connects Each Tube Pin to Proper Circuit

ALL JOCKETS WIRED ™ SEQUENCE.
D 0 w N AMA %UMBERS Y01, 2 FOZ ETC.
¢
M/ e

1. ALL ELEMENT CHECK — Thor-

Bielrion TUBE TESTER MODEL 3413

Triplett lever switching
circuit arrangement has 7

ough conclusive test of tube elements, agur A distinct advantages con-
shields and taps. The only commer- SgeRE tributing to maximum flex-
cial tester to get at each tube pin and ibility, simplicity of opera-

make an open and short check. tion and anti-obsolesence.

2. NO HUNTING FOR SOCKETS Y e
—No plugging into wrong socket. .¢’?.¢”"t:§;‘. NETpgfgé‘ER 56675
Circuit flexibility requires only one e g .

socket for each type of tube base.
3. CIRCUIT CLARITY — Lever

switch numbering corresponds to
RMA tube pin numbers, connected to
bring out cach active tube ¢lement. A
simple up or down motion of the
lever instantly makes the connection.

4. OPERATION SIMPLICITY —
Minimum of control settings plus
straightforward arrangement of this
outstanding emission circuit. Gener-
ally not more than five of the 10 lever
switches need be set.

5. “PICTURE” YOUR CIRCUIT
—Assures confidence in tests and en-
ables special tube checks for balanced
circuits, special loads, etc. "Trick”
switching circuits make it more dif-
ficult for the serviceman to ""picture”
his test circuit.

6. SET UP YOUR OWN TEST FOR
NEW TUBES — The “pictured”
circuit and straightforward test pro-
cedures enable the user to set up data
for new tubes. A feature rarely found
in commercial type tube testers.

7. INDIVIDUAL CONTROL FOR
EACH TUBE ELEMENT — Takes
careof roamingelements,dual cathode
structures, multi-purpose tubes, etc.,
in addition to standard value tests.

... Combination
Volt-Ohm-Mil-Ammeter Model 3480

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

TECH DATA
C. Volts: 0-3-12-60-300-1200, at 10,000 Ohms/Volt.
C. Volts: 0-3-12-60-300-1200, at 2,000 Ohms /Volt,
D. C. Amps: 0-12, at 250 Millivolts.
D. C. Milliamps: 0-1.2-12-120, at 250 Millivolts.
Ohms: 0-1000-10,000 (10-100 at center scale).
Megohms: 0-1-50 (10,000-500,000 Ohms center scale).
Output Output Jacks, Condenser in series with A. C. Volt ranges.
Scale: 5.6” long on top scale arc. 0-1000 Ohms and 0-50 Megohms on top arc,
0-12-60-300 A. C. and D. C. Volt figures are on four separate arcs. Scale
markings are black on white except A. C. are red on white; O-1K Ohms scale
is green on white.

D.
A.

MODEL 3480 $987° . U.S.A. Dealer Net

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

TRIPLETT ELECTRICAL INSTRUMENT COMPANY « BLUFFTON, OHI0, U.S.A.

In Conodo: Triplett Instruments of Conodo, Georgetown, Ontorio

RADIO MAINTENANCE e NOVEMBER 1948 11
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SPRAGUE ATOMS — Universol Midgel Dry Electrolytics!

SPRAGUE TM TUBULARS —The first truly procticol MOLDED Poper Tubulor Copoacitars!

SPRAGUE LM —Universo! Mounting Replocements! SPRAGUE EL— Self- Mounting Midget Con Typel

40” THESE SPRAGUE PRODUCTS ARE
rd SP,R ,£ UNCONDITIONALLY GUARANTEED!
y@u re R”b(.’ When used at their capacitance and voltage ratings, these

Sprague  Products are unconditionally guaranteed 10
render satisfactory performance.

*KOOLOHM

CAPACITORS s p R n G U E RESISTORS
o|T. M. Reg.
Uis. Pat. Off,

SPRAGUE PRODUCTS COMPANY, North Adams, Mass,
(JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY)

NOVEMBER 1948 e RADIO MAJNTENANCE
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THe NEW

COMBINATION

Ranges to 6000 Voits*, 120 Microamperes,
12 amperes, 60 Megohms, + 70 DB

*(30,000 Volits with Series TV-2 Super
High Voltage Television Test Probe.)

® Tests all modern tube types in-
cluding Noval 9 pin, dual capped
H.F. tubes, and TV amplifiers
via time-proven RMA-recommend-
ed, emission test parameters.

® Filament voltages — 3} to 117 V

® Absolute Free-Point 10 clement
lever selection for both short and
merit tests.

® Dual short-check sensitivity.

® Individual Tests
of Multi-Section Tubes.

® Ballast Unit Tests.

0-12-80-300-1200-8000 volts .

6 D.C. Current Ranges: —

A.C. power required)

also 0-30,000 velis via opnonal "TV-2 Televi

0-120 microamperes
0-!1.2-12-120 MA

3 Wide (ﬁesxstance Ranges: — 0-6000-600,000 ohms. (.80

Series 654 is a rugged, complete, compact, higk sensi-
tivity Service Laboratory designed to meet the specific
needs of the modern electronics service-maintenance
technician, with utmost practical economy — conform-
ing fully to the “Precision” high standards of quality, ‘
workmanship and performance! !

TUBE AND BATTERY TESTING FEATURES

® Micro-Line adjusiment.

® Pilot and signal light tests.

® Noise and Condenser :est jacks.
® Dynamic "'under-load’”’ test for
all porpular radio A, B, and C
dry battenes.

Built-in, brass geared roll chart.
® Anodized, etched, easv reading,
heavy gauge aluminum panel.

® Fuse Extractor Post

® Telephone type cabled wiring
using plastic-insulated, moisture
resistant hook-up wire.

CIRCUIT TESTING FEATURES

5 D.C. Voltage Ranges: — 20,000 ohms per volt.
5 A.C. and Output Voltage Ranges: — 1000 ohms per volt

on Test Frobe.

0-1.2-12 Ampere:
megonT

5 Decibel Ranges from —I2 to 470 DB.

PRECISION SERIES 654

Cathode Conductance Tube Tester
Dypamic (Under-Load) Battery Tester
High Sensitivity A.C. and D.C. Circuit Tester

’r

(20,000 ohms per voit D.C.)

% Fully Rotary Selective Range
% Only 2 pin jacks for all standarc ranges
% 50 microampere, 4% Wide-Angle meter.
% 1% Wirewound and film-type resistors.
% All circuuts isolaied from power lin=s.

ard Functions

SEE this new "'Precision’ Test Instru-
ment on display at leading radio parts
and equipment distribufcrs. Write di-
rectly for the latest Precis:on catalcg
describing the full Precision line of
quality Electronic Test Instruments for
all phases of A.M., F.M. and TV.

..‘. JU‘U
L] Om

o °C’; M (L LN

£ TEST
sc:u ..:ﬁ:.‘.:- L - ..,u-u-

= -
" W
Series 654 is available in 4 distinc-

tive models to suit individual appli-
cation requirements.

% 654-P ... PORTABLE...In hardwood portakle
case, with tool compartment and hinged re-
movable cover. Size 12 x 13 x 6.

Complete: — $106.40

% 654-MCP . . . LAB. PORTABLE . .. Open siyle
Metal Case Portable. Fine dull black ripple
finish on heavy gauge steel. Size 101,x12x6""

Complete: — $103.55

% 654-PM ... PANEL MOUNT...
panel mount, size 12}/ x 13"
For rack,

In standard size
. with dust cover.
cabinet or wall mount

Complete: — $106.40

# 654-C ... COUNTER ... In modern, chrome
trimmed counter cabinet Fine black ripgle
finish on heavy gauge steel Size 16x131/,x7""
slopes to 3" at front. Complete: — $108.90

PRECISION APPARATUS CO.,INC.

92-27 HORACE HARDING BOULEVARD o

Export Division: 458 BROADWAY, NEW YORK CITY, U. S. A,

RADIO MAINTENANCE o NOVEMBER 1948

LMHURST 5, NEW YORK

* Cables: MORHANEX
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SPECIALIZING
IN RECORD
CHANGER
REPAIR

by Alden Capen

.

These are the basic parts necessary to begin record changer repair work. In addition

to assorted hardware [not shown) they include a record changer rack, repldcement

crystals, bending tools, assorted springs and phono drives. Other parts fit cnly one

specific changer and, unless the business volume builds up to large proportions/ should
be ordered only as needed.

Here is a profitable sideline for the radio service technician equipped with
the tools and the know-how to handle the business.

HE radio serviceman sat at his

bench and scowled at the record
changer.  IFive times it went through
its cyele and five times the tone arm
missed the record. Fially, the serv-
iceman threw his screw driver across
the room and shouted in disgust:
“FM  discriminator circuits are a
cinch for me, but this fool changer
has me stumped.”

Watching the serviceman was Her-
man I'riend. Record changers had
alwavs been a pet interest of his. Ile
constantly marveled at the number of
radio servicemen who were able to
handle intricate electronic problems
but  found themselves  completely
helpless in the face of simple me-
chanical ¢quipment.  “Perhaps,” he
reasoned, “a repair service exclu-
sively for record changers would be
welcomed.”

Later, in 1945, he opened the doors
of "Friend’s Record Changer Serv-
ice.” There had never been an agency
in Philadelphia specializing only in
changer repairs, and it took a while
before customers and local repair-
men learned of the service. News-
paper advertisements and the distri-
bution of cards helped, but it was

14

several months before the business
was holding its own.

Friend took in a partner, William
Felsher, about a vear later, and they
decided to supply also record changer
parts to the trade. Generally, when a
radio serviceman wanted to repair a
changer and needed a part, he had to
write to cach individual factory. It
took anvwhere from two to six
months before he reccived the part,
and by that time, the customer had
lost his patience. During the wait-
ing period, the changer was occupy-
ing space and subject to damage.
The partners decided to stock the
parts of all changers and have them
on hand for prompt delivery. This
turned out to be such a profitable
venture, that it is now a valuable
addition to the service work.

Friends has been careful to build
up the confidence of the servicemen
who come in to buy parts. Many
times, repairmen will want specific
information on some problem; and
either Friend or Felsher will take
time out to find the probable source
of trouble in the balky changer and
give repair tips.

When they first began repairing

changers, the two partnegs  found
models coming inte the shop they’d
never seen before.  llowever, they
knew all changers operate on ap-
proximately the same basic princi-
ples. Tt was a matter of ﬁv;nching
the cycle over and over again until
the defect could be spotted. |

Repair work, the mainstay of the
business, totals up to an average of
40 to 50 changers a weck. That'’s
enough to keep two men |busy ali
week.  The firm finds that pre-war
changers constitute 80% of| the sets
that come in for repair.  These pre-
sent a special problem,

Castings

Before the war, most Lh:mgcrs
were made with castings. |Over a
period of vears the castings have he-
come brittle. When the charnger was
new it could take a lot of ahuse, but
as the castings aged they| hecame
more fragile.  Finally, on¢| day, a
tug on the tone arm that never did
any harm before would suddenly
cause it to snap and part, ang the set
land at Friends {for repair.

\With changers of this
I"riends are always careful

nature,
to point
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out one factor to the customer before
he leaves the set. They turn the
changer over and show him the cast-
ings on the bottom. They explain
about the brittleness that comes with
age and add that as a result, some
of the parts that look alright now,
may be impossible to repair and will
have to be replaced, necessitating a
larger bill. From past cxperience,
Friends has learned that a hittle pres-
sure from a screw driver is often
sufficient to snap a brittle casting.
By informing the customer in ad-
vance, they are not left in the posi-
tion of having to replace parts that
are not sturdy enough to be repaired,
thus losing money because of a low
estimate.

In additton to breaking, many cast
parts are subject to metal fatigue.
The parts of the changer will gradu-
ally sag until the gears are so out of
line that they cannot mesh properly.
Most of the time, the condition is
within the limits of the compensating
adjustments, but occasionally the cast
part of a changer will be so warped
that a new one will have to be sub-
stituted.

Worn Parts

Wear on cam gears and worms ac-
count for a good deal of the bLreak-
down of sets. The gears wear a
little and there is a bit of play in
them. The play greatly accelerates
the wear so that the gears soon either
refuse to mesh or else are so crratic
in actton as to make the changer
worthless.

The blade type changers are sub
ject to a malady known as jam-up.
The blades that slice the records to
separate one from the stack gradually
wear and no longer allow for thick-
ness. Then, instead of sliding n be
tween the records, they catch cn the
edge of a record and either crunch it
into bits or clse the record resists
breakage and jams the mechanism.
Sometimes the record can be freed
by the customer without damage to
the changer, but sets are often
brought in with the offending record
still clutched tightly in the grasp of
the changer.

In cases like these, either new
blades or adjustment of the old ones
are in order. Releasing the jammed
record only makes way for another
victim later.

Although Friends is an authorized
factory service agent for Webster,
Oak and Garrard changers, such

RADIO MAINTEMANCE o NOVEMBER 1948

work oniy accounts for a small per-
centage of thetr business.  They at-
tribute this to the fact that post-war
changers are made with fewer parts
and the cveles are much simpler me-
chamcally.  In addition to this, al-
most all  post-war changers use
stamped parts that almost elininate
the element of metal brittleness and
fatigue and the consequent upsetting

of adjustments.

A thorough test procedure checks
changers before they go back to the
customer.  After a changer has been
repaired, it ts loaded with a stack of
1Y records and then a stack of 127
records; cr, in the case of some
changers, with an intermixed stack.
Close attention is given to the cycle,

~ to page 34

On the test bench at Friends, a balky changet gets a going over by the two partners,
Herman Friend (left) and William Felsher,

William _Felsher (left) and Herman Friend (background) assemble parts to fill a
customer’s order. Their stock inciudes every part for every post-war changer, and
many pre-war ones.
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NEW TELEVISION TEST EQUIPMENT

BY MARVIN H. ALBERT

RCA has issued six new pieces of
television test equipment. These,
together with RCA’s new test equip-
ment rack, cover the needs of the
radio service technician handling a
great deal of video servicing.

HIZ radio service  technician.

faced by increasing calls from
television set owners, must add video
servicing  cquipment to  his  shop.
Television servicing, being more com-
plex than AM or FM work, presents
a troublesome problem to the man
who has had relatively hittle experi-
ence with this branch of radio. e
will be helped a great deal if he has
equipment that was specifically de
signed to do this type of work.

RCA has recently put on the mar
ket four instruments which, used
together, will speed the alignment and
general servicing of  television  re
ceivers.  These are: a Television
Sweep  Generator, Television  Cali-
brator,  Cathode Oscilloscope,
and V'TVM. They are shown in a
svpical setup for TV alignment in the
sketeh at the bottom of the opposite
page. RO has also issued an Audio
Oscillator and  a Test  Oscillator,
which can be used together with the
other four mstruments in video serv-
ice work.,

Ray

In  conjunction  with  this new
equipment, RCA has put out the rack
shown above.  This rack will hold
any six of RCA’s matched instru-
nients, and is especially suited for the
six described in this article.
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TELEVISION SWEEP GENERATOR

The WR-39A Television  Sweep
Generator is designed for the align
ment and general servicing of T\
and M receivers. Used m conjune
tion with an oscilloscope, the response
curve of a circuit under test can be
obtained and obscrved. The WR-
390 fumishes @ frequency-modulaied
signal to cover all the thirteen stamnd
ard TV chaunels, the picture anad
sotnd 1-f channels, and a video sweep
frequency for checking video ampli-
fers. It also covers the pre-war
picture i-f channel, the 1-f FM chan-
nel, and an extra channel covering
the 25-40 Me. range.

The WR-39A 1s excellent for
aligning  television  receivers, when

used  with  the other instruments.

[his same equipment setup s used
for aligning the picture -1 stages.
The VTVADL will be ngeded  for
setting traps, and for aligning sets
that use the stagger-tuned -1 system.

The sweep generator s used in the
adjustment of trap circuits.  Using
it, the sound -1 stages anfl discrim-
mator cireuit is generally aligned in
the same manner as the conventional
I°AM receiver. With the [WR-394,
the diserimmnator cireuit dgan be ad-
justed by the visual method, using
an oscilloscope as an oulput indt-
cator.

The video amplifier circuits in the
television receiver are nomzaly nat
capable of adjustment. Thi response
characteristic may be studied, haw-
ever, as oan aid to locating  faulty
components,

The Television Sweep |Generator
can also be used for the [alignment
of M reccivers by sdtting  the
CHANNLEL switch on " N-FM-11°7
The center frequency of this band is
set approximately to 107 Me. the
RMs  standard  intermediate
quency.  This center frequency may
be set to any point betweer) 8 and 12
Mc by adjusting the “A” band tun-
ing slug,  Alignment 1)1'vrcwlu"c 15
the samie as for aligning the sound
channet in TV receivers,

tre-
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TELEVISION CALIBRATOR

The  Television  Calibrator, type
WR-39A, is designed primarily to
be used with the RCA Television
Sweep Generator and a suitable oscil-
loscope to align television receivers.
It is a generator of crystal-calibrated
marker frequencies, and combines the
precision of crystal oscillators with
the versatility of the variable-fre-
quency oscillator. it contains all the
elements of a complete  frequencey
measuring system: a variable-fre-
quency oscillator, twao crvstal oscil-
lators, a heterodyne detector, and an
audio amplifier,

In additton to itz primary function
as a marker generator, the Calibrator
can also be used to identify unknown
frequencies falling within its  fre-
quency range. A phone jack is pro-
vided on the front pancl to cnable
the technician to identify the fre
quencies of very weak signals.  An-
other jack allows the introduction of
an cxternal modulating  voltage of
any frequency when modulation of
the marker output is desired.

The main application of the WR-
39\ is in visually aligning television
receivers. It is also intended to be
used in aligning picture i-f amplifiers,
sound i-f amplifiers, r-f stages, and
adjusting trap circuits.

OSCILLOSCOPE

The type WO-33A Cathode-Ray
Oiscilloscope 1s portable and compact.
It uses an extremely short cathode-
ray tube and miniature tubes which
makes possible its small size. Pro
vision for calibration of the vertical
amplifier is incorporated into this in-
strument. so that it can be  used
practically as a  visual voluneter.
Generous overlap is allowed by the
three-to-one ranges of the vertical
attenuator, rather than the usual five
or ten-to-one ranges of most oscillo-
scopes. One feature of the WO-335A
is the use of fow-tolerance resistors
m the range control unit to insure
accuracy of measurement.

This oscilloscope has a retractable
light shicld, which increases the con-

trast obtainable by reducing the
amount  of mcudent Light on  the

cathode-ray tube screen. A remov-
able, transparent screen, mounted in
front of the cathode-ray tube, has
“graph paper” ruling to facilitate
voltage measurement and calibration
of the vertical amplifier. The scrcen
is removed for more detailed study
of waveforms.

The sweep oscillator is a Potter
tyvpe with a high-vacuum tube. It is

castly synchronized with the phe-
nomena 1o be observed and the wave-
form is exceptionally linear.

VACUUM TUBE VOLTMETER

The Master VoltOhmyst, Type
WYV-95A, is an clectronic meter de-
signed to measure resistance, capaci-
tance, direct current, d-c voltage, and
a-c¢ voltage (both audio and radio fre-
gunecy) over very wide ranges. Out
standing features of the instrument
are: isolated measuring circuit for
reading up to 1000 volts d.c. or 230
volts  rames. (ac)  above ground;
high mput resistance ; automatic pro-
tection of the indicating meter against

- to page 38

WR-59A
TELEVISION

SWEEP
GENERATOR
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-

TELEVISION
CALIBRATOR
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RADIO MAINTENANCE e NOVEMBER 1948

17



FM DETECTORS — rur

AN EXAMINATION OF DISCRIMINATOR AND RATIO TYPES OF FM DETECTCRS

N no other section is the TN re-

ceiver as different, electrically,
from the AN receiver as in the de-
tector circuit, Several tvpes of cir-
cuits are now in use for demodulation
of M waves. Fach one is quite dif-
ferent from corresponding detector
circuits in AN receivers, and  re-
quires a different alignment and serv-
icing approach.

The serviceman’s success in deal
ing efficiently and profitably with TN
receivers is largely dependent upon
his basic knowledge of the operation
of I'Ml detectors. This article. and
the one which follows, will devote
themselves to those detector funda-

mentals which are applicable to suc
cessful service work.

Relction between Detector
and |.F.

I'M detectors, especially discrimi-
nators and ratio detectors, are critical
with respect to the intermediate cen-
ter frequency adjustment. 1f the cen-
ter frequency of the i-f signal is de-
tuned from the balance frequency of
the discriminator by as much as a
few kilocveles. linearity is lost and
distortion results, at least on high
levels of modulation. In this respect
the M detector is quite different
from the AM detector. The latter

hy J. Richard Johnson

|

;
type. usually a diode, simgly rectifies
the signal and does not {epend on
a halanced condition for its|operation.
The diode demodulates allji-f carrier
signals equally well, prdvided the
tuning is such that sufficient signal
voltage is present.

In an AM receiver, the fi-f section
may be detuned, the oscillator ad-
justed to compensate (by|using the
wrong dial setting), and yndistorted
output obtained. In fact, this is what
the “practical” serviceman {loes when
he tunes approximalely 1o a station
and trims up the i-1 trimmers. The
final i-f response may peak at 475
ke. or 425 ke., but the recgiver goes

LAST (F
(LIMITER) ST

DISCRIMINATOR

IO
RF CHOKE

Fig. 1.

Conventional basic Foster Seeley discriminator circuit.

—

OUTPUT
Of VOLTAGE

[}

107 108
FREQUENCY IN MC

|

|
Fig. 2. The r-f frequency resppnse of a
well designed discriminator. The |inear por-
tion can be made longer, at a sacrifice of
the sensitivity, which depends on |the slope.

i '
| Gl :
LIMITER | |47 MNF , 1 ¥ow
IElTnE 20k ok
[
: ;{ 5!: == }
[ : ELS J Co \
l ! 2ok  AF 1
: . ! { OUTPUT C _l_
B it T ' 68K ? = |arF
c2==100 390 OpTPUT
'IMMF IMMF é

Fig. 3. Two variations of the basic discriminator circuit.

with only one cathode.

{A) is an ingenious method used to make it possible to employ a| tube
(B) applies the primary voltage to the secondary through a capacitive voltage divider.
Y p

|
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merrily on, with only a slight dis:
placement of the stations on the dial
and perhaps a station or two lost on
one end or the other.

This is a questionable practice with
AN receivers; it is werv bad practice
with FM reccivers. I°M detectors are
carefully balanced, or otherwise ad
justed. to produce undistorted ontput
only with signals having the interme-
diate center frequency and the stand
ard deviation. No matter how strong
is the signal applied to the FA de
tector, its a-f output contains distor
tions at high level modulation peaks
if the applied center frequency is
not correct.

It must always be borne in mind
that the adjustiment of other sections
of the receiver to produce a different
i.i. will cause distortion in the a-f
output signal.

Discriminator

Once the only type of A detee
tor available, the diseriminator is still
one of the most common types, in
spite of heavy  competition  from
newer designs. Fig. 1 is a schematic
diagram of the Foster Seeley type
most frequently used of the diserim
mators. Two diodes, usually in the
same envelope as i the 616, 615,
cte., are used. The diodes must have
separate cathodes for use in this cir
cuit. This precludes the use of ordin
ary dual-diode-triode tubes like the
650)7. However, new types like the
7K7, 7X7 and the 6AQ7 have sepa
rate cathodes and make it possible
to combine the detector and first a-f
stage as in AAM receivers.

The operation of the FFoster Sceley
circuit depends on the voltage un:
balance in the two halves of the
discriminator transformer sccondary
winding when the i-f signal deviates.

The secondary circuit is tuned 1o
— to poge 44

Fig. 4. Circuit of the "off-tune” discrimi-
nator. No connection between the primary
and secondary windings is necessary, but
an extra resonant circuit must be used.

Fig. 5. Basic circuit of the ratio detector.
C-4 charges to a d-c voltage proportional
to the carrier strength of the received sig-
nal. This keeps the sum of the C-2 and
C-3 voltages constant, suppressing the
effect of amplitude modulation signals.

Fig. 6. A variation of the ratio detector
circuit used in RCA receivers.

Fig. 7. The "balanced” ratio detector
circuit,

RADIO MAINTENANCE o NOVEMBER 1948

TUNED TO V|
ABOUT 10.8 MC—s
AF
LIMITER E ;g [) OUTPUT
e L )
r( | ) 2R
4 x = Vo 3
s 7_ l Ca 2Rz
TUNED TO //,
ABOUT 10.6 MG
FIG.4. = =
Ca e B
B i Y

000

=
f

|
|
|
|
|
I
| (vossEET
1 s (O

Ce

o
I
1|
o
o

'
|
t
| i

TO LAST IF

TUBE (DRIVER)

Ro

Cl Rl
i5 K =C2[ 5 Sezk

Lc, Iagg MFD

[ 005 ==

R3§A -

AF
OUTPUT

||,L

}_

=
|
[

RF CHOKE

FIG. 7.

||L
|

19



CUSTOM BUILDING

WITH STOCK
COMPONENTS

hy Walter 1. Fischman

The final article in this series deals with the type of
custom building most radio service technicians will en-
counter: Assembling of stock components. For the average
outfit that wants to do custom building as a sideline, this
is the best and most profitable method.

N EXCELLENT method of

achieving many of the charac
teristics of top quality radio and
phonograph reproduction is the care-
ful assembling and balancing of
ready-built components. In this way.
using  standard amplifiers,  tuners,
ete., costs are cut by climinating
“from scratch’ construction,  while
good results are obtatned by careful
attention to the selection and match-
mg of parts.

Requirements of Components

Both Danby Radio Corp. and Ver
teeh Radio of  Philadelphia have
evolved mintmum  specitications for
components 1o the  required
It was a question of

give
pertormance,
weighing one operating feature
against another and weeding out the
weaker ones so that the selected com

ponent would be tops from a price”

as well as a performance standpoint,

PHONO

AM—-FM
TUNER

AMPLIFIER

SPEAKER

Block diagram of hook-up. A and B are points where matching equalization is most
often needed.
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According o these two hpms that
order  radio-
phonographs, in order to instire good
quality and trouble free operation,
as well as ease i matchinlg, com-
ponents should meet with mimimum
requirements as follows:

specialize i special

Changer—>ilent and foolptont op-
cration is the top constderation for
a changer. Gadgets, such asja pause
cvele, only add to maintenance prob-
lems and are demanded by wery few
customers,  The mmportant factor is
that changers be capable of oper-
ating year after year without erratic
behavior or breakdown.

When Vertech dectded 10 stand-
ardize on one changer. thdy made
the rounds of all restaurants, tap-
rooms and other places that|provide
conttnuous  music  for cuStomers.
They checked to see what [changer
was used most, and how well it held
up under severe use,

One problem with some ¢hangers
is that the new types of magnetic
cartridges etther wor't fit ap all, or
can be fitted only with difhealty into
the arm. It is a good idea Lo make
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certain the arm will accept all types
before buying.

In general, reliability- and lack of
noise should have precedence over
speed in change cyele. One or two
seconds more. usually make little dif-
ference in between records if  the
changer is quiet. The exception is
perhaps one “‘flipper” changer on the
market  whose  cvele takes  about
twenty seconds.

When buying a changer, Danby
advises that the radio man check the
underside of the plate and see that
no castings are used. In time these
become brittle and after several vears
are an almost constant source of
trouble.  Then, too, castings have a
tendency to fatigue and throw the
gears out of alignment. Stamped
parts are best.

If at all possible, try the changer
before buying. They are put out on
assembly lines and are subject to un-
avoidable variations. Next to a per-
fect changer may be a “lemon.”
Learn to make small adjustments
yourselt so that the changer may be
in perfect condition when mounted
in the completed set and delivered to
the customer.

Amplifier— Perhaps the most indie-
ative single sign of quality in a ready
built amplifier is the output trans-
former. It should be big. It should
be of such size and capacity that un-
der steady use it be only moderately
warm to the touch. If it runs too
hot, it 1s undersized for the set. The
same applies to the power trans
former. It should be heavy enough
to run cool.

An output transformer of suffi-
clent capacity will permit a high vol-
ume level, while a cheap one will be
subject to core saturation. This will
result in a poor bass response and
distortion.

Several manufacturers arve taking
advantage of the large number of
surplus oil condensers on the mar
ket; and this is to the advantage of
the radioman who buvs such a set.
Their greater electronic efficiency, ex-
tended life and ruggedness all count
in their favor.

Another indication of quality, ac-
cording to Vertech, 15 wire wound
resistors that run reasonably cool.
They must get warm, but they
should not heat up too much.

The chassts  should be
cnough to support

rugged
the weight  of
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transiormers. They should be with-
out structural weakness. Turn the
amplifier over, says Vertech, and
look for the marks of good construc-
tion. These are good, clean solder
joints, parts laid out well and wiring
reasonably symmetrical. Good hard-
ware should be used on the input
and output plugs that are subject
to hard usage. Check to sce that
there 1s no transformer vibration.

In beany output stages, Danby rec-
ommends that the amplificr have 10
or 12 db of negative feedback over
2 or 3 stages. If it is intelligently
used, it will extend the range of the
cquipment  and  minimize
hum and distortion.

possible

Tuner— The same requirements con-
cerning general construction as noted

above with respect to amplifiers, also
apply to tuners. Good parts, rugged
construction and sensible layout are
all factors to be considered. Check
the I'M section for excessive drift.
After the set has warmed up. it
should be comparatively stable. For
appearance, the set should  possess
1 good looking and casy to read dial,
sutficiently geared down to make for
casy tuning. Often. Vertech will tap
into the audio of a modern table
adio. FFor this, a set with a power
transformer is a necessity.

Pickup— On all hi-fi sets, \'ertech
uses one of the new variable reluc-
tance pickups on the market. Danby
follows the same pattern, except that
they also at times use one of the

- to page 36

The completely assembled rig of amplifier, tuner, speaker and changer, plus pre-amp
and matching transformer if necessary, should be thoroughly checked before mounting
in cabinet. Here, a set of components is put on the test bench at Danby Radio Corp.
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HOW TO SIGNAL TRACE TV RECEIVERS

This proven trouble shooting method can be applied very succeslsfully

by M. Mand!

NE of the quickest methods of

localizing trouble is signal trac-
ing. By this procedure we can check
for the absence, presence or modifi-
cation of any signal, whether audio,
video, RI¥ or other, and thus save
considerable  trouble-shooting  time.
This servicing method has long been
the favorite of the busy radio serv:
iceman, and can be adapted to tele-
vision trouble shooting very -casily
with the same time saving advan-
tages.

A variety of equipment can be
used for television signal tracing, in-
cluding sweep generators and oscil-
loscopes. These are more tlexible and
will yield greater information, though
basic signal tracing can he accom
plished without them. In television,
however, the variety and number of
circuits involved requires finer an-
alysis with better equipment,

As with ordinary signal tracing,
we should have a signal source so
that we can inject a signal when de-
sired, because a circuit failure may
prevent a signal pick-up from a
transmitting station. The second de-
vice necessary is something that will
give us either an audible or a visible

to television work.

indication of the signal’s presence.
We can sccure an audible indication
with a pair of ecarphones or a loud:
speaker, while the visible indication
can be a meter, an oscilloscope or. as
with television, an indication on the
face of the picture tube itself,

Video Amplifiers

In the video amphlifier circuits we
can u<e the picture tube nself as our
indicating device. \An ordimary sig
nal generator may be used. as long
as it is capable of the usual 400 ¢
modulation of the RI*. The output
from the signal generator is injected
into the grid of each video amplifier

and visible sound bars will appear
on the screen if the signal gets

through the circuit. 1f the 400 cyeles
per second audio note is available
alone, 1t can be injected into the grid
without the RI% If the 400 ¢ not 1s
onty for internal .\ M modulation of
the RE output, we can use such am
plitude modulated RIE° up 1o several
megacyvcles, [Figure 1 illustrates this
procedure.

Theoretically we should be able to
mject RI7 up to 4 megacycles, since
the video response of sets using 10”
tubes should be from 30 cyeles to A

megacycles. However, sineg the video
response to higher frequencies may
be down, it is best to use the lowest
RF range on the meter fgr tracing
through the video amplifier stages.

Sixty eycle current from the fila-
ment winding of a transigrmer (or
from the hlaments of the ket itself)
can be used by attaching tpst prods.
Use an isolating condenser{of .01 as
indicated in Iligure 2. |

\s with all signal tracing using
these procedures, start with the last
stage and work back as ejich stage
1s proved to be in good warking or-
der. The above procedure can be fol-
lowed by working back tol and in-
cluding, the 2nd video detector. I'rom
then on the procedure ch:nu‘gcs some
what.

Video IF Stages

The signal which we injeq into the
video 11 stages for tracing |purposes
must be of the same frequency to
which the I stages are tuned. Thus,
if the video IF frequency|is 2575
megacycles, we should adjust our
signal generator to give us such a
frequency. Internal modulation of
the generator will again profluce vis-

— |to page 24

b

1ST. VIDEO
AMP
T0
VIDEO +—{—
DET.
f
!
!
/
/
| :
!
!
/
!
| e 6
! B8+
,I
SIGNAL
GENERATOR
2ND POSITION
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Fig. 1—Any frequency from 100 to 3,000 ke may be used to produce sound bars. Higher frequencies should be sound moduia‘led.
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Thousands of Radio Service Technicians are right! They’ve found
the way to quicker, easier, more profitable servicing. Join these
thousands of successful money-making Servicemen who have
switched to PHOTOFACT Service Data. Learn for yourself how
this accurate, easy-to-use, practical data saves you time, makes your
work easier, helps you earn more. PHOTOFACT gives you 100%
useful service data—every photograph, every diagram, every bit of
information helps you do a complete job. You owe it to yourself to
switch to PHOTOFACT. There’ll be a big difference in the time you
save and the bigger profits you'll earn every single working day.

PHOTOFACT VOLUMES
The Preferred Service Data

radio data ever compiled—preferred and used daily

Radio Service Data that meets your actwal needs!

Eoch Volume,
In Deluxe Binder

1947 Record Changer Manual

dNothing like i;! Complete, accu:iralte

ata on over 40 post-war models. Nps’ﬂ'
Exclusive exploded views, photos papic

from all angles. Gives full change

cycle data, information on adjust.

ments, service hints and kinks, com- sconrt Y
plete paris lists. PLUS—for the first =
time — complete data on leading

Wire, Ribbon, Tape and Paper Disc

BHITIE

i

l

L]
Recorders! 400 pages; hard cover; "."-"—:::..
opens flat. Order now! $A495 )
ONLYuor. i ... 94 5

Receiver Tube Placement Guide Radio Industry RED BOOK

Shows you exactly where to replace each

tube in 5500 radio models, covering  The RED BOOK tells you /n one
1938 to 1947 receivers. Each tube lay-  volume all you need 1o know about
out is illustrated by a clear, accurate replacement parts for approxi-
diagram. Saves time—eliminates risky  mately 17,000 sets made from
hit-and-miss methods. 192 pages, com- 1938 to 1948. Includes complete,
pletely indexed. 5125 accurate listings of all 9 major re-
ON. placement components—not just

|

|

1

1

|

1

]

[}
R N R R IR N l
one.Listscorrectreplacementparts |

made by 17 leading manufacturer? ]

H - o . —not just one. (overs origimna. ]
Dial Cord Stringing Guide parts numbers, proper replace- |
The book that shows you the one right  ment numbers and valuable instal- |
way to string a dial cord. Here, in one lation notes on: Capacitors, Trans. |
handy pocket.sized book, are all avail.  formers, Controls, IF's. Speak- |
able dial cord diagrams covering over  ers, Vibrators, Phono-Cartridges.
2300 receivers, 1938 through 1946.  Plus—Tube and Dial Light data, }
Makes dial cord resiringing ¢9QQ  and Battery replacement data. |
jobs quick and simple. ONLY .. l 440 pages, 8Y2 x 11; $295 !
sewed binding, ONLY... 3 1

]

1

]

1

1

I

1

HOWARD W. SAMS & CO., INC.

INDIANAPOLIS 7, INDIANA

RADIO MAINTENANCE e NOYEMBER 1948

Vol. 1. Covers all post-war models up to Jan. 1, 1947

| Subscribe Regularly to )
PHOTOFACT Folder Sets

Here's the most accurate and complete
Radio Data ever compiled—issued reg-
ularly two sets per month. Keeps you
right up-to-the-minute on all current
receiver production. Your best buy in
Service data—practical, useful infor-
mation that makes money for you every

Bring your file of post-war receiver Service Data right day by saving you time on service jobs.
up to July, 1948! Here's the most accurate and comrlet:e
thousands of Radio Service Technicians. Includes: Ex- ¢
clusive Standard Notation Schematics; photo views clear, accurate, uniform style. Packed
keyed to parts lists and alignment data; complete parts with extra help—full PHOTOFACT
listings and proper replacements; alignment, stage gain, data on Automatic Record Changers—
circuit voltage and resistance analysis; coil resistances;
record changer service data, etc. Order Volume 4 today
—keep your Photofact library up-to-date—it's the only

Shows you everything you need to

Y know about the sets you service—in

communications receivers—amplifiers
—plus new PHOTOFACT Television
Folders—exclusive, uniform coverage

Vol. 4. Covers models from Jan. 1, 1948 to July 1, 1948 of popular Television M.odel§, .data
Vol. 3. Covers models from July 1, 1947 to Jan. 1, 1948 P"O_Ved best by ac_tual service clinic ex-
Your Price $I839 Vol. 2. Covers models from Jan. 1, 1947 to July 1, 1947  perience. Subscribe at your Jobber

today,forregularmonthlyissues.sl5o
PER SET ONLY ..cveceoevvnaonnnaanss

FREE Photofact Cumulative Index

Send tor the FREE Cumulative
Index to PHOTOFACT Fold-
ers covering a/l postwar re-
ceiversupto the present. You'll
want this valuable reference
guidetothe Radio Service Data
preferred and used by thou-
sands. Helps you find the Fold-.
ers you want quickly. Get this
Index at your Jobber or write
for it today.

Moil This Order Form
1o HOWARD W. SAMS & CO., INC.
Indi

2924 E. Woshington St., polis 7, Indi

My (check) (money order) for $........enclosed.
[ Send the RED BOOK. $3.95 per copy.

Send PHOTOFACT Volumes in DeLuxe Binder:
O Vol 4.0Vol.3.OVol.2.0OVol. 1 ($18.39 each).
O Automatic Record Changer Manual, $4.95.

O Tube Placement Guide, $1.25.
O Dial Cord Stringing Guide, $1.00.
O Send FREE Photofact Cumulative Index.
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Signal Tracing TV

— from page 22

ible sound bars on the picture tube
screen if the injected signal gets
through the stage under test.

Since the first procedure should
be signal tracing through the video
amplifier stages, we can localize a
defective circuit as being a video IF
stage 1f the signal does not get to the
pix tube. The modulated RF signal
makes an ideal check because it simu-
lates the amplitude modulated pic-
ture RE and LI carrier.

In signal tracing through the IF
stages we can add another means of
visual indication by attaching an os-
cilloscope across the load resistor of
the 2nd video detector as shown in
Fig. 3. The scope can be adjusted
for a stationary pattern of the modu-
lated signal generator frequency
(usually 400 ¢) and the sine wave
appearing on the face of the scope
screen will indicate the signal getting
through. Inject the signal into the
last video IF grid again and work
backwards toward the mixer tube.

At the mixer, we inject a signal
into the grid, but now change the
gencrator dial to correspond to the
frequency of the channel to which
the set is tuned. Thus. if we set the
channel selector on No. 3 channel,
the signal generator should be set to
61.25 megacycles, which is the video
carrier. This frequency should ride
through the video 1T, detector and
amplifier stages and produce sound
bars on the screen of the pix tube.

[f we know that the sound II' and
audio sections of the television re-

ceiver are working properly, we
could check mixer performance by
injecting the sound carrier frequency
into the mixer grid, which in the
case of Channel 3 would be 85.75
megacycles.  IFailure of the signal
geting through ifrom the mixer to
either the video or audio 1l stages
when using the above two methods
may be an indication of oscillator
trouble as well as mixer stage trou-
ble, since the local oscillator hetero-
dynes its single signal with both
video and sound carriers.

Many older signal generators were
not designed to go as high as these
television carrier frequencies, but
may still have sufficient output on
their harmonics for satisfactory sig-
nal injection. .\n initial trial on a
set i good operating condition will
establish this fact.

FM and Audio Stages

The injection of a 400 cycle audio
note into the grid of each audio
stage, and listening for the sound
output in the speaker is the conven-
tional method used in the audio am-
plifiers of the TV set as well as the
home radio. For best results in the
117 stages of the I'M sound section,
however, a sweep generator set to
the sound [F frequency is preferable.
The modulation note appearing in
the speaker indicates that the signal
s getting through. A VTVM or a
scope can also be connected across
one-half of the discriminator load as
an additional check, 1f a ratio detec-
tor is used, the indicating device
should be placed across the total out-
put of the detector, though for sig-

nal tracing purposes the [sound ap-
pearing in the speaker \\'il} suffice.

In the absence of a sweep gener-
ator, a conventional geng¢rator can
be used, again employinf internal
AM modulation. The modulation pat-
tern will be visible on theI 'scope as
successive stages are tracdld back to
the mixer.

Sweep Circuits

,

Since both vertical and fhorizontal
oscillators are free rumjing even
though no TV signal is tuned in, we
can signal trace for the product of
the oscillators themselves, viz. the
saw-tooth wave forms. [he best
method, of course, is by fise of an
oscilloscope, for this device |will show
the actual saw tooth wave shapes,
and their absence is an immediate
indication of a faulty stage. In a
similar manner we can dheck our
sync separator stages, though here
we would have no signal present un-
less our video stages were function-
ing properly and we had |a station
tuned in. .\ ’scope will again give
us a visual indication of the presence
of the sync pulses. In the absence of
a station on the air, we cal‘ inject a
400 ¢ note from our signal genera-
tor, or 00 cycles from the| filament
supply. .\ scope pattern will then re-
sult. |

IZarphones can be used tg pick up
the sound of the sync pulses or the
vertical and horizontal swedp sound.
The phones should be isolated with
a paper condenser, in which case
they can be placed across the plate
load as against ground for lan audi-
ble check. v v~

ANY
VIDEO OR
AUDIO AMP

TUBE

6.3 V.

.0l ISOLATING

LAST PIX
IF AMPLIFIER

T0
PREVIOUS
PIX

IF AMP.

CONDENSER B+ RESISTOR USE INTERNAL
| (USUALLY FROM SWEEP|SET
PROBE SIGNAL GENERATOR 3000 TO 4000 TO PRADUCE
SET TO I.LF FREQUENCY OHMS ) STATIONARY
AND A.M. MODULATED PATTERN OF
MODULATION
FREQUENCY

PICTURE
(VIDEO) DET.

TO IST
LIV o —i} VIDEO
LJM—I | AMP.
PEAKING
coiL
SCOPE
.0t
BLOCKING
CONDENSER
6.3
oV | ofH
loGND 0|6

DET LOAD =

Fig. 2—Signal injection, utilizing 60 cps of
filament voltage.
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Fig. 3—Oscilloscope is connected across the load resister to signal trace through the
I.F, stages.
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TWO GREAT BOOKS...COVERING EVERYTHING IN RADID & T

EVERYTHING IN RADIO AND
ELECTRONICS IN ONE BOOK!

THE RADIO
DATA BOOK

the only radio handbook of
its kind . . . 1148 pages . ..
12 gections, each covering a
radio subject more com-
pletely than any other book!

Used by Engineers, Servicemen, Designers,
Laboratory Technicians, Draftsmen, Dperators,
Inspectors, Amateurs, Experimenters. Research
Dev t, C itants, Broadcast Tech-
nicians, Planners, (Installation Men, Military,
Marine, Police, Fire, Ferestry and Raiiread
Communications.

Anyone and everyone in radio and electronics
can use this book!

SECTION 1, 150 BASIC CIRCUITS

Each circuit properly clafsified and clearly labeled for instant refer-
ence! Every basic operating unit in_the entire field of electronics for
the convenience of everyone in radio—150 circuits--completely illus.
trated—ALL in this one section!

SECTION 2. TEST EQUIPMENT
All types of volt, current and ohmmeters, tube checkers, condenser
meters, inductance meters, bridge measuring devices, RF signal gener-
ators, AF signal generators, signal tracers, distortion analyzers, test
speakers, oscilloscopes, square-wave generators, frequency meters, field
strength and tuning meters are explained and illustrated.

SECTION 3. TESTING AND MEASURING

How to use test equipmcr}t and make every kind of measurement in
radia. This section alone is worth the price of the entire book.

SECTION 4. ANTENNAS

. This section presents complete information on all antennas, transmit.
ting and receiving. Completely illustrated, showing various types of
antennas, their construction and wave patterns,

SECTION 5, SOUND SYSTEMS

. The planning, selection of equipment and the assembling _and com-
bining of various components in complete PA installations. Every type
of unit used is described and analyzed in detail.

SECTION 6. RECORDING

. This section is the only complete description of disc recording found
in any radio manual on the market. Here all phases of recording are
covered—both home and commercial.

SECTION 7. TUBE MANUAL
The only uncommercial tube manual giving complete listing of all
transmitting and receiving tubes with each tube base illustrated along-
side the description.
SECTION 8 & 9. CHARTS, FORMULAS, CODES, GRAPHS,
SYMBOLS

Here in these two sections are found a/f data and information useful
to anyone in radio and electronics.

SECTION 10. TESTED CIRCUITS

98% of all equipment built in radio & electronics is covered here in a
section presenting the typical circuit with parts lists and descriptions of
each type. This is by far the most usetul collection of circuits ever
presented.

SECTION 1l. DICTIONARY OF SLECTRONIC TERMS
This dictionary will explain every radio term—any word used in radio,
SECTION 12. BIBLIOGRAPHY
Here is a unique and valuable list of books for anyone desiring further
details on any subject in Radio.
12 complete books in one only
Less than 42¢ per book! $5'oo !

EVISION

THE MOST COMPLETE
TELEVISION MANUAL

THE VIDEO
HANDBOOK

768 pages . . . 14 sections,
covering every phase in tele-

vision . . . over 800 illustra-

tions . . . handsomely bound

in Du Pont Fabrikoid with

red and silver letters.

How Television Works, Basic ., . . through
advanced.

How to Design and Engineer Television.

How to Troubleshoot and Repair Television,
Safety procedures.

How te Select and Install a Television Antenna.

How to Create a Television Show, .

How to Build an Dperating Television Receiver

Complete instructions.
How to Select a Television Receiver.

SECTION |. TELEVISION, PAST, PRESENT AND FUTURE
Here you will find an account of the inventions, discoveries and de-
velopments that led to the present system of television.
SECTION 2. FUNDAMENTALS OF ELECTRONIC TELEVISION
In this chapter, a simplified explanation of the complete electronic
television system is given.
SECTION 3. THE TELEVISION STATION—PICK-UP—CONTROL
—TRANSMISSION
Each operation and piece of equipment is taken im a step-by-ste]
presentation, illustrated with photographs, schematics, white on blac
scope patterns and graphs, and simplified line drawings.
SECTION 4. THE TELEVISION RECEIVER
Programming and Production
Each stage is individually studied and its function completely de-
scribed as a unit and in relation to all the other stages.
SECTION 5. TELEVISION ANTENNA SYSTEMS
Cirouit Variations—Design—Mechanical Features
The proper antenna for the various receivers and locales are explained.
SECTION 6. CREATING A TELEVISION SHOW
In television programming is tightly interwoven with technical oper-
ation—the man who knows this and studies both will profit greatly.
SECTION 7. DESCRIPTIONS OF MODERN TELEVISION
RECEIVERS
Troubleshooting—Interpreting Test Patterns—Algnment—Repair
This section includes a circuit diagram of every type of receiver on
the market today.
SECTION 8. INSTALLING TELEVISION RECEIVERS
Every step is covered . . . pre-installation susceys, equipment required,
locating and erecting the antenna, laying transmission lines, locating the
receiver in the building.
SECTION 9. SERVICING TELEVISION RECEIVERS
This is another section devoted to detailed, bow-to-do-it procedure,
this time on servicing the receiver.
SECTION 10. TELEVISION TEST EQUIPMENT. HOW TO USE
IT—HOW TO BUY IT
Section 10 of the VIDEO HANDBOOK was expressly designed to
give you this information—it can save you as much as $1000.00 in
purchasing test equipment.
SECTION 11, BUILDING A TELEVISION RECEIVER
Included here are complete {’)lans, diagrams, photographs of components
needed and step-by-step assembly instructions.
SECTION 12. DATA SECTION
Here are contpiled all the graphs, charts, curves, nomographs, symbols,
formulas and rules used in television.

SECTION 13. TELEVISION TERMS

A complete dictionary of words, terms, phrases and titles used in

television.
SECTION (4, BIBLIOGRAPHY

This is the most complete list of literature on television issued to date.

ADVANCE SALE $5.oo

ORDER NOW!

NP P T Y Y T P P P P P P L L L L L L L L L L Ll el

RM-10

send me | VIDEOQO HANDBOOK
1 enclose $5.00 (55.50 Foreign)

1 enclose $1.00 and will pay postman $4.00
on delivery (in U. S. only)

These books are best sell- E Mail This Coupon to Your Jobber Today — or Direct to:
ers in the radio and tele- 1 BOLAND & BOYCE, 460 Bloomfield Ave., Montclair, N. J.
vision field. Make sure E Send me 1 RADIO DATA BOOK
you get your copies . . . I 'I ennc'lone :%:-1030485-;':0 _Fl«;reign» _.
order now! Use this cou- 1 [on dciivery (in L5 onl) " pontman £1.00
pon to order either one b oNAME
or both books—get them ¢
both, you'll profit by the 1 T
valuable information !
they contain! 0 sl
14
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BOLAND & BOYCE INC., PUBLISHERS
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Jlmerican

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 a thermo-
statically con-
trolled device for
the regulation of \
the temperature \

of an electric soldering \

iron. When placed on '}
and connected to this ‘\
stand, iron may be main-
tained a? working tem-
perature or through ad-
justment on bottom of
stand at low or warm
temperatures.

For descriptive literature write 110-1

AMERICAN ELECTRICAL
HEATER COMPANY .

DETROIT 2, MICH., U.S. A.

26

THE |

HIGH VOLTAGE TV TEST PROBES

Safety, simplicity and economy, three highly
significant words in the radio technician's
dictionary, particularly where television serv-
icing is concerned, have been assembled into
one neat little package by Precision Appa-
ratus Co., Inc., with their new Series TV
High Voltage Safety Test Probes. These
probes are the positive and economical solu-
tion to the serious service problem created
by high voltage televisicn circuit testing.
The new Series TV Test Probes afford direct
measurement facilities up to 30,000 volts
d.c., with complete safety to the operator,
with utmost simplicity, speed and accuracy.
These probes provide direct kilovoltmeter
facilities with present high sensitivity test sets
and vacuum tube voltmeters. They can be
used with most popular high sensitivity test
sets due to the availability of stock value
and special value multiplier cartridges. Con-
venient, tool-less interchange of the special
tubular multiplier permits a single Precision
TV Probe to be used with various test sets,
provided the proper cartridge has been pur-
chased.

FLEX-O-PIC

This is a specialty tool for hard-to-reach
parts and places, now being introduced by
Emco Enterprises, Chicago, Ill. It is a recent
development in specialty tools and an initial
market investigation proved that there is a
definite need and variety of uses for it
Flex-O-Pic can be ordered in any length.

ANTENNA MOUNT
ADJUSTABLE CHIMNEY

The JFD Manufacturing Co., [nc., announces
the availability of its new adjudtable Chim-
ney Antenna Mount. This ruggedly designed
mount can ke erected in 5 minutes. Only a
pair of pliers and a screw driver hre required.
There are no holes to drill. Rejult: Sharply
cut installation time and cost. The JFD unit
mounts on any chimney, pipe dr other rec-
tangular-shaped extension and | is securely
held with two 12 foot lengths o‘ heavy duty
galvanized steel bands, long entugh to gir-
dle the largest size chimney or/ pole. Con-
structed in two separate sections, the mount
permits unlimited spacing between brackets.
This achieves maximum supporfT of antenna
masts though they be over 6 feet in height.
This outstanding advantage dbviates the
need for secondary mouns, c1uy wires or
additional supports when installing unusually
high antenna masts. Moreover, more than
one mount can be bound to the same chim-
ney. The brackets firmly hold 4ny size mast
from 5" to 114" OD and do not require
any spacers or shims. All parts are made
from galvanized steel and aré completely
corrosion-proof. |f desirec, the JFD engi-
neered mount can also be screwed to any
corner of a building or similarly shaped ex-
tension,
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CARTRIDGE FOR LONG-
PLAYING RECORDS

A new variable reluctance cartridge, de.
signed especially for the new long-playing
records, has been announced by the Receiver
Division of General Electric's Electronics De-
partment at Electronics Park, Syracuse, N. Y.
The new cartridge, which features a low mass
stylus assembly and high compliance for
more faithful tracking, is one-third smaller
than previous models, according to R. S. Fen-
ton, sales manager for the division's com-
ponent parts section. The new, improved
shape of the cartridge makes it more uni-
versally adaptable to various tone arms. It
also affords greater clearance for record
changers. The stylus of the new cartridge is
a sapphire, measuring one mil in diameter,
as required by the new microgroove record-
ings.

ISOLATION TRANSFORMER

A new tool for the radio serviceman which
permits speedier servicing of ac-dc receivers,
provides greater on-the-job safety, and offers
a number of other advantages to the radio
shop, is a new RCA "Isopat” Variable-Volt-
age lsolation Transformer (WP-24A) intro-
duced by the RCA Tube Department. Exclu-
sive feature of the new instrument is an ad-
justable voltage-tapped primary and second-
ary. With this tap arrangement, the primary
can be set to the prevailing power-line volt-
age, and the secondary receptacles in the in-
strument will then provide a choice of a 117-
volt normal supply, a 105-volt low supply, or
a 130-volt high supply, under medium-load
conditions. Speedier servicing and quicker
detection of faulty components is made pos-
sible by this choice of test voltages. The
117-volt normal supply permits the service-
man to check receivers at the voltages for
which they were designed to operate, Tests
at high and low voltages prevent kickbacks

+ to page 33
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for WIRE RECORDER-
RADIO

combinations

MODEL

78

with push-button
control

Webhster-Chicago
WIRE RECORDER

is a top quality, precision unit designed for installation

in radio console or for use in semi-portable

applications with radio or high fidelity amplifier.

Model 78 provides all combinations...recording from
radio or microphone; playback through headphones,

radio or external amplifier, with simple push-button control
of electrical circuits. A sensitive meter provides

accurate recording level indication and the wire transport
mechanism is positive acting and foolproof.

Easy to install... Model 78 is easy to install,
and makes an ideal combination. Contained in an
attractive metal case which mounts as a complete unit,
Model 78 is furnished complete with microphone,

one spool of wire and all necessary plugs, cords and
instructions for neat installation.

The radio-listening public is
demanding avxiliary equip-
ment for more complete enjoy-
ment of their radio programs,
record music and home enter-
tainment.

DEMONSTRATE and install
Webster - Chicago Model 78
Wire Recorder.

Ask your Websfer-Chicago
Distribufor

WEBSTER-CHICAGO

famous, too, for Webster-Chicago Record Changers and
Magic Nylon Phonograph Needles

5610 W. BLOOMINGDALE AVE. ¢« CHICAGO 39, ILL.

27



! JUST PUBLISHED!

NEW BOOKS

to help you cash in
on the industry’s

GREATEST SERVICING
OPPORTUNITIES

PRACTICAL TELEVISION
SERVICING

B8y J. R. Johnson and J. H.
Newitt. 375 pages, 6x9, over
230 illus., $4.00.

NEW! DIFFERENT!
DOWN-TO-EARTH

At last you can get a
book that really gives the
lowdewn on television serve
1cu|g~ -one  that tells you
just what to do and guides
vou on precautions to take
and  mistakes 1o aveid.
PRACTICAL TELEVI-
SION SERVICING isn't a

= ”‘C" cal

S

|cmg

d

Taanis KOS I

7

Practical Help
On

—Rt, 141, de- book of _rlhc.-ory or<n_1athe-
tector sections  Matics. The authors- —one a
—video ampdi- radio editos. the other a
flers well-known  engineer—actu-
—synchronizing ally  operated 2 television
:i"r:n SW sweep  _ervice ~hop to get the how-

to-do-it data they now pass

—opower supplies :
o along to you in easily un-

—antennas; wave

propagavion derstood  form.  Television
—installation ‘omponents, construction and
_:l"'?:“‘;"""'“"" operation and how they dif-
irvmm i fer from 1adio are clearly
—-—w g, repair
techniques explained.  Also. they show
~—receiver trou. step by step how to handle

bles television trouble diagnosing
::;"’:‘II;:‘"';"’I":"'S' and servicing.  Read 1 10
case histories days at our risk!
ete.

FREQUENCY
MODULATION

Fundamentals—Apparatus
Servicing

By Nathan Marchand. 448
pages, 6x9, over 300

illustrations, $5.00 SIMPLIFTES

[his new book by a well SERVICE

known radio consultant has FROBLEWS!
been prepared first o help 1t takes more
you understand FM clearly rllqn ordinary
and, second. to explain fully radio knowledge
just how to handle I'M serv. fohandlemadern
ice work. Basic theory, cir- FM servicing,
cuits, transmitters, receivers This b ook

and mobile cquipment are feplefe with
covered——with  special em- l”uslrfnlons,
phasis on modern methods ‘chematic  and
of installing, adjusting and on-the-job  ex-

repairing . FM ~ receivers, amples - quickly
From circuit peculiaritics, A 7lps you
tuning indicators, antenna~, “nderstand each
FAM test units. receiver $teP of the

alignment to gencral servie- *°rk
ing procedure and dozens of
ther subjects, this book s
a practical guide to one of
radio’s  fastest growing e
velopments, Use  10alay
examination couj

Dept. RM-118, Murray Hill Books, Inc.,
232 Madison Ave., New York, 16, N. Y.

Send me the books checked below for 10.
days’ examination on approval. In (0 days |
will pay for the bouks plus a few cents postage
or return them postpaid. (Postage paid on cash
orders; same return privilege, Books sent on
approvat in U, S. only.)

[J Johnson & Newitt—PRACTICAL TELEVI.
S1ON SERVICING, $1.00.

0 l:lsalé%hnnd—FREQUENcY MODULATION,

Name
Address 00 0o
City . .. Zone.
State
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by John T. Frye

112 other day | was visiting the
T shop of a serviceman for whom
I have a great deal of respect. Not
only has he heen tixing radios for a
score of years, but he does a lot of
reading and has a very sound knowl:
cdge of radio theory,

I noticed that he was still using
his multimeter for all of his testing,
and the thin laver of dust on the new
vacuum-tube voltmeter that he had
bought about six months ago strongly
mdicated a lack of use,

“What's the  matter  with  the
vicuum-tube voltmeter 77 T inquired.

“Nothing's the matter with it,” he
rephed, “but | guess 'm just oo
old a dog to learn new tricks. T can't
get used 1o the thing,  The voltage
pattern of a radio looks altogether
different when vou use it from whal
when vou test with Old

here. The plate voltage on a
audio stage will read iy or
seventy-five  volts higher  with  the
VTV than it will when vou cheek
with the ordinary meter. \n av.ce.
voltage that will just mahe the meter
of the multitester twitch, will pin the
needle en the VTVAL on a low-range
scale.  Old Betsy has been lving to
me s0 long, and [ have hecome so ac-
customed to allowing tor that, that |
just can't get used to having that new
gadget tell me the truth.”

Hle was hali joking. but the fact
remained that he was not taking ad
vantage of the fine features of the
new mnstrument simply because  he
had not become suthciently familiar
with it to have confidence itz read
[t was extremely easy for me
to understand his feelings in the
matter. for | had been guilty of the
same thing.

In forcmg myseli to learn to use
new mstruments and new techiques,
I believe 1 have found the most prac
tical way of accomplishing this end.

it does
Detsy
first

ngs.

The system T use is a combination of
“plaving” with the instruments and
of comparing the findings of the new
mstrument with that of 4 familiar
prece of test equipment.

Let’s take the ’scope, for example.
When 1 first bought ming, 1 tried
everything I could think [of on it
[ did not take the manufacturer’s

word for the sensitivity. | I placed
various a-c voltages on the deflection

plates, both with and without the
amplifiers, and measured the amount
of spot detlection. T looked at the 60
cvele sie wave and at the sine wave
output of my audio oscillator. A
sitmple phase splitter was built up so
that the pattern obtained wiith a phase
angle of anywhere from 0 to nearly
180 degrees could be seen,

The modutated r-1 voltage was put
into a receiver, and this r.f. was
picked off oi the last i-f plate ang
put on the vertical plate of the ’scope
without the amplifier. This permitted
me to use the familiar f‘modulated
envelope” method of cliecking  the
percentage of modulation| of the sig-
nal generator. With the same setup.
the detected sine wave was inspectecd
at every pomt in the audio systems
of variots receivers.  The cathode
crretit of an audio stage was openel
and a variable resistor [inserted in
place of the usual fixed pne. \Vary-
ing this while watching the sine wave
on the “scope screen qujckly taught
me what happened when a tube had
cither too much or too little bias.

When | ran across 4 set with a
leaky coupiing condens¢r 1 took a
look at the sine wave otitput before
I replaced the condenser. and then |
took another look and| noticed the
difference.  The same thing was done
with a radio in which the plate re
sistor of one of the tubes in tae
phasc-inverting system had changad
value consulerably and| had thrown
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the network out of balance. In
short, every time I ran across a re-
ceiver defect which I thought could

be indicated by the ’scope, I made SH R !!9 G”
it a point to examine the output of E M

the sct with the oscilloscope, making
careful notes and sketches of the pat-

tern before and after the trouble was
corrected.

The same thing was done with the
VTVAM. A few extra minutes were
taken to go over nearly cvery sct
just before it was taken off the bench
after it had been put imto correct
operating condition. From this prac-
tice was gleaned a practical working
knowledge of what constituted nor-
mal voltages in every tvpe of set as
measured with the VVTVM.  Next,
radios were first serviced with the
usual methods, and then 1 tried to
think of a way m which the new
instrument could have been used o
spot the trouble quicker and more
casilv. If 1 could think of one, I
checked the theory by actual meas-
urements before the set was returned
to normal operation.

It did not take many weeks of this
sort of experimenting and comparing
before [ found myseli reaching for
the \7I'VM or the "scope probes first
when I encountered a tough problen.
Without realizing it, 1 had built up
confidence in the new mstruments
and had learned to recognize devia

Gives Maximum Reproduction of

tions from normal receiver perform . . .
ance in terms of VTVN readings or MICrO'GrOOVE Record Fldehty
oscilloscope traces.

Perhaps there are some of you The Shure *“900MG”’ Pickup is an ideal instru-

who sayv, “You can learn how to use

a vacuum-tube voltmeter or an oscil- ment for tracking on the new micro-groove

loscope by reading books and maga records. It tracks at 6 grams . .. uses a special
zine articles.  Why should 1 go . ; . . :
through all of that comparing and offset osmium-tipped needle with a point radius
exllx‘l‘im(‘mi".‘: juslllﬂ prove to my- of only .001” . . . and has an output of 1 volt!
self that what the books say is so?” .

Well, my friend, I am one of those The Shure lever system has been adapted in the
persons who need to try out a new development of this new pickup—providjng a

bit of information to make it really . . . . .
stick. It is not so much that 1 doubt high needle compliance. Listen to it—you will be
what | read. Rather it is a case in thrilled with the results!

which a demonstrated bit of new
knowledge seems to sink much deeper
mto my mind and to take on much Model “900MG” Code: RUZUZ
greater significance. I often forget
what 1 read, but 1 never forget an
experiment that I have carried out.
Take the case of service notes, for
exaniple. 1 have to have a filing svs-

tem for thosc that I clip from mag SHURE BROTHERS I
azines, but I nced no such sys- s 1INC.

tem for those | have discovered my Microphones and Acoustic Devices

Shure Patents [ssved and Pending. Licensed under the Pateats of the Brush Development Co.

> to poge 38 225 W. HURON ST., CHICAGO 10, ILL. « CABLE ADDRESS: SHUREMICRO
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CAPITOL RADIO ENGINEERING INSTITUTE
Pion=er in Radio Engineering Instructior—Since 1927

BIG NEWS OF THE YEAR!
Introducing—

The st All Service Course
in CREI History

lelevision and,

FM Servicing

This basic CIRE1 Servicing Course
paves the way to greater earnings
for you. Since 1927 thousands of
professional radiomen have envolled
for our hemec study courses in I'rac-
tical Radio Engineering. Now, for
the first time, we introduee a Prae-
tical Servicing Course. You do not
have to be, or want to be, an en-
gineer to benefit from this course. It
is written for you—the average cood
servicemen! It’s not too el¢mentavy
for the expericneed. It’s not “over
the head” of those who have limited
experience—if they have real ambi-
tion. and natural ability.

CREI developed this course 2t the
request of severai large industrial
organizations. The uirgent need of
capable, trained servicemen is one of
the big problems of the industry.
Hundreds of thousands of Television
Receivers will be marketed in 1948.
In yeurs to come millions more will
flow :nto American homes. With
Television comes I'M reccivers and
circuits. This new ftield demands a
trenendous increase in the number
of properly trained television and
FM technicians to install and service
this equipment.

This can be your big year! Dont waste an.
other dux. CREI has the answer to roeur future
security in this new seirvicing course. Write today
for complete information. The cost is popular
The terms are easy, the information is free.
Write today.

MAIL COUPON TODAY

h-------------------------'.

I})

: CAPITOL RADIO ENGINEERING INSTITUTE :
8 16th & Park Road, N. W., Dept. RM I
8§ Washington 10, D. C. M
: Gentlrmen : 1
s Please send me complete details of your ¥
g rew home study course in Telcvision and §
y FM Servicing. " | am attaching a brief ]
g resume of my exterience, education and !
§  Present position. :
b ~Name '
: STREET ....... 360000a0000aas :
i ocry ... ZONE. ..  STATE ...... [

W [J1 am entitled to training under G.l. Bill
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Current expansion of  television
viewing tube production by Svlvania
IZlectric Products, Inc., will include
a new plant at Ottawa, Ohio, accord
ig to J. C. Farley, general manager.
Radio Division.  He said that oper
ation of the new plant will begin
within a few weeks and that it will
double Svlvania’s present rate of tube
output for the incre: 1smg demand of
television set makers.  Initial pro

duction facifities at Ottawf.” he con
tinued. *will be mereased. supple
menting the capacity of [two plants
at limporium.  Decision to establish
a new television tube plant in Ohio
is consistent with Svlvaifia’s decen
tralization pattern.  The  location,
close to supplies of vital glass and
strategically located for tlistribution
o television set manuiactirers in the
Chicago arca. should help expedite

J. Fine, Research, Jim Finneburg, Chief Engineer, Milt Friedburg, Assisfanf Chief
Engineer, Bob Weiss, Test Engineer, and Ray Jaracz, of the Ward Préducts Cor-
poration, submitting the new Ward TVH-9 television antenna to field tests.
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shipments by reducing transportation
time required for both raw materials

and finished products. od/ o4 e
| | o lextbilily mokes <

Widespread cooperation of retail
and wholesale trade organizations, as
well as other groups associated with
the broadeasting mdustry, in the pro-
motion and observance of National
Radio Week, Nov. 14-20, 1s mdicated
m the mitial responsges to letters of
mvitation  from the RMA-NAD
National Radio Week Committee,

“the Service Man’s Line”

Brach antennas . . . long known for dependability

Chatrman . B, McGill, of Westing- . maximum reception . . . trouble-free operation
house Radio Stations, Inc., said re- .+ . durability and ease of installation . . . now
feature an added extra . . . Flexibility. Unique con-

centlyv.  More than a dozen trade
groups have pledged their aid in
making the 28th anniversary of radio
broadcasting the industry’s greatest
jomt celebration, Mr, MceGill said,
and others are being heard from
almost daily.

struction features aid the service man in making a
more rapid installation to which future additions or
modifications can be easily made.

’- FLEXIBILITY A complete line designed with
basic antenna parts which are convertible to more
complex arrays as required by location and recep-
tion problems.

2- COMPLETE KITS Each antenna model is in-

dependently designed and furnished in a completely
packaged kit containing all necessary hardware,
downlead (when desired) and the Universal Base
Mount . . . ready for installation.

30 PRE-ASSEMBLY tach antenna is factory
pre-assembled as far as possible, ready to erec:.
Complete and simple installation instructions. Saves
valuable man-hours on the roof.

4. MECHANICAL STRENGTH weather - tested

for durability, Brach Antennas feature a husky steel
mast, rigid connections, sturdy base mount, neat

A gala radio mdustry celebration
1s planned in Chicago during the
week of May 15, 1949, comhininu
the 25th RMA “Silver Annmiversary’
convention and the annual Radio
arts Industry Trade Show. The
Stevens Hotel will be largely taken
over for the joint industry program
marking the founding of RMA in
1924 and the annual Parts Trade
Show. An elaborate “Silver Anni-
versary” industry l{;mquct will climax appearance. All parts corrosion resistant.
the celebration on Thursday evening,

May 19, 1 the Stevens Hotel Grand 5. superior RECEPTION Designed with en-
Ballroom. The decision to combine gineering ‘‘know-how''. All Brach antennas are
the two big industry events was made factory pre-tuned, matched for 300 ohm transmis-
g sion line with large dicmeter aluminum elements

for better signal pick-up. Directivity patterns and
standing wave ratios available upon request.

recently by the RMA DBoard of
Directors and concurred in by the
directors of the Radio Parts and
Electronic IEquipment Shows, Inc,
which operates the Parts Show.

0000000000000 000000000000 0000000000000000000 sReiI O

New! Tops in TV!
A tentative  program  for  the HI-LO ROTATABILE

Rochester fall meeting of members

of the Institute of Radio Engincers Antenna
and I{AIA Engincering Departn]cnt Here it is! A rotatob'e ontenno to provide peok
h R b = t T} ‘t' o ” performonce with ony stotion ot ony time. Broch
as been sent out. 1€ mec ]nb Wi introduces the new “Superview™ Rototoble, cover-
take place in the Sheraton Hotel, ing both high {174 MC to 216 MC) ond low (88
. Yaw Werdk P Tyt MC to 108 MC) TV bonds. High bond extension
I{OChCStCI: :\C“ Oork, on *\0\ cmben ovoiloble for eosy oddition to stondord dipole
8 9, 10’ 1948 orroy for seporote orientotion. No more multiple
0 o

imoges. No more “weok"' stotions. Broch's Super-
view HI-LO assures television reception thot's
tops. Moke sure and investigote the new Super-
view line todoy.

With U. S. government purchases
aCCOllllllllg for /1 'pcrccnt Of lh(.. .t()- Write for Free Broch cololog showing complete
tal, sales of radio and television line of TV ond FM ontennos ond occessories
transmitting  and  communications
equipment by RMA  member-com-
pantes aggregated $50,318,006 dur- 3
ing the sccond quarter of 1948 and ® I_ S BRACH MFG BORP

R . L
brought sales of this type to $80,-
346,321 for the first six months of

this year, the Radio Manufacturers
— to page 43

200 CENTRAL AVENUE, NEWARK, N

WORLD’S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES
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REVIEW 0F TRADE

LITERATURE
1

To avoid delay when writing to the monufac-
turer give issue and page number

RCA Sound Catalog—.\ new 84-
page illustrated  Sound  Products
Catalog. listing the company's com-
plete Ime of sound cquipment, has
just been released by the RCA Engi-
neermg Products Department.  The
attractive new booklet is divided into

products as microphones, amplifiers,
sprakers, program eontrol and  dis-
tribution  facilities, and  specialty
products.  Iach section in turn pre-
sents a comprehensive list of prod-
ucts designed to meet needs ranging
from those of portable svstems to

sections dealing with  such sound  those of giant sound installations.
RUGGED! DURABLE!
. A POWER SUPPLY _
THAT CAN REALLY “TAKE /7

MODEL "A"

6V or 12¥ DC filtered from
10/115 V 60 cycle power line

This model has proper rectifier, choke coil, condenser and trans-
former 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 solenoid
tuning and tone controls; 12 volt marine and aircraft radios; tele-

phone circuits, laboratory apparatus, etc.

Write for complete information

ELECTRO PRODUCTS LABORATORIES
Pioneer Manufacturers of Battery Eliminators

549 W. Randolph St. Chicago 6, Il

32

Concise descriptions of eath model
include such information as special
features, uses, and specifications, as
well as photographs and diagrams.
Alany new items, such as the RCA
Wire Recorder, the Model |SP-15A
Portable Sound System, the RCA In-
tercom Nystem, the 250-watt Ampli
tier, and the Bantam Velocity Micro-
phone (MI-12002). are fully de-

scribed,

Copies of the new catalog| may be
obtained by making written| request
to the Sound Products Sccl{on, lin-
gineering  Products  Department,
Radio Corporation of Ameri¢ga, Cam-
den. N. J., specifying “Sound Prod-
ucts Catalogue #218-1."

Allied Radio’s 1949 Catalog—
Allied Radio Corporation, (Chicago,
announces the publication of| its new
1949, 180-page  catalog,  tovering
“liverything in Radio and Hlectron-
ics.”  Special  emphasis has  been
placed on equipment for industrial
maintenance, rescarch, and |[produc-
tion requirements, as well as for the
needs of government agencies. There
are detailed listings of electronic
tubes, test instruments, lrzmsfm'lm-rs,
resistors, condensers, rheostats, re-
lays, switches, rectifiers, todls, wire
and cable. batteries, sockets| gener-
ators, power supplies, and other types
of equipment in the industrigl field.

Al equipment is presenteq in or-
gamzed sections with items |indexed
for casy reference. A handsome
rotogravure section lists public ad-
dress and intercommunication units
for every indoor and outdoor re-
quirement, including ready-to-install
systems for a variety of mdustrial

applications,  The  ¢lectroni¢ sound
equipment  section  features  high

fidelity amplifiers by Knight, Altec
Lansing, Brook, and Goodpll, and
high-fidelity speakers by Jensen and
Stephens.  This section also jncludes
comprehensive  listing  of | micro-
phones, speakers, and other acees-
sories,

This new 1949 buying gulde may
be  obtained without charge from
Allied Radio Corporation, 833 \West
Jackson Blvd., Chicago 7, I, ¥ » »

Lafayette-Concord Radio 1949
Catalog- The new catalog| of this
company ( No. 89) has 178 piges full
of descriptions and prices of dvailable

- #o page 40
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Indusiry Presents

-+ from page 27

due to different line voltages between cus-
tomer homes and the service shop. The 105-
volt low supply permits a quick check for
oscillator stability, and the 130-volt high
supply makes possible a breakdown test to
expose parts on the verge of failure. Inter-
mittents may also be revealed by the high-
voltage testing technique, since receivers
which operate satisfactorily at 117 volts oc-
casionally develop intermittents at 130 volts
due to expansion caused by increased heat.
The new RCA Isotap provides protection
against shocks from ac-dc chassis to ground,
and prevents damage to test equipment. By
placing the instrument between the power
supply and the radio receiver being tested
or the test equipment being used, shorts are
eliminated between chassis and ground, and
between two separate chassis. Line noise,
which may interfere with radio servicing, is
also reduced by the Isotap, which has its
secondary conductively isolated from the pri-
mary. In areas having high or low line volt-
age, or noisy power lines, the Isotap can be
permanently installed to provide improved
radio reception in customers’ homes. Vari-
ously useful in other ways around the radio
shop, the new RCA lsotap can be used to
speed up the heating of a soldering iron, or
to overheat it temporarily for soldering large
joints, by plugging into the 130-volt tap.
The 105-volt tap can be used as a keep-
alive connection for the iron.

PRECISION TUNERS

Precision tuning assemblies calling for very

close tolerances required for dependable
settings with a minimum of frequency shift
at any point within the a-m broadcast band
in automoible radio receivers are now avail-
able from the Parts Department of Sylvania
Electric Products Inc., Emporium, Pa, Service
provided includes tooling for production,
metal stamping, plating, fabrication and over-
all assembly of component products built to
customer specification.

— to page 37

RADIO MAINTENANCE e NOVEMBER 1948

UTAH TRANSFORMERS

PERFORMANCE

U'I‘AH announces o new group of replocement transformers designed es-
pecially for use with Utah Speakers. They're englneered and built for peak perform-
once under severe climatic conditions . . . each transformer must pcass molsture and

operational tests.

Utah construction assures complete vacuum impregnation, the

use of cellulose ocetate insulation, and other ine materials. Three types... Univer-
sal Output, Universai Line, ond Single Output . . . in eight sizes, cre avallable for

UTAH RADIO PRODUCTS

immediate delivery.

HUNTINGTON,

DIVISION OF INTERNATIONAL

INDIANA

DETROLA CORPORATION

EX?ORT DIVISION: MORHAN EXPORTING CORP., N.Y.C.

UTAH QUALITY RADIO PRODUCTS

Ask For Model 209

THE

\
\

A

%:Z/ Fanebus

Elcctronie
N\*x\VO|.'|'--—O|'"A—CAPAC"'Y
MILLIAMMETER

Large laboratory size with giant 9-inch meter.
Measures resistance (.1 ohm to 10,000 megochms),
capacitance, inductance, cwrent, voltage, both
AC (30 cycles to 300 megacycles) and DC,
A universal test instrument for all radio and
electronic service work,

See Your Jobber Todoy or Write for Litetature

THE HICKOK ELECTRICAL INSTRUMENT CO.
10634 Dupont Avenue . Cleveland 8, Ohio
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NEW Television Kits, and Equipment

Important Advances in TV Reception and Servicing!
Transvision makes television more enjoyable, more profitable

MODEL 10 BL TV FM KIT NEW . . . FIELD STRENGTH METER

RANSVISION manufactures the most extensive line of high quality Television

Kits, Cabinets, Components, and Special Equipment. ustraied and listed here
are only a representative few of Transvision’s leading values. See your distributor.
MODEL 10BL, TV/FM Kit, gives 115 sq. in. picture; complete FM Radio; receives all channels; stream-
lined _ cabinet ......NET $269.00
Roto-Table for Model 10BIL. gives full 181° visibility ...NET §23.50
MODEL 7CL. TV kit, gives 80 s in_picture; cons eamlined desien,
Recelves all 12 channels; continuous tuning ...... 900000080303030 NET $199.00

MODEL 78L, same as 7CL except that 4t Is a tah model NET $189.00
All prices include cabinets, tubes, all-channel double folded di-pole antenna, and 60 rt. of lead-in wire,

NEW . . . TRANSVISION FIELD STRENGTH METER . . .

Improves Instatlation! Saves 2 the Work! Has numerous features and adrantages. including—(1) Measures

actual plcture signal strenzth . . . (29 Permits actual plcture gignal measurements without the use of a
complota televlsion set . . . (3} Antenna orientation can be done exactly . . . () Measures losses or gain
of vavious antenna and lead-in combimtions . . . (51 Useful for ehecking receiver reradiation  (local os-
cillator) . . . (6) 13 CHANNEL SELECTOR . . . (7) Amplitudes of interfering signals can be checked
... 8) Welghs only 5 Ibs. ... (91 Individually calibrated. .. (10) Housed in attractive metal carrying
case . . . (11} Initial cost of this uni® is covered after only 3 or 4 installations . . . (12) Operates trom
120 volts, 60 cycles. ()9 ;0
Transvision Fleld Strength Meter. MODEL FSM.), complete with tubes ......... .o NET o

LA AR S T
—— A

NEW ALL-CHANNEL BOOSTER NEW REMOTE CONTROL UNIT KIT

TRANSVISION ALL-CHANNEL TELEVISION BOOSTER . . .
To assme television reception in weak signal areas, or arcas which
are out of range of certain bhroadeast :fations, Transvision cngi-
neers have deslgned thls new boostes, I Increases signal strength
on all 13 television channels. Tunes all 13 television channels
contlnuously. Can be used with anv tipe of television receiver.
UnusuzIly high gain in upper televisior channels, $3 ;
Model B8-f ................ ceeeomonvaonoares LIST oS
TRANSVISION REMOTE CONTROL UNIT KIT . . . Will oper-
ate any TV receiver fiom a distance. Turns set on, tunes in sta-
tions, controls contrast and brightness, turns set off. Idcal for in-
stallationg where the television receiver is Inaccessible. Tuner unit
fa a high gain, all-channel unit with about 50 micro-volt sensi-

Radiomen . .. you can
GET INTO THE

TELEVISION
BUSINESS

in a BIG WAY with the

TRANSVISION
DEALER PLAN

Write for detoils now!

tivity. Kasv to assemble in about an hour. C
Model TRCU, with 25 feet of cable .......... LIST $4)'00
Without eabinet ......... .. ..o . el ieiee e $47.00

NEW 8.-PAGE CATALOG showing complete Transvision line now
available at your distributor, or write to:

TRANSVISION, Inc. ceet. rm New Rochelle, N. Y.

in Calif.: Transvision of California
8572 Santa Monica 8ivd., Hollywood 46

All proes 5% higher west of Mississippl; all prices fair traded.
\ All Prices Subject to Change Without Notice
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Record-Changer
Repair

— from page 15

tone arm landings and reqord kick-
off. Tf the mechanism appears to be
operating correctly, it is lopded with
records and set playing phile the
serviceman goes to work on the next
set. The changer is checked with
several stacks of records in|this man-
ner. If no faults become |apparent,
it is given one more test stack under
close surveillance.  The changer then
gocs back to the customer.

Since they began this [test pro-
cedure, the number of retyrned sets
has dropped to negligible proportions.

Parts Sales

At first, the stock prollem was
stimple. They just kept on hand a
small supply of the parts, such as
gears, motors, springs, cte., that were
commonly used.  Expensive, seldom
used parts, were ordered from the
factory as nceded. Now that the
firm carries a large and [complete
stock, it is more complex.| As the
partners express it: “It is epough to
drive vou crazy. We've dot every
nut, bolt, gear, spring, wire |and part
for every changer now being made,
and some that haven’t been|made in
years.” -

To simplify matters for repairmen
who want to order, both catalog and
service manual numbers are lused for
parts. In this manner, a r¢pairman
who has a service manual but doesn’t
have a factory catalog, can'still get
replacement parts.  Liven fith the
dual number system, the shop still
gets orders for “the little gadget that
pushes up the bar under the rubber
wheel for the turntable.” LEventually,
they usuaily get the order straight-
ened out, but it often meaps extra
correspondence back and forth. Or-
ders like this break into the one to
ten day delivery service of which
Friends is so proud. Somp repair
shops get around the order |number
problem by just sending along the
broken part and requesting  another
just like it.

Both men have electronic back-
grounds. Herman Friend was with
a large Philadelphia radio didtributor
for 16 vears, first in the capacity of
radio technician and then as service
manager. He served in the radio
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section of the OSS during the war.

William Felsher was with the same
company in the capacity of radio
technician for three vears before
transferring over to the radio engi-
neering section.  During the war, he
was in the Signal Corps, making
radar installations.

Changer Rack

Desides distributing parts, Friends
has also started to manufacture cer-
tain parts and some equipment. In
the same manner in which they for-
mulated their own serviee informa-
tion on certain changer models be-
fore manuals became available, they
also designed special tools to make
their work casier.

Diggest headache was a method of
holding a changer so that it could be
worked on. At times it had to be
held upside down so that work could
be done on the under side, but most
of the time it had to be propped in
upright position in such a manner
that the cyele could run through.
They tried every commercial rack on
the market and found them either
clumsy to operate or clse not sturdy
cnough.  The result was that one
night they stayed late at the shop and
assembled a trial model of their own
ack.  Servicenmien coming into the
shop for parts would spot the rack
and want one. It's now a standard
item in their stock.

The same applied to rubber phono
drives. Good ones that didn’t re-
quire dressing when mounted on mo-
tors were almost impossible to obtain,
so they started to manufacture their
own. It was foolish to turn out just
a few of them for their own use, so
now Friends supplies phono drives
to the trade.

Bending Levers

One problem of changer servicing
was straightening or bending levers.
Previously they had to be taken out
of the changer, straightened or bent
at the correct angle and then put back
in the changer. The actual work on
the lever itseli just took a few secc-
onds, but the time consumed to get
the part out of the mechanism and
then put it back later, was consider-
able.  The two partners devised a
simple slotted bending tool that would
do the work while the part was in
the changer mechanism, thus elimi-
nating the need for time consuming
knock-down and assembly.

As more and more radio-phono-
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graph combinations are manufactured
and sold, and as public aceeptance in-
creases the number of record chang-
ers in use, the radio serviceman is
discovering that a growing propor-
tion of his business is becoming the
repair of record changers.  When a
combination is brought in. he cant
very well repair the radio and turn
down the changer, as so many shops
would like to do.

According to Friends. there i
really no reason for the fear in the
minds of servicemen about servicing
changers.  They are not an espe-
cially complex mechanism and are
certainly a good deal simpler than
any radio.  Although ability in clec-

tronic  lines doesn’t  automatically
mean  mechanical  capabilities, the
average radioman should, with the

atd of a service manual and a source
of supply for parts, be able to hundle
any service job on any make of post-
wir changer.

Equipment

Little equipment is needed to start
in record changer servicing. Out-
side of the standard tools used for
radio repair, a rack to hold the
changer and a bare minimum inven-
tory of parts are a must. This in-
cludes a supply of springs, rivets,
phono drives, hardware and a bottle
of cleaning fluid. Replacement crys-
tals should also be stocked in the
most commonly used types and val-
ues, and a bending tool will prove
helpful.  The entire stock, tools and
equipment, will probably be less than
$25.00.

If possible, a separate section of
the beneh should be set aside for
changer repair so that tools and parts
can have a regular place. Then too,
the underside of changers in use for
a considerable time is often dusty
and grimy and might gum up cabi-
nets of radios left for repair.  As
technical reference, a good standard
service manual covering changers is
invaluable.

Many shops, once they find that
changer repairs are forming a sizable
enough portion of their work, hire a
man simply to take care of that phase
of the business. They are careful to
pick a man with decided mechanical
ability, because he is capable of a
great output.

Here’s how the financial picture
looks for the average radio service-
man in the Philadelphia area who

+ to page 39

MEASUREMENTS
CORPORATION
Model 59

MEGACYCLE
METER

Rodio's mewest, multi-purpose instrument con-
sisting of o grid-dip oscillotor connected to its
power supply by o flexitle cord.

Check these applications:

® For determining the resonant frequency of
tuned circuits, antennas, transmission
lines, by-pass condensers, chokes, coils.

® For measuring capacitonce, inductance,
Q, mutual inductance.

® For preliminary tracking ond olignment
of receivers.

e As an auxiliory signal generator; modu-
lated or unmodulated.

® For antenna tuning ond transmitter nev-
trailizing, power off.

® For locating parasitic circvits and spurious
resonances.

® As a low sensitivity receiver for signal
tracing.

MANUFACTURERS OF SPECIF.ICATIONS:-
Standard Signal Generators 2?/:'5 rhil:; ';:' 75://:,, ;’;i:'
Pulse Generators Oscillator  ©nit: 334"
FM Signal Generators diometer; 2" deep.
Square Wave Generators FREQUENCY:

Vacuum Tube Voltmeters

UHF Radio Noise & Field
Strength Meters

2.2 mc. to 400 mc.;
seven plug-in coils.

Caparity Bridges cw MOD]l;t:A"o'N :
or ; cycles; or
Megohm Meters external.
Phase Sequence Indicators
Television and FM Test POWER SUPPLY:
Equipment 110-120  volts, 50-60

cycles; 20 watts,

MEASUREMENTS CORPORATION

BOONTON

@ New Jersey
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BASIC TYPES
REPLACE OVER

STANDARD
MODELS

150

Revolutionary Discovery
Simplifies Replacement—
Greatly Improves

Record Playing

van,

"Fc, = }6;<:c

~°~“

HECTRO-YOICE

New Torque Drive
Crysial Pickup Car-
tridge achieves clean,
clear tone definition
and fidelity that are

truly amazingl You
can hear the differ-
ence! Gives new life
to every record
library.

MODEL

pa7S WSTA
poOB  WSTAN
pouC  WSBA

AUTHORIZED
DISTRIBUTORS
EVERYWHERE

Write for Re-
placement Chart
Bulletin No. 146

New Model L-14
Microgroove
Crystal Car-
tridge, and New
Model 20 Mag-

¥ ¥
od with cortridges [V *i‘\:;’
t those morked with on
« 1o VA4 hole centers)-

o ished (4 side Flonge): netic Cartridge
xUse #B7 mountind Pl rnished (Wobﬂe:A'_ vype axcep! for Regular or
{use “C" '"ou“"f‘: :’ equivolent to ASTATIC Microgroove
All Model ‘:.E:g:nfn is not supplie .“ o cortridge consistent records also
Tone Arm ded that the lower Ak available,

1t is recommence, o instolled. jum-tip Needie.
with volume leve 12 ond 112 hove °“_': Model M12-5,
NOTE: Models '{::"Ié‘npmwﬁp Needle, specify

For Cartridge WV
H°\2-Sl or L12:5: [

E-Y Pet, Pend. licensed under Brush Patents ‘

IT PAYS TO REPLACE WITH

s

ELECTRO VOICE, INC.

i BUCHANAN, MICH.
Export: 13 Eost 40th S1., New York 16,
US.A. Cables: Arlab

EleclhioYores
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Custom Building

— from page 21

newer crystal pickups pf the type
that have low needle poiijt impedance
and better high response.

|

Speaker— General overgll quality of
construction is important in a speak-
er, according to Danby. | High pow-
ered magnets and a small gap make
for greater efficiency. Vertech speci-
fies that the h-f section pn the horn
have metal or phenolic cone, because
it is superior to paper|in lack of
peaks.  All speakers |should  be
checked for cone centering before
purchasing. This is don¢ by the old
reliable method of predsing gently
with the fingers at pointg 90 degrees
around the circumference and listen-
ing for any sign of scrape.

Extra Features

When a picce of eqdipmcnt has
extras or gadgets, the possibility of
trouble is considerably greater. If
the extra feature is of good quality
and design, then it is alright. But if
the extra rates only fair|in (his re-
spect, then it is a likelyl source of
trouble. .

For example, a volumf‘ expander
is rated by many music lovers a
necessary addition to a record col-
lection. However, if the volume ex-
pander in a set is poorly designed,
the entire instrument mpy be  dis-
qualified electronically. If a tube is
bad. the set may still sound right,
but when the volume expander 1s
off, the entire set becomes inferior.

In  general, both  firtns  advise
against the use of extras, such as
volume expanders and sgratch sup-
pressors, unless the cusfomer spe-
cifically demands it.

The quality of extra fdatures can
be judged best by simply listening
to the reproduction. For| a volume
expander, play a record off some per-
cussion instrument or df a harp
string suddenly muted with the hand.
Play the record at a loud yolume anc
listen. The music and the| expansion
should  be reasonably ¢lean  and
sharp. There should be mo eobvious
hangover. The equipment| should be
capable of handling the volume with-
out overload and should| introduce
no distortion of itself. | In other
words, the listening quality of the
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music should be improved but the
final sound should not hint at the
means,

Picking Components

High fidelity components are avail-
able in many pricc ranges, varving
from the moderate to the astronomi.
cal.  Quality does not absolutely fol-
low with an increased price tag.
There are top quality expensive sets,
but similar performance is also a
characteristic of many moderate cost
speakers, amplifiers, ¢te. For cach
serviceman going into high fidelity
building, there will have 1o be a cer
tain amount of experimenting until
he determines for himself just which
components are best.

In general allotment of money for
components should follow a certain
ratio, with a large proportion allowed
for the clectronically more important
or more critical sections of the cir-
cuit.  IFirst consideration, according
the Vertech, is the speaker. A speak
er must be good to begin with, be-
cause no adjustments are possible on
it. .\ speaker that distorts or can
not carry sufficient load, can’t he
“jacked-up” in any manner.

Next in importance for considera
tion is the phono pickup.  Here
again, if the arm does not pick up
the tones, they can’t be introduced
later.  With most commercial sets,
the pickup and the speaker compli
ment are usually the weak links. The
amplifying section often far  out
strips the ability of the tone arm to
send in signals, or the speaker to
send forth the vibrations.

The third most important com-
ponent of the set is the amplifving
section. There are amplificrs on the
market at moderate cost that can, ex-
cept at very high levels, meet the re-
quirements of much better than aver
age speakers. Thus, while the price
range of the various parts may vary,
they should be equal in respeet to
quality of reproduction.

When buying stock components, it
15 a good idea to stick pretty elose
to name brands. When vou buy big
nanies, it is a safe bet that the guar-
antee will be good and that replace-
ment parts will be available for vears
to come. There is nothing more ex-
asperating than trying to fine a tone
choke for a little known set no long-
er made, Tf possible, even when buy-
ing reputable makes, always try the
set before buying. It's the same pro-
duction line story all over again.
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Right next to the perfect unit may
be a lemon.

It would be almost impossible to
list specific brands and sav “Here
are the components 1o use.”  So
much of this is a matter of opinion.
Both Vertech and Danby tried units
of many makes before they evolved
their own standard set of compo-
nents for cach price range. The se-
lections they made are based on in
dtvidual preferences, narrowing the
ficld 1o one part will have to be tried
by the individual serviceman. The
factors suggested above are good
minimum standards. Deyond that. it's
largely personal preference.

Components are manufactured by
many leading companies. They can
be obtained through dealers, supply
houses and mail order firms. There
are plenty to choose from.

Matching Components

It is comparatively casy to mateh
the various components.  Just follow
the manufacturer’s specifications.
Fach part has a value, and it is just
a matter of cqualizing down the tine.
If the pickup has a low output. then
it needs a pre-amplifier. 1f the am-
plificr output and the speaker input
don’t match, then a matching trans
former is in order.

The manufacturer will often—as
mn the case of speakers—recommend
certain transformers, if it is neces-
sary to match the speaker to various
amplifier outputs. These, based on
carcful caleulations and tests, have
been found 1o be accurate.

In gen-
eral, it is

good practice o follow
such recommendations,

Results That May Be Expected

A wise, carefullv chosen  and
matched expenditure of $250.00, can
produce a set that is equal or superior
to most commercial  radio - phono-
graphs on the market, selling around
$750.00. It isn't necessary to spend
as much as $250.00. A smaller in-
vestment will give results in this
same proportion. In every case, the
specially built set will be superior
to the commercial one,

Most clite commercial sets have
good tuners, excellent amplifiers, but
an insufficient speaker compliment to
handle the output. It’s like mounting
a Rolls Rovee engine on a scooter.
The serviceman, by picking his com-
ponents  more  c¢venly  matched in

TILT-0-MATIC
TONE ARM

See Page 47
for the important full
page advertisement

0% wesster-cHicAcO

quality, can obtain far more consis-
tent results.

let's say that the amplifier in a
commercial st has an output of 20
watts. The set vou build has an out-
put of 12 watts. The same spcak_cr
that vou both use will pass, undis-
torted. 10 watts. Tt comes out even
in the end, except that the cost col-
umn for your set is a lot less.

In selling a specially built set _of
this tvpe, the best method is to give
the customer a listening test. Show
him the speaker used in a large com-
mercial set and then show him that
vou are using the same one in a set
at a much lower price. ¥ ¥~

Industry Presents
- from page 33

INTERFERENCE FILTER

What interference filter to use and how to
connect it is readily and positively d?fer-
mined by the Aerovox lnferfe:rence Filter,
offered by Aerovox Corporation of New
Bedford, Mass. In a sturdy metal cabinet
with rigid side handle and with hinged cover
compartment holding the assortment of con-
necting cords, plugs, receptacles and clips,
the Selector goes out on the job. The‘re it is
readily connected in various ways w‘ufh the
noise producing appliance or equipment.
The knob is then turned through the series
of different settings, each bringing into cir-
cuit the same circuit elements as found in

- to page 41
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TV Equipment
— from page 17

burnout; simplicity of meter scales;
“Zero Adjust” that does not have to
be reset when rauges are changed ;
a zero-center scale for use in aligning
M and a-f-c discriminator circuits;
and provision for the use of the RCA
Diode Probe or the RCA Crystal
Probe to measure r-f voltages up to
250 megacycles.

TEST OSCILLATOR

The WR-67A Test Oscillator was
designed to provide a dependable in-
strument for use in the analysis of
receiver performance. It is adapted
to the alignment of radio receivers,
i-f alignment, r-f alignment, recciver
fidelity measurements, CW  tests,
audio tests, and calibration. It is
particularly useful on the service
beneh as an instrument for determin-
ing the source of trouble in a receiver
by the signal-injection method.

The WR-67.\ has cexcellent oscil-
lator stability, iron-core inductances
in the audio-oscillator circuit, a vari-
able-level constant-impedance output
circuit for cach setting of the Step
Attenuator, and three constant-fre

quency channels for use in aligning
the r-f and i-f stages of standard-
broadcast receivers.  To  facilitate
alignment operations, a source of
amplitude modulation at approxi-
mately 400 cveles is provided inter-
nally. This audio signal may be used
independently if desired, up to 23
volts appearing across 100,000 ohms
impedance at no extra load. Por
measurements such as overall fidelity,
modulation  from an  external o-f
source may be applied.

AUDIO OSCILLATOR

The type WA-34A Audio Oscil
lator is an a-c¢ operated instrument
for generating  sinusoidal voltages
within the frequency range of 20 to
17,000 cycles per second. A tappe:i
output transformer makes it possible
to match the oscillator output to load
impedances most frequently encoun-
tered.  An electronic eve indicator
serves as calibration indicator, output
level indicator, and pilot tamp.

It finds application in locating
speaker and cabinet rattles, signal
tracing in public address systems,
measuring radio receiver fidelity,
fidelity signal tracing audio amplifier
frequency response, frequency meas-
urement, audio  amplifier  overload

in perfect condition . .
low too!

3515 N. 17th St.

® Cones and fields in stock for any speaker

¢ Full range frequency test
® Audio test at full power rating
® Professional workmanship

Send a trial speaker, parcel post, for quick reconing and return
. 5"—g1.50 . ..

A. G. RADIO PARTS CO.

SPEAKER SPECIALIST '

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

12"—$3.00 . . . others

Philadelphia 40, Pa.
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characteristics, small ftransmittee
modulation characteristics| r-f signal
iracing, checking tone controls, and
precision measurements pf o various

Kinds.

o0 108 gssaeoew L" e

|
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EQUIPMENT RACK

The RCA Test quuipn‘ncm Rack
(WS-16A) is designed as an efficient.
ultra-modern cabinet for any six of
RCA’s matched units of | test and
measuring  equipment.  (fombining
eve-appeal with utility, the |new rack
scrves both as a smart showcase for
the display of such units as the six
discussed in this article, and as an
efficient service rack.

Built for mounting on top of a
workbench, the new rack accommo
dates the six pieces of cquipment in
two rows with a flush fittjng front
panel which cexposes only Lhe faces
of the equipment, providing the effect

of custom-built laboratory ti'st equip
ment. ¥ ¥ ¥

Over the Beneh

- from page 29

self. As soon as I put a refeiver on
the bench, all of my former experi
ences with this particular model are
instantly available in my |memory.
Most other servicemen tell| me that
their minds work in the sanie way.
The important thing is,| though,
that this system makes you thorough
ly familiar with your tools, with ex
actly what can and cannot |be done
with each, so that you rcach almost
instinctively for the best |pair of
probes when vou are confrotited with
a particular problem. In yodur casc.
familiarity will have bred confidence
so that vou can focus all| of the
powers of your mind upon the prob
lem to be solved instead of diverting
part of those powers to the uestion
ing and interpreting of the indications

of an unfamiliar test insfrument.
[ i
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GREYLOCK

'RADIO TUBES

GT, Glass & Miniature Types
All Tubes in Individual Cartons

6A8GT 12AT6 IRS
6AT6 12BA6 T
6BA6 12BE6 1U4
6BE6 12K7GT IS5
6KIGT 12Q7GT 354 c
6Q7GT 125A7 3Q4 Y
6SA7GT 28K7  3vq {
6SK7GT 32397 12aue
6SQ7GT 2526GT  12BF6
| 6V6GT 33ws 3585 each
X4 5085 35L6GT
12A8GT 50L6 35Z5GT
sp[cml UFF[R' All 39¢ Tubes may be pur-
’ Y chased in lots of 100 as-

sorted, at $35.00 per 100.

A7 6AU6 6G6G
6ACS 6BH6 6SN7GT
6A K5 6816 12AU7 C
ae ot ae
6AIS 6SL7G6T 11723 each
TH5GT 1978 1H7L7

INSGT 70L7 6L6GA 59¢
3217 84 53 [
SPECIAL! 6BG6G 200098 .. .. 89¢c
Standurd Replacement VO i
All sizes, 157 shaft, less switch, $ .24
With SPST switeh, each.. ... ................ .34
With DI'ST Switeh, each..................... .39

PM SPEAKERS
Less Trans.
Magnet. . .

47 with Alnieo V
8”7 with Alnico Vv Magnet.
6” with Alnico V Magnet
3" PM with plastic cone
Magnet
6”x1” PM with
P WEBSTER  AJl

Magnet. .

I’ickup, plastic arm

100 Ma
5 Ma.

TERMS: Net C.0.D., F.0.B. N.Y.C. 35c Handling
Charge on al| orders under $6.00.

Write for Bargain Catalog M-I

Greylock Electronic Supply Co,

;30 Church Street New York 7, N, Y.

ALLIED’S
NEW 1949

RADIO

SEND FOR THIS
180-PAGE BUYING GUIDE NOW

Radiomen! Here's the new 1949 ALLIED Buy-
ing Guide that brings you everything you need
in radio and electronic equipment. Get every-
thing that’s newest and finest from the world’s
largest stocks—test instruments, sound systems
and P.A. equipment, thousands of parts, tubes,
tools, books—all at lowest money-saving prices,
ready for instant expert shipment. Send for your
FREE copy of the new 180-page ALLIED Cat.
alog-~today!

s ALLIED RADIO =

| ALLIED RADIO CORP., DEPT 27.L-8
| 833 W. Jockson Blvd., Chicago 7, lil.

! (Send FREE New ALLIED Catalog.

Address.ceees - vvu..

- — - - - - - - - - - - -
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Record-Changer
Repair

> from page 35

takes in changer repair work.  The
basic rate in this section of the coun-
try runs at approximately $3.00 an
hour. Most jobs take about an hour,
although some of them, such as bend-
ing a lever or tightening a screw, may
take just a minute or two. l.et’s
figure an hour job, though. Correct-
ing speed variation in a changer usu
ally takes about that time.  Most fre-
quently it comes from a gummed mo
tor, bad tire or bad bearings. The
parts must be cleaned and perhaps
replaced.  The cost of parts will
most likely range {from about 50
cents to perhaps five dollars for a
new motor.  The serviceman gets
parts at the standard discount.  The
final total of time plus parts adds up
to a profitable addition to any radio
service business.  Considering  the
small initial outlay, most shops that
decide to take in changer work, con-
sider it a valuable source of extra
income to tide them over lulls in
regular radio trade.

Return  complaints on  changers
that have been repaired are consider-
ably fewer in proportion to radio
service jobs.  Almost all the working
parts of a changer can be inspected
at the same time, and rather quickly.

The two partuers of Friends con-
sider the following points most 1n-
portant when starting in record
changer service:

First of all, an adequate advertis
ing program is a must. This may
consist of distributing or mailing
cards announcing the service, or it
may be coupled with newspaper or
magazine advertisements.

Proper facilities for the work are
necessary along with mechanically in
clined personnel and a sufficient stock
of basic parts.

As in radio work, an accurate cost
accounting system will insure the re
pairman of a fair profit on his labor
and a return on the parts.

Also important is a factor that is
often underestimated and that ap-
phes to radio service as well as
changer work.  Alwayvs give the
changer a good cleaning before it
goes back to the customer. De cer-
tain the changer goes back looking
shiny, besides being in top mechani-
cal shape. ¥ ¥ ¥

© Throughout Tennessee—experi-
enced servicemen are casting their
votes for Cunningham . . . the tube
that's built for service. You can count
on more customers if you make top-
quality Cunninghams your choice
whenever new tubes are called for.

See your
CUNNINGHAM DISTRIBUTOR
Bomar Appiiance Co., Inc., Knoxville

Curle Radio Supply & Sound Service
Chattanooga

Randolph & Cole, Inc., Nashville

A product of

RADIO CORPORATION OF AMERICA
Harrison, N. J.
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FREE '. send for oyr

RADIO BUYING GUIDE

a complete ;nod diversified line-up of:

@ celectronic equipment

@ sound systems

@ recording equipment

@ amateur gear .
@ television components and Kkits
@ replacement parts

@ laboratory and service
test equipment

Save time and money—buy direct from
distributor! Consult the NEWARK radio
buying guide, featuring all standard makes
...a value-packed listing of 20,000 essen -
tials for expert servicemen, enginee's,
soundmen, experimenters, teachers,
hobbyists, amateurs!

24 HOUR SERVICE ON ALL ORDERS
Free technical advisory sgrvice!

JUST MAIL THIS COUPOR TO GET YOUR CATALDGUE
Newark Electric Co., Inc., Dept. 13
242 West 55th St,, New York 19
Please send me the FREE Newark Buying
Guide of fine radio equipment.

Name
Address
City State

EWARK

3 GREAT STCRES
ISV 5th St £ 212 Fuon 51 NEW YORK
and 323 West Madizon Sireet ja CHICAGD
MAIL ORDER DAVISIING
242 West 55th Sweet, NEW YORK 18, N. V.
322 West Mafison Sthest, CHICAGO 6. 1.
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RADIO & TELEVISION

Trade Literature

— from page 32

Most of the items listed
are shown i accompanying sketches
and photographs. A special, vellow-
page seetion, lists special-value bar-
gain items,

cquipment.

This book covers every
sort of radio and clectronic parts,
radios, custom chassis and cabinets,
test equipment, appliances, wire re-
corders, sound svstems, and many
other items, The catalog may be ob-
tained from Lafayvette-Concord.

PHOTOFACT FOLDER

The unew Dhotofact Folder, cov-

ering  Emerson Models 571, 606
(CH. 120066) is now ready. This
s folder No. 25 of Set No. 46.

These folders are published by How-
ard W. Sams & Co., Inc., 2924 East
Washington  Street, Indianapolis 7,
Indiana.

GENERAL CEMENT'S NEW
CATALOG

General  Cement Manufacturing

Company, Rockford, Illinois, manu-

facturers of radio and
products, including chenticals, tools,

electronic

kits, hardware, iusulatiop, ctc., an-
nounces the publication| of a new
sixty-four page beautifufly illustrat-
ed catalog. The catalog includes com-
plete information on cemgnts, chemi-
cals, paints, finishes, cabinet repair
kits, grille cloth, dial cords, dial helts,
radio knobs, phono needles, switches,
plugs, jacks, wire strifjpers, ne-o-
lites, acrials, alignment tools, miscel-
lancous tools, hardware, [radio parts,
ete.. for the radio, clegtrical clec-
tronic, hardware, and g¢ther ficlds.
The catalogue is very conplete. In
addition to illustrations | of the va-
rious complete |descriptions
of cach item are given| part num-
bers are lsted, list price 18 given
as well as package information. The
catalog also includes General Ce-
ment's  displays  for céments  and
chemicals, radio parts and hardware
tools and parts. A variefy of differ-
et size and type displays are illus-
trated, such as large chemical dis-
plays, revolving hardwdre displays,
“wall-view” displays, etc ¥ ¥~
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- from page 37

Aerovox Inferference Filters of correspond-
ing type numbers. Thus the type filter to
use, as well as the best connections, are im-
mediately known, and the permanent installa-
tion made accordingly.

HIGH @ CHOKES

Two efficient, especially compact High Q
Chokes are now being marketed by Chicago
Transformer, 3501 W. Addison Bivd., Chi-
cago, lll., a Division of the Essex Wire Cor-
poration. While designed specifically for use
in Dynamic Noise Suppressor circuits, Chi-

e TANDEM-TIP
NYLON NEEDLE

gl i1’

Don’t miss the full page

advertisement on page 47

of this issve

% WEBSTER-CHICAGO
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cago Transformer's NSI-1 and NSI-2 reactors
can be wsed in any tuned circuit requiring
the given inductances. Inductance values 2.4
and .8 henrys respectively, are accurate with-
in plus or minus 5% with up to 15 milliam-
peres of direct current, Units have a mini-

mum Q of Z0.

TV BOOSTER

The intioduction of two new Bowers Tele-
vision Signal Booster models has been an-
nounced by the Bowers Battery & Spark Plug
Co., Reading, Pa. Both models are in pro-
duction after having been thoroughly tested
under the most adverse operating conditions.
The high gain of these units is reported to
provide clear, steady pictures in weak signal
areas and to make possible the reception of
additional stations. Model T8B-26 preampli-
fies channels 2 to 6. Model TB-2i3 covers
the complete range of channels from 2 to 3.
The rick, deep-brown wrinkle finish case is
said to harmonize perfectly with the tele-
vision receiver and room appointment.

TUBE AND SET TESTER

A complete laboratory, all-purpose instru-
ment, the new Model TC-80, manufactured
by Test Craft Instrument Co., 42 Warren
Street, New York 7, N. Y. will accurately
test all up-to-date designed tubes. The multi-
meter section affords many necessary meas-
urements for everyday service work. The new
Model TC-50 Tube and Set Tester combines
seven instruments, d.c.v., a.c.v.,, d.c.m.a.,
ohms, outout meter, decibel meter and tube
tester. It has full scale accuracy to 2%

~ to page 42

Servicemen’s choice!

e Cunningham tubes continue to
carry Washington because of their
long-standing record of reliabil-
ity. That's why—when you sell
Cunningham tubes—more custom-
ers will come your way. Elect to
use Cunninghams in your work.

See your
CUNNINGHAM DISTRIBUTOR

HERB E. ZOBRIST CO.. . .Seattle
HERB E. ZOBRIST CO.. . Spokane

A product of

RADIO CORPORATION OF AMERICA
Harrison, N. J.
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and English Reading GOOD and BAD scale
for testing tubes. Obsolescence is reduced to
an absolute minimum. Simple and quick
reading charts for tube testing are provided.

MULTITESTERS
The new Model

450

series

of HI-MEG

multitesters comprisirg many new advanced
features in accurate multimeters is announced
by Radio City Products, 152 West 25th
Street, New York City. An outstanding fea-
ture is the HI-MEG scale for making resis-
tance measurements as high as 50 megohms
to 1,000 megohms without the use of tubes
or batteries. Low ohm ranges use a single
cell battery which is supplied with the instru-
ment. These Multitesters are available in 3
meter sensitivities—1,000—5,000—20,000 chms
per volt designated by letters A.B-C re-
spectively.

AC voltage measurements are free from
the usual frequency and temperature errors
that exist with the conventiona! multimeters.
Model 450 series use germanium crystal rec-
tifiers for the meter and eliminate such errors.
High degree of accuracy is maintained by
individually calibrating shunts and multipliers
within 1%, Meters are 45 inches and are
maintained accurate within 2%.

WIRE RECORDER
"Electro-Wire" High fidelity wire recorder,

record player and radio combination for
universal use is announced by CZlectronic
Products, 443 Greenwich Street, New York

13, N. Y. The manufacturer states that this
new versatile recorder has construction and
performance features of unique interest to
many fields, including music, business, edu-
cation, as well as the home. The "Electro-
Wire" recorder includes radio, sensitive crys-
tal microphone with desk stand and cable,

record player, and two /5 hour spools of
recording wire.

RECORD
PLAYERS

'E AMPLEIERS
3
g

—

"ELECTRONIC MEMORY"
DEPARTMENT

As an aid to helping its refail outlets in-
crease their sales of wire re¢orders, record
players and amplifiers, the VvTebsfer-Chicago
Corporation, manufacturer of the "Electronic
Memory" wire recorder, redord changers,
phonographs and nylon "knee action” nes-
dles, is offering dealers an dxclusive "Elec-
tronic Memory" department [for radic and

— to poge 43
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method of operation, high
and low power, antennas,
methods of alignment,

Poges

RIDER BOOKS
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Tube
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RIDER MANUALS
Order From Your Jobber

Notice to

& RECEPTION

by John F. Rider and
Seymour D. Uslan
Included
100 Best
Books of
iely 104N
Library

among th
Technieal
1947 and

by tl
Journal
this book has been
wopted  with equal
centhusinsin by schools,
colleges, engincersand 2
radio servicemen. .
[.atest 1n theory,

1. Ofter

bressntytion andin, solutionsof servicing prob- and must give
from radio “‘:(‘?d(..\;ou will Evvgx:ér(:‘(ij""rn] lems—everything necded seril
160 Poges Cloth bo::j books, “nefit 416 Cloth Cover, $3.60 ECTIDGY

OTHER

address,

424 Pgs. $4.50

THE PUBLISHER OF 6.

or write direct
to vs.

RADIO MAINTENANCE Magazine
Special Group Plan

Radio Serviecemen enrolled in service tradé organiza-
tions may subscribe t0 RADIO MAINTENANCE at a
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Service Organizations

WRITE US FOR PRICES,

to members of Radio Servicemen’s

mame and address of |each sub-

cach order,

ha« a subseription he

.

NCVEMBER

1948 ® RADIO MAINTENANCE



department stores. The display counter,
which requires relatively small floor space,
builds upwards instead of outwards. It has
built-in provisions for easy hook-up of all
units for convenient demonstration. The
Webster-Chicago Corporation’s “Electronic
Memory" department stands 53 inches wide
and 30!, inches deep but pyramids to a
height of 76 inches. |t weighs 70 pounds
and has shelves at three levels. Outlets are
provided for easy interconnection of units.
Norm C. Owen, sales manager of the dis-
tributor division, said that dealers may obtain
this "W/C displayer” from their authorized
Webster-Chicago distributor under any of
four merchandising plans.

MODEL 300

The E.M.C. Model 300 has just been an-
nounced by the Electronic Measurement Cor-
poration, 423 Broome Street, New York, N. Y.
A vacuum tube volt-ohm-capacity meter, the
new Model 300 features a 4l/5-inch meter for
quick and accurate legibility, a sturdy oak
case, clear easy-to-read panel, and high qual-
ity construction throughout. The new Model
300 has been carefully engineered and con-
structed to meet the most exacting needs of
radio servicemen and advanced amateurs,

RESISTOR ASSORTMENT

To provide radio servicemen and experi-
menters with a neat and convenient method
of storing composition resistors, Ohmite
Manufacturing Co., Chicago, is offering a new

— to page 46
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Eleetronically
Speaking

— from page 31

\ssociation reports.  Federal pur-
chases represented 6% of the six
months’ total,

A nation-wide attempt to re-edu-
cate an entire industry was launched
m New York on September 27, at
the Town Mecting of Radio Tech-
nicians in the Astor Hotel.  The
Town Meeting, in session for three
nights and one afternoon, was the
first of five in the next ¢ight months
which will spearhead a drive by the
entire radio manufacturing and dis-
tributing industry to convert the ra-
dio service industry to the demands
of television mstallation and main-
tenancee.

[arry AL Idhle, chairman of the
Town Meeting sub-committee of the
Radio Parts Industry Coordinating
Committee, pointed out: “In terms
of requirements for technical pro-
ficieney on the part of the service-
man, the demands of television are
far greater than the demands of ra-
dio.  For one thing, television is
much more  complicated  than AN
radio.  [For another, the eve is vastly
more diseriminating than the car, and

the st owner  consequently—and
properly —insists on perfect work-
manship,

“The radio manufacturing indus-
try feels that it has an obligation
to the 30.000 or 40,000 radio re-
pairmen who have devoted vears of
their Tives to servicing the AN sets
we made. As a consequence, we
are undertaking a national education-
al program. at no cost whatsoever
to the radio technician, to present
him with two tvpes of information

“lrst, the most advanced infor-
mation on television, based on ac-
tual servicing experience, which the
top-hight  technical  brains  of  the
country can prepare to enable him
the better to serve television set own-
CTs;

“Second, the most practical, down-
to-carth information on management
and merchandising of his own busi-
ness to enable him to hecome a stable
and expanding businessman. This
is necessary if he is to grow and ad-
vance with the growth and advance
of television,” ¥ v~

e Cunningham tubes get more votes
of confidence and receive more south-
ern hospitality in Virginia . . . because
Cunningham tubes have demonstrated
their long life and top performance
over a period of 32 years. That's why
Cunninghams get more customers
when renewal tubes are needed . . .
and that's why yor should make
Cunningham tubes your leading
brand.
See your
CUNNINGHAM DISTRIBUTOR

JOHNSTON-GASSER CO.
Richmond

A product of

RADIO CORPORATION OF AMERICA
Harrison, N. J.
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See page 47

for full details
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e Inside StorY

': Fixing Radios
m::g::f" \7} the Old
: Hard Way ?

\

Free iflustrated booklet tells the
“Inside Story" of an amazing
new servicing method. It also
contains valuable "hints and
kinks"' for every radio man. Just
send your name, address, and
the words—"Inside Story"—on
a post card and we will mail
your copy at once, without cost
or obligation. Do it now before
you forget!

_ -

FEILER ENGINEERING CO.
Dept. 11M 8, 945 George St.
Chicago 14, HI.
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FM Detectors—I

- from page 19

resonance at the center i-f value, so
there is no reactance present at the
center frequency.

When deviation (variation away
from the center frequency) takes
place, the phase relations of e; and e,
vary. This makes e, larger than e,
for signals of frequency higher than
the i.f.; e, becomes larger than e, for
signals of frequency lower than the
i.f. Resistors R-1 and R-2 are diode
load resistors for the respective
diodes. The d-c voltage across each
is, therefore, proportional to the re-
spective signal voltages e; and e,.
Deing in series, the d-c voltages
across R-1 and R-2 combine at point
“a” (with respect to ground) and
produce a characteristic with fre-
quency like that shown in Fig. 2. A
complete, detailed description of the
operation of a Foster Seeley dis-
criminator was given in a previous
article in this magazine.

Amplitude variations in the signal
have an unbalanced effect on the volt-
ages on the two diode plates, pro-
ducing greater effects on the higher
of the two voltages. AM as well as
FM signals are thus demodulated by
the discriminator. Thus, to obtain
full noise suppression qualities of
FM reception, a limiter stage must
be used ahead of the discriminator
to remove AM fluctuations. The
function of the limiter stage was de-
scribed in our previous FM article.

Although the basic discriminator
circuit is as shown in Fig. 1, several
important variations have come into
use in commercial receivers. Two of
these variations are illustrated in Fig.
3. In the circuit at “A”, the primary
voltage is placed in series with the
cathode instead of in series with the
center tap of the secondary winding.
This circuit requires a dual winding
secondary, but is designed to allow
operation without the necessity of
separate cathodes in the sections of
the detector tube.

Another variation, Fig. 3, “B”, in-
cludes two condensers connected in
series across the secondary winding.
The primary signal voltage is applied
at the common center connection of
these condensers.

Still another type of discriminator
is the “off-lune” arrangement shown

in Fig. 4. The circuit uses two sec-
ondary windings. Each secondary
winding is tuned by a condenser and
sometimes also by an irdn dust slug.
The resonant frequency |of one sec-
ondary -circuit is tuned to a little
above the i.f.; the resonailt frequency
of the other secondary circuit is
tuned to a little below thei.f. Positive
deviation increases the |d-c voltage
across R-1, decreases [the voltage
across R-2. ‘

With negative deviatipn, the d.c.
across R-2 is larger. The effect on
the total voltage (E) is [the same as
with the Foster Seeley discriminator.
This circuit has good lipearity over
a wide deviation range, but is not as
popular as the Foster Se¢ley type be-
cause the extra resonant circuit
makes it more expensive.

In any discriminator&)design, the

circuit is sensitive to amplitude mod-
ulation as well as to frequency modu-
lation. For this reason atiimiter stage
must be used for proper noise sup-
pression. |

Ratio Detector \

As can be seen by reference to
Fig. 5, the ratio detector is quite
similar to the Foster Se:lley discrim-
inator in many respects| The main
differences are:

1. The polarity of one|diode is re-
versed (cathode and pJate connec-
tions interchanged).

2. The load is one complete resis-
tor in parallel with a father large
capacitance.

3. The output voltage|is obtained
from the common termjnal of two
extra condensers connecfed in series
across the load (point a).

In this detector, the }iiodes both
rectify in the same directiion, causing
a d-c voltage, proportional to the
strength of the received carrier, to
appear across the load resistor R-1.
Only very slow amplitade fluctua-
tions of the carrier can affect this
d-c voltage because of the large time
constant of R-1— C-3.

The voltages e, and e, ¢of the trans-
former secondary winding vary in
the same way as in the Foster Seelev
discriminator. Instantapeous volt-
ages, proportional to e; |and e, ap-
pear across C-1 and C-2.| These volt-
ages are in series and thejr sum is the
voltage at point a. But |this voltage
is kept constant regardless of modu-
lation, as described above. Thus, the
center point (x) voltagé varies ac-
cording to the instantaneous value of

NOVEMSBER 1948 ® RADIO MAINTENANCE



the modulation signal. This voltage,
which is the detector output signal,
is then coupled into the first a-f am-
plifier stage.

Because of the self-limiting prop-
erty of the ratio detector, it has
found wide use in FM receivers. A\
variation of the circuit is shown mn
Fig. 6.

This variation is used in RCA TM
receivers. The transformer which
couples the signal from the i-f sec-
tion has a tertiary (third) winding,
L-3. The coupling between L-1 and
I.-2 is mainly obtained by means of
this tertiary winding. L-3 is induc-
tively coupled to L-1. The two leads
are then tapped into L-2, condenser
C-6 being connected in series with
one of the leads. The signal voltage
across 1.-3 has the same phase as the
primary voltage and substitutes for
the condenser and r-f choke combin-
ation in the standard ratio detector
circuit of Fig. 5.

Two tuning slugs are provided for
the transformer sccondary. The cir-
cuit 1s tuned to the proper center
frequency with one slug and adjusted
for balance with the other.

Another variation of the ratio de-
tector 1s the one shown in Fig. 7. Tt
will be noted that the only difference
here 1s that separate load resistors are
used, as in the Foster Seeley dis-
criminator, and their center point
joined through a resistor to the cen-
ter point of the series capacitors C-3
and C-4. However, because of the
large residual condenser C-1, no sig-
nal voltage can appear across these
resistors R-4 and R-5. The output
signal of the detector still appears at
point x, and now also across R-6.

The circuit of Tig. 7 is often
referred to as the “balanced” ratio
detector, because the center of the
load resistor is grounded and the
ends of this resistor have equal and
opposite d-c voltages with respeet to
ground.

The ratio detector circuit lends it
self very well to the use of automatic
volume control. It might at first seem
that a.v.c. is out of place in an I'M
receiver, which purposely is made to
overload in the hmiter stage and
whose output volume depends on the
deviation of the signal, rather than on
its amplitude. In spite of these fac-
tors, however, a.v.c. can serve an im-
portant function in an FAl receiver,
A.V.C. prevents overload on strong
signals in the i-f stages preceding the
limiter. The effect of an overload in

RADIO MAINTENANCE ® NOVEMBER 1948

these stages is to lower the input re-
sistances of the tubes and lower the
Q of the circuits. The lower Q
broadens the response curve, and the
selectivity becomes poor. Proper use
of a.w.c. prevents this broadening
effect.

The a.v.c. lead can be connected
to point ¢ in Fig. 5 or Fig. 7. These
points develop negative d-c voltages
proportional to the carrier strength
of the signal being received. Applied
to the grids of the i-f and converter
sections or r-f stages, these negative
voltages control the gain as in AM
broadcast receivers.

An additional feature of the cir-
cuit of Fig. 7 is that a positive volt-
age, proportional to the strength of
the carrier, is available at point a.
This positive voltage can be used to
operate a squelch (muting) svstem,
This system disables the audio or
other scction of the receiver when
no stations above a certain minimum
signal strength are being received.
When a satisfactory signal is apphied
to the detector, the bias on the con-
trolled tube is lowered sufficiently to
allow the receiver to operate.

\Vith the output of the receiver
shut off in the absence of a signal,
the background random and other
noise, which would otherwise be
heard, is eliminated. Squelch sys-
tems are found in a number of I'M
receivers because the normal random
receiver noise is much greater, but
some AM broadcast receivers also
include squelch circuits.

In this first part of our discussion
of FM detectors, we have considered
discriminators and ratio detectors.
In the next part we proceed to the
new locked oscillator stage (Philco)
and the supergenerative (Ifremo-
dyne) types, and pre-emphasis and
de-emphasis. ¥ ¥ ¥
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® Now you can get the practical in-
formation you want on the servicing of
television receivers! John R. Meagher.
with his wealth of experience as Tele-
vision Specialist for the RCA Tube De-
partment, has prepared a series of ar-
ticles exclusively for RCA SERVICE
NEWS on the servicing of TV receivers.
Here's valuable, authentic data you can't
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Cunningham Distributor to make sure
you get the entire series. The first article
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ot Famous FERRET Gustsument

F.M. - TELEVISION
SWEEP GENERATOR

MODEL 720

Electronic Sweep on All Bands
S0 K.C, to 20 M.C.
No Vibrators or Speakers Used
Ronge 0 - 260 M.C.—All Fundamentals
Built-In Market Oscillator
19 M.C. to 40 M.C.—On Fundamentals
Absorptian or Pipper Type Marker

This Ferret Sweep Generator i a revolu-
tionary designed instrument for aligning
any modern F.M. or television receiver.
Push-button control permits simultaneous
use of Crystal Oscillator, Fixed Audio
Oscillator, R.F. Oscillator ar Sweep Gen-
erator. This combination not possible
with any other generator.

Check these Features!

® Sweep width adaptable to F.M. and Television

e Pipper or absorption type marker—fully attenuated

e Crystal oscillator standard from 250 K.C. to 10 M.C. or any
multiple

® Phasing control on front panel

e Master Oscillator can be externally modulated up te 20 K.C.

e Output impedance approximately 75 ohms

® R.F. output | volt .

® Accuracy ', to | per cent

e 9" Gias: enclosed dial with $]64'95
5 to | vernier drive Dealer Price

SEE YOUR JOBBER OR WRITE FOR DESCRIPTIVE LITERATURE

SIGNAL GENERATOR DELUXE TEST SPEAKER AUDIO OSCILLATOR COMBINATION SIG

q . TRACER EC-
Wide Range o & Universal Substitutor Sine Wave— 1NRAOLNIC C\Z/EOU;& EOLHM
FM-AM Television Model 721 Square Wave METER
Model 170 ode Model 710 Model 730

$74.95 Net* $29.95 Net* $89.95 Net* $99.95 Net*

*All Prices Slightly Higher in Eostern States

Designers and Manufacturers of Electronic Equipment

N .
3 130 North Beaudry Ave., Los Angeles 12, Calif.
/” N //“\ New York Office & Warehouse, 315 Broadway, New York 7, N. Y.

/ oﬂm SPEAKERS

YOUR JOBBER CAN SUPPLY YOU!

Permotlux quality and dependability—the same as supplied i
to the major set manufacturers—is your assurance of com-
plete customer satisfaction. You'll find Permoflux Speakers
casy to install and readily available in both PM and Electro-

dynamic types. You'll find too, that it pays to give your cus-
tomers “tops in tone” with a Permofiux Replacement Speaker.

TWO COMPLETE Y Y WRITE FOR
FACTORIES 10 SERVE YOU FERM@,"H.“X FREE BULLETIN
PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS

PERMOFLUX CORPORATION

4900 WEST GRAND AVE., CHICAGO 39, ILLINOIS
236 SOUTH VERDUGO ROAD, GLENDALE 5, CALIFORNIA
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servicemen's resistor assortment in a modern
attractive plastic cabinet. The assortment
consists of 125 carefully selected Ohmite
"Little Devil" individually matked insulated
composition resistors of the | lp-watt size.
These resistors are furnished in| 40 resistance
values from 10 ohms to 10 megohms, and
represent the types most frequently used by
the radio serviceman in his day-to-day work
The resistors are factory-packed in a com
pact, handsome, all-plastic cabinet having
five drawers with eight compariments in each
drawer.  Resistance values | are clearly
printed in front of each compartment so
the desired resistor can be located instantly.

The cabinet itself is mo|dej for durable
plastic and measures 9 long, 43" high, and
54" deep. If a larger assoftment is de
sired, any number of cabinets can be con
veniently stacked one on top jof the other
rigidly locked in place.

MAGNETAPE RECORDER

Four continuous hours of recording and
playback, at the standard RMA tape speea
of 7Y inches per second, is| featured by
Model 910-B Twin-Trax Tape Recorder now
being produced by the Amplifier Corpora

tion of America, New York Clity. Through
the newly developed principle| of two-way
dual-channel operation, whereby one sound
track of the tape records in the forward
direction, and a completely isolated second
track records during reverse travel, the 4,900
. (134 inch diameter) reels |of tape ac-
commodated by the recorder, |which would
ordinarily give two hours of operation, actu-
ally provide doubled playing time. An auto-
matic switch and solenoid instantly reverses
the direction of tape travel at the end of
the reel, thereby also eliminating the neces-
sity for rewinding. Through a| new space-
saving design and coupling prindiple, the full
reel and the takeup reel are fastened paral-

lel to the sides of the recorder kabinet, and
are coupled to the main drive| in a 2-way
drive system which also permits the use of
standard 7" reels on top of the chassis for

one hour recordings.
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/' Will fit any radio
console . . . ideal

/ for replacement
Vi service business.

only WEBSTER-CHICAGO
?ﬂﬂ/‘&ff/ Record Changers

. . two needles in one! A micro-ground
AR Yip fei Microgroove records and a stan-
huve 'hese ‘ dard-ground tip for standerd records.
g The Tilt-O-Matic Tone Arm lever auto-

maically selects the right tip.

Deluxe record
changer for
custom
installation or
replacement.

Plays 10 twelve-inch or 12 ten-inch records avtomatically in one
loading of either standard or Microgroove records.

Record drop is gentle and quiet . . . cushioned spindle and
heavy flock turntable preserve records.

Moior is four pole, shaded pole, two-speed type with emple

These models and others available now. power for ""wowless”’ performance at either speed.
| N Tone Arm comes to test at the side after last record
Call Your Webster-Chicago Distributor today! has been played. Turntable revolves until shut off.

%

- WEBSTER-CHICAGO

5610 W. Bloomingdale Ave. ® Chicago 39, lllinois

s
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30,000

SERVICE
TECHNICIANS
Read
RADIO MAINTENANCE
Every Month
Every day is

RADIO MAINTENANCE
day in your shop!

-----------------ﬂ-------.

RADIO MAINTENANCE
450 Bloomfield Ave.,
Montclair I, N, J.

Please send me RADIO |MAINTE-
NANCE for:

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

Name .
Occupation
Address
City

State

------------------h‘---‘--‘
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How to make
more money

In the servicing
husiness!

Your locol jobber believes in helping you—his best customer—to moke more

money, becouse then you will become a bigger customer and everyone will be
hoppy!

In line with this policy, he pledges his high standard of service and better
buys for radio servicemen . .. . AND he will present ideas to help you expand
your business. Ir the months to come he will feature a different subject each
month on this bock cover of RADIO MAINTENANCE, This may be in the nature
of new moneymaking ideas, or announcements of special sales in his store, or
suggestions on the proper equipment ‘or your work. In all cases, the idea will

be to help you—the radio serviceman—make more profit.

Of course his staff of experienced clerks are ready to serve you every day.
Drop in his store today—browse around. He has all kinds of good buys you
may want to look over, Just mention RADIO MAINTENANCE—ond watch this

back cover for ¢xtra profit for you!

RADI0 MAINTENANGE

450 Bloomfield Ave.

Montclair, N. J.





