oTEST INSTRUMENTS®

SIGNAL TRACING AMPLIFIER
En ijective Radio S etw'ciny Tool

The Signal Tracing Amplifier here described has been devised to aid radio Servicemen in
quickly spotting faults in the remaining 10% of service problems the average radio repair
man fails to clear quickly if only because they are not total “failures.” The 10% of “un-
usual” cases of intermittent operation, internal noise, instability, low sensitivity, “dead
spots”, and an assortment of other cases, must respond to proper stage analysis with the

Underside and rear views (top and center, respec-
tively) of the Signal Tracing Amplifier; and, a
close-up of the coil and trimmer arrangement,
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Signal Tracing Amplifier.

ing”, as a method of locating circuit

failure, especially intermittent cases,

has grown in popularity. This popu-
larity is not due to the fact that most
units now on the market have built-in
voltmeters, measure power output or in-
dicate audio signal, but only because
(for the first time) an instrument has been
made available which will allow operating
frequency, relative R.F. gain, and oscillator
performance to be checked. Any competent
Serviceman does not require a ‘‘robot” with
a half-dozen ‘“eyes” to locate the receiver
fault. He can usually place the failure ‘in
the audio, I.LF., R.F., or oscillator stages
within a few moments’ inspection.

DURING the past year, “Signal Trac-

THE 10%, OR "PROBLEM" SERVICE JOBS

Eliminating tube failure, 90% of the serv-
ice cases encountered are total *failures”.
The set is “dead,” distorted or weak; and
the causes lie in shorted or open condensers,
open resistors, chokes, field coils, burned-out
power transformers, worn insulation and
loose connections. The remdining 10% may
be grouped into a class of unusual cases,
most of which have been serviced at a loss
since they represent intermittent operation,
internal noise, instability, low sensitivity
(with voltages and other parts in perfect
condition), “dead spots” .and a varied as-
sortment of cases which defy description.

It is with these cases that we are primari-
ly interested. If we have an instrument ca-
pable of checking approximate stage gain,
identifying frequency of operation and lo-
cating poor bypassing, we have a tool which
is invaluable to the Serviceman.

L. M. DEZETTEL

The instrument described here is such a
tool. The principle is not new, but the ap-
plication is.

For the first time, an amplifier is present-
ed which has approximately constant gain
throughout the broadcast ,and LF. bands
allowing stage gain to be checked stage-by-
stage. In addition, the range has been ex-
tended to 17 me., covering the most impor-
tant shortwave channels. Oscillator per-
formance may be checked at the higher fre-
quencies where the greatest trouble is en-
countered; and frequency may be measured
with sufficient accuracy to determine wheth-
er or not the oscillator is operating on the
proper beat; and of more importance, the
determination of proper tracking may be
made. Intermittent cases due to R.F., oscil-
lator, or LF. failure may be located quickly
and low-gain stages may be located easily.

CIRCUIT .

Essentially, this unit consists of an un-
tuned input stage with a capacitative atten<
uator allowing signal input to be attenuat-
ed by factors of 1, 10, 100, and 1,000. This
untuned stage is followed by 2 tuned stages

.working into the input of an infinitc-im-

pedance deteetor.

The audio component of the R.F. signal
is amplified and made available for use with
speaker, headphones, meter, or oscilloscope.

The D.C. rise, due to rectification, is am-
plified and applied to a 6E56 electron-ray
indicator (“eye”) tube. Operated thus, the
electron-ray tube indicates the presence of
a signal whethér modulated or not.

To facilitate the use of the instrument,
the dial reads directly in frequency. Two
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Schematic diagram of .the Signal Tracing Amplifier.
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scales are provided, one for the low-fre-
quency, broadcast and high-frequency bands,
the other for the I.LF. and police bands. The
proper scale and multiplying factor being

determined by the scale on the band switch.

The scale reads frequency directly and since
only 2 scales are used, they are open, and
minor divisions of frequeney allowing fast-
er and more accurate operation may be
made.

The basis of 'this instrument consists of a
kit, essential parts containing a ready-
drilled panel, cabinet and chassis, a 2-gang,
442 mmf{. tuning condenser, and a completely-
wired and tested R.F. assembly consisting
of 10 coils and rotary coil switch. The
coils are matched to extreme accuracy and,
if gdirections are followed, no trouble will
be hagd in calibrating the unit after it has
been assembled.

ASSEMBLY AND WIRING

The best method of assembly is as
follows:

Wire all heater, power supply and D.C.
circuits, taking special care to run all leads
close to the left of the chassis (looking into
underside of chassis with the front towards
you) so that they will fall into the notch
when the R.F. assembly is placed into posi-
tion. The detector cathode filter, and the
audio coupling network, may be mounted
into place; the voltage divider and plate
resistor assembly however should be tem-
porarily left unfastened. It may be mount-
ed after the R.F. assembly is in place,

Carefully check all wiring since a great
many connections will be inaccessible after
the R.F, unit is in place. All connections
should be ecomplete at this point except the
1st R.F. plate lead (numbered 1 in the sche-
matic diagram), which should be cut 1% ins,
long. The lead from the 2nd 6SK7 grid to
the switch (numbered 2), should be cut 4
ins. long. The lead from the 2nd 6SK7 plate
should be cut about 8 ins, long for ease in
threading through a grommet in the stage
shield connecting to the R.F. choke on the
rear of the switch assembly (numbered 3)
after which it may be cut short to prevent
excessive lead length. The lead (numbered
4) from the 6CH grid to the coil switch
should be cut 2% ins long; and the lead
(numbered 5) from the R.F. assembly to the
proper “B+" point on the voltage divider.
All of the above leads should be in place
for ease in soldering to the coil switch
after assembly.

To place the R.F, assembly in the chassis,
move the voltage divider as noted above,
start the switch shaft through the proper
hole, thread the braided ground strap
through the hole near the gang condenser
(where it will be soldered first to the chas-
sis) above the chassis, 'and to the center
shield and wiper of the gang condenser, and
gently push the unit into place, taking care
that no leads are caught between the lip
and the chassis. It is a tight squeeze between
the 6C5 socket, but it will make it if care is
taken.

Rearrange all misplaced wires and fasten
the panel in place using the nuts on the
switches and input jack to bind it in place.
A gap should appear on both sides and on
the bottom between the folded lips on the
panel and the chassis to allow room for the
case when in place. Three self-tapping
screws fasten the R.F. assembly to the chas-
sis, after which it should be “bended” to
the chassis with the lengths of braid
soldered to the shield. The plate and grid
wires should be attached and dressed-down
to the chassis, and well away from each
other, to prevent unwanted feedback. A
washer should be placed on the shaft and
the knob and pointer lined-up with the
gauge lines on the dial. It will be noted that
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A TUBE TESTER-- ABATTERY TESTER
/

MODFL 589 TUBE AND BATTERY tester has a

completely modernized circuit., The tubé test
sockets are not wlred directly to the circuit. but,
instead, pass through the patented SUPREME
Double Flooting Filament Return Setector sys-
tem which automatically re-connects all tube ele-
ments to sny possible tube base arrangement.
Due to the fact that any or all elements of cach
socket can be rotated to any desired position,
only one socket of each type la neceasary. Tests
every type of tube from 1.4 volta to tull-line vols.
oge at its correct anode potentlal under proper
load. Tests separate sections in multl-purpose
tubes, Checks all leakages, chorts, open elements
&nd filament continuity with a meon lamp. A cir-
cult Insert. is provided for checking noise, leak-
age, loose and bad connectlons,

The battery testing elrcuit of the Model 589 pro-
vides the proper load at wlilch each battery s to
operate, plainly marked on the panel, for all 1.5,
4.5, 6.0, 45 and 90 volt pertable radio types. The
condition of the battery is indicated on an Eng-
lish reading scale,

This f3 the fastest and easicst tester to operate,
“Just “fellow the
arrows”—you can't
g6 wrong., Roller
type tube chart
with brass geared
mechanlsm lists
tubes In logleal ny-
merical arder. Each
tester carrles a one
year free tube set-
ting service. SU-
PREME englneer-
ing and construe-
tion PLUS the best
materials the mar-
ket affords, make
the 589 your big-
" gest dollar value.
You wlll be proud
to own thls. Instru.
ment.

Hlustrated above is the Model
589 In a counter type metal case.
This model is avaitable with op-
tion of 7 or 9 illuminated
meters. Has two neon famps for
sensitive or super-sensitive tests.
Write for prices and Information,

SUPREML INSTRUMENTS CORP.
GCREENWQOD, MISSISSIPPI.U.S. A,

New Catalog Just Off Press.

IN producing Model
589 there has been
no compromise in the
eircuil design or mea-
terials. The same
manufacturing meths
ods, eareful inspeo-
tion and accurate cale
ibration are incorpor.
ated in tBis instru-
ment as in all othee
SUPREME testers- It
will pay you to inves.
tigate and see this
tester before you
buy. Its price is the
lowest at which a
-GOOD tube tesier
ean be bullt. '

Terms: $L0O eanh
and 8 monthly
payments of §$3.63

@
FREE

TUBE SETTING
SERVICE
FOB ONE YEAR

MODEL 699 TUBE AND 3ET TESTER s very
simlilar In appearance to the Model 589, and in-
¢cludes all the features and advantages of this
Insl‘rument. In addition, it provides the following
ranges:

02 TO 1500 D.C. VOLTS—5 carcfully selected
ranges=-0/6/15/150/600/1500 volts. 1000 ohms per
volt STANDARD :sensitivity,

0.2 TO 600 A.C. YVOLTS—4 A.C. ranges—0/6/15/
150/600 volts. Rectifier guaranteed with instrue
ment and fully protected from overload damages,
0.2 M.A, TO 600 M.A.—3 direct culrent ranges
0/6/60/600 allow mcasurement of screen, plate,
“B" supply and D.C. Iilament loads,

6.2 TO 600 QUTPUT YOLTS—0/6/15/150/600—
ideal for allgnment. No bytton to held down—no
external condenser necessary.

0.1 ONM TO 20 MEGOHMS—4 ranges 0/200/20,000
ohms, (/2/20 megohms, A low range at high cur.
rent with 3.5 ohms center scale.
ELECTROSTATIC—ELECTROLYTIC LEAKAGE
TEST —Sensitlve calibrated 20 megohm range
provides excellent leakage test of paper and elecs
trolytic condensers.
Just as the 689 is
your best value in
‘a tube and battery
tester, the 599 Is
your best ‘value in
a comblnation tube
tester, battery test-
er and set tester.
Remember, you
have all the _fea-
tures of the 589
PLUS a complete
AC. DC volt; ohm;
megohm, mililam-
meter. at a cost of
only 47¢ per range.,

Dealer Net CashPrice

$39.50

Terms: $4.50 cash}
9 payments of $4.33.

Metal cabinets as illustrated for
the Model 589 at left ang 599
abgove are identical—can be used
either in a horizontal position or
vertical position by merely re-
versing the inttrument panel.
Write for prices and Information.

Write for your copy Today!

110 VOLTS AC ANYWHERE

With KATOLIGHT. Furnish standard 60-cycle AC for
operating sound truck cqulpment. AC radios, trans.
mitters, flood lights, motors, moving npicture pro-
jectors, ete.

A complete line of light and power plants mnging
up to 10,000 watis copacity. Also ¢, 12 and 32 volt
battery charging plonts. iesel piants, rotary con-
and frequency changers.
LIST PRICES $30.00 AND UP
Jobbers and Dealers Write for Latest Catalog

Kato Engineering Co.
10 ELM ST,, MANKATO, MINN.

1941

COMPLETE Hlexdie SHAFT
WORKSHOP a only

147

PENCIL-SIZE _HANDPIECE
For “Finger-Tip"” Control
You. toe, will win real pleasure and

Foredom Flexinlo
. Performs countless
B quickiy, efMcelently. effort-
iessly [(n home ©r shop. Thousands
use them on .  metal, rlass,
HSES 200 plastlcs, ete., Pencil-size handplece
. > [s nm;nlu scnnl:lvelb'l;n“ng‘n:ntlb“ m;‘h
rol, ensy nceess 7. sures un-
ACCES_SUR,I- obstructed view. You can
polish, mill, engrave,
saw, enrve. ¢lenn, sand, cte. Xdeal
H for glass etching, fem-setting. and
PENCIESSIZE{ fmishing dies, molds, castings, ete.
)| Only $14.95 for complete Portabie
HANDPIECE] Workshop, inciuding 50-pleee acccs-
’ sory sct!
" 10-DAY FREE TRIAL!
Moncy back. #f not satisfied. Enclose
1.00_ with €.0.D., order. or send
gu,es cheek or M.O. FOREDOM—
finc tools sinco 1022.
FREEI NEW CATALOG
Write for it! Jilustrates com-
plete line Fiexible Shaft Teeols
and Accessories.
Foredom Electric Co.
Dept. 204
27 Park Place, New York, N. Y.
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BIG VALUE. .. LOW PRICE

test equipment

FOUR WORDS TELL YOU why this RCP
line of lest instruments shot to stardom
almost overnight. It was gaod te begin
with, inside and out. It has the professional
look thot counts for!sa much. And back
of impressive oppeoronce, ability. Rare is
the RCP Test Instrument that's designed for
one job alone. When you replace with
RCP, you're economizing on space as well
as cost. Big value . . |, low price—a double

reason why you should be using depend-
able RCP Test Equipment. loak how much
a litle money buys—

RCP TUBE
TESTER

Model
3095C

TESTS ALL

TUBES—new miniature, regular receiv-
ing, all ballast, and tubes with filament
voltages up to full line. Indicates noisy
tubes that otherwise test GOOD. Hot
interelement short and lenkage test be-
tween all individual elements. Spare
socket provision for future tubes with
new hase arrangements,

lndlvldull tests of each sectlon of full-wave
rectifiers, duo dlodes and afl muttj-purpose
tubes. ngh sensltivity neon Indieation, Ag-
curate catibration. Continuetisly variable ad]ust-
mont for all lIne voltages from 105 to (35 voll
by means of a 25 wait power rheostat. Simple
and specdy to operato.

$18.95

(combination Portab)
Model 869SP oadF(Cotntar ncnu;'

RCP SlGHAI. GENERATOR

All TIatest improvements

in circuit and mechanical -
design. Extremely wide all-wave cover-
nge continuously variable from 95 Kilo-
cycles to 100 Megacycles. Output moda-
lated at will. 30% modulation at 400
¢yeles, sine whave from self-contained
independent 400 cycle circuit. Attenua-
tion in approximate microvolt calibra-
tion by mecans of five step ladder atten-
uator. A.C. opcrated.

Send for mnew 1941 catalog (No. 124
describing the complete line of depe

able RCP Test Equip-
ment. Write today.

RADI0 GITY

PRODUCTS CO., INC.
88 PARK PLACE - NEW YORK. N.Y.
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the pointer is non-symmetrical. The end
identified by the small drill hole near the
knob should be placed on the A" scale and
the knob fastened in place so that the point-
er line falls just delow the horizontal divid-
ing line between the A and B scales when
the condenser is rotated to full capacity.
This is the correct position for proper cali-
bration.

CHECKING

= The unit is now ready for a preliminary
test. The band switch should be set to the
broadcast position which corresponds to the
identification A x 10; an antenna should
then be coupled to the receiver. If all wiring
has been done correctly, local breadcast sta-
tions should be heard with the multiplier
switeh in the 1X position and the gain dial
at 1. Remember that this control works in
the opposite direction from the usual volume
control.

A signal generator is required for the
next step. Each set of coils is accurately
matched, but slight differences in wiring
and input capacities require that the trim-
mers be adjusted for the high-frequency end
of each band. Using ‘the signal generator,
the following adjustments should be made:
Band Ne. 1, Long Wave “A"” set dial and
test oscillator to 140 kc¢., and adjust trim-
mers 1 and 2 for maximum indication of
the “eye’”. Full input gain and the attenu-
ator set at 1X should be used for prelimi-
nary indication, all being reduced as the
peak is reached, just as in aligning any
radio chassis.

The “eye” gives a very sharp indication
and it is well to use phones during prelimi-
nary calibration. Band No. 2, “B” is aligned
at 400 ke.; Band No. 3, A x 10 at 1,400 ke.;
Band No. 4, B x 10 at 4,000 ke.; and, Band
No. 5, A x 100 at 14,000 ke., using the elec-
tronic “eye” to adjust for maximum sensi-
tivity. The proper adjustment is at the point
where the “‘eye” just starts to close with the
gain control (P11) in the full “é6n” position
and the input test prod shorted to chassis
(no signal).

THE DOUBLE-CHECK

One point of importance should be ob-
served. Circuit oscillation will result with
the bottom of the chassis unshielded, and
therefore it will be necessary to use a piece
of metal pressed tightly to the bottom and
touching both lips of the chassis and coil
assembly to shield the unit during calibra-
tion, moving it so that the trimmers for
each bhand are just accessible for adjust-
ment.

Due to the amplified action on the elec-
tron-ray indicator the range over which it
operates is extremely small. Less than a
10% variation in input will show “full open”
to “full closed.” Therefore, in use, the maxi-
mum sensitivity should be used: R.F. gain
“full on” and the attenuator in the “iX”
position. After the signal has been located,
the gain may be adjusted for proper “eye”
operation.

Since the audio component must be fil-
tered from the detector output, a slight lag
will be noted in the eye operation due to
the resistance - capacity filter of 1. meg.
resistor and 0.05-mf. condenser. In tuning,
the condenser should be rotated slowly to
avoid the possibility of missing the signal.

HOW TO USE

The use of the instrument as an indicator
is simple. A signal from a test oscillator or
transmitting station is-tuned-in and by ap-
plying the test prod in rotation from an-
tenna, R.F. grid, detector grid, etc., we arc
able to note a low-gain stage or a “dead”
stage. Since the “‘eye” is extremely sensitive,
noisy stages will be shown up easily.

RADIO-CRAFT

The unit may be employed as an “iso-
chrometer,” indicating exact zero-beat and
zero-phase difference by feeding both the
known and unknown frequencies into the
input. Beats between harmonically related
frequencies will also be indicated.

The test prod may be placed in contact
with any R.F. circuit without changing the
circuit resonance or loading to an apprecia-
ble extent. The A.C. output is available for
headphones or oscilloscope use, as is the
D.C. output from the detector. One word
of caution, however. The use of an oscillo-
scope with a Frequency-Modulated oscilla-
tor should not be attempted, since the
resulting curve will have the resonance
characteristics of the signal tracer as well
as the receiver and the result is useless in
interpreting the actual receiver character-
istics.

Since it is necessary to keep the input
capacity low to prevent changing the .char-
acteristics of the circuit under test, a small
2 mmf. condenser is built into the end of
the test lead. Since the coaxial cable used
presents a capacity as does the input capac-
ity of the tube plus the wiring capacity, we
have a condition which llmlts the sensitivity
of the unit by a factor of 25:1 (the input
capacity before the 2 mmf. condenser is 50
mmf.). Due to this fact, when the unit is
to be used to check for a defective bypass
condenser, for field strength measurements
or frequency measurement from weak sta-
tions, an improvement may be made in sen-
sitivity by making a new lead using un-
shielded wires and an Amphenol MC1F con-
nector, and placing a 50 mmf. condenser in
series when used for direct antenna con-
nection.

LIST OF PARTS

CONDENSERS

Two paper, 0.05-mf. 400-V., C2;

One mica, 200 mmf, and 1-—250 mmf. in
parallel for 450 mmf., C3;

One paper, 0.005-mf. 400-V., C4;

One paper, 0.05-mf. 400-V., Cb;

Five paper, 0.1-mf. 400-V., C6:

Two clectrolytic, 10 mf. 25-V,, CT;

One paper, .01-mf. 400.V., C8;

One mica, 500 mmf., C9;

One dual electrolytic, 8-16 mf. 450-V., C10.

RESISTORS

One 0.25-meg., %-W., R1;

One 0.15-meg., %-W., R2;

Two 50,000 ohms, %-W., R3;

Two 1 meg.,, %-W., R4;

Three 0.1-meg., %-W., Rb;

Two 10,000 ohms, %-W., RE;

One 7,500 ohms, 1-W., R7;

One 2560 ohms, 1.-W., RS8;

One 1,000 ohms, %-W., R9;

One 5,000 chms potentiometer, R10;

One 15,000 ohms, potentiometer, with
switch (special taper, Carron B1097),
R11;

One 0.65-meg., %-W., R12;

One 500 ohms, %-W,, R13.

TUBES

Two 65K7s;
One 6C5;
One 6F8G;
One bZ4;
One 6US5;
One 6V6G.

ADDITIONAL PaRTS

One essential parts kit, consisting of 56-band
2-stage R.F. coil assembly, 2-gang con-
denser C1, dial and hardware, punched
chassis and panel, metal case, switch and
R.F. cable. Carron CCH;

One 3-in. dynamic speaker with matching
transformer and 1,600-ohm field;

One single-circuit jack;

for APRIL, 1941




®TEST INSTRUMENTS e

One 2-circuit jack;
m n n n l o Six octal sockets; '
SEBUItE mon“ One Amphenol MEA-10 visual tuning “eye”
assembly;
S 0 Amphenol PC-1-M 1 hassi -
w'fh fhese ZB’G nn?ectoT;p eno male chassis con L 4 :.

VM'BOOKS One Stancor P-6010 power transformer; ‘I-Volum.e Rudio ,h\': )

One power line cord; _ o,
Three small bar knobs; Truining Course

Miscellaneous hardware, hookup wire and | rit yourseis, at home in spare
: ! ] braided ground strap wire. frse i greap i, Kah
Peniaad ‘teures i prictical "eadis Thi ticle has b d f Ghirardl Lo help you. as he has
service work—ali for you in this EERATOICCE) fas Decnnrepane o g a‘;rlt?o:ntmthelr bsnigfu-:;r'n‘frr

1300-pafe home- terial supplicd by courtesy of Allied Radio Radio from his  worl

k. First, a big 420-page \ . - . l‘ﬂmoua Radlo Physics Course.

soction explains nll es of serv- . COTP. in cooperation with Carron Mfg. Co. | 1ts this w ay, becsuse
{cin® test instrumen ow t.hey Ghlrnrdl has Renius ror
work. how construcied.  how making 4t all vivldly cicnr

build, how to use them. Then, 900 P e g —— and casy to understand.

more pagt-s give you a thorough, 3 7 need no ‘‘background’® to nn-u
D-b: 3 3 pare you for this Intensive

RADIO IN THE NORTHWEST | iz, o, techateal training—
ADIO wavelengths are weaving a net- g;m“ H!.;gt mm;:hn'a""
work of medical security over the wilds 5 n,“:*,l v Cathodc Ray Tubes, ete
of the Northwest Territories. Aided by |vi¥ 872.page %;Jﬂ“ml'mgéih“yﬁf"éﬁ'l;_'s" HiiaTons
2-way radio sets, 9 resident doctors em- USED BY U. S. ARMY and NAVY

L . » " Because of ita excellence, Radlo Physics € ha
ployed by the Territorial Council supply the | the rarc honor “of being’ used as the trininé . toxt
M% HANDBOOK . ‘ . ’ n the radlo courses conducied by the 4. §. Army
RADIO medical needs of -about 10,000 Indians, Eski- | ang Nevy. 'In fagt it 13 recommended and prained
Save Time with this! mos, trappers, traders, miners and mission- | schools Tana farude nn;ghﬁ“a{\.y Vother radie tentn
Here's real help f 1 = i L6008
Eh e ek for senvlcemen.S aries scattered throughout 1,300,000 square

36 Volumes In 1—972 pp-—508 Ilus.
able, time.saving, factory-checked miles of icefields, rock and lake country and | L, Radio Brosdcasting System. 2. Sound. Speech,

ry m
econcmlcu
to do and 4
tl:)gw to do it. Get Your copy
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servicing data right at your finfrer Musle, 3.

tins to help you do ev%ry servie. barren island Unita; Oh H‘E.‘.’»‘C"l::'v Theo:l-y Elec. Current. 4. Elec.
|,,¢ Joh Quleklv nnd nccurntely. It°s 1slands. Bntierics, 6. Mapriet llto':stf,ncez 5, tl'z‘!;:.-lgm“(l:l:'«:uI|.g.
52 BIG SECTIONS contain 273 EY y

. . ectromai 111 .

Their practice extends from the northern ‘;";“",“E‘.f‘:}?‘;:;.,“:“?d.‘;’:il'on :c ::g“°‘-",'{§°' ,\t,‘f Copact,
[ : r - V'
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part of British Columbia to the far reaches j §'les. 18. Vacuum Tube Charncteristics. 19 Vacuum

R . Amplifier Action. 21. Radio Freg Amplification.
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o i 24. Audlo AmPplifiers. 25. Sphenk .
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.. . Llec. v
The outpost Physicians previously served | 56 pions Fickupa:- AL O e hd
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Iprre pages of time.saving ‘*Caac
I[h:wrhu" on over 3,300 receivs
lignment data for over
15 000 ‘superhets . . . Servi cing
ond Installation data for all_Auto
Rad!os ., . . Trouble-Shooting Charts
e be. Resis’or and Condenser
Charts . , ., EVERYTHING! Srced
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