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SMASHING LOW PRICE!

McMURDO SILVER 15-17

New r.f. amplifier equalizes gain at all wave lengths and pro- Regular $20500
vides in single stage, selectivity and gain heretofore available Price —

only in best two stage r.f. amplifiers. Four bands. Special SALE $ 50
Jensen-Silver 15” Giant electro-dynamic speaker. 30 to 8000 PRICE 1 9—'

cycles. Heavy welded one piece chassis, 20”7 by 123", You Save $95.50
MCMURDO SILVER MASTERPIECE VI—Regq. Price $355. Sale Price $199.50

DAVEGA - AMATEUR DIVISION - 63 CORTLANDT STREET, NEW YORK, N. Y.

AN IMPORTANT NEW
ANNOUNCEMENT!

The new Hallicrafters SUPER DEFIANT is a deluxe amateur receiver — with

all the functions and features the best engineering brains can devise. Sell-

ing complete with Crystal, Speaker and Tubes for only $99.50.

Just a few of its points are listed below:

® MORE PRESELECTION ® IMPROVED CRYSTAL ACTION
o MORE AND BETTER AUDIO ® PUSH-PULL OUTPUT
® BETTER SIGNAL-TO-NOISE ® SIX-STEP VARIABLE
RATIO SELECTIVITY
® MORE USABLE SENSITIVITY ® BETTER FREQUENCY
STABILITY

® S AND DB METER

e 10, 20, 40, 80 METER CALI-
BRATED BANDSPREAD

® 540 kc. to 42 mc. COVERAGE
® TWELVE TUBES

Sold on very easy terms if you wish. Write or call for full details.

AMATEUR DIVISION - 63 CORTLANDT ST., NEW YORK, N. Y.

www americanradiohistorv com
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March, 1940

LITTLE

RADIO NEWS

POCK

NO. 1—YOUR CAMERA AND HOW IT WORKS by W. E. Dobbs and
Charles A. Savage, with a Joreword by C, B. Neblette, F.R.P.S. Selec-
tien, use, focusing, composing, lens, shutters, roll film translators, cut
film and filmpacks, accessorics, ete. 132 pages,

NO. 2—DEVELOPING, PRINTING, and ENLARGING hy Al and DeVera
Ecrnsohin. Ilementary and advanced developing, chemicals, types of print-
ing, cunlarging equipment, elementary and advanced enlarging, care of
prints, cte. 96 pages.

NO. 3—FILTERS AND THEIR USES by W. Bradford Shank. Types, selcc-
tion, use, requirements, advantases, problems, suggestions, the care of,
¢te.  Informative and up-to-the-minute. 96 pages.

NO. 4—COMPOSITION FOR THE AMATEUR by Kenneth Heilbron. This
book is complete and workable. It covers the joining of subject and pic-
ture, tones, lines, rhythm, problems, suggestions, ele. 96 pages.

NO. 5—MOVIE MAKING FOR THE BEGINNER by Herbert C. McKay,
F.R.P.S, Blodern movies and cameras, use, movies versus photography,
producing, ediling, processing, projection, ete. 160 pages.

NO. 6—COLOR IN PHOTOGRAPHY by Ivan Dmitri. Types of subjects,
natural color film, mounting, projection, color separation, density scales,
printing, ete.

NO. 7—CHILD PHOTOGRAPHY by Harold Lambert. Cameras and equip-
ment, posing, tybes of pictures, finishing and processing, in natural color,
problems, ete. U6 pages,

NO. 8—HOME PORTRAITURE AND MAKE-UP by Maurice Seymour and
Syd Symons. Part I: Lighting, camera, model, posing, background, and
suggesiions. Part 1I: Re-styling contour, cyes, eyebrows, lips. Lowdering,
equipment, cte. 112 pages.

NO. 9—TRICKS FOR CAMERA OWNERS. An outstanding collection of
the latest and most valuable kinks and hints, covering overy phase of ama-
teur photography. 160 pages,

NO. I0—A GLOSSARY FOR PHOTOGRAPHY. Compiled by Frank Fen-
ner, Jr. Over 3000 words having plhotosraphic siuniticance are defined.
They cover still and motion-picture photography in black-and-white and
color. 152 pagus,

TECHNICAL LIBRARY

PHOTOGRAPHIC SERIES

Don’t snap yet! Can’t you see that Jimmy's eyes
are blinking? Use more backlighting: eliminate
those harsh shadows: hold your breath; steady the
camera! Say, Dad, your method of “keeping the
sun in back of you and clicking the shutter” is old
stuffl What you need is Volume 7 of the LITTLE
TECHNICAL LIBRARY Photographic Series. In
this authoritative reference book the famous pho-
tographer, Harold Lambert, shows you exactly how
to make the most out of child photography.

You'll agree that there are few things more
interesting and absorbing than the pho-
tography of your children ... but remem-
ber, Dad, in order to obtain a satisfactory
series of pictures you must have the right
photographic technique. If you want to
capture those emotion-stirring events that
bring back priceless memories . . . if you
want to obtain fine, sparkling quality of
appeal in your photographs, then you owe
it to yourself to have a copy of CHILD
PHOTOGRAPHY at your fingertips!

ET-SIZE TEXT BOOKS
Authoritative Complete
e lllustrated

AT ALL LEADING BOOK DEALERS & CAMERA STORES
OR—USE THIS CONVENIENT COUPON

DEALERS: ORDER FROM YOUR PHOTO SUPPLY JOBEER!

ZIFF-DAVIS PUBLISHING CO. Book Dept. €3
608 South Dearborn Street, Chicago, Illinois ]
i Please send me the books of the LITTLE TECHNICAL LIBRARY e

§ Photographic Series whose numbers | have checked below. 1
understand that if 1 am not completely satisfied with the g
g books, | have the privilege of returning them within five days g
for refund. =
P M2 00 40sOen 7890 100 g
[l Please send me the complete set (10 volumes) at- P

tractively boxed in a special library case.
Y P

§ Amount enclosed $............... or [ Send C.O.D. postage L
added (C.O.D. in U.S.A. only). ¥
NAME i
|

& ADDRESS -
§ CITY & STATE. ..oioiitii it eie e

-l-mmm-eﬂ-------m-----d
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WITHIN

OF THE EDITOR

S foreign governments close in
more and more on their ama-
teurs, we cannot help but feel

that the patriotic motives which un-
derlie our 50,000 hams’ ideals are a
reality—a tangible—and that the fund-
amental concept of our government,
and hence our people, is to trust each
other. There is no more patriotic
group that our amateurs. In spite of
their general garrulousness, their ap-
parent worship of the great Hertzian
god, their love of this country and
what it stands for tightens the throat,
and makes sure the statement credited
to President Roosevelt’s secretary,
Steve Early, that “You needn’t worry
about the amateurs. They'll keep their
own bands clearer of spies, subversive
dogmas and propaganda, than the
F.C.C. could ever do.” Long live the
American Ham—the personification of
Democracy!

‘ HILE we're sitting here contem-

plating seven inches of snow, we
think it would be swell to have an A417I-
Americas Ham Convention, or an
R.M.A. Show, or a Serviceman’s Con-
vention, in say February in Miami or
New Orleans.

‘Not only is one Convention per year
much too little—it’s such a long wait
between shows, but we believe that
with radio moving so fast, two shows
per year would be welcome.

And then, Miami is so very swell in
the Winter!

REE suggestion to the frequency

modulation lads. Why try to ram
your new interference-free type of
radio at an unprepared public? The
airlines, with interference a grave
problem would be very happy to use
your product if it can help them. Ac-
tually, FM can do a better job for the
airlines than AM is now doing, so why
not tackle the flying boys; they’ll be
waiting for you!—with open arms!

55SAFETY” can mean but one thing
to us. It does not occur to the
constructor that if he do this or that,
then he is ‘“safe.”” Safety from un-
willing electrocution should be so in-
herent, so engineered into a rig, that
(Continued on page 52)

Including Articles on POPULAR TELEVISION

The Magazine for the radio amateur
experimenter, serviceman & dealer
VOL. 23, NO. 3
e e e e e P S S e

Contents for March, 1940

FEATURES

The Umnicontrol 5-Band Transmitter. . . ... ..o oo 5
eveeaeeseosKarl A. Kopetzky, WOQEA & Oliver Read, WIET 6

A streamlined, single control, 100% safety 200-watt output transmitter.

As K See Htl. i i v i ittt ittt tensneoseocneenens John F. Rider 10

Some timely discussion for the wide-awake serviceman.

Build Your Own *“Signal Chaser™...........Arthur B. Cooney 11

Construction of a first-class signal tracer made easy.

What is a Radio Engineer?..............Axel Freeman Strong 16
Who are entitled to use this much maligned title?

Modernizing Old Receivers. .. .............Charles R. Leutz 19

Salvaging a sale by rebuilding a customer’s antique.

Readers® Wrath ... v o0t ittt en i en it eneonssanoscesses 22
A discussion on the recent signal tracing catch as catch can "feud.”

Ceonstructing a Laboratery Vermier..........Eugene Norwood 23
A much-needed precision vernier dial.

Electronic Time-Delay Relay. . ... .Lewis Van Arsdale, Jr. W8QZR 24

Building an inexpensive relay for "time" work.

Beginners® Receiver «.....ccveceeess.-..Richard D. Jones 41
A receiver for the tyro. Brings in the DX like a veteran, though.

DEPARTMENTS
Book Review ......... 25 The Video Reporter. ... 37  Hamchatter ......... 32
What's New in Radio.. 26 QRD? ............... 25 Serviceman's Experi-
Radio Physics Course.. 60  Bench Notes ......... 15 ences ............. 18
Ringing the Bell....... 30 Manufacturer's Literature 42 Serviceman's Cases . ... 38
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ZIFF-DAVIS PUBLISHING COMPANY
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RADIO NEWS is published monthly by the Ziff-Davis Publishing Company at 608 S. Dearborn St., Chicago, 111.,
William B. Ziff, Publisher; B. G. Davis, Editor; J. Fred Henry, Vice-president; Karl A. Kopetzky, WOQEA,
Managing Editor; Oliver Read, W9ETI, Technjcal Editor; Raymond B. Frank, W9JU, Laboratory Technician;
Eugene 5 Gleeson, WOFXK, Engineering Draftsman; Herman R. Bollin, Art Director; John H. Reardon, Cir-
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per year; single copies, 25 cents; foreign postage $1.00 per year additional except Canada. Entered as second
class matter March 9, 1938, at the Post Office, Chicago, lllinois, under the Act of March 3, 1879. Contributors
should retain a copy of contributions. All submitted material must contain return postage. Contributions will be
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Payment will be made at our current rates upon acceptance and, unless otherwise specified by contributor, all

photographs and drawings will be considered as constituting a part of the manuscript in making payment.
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Combines
Maudels 1240
and 1250

THE NEW 1130-S THE NEW

SIGNAL GENERATOR | MODEL

1280
WITH AUDIO FREQUENCIES

A complete testing
laboratory in one
unit, the Model 1280
combines the Models
1250 Multitester and
1240 Tube Tester.
(See specifications of
each below.)

% Instantaneous
Snap Switches
Reduce Actual
Testing Time to
Absolute Mini-
mum.

% Spare Socket and
Filament Voltages
Up to 120 Volts,
Make the Model
1280 Obsolescence
Proof,

% Latest Design 415"
D’Arsonval  Type
Meter.

* Works on 90 to

: 7S e ¥ 125 Volts 60 Cycles
3 - N A.C.
SPECIFICATIO s Lven those servicemen who_through past purchases know they can always get SUPER-
Combination R.¥. and Audio Signal Generator, R.F.—100 Kc. to VALUES from Superior, will be amazed and delizhted when they read the specitications
100 Mc., A F.—100-7,300 cycles. All direct reading, all by front of this all-purpose instrument aned then note the unbelievably low price. The Model
; Gl it > e id 1280 features a 41%” D’Arsonval type meter for easy reading of the various scales, and in
panel switching. i . . line with our nmew policy of stressing appearance as well as serviceability in our new
R.F. and A.F. output independently obtainable alone or with 1200 line of test equipment, our Model 1280 utilizes an aluminum etched panel, designed
AF. (any frequency) modulating BT, {or beiuty as well astruzgedness. Thf pzimmnl‘ function of an instrument is, of course,
uracey is osvithi Q N B st bands; 2% on 0 make measurements accuritely and when designing test equipment this is our first
fl\ic«'(l:lL‘!l‘AILK:‘I'C(xltw:;(]'%S;“ e ;2% thoughtl. H_owe;;‘)er, we also appreciate the implortam lf)urt the appearance of an iustru-
Rl L NCIES. - . ment plays in the impression a serviceman mukes on his customers, especially on home
Auwdio frequencies in 5 bands; 100, 400, 1000, 5000, and 7500 calls. We have, therefore, paid special attention to the outward desivn of all of our
eyceles. . new instruments, For instance, the panel of this Model 1280 is made of heavy-gauge
CGiant airplane full vision, direct-reading dial. gl;lmmu_m and etched by a radically mew process which results in a beautitul, con-
o1 o leakages tested t ) S dence-inspiring appearance.
Condenser and ({J‘I&IU‘ Oltdl\flgez Yéhluli ]t)()Clo((]agwgﬁ'}éin:éllc") Model 1280 comes complete with test leads, tabular data and instruc-
All services on 90-130 volts A.C. 0¥ L. y 1 Y. tions. Shipping weight 18 pounds. Size 13"x11”x6%”. Our net $
Model 1130-S comes complete with _tubes, test p 85 1757 OO I S 5o o s = o g SRS s e et
leads, cavrying handle, instructions. Size 12"x9"x s Portable cover $1.00 additional =

614", Shipping weight 15 pounds. Our net price..

THE NEW MODEL 1250 THE NEW MODEL 1240

MULTITESTER TUBE TESTER
B g SLOPING PANEL ‘ —

‘ FOR PRECISE {nstantaneous 2

RAPID Snap Switches

SERVICING Reduce Actual

Testing Time
to Absolute
Minimum

&

Tests All Tubes

Etched 1.4 to 117
Allll’l:'lll;:lm Volts
@ A

Specially Designed
Electronic  Rectifier
Enables Linear A.C.
Scale, High Stahil-
ity and Little or no
Temperature Drift.
Here is an opportunity to acquire a Multi-Service, Precision Engineered A
Instrument, for less than you would have to pay for an ordinary Volt-
Ohm Miltiammeter. Besides making the usual volt. resistance and ecur-

Sockets for All
Tubes—
No Adapters

A - ior ¥ [ the
rent measurements (both A.C. and D.C.) this unit accurately measures Superior is proud to Pﬂ""’"t e
the CAPACITIES of mica, paper and electrolytic condensers, INDUC- tnéasvtv::t ea‘rlné rm%sgsigs‘aecut.maUn%c‘
TANCE of coils, chokes and transformers, DECIBEL gain or loss, of lievably low in price—unbeliev-
power amplifiers and public address systems, WATTS output of am- ahly high in performance.
plifiers, receivers, ete.
Tests all tubes, 1.4 to 117 Velts, including 4, 5, 6, 7, 7L, octals, loctals, Ban-
SPEC'FlCATlONS *taexfms.]?.. Peanut, single undcd,] ﬁo:lxtina filament, Mercury Vapor Iectifiers, the
. . . new S series, in fact. every tube designed to date.
Cominleie’ AsC {md D.C. Voltage High and Low Capacity Scales % Spare socket included on front panel for any future tuhes. X
and Current Ranges = =n 0005 to 1 mfd. and .05 to 50 mfd. Testd by the well-established emission method for tube gquality directly read on
* y
D.C. Voltage: — 0-15, 0-150, 0-750 ; the GOOD ? BAD scale of the meter.
volts 3 Decibel Ranges %Jewel protected neon.
A.C. Voltage: — 0-15, 0-150, 0-750 *Tasts shorts and leakages up to 2 mezohms in all tubes.
volts o ~—10 to +19, —i0 to +38, —10 to *Tests leakages and shorts in all elements AGAINST all elements in all tubes.
D.C. Current: — 0.1, 0-15, 0-150, -+58 4rTests BOTH plates in rectifiers. ) . . i
0-750 ma. = % Tests individual sections such as diodes, triodes, pentodes, etc., in multi-pur-
A.C. Current:—0-15, 0-150, 0-750 Inductance: 1 to 700 Henries pose tubes.
ma 1 1 “Latest type voltage regulator.
2 Resistance Ranges Watts: Based on 6 mw. at O D.B. *Features an attractive etched aluminum panel.
0-500 ohms, 500-5 megohms in 500 ohms .006000 to 600 Watts JWorks on 90 to 125 volts 60 cycles A.C.
a5 o o, Model 1240 comes complete with imstructions and tabular data :
Model 1250 works on 90-120 volts 60 cycles A.C. Comes com- i o for every known type of receiving tube. Shipping weight 12 : 85
plete with test leads. tabular charts and instructions. Ship- $ ounds, ~ Size 6”xT15x10%7. Our Net Pricc
ping welght 9 1hs. Size 9% ”x11”x6%"”. Our ngt price........ » b 4 P “ b' c 4 I 1 0‘0 Add_ iy —
Portable Cover $1.00 Additional & ortable Cover $1. i

SUPERIOR INSTRUMENTS CO. "NEWYoRK, N. Y.
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THE UN CONTROL
5 BAND TRANSMITTER

by
KARL A. KOPETZKY, W9QEA & OLIVER READ, W9IETI.

Managing Editor, RADIO NEWS Technical Editor, RADIO NEWS

The Streamlined Version of the Ham Transmitter of 1940,
featuring 5-band switching and full automatic tuning.

OSCILLATOR i AMPLIFIER
PLATECURRENT 3 GRID CURRENT
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Deq«rned 100% around RCA tubes, only a single control is used to switch. from 160 through 10 meters. It
is a “safety rig,” being crystal controlled on all 5 bands, plus 200 watts output. That is 1940’3 transmitter!
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The r.f.

onc of the most fascinating is

the design of amateur trans-
mitting equipment. This design,
starting with “breadboard” and table-
mounted units in about 1912 has grad-
ually progressed through various
stages to the cabinet-contained rack
and pancl rig of today.

At the inception of the radio ama-
teur hobby, the ham very often led his
commercial brother in the design of
equipment, but more lately the ama-
teur has apparently branched out into
a division of his own, while his com-
mercial brother has proceecded straight
along the path toward a goal of com-
pactness and ruggedness.

One has only to compare a hundred
assorted “ham’” transmitters with a
hundred equally assorted commercial
transmitters to see the wide differ-
ences that exist in the engineering
minds of each of these two followers
of the art. It is only natural there-
fore that when the authors were
thinking of designing a rig for 1940,
they should attempt to compact to a
greater degree than had been at-
tempted before.

There were many considerations
which led to this idea. In the first
place, the present ham family is more
often than not housed in a small
apartment where a 6’ rig standing on
the floor takes up a lot of space.

The choice of such a size unit imme-
diately limited the amount of power
which would be available. However,
it was planned to put the greatest
amount of output on the air possible,
from a unit housed in the smallest
amount of space conducive at the same
time of rugged and trouble-free con-
struction. If the rig was ‘table-
mounted,” it would be best that plug-in
coils be eliminated.

According to the tube manual, the
RCA 828 would operate and produce
an output of 200 watts from an input
of 270 watts. This is good efliciency.
The loss of the 50 watts output which
we accepted in choosing the RCA 828
was more than overbalanced by the
advantages which were offered. These

}F all phases of amateur radio,

chassis featuring 5 amplifier
to the left and 5 separate xtal tanks, right.

tanks

were, that the tube required very
little driving power, it was an extreme-
ly well-shielded tube internally, and it
presented little, if any, trouble in the
matter of mechanical layout.

The speech equipment was simple to
design since we wished to make use of
ithe new RCA 811 Class B modulators,
which would easily furnish the neces-
sary 150 watts of audio which were
required to modulate the plate and
screen of the 828. Simplicity was de-
sired as well as ruggedness and there-
fore only two tubes were used in this
speech equipment. This setup limits
hum pick-up and also makes wiring
and assembling easier. We chose the
RCA 68J7 as a speech input tube be-
cause it will operate from a crystal
microphone very well, and a 61.6 Class
A driver. In order to realize the full-
est amount of output from our rig, we
decided to use speech compression. By
the use of an RCA 6H6 tube as a “com-
pressor tube,” we would be able to
maintain a modulation level in the
neighborhood of 80%.

The 828 tube should be run with a
minimum of 1200 volts and a max-
imum of 1500 volts on the plate
for efficient operation, and we found
that the 811’s would also operate at
1500 volts. The question then was
whether we should use one or two
power supplies. In looking over the
manufacturers’ specified sizes for 1500
volt plate transformers, the answer
was immediately apparent. We would
have to get by with one plate trans-
former. Especially good regulation
was necessary since the Class B end
of the high voltage would be varying
from 30 ma. idling current to 200 ma.
on peaks, while the Class C r.f. stage
would be running a steady 180 ma. in-
put. The average Class B current is
only 100 ma. so the high voltage power
supply would be required to furnish
180 ma. for the r.f. stage plus 100 ma.
average current for the Class B modu-
lators, making a total of 280 ma.

The choice now came to the size of
the transmitter cabinet. We found
that the average amateur loud speaker
is approximately 8”, while receivers

www americanradiohistorv com

The power-modulator-speech
pacted to the ’nth degree, and 100% safe, too.

chassis is com-

varied from 8” to 10” in height and in
width from 16” to 21”. The average
size of the average ham receiver would
approximate a 19” rack and panel job
by 17%" in height. This was to be the
complete size of our transmitter and it
was to be housed in a Par-Metal
DL1713 DeLuxe cabinet to match that
which housed the receiver.

The layout of the transformers was
now begun. This was accomplished by
cutting a piece of paper the exact size
of the chassis, namely 17" x 13", and
the wvarious transmitter components
which were to be mounted on, and un-
derneath, that particular power chas-
sis were laid out on the paper so as
to get all of them into the space re-
quired and, at the same time, effect as
short leads as possible between each
unit. The result of this design and
engineering research can be readily
seen in the photograph. Please note
that the power transformer and modu-
lation transformer are laid on their
side, “half-shell” style. This was found
to be necessary since if the power
transformer stood upright, or the mod-
ulation transformer stood upright, the
overall height of the transformer plus
that of the chassis would prohibit its
being used behind an 8% ” panel. For
the same reason we had to sink the
RCA 866A rectifier tubes as well as
the RCA 811 modulators.

Attention is called to the three
200 ma. chokes which are used in this
transmitter. Here again commercial
practices were resorted to. The choice
of these three chokes came about as
follows. Ordinarily, if a single power
supply is required to deliver power
botk to the modulators and to the
Class C r.f. stage, single chokes are
used in the filtering legs and the vol-
tage lead is split at the output side of
the filter. This requires the use of
chokes which will pass the combined
currcnt of the modulators and the
Class C r.f. stage. Such a choke would
be too large to use in this particular
type of transmitter. By splitting the
input to the filter system so that each
leg only carries the current required
by that leg, namely—one leg carries
the current required by the modulators
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Both sides of the power chassis with all parts lettered for identification.

and the other leg carries the current
required by the Class C r.f. stage,
smaller chokes can be used, at the
same time maintaining equal filtering
characteristics. In this case we were
able to use 200 ma. chokes where or-
dinarily we would have had to have
planned the use of a 350, or even a
400, ma. choke.

Considering that the receiver manu-
facturers have long used ganged
switches for band-switching, the au-
thors saw no reason why the same pro-
cedure could not be readily adapted to
a transmitter. Certain difficulties
arose. It was necessary that the
switches carry the 1500 volts required
in the final stage. Such a switch is
that which is manufactured by the
Shallcross Company, and known as its
type 532. There are three of these
switches in the transmitter. One for
the exciter, one for the final r.f. stage
and one for the antenna circuit. These
three switches are ganged together by
means of gears and chains. These are
obtainable from any clock store and
are the type generally used in “grand-
father clocks.” All of the switches ex-

cepting one have their detents re-
moved so that only one switch is actu-
ally dragging against the chain. This
is coupled to the Coto wheel found on
the outside of the panel, directly
through an insulating coupling. By
rotating this wheel, all three switches
alike are moved through their eleven
points (although only every other
point is used, giving five positions).

The antenna circuit is designed for a
single wire feed and is fed directly
from the tank through a blocking con-
denser. There is an extra section of
the switch left over so that a different
type of feed may be used if desired.
With the “chain gang” switches and
the extremely compact power supply,
the authors found they had achieved
something which more closely resem-
bled the commercial transmitters of
the present day and age.

Since the design included a pre-
tuned exciter tank and pre-tuned final
amplifier tanks, and since there is gen-
erally not any necessity for changing
the level of the gain, especially with
automatic modulation compression, it
was decided not to bring out any of the

tuning controls to the front of the
panel, with the exception of the band-
switch Coto wheel. This enabled the
authors to create a “uni-control” trans-
mitter. The sole adjustments neces-
sary after the transmitter has been
tuned is that of switching from band
to band.

In actual test, such switchings are
accomplished more rapidly than the
receiving party can tune his receiver.
Howsocver, some tuning adjustments
were necessary, and in order to facili-
tate these, the tuning condensers’
shafts in the final rf. stage are
“brought out,” slotted, so that they
may be tuned with a screw driver
through holes in the side and rear of
the cabinet. The same is also true of
the gain control which may be reached
with a screw driver in a similar fash-
ion from the side. The compression
control is in the rear since when it is
once set it need not be again touched.
Full information on the tuning and the
construction of the r.f. section will be
later included.

Before attempting construction of

(Pse Q8Y to page 63)

The r.f. chassis showing the location of the parts, which are Ictiered.
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Cy, Co—2 mf. 2000 v, oil-filled. Aerovox.
C.—8 mf. 800 ». electro. Aerovox.
C,— 005 mf. 1000 v. mica. Aerovox
Cardwell ZR75AS
Cn, Cs, Cs, C,,—.OOZ mf 1000 v. mica.

19, Cro— mf. mica. Aerovox.
Cii, C15—50 mmf. Cardwell NP5ODS.
C1g, Ci7—75 mmf. Cardwell NP75DS.
C15—100 mmf. Cardwell NP100DS.
Cip, Cuoy, Co, Cooy Ca3—.0025 mf. mica.
Co—.002 mf. 5000 v. mica. Aerovox.
Cos—.002 mf. 1000 v. mica. Aerovox.

.3 mf. 200 v. paper. Aecrovox.
Cor—.002 mf. 1000 v. mica. Aerovox.
Cos—10 mf. 50 ». electro. Aerovox.
Cogy Cyo—4 mf. 450 v. electro. Aerovox.

g1—.1 mf. 200 v. paper. Aerovox.
Cazo—4 mf. 450 v. electro. Aerovox.
Caa, C3;—10 mf. 25 v. electro. Aerovox.
Cu5—.02 mf. 200 v. paper. Acrovox.
Coo—8 mf. 450 v. electro. Aerovox.
R,—3500.000 ohm pot. Yaxley.
Ro—50,000 ohm pot. Yaxley.
R;—100,000 ohm, 100 watt. QOhmite.
R~—10,000 ohm, 10 w. Ohmite.
R;—25,000 ofum, 50 w. with adj.
Rg—10,000 alxm, 1 w. Aerovox.
R-—100.000 ohm, 1 w. Acrovox.
Rg—40,000 ohm, 2 w. Aerovox.
Ry—350,000 ohm, 1 w. Acrovox.
Rip—10,000 ohm, 10 w. QOhmite.
Ry1—500 ohm, 10 w. QOhmite.
R4»+—500,000 ohm, 1 w. Acrovox.
R13—250,000 ohm, 1 w. Aerovox.
Riy—1 megohm, 1 w. Aerovox.
Ri:—50,000 ohm, 1 w. Acrovox.

tap. Ohmite.

Aerovox.
C10, Ci1y Cug, Coyr—.006 mf. 1000 v. mica. Aerovox.
00

Aerovox.

R;;—2,000 ohm, 1 ». Aecrovox.

R.:—30,000 ohm, 10 w. Qhmite.

Riy—5 megohm, V5 w. Aerovox.

Ry—30,000 ohm, 10 w. QOhmite.

R.;—3500 ohm, 100 w. Ohmite.

T,—Thordarson T19P60 plate trans. (“Converted”,
Sce Text for details)

T.—Thordarson T19P54 plate trans.

To—Thordarson T19M16 modulation trans.
(“Converted” ) %

Ty—Thordarson T67C49 chokes (3).

Tg—Thordarson 119D02 driver trans.¥

Ty—Thordarson 50F61 fil. trans.

T.—Thordarson T19F83 fil. trans.

Tg—Thordarson T19F99 fil. trans.

Ty—Thordarson T19F90 fil. trans.

Tyy—Thordarson T19F95 fil. trans.

Ry.A—DPDT 120 ». ac relay. Ward leonard
507-531.

Ry.B—DPST 120 v. ac relay. Guardian 21139.

Ry C—Adjustable overload relay. Guardian X-100.

Jo—Single closed-circuit jack. Yaxley.

SW|—DPST heavy-duty toggle switch. C-H.

SWa, (—SPST heavy-duty toggle switch. C-H.

SWa—DPST door interlock switch. Bud.

SW—2 pole, 11 position selector switch, Shall-
cross 532 (xtal-tanks). Sece text.

SWe—2 pole, 11 position selector switch, Shall-
cross 532 (both coil ends). See text.
SW—2 pole, 11 position selector switch, Shall-
cross 532 (1 section used). See text.

M—0-100 DCMA. Triplett Model 326.
M-—0-50 DCMA. Triplett Model 326.
My;—0-75 DCMA. Triplett Model 326.
M,—0-500 DCMA. Triplett Model 326.
M:—0-300 DCMA. Triplett Model 326.

X,—28 mec. crystal. Hi-Power Ruby.
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Hi-Power Emerald.
Hi-Power Emerald.
Hi-Power Emerald.

X.—14 me. crystal.
X,—7 me. crystal.
X—3.5 mec. crystal.

X:——1.7 mec. crystal. Hi-Power Emerald.
Fi—15 amp. 120 v. fuse.
Fo—Mazda “brown bead” pilot light.

RFC——2.5 mhy. RF Chokes. 125 ma. Millen.
Cabinet—ParMetal DeLuxe. DL 1713.
Chassis—ParMetal. 177x13”x3” steel.
Panels—ParMetal. 19”x83/4" steel.
Ly~—Millen 70225 Exciter tank.®

“5 turns, Z24e. 24 turns per inch.”’
L.—Millen 70225 Exciter tank.®

‘9 turns. L24e. 24 turns per inch.”’
L,—Millen 70225 Exciter tank.°

“20 turns, $24e. 24 turns per inch.”
L—Millen 70225 Exciter tank.°

““36 turns, 328e. 60 turns per inch.”’
Ls—Millen 70225 Exciter tank.®

“90 turns, 231e. close wound.”
L.—Barker & Williamson 10 BX 10 meter coil .*
L.—Barker & Williarnson 20 BX 20 meter coil.*
Ly—Barker & Williamson 40 BX 40 meter coil *
Ly—Barker & Williamson 80 BX 80 meter coil.*
Ly—Barker & Williamson 160 BX 160 metercoil ®

° Condensers included by manufacturer.

* Remove banana plugs and spacers.

+ Use total primary: Secondary-connect G-G
terminals to 2.4-2.4 lugs. Two black leads con-
nect together for center tap. Red lead unused.

% Primary: Wire No. 1 & No. 6 to plates of
811 s; No. 3 & No. 4 connect together, and are
primary center tap. Secondary No. 7 connects to
1500 V.D.C., No. 10 connects to R.F. Amp. tank,
No. 9 connects to plus 400 V.D.C., No. 11 con-
nects to R.F. Amp. Screen, Taps No. 2, No. 5,
No. 8 & No. 12 are not used.
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Dean of the Servicemen

Sales Promotion

T '7HAT has happened to all of

the sales promotion material

which at one time was offered
to the serviceman by manufacturers,
said sales material to be used to secure
added business for the serviceman.
Just today, while at lunch a man con-
nected with the looseleaf business, en-
tirely foreign to radio, showed us an
idea which must have some merit in
the radio business. It now is being
placed into operation in another field
and judging by the organization inter-
ested, it must be worth something be-
cause they are in a position to judge
the worth of a sales promotion idea.

Incidentally we have been checking
several thousand answers to a ques-
tionnaire we forwarded to about 26,000
servicemen during -the past two
months. Those questions which related
to means and methods of advertising
carried on by the service industry
bring to light a tremendous preponder-
ance of “word by mouth” advertising.
Such advertising is all right as far as it
goes, but it does not go far enough.
By this we mean that it is not suffi-
ciently quick acting—that too much is
left to chance—that it is limited in
results to the friends of those people
for whom work has been done.

We appreciate that the pronounced
use of such methods is based upon its
economy and we have spoken to many
servicemen who feel that no other
method is worthwhile, with the pos-
sible exception of advertising in the
classified telephone directory. In fact,
even the telephone directory is not con-
sidered a really and truly profitable
means, but its use has been started and
many feel that since others are in they
too should be included in its columns.

Although we do not have an immedi-
ate solution to offer, there must be
some means of definite advertising
which can be used by the service shop.
It just seems impossible that all ave-
nues are closed—that all avenues in-
volve such financial expenditures that
the effort is hopelessly beyond the
financial ability of the service station
owner. Many have said that the
amount of newspaper space a service

shop can afford to buy is so small that
it can do no good. Then direct mail
can be employed. Many have said that
direct mail does not pay out. Is it pos-
sible that this is so because of the
nature of the copy employed, the soli-
citation made. Any manufacturer who
caters to the servicing industry and
who employs a 'good advertising agency
will do himself a great deal of good
by developing some form of a brochure
containing a number of new ap-
proaches in direct mail literature to be
used by small organizations for dis-
tribution to the public.

Since we are not certain of how
many manufacturers read this column,
or for that matter, service men, it
might not be a bad idea if some of the
servicemen who read these lines and
who would like to use direct mail
methods to get business, would write
to those organizations who cater to
the industry and suggest some efforts
along these lines. We intend taking a
fling at the thing ourselves.

With convention time approaching,
word by mouth advertising is too slow!
Guaranteed Service
WE speak once more about guar-

teed service work, but this time
about collective guarantee in addition
to the individual guarantee. About
six or seven years ago we suggested to
the ten existent national radio service
organizations, that one way, if not the
only way, of securing public confidence
in service work was the creation of
some sort of a guarantee plan, wherein
in each city, servicemen as a group
who might be members of the associa-
tion collectively guarantee the work of
the members. Two years ago we made
the same suggestion to the present
RS8A group during their executive
meeting in Chicago.

We have recently heard that some
of the chapters of this national organ-
ization are rounding out their plans
for such a collective guarantee ar-
rangement. Frankly, the solution of

service problems and the value of such
national organizations lies in what
they can do to get additional business
for the servicing
public; and ways

industry from the
and means of im-

)
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proving the relations between the serv-
iceman and the public. Yet here and
there we listen to comments from serv-
icemen that such and such are the
weaknesses of this type and that type
of collective guarantee program and
that a national radio service associa-
tion should devote itself to the better-
ment of the relations between the in-
dividual serviceman and the radio in-
dustry.

Nothing is more distant from the
truth. As far as we can see, there are
certain specific things that a national
radio service organization can accom-
plish with respect to the improvement
of relations between the serviceman
and the radio industry. Essentially
this is coordination between the radio
industry and the serviceman for what
improvement in technical level can be
accomplished by utilizing the resources,
man power and facilities of the radio
manufacturing industry. Next in line
would be a campaign, also along edu-
cational lines to convey to the service-
man facts relating to business prin-
ciples.

Equally important and perhaps even
more so are the present efforts to pro-
cure more business for the servicemen
who are members . . . The attempt to
start these guarantee programs in dif-
ferent cities is a step along the right
line because there is a vital need for
public confidence. . . . Such group
guarantee means public respect for the
group and respect for the group means
respect for the individuals in that
group.

Of course there are problems and
there always will be problems and even
discontent, but nothing good has even
been achieved without first overcoming
the obstacles and smoothing out the
rough spots. The fact that such group
or association guarantee is a financial
guarantee to the customer that the
work will be well done, is not only of
interest to the set owner the man who
today feels that he is gambling when
he calls a service man, but it is also of
interest to the radio industry at large,
set manufacturers as well as broad-
casters.

What with the cooperation being ex-
tended by some of the broadcast sta-
tions by spot service announcements,
there is every reason to believe that
this helping hand will be expanded as
each city has within its boundaries a
group of men who offer the public that
which it has needed for so long, the
assurance that a service job will be
well done and an established financial
guarantee of a group backs the state-
ment.

These words are not in any way in-
tended to imply that the guarantee of
the individual service shop given in the
past meant very little, but it is a well
known fact that such a guarantee does
not bear the weight of a group. It is
of significant interest to note that such
group guarantees have nothing to do
with price fixation, but it is also true
that in each and every case where a

(Concluded on page 58)


www.americanradiohistory.com

11

The “Home-Buili” Signal Chaser will look something like this when finished.

Build Your QOwn
““SIGNAL CHASER™

Albambra, California

by ARTHUR B. COONEY

With °Signal Tracing® coming more and more into the fore,

many a serviceman will went to build kis own instrument.

nity has becen discovering the ad-

vantages of the signal tracing
technique in trouble shooting. This
method is fundamental in that the ac-
tual radio signal is measured. A sig-
nal may be traced through a sct from
antenna post to voice coil merely by
moving a probe. The expense of com-
mercial signal tracing instruments has
been the main factor in keeping many
from enjoying the rapid and accurate
diagnosis of trouble made possible by
signal tracing. This article gives the
plans for building a signal tracer at
small cost.

A glance at the circuit diagram
shows that the RF-IF portion of the
signal tracer is a simple, two band,
t-r-f receiver. It differs from the con-
ventional receiver in that it lacks an

lN recent months the radio frater-

antenna coil as the signal is lead to the
yrid of the first tube through a special
probe containing a very small capacity
to isolate the grid from plate currents
that might be cncountered in moving
ithe probe. Noic that the volume con-
trol is only on the input tube and that
ithe switch Sw, cuts in condensers
across the input circuit to by-pass part
of the signal to ground. The steps of
this capacity attenuator multiply the
reading of the volume control by fac-
tors of 1, 1/10, 1/100, and 1/1000. The
output of the r-f amplifier is rectified
and works the 65 to indicate the
strength of the signal. Sw, connccts
the 6SQ7 and the 6B5 and speaker for
audio listening tests. The range of
the RF-IF section is from 138 kec. to
465 ke. on the long wave position and
from 458 kec. to 1500 ke. on the broad-
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cast position. This allows tests at any
signal level and covers all the widely
used commercial i-f frequencics.

The section marked Oscillator is a
single stage three band, high gain, r.f.
stage followed by a diode rectifier and
GE5 signal indicator. It is sensitive
enough to measure oscillator output
voltages and covers these ranges;
band 1, 550 kc.-1700 ke.; band 2, 1690
ke.-5300 ke.; band 3, 5000 kc. or 5.0 mc.
to 16,000 kc. or 16.0 mc.

The audio section is used to meas-
ure and trace signals at audio frequen-
cies. It has its own volume control
and attenuator (Sw. and associated
resistors) which has settings to multi-
ply volume control setting by factors
of 1, 1/10, 1/100, and 1/1000. The sig-
nal emerges from the speaker and also
indicated on the 6E5. (Turn the page)
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Underneath the “Signal Chaser”

There is nothing freakish or tricky
about the construction; using an old
t-r-f set will provide many of the parts
at a reasonable cost. Select a chassis
so that the variable condenser, the
RI-IF coils and shields, and the tubes
can be mounted parallel to each other
to provide short lcads. The wave
change switch should go under the
chassis directly under the coils. Sim-
ilarly the switch Swi should be mount-

GROUNDING RING
1< 6

chassis, showing direct leads.

ed under the chassis directly below
the oscillator coil assembly. The rest
of the layout can be arranged to suit
one’s convenience.

In building mount all parts and
complete power supply and get the
RF-IF unit before going any further.
The probes are very important. Build
them as shown in the diagram. The
three turns of hookup wire around the
probe lead serve as an input coupling

GROUNDING RING
<+

6SK7

capacity;. be sure that the wire of the
last turn can’t get exposed and short
on the tubing that forms the probe
handle. Several coats of colored dime
store nail polish will give the probe
handle a nice finish. Trouble with
fraying insulation on the cable of the
probes can be solved by the addition of
a little acetone which will unite the
fibres into a solid mass.

The mounting of the RF-IF coils
shown in the diagram should be fol-
lowed. These coils come complete
with the brackets and wiring spacers
shown; just bolting them together
creates the efficient coil assembly
shown. The long wave coil is mounted
on top as turns must be removed from
the secondary to get the proper fre-
quency range. The secondary of this
coil has 450 turns. When used with a
460 mmf. condenser, 65 turns must be
removed to bring the high frequency
end up to 465 kec. Get the RF-IF sec-
tion working before you attempt to
remove any turns. Take the turns off
the pi of the secondary nearest the
top of the coil. As the wire is litz it is
necessary to make sure all strands are
soldered to get the full efliciency of the
coil. The best way to do this is to
strip the insulation and clean the
enamel with alcohol and very fine
sand paper and tin the cleaned wires
before soldering to the lug.

GROUNDING RING
S

Lt 65Q7 Ris

63V. TOFILS.

S.W.

Q>

HI5V.AC
60~

80
RF. FILS 6.3V. .IIB

7 GROUNDING RING, {
inpuT C25 R31
L3 6H6
A caslx
R2 . —
© 7 R3; Cz29
’ L
GND.CLIP Ls Bl| |
Ra9
Ry, Rooy Rag—250,000 ohm, VY5 watt. Centralab. Cs, Ci3. Ci6—3 gang, 460 mmf. variable.
Ra, Ry, Rig—300 ohm, V> watt. Centralab. . 1:—built_into coi
3, Rog—10,000 ohm pot. Centralab. C17—.001 ‘mf. mica. Sprague.
R, R:, R1;—60,000 ohm. 1 watt. Centralab. C1s—250 mmf. mica, Sprague.
Rs, Ry, Rio. Ryv—-2,000 ohm, V> watt. Centralab. Cog—.05 mf. paper. Sprague.

Ry—35,000 ohm, Y2 watt. Centralab.
Riz, Rits Rag—500,000 ohm, V; watt. Centralab.
15, Ray, Rgy—2 megohm, V5 watt. Centralab.
Rygs Rosy Rao—1 megobm, Vo watt. Centralab.
Ris—20,000 ohm, /5 watt. Centralab.
Ry Ro7—200.000 ohm, V5 watt. Centralab.
s—2 megohm pot. Yaxley.
Ray—50,000 ohm, 1 watt. Centralab.
Ro—100.000 ohm, 1 watt. Centralab.
Rog—10,000 ohm pot. Yaxley.
Rog—75.000 ohm, Y5 watt. Centralab.
Ras—35 ohm, 10 watt. Ohmite.
C1—.0014 mf. mica. Sprague.
Co—.015 m. mica. Sprague.
Cy— .15 mf. paper. Sprague.
Cy, Cyy, ng, Cogy, Co—201 mf. mica. Sprague
ss Co, C15 Co, Ci1p, C11, Cas, Cis, Coo—.1 mf. paper.
Sprague.

Cyi, Coz—.0001 mf mica. Sprague.
Cog—.006 mf. mica. Sprague.
Coy—365 mmf. variable.
Cyy, Cv—8 mf. 450 v. electro. Sprague.
Li—J. W. Miller X-727 (3 needed.)
L—J. W. Miller A-727 (3 needed.)
Ly—Standard broadcast coil secondary
Li—36 turns 224 D.C.C. close wound on 7g” tube.
Ls—10 turns £24 D.C.C. on 73" tube. Spaced
twice the diameter of the wire.
(4 necded) Any aluminum shield 2V>2” diameter
4” long.
Sw,—Yaxley 311127,
Swo—VYaxley 32261.
Swe—RF-IF switch assembled from:—
1 Centralab K-123 index assembly.
3 Centralab Section G assemblies.
3 Centralab Section H assemblies.

Swi—Osc. wave changing switch assembled from =
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1 Centralab K-121 index assembly.
1 Centralab Section G switch section.
1—1852 (R.C.4.)

3—6SK7.
3—6ES5.
1—6SQ7.
1—6B5
1—80.

Speaker—Any standard make 5”7 dynamic with
pentode output transformer.

Chassis—built over an old trf set. If new chassis
is used 16” x 8” x 214" Chassis must be 24
high to accommodate Swy and Swy.

Power Transformer—standard 5 tube, 6 volt trans-
former to supply plate current and filament for
5 tubes.

Filament transformer—Filament current for 5 tubes.

Probes—built as shown in diagram. 3 needed.
Material, 1 merican ‘Radio Hardware Test
Probe, 8 feet Lenz single conductor crystal

microphone cable; 2 pcs. metal tube Yi” x 4”3
2 Amphenol miniature plugs No. 70-1M.

Dials—2 needed. Remler dials from old sets are
satisfactory.
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Check with a low range ohm meter
to be sure all strands are soldered.
The 35,000 ohm resistor across the pri-
mary of the second coil rcduces the
gain to get away from regeneration.
Use any value here that will just pre-
vent regencration when tuned to the
highest frequency in the low wave
range. It is also good practice to shield
plate leads and separate grid leads as
much as possible. Shiclding grid leads
will increase the minimum capacity of

SOLDER TO TUBING

P

SDLDER TO SHIELDING
SHIELDED RUBBER COVERED
SINGLE CONDUCTOR MIKE CABLE

THREE TURNS OF ROOKUP WIRE
WRAPPEQ ON SHIELDING

AMPHENOL 70-1M PLUG.
GRIND TO FIT INTOéTUBING

the tuning condenser and will prevent
the systcm from reaching 1500 ke.
Don’t do it.

After the RF-IF unit is working,
complete the wiring of the audio sec-
tion. Test by picking off an audio sig-
nal from a set known to be good.

In wiring the oscillator section take
care to keep wiring capacity to ground

Y CHASSIS

SOLDER TO SHIELDING

MALE CONNECTOR
W FOR ANT. PROBE
FEMALE PORTION OF CONNECTOR

at a minimum and use wire heavy
enough that the leads won’t shift and
change the calibration. The coils for
the tuned-plaie amplifier are simple
single windings. They can be the sec-
ondaries of commercial coils or they
can be made from the directions in the
parts list. Mount them rigidly and
lkeep the leads well separated. In
testing, begin by placing the oscillator
probe on the plate or grid of the set
oscillator. This gives the strongest in-
dication but detunes the set slightly.
Placing the probe on the bakelite of
the socket or tuning condenser very
near the metal part carrying the r.f.
current will give a good indication
without detuning the set.

"The unit still has to be calibrated
in the RF-IF and OSC. channels. The
celluloid pointers for the dials were
made from an old drafting triangle.
The index line is scratched on the
underside of the pointer before it is
mounted. Holes are spaced so as to
allow calibration markings for two
bands of the RF-IF dial and three
bands on the OSC. dial. The ink is re-
moved from the surface of the Remler
dials with acetone and the surface
slightly dulled by polishing with Dutch
Clcanser. Calibration points are lo-
cated by making pencil dots on the
dial through the holes and permanent
marks are put in with drafting ink.

The condensers used in this unit are
of the gear driven type that require
350 degrees of dial rotation to change
from maximum to minimum capacity.
The advantage of this is that it
spreads calibration markings over
350 degrees instead of 180. Direct
drive condensers can be used just as
well.

The simplest way of determining

The construction of the RF coil is

calibration points on the RF-II® unit is
to use a good signal generator. Set
the generator at exactly 100 kc.
(check this by beating the generator
against the signal of a broadcast sta-
tion), and tune in the 100 kc. har-
monics on the RF-IF unit.
points can bhe estab-

clearly shown. Note separated leads.

the set. There is no advantage in
calibrating any closer than 100 kec. on
the broadcast band and 500 kec. on the
two high frequency bands.

No frequency calibration is needcd
for the audio channel. It is helpful,

lished by either us-
ing the harmonics
of a 50 ke. signal (if

your gencrator will
go that low) or by
placing marks half
way between the .

100 ke. marks, or by

The 50 ke. but not essential, to deiermine the
20 e
—’\_’W =S REH
%1 T L=
13| |
I £ —

iHH

tuning in stations.
It is not necessary
to calibrate the unit
any closer than 50
ke. unless additional
calibrations are de-
sired in the recgion
of the popular 1-F
frequencies. The
simplest way to get
these points is from
an accurate signal
generator.

The Osc. unit may
be calibrated di-
rcctly from a gen-
erator if it has a
very strong ouiput.
Another method is
to use a good set
with a known IF
frequency, tune in
signals of known
frequency and de-
termine the sct os-
cillator frequency
by adding the rf and
i-f frequencies. The
set oscillator will
give plenty of out-
put for calibration
and you can obtain
as many points as
needed by tuning

=

A RF.JF Channel.
B RF.1F Channel.
C RI-IIF Channel.
D Oscillator.

E RF-IF Channel.

Check signal level
over level at A.
frequency.
Measure oscillator

ing with tests.
Check

signal
Check
Check
Check

Check
Check

level than at L.

Check signal level at input frequency.

Check signal level at input frequency.
at B. Check signal at if. frequency.

tinuous osecillator oniput on all tuning ranges before proceed-

at inpuat grid for if. signal.
Check at plate for if. signal.
at nixer plate.

for strong if. signal.
for andio signal.

for audio signal listen for quality.

Check audio signal. Will vary with volume control setting..
audio signal. Should show gain over signal at H or L
audio signal.
Check audio signal. Should be of good quality and much highe

Check audio signal.
down ratio of input transfornier. If one side of voice coil circuit
is not groundred return ground wire to other side to get signal.
Put audio probe on B plus line turn gain on full and check hum
present in high voltage supply.

TorILS

e
PLOT LIGHT

«

Probe Location
F RF-IF Channel.
G RF-IF Channel.
H Audio Channel.
I Audio Channel.
J Audio Channel.

Reading
at input frequency.

K Audio Channel.
L Audio Channel.
M Audio Channel.
N Audio Channel.
O Audio Channel.

Should show inecreasc

Should be higher than
Check signal at oscillator
output during rest of test. Check for con-

Should show substantial gain over

Level about the same as at K.

Level will be lower than at L due to step
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amount of input required to close the
eye. Determine this by using audio
signals from a good set and measure
the signal strength needed to close eye
(6E5) with a vacuum tube voltmeter
across the input to the audio circuit.
Determine this for various volume
control setting and the multipliers
will take care of a wide range of audio
signal strength with an accuracy of
about twenty-five per cent which is
close enough for this type of measure-
ment. It may be necessary to shield
the leads of the audio volume control
and the grid lead of the 6SQ7.

When the signal tracer is finished
and calibrated it is a good idea to
spend a few minutes practicing on a
working set. Using either a signal
generator or a strong local station as
a signal source, trace the signal clear
through the set from antenna post to
voice coil. Remember as you move the
probe that you are measuring signal
instead of voltage and that the tracer
will have to be tuned to the frequency
of the signal to get any indication. The
test chart shows the tests that can be
made and where to apply the probes
in a typical receiver. Try the signal
tracer on the intermittent set that
has been getting your goat. The indi-
cator eyes will watch the signal for
you while you work on something else.
If the speaker is switched on the RF-
IF section you can get a listening tests
for intermittents as well. Intermit-
tent sets are perhaps the single great-
est obstacle to profitable repair work
and signal tracing will locate the point
at which the signal changes, faster and
more accurately than any other
method.

When you have saved yourself hours
of time by spotting trouble by tracing
the signal you will come to wonder
how you ever got along without your
signal tracer.

“WAR REPORTER” RADIO
RECEIVER ANNOUNCED
BY TRAV-LER

The intense interest in BEuropean war news has
prompted the Trav-Ler Radio & Television Cor-
poration to brmg out a brand new Model which
it calls its ‘“War Reporter.”

This Model is said to be the only a.c..d.c. set
in the market built ecpecx illy for European short
wave broadcasts. It is claimed that with special

engineering improvements which it embodies.
bxoadcasts from European capitols_can be tuned
in with the same ease as dialing local stations,
and the broadcasts come throu-*h with unusual

clarity and tone quality. The set. of course, is
equaldy efficient for domesti¢ broadcast reception.

escription of the set discloses that among
its many features, it is a 6-tube ‘'superhet.”
which operates on either a.c. or d.c. electric light
current. The Vernier drive illuminated slide
rule dial malkes station selection quick and easy,
and its 4-inch electro-dynamic speaker and auto-
matic volume control assures exceptionally pleas.
ing reception.

PRUIZE WINNERS

OF THE
OCTOBER COVER CONTEST

ELL, the Cover Contest is
WOver! Replies from readers
from the Philippines to Por-

tugal have been flooding our office.
As a great many of the replies and
contest entries were extremely clever
and well thought out, the job of the
Judges was a most difficult one. How-
ever, every single entry was carefully
classified and discussed and we believe
that in picking the winners we have
given due regard to everyone’s efforts.
Among the unusual things in the en-
tries was that a large number of read-
ers picked the title: “Television? or
Tell-a-Vision?” We found several
hundred readers had picked as another
very popular title, “Illusion and Dis-

illusion.” Another was, “Cheers and
Jeers.” Another was, “What Price
PRIZE WINNER

1st—R. A. Lynn, 424 Fourth St.,

2nd—Martin Mullin, 3138 Abell Ave., Baltimore, *
Md

3rd—Philip Rosenblatt, 834 Beck St., Bronx, N. Y.
4th—Jack E. Bannon, 412 Seneca St., Oil City, Pa.

5th—Wm. Hakkarinen, Negaunee, Mich.

6th—Harry Allwine, Box 513, Boulder City,

Nevada.

ith—Jerry A. Callner, 2703 Ainslie St., Chicago.

8th—Jack Anderegg, Colonia, N. J.

8th—Claude J. Schmidle, 2616 Ashurst Road,

University Heights, Ohio.

9th—Philip Rosenblatt, 834 Beck St., Bronx, N. Y.
10th—Martin Mullin, 3138 Abell Ave., Balti., Md.
11th—Mrs. E. A. Wright, 1508 Sixteenth Ave.,

Seattle, Washington.

12th~-J. R. Ross, 6—4th Ave., West Haven, Conn.
13th—Robert DeBerardinis, 2237 S. 24th St.,

Philadelphia, Pa.
14th—W. O. Ritter, 313 Pearl St.,

15th—Harry Allwine, Box 513, Boulder City,

Nevada.
H.M.—Mrs. W. E. Pickard, Albany, Ga.

H.M.—E. E Waldron, 600 Hurlburt St., Peoria, Ill.
H.M.—G. E. Fahy, 22 Colonial Pl., New Haven,

Conmn.

H.M.—Robert Rogers, Lachute, Quebec, Canada.
H.M.—Frank Finver, P. O. Box 56, Brooklyn, N. Y.

H.M.—Dale Funk, Millersburg, Ohio.

H.M.—James Ross, 6—4th Ave., West Haven,

Conn.

H.M.—R. C. Montgomery, 2594 Elizabeth St

Salt Lake City, Utah.

Lockport, Ill.

Sandusky, O.

Television?” For no apparent rea-
son, these various answers came in in
great numbers.

We wish to congratulate the First
Prize winner and all the other Prize
winners upon their success. To every-
one who participated in the Contest,
our deepest gratitude for your inter-
est.

The list of Prize Winners is below,
and they will have already received
their checks by the time that this is in
print.

Since this contest has been so pop-
ular, we are 'going to run another one
in a couple of months. We would wel-
come suggestions from our readers as
to just exactly what type of picture
they would like to have us use for
prize contest material.

TITLE
“Televised Touchdown Takes Thrill
from Tustle for Tootsie but Tight-
wad Teems with Team.”
. or a Reasonably Accurate Fac-
simile.”
“Cheerman of the Bored.”
“Receiving the Game While Deceiving
the Dame.”
“On the Spot with a Hot Cathode.”
“Maybe 1 shouldn’t have complained
so much about the cold weather last
tinte.”
“Id like to see him get a hot dog
out of this thing.”
“All dressed up—and no need to go.”
“All dressed up but no need to go.”

“Delight that Failed.”

“Boy Cheats Girl.”

“He gets the current ball game there,
(Ignores the currents of frigid air:)
She thinks he’s a pig’s kin, too
‘Grid’—irony describes her view.”

“What OFFENSE ... a television
‘BAWL’ game . . . so FUR away!”

“She’s got a sweetheart in every col-
lege—Yah! But a television fan at
Notre Dame—Darn It!”

“It’s the Finish of a ‘Big Moment’ for
this Frathead.”

“I just wonder if he expects to ‘attend’
the dance by television also.”

“Her four-word ‘pass’ would be:
‘DIALated, PIX.elated, SCOTCH-re-
lated, ABUMnus’!”

“As Notre Dame thunders, another
dame wonders.”

MORAL—Never “Tell a ‘vision’”
a ‘sight’ she’s going to see!

“Telefoiled.”

A “Broad” cast in a silly setting.

“Tele-gusted.”

BANNER ATTRACTION .

GRIDIRON Y:
(“A cheer ... A jee

TELEVISION’S . . . HERE‘-”)
“A let-down,
A sit-down, AND
A touch.down—
Radio Scores!”

what

(Concluded on page 50)
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Awards to the

plus some good

this month there’s no room for

my feet. But the break in sched-
ule has its brighter side. I sincerely
enjoy the work we do together—even
though our only exchange is through
the impersonal medium of Farley's
forwarding service.

Now and then comes a bug in the
balm. The letter below, for instance,
irom the former customer of an un-
named repairman:

The other duy my X-7 went dead. I
toolk it to a repuir shop and asked what
it would cost to fix it. I was told the
minimwm cost would be $1.50 for
aligning, plus the cost of parts if any
were needed.

When I called for the receiver, I
was told the charge was $3.35, and
that the i-f transformers needed ad-
Justing and that two or three resistors
had to be repluced.

The business of radio servicing
seems to be pretty much of a racket
becuuse of these exorbitanl charges.
Therefore, to enable laymen like my-
self to locate and fix common radio re-
ceiver troubles which are usually
caused by lightning, static, dampness
and other weather changes, Won't Yyou
kindly publish an article telling how
to find what is wrong from the 7-f
stage to and including the speaker,
using inexpensive tools?

Yours truly,

So the business is a racket, is it?
Lemme at’im! Hold me back! So help
me, T'll i

‘! i O much contest mail is on my desk

No, that’s not the way to handle it.
Let me go—I'll be all right.
Now, then.

No matter what we, as

This beautiful layout is one of Chi-
cago’s most successful service stores.

l H
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by LEE WARD

Service Manager, San Franeiseo, California

winners of the Repairman’®s Riddie No. 3,

customer eounsel are this month’s subjeecrs.

servicemen, think of this fellow’s
opinions, we must respect them. e
has written with a serious attempt to
solve a problem of personal encounter
with a member of our craft. Pardon
me while I speak to him.

Sorry, Mr. Dash, there cannot possi-
bly be an article telling you how to
service your own radio. There are a
hundred or more probable causes of
future failure in your one set alone.
In remedying any of them, technical
training is required. No book, nor set
of them, can treat each set fault spe-
cifically, even though the reader be a
technician.

What you really request is a substi-
tute for schooling ($200); set of cir-
cuit diagrams ($75); reference books
($100); tools, meters, workbench
($250); rent and overhead ($?7); and
thereafter continuous sundries. If I
understand your letter correctly, the
cause of your complaint is that you
paid $1.80 over the quoted minimum,
without being told the work was nec-
essary. I suggest you do business with
a repairman you can trust with that
amount; or, if you can find none, insist
that no additional parts be installed
before you authorize them. Thanks
for writing—you have brought a very
important point to our attention.

We servicemen can improve our pro-
fession if we do nothing that will drive
our trade to repairing their own sets.
To prevent misunderstandings, then—
quote before you work!

Customer Counsel

Too often a disgruntled customer
pays a repair bill, and-—instead of
complaining to the repairman—poi-
sons the neighborhood against him
with slanderous stories. Whether or
not his complaint is justified, gossip
does the dealer no good.

Too often a serviceman does not
know when he has offended the cus-
tomer. Sometimes, if the customer
hints at dissatisfaction, the service-
man resents the implication he is a
“gyp,” and writes the customer off as
a crank.

Suspicious customers, meeting re-
sentful servicemen! Certainly not a
healthful condition in what we all
wish to make a fertile field!

I believe, if these conditions can be

www americanradiohistorv com

aired, both sides will surely benefit.
The subject is admittedly a touchy
one, as shown by the manner which
speakers and writers usually shy away
from incidents involving ethics; but
prudery has not helped us.

Customers and servicemen are in-
vited to send their complaints to Lee
Ward's Customer Counsel, care Rapio
NEws. Those of general interest will
be used as a basis of discussion. No
need to pull your punches—if parts of
the letter are used, names and identi-
fying places will not be mentioned—
unless the sender so requests. Simply
tell what your complaint is—what you
like least about the necessity of hiring
a serviceman, or of being hired by a
set owner.

My sole objective is the formulation
of a set of working rules—derived
from actual conditions in the field—
which will serve to improve trade re-
lations.

Ward’s Awards

Repairman’s Riddle No. 3, involving
Cliff’s perturbing session with a Philco
20, elicited some very interesting infor-
mation. The answers indicated that,
while the average serviceman is more
than qualified to cope with practical
field work, he gets into a tough spot
when he attempts to write an exact
technical explanation of his action.

The offending part was the easily-
identified push-pull input transformer.

(Continued on page 55)

A blind serviceman who has taught
himself how to read a tube tester.
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Some think this man is a “Radio Engineer”!

GG ND what,” I asked my nephew
Donald, as I patted his little
-head, “do you wish to be when
you grow up?”

“T used to like you,” he replied, pull-
ing away from under my hand. ‘“Let’s
keep it that way!”

He crossed his legs, to bring his first
pair of long pants into obvious play.
“I want,” he said, “to be a radio engi-
neer, like you.” Then, after a slow
appraisal: “Better than you. How
does one go about it?”

“Well,” I told him, “you can go to
school—some technical school.”

“What school makes you a radio en-
gineer ?”

“Ah, let me see. None, exactly. But
you must attend technical—"

“What school did you attend?”

I hesitated for a second:—

“There was a bit of trouble with the
high school administration when I
reached the third year,” I was forced
to confess, ‘“which expedited my de-
parture. I really learned my profes-
sion by working in the field.”

“Mowing hay?”

“Of course not! I gained experience
by getting jobs that were connected
with radio.”

“Then why should I go to school?
T'll just go to work, and call myself
an engineer.”

“Why, you couldn’t do that, Donald
—it wouldn’t be ethical. You must
become qualified before you start to
work as an engineer.”

“T don’t understand you, Uncle Axel.
How will I know when I have become
one? Will I feel full in the face?”

“Not exactly. You see—"

“The boy eyed me suspiciously. By
what right do you call yourself an
engineer? I'll bet you don’t know
what one is! By the way, that door-

bell you fixed last week isn’t working
so well.”

Donald’s parents walked in just
then, and got me out of a tough spot.
He was right, though—I had been in
the profession all my life, took it for
granted my varied occupations had
qualified me for an engineering title,
and let it go at that. The conversa-
tion started me wondering, and I be-
gan to search the various branches of
radio to learn the requirements which
were necessary to justify radio engi-
neer.

Mr. Frank H. Vizetelly, speaking
through the medium of a dictionary,
gave qualifications which were too
general to be of much help. He stated
that an engineer was “one versed in,
or practicing, any branch of engineer-
ing. A manager, inventor, or plotter.”
Aren’t we all?

I hunted further for more specific
connotation. Mr. R. A. Kay, B.S. and
M.A., and an instructor in radio com-
munications, told me:

“A radio engineer should be able to
read, interpret, and apply technical
data. He should be capable, because
of ability, training, and experience, to
develop a project on paper. No defi-
nite amount of education authorizes
the ‘honors, rights, and privileges’ of
radio engineering.”

His last sentence is significant. If
you are entering the profession, you
might read it again; it should be very
inspiring, especially if you are train-
ing during your spare time, or cannot
afford a degree.

This ability to handle work in an ab-
stract form falls into line with the
opinion of radio amateur Edwin A.
Carter, WO9RLZ, who recognizes math-
ematics as the language of engineer-
ing:
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WHAT 1S

A

RADIO
ENGINEE

“The question is interesting because
there is some connection between the
amateur and professional fields.

“To determine whether or not a
radio worker is an engineer, ask him
to build some equipment for you. If
he uses a soldering iron, he is a ‘ham’:
if he reaches for a slide rule and re-
tires to the reference room, he’s a
scientist; both, an engineer.”

Laboratory worker Alfred Kahn ex-
pressed himself:

“The title ‘radio engineer’ has often
been seriously abused, and has there-
fore fallen into disrepute among the
men most deserving of its use. A radio
engineer should be one who, after ma-
joring in radio, obtains a technical de-
gree and who then engages in the pro-
fession to earn his livelihood.

“The complexity and extent of radio
makes it impossible for any one man
to master all its phases. The title
should be qualified to restrict its cov-
erage. ‘Antenna engineer’ is an ex-
ample. The broad implications of
‘radio engineer’ should not be used ex-
cept for the most general group clas-
sifications—on an income tax blank,
for instance.

“I have met but one person who used

-the general title officially. He was

selling vacuum cleaners.”

Whether the story told of Dr. Lee
de Forest—the Father of Radio—is
true or not, it illustrates Mr. Kahn’s
point concerning the wide extent of
the profession. When his broadcast
receiver stopped one evening the Doc-
tor cast a therapeutic eye on the chas-
sis. Its components had such unfa-
miliar shapes that he shrugged his
shoulders, muttered that it was a wise
father who knew his own children, and
'phoned for the local repairman!

The five letters of the word “radio”
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The term ““Radio Engineer® has
come Lo cover anything from a li-
censed operator to a serviceman.
What are ihe opinions of the trade,
and what should you reaily have

to be titled a “*Radio Engincer?

by

AXEL FREEMAN STRONG

Shelbyville, Illinois

are strained and stretched in covering
the present wide fields. If the growth
of the art continues at its prescent
squarc-law rate, new titles—more spe-
cific ones—will soon be nccessary.

Stopping in a radio repair store, I
asked the owner-serviceman if he was
a radio engineer. FHe replied:

“Often. Any repairman who im-
proves the operation of a receiver by
changing it from its original design is
an cngineer. If the nature of the
change involves an original idea, he
must arrive at the reasons for the
change by an exercisce of his technical
training, as did the design engineer
who laid out the first electrical circuit
before production.

“I do not, however, think it would be
ethical to use the term as part of my
business name:; not because it would
be untrue, but because it might appear
pretentious to my customers.”

It is probable that servicemen avoid
the qualification ‘“technician” because
of its similarity to the ill-sounding
“beautician” and “mortician.”

Judging {rom wholesalers’ cata-
logues, which sometimes list items
called “service engineer’s oscillator,”
“service engineer’s test prods,” and
“service engineer’s wrench,” one need
only to obtain one of these tools to be-
come qualified. They, in the name of
Recovery, are willing to concede the
title to any person with an order
blank.

Some companies call their em-
ployces engineers of one type or an-
other, although the employecs’ initiat-
ing requirements do not involve engi-
ncering. There is a common under-
standing among radic men that rou-
tine work does not deserve an engi-
neering title, and the intermediate
“technician” is coming into use. The
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This is the popular conception of a “Radio Engineer.”

employers’ only sin, then, would ap-
pear to be a love of euphony—which
is gladly forgiven if looseness of title
helps to avoid such specific horribles
as the one in use by a western utilities
company: “Insulation, Wear, and Sus-
pension Engineer.” A title that precise
probably makes its owner wince be-
cause it is made so evident to the
world he can’t juggle.

Many radio workers are better qual-
ified than their work demands; natu-
rally, very few persons are fortunate
to exercise all their talent and expe-
rience on another man’s job—but it
should be a designation of duty, not
their experience, which determines
their titles. If Einstein were a street-
car conductor, he would not be listed
on the company payroll as a mathe-
matician.

Mr. Harold J. Holmguest, B.S,
B.S.(M.E.), who—since graduation six-
teen years ago—has been a lecturer,
physicist, and instructor, is now serv-
ing as consultant in abstruse technical
matters for a large manufacturing
company. He is well qualified to be
called “engineer”’ by the strictest of
definitions. When asked for his opin-
ion, he commented:

“The title has been worn thin by
overuse.”

The purpose of the Institute of Ra-
dio Engineers is to advance radio and
its allied arts. It is to radio somewhat
as the Awmerican Medical Associution
is to medicine, and its membership has
been world-wide during the past 26
years.

There are five grades of member-
ship; none has to do with education.
Members are graded according to age
and by the nature of their professional
accomplishments. There is no reason
to name the well-known men who
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have made admirable records in radio
without benefit of degree, but it is in-
teresting and encouraging for the be-
ginner to know this condition exists.

Mr. Harold P. Westman, Secrctary
of the Institute, when asked for a
statement, said:

“The Institute has faced for many
years the problem of defining a radio
engineer, and has come to the conclu-
sion there is no specific definition
which may fit all situations.

“It is significant to note that the
definition changes from year to year as
the field progresses.”

At first thought it would seem that
more exact standards are needed; but
it is unreasonable to expect concise
definitions in a profession which shifts
and expands as rapidly as radio. With-
in, new fields are continually being
added; without, a thousand moving
tentacles connect radio with other
fields.

The various opinions as to title are
reflections from the multiple facets of
the profession as it revolves, These
changes are fortunate for the begin-
ner, for they afford opportunities not
offered by many other professions.
The student should be encouraged by
the thought that his future acclaim
will depend more upon accomplish-
ment than upon scholastic formality.

An eastern engineering school, ad-
vertising a one-year course, quotes
from an Engineering Foundation book-
let:

“Although a college or teachers may
help you greatly, no school can make
of you a successful engineer or a fine
man, nor prevent you from becoming
one. That is up to youw.”
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by LEE SHELDON
Chicago, Illinois

Sometimes there is an advantage in doing a small courtesy

job, sinee the return may exceed what you might have charged.

EADING of a repairman who
doesn’t want business is as un-

- 7/ usual as an owl in a life-boat;
but I assure you, when I say I'm glad
we lost an important repair job last
week, it's not because of an over-due
dotage.

In the future, when my partner’s
persecutions finally make my mental-
ity mealy, I promise to close the store
quietly and spend the rest of my days
peeling Brussels sprouts. Until then,
let me tell you what has happened dur-
ing the past few days. The account
leads to a very interesting point, and
I hope you grin when I bare it.

demanded. “You want us to work for
nothing 27

“Not exactly,” Johnson said, sort of
embarrassed by the abrupt treatment,
‘‘you see—"

Al turned to me.

“‘@uote three dollars and fifty cents,”
he announced, as if we were alone,
“take it or leave it!” Also tell him we
are very busy, and that Salutary Sales
& Service is not Hobby Lobby!”

Johnson didn't answer. He waved
from the door, smiled, and said:
“Thanks, anyway, Lee!” without look-
ing at my partner. Then we were

“—they would want them at net
prices,” Al interrupted. “In a radio
store—as in a restaurant—ham and
aches go together. Keep them out!
And forget your happy homogamy un-
less you want this Jensen a.c. dynamic
pulled down over your ears!”

“Listen, Al—” I attempted.

“Listen, nothing!” he shouted. “Pro-
fessional amateurs take away a lot of
our business—you know that as well
as I

“No they don’t,” I responded, be-
coming feverish by induction. “It’s the
amateur professionals who run down

a repairman’s reputation. Lots

The customer’s name was
Johnson, and—as always when
Al is out of the shop—I drew
out his conversation as much
as possible.

He was a ‘“radio editor,” he
told me, on the staff of the
Daily Diatribe. At night, he
ran an amateur station. Very |
interesting; and we had been
talking about twenty minutes
when Al came in. He smiled as
he passed Johnson, frowned as
he passed me, and began to
hum as he dropped his toolbag
in the back room. Judging
from the noises I heard, he had
gone to work at the test bench;

=iy

of servicemen have amateur

stations—are you condemning
the radiomen in your profession
because they happen to have a
hobby ?”

Al hit the side of his head

with his hand.

“L” he said despondently,
| “am a business Achilles. My
= commercial life will end be-
| cause I work with a weak

heel!”

‘“You are mistaken,” I told
him. “If the store closes, it
will be because one of your
caustic cracks leads to an open
break. What's more, I would
have done Johnson's work for

but judging from the noises I
didn’t hear, he was listening to
our conversation.

Naturally, I became a bit self-con-
scious.

“That story about working an Aus-
sie (Australian amateur) must be very
interesting,” I said, clearing my throat
for more formal utterance, ‘“but you
said something about repairing one of
your oscillators ?”

“Oh, yes,” Johnson replied, “I've got
a trick unit in the basement that needs
attention, but I've been too busy to get
it running. Think all it needs is a ten
thousand ohm C taper volume control.
Can you put one in for me?”

“Certainly,” I said, “tonight be all
right?”

“Fine!” he agreed. “Saw off the shaft
to three-quarters of an inch before you
leave the shop—I have all the other
tools you’ll need. Of course, you un-
derstand I could do the work myself,
so I'll pay only for the part. Seventy-
three cents, isn’t it?”

Before I could answer, Al walked to
the front of the store.

“Let me get this thing straight,” he

“But you said that it was your best baby radio!”

alone. Neither spoke for a few min-
utes, while we sort of squared off for
an argument.

“You shouldn’t have done that,” I
told Al. “It would have been good
store policy to help that fellow—he’'s a
newspaperman, you know.”

‘“Yeh,” Al came back, “one who uses
the power of the press to squeeze free
work out of honest businessmen. I
sure like to batter down his type!”

“He was a ‘ham’, too,” I tried to
reason.

“Then you were wasting your time,”
Al snarled. “Don’t you know there are
two things a ham never finishes: his
transmitter and his conversation?
They're no good as customers!”

“Servicemen and amateurs,” I pla-
cated, “have a common bond in radio,
and should act together as brother
members of a great fraternity. We all
belong to the huge hertzian homog-
amy. There are an equal number of
amateurs and repairmen in this coun-
try. If each ham bought one tube
from each repairman—"
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him if you hadn’t spoken out of
turn!”

That was Tuesday. Friday after-
noon Vincent—manager of Redoubta-
ble Radio Repairs, Inc.—dropped in for
a ten thousand ohm C taper volume
control. They are competitors, but we
have a sheathed-sword agreement be-
tween us if either store runs short of
stock.

“Here you are—gimme a chit,” Al
said. “By the way—want us to cut the
shaft down to three-quarters?”

Vin raised his brows in surprise.

“How’d you know ?"” he asked.

‘“We threw that dead-beat out of.
here a few days ago,” Al smiled, “and
you won’t make a dime on the job!”

“Don’'t expect to,” Vin replied,
“we're doing the work just for pub-
licity!”

“Gee!” I commented, sensing sup-
port.

“Haw!” Al scoffed.

“Great teamwork, boys,”
laughed, “see you later!”

We both felt too strongly to reopen
our argument, but I knew I had scored
a point.

(Continued on page 58)

Vin
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Modernizing Old Receivers

Glendale, L. I., N. Y.

by CHARLES R. LEUTZ

A shipboard installation which can be modernized.

PART 1

When you cannot sell that customer a new set, try getting him to let you

modernize his old one. Many ““lost’’ sales can be salvaged in that manner.

URING the severe economic con-
ditions that have prevailed the
past ten years, radio recciver
manufacturers and decalers have becn

confronted with unusual problems. In

the first place the large group of un-
employed individuals must be elim-
inated as new set prospects except,
possibly, for the lowest priced units.

True, therc is a fair sized group of

prospeets, uneffected by present con-
ditions, and a large pecrcentage of
these people are new set prospects an-
nually. Ilowever, out of all new sct

prospects, a very large percentage are
hesitating to buy new receivers now
for one of several rcasons.

First, they may not fcel optimistic
about the future or their position and
accordingly decide to conserve cash.
Others, having invested a substantial
sum Iin their present radio receiver,
feel that more value should be ob-
tained from that before making an-
other purchase. Another group, much

larger than generally appreciated, re-
sent the present method of combining
advertising with entertainment and
they do not listen to radio regularly.
In this last mentioned group there are
hundreds of thousands of well edu-
cated pcople in the upper bracket in-
come class that are ready to buy high
grade receivers when at least some of
the programs are raised to their level
of intelligence.

The prime question that concerns
every new set prospect is “If I buy
now, will my investment become ob-
solete within a year or two?” In the
light of past experience, the prospect
is certainly justified in hesitating, es-
pecially where a substantial sum is
involved.

In the automobile industry, the sale
of properly rebuilt second hand cars
is a substantial part of every dealer’s
business. Automobile executives know
that the sale of used cars does not de-
tract from the volume of new car
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sales, as a matter of fact without an
efficient system to dispose of used cars,
the sale of new cars would fall off
substantially.

In the radio industry the attitude is
entirely different, the singular thought
on part of the manufacturer, distrib-
utor and dealer is new set sales.

Authorized dealers of the various
automobile manufacturers are highly
organized 1o give their customers effi-
cient service at rcasonable prices,
every effort is made to retain the cus-
tomer’'s good will. By making sure
the owner gets value out of his initial
expenditure they know he will be back
for a new model in due course. Con-
sequently automobiles are used until
they reach a condition where it is no
longer economical to make repairs.
The properly rebuilt used automobiles
are purchased by people unable to af-
ford a new car.

The above policy is followed equally
successfully in many other industries,
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typewriters and other office appliances
are rebuilt several times and used over
a period of 20 years or more.

In radio the waste from obsolescence
represents a staggering sum annually.
Millions of dollars worth of fine cab-
inets, expensive chassis and good parts
each year become junk. Millions of
electro-dynamic loud speakers have
becen discarded simply for the want of
a new diaphragm and voice coil. There
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BTOKC 50,000 W commd
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3MILES 3MILES

DISTANT STATION
6BOKC  1000W

300,MILES

DISTANT STATION

300MILES
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are hundreds of thousands of sets
which have been discarded that could
have been rebuilt economically pro-
viding good sets at reasonable cost to
the group unable to purchase a first
class new set.

Over 15 years ago when the writer
was manufacturing radio receivers, it
was reasoned that any radio receiver
originally designed fundamentally cor-
rect, need not be subject to rapid ob-
solesence. A receiver designed on the
above basis readily lends itself to al-
terations to include new improvements
as become available. Accordingly
each year in announcing new models,
we also offered a modernizing plan to
the old customers whereby their re-
ceiver could be brought up to date at
a reasonable sum. The factory’s sum-
mer modernizing business often reach
over 50% of the winter new set vol-
ume. The idea created valuable good
will, some sets were sent in for mod-
ernizing every
year, some three
or four times
over a period of L
10 years. Even
foreign custom-
ers sent their
sets here in bond, from various parts
of the globe, for modernization.

Recently the writer approached a
number of radio set manufacturers on
the subject of modernization. The re-
action is divided into two widely di-
vided opinions. One group believes

Fig~2A

that modernization is an obstacle to
new set sales. The other group realize
that possible modernization, extending
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the prospective life of a receiver, will
be a definite means to stimulate im-
mediate new set sales. They know it
will help overcome the fear of rapid
obsolescence.

Products intended to be manufac-
tured identical, a certain model auto-
mobile, typewriter, rifle or a radio re-

ceiver, vary substantially in perform-
ance. Some customers become at-
tached to an exceptionally good radio
receiver; it is difficult to sell them a
new instrument but it is not at all
difficult to sell them the idea of more
improvements for their set.

Dealers, technicians and parts man-
ufacturers have millions of dollars
worth of potential modernizing busi-
ness annually, not only for radio re-
ceivers but for public address systems.
Each modernizing job means the auto-
matic sale of a new set of tubes and
invariably other accessories.

This article is based on the conten-
tion that the time has arrived when
radio dealers and technicians must re-
alize that new set sales and simple
service are only a part of their total
potential business. The opportunity is
available to start building good will
among customers by expanding and
extending the value of initial invest-
ments in radio receiver purchases—
new set sales will then follow more
easily and automatically. The custom-
er's fear of rapid obsolescence will
gradually disappear.

The possibilities of radio receiver
modernization can be outlined as fol-
lows:

1. Antenna Systems.

A. Reduction of local interference
by the use of special aerials and lead-
ins.

B. Improvement to signal to noise
ratio and the elimination of interfer-

A. Installing Filters or Traps to
eliminate “Image Interference,” Sta-
tion Interference, 10 kc. Whistles, etc.

B. Possible Installation of a Pre-
Selector Tuner.

C. Possible addition of a Ultra High
Frequency Converter.

D. Addition of local or remote con-
trolled Push Button Tuning.

E. Installation of single or double
cathode ray tuning indicators.

F. Addition of manual or automatic
record player.

G. Addition of oscillator and substi-
tution of new pick-up head to old rec-
ord players.

H. Adding Volume Expanding cir-
cuit to old audio amplifiers to provide

N
NW  crear cmcle
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ing stations by the use of directional
aerials or loops.

2. Tuned Radio Frequency Receiv-
ers.

A. Addition of improved new type
tubes to reduce cross modulation, in-
crease sensitivity and selectivity.

B. Substitution of new improved
iron core radio frequency transform-
ers for the new type tubes.

C. Rearrange audio amplifier for
improved quality of reproduction.

D. Substitution of new improved
loud speakers and possible installation
of additional speakers.

3. Super-Heterodyne Receivers.

A. Addition of improved new type
tubes with a view to securing a higher
order of selectivity, sensitivity and
fidelity.

B. Substitution of new modern radio
frequency and intermediate radio fre-
quency transformers to supplement
the new tube changes.

C. Improvements to the audio and
power audio amplifiers.

D. Substitution of new modern high
fidelity loud speaker and possible in-
stallation of one or more additional
loud speakers.

4. Accessories.
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improved reproduction from records.

I. Addition of Beat Oscillator, Noise
Silencer and Signal Calibrator as DX
aids.

In the first of a series of articles,
the matter of antenna modernization
will be covered exclusively. The per-
formance of probably 909 of all radio
receivers in use can be improved by
the installation of a better aerial sys-
tem, designed to meet the require-
ments caused by the different locations
involved. For example, simple doublet
aerials are very common although they
are only efficient signal collectors in
two general directions.

A common problem is shown in Fig.
1la where the receiver is located within
a few miles of a local high power
broadcast station. The customer wants
to receive a certain program from a
distant station. The local high power
station operates on 670 kc. The dis-
tant station is several hundred miles
away, has relatively low power and
operates on an adjacent channel, 680
ke. There are several possible sclu-

N E
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tions including a pre-selector or an ex-
tremely selective intermediate r.f. am-
plifier, althorgh the latter excludes the
possibility of fair quality of reproduc-
tion. However, disregarding the re-
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An excellent job of modernizing an old receiver, making it as

ceiving apparatus for the moment, if
the two stations concerned are at right
angles to each other, or approximately
so, the strong local signal can be con-
veniently eliminated in favor of the
desired distant signal, through the use
of a directional aerial or a loop.

The same problem exists (Fig. 1b)
if the desired distant signal operates
for example on 1340 kc. and the local
670 kc. transmitter radiates a strong
harmonic. In this latter case added
selectivity to the recciver cannot pos-
sibly solve the problem, but the dif-
ference in direction of the two arriv-
ing signals can be used to reach a sat-
isfactory solution.

For many years commercial engi-
nceers have appreciated the value of
confining the
transmission of
radio signals to
the direction or
directions de-
sired. There is no
sense in radiat-
ing power in all
possible directions in order to com-
municate in only one direction. Like-
wise there is no sense or rcason in
trying to design a receiver to dif-
ferentiate between signals and dis-
turbances arriving from all direc-
tions when 50 to 75% of the undesired
signals and disturbances can definitely
be eliminated as a function of the sig-
nal energy collector. Why try to elim-
inate noise within a receciver which
should not be allowed to reach the re-
ceiver in the first place? Why erect
an antenna to simultaneously collect
signals from every direction when it
is desired to receive from only one di-
rection at a time?

Fig. 1la shows how effective a loop
aerial can be in enabling satisfactory
reception of a weak distant signal sep-
arated only one channel from a strong
local signal. Fig. 1b shows the loop
solution of the same problem involving
two unequal strength signals, both on
the same frequency, or one on a strong
harmonic.

While loops have been developed to
a high order of magnitude for marine
and aerial navigation, their use in
connection with broadcast reception

E
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has been neglected. The use of a good
loop automatically eliminates unde-
sired signals and local electrical dis-
turbances from at least 509% of all
possible directions. Fig. 2a shows the
most common method of loop connec-
tions, L. being the loop and C the loop
tuning condenser. In Fig. 2b the loop
is directly connected, by a plug and
jack, into the grid circuit of the first
r.f. stage of a super-heterodyne or
tuned radio frequency receiver. If the
loop has the proper inductance value,
the loop tuning condenser C is elim-
inated and can be replaced by a small
vernier condenser C-1 connected across
the loop or in parallel to the set first
tuning condenser C-2.

Fig. 2c illustrates a de luxe loop in-
stallation arranged for remote control,
viz located on the roof of a house, the
top of a high building or on top of a
mast aboard ship. Two aerial couplers
and a transmission line connect the
loop to the receiver input. The loop
change of direction and adjustment of
the loop tuning condenser is taken care
of by remote control motors continu-
ously variable in either direction, or
variable in steps by a multiple elec-
tromagnetic switch. The low voltage
miniature a.c. motors formerly usecd
for remote controlled tuners are ideal
for the above system. Where close dis-
crimination between different direc-
tions is required, part of the loop may
be shielded, leaving an unshielded por-
tion just large enough for efficient
pick-up.

Most receiving locations are subject
to excessive electrical disturbances,
for example on board boats or yachts,
in large apartment houses or in con-
gested residential sections. Electrical
disturbances should be eliminated at
their source when possible, by the ap-
plication of filters to elevator motors,
refrigerators, oil burners and other
electrical appliances, or devices. Com-
plete elimination at the sources is not
always possible or practical and some
interference may remain. In the lat-
ter case, the actual signal collector
elements of the aerial should be re-
moved far as possible from the source
of disturbances. For example in an
apartment house the live portion of
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“new” as 1940!

the aerial should be elevated on the
roof; out in the suburbs at a location
subject to excessive automobile igni-
tion interference, the live portion of
the aerial can be moved back from the
road, several hundred feet if necessary.
In the above examples a transposed
lead-in is used, so that the signal and
interference pick-up is confined to the
elevated aerial collector elements only.

A good many all wave receivers are
used with a doublet antenna. Invari-
ably the doublet is supported between
the most convenient points available
and with little regard for the direc-
tions involved. A simple doublet is
directional broadside, that is if the
doublet runs West to East (Fig. 3a)
maximum reception is obtained from
North and South, minimum reception
from the West and East. In this coun-
iry, the above doublet, generally
speaking, would be unsatisfactory
for good European short wave recep-
tion; that is also true of a North-South
Direction, Fig. 3b. For the eastern
part of the United States, best Euro-
pean reception is obtained with the
doublet direction Northwest and
Southeast, in which case it is most ef-
fective over the great circle route
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from Europe and of course also in the
opposite direction from Australia and
New Zealand. Therefore, if maximum
results are required from all possible
directions, more than one doublet is
necessary.

Fig. 4a shows two “V” doublets
erected at right angles to each other.
The four elevated elements are
brought to a control switching panel
through a four wire transposed trans-
mission line. Accordingly the arrange-
ment not only provides the two prin-

(Continued on page 54)
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HITTING THE ““SIGNAL TRACING’'—

Dear Sir:

I have just hastily gone over your
rebuttal to Johnny Rider, regarding
super test instruments, and as usual
heartily agree with many of your points.
I have made myself fairly unpopular
among many of our local “radioneers”
by shouting loudly that no amount of
instruments would take the place of the
old noodle, when delving into the mys-
tic radio.

I have always hooted loudly at the
so-called portable “laboratories,” which
combined all services in one case, and
required a 100-page instruction book be-
fore using. Some time ago I stated ...
that a good man with a volt-ohmmeter
could in most cases find the trouble
while the man with the “laboratory” was
finding the right page in his instruction
book.

Another point you bring out
well is the lack of interest cus-
tomers have m your test equip-
ment. This “impress your cus-
tomers” stuff has been fostered
by the guy with instruments to
sell, and a lot of goofs have swal-
lowed it. In the past ten years I
have not found one customer in a
thousand that voluntarily ex-
pressed any opinion regarding
test equipment. As a test I have
at times called the customer’s at-
tention to a new instrument only
to get a blank stare and a grunt.
Most customers know that a cer-
tain amount of test equipment is
needed, but as far as their inter-
est is concerned it is practically
nil. In the 20’s when many sets
where home-made the customer

A .5 mif. condenser will do this just as
well, at a cost of 28c. . .
(Sgd.) R. K. Wheeler,
2308 Park Ave,
Indianapolis, Ind.

Dear Sir:

I have been in the Radio Service busi-
ness over 16 years and for the first time
I have had the unquenchable desire to
write a long and heated letter, express-
ing my opinions, to a technical publica-
tion of any kind. However, when two
fellows like John F. Rider and “Tester”
Bradley get together in the same issue
and try to cram such widely divergent
views on the same subject, both of
which are wrong, down the throats of
poor, puzzled, hard working and gen-
erally underpaid radio service men, it is
high time someone straightened the

did love to see a lot of mysteri-

ous meters, and so on. I remem-
ber the shop test panel we had
at that time, which held every
meter in the place, with a multi-
tude of jacks, knobs and so on.
It is true that some of the meters
were not even wired in, but they
looked good.

I also note the amount of
equipment taken on call. It has
long been my contention that the
experienced man carries a mini-
mum of equipment in the cus-
tomer’s home. Personally, I
take a tube tester, pocket volt-
ohmmeter, and what small tools
may be required to take a chas-
sis out of the cabinet.. I believe it is
good policy to test the tubes in the
presence of the customer before the set
1s taken away. The reasons for this are
more or less obvious, to the experienced
man.

Note also your crack about the oscil-
loscope. I had one for a short time, but
decided it was a damn nuisance in the
repair business, and sold it when I had
a chance. The enthusiasts I know that
have them, become more or less splut-
tery when pressed to tell just what they
use it for. It is my impression that most
owners go out of their way to use this
instrument in servicing. It is certainly
ridiculous to mention using an oscil-
loscope to line up I.E.’s on a $19.95 mid-
get! One fellow even insisted they were
fine to locate hum in AC-DC midgets!

“Can you send over the same serviceman, please?”

whole gol-durned mess out once and for
all time.

In the first place, I am inclined to
agree more with John than with
“Tester” Bradley, especially about the
elimination of guesswork by using the
Signal Tracing method. However, John,
I certainly would not lug a Chanalyst or
anything nearly as big and heavy as it
is into a customer’s home. It just isn’t
good business and besides, as Tester
says, it usually makes a customer sus-
picious.

In the shop, however, Ah Ha! that’s
a different story. Put on the dog on the
workbench if it will speed up your work,
and I sincerely believe in plenty of good
instruments, chosen for ease of manipu-
lation, flexibility and accuracy. ‘“They
will pay you a good profit if you know
how to use them and how to handle the
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customer after you have used them.

For instance, this has occurred many
times in the professional life of every
service man.

Telephone rings— “Hello, how much
do you charge to come out and look at
my Radio? It sounds awful” You get
the name and address and promise to be
right out, that is if you're not already up
to your neck in work. If vou are, skip
the rest of this tirade and get to work
where you belong. Of course, if the lady
insists on a telephone estimate, why the
only thing to do is to explain that it is
impossible in the present state of the art
and persuade her to let you come out
anyway and see what the trouble is.
Upon entering the home and turning on
the offending machine, you find that it
sounds like the tin can telephone you
used to play with as a kid and since it is
a fairly modern radio, you im-
mediately begin to suspect vari-
ous and sundry parts that have
given the same symptoms in
other machines of similar build.
You see? guesswork before you
even started to test it and it
didn’t take any time either.
Check audio coupling condenser
with volt-ohmmeter a-la Bradley
and find trouble. But from there
on out, Tester, you missed.

Trying to make money off
leaky coupling condensers is a
very precarious and trying job.
So what? “Well, Mrs. Jones, we
can patch this set up for about
so much, but just replacing the
burned out part will only let
vour set play about as good as
it did just before it went com-
pletely bad on you. Now, let
me take it to the shop and put it
in as good or better shape than
it was when it was new and then
I can really do a ﬁrst class, guar-
anteed job on it’

When that set gets in the shop,
then is the time to give it the
works with the high-powered in-
struments and find a flock of bad
tubes, misalignment, dirt, poor
resistors, dried out electrolytic
condensers and anything else
that may be faulty. Then the
customer can be called by tele-
phone and the wvarious items
carefully explained to them, to-
gether with the total cost of a
guaranteed job and then let the custom-
er decide how much of this he can af-
ford, but guarantee only a complete
job. I have yet to see a radio which I
was called to service, “Tester” right in
the customer’s home in a half hour or
so. And besides, there is no profit in
that kind of a job. If the customer
wants radio right now, let him have a
loaner, it pays every time.

The secret of success in my humble
opinion, is not only in knowing your
stuff with instruments, but in knowing
how to handle all kinds of people. Folks
are far more complicated, now-a-days,
than radios, and stalling for a little time
to use the heavy apparatus on a radio
in the shop, where it belongs is an art

(Continued on page 58)
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A laboratory vernier is extremely use.
ful in calibrating wave-meters,and other
experimenter’s precision apparatus.

"T is a well known fact that the eye
is capable of much greater accu-

- racy in determining when two
lines coincide than it is in estimating
the distance beitween two lines. For
this reason, a vernier is used on vari-
ous scales and dials to read accurately
an otherwise estimated value.

The writer recently constructed a
simple e.c.o. frequency meter which,
while it possesses inherent limitations
of accuracy, requires a dial reading ac-
curate to one-tenth of the smallest di-
vision in order to achieve the maxi-
mum permissible accuracy. The dial
and drive unit used in the frequency
nicter is the National type PW, which
is widely known. The manufacturers,
in producing a dial of this type, made
the least division of far greater width
than is generally found in other dials.
This permits greater ease in estimat-
ing readings to four digits.

However, even in such an excellent
instrument it is possible to obtain as-
surcd accuracy only to the third digit
when consideration is given to the er-
ratic error introduced by the human
elcment in estimating a fourth-digit
reading. As it was desired to have
readings of assured accuracy to the
fourth place, the need for a vernier
was created.

There are two types of vernier
which lend themselves well to this
class of work: the direct and the
retrograde. The reading of the direct
vernier is added to the main-dial read-
ing, and is read in that direction, i.e.—
“ahead” on the dial. The retrograde
vernier reading is also added to the
main-dial reading, but the vernier
reading is, as the name implies, made
by going “backwards” on the main
dial. Since this characteristic is likely
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Constructing a

LABORATOR '
VERNIER

by EUGENE

NORWOOD

E. Stroudsburg, Pa.

For exact measurements. some form of precision

vernier dial will be required. Try this one.

to cause some confusion in determin-
ing which main-dial reading is to carry
the vernier reading, the direct-vernier
was given preference.

The fundamental requirement of the
vernier is, in this case, that it shall
read 0.1 of one main-dial division.
From the principle of this type of ver-
nier, its total length, v, is equal to the
total length of (n—1) main-dial divi-
sions, where n is the number of divi-
sions in the vernier. In other words,
if the vernier is to read 0.1 of the
smallest main-dial division, it will
have 10 divisions whose total length is
equal to 9 of the smallest main-dial
divisions.

It is readily apparent from inspec-
tion of the dial
that there are
360°/50, or 7.2°
per - dial - divi -
sion since there
are five main
divisions each

APPROX.
6°28.8’

|
337&5

having ten sub-
divisions. As
FIG=-2 our vernier is

to have 10 divi-
sions whose total length equals that of
9 main-dial divisions the length of one
vernier division is 0.1 x 7.2° x 9, or
6.48°.

The remainder of the problem is to
transfer this information to a suitable
piece of paper or metal. The writer
chose paper, it being the easiest with
which to work—and because no suit-
able metal-working facilities for this
type of work were available.

Three simple drafting instruments
are the only tools required. They are:
a straight-edge (worthy of the name)
a protractor and compass (or divid-
ers). If available, the large compass
should be supplanted by the more ac-
curate spring-bow compass, or dividers
when the drawing is ready for the di-
vision of the vernier.

In order to minimize errors in the
vernier, care should be taken in the
steps of its construction and in the use
of the instruments employed. The pro-
tractor should be one of reasonably
large radius, preferably not less than
4”. If you are in a town, or nearby
one in which there is an engineering
college or office, you may be able to

borrow a protractor of the precision

type. This instrument permits adjust-
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ment to the exact angle required here.
If you do manage to borrow such an
instrument, have the lender instruct
you in its use and adjustment. How-
ever, with reasonable care and use of
common sense, the ordinary type of
protractor will serve just as well.

The paper on which the vernier is
drawn should be heavy white drawing
paper of high quality, and large
enough to accommodate the particular
protractor you use.

As the radius of the PW dial is
2%4¢”, the first step is to draw an arc
of this radius to an extent of some 635
or 70 degrees. At one end of the arc,
create a starting or reference point
simply by making a pencil mark on
the curve. In passing it is suggested
that a hard (4H) pencil, sharpened to
a needle-point, should be used.

With the straight-edge as a guide,
draw a light line from the radius point
of the arc through the reference point
previously made thereon. Extend this
line so that it ends slightly beyond the
radius of the protractor, or, if a pre-
cision protractor is used, beyond the
length of its arm. Slight pressure
should be exerted in drawing the lines,
as it may be necessary to erase them
in event of a mistake.

Draw another arc, having the same
center, or radius point as the first,
and of a radius which is equal to that
of your protractor. If the protractor
is of the precision type, draw the arc
with a radius about %-inch shorter
than the arm of the instrument.

Construction is now at the point

(Build further on page 57)
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The completed unit is compact, sure-acting and fool-proof.

Using the heaters of 2 2545°s as the heart
of an inexpeunsively built time-delay relay.

P NHE author has been searching

for quite some while for a gadget
- - that would automatically apply
the plate voltage to the mercury vapor
rectifiers in a transmitter at a given
interval following the turning on of
the filaments (from % to one minute)
thus preventing any possibility of a
flashover damaging the tubes. True—
there are several manufacturers that
make various types of time delay re-
lays, but their cost was always con-
sidered somewhat high for the con-
venience they afforded. After trying
many schemes, the one to be described
fills the bill as economically and thor-
oughly as anything we have seen, and
its action is positive and completely
automatic.

The schematic diagram is almost
self-explanatory regarding the func-
tion of this unit. When the D.P.S.T.
switch controlling the transmitter is
closed, the 115 volt a.c. circuit is com-
pleted on the heater of the first 2525
tube and the tube starts to heat.
When the cathode of this tube reaches
sufficient temperature to begin recti-
fying, the heater of the second 25Z5
begins to heat in view of the fact that
the heater of this tube is connected di-
rectly across the d.c. output of the
first tube. When the second 2575 tube
starts rectifying, the pulsating d.c. out-
put of this tube flows through the
winding of the relay causing it to
close. The second the arm of the re-
lay to which the a.c. line is connected
touches the lower contact, the relay
is held closed by the line voltage, and
at the same time, the a.c. is removed

{rom the heater of the first 2575 per-
mitting both tubes to cool.

The relay is held closed as long as
there is no interruption in the 115 volt
circuit, but if the line current is inter-
rupted even momentarily, the relay
will not close until the relay tubes go
through their heating cycle again.
This is one feature not possessed by
some of the commercially available
time-delay relays—that is—regardless
of how momentiary the interruption of
the line voltage, there is no danger
that the plate voltage will be placed
on the rectifier tubes before the usual
time period has elapsed. This factor
is especially important for the fellow
running his rectifiers pretty close “to
the line” as it only takes one surge to
take them to the “Rectifier Happy
Hunting Grounds” under these condi-
tions, but even for the tubes that are
being run lightly, this system has its
advantages as it will assure maximum
tube life.

The relay used in this particular set-
up is a regular 115 volt

Electronic
Time-Delay
Relay

by

LEWIS VAN ARSDALE, Jr., W8QZR
Cleveland, Ohio

if the relay does not close properly but
seems to hesitate and merely buzz, the
difficulty is usually insufficient voltage
on the heater of the second 25Z5, and
the trouble may be readily corrected
by reducing the value of the resistor in
series with this heater. The wvalues
shown, however, were found satisfac-
tory for the majority of 25Z5 tubes
tried.

For actual use, this circuit was built
in a small metal cabinet as shown in
the accompanying photograph. By do-
ing this, it is possible to use this as-
sembly as a circuit component in any
power supply rather than having to
take the trouble of finding places to
mount the two tubes and relay sep-
arately. Two of the four ceramic feed-
through insulators carry the 115 volt
a.c. leads to the relay assembly, while
the other two are connected to the
circuit closing points as indicated on
the diagram. The tube sockets are
suspended down inside the small cab-
inet to keep the overall height of the
unit within reasonable limits.

It will be noted that, should a longer
delay be desirable, additional 25Z5
tubes may be readily added. However,
two tubes were found to produce a
sufficient delay when used in connec-
tion with rectifier tubes in a trans-
mitter as described. The actual delay
time on this particular unit is 76 sec-
onds starting from cold. —30—

a.c. relay of the double

pole double throw variety.
Several different makes

in this circuit, and all of
them worked nicely.
There may be a little
chatter as the relay

2525's
Vs “m
2250 20W

300.0 20WAT TS

=
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of relays have been tried {
i
|
|
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|
|
!

closes, but this is not ob-
jectionable as it clicks

. t .
into p.lace. as soon as the I /Y TorecTiFIER DPDT. CLOSING
a.c. circuit is completed Voo FILAMENTS RELAY _CONTACT
through the closed con- petTe e —

¥ ' 115V AC.LINE USE ARCTURUS TUBES, OHMITE RESISTORS

tacts. In this connection,

__________ Z/_________ -dJ
15V AC CIRCUIT
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| TECHINICAL BOOK
& BULLETIN REVIEW

TECHNIQUES OF RECORDING,
written by F. H. Goldsmith and V. G.
Geisel, and published by Gamble
Hinged Music Co., Chicago, is off the
press. This booklet is printed on
heavy paper, contains 43 pages of ma-
terial covering the subject of record-
ing. Many illustrations are included
to give the reader an accurate picture
for the estimation of correct cutting
and adjusting of the cutting head.
Chapters included are: Introductory,
Harnessing Sound Energy, Amplifiers,
Recording Heads, Recording Styli,
Turntables, Needles, Materials, Micro-
photographs, Duplicates, Dubbing,
Processed Records, Fidelity, Off-the-
Air-Recordings, Studio Recording,
Making Good Records, and Applica-
tions for Recorders. This book is in-
tended as a handbook on Recording
rather than as a technical text book
to cover the many phases of the art,
and is therefore most suited to the be-
ginner. Price in U.S.A., $1.25.

The new sixth edition of the RADIO
HANDBOOK bears similarity to pre-
vious editions only in name and in the
wide scope of material that is covered.
The 1940 edition is not just the previ-
ous edilion brought up to date; it is an
enlarged and almost completely re-
written reference manual on theory;
construction, and operation of high-
frequency and ultra-high-frequency
radio cquipment. Each chapter has
been entirely re-outlined, new equip-
ment shown, and most of the text re-
written. Two new chapters have been
added, introduction to Amateur Radio,
and Transmitter Construction. The
chapter order has been changed to give
a more satisfactory progression from
fundamental theory through the more
advanced material. Certain chapter
divisions made In previous editions
have been combined when it was felt
that the subjects covered were closely
cnough allied to warrant inclusion
into one chapter.

Radio amateurs, servicemen, engi-
neers, and experimenters will find a
wealth of valuable material, both new
and fundamental, covered in the book.
The chapters on construction are alone
well worth the price of the book; the
apparatus described employs the very
latest in improvement, new ideas, and
new components. Almost all the con-
structional material appears for the
first time in this edition. The new
equipment shown has been tested and
proven under actual operating condi-
tions.

The theoretical treatment of trans-
mitter and recciver theory, modula-
tion, and antenna systems has been en-
larged and made more comprehensive.
The more useful formulas have been
supplemented in a great many cases
by charts and tables which reduce cal-
culations to a minimum or eliminate
them entirely.

By JERRY COLBY

Qg ERE we mortified, or were
we ?”’ should be the title of the
picture as we were gently but

firmly asked by ARTA scc. Local 7 to stay

outside while their secret meeting was in
progress. And we remember the day. not so
far in the dim past, when not only our pres-
ence but also our advice was requested ! Such
is the price of progress. Information that
was formerly distributed easily, freely, an
open book to the world at large, a glass house
with no fear of any one throwing rocks, to-
day is distributed by a big-business organi-
zation with far-flung offices, interlocking tele-

type systems, furrowed brows and heavy
nmiens.
However, we were somewhat mollificd

when a chap who had been standing nearby
came up and asked us whether we were the
GY who had becn knocking out this colyum
for the past seven years. Cautiously we ad-
mitted it. But we had nothing to fear. He
was a iriend who likes our gab and, believe
it or not, wants more of it in each issue. All
of which kinda softened the blow of the
hard-boiled sec.

HERE scems to be great controversy in

the ranks of the IV.JW/.0.A. organization.
The question is not “to be or not to be” but
“whether Rapio Nrws should carry the
V.IWW.0.A’s official news?”’ Brother G. B.
Angle (FZ), who is basking in the warm sun-
shine at WAX, Hialeah, IFlorida, sez. . . . I
have been reading Rapro Nrews for years and
have enjoyed QRD de GY since the days we
were all guessing as to who you were. Wylic
Paul of our Staff has becn a subscriber for
some time past. ‘Which makes this a
lead-off play for the New Ycar. So you old
timers, FIW0OA men, lct’s put this thru to-
gether, for Rapro Nuws, the one and only
section devoted to the welfare of radio op-
erators. Shoot your officials the word and
we'll cooperate.

ELL, seein’ as how this is the timec of

yvear when predicting the future is the
national pastime, we don't want to miss this
opportunity to do some tall predictin’ on our
own hook., After all, it only takes wrinkling
the brow, sticking thumbs into the armpits
of the sleeveless vest and gazing off into
space in imitation of a crystal-gazer. Now
that our stance is perfect we'll begin:
Brother members of the ancient and moldy
order of glass wrists, it becomes our painful
duty to advise you of the pitfalls that lay in
your paths during the year 1940. As we look
back into the past, which should be our guid-
ing star for the future, we see that license
examinations are becoming more and more
difficult. Does it not follow that radiops
needs must know more and more about the
science of their profession, the innermost
secrcts of their equipment? New methods
and new ideas are continually heing perfected
in this radio art of ours; therefore must you
study to take advantage of these new perfec-
tions, otherwise will you be left by the way-
side, your more alert brethren taking the
lead. Better 'phone equipment is being per-
fected and installed. Can you take your place
besides progress? The New Year will bring
many greater achievements for the Safety of
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Life at Sea and it is your duty to stay with
the tide and to grow with it. . ..

N the person of Gen.Sec. Kleinklaus, the

CTU-Mardiv sends enthusiastic 73 to all,
and brings to our attention their recent sign-
ing up of the Boston Trawler fleet consisting
of 55 trawlers. There was a bit of discussion
as to who was the voice for the radiops in this
fleet. The vote of the men left no doubt in
the minds of many. They also report that in
1937 there were 3 General Committee mem-
bers (Exccutive Board). In 1938 they had 4
members and for '39-40 there will be five
members . as the membership increases
so does the Executive Board increcase so as
to give the greatest spread of representation
for members. The recent election results are
as follows: General Chairman, Karl Baar-
slag; Gen. Sec. Treas.. L. J. Kleinklaus;
General Committee, Charles A. Luck, An-
drew MacDonald, Andrew B. Anderson,
Fred M. Howe and Fred I.. Ulrich.

H. the strange ways of mice, men and

laws. . . . There is a court battle rag-
ing over ARTA Local 2, Fred M. Howe,
versus M. Rathborne, Pyle and the ACA. It
has also stuck its difficult questions right into
the NLRB. .. . It seems that when Fred AL
Howe was ousted from the ARTA/ACA, he
stopped payvment of funds from the bank.
The court now has possession of these funds
and, although it is a question of determining
who has the right to the moncy, ARTA Local
2, or ACA, Marine Division Local 2, it is in
reality a question of who is the duly elected
officer of l.ocal 2. If the court rules that
Howe is the claimant to the money on behalf
of the members who voted for him for Secre-
tary, that means that he be returned to office
in ARTA. At the NLRB the qucstion has
arisen as to whether ACA, Marine Division,
or ARTA, Locul 2, is the correct name of
the organization. And some wise guy cracked
years ago, “What's in a name?”’

T long last radiops are to be included

in the disbursement of Social Sccurity
insurance if and when they arc on the beach
out of work. Efiective January 1, 1940, a
percentage of the monthly salary will be de-
ducted in accordance with the law. All ships’
radiops are required to secure their Social
Security account number which will be en-
tered on the ship’s articles when they sign
on, along with the numbers of their other
certificates. What has brought the attention
of the powers that be to the neglected radio-
man is any one’s guess, but it is about time
that they werc included in the government's
beneficence.

ONDITIONS with respect to the ship-

ment of radiops to jobs continues mixed
due to the ncutrality legislation which has
kept the movement of jobs at a low figure.
In a few instances men have been released
from good berths thr