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the only electrolytic
with built-in extras

Now smaller, yet better than ever!

‘ When a set comes into your shop. the chances are that the original character-
istics have been chunged——either by previous servicing, aging of components,
ar by climatic conditions That's why it's smart 1o USE “‘Blue Beavers,” de

they signed and built exclusively for servicemen.
»Bfue peaver’’ Electrolytics have that extra ‘'safety factor’’ that makes

allowance for changes that may have taken plate in the set after it left
she factory.

liminat
e ‘m‘“a e That's why servicemen like to “play it safe’ by using C-D "Blue Beavers'

proved Best by Field Test.

“Blue Beaver’ Electrolytics are available in all the populor capacity and

come ac s voltage ratings required by servicemen. For further details, see your jobber

or write for Catalog 200B. CORNELL-DUBILIER ELECTRIC CORPORATION, Dept. 860,

South plainfield, New Jersey- Other plants in New Bedford, Brookline and

‘Worcester, Mass.; Providence, R. L |ndicnupolis_‘ ind., and subsidiary, The
Radiart Corp., Cleveland, Ohio.

k See your local Clessified Telephone pirectory for nearest C-D jobber.

C
ONSIST_E_‘N'TL’Y DEPENDABLE

CORNELL-DUBILIER

CAP ;
® —~ ACITORS : VIBRATORS - ANTENN
; ‘ ERTERS

supsIgiany



IF IT’S NEW...

KEN-RAD DEALERS HAVE IT!

HE way to get ahead, stay ahead, in radio-TV servicing,
T is stock and install Ken-Rad tubes! New types—because
Ken-Rad designing sets the pace—come to you ahead of
time. As 1950 home receivers appear ia your neighborhood,
G-E and Ken-Rad tube research enablzs you to service
new sets with the ultra-modern types they require,
whether TV-picture, metal, glass, or miniature.

Ken-Rad tubes you receive today, fill tomorrow’s needs!...
6AV5-GT is one of many advanced types you will find

in modern TV circuits. Your Ken-Rad distributor

has this new tube, and others, that wi’l give you

rail position in the race for more service business.

Phone or write him at once!

GAV5-GT BEAM POWERTUBE

With its companion type the
25AV5-GT (heater requirement
25 v as against 6 v), this new tube
serves as a horizontal-deflection
amplifier in TV. Operating direct
from a 125-v power supply, acces-
sories such as a transformer and
high-voltage filter capacitors can
be doae away with, which adds to
circuit simplicity and economy. De-
sign cf the tube gives it the ability
to withstand high surge plate volt-
ages. ... By stocking the Ken-Rad
brand, you will have the 6AV5-GT
and 25AV5-GT—and other impor-
tant new types—now, when required
to service late-model receivers!

PRODUGT OF GENERAL ELECTRIC COMPANY
Schenecfady 5, New York

182-JA4

SERVICE, JUNE, 1950 ® |
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_ complete TV
w» | | servicing book |

“This book
might easily be |
worth $100.00

3
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FREE NOW!...

with your order for 100 Sylvania
Receiving Tubes or 3
Sylvania Picture Tubes

Could be this book’ll be worth its weight in dellar bills. For it explains 7

in clear, plain language and illustrations how to identify TV set trou-
ble. .. and what to do about it. HERE’'S WHY YOU NEED THIS BOOK

e Shows more than 80 actual photos of screen
test patterns. Shows how to identify trouble by

Remeq,
y
Properly set 4!]‘::""" ot Manuail,
Rewrior ) control 7 T vertical hotg

21 ancyl.

ek traralorme,
mity o Lo foe con.
1o, Beplace 3y “«-'!;

Contains more than 100 pages . . . filled with diagrams and photos

to help you more quick}y loc?te trouble . . . solve problems . . . im- pattern behavior.
prove your TV set repair business. e Gives simple, concise instructions for making
. repairs, proper adjustments.
FREE only until August 31st e Contains complete circuit diagrams of typical

. television receiver.
Remember, you can’t buy this book. It’s yours free from your regu- ecerver

lar Sylvania distributor during June, July, and August, with the pur-
chase of 100 Sylvania Receiving Tubes or 3 Sylvania Picture Tubes.

e Explains latest television developments.

e Tells about television test equipment and what
each instrument will do.

So call your distributor today . . . while his supply lasts. Ask him for e Provides a practical dictionary of television
the book that will improve your television service, and the tubes to set trouble.
improve your profits . . . SYLVANIA.

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
SERVICE, JUNE, 1950 ¢ 3
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16 RP4

PHYSICAL DIMENSIONS—16" Rectangular—
16% " Dia.—18 %" Long—14.738” Wide—11.5” High ; ' WEISHT aend SPACE
i SAVING ... . for
; ' COGMPACT DESIGN

Ovemn\“"e of aur space is being deveted.
to m@gmc_lume producﬂon of the TFRP4 -

% e

The new Video 16 RP4 sets a new
standard in the all-glass rectan-
gulartelevision tubes. Combining
allthe precision engineering fea-
tures and years of development,
Video's new tube is the foremost
in its line. It permits smaller
cabinets, larger viewing screens,
lighter weight units, smaller di-
mensions, and gets all the picture
which is transmitted.

With this new style magnetic
focus tube, manufacturing.prob-
lems are simplified.

Engineering and specification
details giving complete data will
be supplied. Write for Video's
illustrated brochure today!

1019 NATIONAL mgo m“ o i

ElEEEEER

NA'I'IONAI. VIDEO CORPORATION

3019 WEST 47th STREET « CHICAGO 32, ILLINOIS

4 ® SERVICE, JUNE, 1950
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— There s money to be made out of those several
T million TV sets in dally use. But if you want to
. get your share, you've got to service those TV
,\' sets accurately, promptly, satisfactorily.

That's where Clarostat's TV Replacement
Data can help you. At a glance you know the
" correct control, power resistor and beam bender
— for those popular TV chassis and models. So
don’t guess: KNOW! Do the job right the first
time and eliminate costly call-backs that rob
you of your profits.

Ask your Clarostat jobber for the Clarostat
TV Replacement Data Sheets. Also order those
TV replacement items from him. He stocks them
for your convenience.

DIAN MARCONI CO., LTD.
P. Q., ond branches

CANA
Montreal,

SERVICE, JUNE, 1950 ¢ 5
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T-FM SiONAL
GEMERATR - MARKER

NEGacwcLES

O MARCER 00 P Fag:
QUTYT BAND S(((CYQOR
powER

Ova"j oN

Meg 8
Cturey’ Facavenct

PHASING'
COMTROL

MODULATION SYNC.  GROUND AUDIO
ouTpuY

TV Sweep Generator with
MIRROR=-SCALE MARKER

Large Marker dial has a mirror scale for easier read-
ing and reset accuracy. Straight line frequency tuning
condensers provide linear scale markings. No “SKIPS”
in frequency —continuously variable Sweep width control.
Triplett-engineered shielding—all critical circuits enclosed.
Copper plated steel construction. All these features (see
Tech. Data) combined with the two built-in markers for
simultaneous use /s/ét Model 3434 apart as one of the fun-
damental contrib'{ltions to the rapid, accurate and profit-

able Servicing of Television.

TAILORED

JONLY $149.50 AT YOUR DISTRIBUTOR
{MODEL 3435 WITHOUT BUILT-IN MARKER, $99.50 NET)

® SERVICE, JUNE, 1950

MODEL 3434

for quick checks in all stages
TECH DATA

Frequency Coverage:
® SWEEP CENTER FREQUENCY ® (RYSTAL FREQUENCIES

Range 1— 0-60 MC To 20 MC on Funda-
Range 2— 60-120 MC mentals. Harmonics up
Range 3—120-240 MC to 216 MC. (Crystals

Not Furnished
©® SWEEP WIDTH: )
0-12 MC (Continuously | ® MODULATION
Variable) 400 Cycle on both Crys-
tal and Marker Fre-
® MARKER FREQUENCY quencies
19.5 to 40 MC (funda-
mental). 39 MC to 240 | ® AUDIO:
MC (harmonic} 400 cycles

The steel case is finished in black suede baked enamel,
size 1511/32"x111/32"x8 1/4”. Leather handle. Panel
is black, white and red etched on aluminum. Copper
plated feet for grounding.

FOR THE MAN WHO TAKES PRIDE IN HIS WORK




STILL MAKING HEADLINES!

Federal SELENIUM RECTIFIERS
Open BIG NEW PROFIT-SOURCE for Servicemen!

MoRre THAN 10,000,000

Now used in TV and Radio Receivers
_..Millions more to be installed this
year and every year!

Get your share of this profitable, continuing replacement
market—with FEDERAL—The Original Miniature Selenium Rectifier

MANY of the nation’s leading manufacturers
have adopted the miniature selenium rectifier as a
standard component. It has already been installed
in over 10,000,000 AC-DC, portable, table and
console radios and TV receivers . . . and its use is
increasing by millions yearly!

For servicemen everywhere this means a new
and important replacement market .. . a steadily
growing source of extra income!

Be ready for this new profit opportunity by be-
ing ready to replace selenium rectifiers . . . with
Federal . . . the original miniature selenium recti-

America’s Oldest and Largest Manufacturer of Selenium Rectifiers

) Lederal Telephone and Radio ¢ orporation

fier. Your customers are assured top performance
... you are assured a good profit. Ask your distrib-
utor now about Federal ... the industry’s most com-
plete line of miniature selenium rectifiers for TV
and radio—plus many other special purposes.

S IAAA,
Federal's Miniat P?ys to replace
| Scleniom  Rectfior with the Bsy
Handbook . . . 48 e InSiSf
B\ pages of valuable on

=" design and appli- \
cation data. Available from your \ e e[’
distributor. s‘ \ d N\

SELENIUM and INTELIN DIVISION, 100 Kingsland Road, Clifton, New Jersey

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St.,N. Y.

SERVICE, JUNE, 1950 ¢ 7
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Types MT, MTD and MTH electrolytic capacitors,
the Sangamo Chieftains, are ideal replacement
electrolytics. Tiny, but durable, they fit any-
where! Their small physical size makes them a
“natural” for application in tight spots beneath
a chassis, and the bare tinned-copper wire leads
make them easy to mount.

Sangamo Chieftains are manufactured under
carefully controlled conditions to protect against

e

B16 Crier Sancamo Says:
LITTLE CHIEFTAINS YOUR GOOD FRIENDS.!
MAKE REPAIR WORK EASY.. FIT IN

TIGHT SPOTS... LAST LONG TIME .

Scores with ?epaa'rmen

/

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

Your own trial-use will convince you that new standards of depend-
ability and longevity have been built into Sangamo Electrolytics. Full
information is given in Sangamo Capacitor Catalog No. 800, which is

yours for the asking, and without obligation.

Micas, Papers, Electrolytics, Buttons, Molded Tubulars

SANGAMO ELECTRIC COMPANY

SPRINGFIELD, ILLINOIS

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

SERVICE, JUNE, 1950

Type MT
Dry Electrolytic

$C50-8
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RCA WV-97A
Senior VoltOhmyst™

reading peak-fo-peak voltage

s BQ Svggested S
ONLY %6 -3

User Price
Includes direct probe and cable,
dc probe, ohms lead, and ground lead 1 %

VourOumysy
WV.97A
.

RCA
s
®navve sy
. 2

TEN WAYS BETTER!

1. Reads peak-to-peak voltages directly

2. Has greater over-all accuracy
3. Reads down to 0.1 volt (1.5 volts full scale)
4. Reads up to 1500 dc volts full scale
5. Measures resistance from 0.1 ohm to 1 billion ohms
6. Has 7 non-skip ranges, for both ohms and volts The WV-97A measures peak-to- { Fos peae
7. All scales increase in 3-to-1 ratio {approx.) peak voltages directly. Hence, it
. quickly provides information es-
8. Has wider ﬂu"frequencY response sential for servicing TV receivers i Pﬁs’_‘f
9. Better stability with line voltage fluctuations with their pulse-type waveforms. PEAK PEAK
10. Provides greater convenience due to small compact I
size and new slip-on type probes —
SPECIFICATIONS

The WV-97A has a range of usefulness extending beyond
that of any other instrument in the field. Its quality, de-

DC Voltmeter:

Seven Continuous Ranges............ Oto 1.5, 5,15, 50, 150,
500, 1500 volts

Input Resistance (including | megohm in dc probe):

Peﬂdability, and accuracy make it a true laborator)’ instru- Al FANGES . o oo v eieeiieneen e nannaeannans 1] magohms
ment; it is exactly what is needed for television in the Sensitivity for the 1.5 volt range. ..... 7.3 megohms oer volt
Overall Accuracy. .. ....... reesieaeaeaas +3% of full scale

design laboratory, factory, and service shop.
The new Senior VoltOhmyst measures dc voltages in

AC Volimeter:
Fourteen Continuous Ranges:

high-impedance circuits, even with ac present. It reads the Peak-to-peak values.............. 0 to 4, 14, 42, 140, 420,
. 400 volts
rms values of sine waves and the peak-to-peak values of 1300, 3
1 1 p P h RMS valuves........ Oto I.5, 5,15, 50, 150, 500, 1200 volts
complex waves or. recurrent pulses, even in the pre§e9ce Input Resistance and Capacitance with direct cable:
of dc. Its electronic ohmmeter has a range of ten billion 1.5, 5, 15, 50, 150-volt ranges . . .. ... 0.83 megohm shunted
to one. by 85 up f
: . . . 500-voltrange . . .......... 1.3 megohms shunted by 85 . f
L'lke all RCA VpltOhmyst, it features hlgh input 1200-volt range . .......... 1.5 megohms shunted by 85 pu. f
resistance, electronic protection from meter burn-out, Frequency Response:
zero-center scale for discriminator alignment, molded- With WG-218 Direct Probe and Cable.... ... within £5% from
plastic meter case, a 1-megohm isolating resistor in the + 30 cps to 3 Mc
d b d d I f d tf shieldi Overall Accuracy . . .. o oivvieieinnnenenns T5% of full scale
¢ probe, and sturdy metal case for good rf shielding. Ohmmeter:
An outstanding feature is its usefulness as a television Seven Continuous Ranges. ........ 0.1 ohm to 1000 megohms
Center Scale Values........... 10, 100, 1000, 10,000 ohms;

signal tracer . . . made possible by its high input resist-
ance, wide frequency range, and direct reading of peak-
to-peak voltages.

For complete information on the new RCA WV-97A
Senior VoltOhmyst, see your RCA Test Equipment Dis-
tributor, or write RCA, Commercial Engineering, Section
F56X, Harrison, New Jersey.

*Reg.U. 8. Pat. Off.

0.1, 1, 10 megohms
Dimensions: 7¥%" high; 54" wide; 3%" deep
Available Accessories:
WG-264 Crystal Probe. ........... Extends range to 175 Mc
(price to be anmounced)
WG-289 High-Voltage Probe and Resistor WG-206 te extend
range to 50,000 volts. $8.95, suggested user price.

Available from your RCA Test Equipment Distributor
RADIO CORPORATION of AMERICA

TEST EQUIPMENT

HARRISON. N. J.

SERVICE, JUNE, 1950 e
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if you've put off installing the Payroll Sav-
ings Plan in your company because you feel
it would be “‘a lot of work,’" then this adver-

Its EASY o install
“Payroll Savings™

....and 20,000 companies’ experience proves it pays!
HERE'S ALL YOU NEED TO DO

Appoint one of your top executives as Savings Bond Officer.
Tell him to get in touch with your State Director, Savings
Bonds Division, U. S. Treasury Department. Here’s what
happens . . .

tisement is certainly for you! Because it's
really very simple to give your employees
the advantages of investing in U. S. Savings
Bonds the easy, automatic ‘‘Payroll” way.

The State Director will provide application cards for your cm-
ployees to sign—plus as much promotional material and per-
sonal help as necessary to get the Plan rolling in your company.

Those employces who want Savings Bonds indicate on the appli-
cations: how much to save from their pay; what denomination of
Bonds they want; and the inscription information to appear on

the Bonds.

Your payroll department arranges to withhold the specified
amounts, arranges to get the Bonds, and delivers them to the
employees with their pay.

The Bonds may be obtained from almost any local bank or from
thc Federal Reserve Bank or may be issued by the company itself
upon proper certification by the Federal Reserve Bank or Branch
in the company’s District.

THAT'S ALL THERE IS TO IT!

In case you’re skeptical as to how
many of your employees would like
to have Payroll Savings, canvass your
plant—and be prepared for a sur-
(Remember that pay-check
withholdings for Bonds are not a “de-
duction”—the employee takes home
his Bonds with his pay.) One leading
manufacturer, who had professed lit-
tle faith in the Plan, found his eyes

prise.

opened when he asked the people in
his plant whether they would like to
obtain Bonds in this way. Within
only six months after he installed the

Plan, half his employees signed up.
A prominent aircraft manufacturer,
whose company had used the Plan
{or some time, was not aware of its
potentialities until his personal spon-
sorship increased participation by
5009% among his company’s em-
ployees.
THE BENEFITS ARE BIG—
FOR EVERYONE

The individual employees gain secur-
ity—they know that the Bonds they
hold will return $4 for every $3 at
maturity. The company gains from

the resultant increased stability and
efficiency of its workers. The whole
nation gains because Bond sales help
stabilize our economy by spreading
the national debt and by creating a
huge backlog of purchasing power to
boost business in the years ahead.

Is it good policy to deprive your
company of Payroll Savings—even
one more pay day? DBetter at least
have a talk with your U. S. Savings
Bonds State Director, get the answers
to your questions, and know for sure.

The Treasury Department acknowledges with appreciation the publication of this message by

SERVICE

This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council.

10 ® SERVICE, JUNE, 1950



HYTRON for '50

Thrifty, nifty fifty Ford. On the dash a fine new Ford radio
receiver. And again tubes by Hytron. Hytron continues as a \
major supplier of Ford auto radio tubes. Because Hytron \
specializes in auto radio tubes. Engineered for leaders like \
Ford, these Hytron tubes are leaders too. 'Nuff said! Buying
auto radio tubes? Buy wise . . . like Ford. Buy Hytron!

NEW 4TH EDITION — Hytron Reference
Guide for Miniature Elect-on Tubas. Free
from your Hytron jobber; or write us. Original
...unggue. Llists all miniatwes to date, re-
goardless of make. Six pages. 132 miniatures
~— 41 new. 70 besing diag~ams. Lists similar
larger prototypes, Get you- copy today.

FREE — Hytron Tool Cata ogue. Zescibes
farmmeus Hytron ser vize-chop tools, Scideriag Aid,
Tab= Lifter, 7-Pin and 2-Pin Sra ghrener:, fube

- Tapger and Auto 2wadic Tool. Fiad out how “hese
Hyton tools can sase your work...Feip you

- wabe more money. Write today.

SERVICE, JUNE, 1950 ¢ 11



These 5 “Precision” Instruments
Provide a Complete, Modern
Service Lab...for TV-FM-AM
...at only moderate cost.

* Build Your Service-
Sales Future on a Firm |
Foundation With..... |

NO. 2 OF A SERIES OF MATCHED COMBINATIONS

SERIES 10-12 (P.M.)
SERIES E-200C (P.M.) _ | SERIES E-400 (P.M.)

SERIES E-200C (P.M.) SERIES E-400 (P.M.) SERIES ES-500 SERIES EV-20 SERIES 10-12 (P.M)
SIGNAL AND MARKER SWEEP SIGNAL 5” OSCILLOSCOPE  True Zero Center VIVM  Electronamic*
GENERATOR GENERATOR Wide Range & Multi-range Test Set TUBE MASTER
Exceptional Accuracy and Narrow and wide Band High Sensitivity 48 ranges to 1200 V., 2000 Employs famous "PRECI-

Stability  Direct reading e Sweep for F.M. and TV o  V.Amp. Response to 1 MC. o megs., 63 DB, 12 amps. e SION" ~ Electronamic tube
88 KC to 120 MC. « 1000 pt. Direct Freq. reading 2 to Low C, High R input Step Voltage Regulated Bridge performance testing circuit
vernier calibrating scale e 480 MC.  Multiple Crystal Attenuator ¢ Z axis modu- Type Circuite 1335 Megs. D.C, plus dynamic Battery Tester
0-100% Modulation » A.V.C.- Marker o 8 tubes including lation terminals s 9 tubes Input resistance ¢ Direct e 12 element, anti-obsoles-
A.G.C. Substitution network V.R. and rectifier « RG/62U incl. V.R. and 2 rectifiers o reading high freq. scales e cent-free-point lever system
¢ Complete with output Coaxial Terminated Output Complete with light shield Optional RF-10-A High Freq. * Roller-chart e Cual short-
cable and technical manual. » Complete with 2 crystals e and mask e Heavy gauge Probe ¢ Heavy gauge steel check e Noise tests e In
In.standard panel 19x 1214”. In standard panel 19x 121/4”. steel case. 8¥a x 1412 x 18”. case 6Ya x 5 x 10”7, standard panel 19”7 x 172",

Net Price: $69.70 Net Price: $127.55 Net Price: $149.50 Net Price: $64.75 Net Price: $99.40

SERIES TV-3 SUPER HIGH VOLTAGE SAFETY TEST PROBE. Extends range of Series EV-20 to 30 KV

direct reading. Series TV probes available to match most VIVM's and 20,000 ohms per volt test sets.
(NOTE: For deluxe Series EV-10 VIVM, with extra-large 77 meter, order Series TV-1 probe.) Net Price: $15.45

“Reg. U.S, Pat. Off.

all . = AU =g [ { o I___ r '.l_:'r:._ L Sl " ool _de ia - =y e -_—_ii" -
BUY PERFORMANCE~NOT SPECIFICATIONS!—BUY ¢‘PRECISION’’ OTHER MATCHED COMBINATIONS
“PRECISION" PERFORMANCE, ACCURACY, WORKMANSHIP and VALUE The instruments shown above illustrate one of many possible
have been setting a standard of comparison for over 15 years. : MATCHED COMBINATIONS of diversified ""PRECISION™ Test
DO NOT BE MISLED...It is not ““PRECISION” test equipment unless it Equipment for TV-FM-AM. Each combination provides a selected
is manufactured by Precision Apparatus Co., Inc., Eimhurst, L.1.,N. Y. and basic, modern, efficient Laboratory at moderate cost.
**Precisian’’ Instruments are PRECISION A ¢ ] 0 PARAT“S co. I"c. Convenient Purchase Terms
on display at leading radio TEST EQUIPMENT 3 ¥ X 2 (4 y can be arranged with your
equipment distributors. 92-27 Horace Harding Boulevdi-q’, Eimhurst, ¢, New York favorite Precision Distributor,
i = Jm%mq Export Division: 458 Broadway, New York, U.S.A. «  Cables-~Morhanex
gf TV ' FM - AM / In Canada: Atlas Radio Corp,, Ltd., Toronto, Ontario AM - FM - TV -
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No Other Cartridge and tone
arm combination gives you 3-

speed reproduction of such qual-
ity at soclow a price. To select
your stylus, just turn the knob.

PLAYS 3 S

SUPERB QUALITY AT LOW COST!

A simple twist of the red button—without
changing the position of the cartridge in the
tone arm—and you can play 334, 45 and 78
rpm records at a constant pressure of 6 to 8
grams!

Nothing to take apart—nothing to add...
the famous General Electric Triple Play
Cartridge is actually built into the tone arm
for quick, simple operation. To switch from
a standard to narrow groove stylus just de-
press and turn the red knob on top of the
arm. This positions the stylus without mov-
ing the cartridge. To change from narrow
groove back to standard—turn the knob
again...that’s all there is to it.

Complete tone arm assembly—including
Triple Play Cartridge with diamond or sap-
phire styli—is now available to distributors
and dealers at a price so low it will rock the
trade!

GENERAL ELECTRIC TONE ARM
PEEDS WITH ONE CARTRIDGE!

Write or wire today for full particulars
and ask for descriptive bulletin R78-028:
General Electric Company, Section 360,
Syracuse, New York.

MAKE IT EASY
FOR YOuUR CUSTOMERS

Demonstration of this new tone

ar i

thm 'offers dramatic proof that it’s
€ stmplest, most €conomical an

Swer to qualit
Y reproducti
low cost! P on at

Call your distriby
\ tor toda
stock this merchandise! Y and

‘W%W e e
it ST s

GENERAL ELECTRIG
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Amazing new IRC Concentrikit is
the practical answer to your con-
centric dual replacement problems.
With this set of specially designed
parts you can assemble over 909, of
all concentric dual types. . .no more
long searches and waits for exact
duplicates. You save time, worry
and inventory investment.

REPLACEMENT MANUAL AVAILABLE
Full replacement data on concentrics
for all applications, from the earliest
home and auto radios to television,
are contained in a new IRC CON-
CENTRIC DUAL REPLACEMENT
MANUAL. Be sure to get a copy
from your IRC Distributor.




S

WHAT YOU GET §

In Concentrikit Stock Assortment #13

Quantity Quantity .
Complete B19-133X 1 - (e
Concentrikits 4 B11-137 3
3 Base Elements :}g::g;x ?
B11-108 ! B18-137 XX 1
B11.114 1 B19-137X 1
B11-115 1 B11-139 2 ',
B11-116 1 B13-139 1 ¥
:z} :g : B13-139X 1 i
Bl ]:120 ] Inner Shaft Ends X
B11-121 1 E-187 3
B11-123 2 E-190 1
B11-128 2 E-202 2
::;::gg ; Sleeve Bushings |
B13-130X 1 S-4 ! i
B18-130X 1 $-5 ' i
.. . . B18-132X 1 Resilient Retainer e
Television has greatly increased your concentric dual 215:3333 g Rings
requirements. . . be ready with this CONCENTRIKIT B13-133X 1 Switches 1
B18-133X 1 76-1 3 i

Stock Assortment on your bench. Handsome metal

Concentrikit Stock Assortment comes in a sturdy

cabinet contains all you need to assemble quickly any ' all-metal cabinet. Four drawers and individual
of 144 different concentric duals. It covers over 500 | 22?.’:‘:1!“‘;“;; °§Z“’f.:cT§L°“'w?.'h°°l‘siE:“‘ RO
models . . . RCA, Admiral, Air King, Belmont, Emer- - 10 o enavsenors METAL CABNET 5 SUPRLED
son, General Electric, Motorola, Philco, Westinghouse, ’ SI:CZ,E ’.‘JZ"‘,ESC"GE' you pay only the reguler
Zenith and many others. Order from your IRC Dis- :

tributor now, or send coupon for more information. 1 and
International Resistance Company, 401 N. Broad St., X the
Philadelphia 8, Pa. ¥ price

34

ORDER YOURS TODAY!

SSortment
% / EIICIOSed '
IR fin 2 .
C Concenty 55 in
Name a

INTERNATIONAL o Compapy, e .

RESISTANCE COMPANY ™

In Canodc: International Resistance Co,, Lid., Toronto, Licensee




B

[ UNIFORM
| FLUX CONTENT |

4

' ELIMINATES

E SA\(ES TIME REJECTS

MADE FROM
VIRGIN METAL |

Using Kester Flux-Core Solders, Plastic Rosin or
“Resin-Five” Core Solders— the same solder selected
for original manufacture of TV sets and components
—will enable you to do your finest work. Kester {lows
betier—handles easier—faster to use. Kester Solders
are made only from newly mined grade A tin and

virgin lead.

KESTER SOLDER COMPANY . a201 wriGHTWOOD AVE.

CHICAGO 39, ILL. » NEWARK, N. 5.+ BRANTFORD, CANADA

KESTER

SOLDER
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New 2-Stage Pre-Amplifier ‘ 2
Increases Original TV Signal gn EY A/
Strength 5 TIMES >

for Sales to Thousands of New Suburban and Fringe Area Residents

In 1949 the ANCHOR Single Stage BOOSTER improved television reception for 1 out of every 4 TV Set Owners,
Thousands of apartment dwellers, suburban and fringe area residents the nation over demonstrated their prefer-
ence by making ANCHOR the Number One BOOSTER in sets sold. ANCHOR developed this recognition only through
its own top-notch performance by being able to deliver sharp snow-free pictures in most difficult conditions. Now
ANCHOR has added the new Two Stage BOOSTER to their line to bring television, and the finest television re-
ception, to everyone. The New ANCHOR Pre-Amplifier Will Out-perform Any Two Stage BOOSTER on the market.

S'T.SCL_EOEQGE TI:?_,%ESE . Single Knob Construction allows switching
—— =" A and tuning with a flick of the wrist.
‘ Radically new switching of tube and circuit
20
z components.
4 5 6 2 3 4 K .
\..~ - - - E o . .
BB L el ot 6% . Modernly styled with streamlined plastic es-
el 2 :
=N 43 cutcheon. Soft mahogany leatherette finish.
2
— ' ‘ Most stable non-regenerative unit available.
1 1 '
HANNEL NUMBER The unit that is not returned.

ANCHOR

ENGINEERING ANCHOR :avio core.

ALWAYS A

YEAR AHEAD! 2215 SOUTH ST. LOUIS AVENUE CHICAGO 23, ILLINOIS
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A Rainbow Plan for Callbacks

In TuHE Tv SERVICE operation,
there has been one particular problem
that has always irked, riled and usually
completely soured everyone in the
shop. The problem . . . that unwar-
ranted stream of callbacks.

The situation was with us in the
early days of radio, and today with
the complexities of sight reception in-
volved, the callback annoyance has
grown and become a mounting, chronic
headache.

Several solutions have been suggest-
ed, but none have been too effective.
A few weeks ago, though, came an
announcement of a new plan which
seems to have significant possibilities.
Presented before a meeting of the
Electric Institute of Washington, the
plan provides for the free distribution
of novel checkpoint cards to dealers
and Service Men, for eventual dis-
tribution to those who have receivers
and those who are about to become
owners. The copy on the checkpoint
card, which it is believed will mini-
mize and perhaps eliminate unneces-
sary return trips, points out to the
set owner that before a Service Man
is asked to come back, seven possible
sources of trouble should he investi-
gated:

(1)—1If set is completely dead, is
line cord plugged into electric outlet?
If cord is plugged in, unplug and try
a lamp in outlet, If lamp lights, then
try set when plugged in again. . . .
(2)—Look at antenna wire on back
of set. Make sure leads are firmly
connected to terminals on set and that
bare leads are not touching each other.
. .. (3)—If sound is normal, but no
picture is present, turn brightness con-
trol fully on and also try another chan-
nel. . .. (4)—If the picture is normal,
but no sound is present, adjust fine-
tuning control with the volume con-
trol turned fully on. Also try another
channel. . .. (5)—In suggestions t/iree
and four, if only one channel is af-
fected, allow for station time to an-
nounce any technical difficulty which
might have occurred. (6)—Ii
sound is normal and the picture tube
has light with brightness control on,
but the picture is rolling, tearing out,
or there is no picture on all channels,
adjust horizontal hold or vertical hold
controls. Try reducing the contrast or
picture control. . .. (7)—If the sound

is weak and noisy and the picture has
excessive snow, see if the antenna is
still installed in its original position.

One week after the plan was an-
nounced, over 15,000 checkpoint cards
were distributed by not only dealers
and Service Men, but the four televi-
sion stations operating in the Wash-
ington area.

The plan has attracted the enthusi-
astic attention of associations and
allied groups in other communities
who feel the idea should do quite a
job for them.

Congratulations to the Electric In-
stitute of Washington for launching
a plan which, it is certain, will result
in rich dividends for everyone.

TVI

Tv INTERFERENCE, described on sev-
eral occasions in these columns, as
an extremely serious factor, demand-
ing immediate attention, has become
quite a topic of debate, with members
of the FCC now firing away and call-
ing for action.

Appearing before a meeting of the
Canadian radio manufacturers, FCC
chief engineer, Curtis B. Plummer,
criticized many for the current
conditions, particularly those produc-
ing chassis with abnormally high os-
cillato~ radiation. It was pointed out
that FCC engineers have measured as
much as 2 volt on the antenna ter-
minals of some receivers and 4 milli-
volts per meter at 100 feet in the field,
certainly an unusual amount of power,
when it is recognized that it takes only
about one one-hundredth as much sig-
nal as the desired signal to spoil re-
ception. Haste in producing receivers
was cited by Plummer as one reason
for the radiation problem. He pointed

Annual Sound Review

Tuar LiveLy facet of the Servicing
business, Sound, which many Service
Men have found to be one of the
healthy smile builders in the entry
journal, receives a sprightly review, in
this cur annual Sound issue, with ar-
ticles on such subjects as custom-built
systems, p-a servicing, auto speakers,
multiple-speed equipment, including
changers, cartridges and needles, and
trends of the day. See pages 20, 24, 26,
38 and 40 for these timely discussions.

RlllllII||1IIlllmllLllllllIIl|m!IIIllHlllllmlmlllllllillll!lllllllllll[llllllllll_lljmlllll]lllIllllllIl||IIIIﬂIlI|IIl|lllIII|IIJ]

out that if sufficient time were given
to careful design, the radiation prob-
lem could be minimized, and in many
instances, completely eliminated.

Service Men were also sharply re-
buked by Plummer for the manner in
which interference problems had been
handled. Plummer revealed that . . .
“We find that some complaints of in-
terference made to dealers and Service
Men had been pretty casually dis-
missed by poorly trained service per-
sonnel who, without analysis of the
situation or any formal diagnosis,
stated that the interference was caused
by one of the licensed radio Services
(usually hams). This type of ex-
planation, he said “gives the
complainant an incomplete picture and
often results in improper condemna-
tion of the licensed stations to which
this interference is attributed. . . . The
dealers and Service Men will perform
a much greater service to the public
and to the licensed stations if they
would accurately analyze the interfer-
ence for what it actually is.”

The severity of the problem was
also highlighted by FCC headman,
Wayne Coy, during an appearance be-
fore the RMA annual meeting in Chi-
cago. Coy was particularly caustic
about the situation declaring that . . .
“This problem is grave enough today
when we only have 104 stations on
the air and more than six-million re-
ceivers. But after the freeze is lifted
and hundreds of new stations go on
the air and the number of receivers
climbs to perhaps 30 million, this prob-
lem could become extremely magni-
fied, unless something is done about it
now.”

“The need for action is urgent,”
stated Coy. “The question before us,
today, is whether the cooperation from
the industry will solve the problem,
or whether it will have to be solved
under the power of the Commission to
license transmitters.”

Several months ago, it was revealed
in these columns that a comprehensive
survey of this acute interference prob-
lem was being conducted, in an effort
to correlate all the possible sources of
trouble, and the methods which might
be used to minimize or perhaps elimi-
nate the annoying condition. The re-
sults of this interesting study will be
published next month in SERVICE.
Watch for this topical analysis in the
July issue!—L. W.
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AT #goME and in a shop, there is often
a need for a radio-phono svstem which
not only provides high-fidelity repro-
duction from the receiver and phono,
but permits use of the Ip home and
16” type records, as well as the stand-
ard 78s. Such a setup has unlimited
possibilities, ranging from pure enter-
tainment to demonstration of tuners,
record changers, variable speed pick-
ups, etc.

In setting up plans for this type of
a combination package, it was decided
to include the phono section in one
cabinet with provision for the changer
mechanism and records which might
be of the large transcription style.

The second cabinet was prepared to
house a quality speaker in its own
compartment on one side and an FM-
AM tuner with a hi-fidelity amplifier
and a preamp-equalizer for the play-
back head in the remaining half. So
that placement of the cabinets could

by HERBERT G. EIDSON, Jr.

Chief Engineer, WIS and WIS-FM; Technical Director, WIST

be varied, easy-rolling casters were
also included.

The Radio Tuner

The first item to be considered was
the tuner. The model' eventually
selected has been found to be very
satisfactory. In one series of tests the
distortion was found to be less than
one per cent across the audio spectrum,
with frequency response %=1 db from
30 to 15,000 cycles in the FM section.
Noise level was better than 60 db
below normal output.

Seven requirements were carefully
considered before the tuner was
chosen:

(1) Output, great enough to excite
the main amplifier on FM as well as
on AM.

(2) Low oscillator drift on both
positions.

[*See I'ront Cover]

The Eidson custom-built receiver-amplifier and changer consoles.
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(3) Excellent quality on AM and
FMNL

(4) Low thermal noise and hum
level.

(5) Phono switch; desirable
not absolutely necessary.

(6) Band pass, good in rf and if
stages; one of the main factors in good
frequency response, although too great
a pass on AM can result in adjacent-
channel interference.

(7) High sensitivity on both
bands; desirable in most cases.

but

3

Phono Preamp-Equalizer

A variable reluctance type of phono
pickup, mounted in an arm of low fric-
tion, was found to be best for our sys-
tem. Since this device produces an
output which falls off rapidly below
approximately 500 cycles due to
reasons well known, an equalizer must
be used to flatten the frequency re-
sponse output.

The amplifier we selected contains a
low-pass filter which decreases all fre-
quencies above 500 cycles approxi-
mately 18 db, and then amplifies all
frequencies from 50 to about 10,000
cycles. At this point a switch serves
to select one of three outputs to excite
the input of the main amplifier.

Since it was felt that a remote vol-
ume control would be desirable on the
play-back unit, a 2,000-ohm pot was
mounted in the right hand {front
corner of the cabinet for this purpose.
A shielded lead was installed for con-
nection to the pickup head.

In the first two stages, 6SC7s were
used because of their low hum level

1Browning AM-FM Tuner.



Rear view of changer-storage cabinet.

and hiss content. Incidentally these
stages represent the »¢ low-pass filter
section. In the third stage a 6S]J7
was included to provide high gain for
the equalized response from the pre-
vious stages, so that level would be
approximately equal to that of the
FM-AM tuner output. All plate cir-
cuits were supplied with anti-motor-
boating filters.

The Main Amplifier

Our next problem involved the am-
plifier. Triode output stages were, in
our camp, always believed to be the
most effective, so there was no ques-
tion as to what would be used to gen-
erate the power in the final stage.
The use of these tubes for this appli-
cdation does simplify the construction
and reduces cost. No special type of
output transformer with a feed-back
loop is required. And it is possible to
dispense with inverse feedback used
over the last stage. Some amplifiers
are constructed so that the output
winding is also used as a feedback
loop, but varying loading effects from
the speaker will also vary the amount
of inverse feedback. Thus it is diffi-
cut to determine the amount being
used, for the speaker Z must be con-
sidered and that factor is dependent
upon the frequency being passed by
the amplifier.

Push-Pull Stage Operation

When a push-pull stage is composed
of triodes, and driven and loaded prop-
erly, the output is a faithful reproduc-
tion of the input. Thus there is little
to be gained by the addition of 180°
feedback. The plate impedance is

Rear view of the receiver-amplifier console.

quite low in this type of amplifier and
thus ringing of the speaker cone is
absent. In high-impedance stages
which drive an acoustic device, the
cone is apt to continue its oscillation
when a sharp wavefront is reproduced.
The speaker therefore becomes a gen-
erator of cemf, this voltage being
stepped up by the output transformer,
and applied across the output tube in
the plate circuit. If the stage has a
high internal plate impedance, the cone
will continue to oscillate a moment,
creating sound waves which were not
in the original signal. If the stage
has a low internal plate impedance,
then the cemf will die almost instantly,
for the heavy dampening of the low Z
circuit will crush its resistance. The
cone will be at rest. This means that
when a steep-fronted wave is repro-
duced by a speaker cone which is
driven by a triode stage, it will return
immediately to its rest position and
accordingly be ready to receive the

At right are the tuner, preamp equalizer and
14-watt amplifier, while at the left is the speaker compartment with treated walls,

next incoming impulse. The net re-
sult is a sharp, clean reproduction of
sound. If a multi-grid stage is used,
feedback is imperative, so that distor-
tion can be brought to a passable
value, and internal impedance reduced
to a level where the speaker can
dampen itself almost at once.

Proper baffling, of course, contrib-
utes to cone loading and affords addi-
tional dampening.

The power output of this amplifier
(14 watts) has been found to be quite
constant over the audio spectrum when
operating into a purely resistive load.
Data taken on the amount of power
being generated with a speaker wind-
ing for a load (no baffle) revealed
that power was constan: from 15,000
cps down to approximately 300 cps.
Below this figure, the 2R dropped off.
At 50 cycles, the power decreased
from 14 to 1.2 watts.

When a proper baffle was used to
load the speaker cone, such as a sound-

Part | of a Series Detailing the Electronic,
Electrical and Mechanical Constructional Features
of a Complete AM-FM Receiver, LP and Standard
Phono System. Initial Installment Discloses How
to Select an AM-FM Tuner, Develop a Special
Phono Preamp-Equalizer for Variable-Reluctance
Pickups, Build a High-Gain Amplifier (14 Watts),
Check Amplifier Efficiency and Choose the

Necessary Speakers.
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proofed cabinet of approximately six
cubic feet, the power remained con-
stant down to 130 cycles and then
dropped slowly after this point. It is
possible that inverse feedback over the
final stage could have helped this con-
dition some. However, it was not
serious enough to warrant a change.
It has been found rather difficult to
drive the grids of the 6A3 without
resorting to an inter-stage trans-
former, but in the interest of keeping
costs down, an attempt was made to
drive the final stage by resistance
coupling of the driver stage. Several
types of driver tubes were tried and
success was finally achieved with the
systen1 shown on the front cover dia-
gram. One problem did appear with
this type of operation. Since the
6A3s are not running strictly in class
A, they do begin drawing grid current
before the output of 14 watts is
reached. This current flowing in the
input circuit decreases the impedance,

and since this is in parallel with the
plate circuit of the driver, the gain of
this latter stage is reduced. We were
therefore faced with the condition,
where on peaks of heavy audio drive,
when the 6N7 stage is needed to drive
heavily the grids of the 6A3 output
stage, the drive was not too apparent.
However, the wvalues were juggled
until very little of this drive was found
to be lost when driving the final to 14

watts. The gain will begin to fall
off after the 14-watt condition is
reached.

In proper amplifier design, distor-
tion must occur in the final output
stage; nowhere else should it be
measurable. If the drive of a given
audio stage is slowly increased, distor-
tion must occur sooner or later, for
there is a limit to its power capabili-
ties. There appears to be only one
justifiable reason for the existence of
voltage stages and driver stages in
the conventional amplifier, and that is

Fig. 2. Response curves obtained with l4-watt amplifier, diagramed on front cover; plot at (a)
revealing the distortion at normal room volume (1.5 watts) and plot (b) showing the distortion at
14-watts output.
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Circuit of the equalizer and preamplifier designed for the variable reluctance pickup.

to excite the last or final audio ampli-
fier stage. Since it is desirable to
obtain the maximum power obtainable
from this stage with the lowest possi-
ble distortion, it would be absurd to
allow distortion to creep into any of
the voltage-amplifying stages. Such
a feed would modulate the power stage
and the result would be poor quality.

When our amplifier was almost com-
pleted, it was decided to check this
point and be positive that the wave-
form was distorting in the final, well
before it became distorted elsewhere
in the circuit. A ’scope was set up
and a sine-wave pattern, slightly flat-
tened on both top and bottom, dis-
played. Then the ’scope was connected
to the voltage stages, and we had the
pure sine wave, as it came from the
oscillator, in clear form.

During the construction of an audio
amplifier, proper biasing of all stages
should be checked with a ’scope. The
’scope should be connected to the plate
of the stage to be checked through a
.1-mfd capacitor and the input wave
brought up slowly, in intensity. If
the lower and upper portions of the
wave flatten at the same time, the
proper point on the E.[, curve is being
used. If the top flattens first, the bias
is too great, and if the bottom flattens
initially, the reverse is true. Before
this experiment is conducted, it is wise
to note if the ’scope is inverting the
image being checked. This can be
done quite simply by connecting a 14-
volt flashlight cell to the wertical am-
plifier input in the ’scope for an in-
stant, and noting if the spot jumped
upward or downward. If there is no
reversal, the spot will move upward
when the positive terminal is con-
nected to the open connection of the
vertical amplifier input; the negative



side of the cell should, ot course, run
to the ground side of the ’scope during
the test.

In determining the proper amount
of drive to the inverter stage oi the
amplifier the following procedure was
followed: A ’scope was connected to
the grid of the 6A3 which was not
being driven by the inverted stage.
The input from the oscillator was n-
creased until fair output was realized
from the amplifier. The wertical gain
control on the ’scope was brought up
until the amplitude of the excitation
on the grid was exactly one-inch high.
The excitation was kept on this posi-
tion while the ’scope was changed
over to the grid of the second 6A3,
pin 3, which the inverter was driv-
ing. The variable voltage divider of
20,000 ohms was adjusted until the
sine wave was also exactly one-inch
high on the other half of the push-pull
stage. Thus, both tubes were being
driven with the same amount of volt-
age, but 180° out of phase, of course.
A vacuum-tube voltmeter can be used
for this purpose with slightly more
acctracy, but it will be found that in
actual practice, this adjustment is not
critical.

Although theamplifier performed well
without any feedback, it was decided
to incorporate such feedback since the
noise level was aided somewhat by its
action. After testing, 17 db was found
to be the amount required.

A plate filter circuit (10-mid capa-
citor and 27,000-ohm resistor) was
placed in the first stage to prevent
low-frequency oscillation.

A heavy power transformer was
selected to insure good regulation. The
swinging choke, with a rating of 2-11
henries, were quite helpful in improv-
ing regulation. A heavy bleeder, nor-
mally used across the second filter,
was found to be unncessary due to
the excellent voltage regulation sup-
plied by the 83 gas-filled rectifier, the
large wire in the high-voltage secon-
dary of the power transformer, the
swinging choke input, low /R drop in
the chokes and high capacity in the
low-pass brute-force filter. A light
bleeder was included across the output
of the supply to discharge the capaci-
tors when the power is removed from
the input. A heavier resistor at this
point would have reduced effectively
the filtering action of the last choke by
decreasing its inductive reactance;
caused by the larger amount of dc
flowing through the winding and thus
partially saturating the core.

Initially the bias voltage for the
power triode tubes was furnished by

2Complete constructional details will appear
next month.
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Fig. 3. Frequency response of the main amplifier.

a specially-wound power transformer
which supplied 85 volts, each side of
center tap. This was rectified and in-
troduced to the second brute-force fil-
ter, now being used. It was found that
the transformer ran too warm. The
bias arrangement now employed con-
sists of a half-wave dry rectifier,
selenium type, with a voltage divider.
This has proved quite satisfactory and
quite cool running.

The Speaker

A reasonably large sound chamber
of about six cubic feet was desired for
accommodating the back pressure
from a speaker, but a slightly smaller
space had to be used to fit the cabinet
we selected.? In spite of this slight
chamber reduction, however, the low
frequency response proved to be quite
good.

( The inside of the half of the console
in which the speaker was housed was
lined with sound absorbing material,?
two-inches thick, so that the possi-
bility of sharp cavity resonance was
lessened. Tests showed that there was
less sound radiation from the walls of
the cabinet and re-radiation of the

Preamp-equalizer. At the extreme left appears

Female plugs at this point are
identified as in and ouf.

the filter.

sound energy back through the cone
itself. Thus the speaker cone afforded
good baffle-dampening by the sound
insulated, completely enclosed sound
lock.)

A twelve-inch speaker was niounted
on a celotex baffle which measured
17v4” square. This was mounted as
a sub-panel, with the speaker grill
placed over it.

[To Be Continued]

Fig. 4.. Response curves of preamp; curve at (&) disclosing the response of the preamp using a
Columbia tone-test record (10003-M), curve (b) revealing the response with preemphasis of average
record added.

Frequency ~-CPS

1000 10,000

SERVICE, JUNE, 1950 * 23



24

Speaker inscalled in right kickpad of jeep station wagon,

Speaker installed above driver’s head in pickup truck. N:; wiring going over righe

door frame and down to
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set under dash.

Radio

WITH MORE cars than ever on the
roads and about to start purring along,
and receivers more of a basic item,
installation activity in many areas has
spiralled. In many instances, special
types of installations have become in-
volved and the work schedule has be-
come quite crowded.

In the special category the loud-
speaker installation has been an acute
factor, particularly with the two-unit
tvpe of receivers, where there is often
the problem of finding a mounting for
the speaker and the required bolt or
bracket space for the speaker location.

It is true that most cars are equipped
with an ornamental grille in the center
of the instrument panel for speaker-set
mounting. But, there are those cus-
tom-built sets of the single chassis
type, which mount with a rear bracket
and nuts on the control shafts, and
there’s usually no provision for the
installation of a separate type of
speaker. Separate speakers are em-
ployed in the Fords, but in the Chev-
rolet, Buick, Studebaker, and several
others there are no separate speakers,
and thus there’s often quite a problem.
Some Chrysler, Dodge, Plymouth cars
have speaker mountings, some do not.

One of the most important aids in
this phase of car-installation work are
assorted speaker mounting brackets,
etc. Some may have to be bought and
others may be collected from unused
parts of kits, etc. All of these parts
should be saved, placed in a box and
stored away carefully. Another must-
material requirement are several
pieces of fairly heavy sheet-metal,
about 17 wide and 15” to 20” long,
available from the tin shop. You
shouldn’t have to pay too much for
this sheeting, since in most shops it’s
considered as scrap. Metal straps, left
over from a chimney-mount for FM
or TV antennas, are also helpful and
should be put in with the tin collection.

Mounting a Speaker

In mounting a speaker, there is
often the condition, as we mentioned
earlier, where there are no handy bolts
around, but an ashtray, located on top
of the instrument panel, fastened with
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four small bolts, two above and two
below. These, and the bottom flange
of the dash, are all the mounting help
available. To mount, two sheet-metal
straps are selected, and measured to
the approximate length. Then they
are cut and holes drilled in one end
of each, to fit the bolts holding the
ashtray. Now, the nuts irom the two
lower bolts are removed, and the straps
slipped on them. Then they are bent
and fitted into place, so that they come
out on the bottom flange of the dash.
Location is then struck and two small
holes drilled through the flange. Next,
the straps are held down closely,
marked, and these two holes drilled.
Then the speaker should be placed
in about the center of the two straps.
so that it will appear in the center of
the grille. Again, marks are made
and mounting holes are drilled in the
straps, through the holes in the speaker
rim. Then the straps can be fastened to
the speaker with small bolts. The
straps and speaker can be remounted,
using the nuts removed from the ash-
tray bolts, and two small bolts in the
bottom. It is important to see that the
straps run as nearly straight in front
of the speaker as possible. They should
not bow in toward the cone, as they
may strike the edges of the cone on
loud notes and cause a rattle. If the
straps must be rather long, and the
metal is light, rigidity can be increased
by crossing them, making an X in
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front of the speaker. These will inter-
fere very little with the sound output
of the speaker, as the area actually
blocked will be very small. Also if the
only available mounting places are at
the sides, the straps may be run hor-
izontally, and do just as well.
Another alternative method is to
make an angle-iron out of fairly stiff
sheet metal. It should be longer than
the speaker is wide. A half-moon
should be cut out of the top side, and
the speaker mounted on this, fastening
it to the bottom flange of the dash,
and steadying the top with a rod or
brace to the firewall. This can be tied
down anywhere a bolt is found with
which to fasten it. If you have some
Rear view illustrating strap mounting. The
straps must be made of the proper length to
reach any available bolts, such as those that
might be near the speedometer, pockets, etc.

[ncidentally, the speaker need not be absolutely
centered in the grille.

Speaker

solt

of the heavy rubber rings used be-
tween the face of the speaker and the
grille, they should be used, as they
will help the tone materially and also
tend to damp out rattles and vibration.

If there is no other way out, the
speaker may be mounted on the fire-
wall, behind the grille. A U-shaped
bracket should be made of heavy sheet
metal. It should be long enough to
place the speaker close up behind the
grille, and then fastened to the sides
or to the field of the speaker. If the
speaker is a pmi, a bolt or bolts can be
usually passed through the space be-
tween the magnet and the frame. The
bracket should be fastened to the fire-
wall with at least two bolts, and tight-
ened well.

In cars of the Willys jeep and
Jeepster type, the speaker may be
mounted in one of the kickpads, at the
side of the front seat floor. In fact,
this is the custom mounting for their
speaker. If you have a grille that will
fit, it should be used. If not, a grille
should be cut from heavy screen wire
hardware cloth, and either backed with
grille cloth or it can be flocked. A
hole should be cut in the kickpad
large enough to accommodate the
speaker, and at least four holes should
be drilled for the mounting bolts. Then
the speaker should be bolted directly
to the cardboard kickpad. Cup-
washers may be used under the bolts,

(Continued on page 57)
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