
TEST INSTRUMENTS 

SIGNAL TRACING AMPLIFIER 
{An f active Radio Setvicing 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 

Signal Tracing Amplifier. 

The completed Signal Tracing Amplifier. 

Underside and rear views (top and center, respec- 
ively) of the Signal Tracing Amplifier; and, a 

close -up of the coil and trimmer arrangement. 
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DURING the past year, "Signal Trac- 
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.F., R.F., or oscillator stages 
within a few moments' inspection. 

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 remaining 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. DEZETTEI. 

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 sand I.F. bands 
allowing stage gain to be checked stage -by- 
stage. In addition, the range has been ex- 
tended to 17 mc., 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. Intertnittent cases due to R.F., oscil- 
lator, or I.F. 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 infinite -im- 
pedance detector. 

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 6E5 electron -ray 
indicator ( "eye ) tube. Operated thus, the 
electron -ray tube indicates the presence of 
a signal whether 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.F. 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 frequency 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 directions are followed, no trouble will 
be had 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 the 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 connéctions will be inaccessible after 
the R.F. unit is in place. All connections 
should be complete at this point except the 
1st R.F. plate lead (numbered 1 in the sche- 
matic diagram), which should be cut 11 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 6C5 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 
RADIO -CRAFT for APRIL, 

TEST INSTRUMENTS 

MODEL 589 TUBE AND BATTERY tester has a 
completely modernized circuit. The tube test 
sockets are not wired directly to the circuit. but. 
Instead. pass through the patented SUPREME 
Double Floating Filament Return Setector sys- 
tem which automatically re- connects all tube ele- 
ments to any possible tube base arrangement. 
Due to the fact that any or all elements of each 
socket can be rotated to any desired position. 
Only one socket of each type is necessary. Tests 
every type of tube from 1.4 volts to full line volt- 
age at its correct anode potential under proper 
load. Tests separate sections in multi- purpose 
tubes. Checks all leakages. shorts. open elements 
and filament continuity with a neon lamp. A cir- 
cuit Insert Is provided for checking noise. leak 
age, loose and bad connections. 
The battery testing circuit of the Model 589 pro - vIdes the proper load at which each battery Is to 
operate, plainly marked on the panel, for all 1.5, 
4.5. 6.0, 45 and 90 volt portable radio types. The 
condition of the battery is indicated on an Eng- 
lish reading scale. 
This la the fastest and easiest tester to operate. 

Just "follow the 
arrows" -you can't 
go wrong. Roller 
type tube chart 
with brass geared 
mechanism lists 
tubes In logical nu- 
merical order. Each 
tester carries a one 
year free tube set- 
ting service. SU- 
PREME engineer- 
ing and construc- 
tion PLUS the best 
materials the mar- 
ket affords. make 
the 689 your big- 
gest dollar value. 
You will be proud 
to own this Instru- 
ment. 

Illustrated above is the Model 
589 In a counter type metal case. 
This model is available with op 
fion of 7" or 9" illuminated 
meters. Hat two neon lamps lot 
sensitive or supers! nsi tive tests. 
Write for prices and information. 

Terms: 34.00 cash 
and 8 monthly 
payments of 33.63 

F R E E 
TUBE SETTING 

SERVICE 
FOR ONE YEAR 

IN 
producing Model 

589 there has been 
no compromise in the 
circuit design or ma 
terils. The same 
manufacturing moth 
ode, caretul Inapt. 
Lion and accurate cal. 
Ibration are lneorper 
aced In this instru- 
ment as in all other 
SUPREME testers. It 
will pay you to laves 
Crate and see this 

before you 
buy. Its price is the 
lowest at which 
GOOD tube t 
con be built. 

MODEL 699 TUBE AND SET TESTER le Very similar in appearance to the Model 589. and In dudes all the features and advantages of this Instrument. In addition. It protides the following 
ranges: 
0.2 TO 1500 D.C. VOLTS -5 carefully selected 
ranges -0/6/15/150 /600 /1500 volts. 1000 ohms per 
volt STANDARD sensitivity. 
0.2 TO 600 A.C. VOLTS -4 A.C. ranges -0/6/15/ 
150 /600 volts. Rectifier guaranteed with lasers 
ment and fully protected from overload damages. 
0.2 M.A. TO 600 M.A.-3 direct current rangea 
0/6/60/600 allow measurement of screen. plate. 
'B" supply and D.C. filament loads. 
0.2 TO 600 OUTPUT VOLTS-0/6/15/150/600- 
Ideal for alignment. No button to hold down -no 
external condenser necessary. 
0.1 011M TO 20 MEGOHOIS -4 ranges 0/200/20.000 
ohms, 0/2/20 megohms. A low range at high cur- 
rent with 3.5 ohms center scale. 
ELECTROSTATIC- ELECTROLYTIC LEAKAGE 
TEST- Sensitive calibrated 20 megohm range 
provides excellent leakage test of paper and elec- 
trolytic condensers. 
Just as the 589 Is 
your best value In 
a tube and battery 
tester, the 599 is 
your best value In 
a combination 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, milliam- 
meter. at a cost of 
only 97c per range. 
Dealer Nel Cash Price 

$39.50 
Terms: $4.50 cash; 
9 payments of $4.33. 

SCPREME INSTRUMENTS CORP. 
GREENWOOD. MISSISSIPPI. U. S. A. 

New Catalog lust Off Press. 
Write for your copy Today: 

Metal cabinets at illustrated for 
the Model 589 at left and 599 
above are identical -can he used 
either in a horizontal position or 
vertical position by merely re- 
versing the instrument panel. 
Write for prices and Information. 

110 VOLTS AC ANYWHERE 
With KATOLICIIT. Furnish sMi,dard 00-creo AC for 
opeating 

sound 
k equipment. 

AC radios, trans. 

min 
ts flood li lights, moving picture pro. lectors. ete. 

A 
m 

plete line of light and power plants moping 
up to 10.000 watts capacity Also 6. 12 and 32 volt 
battery charging plants. Diesel plants. rotary con- 
veners. and frequency changera. 

LIST PRICES $50.00 AND UP 
Jobbers and Deniers Write for Latest catalog 

Kato Engineering Co. 
10 ELM ST.. MANKATO. MINN. 
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COMPLETE .l?e* ó&e SHAFT 
95 

WORKSHOP of only j4 
Y. 2t 

FLEXIBLE 

r SRAFT.: 

USES 200 
ACCESSORIES 

PENCIL -SIZE 
g31fOPIECE 

PENCIL -SIZE HANDPIECE 
For "Finger -Tip" Control 

You. too, will win real pleasure and 

Shaft Workshop. nPerforms countless 
tanks effort- 
Seamy In is home Or shoptl Thousands 
use them n ood, metal, glass. as' enocn ar lone 
affords sensitive "finger-tip" con- 
trol. easy 

v 
salbilty. Assures un- 

obstructed iw. You can gran. 
polish 

mill, 
engrave, 

thorpen, 
slot. 

r '. s !clean, sand. etc. Ideal fogl setching. gem -setting. and 
finishing dies. molds. etc. 
0551y 814.95 for complete Portable 
Workshop. including 50 -piece acces- 

FREE TRIAL! 
Money back. if not satisfied. Enclose 
41.00 with CO D. order. or send 
$14.95 cheek or M.O. FOREDOM- 
line tools since 1022. 

FREE! NEW CATALOG 
Write for III Tllustntoa 
»tote line Flexible Shaft Tools 
and Accessories. 
F m Electric Co. 

Dept. 204 
27 Park Plane. New York, N. Y. 
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TEST INSTRUMENTS 

BIG VALUE ... LOW PRICE 

FOUR WORDS TELL YOU why this RCP 

line of test instruments shot to stardom 
almost overnight. It was good to begin 
with, inside and out. It has the professional 
look that counts fori so much. And back 
of impressive appearance, ability. Rare is 

the RCP Test Instrument that's designed for 
one ¡ob alone. When you replace with 
RCP, you're economizing on space as well 
as cost. Big value ... love price -a double 
reason why you should be using depend- 
able RCP Test Equipment. Look how much 
a little money buys- 

r RCP TUBE 
TESTER 

Model 
309SC 

S16.95 

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 leakage test be- 
tween all individual elements. Spare 
socket provision for future tubes with 
new base arrangements. 
Individual tests of each section of full -wave 
rectifiers, duo diodes and all multi- purpose 
tubes, High sensitivity neon Indication. Ac- 
curate calibration. Continuously variable adjust- 
ment for all lino voltages from 105 to 135 volts 
by means of a 25 watt power rheostat. Simple 
and speedy to operate. 

Model809SP g,Ver.`ni°47°V,V7 518.95 

RCP SIGNAL GENERATOR 

All latest Improvements 
in circuit and mechanical 
design. Extremely wide all -wave cover- 
age continuously variable front 95 Kilo- 
cycles to 100 Megacycles. Output modu- 
lated at will. 30% modulation at 400 
cycles, aine wave from self -contained 
independent 400 cycle circuit. Attenua- 
tion in approximate microvolt calibra- 
tion by means of five step ladder atten- 
uator. A.C. operated. 

Send for new 1941 catalog (No. It l 
describing the complete line of depend. 
able RCP Test Equip- 
ment. Write today. //CA 

l.a...rta 

RADIO CITY 
PRODUCTS CO., INC. 
88 PARK PLACE NEW YORK, N.Y. 

598 

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 below 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 broadcast sta- 
tions should be heard with the multiplier 
switch 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 No 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 kc.; Band No. 3, A x 10 at 1,400 kc.; 
Band No. 4, B x 10 at 4,000 kc.; and, Band 
No. 5, A x 100 at 14,000 kc., 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 (Pli) in the full "On" position 
and the input tept 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 band 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 "1X" 
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 are 
able to mote a low -gain stage or a "dead" 
stage. Since the "eye" is extremely sensitive, 
noisy stages will be shown up easily. 

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 limits the sensitivity 
of the unit by a factor óf 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. 900 -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., C5; 
Five paper, 0.1 -mf. 400 -V., C6; 
Two electrolytic, 10 mf. 25 -V., C7; 
One paper, .01 -mf. 400 -V., C8; 
One mica, 500 mmf., C9; 
One dual electrolytic, 8 -16 mf. 450 -V., CIO. 

RESISTORS 

One 0.25 -meg., ifs -W., RI; 
One 0.15 -meg., Ifs -W., R2; 
Two 50,000 ohms, Ifs -W., R3; 
Two I meg., tfz -W., R4; 
Three 0.1 -meg., tfz -W., R5; 
Two 10,000 ohms, Ifs -W., R6; 
One 7,500 ohms, 1 -W., R7; 
One 250 ohms, 1 -W., R8; 
One 1,000 ohms, 1 -W., R9; 
One 5,000 ohms potentiometer, R10; 
One 15,000 ohms, potentiometer, with 

switch (special taper, Carron B1097), 
R11; 

One 0.5 -meg., / -W., R12; 
One 500 ohms, 11/2-W., R13. 

TUBES 

Two 6SK7s; 
One 6C5; 
One 6F8G; 
One 5Z4; 
One 6U5; 
One 6V6G. 

ADDITIONAL PARTS 

One essential parts kit, consisting of 5 -band 
2 -stage R.F. coil assembly, 2 -gang con- 
denser Cl, 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 1,500 -ohm field; 

One single- circuit jack; 
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tealrn RADIO 
SERVICE WORK 
with these 2BIG 
ahham e BOOKS 

Learn How with this! 
Here's the world's most highly 
praised work - i for you In this 
one handsome 1300 -page home. 
Stud book. First, atybiig 420 -page 

icing 
section 

neest lenstrumlents -h of they 
work. how constructed. Dhow to 
build, how to use them. Then. 900 

leppages give you a thorough. 
.by-atep procedure course In 

and repi ring all 
testing, 

akes of iQ°dio 

L °est sc e latest ntlnc "factory meth - Od." Learn radio servicing Nis quick, economical S4 and 
NOW tondo It WHAT 

Your copy 
today. 
1300 pp.. 708 Illus.. 730 review quest. 

RAD107;r14 -h, a HANDBOOK 
Save Time with this! 1 TO Here's real help for servicemen- -J 518 big man big pages of valu. SpEE ablei ltlmeeavinR. factory- cheekM 
tips to help 

data right at 
. UP Ink Job quickly and accurately. It's 

slus SECTIONS contain 
e pages of ttime.svl g"Cane Histories" over 3.300 reedly. 

Alignment data for o i5.00Ó a perheta . Servicing 
d Installation data for all Auto 

Radios . TroubleShoatingCharts 
. Tube. lteaia'or and Condenser 

Charts . EVERYTHING! Sneed 

Um vital °ser icing datait NOW a3 
In this one big book. 
518 po.. 134 illus.. 81/2511 size. 

r -MAIL COUPON TODAY! -- D Cheek 
Radio & Tech. Pubi. Co.. Dept. RC4i here I 45 Astor PI.. New York for FREE. 
Enclosed find payment for: circulars. I 
D MODERN D RADIO 77101.I. D BOTH books at 1 

BLE SHOOT- 10.50 Money I £R9 HAND S Ing Com- 
BOOK bination Price 1 

SERVICING 

NAME 
ADDRESS 

.MONEY-BACK IF NOT SÁTÌSFlED!..ÿ 

300 WAYS 

TO MAKE 

MONEY 

68 
PAGES 

lOc 
PER COPY 

MAIL ORDER PLANS 

TESTED MONEY MAKERS 

BUSINESS SECRETS 

SUCCESS SCHEMES 

MARVEL 
BOOK OF 

THE YEAR! 

40,000 
WORDS 
In TEXTI 

In "CASH IN" 
You get ALL the 

real monemak- 
ers - dozens of 

profitable tested mall 
order plans, condden- 

60LD ON A u m tial business secrete. 

MONEY -BACK ed 
or 

formulas, successful 
GUARANTEE tested schemes- actual ex- 

periences 
on a shoestring-with ls than $10 capital. pal. 
Boyers of This Book Tell Us- 

ieesi iggest 
value l'vC yet 

S. BudBook is 
worth at 

L¢pprM, 

yn, N. Y. 

Selling 'In', 'S""GeorL -áf Brunet. Montnc al, Can 
the mail ordlerNfeld Lawrence Fox. Fox. Brrooklyn N. Y. 
"CASH IN" contains only tested ideas covering every 
type of full -or spare -time enterprise -It's a "master- 
piece" In business ventures. 

BOOK CONTAINS NO ADVERTISING 
ICs a copy postpaid. Send U.S. stamps or coin. 

NATIONAL PLANS INSTITUTE 
246 -R Fifth Ave., N.Y.C. 

FÍLMGRAPFií lÿ VOICE AND MUSIC RDINGS 

Lengthy or continuous recordings now possible with newly 
patented "FI LMG RAPH." Over 13 hours of indexed voice. 
radio. code. telephone recording on a single 500 ft. reel Of 
Sim costing $3.00 and up. No other expense. INSTAN- 
TANEOUS and PERMANENT play -back. Can easily be 
synchronized with Motion pictures. Bulletins free. 

MILES REPRODUCER CO., INC., Dept. RCB 
612 Broadway New York City 
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One 2- circuit jack; 
Six octal sockets; 
One Amphenol MEA -10 visual tuning "eye" 

assembly; 
One Amphenol PC -1 -M male chassis con- 

nector; 
One Stancor P -6010 power transformer; 
One power line cord; 
Three small bar knobs; 
Miscellaneous hardware, hookup wire and 

braided ground strap wire. 
This article has been prepared from ma- 

terial supplied by courtesy of Allied Radio 
Corp. in cooperation with Carron Mfg. Co. 

RADIO IN THE NORTHWEST 
ADIO wavelengths are weaving a net- 

's work of medical security over the wilds 
of the Northwest Territories. Aided by 
2 -way radio sets, 9 resident doctors em- 
ployed by the Territorial Council supply the 
medical needs of about 10,000 Indians, Eski- 
mos, trappers, traders, miners and mission- 
aries scattered throughout 1,300,000 square 
miles of icefields, rock and lake country and 
barren islands. 

Their practice extends from the northern 
boundaries of the 3 Prairie Provinces and 
part of British Columbia to the far reaches 
of the Arctic circle and from the western 
end of Labrador to the Yukon Territory. 

The outpost Physicians previously served 
only northerners within reach of dog teams 
or boats and canoes. These restrictions usu- 
ally held them within a 100 miles radius of 
their stations except for airplane mercy 
flights. Now northern ether waves crackle 
day and night with medical messages from 
resident doctors at Aklavik, Fort Smith, 
Norman, Pangnirtung, Resolution, Chester- 
field, Port Radium, Yellowknife and Simp- 
son. Trading posts, missions and Royal Ca- 
nadian Mounted Police stations throughout 
the silent tundraland pick up and send the 
mercy messages. 

The Hudson's Bay Company, oldest trad- 
ing firm in the British Empire, has installed 
2 -way radio sets in 78 of its 215 northern 
posts. Each post has at least one employee 
able to send and receive radio messages and 
plans are being made to install 25 additional 
sets next summer. 

When aid is required, one of the Govern- 
ment doctors is called to the radio station. 
The emergency is described and the physi- 
cian tells the operator what medicine or 
treatment is necessary. 

AU far -north settlements are stocked with 
medical supplies. Emergencies ranging front 
measles to childbirth have been met by 
radio prescription! 

Should weather unfavorable to radio blot 
out urgent messages in one direction, signals 
are stretched to far -off sets, sometimes 
reaching a doctor 1,000 miles off. 

ROY CARMICHAEL, 
Montreal, Que., Canada 

ORCHIDS 
An orchid, Walter, to ]l'OR, for their 

swell job of dramatizing the construction 
of a bomber. Listeners received practically 
first -hand information on the process, from 
A to Z, via the following remote pick -upe: 
designing and planning, and the processing 
of raw materials, at the Carnegie Illinois 
Steel Co. and the Revere Copper and Brass 
Co.; the manufactura of machine tools, Cin- 
cinnati Milling Machine Co., engine con - 
etruction, Pratt and Whitney (Hartford, 
Conn.); plane assembly, Lockheed aircraft 
plant (Burbank, Calif.); finally, a bomber 
went aloft over Long Island, N. Y. 
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TEST INSTRUMENTS 

with lfks BIG 

1- Volume Radio 
Training Course 

Fit yourself. at home In apare 
time. for good -paring Radio 
lob. Yea. roe Can do it -with 
helpeedrol thoiursandds u' 

as 
others 

who got their basic training 
In Radio from his orld. 
famous Radio Physle Course. It's y this ay. because 
Ghirardl has genius for making it all vividly clear 
and easy to understand. You 
need no 'bad:ground" to pre - ppre you for this intensive 

rsee of technical 
t 

training- not 
hroourgaTTrdi 

will e 
math! 

through' 
right through Radio. Sound. Television, Cathode -Ray Tubes, etc.. etc. Ica all explained , 

-° 
ply. mpletely -In this one big 972 -page book thatcosto you only Sa. 

USED BY U. S. ARMY and NAVY 
the rare 

of hon0 of 
excellence, 

used o 
Physics te training text in the radio courses conducted 

as 
the U. 5. Army and Navy. In fact. It io recommended and praised everywhere s tops ". and is used by more din 

schoo1sr1aÌdXstudents 
athan any other radio text in 

you learn: 
38 Volumes In 1-972 pp. -508 Mus. 

1. Radio Broadcasting System. Music, 3. Electron Thheory:Elec?Current 4. Kleee. Units: Ohm'. Jaw: Resistance. S. Elec. Circuits: Batteries. 6. Magnetism. 7. Electromagnetism. B. Electromagnetic Induction. 9. Inductance. 10. Capaci- 
tance: Condensers. 11. A. C. Circuits. 12. Flltere. rá stilecii iic uTi ' n Broaang. e. Receiving. 17. um ue Pri 
ailes. 18. Vacuum Tube Charncterin. 19. Vacuum chiles. 

Tube Construction. 20. Vacuum Tube Detector and Amplifier Action. 21. Radio Frequency Amplification. 
22. Superheta ". 23. H.F. Amplifiers; Tuning Coils. 
O Audio 

ReN ieiiver,. 2725 Power -Suppl 2 Units. 
Battery- 

Operated 8. 
Elec. eceivers. 29. Automobile and Aircraft Radio. 
30. Phono Pickups; Sound Systems. 31. Short-Wave. 
32. Photoelectric Cells: Cathode -Ray Tube.. 33. Tel°. 
ivision. 

34. Antennas and Grounds. 35. Testing; Serv. cing. 36. Sound Motion Pictures. . 856 5vN- 
Review queseionsl Send for this 't book NOW' 
p -Test it-S DAY TRIAL -MAIL NOW ! - 

RADIO 6, TECHNICAL PUBLISHING CO.. 
45 Aster Place. New York, Delft. RC -41. 

Here 
RADIO PHYSICS COURSE postpaid. 

NAME 
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CITY STATE 
D Send me free Illustrated descriptivo litcralure 

R MONEY BACK IF NOT SATISFIEDI 
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The Outstanding Tube Tester Value . . 
Checks all type tubes including Loctals. 
Bantam Jr., 1.4 volt Miniatures, Gaseous 
Rectifier, Ballast, High Voltage Series, etc. 
Filament Voltages from 1.1 to 110 volts. 
Direct Reading GOOD -BAD Meter Scale. Pro- 
fessional- appearing case with accessory com- 
partment large enough for carrying Model 
739 AC -DC Pocket Volt- Ohm- Milliammeter, 
thereby giving the serviceman complete test- 
ing facilities for calls in the field. . . . 

Model 432 -A with compartment, Dealer Net 
Price . $18.85. 
Model 432 -A in case less compartment $17.85. 
Model 739. Dealer Net Price $9.90. 
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