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HE Sky-Traveler {Model $-29} is a portable designed to

7 commuanications receiver tolerances. You can take it with
you wherever you go, or use it at home. Operates on 110 volts
AC or DC or from its self-contained batteries. Frequency

g coverage from 542 kc. to 30.5 mc. on 4 bands. Telescope an-
tenna with high gain coupling circuit provides truly remark-

able reception throughout the tuning range. Electrical hand-
:1 spread. Automatic noise limiter. Battery life prolonged through

a self-contained charging circuit. RF stage used on all bands.

Sensitivity below two microvolts on all bands. Permeability
tuned RF and IF circuits. Weight including batteries 18 Ibs.
The Sky-Traveler {Model $-29} $69.50.

Mounted in an attractive black crackle

finished metal cabinet with rounded
corners, THE SKY TRAVELER is 7 in.
high—8, in. wide—131} in. deep.

the ha"i:rafiers co.

CHICAGO, U. 5. A.

USED BY 33 GOVERNMENTS
¢ SOLD IN 89 COUNTRIES
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Every man who works on a Radio Re-
ceiver, either professionally or as a
hobby, should have a copy of my Free
Sample Lesson, “"Radio Receiver Trou-
bles—Their Cause and Remedy.”” T will
send you your copy without obligation
it you will mail the Coupon below. It
will show you how practical my les-
sons are—give you a real idea of the
vast amount of information my Course
gives you.
Why Many Radio Technicians | Train

Make $30, $40, $50 a Week
trained itadio inicians held good
11y every branch of Radio,
selling, servicing, mstalling. repairing, home
aml aute Radio sets. N.R.[. trained Itadio
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My Course is thorough and practical. 1 Instrumeﬁt 1. E. Smith, President, Dept. 1JR

give you basic training in Radio Thecry and g National Radio Institute, washington. D. C.

Engineering Dractice which enables you to o raatdl (Pryies Mail me FREE without obligation, Sample Lesson and 64-page book *Rich

understand the operation and design  of vou make 1ore Rewards in Radio,”” which tells about Radio’s opportumities and explains
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Also prepares tor good Radio jobs after
service ends. IT'S SMART TO TRAIN
FOR RADIO NOW!
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by THE EDITOR

WO important steps have been
taken in radio recently to the aid

"JI’_' 3
= 2 = i R PR L
Trade-Mark Registered

Including Articles on POPULAR TELEVISION

The Magazine for the radio amateur
experimenter, serviceman and dealer
Vol. 26, No. 3

of National Defense. One is the de-
cision of the OPM to allow more es- h
sential materials to be used for the

manufacture of replacement parts for
the servicing of existing radio receiv-
ers. The other is the taking over of a
300 kec. portion of the 80 Meter ama-
teur band for use in the air defense
communications field.

The following statement was made
by Kenneth B. Warner, Managing Sec-
retary of the American Radio Relay
League, national organization of radio
amateurs, in connection with the Fed-
eral Communications Commission’s
press release of July 22, 1941, wherein
notice was given to the licensees of
amateur radio stations of its intention
to take action over the next few
months to release portions of certain
frequency bands at present assigned
to amateur stations to defense uses
by making them available for the large
scale military aircraft pilot training
program:

“The action taken by the F. C. C. this
afternoon was with the prior knowl-
edge of the American Radio Relay
League, and its details were worked
out with our active collaboration, as
representatives of the organized radio
amateur body of this country. We are
aware of the great need of communi-
cations facilities created by the vast
enlargement of the pilot training pro-
gram, and appreciate the vital signif-
icance of this program in the develop-
ment of a strong national defense. If
it is inevitable that we, the radio ama-
teurs, are called upon, along with
other radio services, to release, tem-
porarily, some of our space on the air
during the present emergency, we are
proud to make the sacrifice in behalf
of a project of such awe inspiring di-
mensions and of such importance to
every American citizen. Our loan of
some of our frequencies to this pro-
gram constitutes another contribution
by the United States radio amateur to
the defense of this country.”

Rapto News believes that action
should be taken at this critical time,
and we further believe that the F. C. C.
values the services rendered by the
amateur and will take proper steps to
see that these frequencies are returned
when the present emergency is over.

* * *

The recent article appearing in
READER’S DIGEST for August 1941,
entitled, “The Radio Repair Man Will
Gyp You if You Don’t Watch Out!”,
is bound to stir up a considerable mis-
understanding between the radio serv-
iceman and the public. Mr. William
Riis, in his article, stated that as a
result of a recent investigation, 65 %
of radio servicemen were dishonest.
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AMATEUR DIVISION, 63 Cortlandt St., N. Y., N. Y.
World's Largest Radio Dealer

The New 1942
SKYRIDER 32

Engineered by Hallicrafters to produce superior
communications performance, the new Sky-
rider 32 is a 13 tube, 6 band receiver covering
everything on the air from 500 kc. to 40 mc.
Two stages of preselection. Calibrated band-

spread inertia controlled. Micrometer scale
tuning inertia controlled. Tone and AC on-

Oﬂ-_' Beat frequen-cy OSCl_llator' AF-gal-n—-RF 80/40/20/10 meter amateur bands calibrated. Wide angle *S”
gain. Crystal phasing. Adjustable noise limiter. meter. Push-pull high fidelity audio output. 6-step wide range
Send-receive switch—AVC-BFO switch. variable selectivity. $149.50.

Echophone Model EC-2

The communications buy of the year! Eight tubes.
Three bands. Tunes from 550 kc. to 30 mc. Five
inch PM dynamic speaker. Preselection on all
bands. Calibrated bandspread scale on 80/40/
20/10 meter amateur bands. Automatic noise
limiter. Electrical bandspread. Operates on 115
volts AC-DC. Now you can have all these amazing
features at the remarkably low price of $29.95.

HALLICRA
LEACH Model L Recording Panels S ol E S.X.23

tions

Six step selectivity

REGU :
Wide range magnetic cutting PRIOELM.!..$5950 Completely shieldeq
head. Special G. E. split phase OUR PRICE— m:::c:'_"’ed crystal

recording motor. Quadrant worm

gear drive. 12%" aluminum die $2 950 Regular$115,00
cast turntable. PY
Special $74 50

Easy to connect to radio or amplifier

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

September, 1911

wwawny, americanradinhistory com

5]



www.americanradiohistory.com

Complete UHF components set up for test before installation in the aircraft. Receiver covers 21-29 me. range.

U.H.F. IN AVIATION

by STAFF SGT. CHARLES J. SCHAUERS

Ulira-high radio irequencies will be adopted by Ciril
and Military Aviation in 1943. More reliable coverage
of short and medium distances thus will be available.

Part 1

LTRA high
l frequency
trans -

mission and re-
ception is now
definitely out of
the laboratory and
in the hands of the
field engineer for
application to his
specific problems.
It is now rapidly
taking its place in
many industries as
a capable servant, and in a short time
will coordinate with, but not be sub-
ordinate to, medium or low frequency

Fd ‘AlH FREDSOE

The Author

activity.
Above: Front view of new UHF airport transmitter for rack or panel mtg. .NOtable among the many applica-
tions that we have read and heard
Below: Radio Receptor’s ultra-high frequency monitor receiver chassis. about, not infrequently, are those that

concern aviation.

It was announced in Rapio NEwS’
Washington Communication Column
(Feb. 41) that all U. S. aircraft would
be shifted to UHF. Under the plans
controlling the proposed shift, this
UHF changeover will be accomplished
by the first of January, 1943. This, of
course, will mean more work for those
engaged in aeronautical radio manu-
facturing, servicing, installation and
operation. It will provide more new
jobs for those who are technically
qualified, and no doubt open up new av-
enues in UHF radio research; especi-
ally as it concerns aviation.

UHF can be, and will be used for
radio range navigation systems, air-
port traffic control work, improved
blind landing systems using the “angle

6 RADIO NEWS
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A clear area should be selected for the orientation of the plane when determining antenna location.

approach” system, radio controlled
aircraft for military purposes; and
general communications work in the
aviation services. Today, it is being
used quite extensively for operation of
the absolute altimeter, the marker
beacon system of station location,
radio teletype, and the aircraft fac-
simile system.

It is common knowledge to most of
us that the Civil Aeronautics Admini-
stration (CAA), the United States
Army Air Corps Reseurch Center and
other branches of the Armed Forces,
and the Airlines have experimented
with UHF radio equipment for avia-
tion usage quite extensively. And now
that warranted new applications have
been found, we find a very pronounced
emphasis being placed on the “ultra”
in UHF.

Installations of new UHF radio
ranges between New York and Chicago
on an “experimental” basis are being
made by the CAA. These will be in
operation early this summer. To take
advantage of, and to test these new
facilities, the Airlines have purchased
new UHF equipment. Too, experi-
ments have been conducted for quite
sometime now with UHF systems to
be used for airport traffic control work.
The results of these experiments were
most gratifying, and it is expected that
the next four years will find every
licensed airport equipped to utilize
UHYF traffic control facilities, because
the 278 kilocycle (ke) channel now na-
tionally used for communicating with
itinerant and local aircraft, has many
drawbacks not found in the new UHF
channels.

It is safe to say here, that the out-
come of the tests of both the ranges
and the traflic control systems will
prove more interesting to those techni-
cally interested in radio navigation and
aviation radio communications; and in
the end they will no doubt find that
UHF communications facilities will
gradually supersede the systems now
employed.

UHF usage in the aviation services
will in time, no doubt, change the en-
tire communications and “navigation”
setups. Keeping this in mind then, it
would seem very worthwhile for those
engaged in aviation radio or those con-

September, 1911

templating it, to avail themselves of
all information concerning the latest
UHF developments and applications
and to get in on the “ground floor”
in the earliest stages nf these develop-
ments, in order that they might be
adequately equipped both mentally and
materially when the time comes.

Today, many dollars are being spent
for renovating the present low fre-
quency radio range systems, etc., while
the UHF tests are moving toward their
consummation. Some wonder at this.
However, as in all improvements which
usually prove to be what research
workers have been striving for, much
money is usually spent on existing
facilities until new facilities under pro-
jection prove meritorious. We know
that time is the elemental factor in any
new project, especially one of National
concern. Needless
tosay, it will
take time to
“standardize” fre-
quency allocations,
and due to Na-
tional Defense re-
quirements, more
time will be
needed to ob -
tain the necessary
Government allot-
ments for an “all-
out” changeover.

Those aircraft
owners now own-
ing two-way radio
installations, need
not fear immedi-
a t e obsolescence;
and those contem-
plating the pur-
chase of a two-way
radio installation
should, by all
means, do so! With
a minimum of
three years equip-
ment usage for the
amount involved,
and with the added
“safety insurance”
received by in-
stalling two - way
radio equipment in
their aircraft, pur-
chase should not
be deferred.

yananar o oricanradiabicton, ~an

Due to the cost of the aircraft equip-
ment designed for UHF operation at
present, and due to National Defense
requirements, the light plane flyer is
only interested in the completed tests
and final decisions; but as soon as the
program is completed, and it is found
that the new facilities offer more sta-
bility, greater freedom from inter-
ferences of various kinds, and in gen-
eral more efficiency, the aircraft radio
manufacturer will no doubt have de-
signed sets in the meantime specifically
for the private aircraft owner which
will come within his ‘“budget allot-
ments.”

It has been said, that enterprising
manufacturers will find ways and
means for utilizing a great part of the
present equipment owned by the pri-
vate aircraft owner for UHF opera-

UHF traffic-control transmitter at Floyd Bennett air-
port. Tuning controls are placed behind metal doors.
Note gas pressure gauge, on top. for co-axial feeder.
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Transmitter and transmission line installation for the Chicago-New York

UHF airway.

tion; and no doubt UHF adaptors and
converters will make their appearance
but gradually disappear as did the
high frequency equipment of yester-
year. The changeover will be gradual,
will take time, and this author believes
it will be given little thought after
consummation, four or five years from
now.

It is true that a large amount of
UHF equipment is now being manu-
factured by various concerns for both
aircraft and airport; but every piece
turned off the assembly lines has a
purchaser. Those purchasing the
greater part of the equipment now
manufactured are the Airlines, var-
ious Governmental agencies, private
research concerns, and Foreign agen-
cies. The equipment has been designed
with rigid construction standards in
mind, and it is thought that very few
changes will be incorporated in the
equipment manufactured now, due to
the foresightedness of American engi-
neers who have benefited from large
scale research.

From time to time, we have all read
articles expounding UHF theory, ap-
plication, etc., as it concerns various
services; but it is known by the major-
ity that very few articles have been
written with the aviation radio techni-
cian, operator, serviceman, student,
etc., in mind. Of course, many papers
have been presented to select groups
or at gatherings of various associa-
tions, but those unable to attend these
meetings were denied this information,

8

Notice the locking devices on the frequency control dials.

unless they were fortunate enough to
read it in print.

In presenting this article, the au-
thor harbors the sincere hope that the
information contained herein will pro-
vide a greater part of the ‘“ground
work” for the practicing aviation radio
technician, the serviceman, operator,
student, experimenter, and the gen-
eral radio practitioner in acquiring the
necessary Kknowledge to work effi-
ciently with the new UHF aviation
radio equipment for both air and
ground operations.

The author has spent much time in
research and has consulted various
experts whose studies of the UHF
situation have contributed much to-
ward the advancement of this new
mode of communication. However, it
is realized that to cover every aspect
of UHF aviation radio, it would take
many volumes of printed material,
but it is felt that, by stressing the im-
portant points of the subject under dis-
cussion and bringing out those details
deemed essential, it is possible to pre-
sent the situation in such a way so as
to cover it in a generalized manner and
still omit superfluous material.

It is assumed here that the reader
now has some knowledge of mobile and
fixed radio communication systems as
used either in the police, general
broadcasting, or aviation services. The
radio amateur who has built his own
equipment should have no trouble
whatsoever in understanding the new
UHF aviation radio setups.

wWWwWWwW americanradiohistorv com

Without a complete understanding
of the rudiments of UHF wave trans-
mission and reception, the average per-
son will be at somewhat of a disadvan-
tage when it comes to the study of
equipment applications. It is neces-
sary that one understand the underly-
ing phenomena in order to cope with
modern trends in equipment design,
application, installation and operation.
With this in mind then, we shall pro-
ceed with our main considerations.

General

The many applications of UHF for
increasing flying efficiency and raising
the safety factor in flying are amaz-
ingly unlimited. The advantages more
than outweighing the disadvantages.
To those who realize just a few of the
technical considerations influencing
their usage, a clear picture presents
itself. What, with greater freedom
from “night effect” or low range skip,
readily controlled ‘“straight line wave
propagation,” less interstation inter-
ference (especially when frequency
modulation is used), greater station
accommodation on more available
channels, no wonder UHF is con-
sidered for the very important job of
guiding and directing aircraft over the
airlanes of America!

The UHF range in the radio spec-
trum is said to begin above 30 mega-
cycles (mcs.) and extend into infinity.
Frequencies lying above 30 mecs. are
considered UHF but are usually spoken
of as “microwaves.”

Those frequencies assigned by the
Federal Communications Commission
(FCC) to the aviation services falling
in the UHF bands start at 33,420 kes.
and end at 143,880 kcs. The 129-132
mc. band is used for airport traffic
control work, superseding the low
frequency of 278 kes.; for radio range
work, the frequencies of 63 to 125 mcs.
is being used and considered. The fre-
quency of 75 mes. is used for marker
beacon work.

Each band of frequencies presents
its own transmission and reception
problems, but even though each band
has its marked peculiarities, these are
easily controlled by properly designed
and installed equipment. Too, certain
of these marked peculiarities some-
times are utilized to full advantage.
One example being in the use of the
frequency of 75 mcs. for marker bea-
con operation, which exhibits proper
“wave shape” when transmitted by a
specially designed antenna system.

UHF waves are not reflected or re-
fracted from the upper atmosphere as
are the lower or medium frequency
waves; and in order to utilize them
effectively, the “band limitations” of
the various available frequencies must
be known. It is known, that certain
bands in the UHF wave spectrum must
be assigned to “specific’ duty if best
results are to be obtained. In amateur
manuals, one will usually see the list
of allocated bands; and opposite each
band, one will see in part, the “limita-
tions” of each. That is, what fre-

(Continued on page 61)
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Sef Dealers Doing Service Work

T may interest independent radio
] service shops to learn that many

chain store set dealers who have
not been seeking much service work in
the past are now ‘“hot-footing” after
such business. Many are using canvas-
sers drumming up as much service
business as possible. This is not sur-
prising considering the fact that the
impending curtailment of new set pro-
duction is going to dig into the revenue
of these organizations. Of course there
is little likelihood of service business
offsetting the loss in new set sales, but
every little bit helps.

To the independent man, this is im-
portant, for he cannot afford to lose
what business he has and the increased
business in store for him. He’ll have
to make every effort to compete suc-
cessfully, for every radio set dealer
who goes out after service business has
a definite edge. To start with he may
have sold the original receiver, hence
has a more direct contact with the
owner than the serviceman who must
solicit the job as a rank outsider. As a
rule his establishment is larger than
that of the serviceshop and better
equipped financially. His name is bet-
ter known for he has been a more con-
sistent advertiser in local newspapers
and other media which reaches set
owners daily.

This calls for more active effort of
a personal nature on the part of the
serviceshop owner. It may mean per-
sonal solicitation and more definite
direct mail effort. . .. To say the least
it is going to mean mce sales work,
but that's to be expected. . . . Compe-
tition which has not been very active
in the past now is making strides—for
it means survival. . . .

Test Equipment

DIONTHS ago we wrote about test

equipment. We forecast a short-
age with meters as the primary item.
Well, this shortage has developed and
the difficulty is in getting meters.
Again we tell servicemen, get what
test equipment you need, for it will be
more difficult to get them later.

Don’t be surprised to see some
change in test equipment design. Be-
fore this thing is over, it may be neces-
sary to sacrifice accuracy and use va-
rious methods of indication other than
meters. You may think that the sug-
gestion to use magic eyes and cali-
brated voltage dividers, for perhaps 3”
magic eye tubes with calibrated scales
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laid across the screen, is crazy, but the
whole world seems to be that way, so
we're not overstepping any special
boundaries.

After all, many measurements which
servicemen make need not be more ac-
curate than 10 per cent, so why not
accept something which is capable of
this accuracy, when that which every-
body knows is better, is not available.
.. . Maybe what we talk about won’t
come for a long time, perhaps a year,
but mark our words, it’s not as wild as
it sounds.

GYP Radio Repairmen?
HE August issue of the READER'S
DiGesT carries a story about radio
servicemen in the United States, which
every serviceman should read. It may
not be possible to obtain a copy at the
time this column appears, in view of
the lapse of a month between the time
that this column was written and the
appearance of Rabio NEwS on the news
stands but we hope that somehow or
other every serviceman in America
will be able to read about this investi-
gation conducted by READER’S DIGEST,

and absorb all the details given.

Inasmuch as these copies may not
be available, we will give a general
resume of what the author, Roger
William Riis, had to say in his article.

Two investigators, a woman and a
man, made a trans-continental tour
of the United States and visited all
forty-eight states. According to the
July and August issues of READER’S Di-
GEST the purpose of this trip was to

LULLKSTEIN |
oo

“To be honest with you—this is
what | recommend for your set.”

wwan, americanradinhietnry ecom

investigate how automobile service
shops and radio service shops behaved
in their associations with the public.
Since the radio servicing industry is
not interested in how automotive re-
pair shops behave, we will forget about
the July article. In the August article
the author states that during the
travels of these investigators, they vis-
ited 304 radio shops spread throughout
the forty-eight states, and each time,
prior to the visit to the individual shop,
the investigator created a minor defect
in each radio set. One of these defects
was to open a battery connection
which, according to the author, was
easily visible as soon as the back of
the radio set was removed. Another
kind of defect created by the investi-
gators was to loosen one of the tubes
in its socket.

Without describing in detail the in-
dividual experiences, it should be suf-
ficient to mention the conclusions
which were reached by these investi-
gators, and which conclusions are
presented by the author for consump-
tion by the public. Essentially, it is
that radio repairmen employ dishonest
tactics to produce profit from the pub-
lic’s ignorance of the technical side of
radio. This same thought is put into
other words by saying that the radio
repairman will gyp the public, if the
public does not take proper precau-
tions!

According to the author, of the radio
shops visited and located in places of
less than 10,000 population, more than
50% were dishonest; and in larger
cities more than 65% were dishonest.
The author claims that in New York
and its metropolitan area, of the shops
they visited, almost 90% of the men
were dishonest. As the author puts it,
of the 304 shops visited 64 % of the
owners were “in favor of gyppery.”

In addition, the author makes refer-
ence to a radio school which one of
the investigators attended, wherein,
it is claimed, one of the instructors
in no uncertain terms gave specific
advice on how the radio repairman can
cheat the public. This was supposed
to be a private conversation between
the instructor and the investigator,
the latter appearing as a student.

Taking the article as a whole, it is
in effect a broad indictment of the
radio servicing industry, for if more
than 60% of the men are dishonest and
live by gypping the public, then a pre-

(Continued on page 52)
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The TEMCO Model 250-G, 250 watt, three band radiotelephone and telegraph transmitter,
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TRANSMITTER DESIGN

by MORTON B. KAHN

President, Temeco

Advanced engineering is found in this efficient transmitter,

which includes some novel features that may be added to the

“Ham rig for improved performance and greater flexibility.

VERY now and then a transmit-
Eter of unusual design makes its

appearance. Such is the new
Temco Model 250-G band switching
radio telephone and telegraph trans-
mitter. It has many outstanding
features which should prove of inter-
est not only to the commercial opera-
tor but to the amateur as well. The
entire assembly is built and designed
around standard parts easily obtained
and, inasmuch as each section has been
constructed as a separate unit, will
offer suggestions to the amateur so
that he might take advantage of these
features in existing equipment. The
simplified circuit drawings show im-
portant wiring.

The specifications for this transmit-
ter include the following:
FREQUENCY CHANGE METHOD

Plug-in pretuned units in crystal
oscillator, buffer and intermediate
amplifier stages, selection controlled
by front of panel band switch. Plug
in coils into turret arrangement
with band switching from front of
panel for the final amplifier.

RF TUBES
One 6J5, one B6AG7, one 815, two
812s.

RECTIFIER TUBES
Two 866As, two 5T4s, one 5W4 bias
rectifier.

AF TUBES
Two 6SJ7 tubes, one 6C5, one 6L6
two 812s.

FREQUENCY CONTROL
Direct crystal control with provi-
sions for three crystal holders.

MODULATION SYSTEM
High efliciency class B plate modula-
tion with peak limiter.

AUDIO FREQUENCY RESPONSE
Uniform within plus or minus 2 db
from 80 to 8000 c.p.s.

AF AMPLITUDE DISTORTION
Less than 10% r.m.s. total har-
monics at any modulation level.

RESIDUAL NOISE LEVEL
More than 40 db below 100% modu-
lation.

KEYING SYSTEM
Cathode keying of the crystal oscil-
lator.

RF OUTPUT IMPEDANCE
60 to 500 ohms by means of variable
link coils built into each final tank
coil.

POWER SOURCE
115 volts 50/60 cycles single phase.
A very efficient method of band
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switching is incorporated in the r.f.
section, which includes the crystal os-
cillator, buffer and intermediate am-
plifier stages. Plug-in units are
featured in the crystal oscillator. Note
the three Hammarlund condensers
mounted one above the other on the
panel adjacent to the three Millen
crystal sockets. The combination of
crystal, coil and condenser is pre-
tuned in the oscillator stage.

A front-of-panel band-switch is used
for selection of the frequency on which
the transmitter is to operate. A simi-
lar arrangement is used in the buffer
amplifier. All of the coils are wound
on ceramic forms, keeping losses to
a minimum. These may be seen
mounted in such a position that they
may be plugged into the receptacles
provided on the insulated baffle shields
which are located between each stage.
Further stability is provided by using
split stator condensers in both the
buffer and intermediate amplifier
stages.

The selector switch for each stage
is built onto the baffle and is located

Three channel band-switching exciter unit
has unigue method for changing frequency.

Above: Push-pull 812" used in the
amplifier stage. Below: Under side
of three-band exciter chassis.

wawny americanradinhistnrvy cam
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directly under the condenser-coil as-
semblies. A common shaft runs
through these baffle shields and term-
inates at right-angle gear drive, which
may be seen below the crystal sockets.
This method of band-switching pro-
vides extremely short leads with a
constant high order of efficiency. All
of the wiring is done with solid tinned
copper bus and, where necessary, the
leads pass through the chassis through
rubber grommets to prevent shorts.
The new 815 r.f. tube may be seen
mounted directly back of the inter-
mediate tank condensers. The high
voltage mica by-pass condenser is also
mounted as close as possible to the
tube to avoid long circuit return.
Feed-through insulators are provided,
where necessary, to pass r.f. connec-
tions to the underside of the chassis.

A T el
Py
Underside of the speech amplifier.

The complete power supply for these
initial stages is located on the same
chassis along with the r.f. components.
A pair of 5T4’s serve as rectifiers and
these may be seen mounted in the rear
corner on the chassis.

A bakelite panel is placed over the
metallic front piece and identification
and dial scales are etched on this bake-
lite piece. The entire unit mounts
within the Par Metal cabinet in back
of the main panel of the cabinet. A
door is provided as may be seen in the
illustration, so that this panel is com-

RFCA4

- 70V

C;, Co—.00025 mifd., mica Sangamo

Cs, C,, C;. Cy, C;, C10—.002 mfd. mica, Sangamo

Cs, Co—Neutralizing condensers, Millen 15006

C1u—110-110 mmf. tank condenser. Cardwell XG-
110KD

TO MODULATOR

SWITCH

C,.—100 mmf., padder tor 160 meters, Cardwell
RFC,, RFCs, RFC.—R.F. chokes—Johnson
RFC,—RF plate choke, Johnson

PC—parasitic choke

M—0-100 Ma. meter, Triplett 2274

particles from entering into the cab-
inet at this point and also prevents
“tinkering” of the controls after they
have once been set for proper opera-
tion.

The r.f. tube line-up is as follows:
6J5 crystal controlled oscillator;
6AGT frequency doubler or buffer; 815
push-pull intermediate amplifier; and
the two 5T4 rectifiers.

Final Modulated Amplifier

Push-pull 812's are used in the final
modulated amplifier. This unit is
located on the top shelf within the
cabinet. A specially designed turret
assembly is utilized for the tank
coils so that complete band-switch-
ing may be had. When necessary.
a fixed air condenser is used to
afford a proper L.C. ratio, and this
may be seen mounted in the right
rear corner of the amplifier chassis.
Neutralizing condensers are located at
the opposite side, on top of the chassis,
directly adjacent to the tuning con-
denser. Only two control knobs are
required for operation of the final am-
plifier—one to set the bands and the
other to resonate the plate tank cir-
cuit. A multiple connector and plug
is used on this section so that it may

Of particular interest is the slide-
rule dial which may be seen in the
center of the amplifier panel. This
is connected to the P.A. tuning knob
and indicates the band on which the
transmitter is set to operate.

A complete insulated meter panel
is provided to include complete facili-
ties for the reading of various poten-
tials and currents throughout the
tuned circuits. Reading from left to
right, facing the transmitter, are the
oscillator plate, buffer plate, I.F.A.
plate, P.A. grid, P.A. plate, and modu-
lator plate current meters. This panel
is recessed and takes on a most pleas-
ing appearance to the observer.

All rf. stages are completely band
switching for any three pre-deter-
mined bands and consist of separately
tuned tank circuits in the oscillator,
buffer and intermediate amplifier
stages. Variable link coils are built
into each amplifier tank coil and
when once adjusted for proper coup-
ling, need no further attention. Inas-
much as the loading will be different
for each band, this feature will be
appreciated by those who have had
to retune the complete antenna system
when such band change-over was

pletely sealed when the door is closed. be removed easily for alterations for made.
This keeps dust and other foreign servicing, if required. (Continued on page 41)
T-SW2-- -, —-- - --------=--- R
Swi ce o ci2 c20
. al i {70 FinaL
r

RS
cls

]

Cy; €, Cq, Ca Cyy, Cys, Cig Copy Coyy Cpp—.002
mica, Sangamo

Ci, C4, C5,—100 mmf. var., Hammarlund HF100

Cg, Cis, C15—.00005 mfd. mica, Sangamo

Co, Cyy. C11, Cy3, Cig, C1p—100-100 mmf. var.

R,—100,000 ohms, 1 w., Erie

5 Oci3
L v {70 FINAL
’ ‘ / cai
e MLoswz - Lo = - 7 e ’
= Cla <RFCA4 = c RFCS cz2 RFC6
" i
M3
4 =
[d { R7 RS
-70v +400V.

R,—500 ohms, 1 w., Erie

R;—50,000 ohms, 1 w., Erie
R,—5,000 ohms, 10 w., Ward-Leonard
R;, Re—25,000 ohms, 3 w., Erie

R —1250 ohms, 10 w., Ward-Leonard
Ry—2250 ohms, 10 w., Ward-Leonard

RFC’s—250 Ma., RF chokes, Hammarlund
SW,—Crystal switch, Centralab
SWo—Special band switch, Centralab
M;—0-25 MA meter, Triplett 2274
M,—0-50 MA meter, Triplett 2274
M3;—0-250 M A meter, Triplett 2274
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by RORERT KENDALL

Service Manager, Indianapolis, Indiana

Portable Batliery Testling

Y the average serviceman the
B 1,000-ohm per voltmeter has

been accepted so long as a
standard piece of equipment, that it
may come as a mild surprise to find it
not as generally applicable as he
thought. When testing the dry bat-
teries of portable receivers, results are
apt to be worthless, if only the light
load of the 1-mil meter is applied.

Ordinarily the batteries are discon-
nected, and removed from the case to
facilitate testing, and the 1,000-ohm
per volt meter may be used with in-
formative results if suflicient resis-
tance is shunted across the battery to
approximate the normal load by the
tubes. The following shunt values are
suggested by the Burgess Buattery
Compuany:

For 1.5-volt batteries: 6 ohms.

For 45-volt batteries: 4500 ohms.

In practice it will be found that
these values are not critical, anything
from 5 to 10 ohms will be suitable for
the 1.5-volt cells, and 2500 to 5000
ohms will load a 45-volt battery suffi-
ciently to determine its condition.

Tubes and Service

“7E were giving our tube shelves
a thoughtful gander recently.
with a view to adding a half dozen
new types to an already cumbersome
stock, when our eye fell upon a couple
of boxes filled with “trade-in" tubes
which we find useful in handling cheap
repair jobs, where all costs must be
kept down to make a profit. On check-
ing up we found there were approxi-
mately two hundred of these tubes on
hand, and we could not help but re-
flect on our early days in radio when
as many as five spare tubes would
have been an undreamed-of affiuence;
and compare the nonchalance with
which we dumped out these “trade-
ins” on the bench for inspection, with
the tender care we lavished on our
first tubes.

Our first radio tube was bought
sometime in the early 20’s, about the
time KDKA went on the air, when a
local distributor advertised the
astounding fact that fifty radio vacu-
um tubes would be placed on sale at
9 o'clock the next Saturday morning.
Garnering the required nine bucks, and
arriving on the scene at 8:30 a.m. we
found about thirty men already in line,
and in due time received a carton
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about 8” long and 3%” square con-
taining the newest scientific marvel.

Hastening home we placed our prize
well in the middle of a large table, and
after undwinding about two or three
yards of cotton padding, beheld with
mingled pride and awe our first own
radio tube. This tube was a brass-based
UV 201, whose filament drew 1 ampere,
and lit up with a brilliance that was
probably responsible for a later gag
about the Scotchman who complained
that the little lamps in his radio did
not give enough light to read by.

Some time afterwards the UX 201A
was developed. reducing the filament
current to .25 ampere (thus losing
the Scotch trade entirely) and as late
as 1926 the serviceman had little to
worry about as far as tube types were
concerned, as the ones in common use
were all triodes and with the addition
of some UV 199's, a few WD-11's and
perhaps a 210 for the occasional pluto-
crat, the radio shop was adequately
stocked to take care of all normal de-
mands.

The introduction of the a.c. tubes
naturally caused much excitement and
some confusion among the radio men,
which must now appear as laughably
trivial, in the light of our expericnces
of the past few years. The develop-
ment of the screen-grid tube marked
a definite turning point in the design
of modern radio tubes, and since that
time extra grids have been inserted
with a free hand, and new styles in
radio tubes are turncd out as fast as
new styles in women's hats, with the
same tendency to make the observer
somewhat dizzy.

While the tube manufacturers

Gimme a tube of Jiffy tooth
paste. The radio announcer says I can’t

“Quick!

be without it for aunother minute!”
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themselves admit that at least two-
thirds of the types now listed are
superfluous, and the multiplicity of
types presents a serious problem to the
service shop, in the way of eco-
nomically maintaining an adequate
stock; the tubes themselves are, with-
out question, a vast improvement over
the low gain triodes of the earlier
days. The major advantages of mod-
ern tube design are represented by the
high-gain, stable pentode amplifiers,
and the almost fool-proof converter or
mixer tubes, that efliciently solve a
problem that perplexed many a de-
signer and home-constructor in the
early days of the super-het.

That this was a problem is evident
to anyone who reviews the many cir-
cuits and expedients that were once
used to couple the so-called “first
detectors’” and the oscillator. In early
model superhets, the method of obtain-
ing such coupling was a matter of
some importance, and it is doubtful
if any man who has not had to
battle with this problem can fully
appreciate the simplicity and efficiency
of the modern converter tube. For
that reason we are inclined to think
that many men accept the multi-grid
converters as a matter of course and
regard them as all alike, whereas there
is a distinct difference between types,
and a brief discussion on that point
may be of interest.

Modern Mixers

AT present the mixer tubes com-
A monly used are represented by
the following types: the 6AT, 6AS,
6J8G, 6K8, and the 6L7. Of these the
6AT is the most common, representing
the first pentagrid converter tube re-
leased, and the 6A8 is practically the
same tube except for its metal enve-
lope and octal base. Electrically these
two are much the same, and have the
same limitations—a loss of efliciency
at frequencies above 10 megacycles,
and a marked tendency to ‘“lock-in" as
well, rendering proper alignment of
ganged condensers difficult and uncer-
tain at 15 or 16 megacycles.

This difficulty is often avoided in
commercial receivers by inserting a
resistance of 50 ohms in the r.f. grid
lead. When operating shortwave re-
ceivers, such as the “Hammarlund All-
Star” for instance, where the oscilla-
tor and r.f. sections are separately

(Continued on page 46)
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Neat in appearance, and fully equipped, is this up-to-date workbench of Louis K. Sandor, Piqua, Ohio.

MEASUREMENTS in Radio Servicing

by WILLARD MOODY.

New York, N. Y.

Many problems in radio servicing are discussed by the author, and
means for proper testing procedure are explained thoroughly.

is probably the most important

procedure in everyday radio
servicing, since the tube determines to
a great extent the performance of the
set. If there is a tube failure in the
rectifier circuit, the set will not play
at all. If an output tube has weak
emission (low electron flow) the tone
will suffer. When a short circuit de-
velops in any tube, circuit constants
may burn out or hum will be evidenced
in the loud speaker’s output.

With the present development of the
tube industry and meter manufactur-
ing, it is unwise and expensive to build
tube testers in the shop, since they
cannot even approach the manufac-
tured product in point of accuracy, ap-
pearance and general performance.
Further, the complications of modern
tube testers are such that special train-
ing is required to handle all but the
simplest obvious repairs. For that
reason and others, the serviceman
would do well to let the tube tester

THE measurement of tube quality
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alone when it become inoperative and
to send it to the factory or factory
representative in the interests of real
economy and accuracy. In considera-
tion of the above, no mention or cir-
cuit will be shown of a tube tester.
All that is necessary is to follow the
manufacturer’s instructions and to use
ordinary good care and common sense,
The same advice applies to compli-
cated volt-ohmmeters, signal genera-
tors and oscilloscopes.

The construction of simple ohm-
meters, voltmeters or even the vacu-
um tube voltmeter is not beyond the
ability of the average man with little
time to spare from straight service
work. As a matter of fact, it is fre-
quently an advantage to build such
equipment in order that money may be
saved.

Probably the most useful of service
instruments is the ohm-meter, con-
sisting of a sensitive low range milli-
ammeter or micro-ammeter with suit-
able resistors and batteries. The meter

Wwww americanradiohistorv com

scale is calibrated directly in ohms.
Many manufacturers have on the
market a number of kits for just such
purposes. The best will have a large
meter, 3-inch diameter is good, with
a sensitivity of 1 milli-ampere or 500
micro-amperes. More sensitive meters
are available but are apt to get out of
order if handled roughly. The 0-1
milli-ampere model is standard and
will serve well on service calls in the
home.

For the shop, where the meter is
mounted on a test panel and is not
subject to mechanical shock, a more
sensitive movement is convenient. The
higher sensitivity will cause less cir-
cuit loading and give more accurate
readings. A meter with a clear scale
of 0-1 and 0-53 will be easily read,
rather than a number of confusing
scales. An ohms scale should also be
included on the meter face. For read-
ing higher voltages or currents, ciphers
or zeros are simply added mentally.
Thus 0-1 would be 0-100, 0-1000 and
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0-5 would be 0-50, 0-500. The same ap-
plies to the ohms scale, 0-10-100-1000.
A simple volt-ohmmeter circuit which
will enable the serviceman to find the
trouble in the majority of receivers, is
shown in Fig. 1:

13500 1000
—__EM 15 ’
—_— O
= L0 ohm 1OMS100M; }500"
T
0-15000A  0-150 o 5 10 100 500 000
YoscaLe 0715004

Vo scaLe D.C.VOLTS

Fig. 1

A Triplett 3 inch diameter meter is
used. The ohmmeter reads 15 ohms
center scale on the closed switch posi-
tion. For higher ranges, the switch
is left open. With a 15 volt battery
the range is extended to 15,000 ohms
half scale and 500,000 at the extreme
end. A 150 volt battery or power pack
would extend the range to 5 megohms,
with suitable series resistance.

A good commercial instrument,
using a high sensitivity meter, may
have a range as high as 10 megohms on
ordinary, lightweight batteries. How-
ever, good results may be had with the
circuit shown.

By means of a high voltage supply,
using an 80 rectifier, as shown in

Fig. 2, a high range ohmmeter o1 leak-
age tester can be constructed. A good
paper condenser will cause the meter
needle to

“flick” upwards and then

4350

30000
s0w

+
LEAKAGE

PAPER
CONDENSER
350000
W

Fig.

gradually recede to zero. If the con-
denser is ‘“‘open” (zero capacity) no
meter necdle movement will be ob-
tained. Condensers from about .001 to
1 mfd. may be tested. Small mica
condensers will not have enough
capacity to make the meter needle
move on ‘‘charge,” which is when the
current is flowing into the condenser.
Mica condensers may range from 50
mmf. to about .1 mfd. in capacity. If
they are leaky the tester shown will
indicate the fact. It will not indicate
“charge” however.

For testing clectrolytic condensers,
put the ohmmeter on the middle range
of 1500 ohms at half-scale. Condensers
from 2 to 30 mfd. may be checked by
watching the meter needle flick up-
wards as the condenser takes the
charge from the battery in the ohm-
meter circuit, then as the condenser
discharges the needle of the meter re-
turns to a point near, but not quite
zero. Comparison may be made with
two or three brand new condensers to
get an idea of the way that the cir-
cuit operates. A leaky condenser will
have a high steady current; an open
condenser will not charge up.

Assuming that the serviceman has
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the instrument shown, or that he has
purchased a commercially made volt-
ohmmeter of the better grade ($15 or
more), a start may be made as to
when and where to make measure-
ments on a receiver. The first and
initial step should be to check the
tubes carefully, using a good and ac-
curate tube tester that is capable of
showing up leaky or weak tubes. If
the tubes are all right, as far as leak-
age or weak emission are concerned,
they may be checked further if the set
is operating by simply tapping with a
pencil or bakelite rod. The volume
control should be turned up and the set
dial adjusted for off-station tuning.
Background noise will be heard if
the receiver is operative. Tapping the
tubes one by one will locate noisy
tubes, as the background noise will be
increased or a separate and distinct

6F5
.01 ot

S00M

Fig. 3

noise will be heard. Occasionally, this
may be misleading, unless carefully
done, since tapping the tubes will
cause other parts of the receiver to
vibrate. In its sensitive condition, off
any station and, volume control at
maximum, a loose connection or the
antenna rubbing against the chassis
may cause noise. A loose tube shield
or pilot light bracket, a defective vol-
ume control or loose tuning condenser
mounting, any electrically bad connec-
tion might be troublesome and lead to
false conclusions.

The point is to confine the vibration
test to as local an area as possible, by
using the minimum amount of vibra-
tion tapping or lead pulling, to reduce
transmission to other parts of the re-
ceiver. Many intermittent or puzzling
troubles may thus be localized by care-
ful inspection, whereas instruments,
even expensive Channel Testers, might
be valueless.
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Fig. 4

In this discussion it will be assumed
that the reader has access to a tube
manual giving all the pin connections
of the tubes with which he has to work.
Such manuals are available from RCA,
Sylvania and other prominent manu-
facturers.

If the receiver being tested is an a.c.
model with a power transformer, the
set hums, does not play and has a pilot
light that is working, the trouble one
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would assume would be somewhere in
the filter system. A typical layout is
shown in Fig. 3.
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250M \TO 6F5 GRID
Fig. 5

If the first filter condenser opens up
partially, the B voltage will drop due
to the action of the poor condenser
not charging up on the input of the
pulsating rectifier. Hum may be heard
in the loud speaker, and still the set
would not be getting enough B voltage
to operate. A shunt condenser of 8
mfd. from a test panel may be placed
across the suspected unit. The set will
then suddenly “pop” into action, the
hum will be gone and the tone will be-
come normal.

If the tube had been pulled out of
its socket while the receiver was
operating, and the hum had stopped,
the indication would be that hum cur-

DET. CIRCUIT
550-1600KC

IMAGE FREQ=SIGNAL ¥ 1LF x 2

osc. .
CIRCUIT =
1010-2060 KC L3S

Fig. 6 | MEG.

rent was flowing through the trans-
former winding in series with the 6F6
plate. If a loud click was heard, either
the second 8 mfd. condenser, from
screen of the tube to chassis, or the
tube itself would most probably be
leaky. The fact that a loud click was
heard would mean normal or even ex-
cess tube plate current. That in turn
would signify normal plate voltage.
A test condenser of 8 mfd. could be
shunted across each suspected conden-
ser, and the effect on receiver perfor-
mance noted. When an open condenser
across the cathode resistance in the
6F6, or other similar circuit, is by-
passed by a good condenser, the
volume will increase and the tone be-
comes clearer.

If no click were heard when the 6F6
was pulled out of the socket, the best
thing to do would be to make a resist-
ance test with the ohmmeter, from
number 3 and 4 prongs to chassis. The
plate and screen circuits might be
shorted. A short through the second
8 mfd. condenser would indicate low
resistance from the screen of the 6F6
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to ground. The plate resistance, under
such conditions, if the screen is shorted
to ground, would be slightly higher due
to the d.c. resistance of the trans-
former winding in series with the
plate.

Very often, cases are encountered
where the .001 mfd. condenser from
6F'6 plate to cathode is shorted. This
burns up the cathode resistance, as
then too much current flows through
jt. The two parts have to be replaced.
An ohmmeter test immediately indi-
cates the trouble.

The bias across the cathode resist-
ance may be checked by connecting
the voltmeter from cathode to ground,
positive terminal going to the cathode.
The grid will be negative with respect
to the cathode since there is a drop
across the 500 ohms between the two.
Usually this will be around 15 volts
for the 6F6. The exact bias will de-
pend upon plate, screen, heater and
grid voltages. Grid voltage is the a.c.
input which swings the grid to zero on
positive peaks and to twice the nega-
tive bias on negative peaks.

If the 6F6 tube is leaky, or if the
coupling condenser between 6F5 plate
and 6F6 grid is leaky, grid current
may flow in the 500,000 ohm resistor.
If the condenser has a low leakage
resistance, the grid may be positive.
If the tube itself is leaky, the grid may

be positive with respect to ground. A
1,000 ohms per volt meter generally
will not show up the condition, unless
there is practically a short circuit in
the coupling condenser. A 5,000 or
20,000 ohms per voltmeter, or a d.c.
vacuum tube voltmeter will more
readily show grid current.

Assuming that the 6F6 stage is
operative, as evidenced by the fact that
a voltmeter applied to the 6F5 plate
causes a click in the loudspeaker, or
that a click is produced when the 6F5
is pulled out of its socket and, further,
that touching the grid connection of
the high gain audio tube, the 6F5,
produces no loud disturbance, it is safe
to assume that the trouble lies in the
GF5 stage. A plate voltage test will
show about 30 volts with a 1,000 ohms
per volt meter, about 60 volts with a
5,000 ohms per volt meter and about
95 volts with a vacuum tube voltmeter
if the tube is drawing plate current. A
tube with a “free grid,” which is an
open grid circuit, will have very little
plate current. This will result in a
plate voltage that seems to be, not
only high enough, but too high.

Most frequently, in any irregularity
of the plate circuit, the .25 decoupling
or by-pass condenser will be either
leaky or shorted. It may be tested by
removing one lead from the circuit

(Continued on page 51)
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by ALFRED TOOMBS

Good News for Serrvicemen

HERE has come, in the last few weeks

in \Washington, a marked change in the
official atntude toward radio. And in this
change, there is good news for one and all.

For Washington has decided that radio,
after all, is a pretty important item in this
emergency and this decision means that a lot
of hardships and restrictions which were
threatening the field have been cleared away.
Servicemen will find particular cause for re-
joicing in the news from the Capital.

Early this summer. the Office of Produc-
tion 'l[mmgemmzf began to reshuflle its prior-
ities lists in an grfort to make sure that
every ounce of aluminum in the country
would go where it would do the most good
The OPM moguls decided that radio was
just about as non-essential as an article could
be and gave it a priority rating equal to
tooth-paste tubes. This action left the manu-
facturers—and the servicemen—out on the
end of a very thin limb.

President Knowlson of the Radio Manu-
facturers Association warned that a critical
situation was developing. Not only would
the manufacture of new sets be virtually
stopped. but it would become difficult to re-
pair the ten million which go wrong annual-
Iy—because “if the set business is stopped,
part manufacturing will be too.” To the
rescue of the RMA came Chairman Fly of
the FCC to echo the sentiments. Radio, Mr.
Tly contended, was an essential in time of
emergency hecause it represented the fastest
means of getting news and warnings to great
masses of people.

What the Chairman of the FCC had to say
made a great deal of sense to his fellow New
Dealer, Leon Henderson, who runs the Of-
fice of Price Adnmuxtraz‘xon and Civilian
Supplv. The wheels hegan to grind and
presently, radio was restored to the charmed
circle of essential items. The manufacturers
did not by any means win permission for
“business as usual” but they did get some

concessions—and some good advice, Here's
the way it worked out:
The Price Administrator decided that

there were certain essential commodities and
utilities which must be kept in a state of
repair. Commercial radio was among these.
It was ruled that these industries should get
preference in obtaining material.

“Materials and equipment necessary for
emergency maintenance and repair of fa-
cilities in the ahove classifications shall be
allocated to such use prior to all other civil-
ian requirements and prior to defense re-
quirements to the extent consistent with the
defense program as determmed by the Office
of Production Management.” it was ruled.

The RMA received assurances that this
meant that manufacturers would receive ma-
terial from which they could make replace-
ment parts. The hope of the Henderson of-
fice is that the manufacture of new sets can
be slowed down gradually for a time—while
at the same time the flow of replacement
parts is Lept steady. The manufacturers
were advised to go after defense orders and
the OPM began to bring pressure on the big
manufacturers, who have received most of
the defense orders, to sub-contract some of
their work to smaller companies, which
might otherwise be forced out of business
by the shortage of materials.

The new order should leave servicemen on
ton of the heap. The Government is deter-
mined that civilian radio shall be maintained.
Likewise, the Government is restricting ma-
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terials which would be used in manufacture
of new sets—while making materials avail-
able for repair of sets now in use. It looks
like the green light for servicemen.

But Washington's new-found interest in
radio is not confined to its commercial civil-
ian aspects. As military preparations in-
crease, authorities are finding that they must
call more and more upon the trained radio
men to fill important gaps. And Washington
is finding that there aren't quite enough to
go around.

That situation was reflected in the FCC
order lifting the six-month experience re-
quirement for operators in the Merchant Ma-
rtne. This action is temporary and when
the emergency has passed it is planned to
revoke the rule which waives the experience
requirement. The shortage of sea-going
operators was getting acute and the action
permits the Government to use the reservoir
of newly trained operators turned out in
Maritime Commission schools.

The Army itself has had to overcome a
serious shortage of radio men. The draft
failed to produce as many hams as was ex-
pected—to be exact, the Army found that it
ot 15.3 less radio specialists than it needed.
To make up this shortage, radio schools
have been going at full blast at Fort Mon-
mouth—for the Signal Corps—at Scott Field.
Tl.—for the Air Corps—and at Fort Knox.
Ky.—for the Armored Force. The first of-
ficers school for radio men since the World
War is training its first class of candidates
now at Fort Monmouth.

Because of the need for radio operators
with the ficld services of the Army, it is
planned to bring in some civilians to handle
routine communications work—thus freeing
soldiers from these jobs.

In addition, the Army is trying to find 500
qualified radio men to handle the new sys-
tem of radiolocators which are going to be
set up on sentinel duty around the United
States, These radiolocators are similar to
those in use in Britain. They are being set
up along the nation’s borders and on the
Atlantic and Pacific outposts.

Applicants for this branch of the service
must be graduate electrical engineers with
radio experience. or electronic physicists, un-
married and without dependents, physically
qualified and between the ages of 21 and 36.
They must agree to serve out51de the Con-
tinental L'nited States, if necessary—which
means they may he sent to one of the new
Atlantic bases, to Alaska. Hawaii or the
Philippines. Men who arc qualified will be
given commissions in the Army and the posts
are open to men already in the Army under
the Selective Service Act. The War Depart-
ment has representatives travelling through
the country. interviewing prospects for this
important service at present. But where
they expect to find 500 men for the service
with the qualifications they demand, only
the War Department knows.

Meanwhile, the Defense Communications
Board, which is charged with making plans
so that everything will be in apple pie order
in the radio field when things get tough.
looking over the country's reserve of men
and equipment very closely. The DCB has
been doing some mighty planning. trying to
shape up a communications system so well
organized that it would be impossible to
disrupt it.

Gradually, the DCB is working toward es-
tablishment of an elaborate national series

(Continued on page 42)

RADIO NEWS


www.americanradiohistory.com

Theory and Practice of Dise Recording

by OLIVER READ

HE art of home recording will

I soon pass from the “novelty

stage” into the more advanced
stages which will permit longer play-
ing time, greater range of fidelity, less
turntable rumble, wow’s, and other
factors that have been present in the
average recording equipment. The
situation may be compared to the
early days of amateur radio. The
equipment was very crude compared to
modern station setups and improve-
ments were made in parts and acces-
sories until, finally, results were as-
sured the operator almost any time
that he chose to operate his equipment.

Recording, in general, has been
largely a matter of “hit-and-miss” pro-
cedure. Results have been disap-
pointing to the average person and his
interest has been weakened because of
the inconsistency in turning out satis-
factory records. Some do not concern
themselves with fidelity, but are con-
tent to get by with whatever results
that they may get and be satisfied with
anything that sounds like the original,
even though this may be only a “rea-
sonable facsimile” and not a true re-
production of the original sounds.

One of the principal disadvantages
of the typical home recorder is the
short playing time that may be had
from a record. Most of these record-
ers are limited in capacity to a 10”
disc. That means that only a minute
or two is available for the subject on
one side. That is perfectly satisfactory
for the person who confines his efforts
to making records of someone’s voice
as a novelty. What about those who
are eager to record musical selections
that take several minutes for comple-
tion? The answer may be found by
analyzing the situation and by apply-
ing certain principles that are not
known by the average recordist.

The more serious-minded recordist
will realize that in order to attain
maximum results he must have the
proper equipment. We will, in later
installments, show many types of units
that are suited to the class just men-
tioned. They are capable of giving
“more minutes per dollar” than the
more popular machines and possess
certain refinements not found in the
inexpensive recorders that are used in
the average home.

It is not necessary to spend a lot of
money in order to take advantage of
the better types, nor does one neecd
more costly discs. The main require-
ment is a thorough knowledge of the
technique required for the making of
good records. We will show how to
apply the proper theory and applica-
tion so that this many be accomplished
properly.

It is first necessary that the pro-
spective recordist understand the fun-
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Part One of a new series designed to provide a

complete course in the art of dise recording.

damentals of sound and motion in or-
der to appreciate the recording pro-
cedure. Certain technical terms have
been allotted to the recording art and
these will be covered as the series
moves along. The important subjects
will be covered in proper order so that
the layman may have a complete
course of instruction in the art of re-
cording. The following list of terms
are used commonly when referring to
recording in general and should be
studied:

MICROPHONE—that changes
waves into electrical currents.

AMPLIFIER—having the ability to in-
crease the electrical sound waves in
power.

SPEAKER—which changes the ampli-
fied sound waves back into mechanical
motion.

CutrTER—the “engraving tool” of the
assembly.

CurrING StyYLus — the recording
needle especially made for the pur-
pose.

PLayBaCk NEEDLE—commonly called
a “phonograph needle”. Used for play-
ing the record.

Pickup—Used to pick-up mechanical
vibrations and to transfer them into
electrical currents.

VoLUME INDICATOR—a Visual indica-
tor of volume of sound. Used for cor-
rect cutter operation and to prevent
too much power from being used to
the cutter.

MoNIToR—The use of a loud speaker
or pair of phones to listen to the re-
cording procedure. An aural indicator.

TURNTABLE—A heavy balanced table
on which the disc revolves.

FeepscREw—Used on recorders to set
the horizontal travel and space be-
tween grooves.

VERTICAL DAMPER — Used to absorb
any up-and-down motion of the cut-
ting head.

RECORDING LEVEL — refers to the
amount of audio power driving the
cutting stylus.

Tone CoxTROLS — Similar to those
found on radio sets to adjust tone as
desired.

GaiN ConNTrROL — Used to set the
volume of sound as it passes through
the amplifier.

Scrarcii FILTER—A tuned-trap de-
signed to absorb the audio scratch.

Cuip — Referring to the material
that is cut from the disc.

Disc—A record blank. (Either with
or without pre-cut grooves.)

GroovE—The cut “valley” that is
“chiseled out” by the cutting needle.

sound
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WaLL—The sides of the groove.

CutTER TENSION ScREw—Used to ad-
just the depth of cutting.

LaNp--The uncut portion between
grooves cut in the record.

MAaSTER—A specially prepared over-
size disc used when duplicates are to
be pressed. (This is a wax disc and
is treated before processing.)

DuBBING—The making of a duplicate
record.

Wows—The unsteady note resulting
from variation in turntable speed.

EcHos—A “repeat effect” caused by
overcutting of adjacent grooves.

PRreEssiNGsS-—The technical nickname
of regular records purchased from
stores.

StaANDARD SPEED—This is commonly

used on all but a few instruments
(78 rpm).
DuaL-SpEep—Includes both stand-

ard (78 rpm)
rpm).

Srow SpEep—Used on all “transcrip-
tion”, 33% rpm.

These are only some of the terms
used but they are all important. Refer-
ence will be made in the following
paragraphs that require their use and
the reader is urged to master them be-
fore attempting to digest the technical
content of the series.

Applying Sound to the Cutting

Head

Much disappointment can be spared
in making records if the recordist has
a knowledge of what actually takes
place in the cutting head. First of
all—let us.visualize the action of the
needle as it swings from side-to-side

or transcription (33%

COIL\ /MAGNET
VARYING = »
VOLTAGE ]
~«—STYLUS
-~+—
MOT ION
FIG.I
within the record groove. It is simi-

lar to an engraving process done by
hand, only instead of the hand guid-
ing the cutting tool, a magnet or other
source for actuating the cutting
needle is used. If a magnet is ar-
ranged as shown in Fig. 1, and a coil
of wire placed in the position shown,
the magnetic field will be disturbed
if a varying current is passed through
(Continued on page 43)
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Front view of the receiver shows the two tuning dials and knobs for the three potentiometers,

3=-Band U.HLF. SUPER-REGEN.

New York, N. Y.

by CLARK E. JACKSON

Excellent reception of the ultra-high irequencies is made pos-

sible by use of special acorn tubes in this three-band receiver.

T various times in the past, super-
A regenerative  receivers have
been built which performed
fairly well but were lacking in cer-
tain refinements. The usual faults
encountered were: lack of sensitivity,
critical regeneration control, and
radiation from the receiver. Prob-
ably the worst of these disadvantages,
particularly in a large city, is the radi-
ation from the receiver. In times of
greatest activity, the interference from
these radiating receivers is so great
that reception of all but the strongest
signals is impossible.

Several methods of overcoming

18

these disadvantages are possible.
While converters provide high sensi-
tivity and selectivity, they offer little
relief from man-made interference so
prevalent in large cities. In addition,
the selectivity is too great for most
of the modulated oscillators used on
the 112 and 224 megacycle bands.

The receiver to be described over-
comes these disadvantages and pro-
vides a high sensitivity, freedom from
ignition noise, and sufficient selectivity,
with a minimum of adjustments. The
coils for the 43 megacycle F. M.
band were included for occasional lis-
tening to F. M. transmissions. An
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RCA 954 was chosen as a regenerative
R.F. stage to provide increased gain
freedom from radiation, increased se-
lectivity, and ease of adjustment of
antenna coupling. This Acorn tube is
impedance-coupled to an RCA 955
super regenerative detector.

A 6C5 (RCA) is used as a separate
quench oscillator to provide a smooth-
er adjustment of quench voltage than
that obtained with a self-quenching
detector. Audio output sufficient to
drive the speaker is furnished by an
RCA 6F6 output tube. A connector
for a feeder of co-axial cable is pro-
vided to enable the use of this cable

RADIO NEWS
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Right: Top view shows placement of
parts. Note spare coil assemblies.

as a lead-in, especially for mobile work.

The receiver was constructed com-
pactly, and no power supply was in-
cluded as it was desired to use the re-
ceiver in a car, using the power supply
from the regular auto radio. No at-
tempt has been made to gang the tun-
ing of the r.f. and detector stage as
the great selectivity afforded by the
r.f. stage when in a position of great-
est sensitivity makes tracking difficult.
For ordinary use, it will be sufficient
to do the majority of tuning with the
detector condenser, using the r.f. con-
denser to peak the signal.

Construetion

The receiver is constructed on a 4%
x6x1%"” chassis formed of a sheet of
Erado metal 7'2x9”. A front panel of
the same material, 5x7", is used. Isola-
tion of the r.f. and detector stages is
obtained by means of an Erado shield
plate measuring 3x4'%” mounted in
approximately the center of the chas-
sis and bolted to the front panel by
means of a half inch lip. The tuning
condensers for both the r.f. and deteec-
tor stages are mounted on small pieces
of Millen Quartz Q., which are fast-
ened to the chassis by means of small
brass angles. Phone tip jacks are
mounted on these pieces near the
upper edge to act as sockets for the
coils.

The antenna coupling condenser, C1,
can be scen mounted on a small stand-
off just to the right of the r.f. con-
denser, while to the rear are mounted
the 6C5 quench oscillator tube and
quench coil. A hole is drilled through
the baffle plate isolating the stages to
allow the plate end of the 934 Acrcn
tube to protrude into the detector
compartment. This hole should be
made large enough so that the tube
clears the hole by at least ¥4 inch. The
socket for the 955 detector tube is
mounted on the other side of the bafile
below the 954 tube by means of small
spacers. It will be necessary to drill
a small hole in the baflle to clear the
tip of the tube.

The 6F6 output tube is mounted to
the rear of the detector tuning con-
denser. By-pass condensers are mount-
ed as close to the socket terminals as
possible and all r.f. ground connec-
tions are made to one or two commcn
points. This is essential if maximum
performance is to be obtained.

Along the rear edge of the chassis
may be scen the socket for the power
connections, Amphenol co-axial con-
nector, and phone jack. Short lengths
of bakelite rod, together with ceramic
flexible couplings, are used to connect
the tuning condensers to the dial.
Panel bearings are mounted on the
front pancl to serve as supports for
proper alignment of the dial assem-
blies. Small 231" Radiocrufter vernier
dials are used to drive the tuning con-
densers. Parts are placed under the
chassis wherever convenient, as can
be seen in the under-view of the chas-
sis. They must be “tied down.”
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Circuit diagram of the 3.band receiver,
C,—25 mmf. midget var., Bud R:, R.—20,000 ohms, 1 w., Aerovox
C,, C.—15 mmf. midget var., Bud R,—1 meg.. Vo w., Aerovox
—.001 midget mica, Mallory R.—2000 ohms, Vs w., Aerovox
C,—.1 mfd., 400 ». paper, Mallory R,—500,000 pot., Yaxley
C—.0001 mfd. midget mica, Mallory R,—400 ohms, 10 w., Mallory
C:—.002 mfd. midget mica, Mallory T,—3 to 1 interstage Thordarson, T47A425
C.—.0005 mfd. midget mica, Mallory T,—100 KC guench oscillator, National OSR
Cy, C,.—.25 mfd.. 400 v. paper, Mallory Ch,—40 MA Filter choke, Thordarson 13C26
Ciy—.01 mfd., 400 v. paper, Mallory Dials, Radiocrafters
Ci1i—10 mfd., 50 ». clectro., Mallory Tubes—RCA 954, 955, 6C5, 6F6
R,—350 ohm, V5 w., Aerovox Acorn Sockets—Millen
R., R.—25.000 ohms pot., Yaxley Sockets, Amphenol
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Wiring

R.f. wiring should be run as short
and direct as possible and kept well-
spaced from other components. No. 14
or 16 tinned wire should be used for
this purpose. The remaining wiring
may be done with ordinary push-back
wire, run “point to point.” Tie lugs
are used wherever convenient and fur-
nish handy mountings for resistors,
condensers, ete. Coils should be close
wound of No. 14 tinned wire on a form
%" in diameter, and then removed
and spaced to the desired length. Taps
should then be soldered in the proper
position and the leads adjusted to con-
form to the tip jack mountings.

Testing

After completing the construction,
a power cable should be made up and
the unit connected to a source of fila-
ment and plate voltage. This should
be capable of furnishing 6.3 volts at
1.2 amps, and 250 volts at 40 ma. The
greatest activity at the present time
is on 112 megacycles, and coils for this
band should be plugged in. After the
tubes have warmed up and an antenna
connected, a pair of fones should be
inserted in the phone jack and the po-
tentiometer, R7, advanced until the
characteristic super regenerative hiss
is heard.

The r.f. regeneration control should
be kept below the point of oscillation
while the antenna condenser should
be about %4 meshed. Tuning slowly
with C5 and resonating C2 to the point
of greatest background noise, it
should be possible to hear several sta-
tions. After a signal has been located,
R2 should be advanced to a point just
below oscillation. Failure of this
stage to oscillate may be due to too
close antenna coupling. or the cathode
tap being located too far down on the
coil.  This stage. however, should
never be used in an oscillating condi-
tion.

The antenna coupling may be re-
duced by turning the antenna con-
denser, C1, toward Minimum. Dials
on C2 and C5 should track fairly close
with the bands occupying about 75 %
of the dial. It may be necessary to
vary the coils slightly by squeezing. or
stretching the turns in order to make
the two controls track. Some adjust-
ment of the taps on 1.2 may be needed
in order to secure optimum perform-
ance, although the specifications given

(Continued on puge 49)
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[LOSER co-ordination with the National

Defense situation scems to he the aim of
many of our police departments here lately,
as much of our police work has heen diverted
to furnishing escorts for army caravans. set-
ting up radio contacts with the various ordi-
nance departments, ctc. We are under the
belief that the government is realizing more
every day the great value of our police radio
communications systems to our national de-
fense program.

We see that Lee Stull, chicf cngineer of
the East Chicago. Indiana radio system has
offered his station's services to the coast
guard. lLee is making arrangements to place
a 2-way mobile unit of the samc type used
in his cars ahoard the local coast guard cutter
which will allow 2-way communication he-
tween the cutter and the station whenever it
happens to be in the vicinity of East Chicago.
He is also planning on setting up a receiver
of the coast guard frequency in the police
station so that, if necessary, he can relay
traffic for the coast guard via the police net-
works.

This, in our opinion, is a wonderful exam-
ple of what can be done in working toward a
closer co-ordination betwecen the government
and the various police departments. It shows
us that just an ordinary police radio station
on the shores of l.ake Michigan can be a
tremendous asset in casc an emergency
arises. To cite an example, this coast guard
cutter could scnd a message to East Chicago,
who in turn would send it to the Dunes Park
station of the Indiana State Police. who in
turn would relay it by radio-telegraph to the
interzone station at Indianapolis, who in turn
could send the message either direct or hy
other relays to any police radio station in the
{"nited States having an outlet to one of the
stations of the National police radio-tele-
graph network. In this manner it would he
possible, for instance, to get a message from
the cutter to any police department in the
state of California in a matter of minutes!

Stull uses Doolittle equipment exclusively.
having a total of eleven 2-way cars. He has
5 remote receivers brought in on one tele-
rhone line. The department has two districts,
the station heing located in district one, with
the transmitter remoted from the second
district at the other end of town.

The Gary. Indiana police department have
recently switched over from AM to FM, and
according to the radio engineer Floyd Tim-
berlake, the system is working out very
nicely. Floyd has taken charge of the radio
system since April Tst this year. and at this
time has twenty-one cars equipped with 2-
way FM units. and has installed the station
transmitter and rcceiver using GE
equipment. He claims that many dead spots
had been experienced throughout the city
using AM rigs, but that this condition is
climinated entirely under the new FA sctup.

Timberlake is also in the process of de-
signing @ communication alarm systent for
the Gary fire department. Therc are eight
fire stations in the city, and cach will he

house
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by WILBERT T.
Illlinois State Police Dept.

PETERSON

equipped with a PA system controlled from
the central fire alarm station. Fach fire
station can be called individually, or they all
can be called at one time.  Direct telephone
lines will be set up from the central fire
alarin station to the various districts for this
purpose.

Michigan City. Indiana features a complete
Motorola installation of 30 watts on 31.300
ke, four squad cars and the fire chicf's car
are equipped for 2 way communication. Vie-
tor Cristman services the city.

Berrien County, \WST], is a very neat in-
stallation with a power of 500 watts located
in St. Joseph, Michigan. This station also
services the twin cities of Benton Harbor and
St. Joseph, Each city has three cars equipped
with Basseit 2 way mobile units. and the
county has eleven cars using the same cyuip-
ment.

The chief op is R. B, Swigert, who also
maintains a radio service shop in town. The
two cities and the county all operate the one
transmitter from their respective offices.

Laurel Keen, chief radio man of the A ichi-
gan State Police station at Paw Paz, is keep-
ing very busy these days building a push-
button controlled CW rig, and a co-ax an-
tenna to be placed on top of the station's
vertical antenna.

The CW rig, when completed, will he used
to operate on the zone frequencies with the
state control station at East Lansing. and
to communicate with other zone stations
nearhy.

The co-ax antenna will be set up to run
some experiments with 2-way FAI communi-
cation hetween a mobile unit and the station.
Tentative plans will be made soon to have
2 way I'M communication between the nu-
merous posts located in the state with the
3 state stations now in operation.

e et
I1l., FM radio.

The prescnt state radio set-up in Michigan
includes three stations, East Lansing, Pawe
Puwe, and Houghtan [ake. East lansing,
WRDS, is the interzone station for the net.
At present the only twe zone stations in
the state are the municipal stations \WPEB.
the city of Grand Rapids, and WQMG, the
city of Poutiac.

The state also has a Department of Con-

(Continued on puge 54)
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The completed receiver is housed in a standard cabinet.

Band-set dial is at left; band-spread at right.

Portable All-Wave Receiver

by RAYMOND B. FRANK, wW9JU, RADIO NEWS

Amateur radio facilities are vital (o national defense efforts. This

portable

the Nuational ARRL Field Days

during June will by now know
just how well (or how badly) they can
build units to take 48 hours, more or
less, of continual operation under far
from ideal conditions. You will have
seen how resistors get too hot, elec-
trolytics blow when their ratings are

THOSE of us who participated in

exceeded, and how the whole function

of a field station can be interrupted,
if not destroyed for the want of a re-
ceiver, a resistor, a condenser, or most
often because of “‘cranky” units.
There are two ways to attack such
a situation. The first, and the worst,
is to throw up your hands and say,
“Aw, the devil with it!”" The other is
to sit down with the gang that were
with you, or by yourself, and dope out
what went wrong and why. Then get
to rebuilding along lines indicated by
the results of your investigation.
Personally we had been using make-
shift portable receivers for more years

September. 1911

emergency communications set

than we care to admit. And sometimes
they pulled in the dx like the finest
fixed station super in the world, but
more often they just went sour, and
like a moody horse, were left at the
post.

With National Defense stressing
that each ham should have portable
gear that works, it was folly to con-
tinue to think that the make-shifts
would ever become so good (and re-
liable) that we could ever really de-
pend on them. We decided to make
the obvious change and design a re-
ceiver from scratch which would and
could be *“‘nailed down' and deliver the
goods, come hell, come high water.

When we got through with the
assorted diagrams, and lifted our
heavy head from the welter of maga-
zines, catalogs and text-books, we were
astounded to discover two things. One.
the receiver from scratch would cost
much much more than we could afford
to lay out, and secondly there was &

wiann amaovricanradinhictaons cam

will serve admirably.

strange resemblance to a SkyBuddy
in the final diagram we had decided on.
Why not do the obvious—get ourselves
a 2nd hand SkyBuddy? Since there
are about 25500 (actually there are
more than that) of these units in the
hands of the consumers, we had little
difficulty in finding one in very dam-
aged condition which became ours for
exactly $3 not including tubes. This
“junk” receiver, old, dusty and dam-
aged would be the basis for our new
portable unit. It was hard to think
that the transformation could be made,
but it was. We were on the path to a
battery-operated portable receiver.
Then the thought occurred, why not
make it a “three-way’ so that it could
also be used from a.c.-d.c. power lines
as well as with its self-contained bat-
teries. While this conversion in par-
ticular applies to the SkyBuddy, simi-
lar conversions can be made with re-
ceivers of its general type, or regularly
commercially available coils may be

21
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Careful planning permits a neat arrangement of parts plus battery space.

purchased. The physical size of this
receiver was dictated by a companion
transmitter already built and the de-
sire to keep the receiver as small as
possible. An external speaker is used

o i

because of microphonics common to
some battery operated tubes.
Circuit
The original mixer tube in the Sky-
Buddy was a 6K8. In search for a

suitable 1.4-volt substitute a 1A7G was
tried. Even with a 1A5G as a separate
oscillator, oscillation was not contin-
uous over all bands and the stability
was not good. It would not be wise to
alter the coils to use a 1A7TG tube, so
a 1R5 was tried as a combination de-
tector oscillator, and found satis-
factory.

Due to the “A” battery being limited
to 6 volts, it was necessary to limit the
set to 4 tubes, plus the rectifier. The
final layout was a 1R5 detector-oscil-
lator, a IN5GT if., INSGT regenera-
tive grid leak second detector and a
1A5GT output. The 25Z6 was used as
a rectifier for operation from 115 volt
line. The addition of regeneration to
the second detector permits its use in
an oscillating condition for the recep-
tion of c.w. signals, and just below the
oscillating point for reception of modu-
lated signals. The poor selectivity us-
ually afforded by a grid-leak detector
is more than compensated for the re-
generative feature and the “single
signal” effect is quite pronounced on
c.w. signals. No r.f. gain control
has been provided for as it was not
found necessary. The 2576 was selected
for use as a rectifier rather than one
of the 117 volt types, and used in con-
junction with a line cord as it was
desirable to keep as much heat out of
the cabinet as possible in order to im-
prove the stability. Separate filter
systems are used for the plate and
filament circuits to reduce hum.

When used on a 115 volt line, the
stand-by switch controls the filaments
and “B” supply only, while allowing
the heater of the rectifier to remain
on. On battery, both the filaments and

(Continued on page 44)

90 v.
'l +

Cy, Cy, Cs. Cy, Coy—.05 mid., 200 ». paper Mallory

2 Cu, Cyi, Cy5—2 gang tuning condenser with
bandspread scction (Sky Buddy)

C—.00025 mfd. postage stamp mica Mallory
Ci—.1 mfd.. 200 v. paper, Mallory

C.—.0001 mfd. postage stamp mica, Mallory
Cine C;—.02 mfd., 400 v. paper, Mallory
Cii—100 mfd. 25 ». electro, Mallory

C.—.002 mifd. postage stamp mica, Mallory

C.w—.00005 mfd.. postage stamp mica, Mallory
Cii. Co. C1i—40 mfd., 150 ». electro, Mallory
R\—20,000 ohms, V> w. IRC

CIRCUIT

e UL

CHASSIS
GND GND

L b

Ro—2 meg.. V> w. IRC

R;—50,000 ohms pot. Mallory

R,—25,000 ohms, V5 w. IRC

R;—150,000 ohms, V5 w. IRC

Ry—500,000 ohms pot. Mallory

R;—100,000 ohms, Vo w. IRC

Ri—1500 ohms, 10 ». Ohmite

Rg—310 ohm line cord Ohmite

T'—455 Kc. permeability tuned IF (input) Millen

T,—455 Ke. permeability tuned IF (See text)
Millen 64454

Ty—Universal spkr to voice coil, Stancor A3856

SW,—SPST toggle

H5v AC-DC

SW,, SWy, SW—3-pole double throw, Malldry
SW:—4 section—4 position (coil shorting) band
switch. Mallory

Chi—50 hy @ 15 MA filter choke, Stancor
Ci515

Chy—30 hy @ 50 MA filter choke, Stancor
C1003

Pilot light—60 MA, 2.0 v. 448

AUl RF coils and padding condensers not marked
are taken from Sky Buddy

Cabinet and Chassis—Bud

Batteries—2 Z482 Minimax, 1 Z4PIX Burgess
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SERVICEMAN'S

HE usual daily routine of Salu-

I tary Sales & Service begins when

my partner and I mcet at the
corner restaurant. Then we sit in the
rear of the shop and read our papers
while we settle our breakfasts and di-
gest the news of the world. Lately the
news has become so complicated we
often find we have digested our break-
fasts before any of the world’s affairs
have been settled.

Al must have thought these periods
a waste of time, because, on this par-
ticular morning, he let me read alone
and busied himself at the workbench.
He put pieces of scrap aluminum in
one box, copper in another. Naturally,
I was a bit piqued to think our early-
morning tradition had been broken,
even In the interest of national de-
fense, so I turned and remarked:

“IHere's a funny item, Al Man in
Honky Snack, Alabama, wrote a note
to the city fathers when they called
for aluminum, saying: ‘I am sending
you my wife, who is an old pot. Let
me know if you are able to melt her
down.” Pretty good, eh?”

My partner hove a sigh and replied:

“There’s nothing funny about the
defense effort. It's a serious business,
and may turn out to be even more se-
rious than our own—if it isn’t al-
ready!”

“No harm in laughing,” I came back.
“In fact, it’s part of the American way.
The more serious the task, the more
we will need laughs. Don’t tell me
I'm unpatriotic!”

“You probably don’t mean to be,” Al
replied, “but the fact remains I have
spent the last fifteen minutes collect-
ing junk parts to help the country,
while all you've done is joke about it.”

“That's not fair,” I said. *“I'd gladly
have sorted those parts—as soon as
they were called for. What can a
serviceman do to help in the defense
effort?”

“Same as anyone else who stays at
home,” Al replied. “He can buy De-
fense Bonds, or contribute to the U.S.-
0., or the Red Cross. Many service-
men are amateur operators who are
qualified to volunteer for work in the
regional groups that hold practice ses-
sions on the air to provide alternate
communication routes in the event of
natural or man-made disaster.

“If you want to make a fine point in
the profession, you might say that
every repairman renders a public serv-
ice cvery time he fixes a radio, for
each properly-working receiver adds
to national cohesion. Then, too, he
can use his experience in effecting
proper repairs with the utmost econ-

September, 1911

by LEE SHELDON

omy of the mectals required by the re-
armament program. Things like these
may be small items in each store, but
multiply them by the number of serv-
icemen, and it will represent appre-
ciable assistance.”

“Al” I said, “I know all these things,
and I'm willing to do whatever I can.
But be more specific—if I decide to-
day, for instance, to do something spe-
cial to help the nation, what could it
possibly be ?”

“You ask at the right time,” Al told
me. “Today you are to go to Wash-
ington Hall to make arrangements for
the rental of a public address system
at a patriotic rally being held tonight.
Let them use our best amplifier; have
plenty of spares at hand, and watch
the rig closely during the meeting.
Thousands will attend, and it is very
important the equipment works prop-
erly when appeals are made.”

That was more like it! Here was
an assignment, just like one in the
Army or Navy, where you were told
to do something you knew was useful.
I wired a little flag to the radiator
cap, and hummed ‘“Anchors Aweigh”
as I drove to Washington Hall.

A Miss Crocker explained what was
needed: a microphone for the stage,
and a pickup for a song which had
been recorded for them the day before.
Two loudspeakers, one at each side of
the stage, would cover the crowd.
Duck soup!

“Miss Crocker,” I said, “I am sure
glad to take part in this rally. In fact,
I am so glad that I will give you my
time and equipment without charge!”

“Sorry,” she replied, “but the Ar-
rangement Committee has ruled
against such offers. We had a very

4

| {verevison sets

gz

. and this is our latest
double-feature television sel.”

wan amaricantadicahictans caom

unfortunate experience last month
when a serviceman who did not charge
rental supplied us with inferior ap-
paratus and nearly ruined our pro-
gram.”

“The dastard!” I said.

“We will pay your regular charge,”
she continued. “The way you can help
us most is to be sure your equipment
is entirely dependable.”

“It shall be,” 1 promised. “Further-
more, I plan, after we receive your
check, to endorse it and return it im-
mediately to your fund.”

“What you do with your money,”
Miss Crocker said, rather impatiently,
“is your own concern. What we want
most from you just now is reliable ap-
paratus!”’

I loaded our best amplifier, speakers,
and turntable into the truck. Al
watched me.

“Going to take spares?’” he asked.

“Never needed them before,” I re-
plied, “but on this job, guess I'd bet-
ter,” and loaded a duplicate set of
tubes, another turntable, another
mike, and some fuses into the truck.

That night, after I had installed and
tested the equipment, I sat proudly in
the audience. The weather had been
perfect, and the hall was filled to the
rafters. The recording was to be
played as the final number, and I
planned to dash back-stage to the am-
plifier about ten minutes before the
switch.

As the program got going, the au-
dience became more enthusiastic than
fruit-flies over a cantaloup. The sing-
ing, the flags, the people who thought
as one in the cause of freedom, all
made me tingle with pride. And it was
Salutary Sales & Service equipment
that was getting the message across!

The final speaker was a popular sen-
ator who had flown all the way from
Washington to attend. Within ten
minutes he had brought us all to our
feet, cheering and applauding. Taking
advantage of the excitement, I ran up
the side stairs and stood in back of the
curtain until the noise subsided. The
senator resumed—and the loudspeak-
ers went dead!

I noticed Miss Crocker glance an-
grily back to the room where I had
laid the amplifier. Then she saw me

behind the curtain. Hastily, she
pointed to the mike, waving me on-
stage.

Panic-stricken, walking out in front
of a hushed audience that must have
included hundreds of our customers, I
stepped in front of the senator and
shakingly tipped the mike stand to-

(Continued on page 58)
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Main entrance to Seott Field, Illinois. United
States training center for Air Corps radiomen.

HE ham radio operator has come

I into his own at last. Literally

hundreds of youths who once

filled the air with their plaintive “CQ,

® (] CQ,” are being taught to be the “ears

and voice” of the army air corps in the
Radio Communications Center at Scott
Field, Ill. By Nov. 3, more than 15,200

[ @ [
' young men will have been graduated,
m m u n c l and 10,000 more will be entering upon
a course covering 22 weeks, but packed

with “learning” that usually takes a

year to acquire.
° To fill this schedule, 400 students
by CAPT. J. R. JOHNSTON, Scott Field, IIl. S B L5 Breis il A o
tion enroll every two weeks while an
equal number graduate. Before win-
ter sets in, however, twice as many
communications under expert Gov’t supervision. will enroll and graduate over the same
interval. To this end, School Unit No.
1, with its more than 120 buildings,

Students receive complete training in airadio

Student operates shielded loop an- Private Jack Walworth receives instruction on copying code.
tenna. It resembles a miniature blimp. Advanced students are taught to use a typewriter and “bug.”
Milwaukee Journal Photo

E
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Instructors give individual pointers
to studemts. Note modernistic desk.

will be duplicated to form Schoel Unit
No. 2 of the Air Corps Training School
for enlisted men. Scott Field will then
be graduating 20,000 men a year.

All this is necessary to provide the
30,000 pilots now being trained for the
nation’s defense with the necessary
100,000 technicians. Radio operators
and mechanics are bound to play a
most important role.

“Radio,” says Col. Wolcott P. Hayes,
Post Commmander, ‘““has become as im-
portant a combat device as the planes
themselves. All the tactics of today
are built around it. Modern wartare’s
combat teams on the ground, in the
air, and on the seas are coordinated to
operate together with striking swift-
ness through radio. Modern warfare
is impossible without radio.”

Recruited from among radio “hams”

Visitors at Scott Field, home of the Air Corps
transmitter demaonstration.

radio school, wateh a

September, 1941
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Wxie World ‘hotos.

Faclh student gets an opportunity to contact ground stations from the
o B s
“flying clas ” a huge Army 1 ber holding 12 ] and
ying classroom,” a huge Army bomber holding students and crew.

and others interested in radio work,
the school’s enrollees average much
yvounger i age than any cother similar
element in the army-—the mean aver-
age being less than 21 years. And
with at least a high school education,
or its equivalent, they also form the
most intelligent and sharpest-witted
group. The intensive course given
them is attuned to their intelligence.
In a short period they must absorb a
vast store of knowledge about radio
and at the same time acquire an al-
most automatic skill in reading and
sending messages in code.

This is done through a system of
gradual but sharply delineated prog-
ress by classes synchronized for the
purpose of gaining speed in the course,
and yet affording sufficient elasticity
for individual students to cover par-

waann amaricanradinohictornys, com

ticular phases of the work at a more
leisurely pace, or repeating them if
necessary.

For this reason, the course is broken
up into 18 phases in which are taught
radio shop mathematics, electrical fun-
damentals—direct and alternating cur-
rent theory, transmitters—including
antennae and vacuum tubes, receivers,
circuit analysis, use of manual tools,
operation of command sets, use of
radio compass, and medium and high-
power liaison sets, maintenance and in-
spection of radio equipment, the basic
code with a minimum of eight words
per minute required, radio telephone
and telegraph procedure, and flight
operation and practice in tactical
radio nets with code checks of from
16 to above 25 words per minute.

Upor. graduation from the course,

Theory and operation of radio beams are taught 10 the class
by competent instructors. Students also get practiczal experience.

Wide World I'hotos, Ine.
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Milwaukee Journal Photo

Flying cadets learn 10 be communications officers.

the students are assigned to work as
aircraft radio operators, aircraft line
maintenance radio mechanics, or
ground radio operators or mechanics.

A course is also contemplated for
training communications personnel for
the Army Aibways Communications
System which closely parallels the
Civic Aeronautic Administration.

There is also a school for aviation
cadets who take a similar course cov-
ering 16 weeks of intensive study.
Upon graduation, aviation cadets are
commissioned as second lieutenants in
the reserve and are used as squadron
communications officers. At present,
new classes in this course begin every
two months. Candidates are obtained
from among college men and the
standards of physical fitness are as
high as those of flying cadets.

Here is one of the code rooms.
is used by the Army in its military

The

Still another school operates at
Scott Field. This is the Air Corps in-
stitute which provides courses of study
for 10,500 correspondence students at
stations as far away as Panama,
Alaska, Chile and Hawaii. This sys-
tem is used principally by those who
have applied for enrollment to the
technical school but who have not yet
been entered, and for radio operators
and mechanics who wish to keep
abreast of the latest advances in ra-
dio communication. So popular is this
school that there is at present a wait-
ing list of 1,900.

In all there are 4,400 students in
the Technical school and a permanent
party of 1,200 men who constitute the
overhead to take care of the school
unit. With the expected increase in
enrollment this fall there will be 11,200

finest equipment
training centers.

A directional loop antenna is examined by two students.

men in the school alone, not counting
the aviation cadets, who will remain a
separate and independent unit.

To maintain this large school popu-
lation, a veritable city had to be built

Installation of radio equipment is
studied on these heavy Army planes.

Aerial view of Scott Field shows the vast amount of
space required for the present radio training project.
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at a cost of millions of dollars. In
School Unit No. 1 there is a large
school building erected last February
with 42,000 square feet of floor space.
There is a large mess hall with a ca-

Instructor teaching fundamentals
lines.

of radio antenna feeder

Students at Scott Field attend a class

cedure.

§ M SW & mu s
L M L]

September, 1941

Here are some of the 6,000 students learning code in hangar

This adds to their knowledge of radio technique.

pacity for feeding 6,200 men at one
meal—the second largest in the army.
Beside this there are innumerable two-
story, 63-man barracks, and many
other service buildings, all compara-
tively new and of frame construction.

The present scheol unit will be du-
plicated in every way to form School
Unit No. 2, which will house sufficient
students to double the present enroll-
ment. The school building now occu-
pied will then be converted to the use
of aviation cadets.

Serving the entire field is the Sev-
enth Air Base Group which is housed
in the more permanent section of the
field. In this section are the brick
homes of the commissioned and non-
commissioned officers and their fam-
ilies; the large headquarters building,
which was erected several years ago

in tactical pro-
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A radio operating class in full swing.
board in lower right-hand corner used to select circuits.

”. 8 z -

- a A .
"~ Photo by U. S. Army Air Corps

“classroom,” formerly used for large planes.

when it was contemplated assigning
Scott Field as headquarters for the en-
tire Air Corps; a large hcspital, a
theater, officers’ and enlisted men's
clubs, gymnasium, fire station and
post exchange. Augmenting the per-
manent group are more than 1,000 se-
lectees from Illinois, Michigan and
Wisconsin who are undergoing train-
ing in preparation for assignment to
squadrons or to detachments of the
quartermaster and medical corps as
administration or maintenance assist-
ants. Scett field is represertative of
the wvast schools that are wmstructing
students in some phase of rcdio tech-
nique. We are indebted to Capt.
Johnston for his interesting coverage
of the activities at this institution.—
Editor.

Note the pateh
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BUILD THIS CHANNEL

The finished Channel Substitute takes on the appearance of a commercially-built test instrument.

Many service measurements are possible with this latest

Channel Substitute.

It closely resembles a standard

superheterodyne receiver with added circuit features.

HE location and isolation of ra-

I dio receiver defects is made a

comparatively simple task with
the use of this instrument. The unit
consists of an ordinary super-hetero-
dyne receiver with the r.f., i.f., and a.f.
circuits brought out to jacks on the
panel. By the mere substitution of
these channels with the defective cir-
cuit of the receiver under test, trou-
ble can be located very easily.

The channel substitute has an r.f.
and converter stage tuned by a two-
gang condenser, with an oscillator
tuned by a separate condenser brought
out to the front panel. The two-gang
variable is adjusted to resonate with
one of the local broadcast stations—
for example, somewhere around 800
kilocycles.

The oscillator tank is then designed
to resonate between 995 and 1285 kec.

28

approximately. Therefore, by adjust-
ing the oscillator control on the panel,
any if. beat frequency between 175
and 465 kc. will be obtained. This i.f.
frequency may be calibrated and
marked on the panel providing the
same local broadcast station is always
used when making tests. In the plate
circuit of the converter tube we may
then produce any i.f. between 175 and
465 kc., and also the signal voltage
of the broadcast station itself. By
placing a switch and jack in the plate
circuit of this tube, all of these fre-
quencies will be available at our test
leads. This jack is called the r.f.-i.f.
jack.

With the r.f.-i.f. jack J1, in the nor-
mal position, that is, allowing the sig-
nal to continue on to the first i.f. trans-
former, and the oscillator control set
to produce an i.f. of 262 ks., which is

www americanradiohistorv com

the if. used in the channel substitute,
we then amplify the signal further.
By use of another jack, J2, the 262 ke.
output of the second i.f. transformer
may then be made available at the
front panel. This voltage may readily
be used for testing diode detector cir-
cuits of receivers.

Continuing, the diode rectifier of the
channel substitute will then rectify the
signal and feed it to the audio ampli-
fier. At this point another jack, J3,
is inserted parallel to the diode load
volume control. This jack is called
the audio input jack, and the audio
section of the channel substitute may
be used as an ordinary audio amplifier.
In this case the r.f.-i.f. switch will be
placed in the jack position to cut off
the signal voltage which would other-
wise be present across the diode load.

The fourth jack, J4, is called the

RADPIG NEWS
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SUBSTITUTE

audio output jack and is placed in the
plate circuit of the 6F6 output tube.
The audio frequency is then available
at the jack or it may be reproduced
on the speaker. It may be cut off from
the speaker by opening the voice coil
switch on the panel. This will avoid
interference between the channel sub-
stitute speaker and the one in the set
under test.
Construction

Construction work on the channel
substitute is very similar to that of an
ordinary superhet receiver, however
no AVC system is employed. The en-
tire unit is built on a 7" x 13" chassis,
and placed in a Pur-metal 8" x 8" x 16"
deluxe cabinet.

The chassis is not mounted flush to
the front panel, but is separated by
Y%-inch spacers. This will allow am-
ple room for the bottom of a 6-inch
speaker to clear. The side of the
chassis facing the front panel is cut
to within a half-inch around each side.
This will allow enough room to mount
the spacers, and the jacks and volume
control can be mounted directly on
the front panel without the chassis in-
terfering.

The first procedure is to drill and
punch the chassis, then cut the speaker
hole in the front panel with an ad-
justable hole cutter set to a diameter
of 4% inches. The jacks, switches and
volume control holes are next in line.
The panel is then mounted to the chas-
sis and the various components placed
in proper positions.

Care should be taken, when wiring,
to keep the a.c. filament leads sep-
arated as much as possible from the
r.f. and a.f. leads going to the various
jacks. The diode input jack should be
insulated from the panel. This jack
is a closed-circuit type, and is so wired
that normally the i.f. coil connects to
the 6Q7 diodes through the jack, but
as soon as a plug is inserted, the di-

by PETER T. WILLIAMSON
Chicago, 111

Standard parts are used for construction of the Channel Substitute.
The antenna and r.f. condenser is shown mounted at the rear corner.

odes are disconnected and the output
of the if. transformer is placed on
the test leads.

After wiring is completed, the next
job will be to calibrate the oscillator
condenser on the front panel in terms
of intermediate frequencies. The pur-
pose of this oscillator condenser and
coil is to resonate at frequencies of
from approximately 175 kec. to 465 kc.
above the frequency of the broadcast
station which we are going to use
as our test station. This BC station,
of course, should be the one that has
the greatest signal sirength and is on

the most hours during the day.
After we have determined what BC
station we will use, the next step is
to set the r.f. and detector gang con-
denser to a position which we believe
will resonate with the station. By
then varying our oscillator condenser,
we should locate the station, then tune
for maximum signal with the r.f. and
detector gang. Since the i.f. of the
channel substitute is 262 kc., our next
object is to get the oscillator con-
denser approximately half open when
resonating with the local BC station.
(Continued on page 48)
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R,. R, Ri, R\—400 ohms. Yy w.
R.. Ry—100.000 ohms, 1y w.

R.. Ry Ri—1 meg., Vi w.

R, —200,000 ohms, V4 w,

R.—500.000, Centralab vol. control with sw,
R,—400 ohm 3 w.

R,—50.000 ohm Y4 w.

C,. C.—365 mmf.. two-gang cond.

C.. C.—.003 mfd., Aerovox

C,, C; Cy. Cop, Ciw Crw C;—.01 mfd., Aerovox

Ta

Cs, C.—.0005 mfd., Aerovox

Csyn C.—8 mypd., 25 v., Aecrorox

C,—.005 mid.. Acrovox

C.,,—double 16 mfd., 450 v, Mallory FP
C\.—.00014 mfd., var. Hammarlund
L,—Broadcast antenna coil. Meissner 14-1024
L.,—Broadcast detector coil. Mcissner 14-1025
L;—175 kc. oscillator coil. Meissner 14-4242
T1—262 kc. input IF trans. Miller 512-H-1
Ts—262 ke, output IF trans. Miller 512-H-4

1Hav
AC

To—Output trans.

Ty—Thordarson power trans. T83R77A
J1—RF-IF output jack. Bud

J ~Diode input jack, Bud

Jy—Audio input jack, Bud

Ji—Audio output jack, Bud
SW,—SPDT toggle, Arrow

SW.,, SW,—SPST toggle, Arrow

6” dynamic speaker

Par metal cabinet

September. 1911
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Mome Repairs vs. Shop Repairs

19 O do or not to do—that is the
I question!” Yes, even old man
Shakespeare’s character had
his problem of choosing between two
alternatives. The problem of whether
a serviceman should or should not
make repairs in the customer’s home
is one which still can bring forth some
heavy arguments on both sides.

This is a question of business policy
and should be treated as such. Inas-
much as there are usually three sides
to every question—your side, the other
fellow’s side, and the right side—we
will take our usual dive off the deep
end and attempt to state our personal
views on the matter.

First, let us tackle it from a ‘“re-
view” angle. In the beginning of ra-
dio servicing, the serviceman was not
blessed with all of the servicing aids
he now can use. His tools were usu-
ally those of the electrician and his
stock was confined to a few tubes, con-
denser blocks, ete. Life was sweet and
repairs were considerably more lucra-
tive. The aerial hung high and each
repair call could be turned into an
impromptu science lecture (including
dining-room table demonstration). So
long as he didn’t spill battery acid on
the front room rug, or talk disparag-
ingly of the customer’s latest aerial
eliminator, the serviceman was wel-
come to set up “camp” temporarily in
the middle of the parlor and do any
operation on the set he desired, from
a radio tonsillectomy to a battery or
tube rejuvenation.

Radio servicemen were a race apart.
They were the original “Supermen,”
coaxing entertainment (?) from the

darndest collection of knobs, dials,
wires, etc.
However, into this serviceman’s

Eden came the Snakes of suspicion
and volume production. People began
to question servicemen as to why the
charges were thus and so. Receivers
became much cheaper in price. Serv-
ice charges tumbled and tubes (the
best profit-makers a serviceman ever
had) became cheaper and, oh, so va-
ried in types. Sets became complex,
cantankerous and downright difficult
to repair. Test instruments helped,
but test instruments became large,
heavy and remained fairly delicate.
To complete the deterioration of this
Eden-like existence, the $9.95 set was
thrust upon a waiting world.

It all added up to trouble—in large
hunks—for the serviceman who still
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adhered to the custom of repairs made
in the customer’s home.

People were no longer interested in
hearing about the “innards” of a radio
receiver. They either were bored, or
they had a cousin who, they were sure,
knew more about it than the service-
man would ever know. They no longer
thought that the tableau of a service-
man crouched on the parlor rug in an
attitude of prayer, with all his tools,
parts, tubes and instruments around
him, added one iota to the home deco-
rative scheme. They were interested
in (1) getting their radio fixed “yes-
terday” and (2) paying no more than
one-half what the job was worth.

Editor’s Note: Mr. John Rider, in his
column “As I See It” covers another
slant on this subject. This article, as
well as Mr. Rider’s, is most timely n
view of the statements made recently
in READER’S DIGEST.

So as not to prolong this discussion
any further than necessary, let us give
you the definite conclusions by which
we reached our decision to stop repairs
in customers’ homes.

(1) If the repair was to be made to
a midget or other small table model,
the repair cost must be as low as pos-
sible else we would lose the repair. It
must be as high as possible, else we
would not make a profit. Thus, we
felt that we would rather make the
customers deliver and pick up their
small radios so that the time for which
we charged them was working time,
not delivery time. In this manner we

saved a good deal of time ‘“running
around” and applied it to profitable
bench work.
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RINGING
THE BELL

by

MILBOURNE

(2) Inasmuch as the radio public
has not been educated as to what a
radio serviceman’s time is worth, we
felt that a more equitable charge
could be made if the work was done in
our shop, rather than in a customer's
home. The finding of an intermittent
condition might necessitate the re-
placement of only one condenser, but
the physical size of the part might
seem very small as compared to the
cost of the time necessary to find it.
Also, we found by bitter experience
that it cost $1 to $1.50 overhead every
time we touched a set and this must
be paid on every set even though the
repair was limited to the replacement
of a tube which took but a moment’s
bench time.

(3) We knew that a better repair
could be made in our shop than in the
customer’s home because of the tools,
test equipment and stock at hand. We
knew that shop repairs took less time
than home repairs because of the con-
venience of these same items.

(4) We knew that customers feel
that if a repair was made in their
home, it was (to them) a minor re-
pair. If the same repair was made in
the shop it was a major repair. We
tried not to have minor repairs—not
because we had any intention of over-
charging our customers—but because
we knew what we must get from each
repair to stay in business, and this
amount was more than the customer
thought a “minor” repair was worth.

{(5) We knew that when we got a
radio set on our bench, we could check
it more thoroughly and in this manner
we could be assured of a minimum of
“call backs.” As we guaranteed our
work for 90 days, we felt that we were
taking much less of a chance in doing
so if we had the set in our shop for
a thorough check-over.

(6) We honestly tried to do a good
repair job on every receiver and this
must, of necessity, include a realign-
ment (or at least a check of the ex-
isting alignment). We felt that by
the time we carried all this equipment
into a customer’s home and made her
afternoon hideous by the whistles and
cat-calls attendant to a re-alignment,
we would be persona non grata from
there on.

Thus, we do no work in the cus-
tomer’'s home. The set is repaired in
our shop—or else. (Or else some other
serviceman gets the job.) So far, we

(Continued on page 47)
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'I-‘HAT America is awake, alert to the
acute problems of the nation is more
than cvident in industry and home to-
day. With uncanny preciseness, remarkable
solutions have been effected to give our na-
tion the immediate help she nccds for na-
tional defense. And within the scope of in-
dustrics who have risen with such  deter-
mination to aid defensc, we tind radio.

Faced with the Herculean task of sud-
denly finding suitable substitutes for parts
and materials. to atford releasing of essen-
tial defense metals and materials. the radio
industry has come through with flying col-
ors. The new receivers and accessories of
1042 more than attest to that.  With in-
genuity. typical of radio engineering in this
country, the substitutes consummated atford
improved results, rather than substitute re-
sults as many feared.

The varicty of metals and materials used
in manufacturing radio receivers, parts and
accessories is most extensive. as the chart on
this page shows.  Thus, with the inlensive
defense campaign calling for the production
of 50,000 airplancs (in addition to the 300
heavy hombers per month recently ordered
by the President), 130,000 aviation engines,
17.000 heavy cannon, 25000 hght cannon,
13,000 trench mortars, 33,000,000 artillery
shells, 300,000 machine guns, 400,000 Garand

semi-automatic  ritles. 1,300,000 Springtield
rifles with Dayonets. 113,000 motor trucks,
25,000 trailers, 106.000  field telephones,

144,000 miles of telephone wire. plus hun-
dreds of ships, thousands of tanks (13 and
26 ton types), in addition to countless other
necessities,  imperative to  defense, it s
clearly evident that the subsided use and re-
lease of many of these vital metals must pre-
vail, small as the quantities may be, in some
instances.

This conservation is imperative, in spite
of the natural rich resources of our coun-
try, and for a variety of reasons. Take the
case of aluminum, for instance. wherce short-
age problems are causing plenty of worry.
Yes, we have plenty of bauxite, from which
aluminum is formed, but, we don’t have the
necessary power or facilitics to produce it.
Probably the greatest cause of the trouble
bas been a lack of rain. With two ycars of
scanty rainfall to account for, the hig dams
on the Little Tennessee have been unable to
supply the terrific amonnt of power neces-
sary to produce aluminum (10 kilowatt hours
for every pound). And unless rainfall in-
creases over the watersheds of the Ten-
nessec  and its  tributarics, the aluminum
situation down herc¢ may not look much
brighter.  To counteract this, the “'save
power” move has been started.  This move
is also intended ta help production of other
metals, requiring huge power drains.  In the
soutlh, the move has bheen under way for some
time. Streets of  Atlanta,  Birmingham,
Knoxville and many other cities in this area,
no longer have bright show windows. In
front of drug stores, will be found old time

kerosene lanterns. in place of the super-
neon  signs. Theatre  signs  have  been
dimmed, restaurants have  “candle-light™

suppers and homes are sprinkled with candle
light.

The prolonged drought in the South, cut-
ting down rescrves of hydroelectric power,
has prompted recommendation of the ad-
dition of reduction plants in Arkansas to
produce 100,000,000 pounds of aluminum; in
the Grand Coulee area of Bonneville, where
two plants of 140.000.000 pound production
are to be erccted : in upper New York State
where two plants of 150.000,000 pounds ca-
pacity are to be erected; in Alabama, where
one plant of 100.000.000 pound capacity will
be built: in California where a 70,000,000
pound capacity plant is in the making and
in North Carolina where a 40,000,000 pound
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National Defense

and the 1942 Radio

by LEWI

W

NNER,

New York City

Authoritative data based on a recently con-

eluded tour of over 100 manufacturing plants,

in 12 states. shows seme interesting findings.

Reproduction of a late OPM poster.

capacity plant will be built. This, in addi-
tion, to the plants already in operation.
should help to solve the problem. provided
rolling mill facilities are available. This
important problem, too, is in the process of
being solved.

\When it is realized that simple fighter
planes use some 7000 pounds of aluminum
in their structure and heavier planes, such
as bombers, correspondingly more, it be-
comes quite evident that aluminum econo-
mies in industry are most essential.  With
radio using over 2000 tons of aluminum last
year, the industry’s contribution by sub-
stitution is noteworthy.

Variable condensers consumed over 50%
of the aluminum used in radio last ycar.
Thus, the first step was to find suitable ma-
terials that would serve in this important
capacity.  \Vhile steel was immediately ree-
ommended, too many problems kunown to
enginecrs  from  past  experience.  were
thought of as making this suggestion im-
nracticnl.  However, it was not long after
the Office of Production Management made
1ts lustoric priority statement concerning
aluminuim, that stecl condensers made their
appearance in the test laboratorics of re-
ceiver manufacturers. That the condensers
were most suitable, is best evidenced by the
fact that most receivers this fall will be
using them, and with exceptional results.
The steel used in most instances has a lead
coating, giving it the properties of a soft
steel.  This new material was, strangely
¢nough, in the process of development for
over a year prior to any priority situation.
The rescarch was prompted by the desire
to develop materials that would be perhaps
more suitable and effective.  Thus, the new
metal is not the rcsult of haphazard tinker-
ing, but rather the result of studious re-
search.

By treatment with special liquids, cor-
rosion is entirely averted in these new con-
densers.  This anti-rusting process elim-
inates one of the most dangerous problems.
Other characteristics of the condenser are

Chart shows what materials are needed for radio items and where obtained.

Source of Supply of Metals M?r:aleaéJi:ed M?:aliagis:d Source of Supply of Metals
New York Montana . Tenn. Montana
gelw r.IJersey Ida:o Ala. Idaho
klahoma Uta ILVER Missouri Arizona
Kansas Nevada ZINC S5 S. Dakota Nevada
New Mexico Washington Colorado Oregon
lowa Missouri Utah Wash. -
. . Alabama Mexico
NI Seorgia {Bauxite) TIN  |Bolivia Dutch E. Ind.
Alabama Arkansas ALUMINUM British Malaya
New Hampshire Alabama Mexico
North Carolina MICA Mﬁ_ SDak. Nevada
Pennsylvania TUNGSTEN Burma Road (China)
West Virginia MOLYBDENUM ]Arizona Colorado
Michigan STEEL | Alabama Missouri
Alabama Winoi lowa Okiahoma
inois New Mex, Colorado
B LEAD Montana Idaho
Georgia Nevada N oo
Montana N Cuba MANGANESE Wash. Mexico
rica —
Nevada California
Telnn. |da:° MERCURY Mexico
Alabama Uta
Michigan Arizona ACETELYNE Canada
New Mex. Nevada COPPER BLACK
Colorado Washington m Gulf of Mexico
Oregon Mexico AGNESIU (Sea Water)
Montana Chile NICKEL Canada
New Jersey flinois Africa Philippines
Georgia Minn, IRON CHROMITE Turkey

aananas amaricanradiahictan, onms
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less drift and less microphonics, two diffi-
cultics that stumped engineers in prior at-
tempts. Since the torque (ounces of weight)
is greater, due to the natural increased
weight of the metal. these condensers will
not be used with mechanical tuners. The
rotors will be too difficult to swing, and
counterbalances will not be of any assist-
ance.  Thus, receivers using mechanical
tuners will. of necessity, use permeability
tuning with domestic powdered iron in the
cores.  Electrical tuning systems will, of
course, still be able to incorporate these
variable condensers.

The innate properties of the steel, caus-
ing some elasticity, will prompt strict at-
tention towards alignment and calibration.
While the manufacturers will make every
cffort to attain perfection, tracking prob-
lems may become more frequent and thus
warrant additional attention on the part of
the service man.

In many other portions of the receiver,
aluminum pieces will be absent from the
1942 receiver.  The i-f shield cans will be
cither of steel or powdered iron. dependent
upon the tuning methods and chassis size
selected by the manufacturer. If sufficient
chassis space is available, powdered iron
shields may be used. These shields are said
to increase the Q of a coil considerably
over aluminum, zinc or “tin can’ covers.
The steel containers will be of the same
size as the aluminum, and smaller in some
instances.

Disappearing from its popular position on
the chassis also. will be the aluminum can
covered electrolytics. No metal substitutes
will be used here at all. Either impregnated
kraft paper or cardboard containers will be
seen here. And in some instances, plastic
tubes will be used. The dehydration prob-
lems, which led to the earlier selection of
metal cans, have been solved, so that the
new type condensers should serve their pur-
pose efficiently. Although wet electrolytics
have been used only in few instances in the
current models, their absence from the re-
ceivers now coming off the line will be prac-
tically complete, due to the shortage of
aluminum cans.  While aluminum foil is
still available, it is becoming increasingly
harder to get. Substitution of lead foil
in paper tubular condensers is accordingly
planned. These condensers will naturally
be slightly heavier and larger, since lead
cannot be rolled off as thin as aluminum.

Permeability tuning which heretofore was
most commonly used in auto sets and re-
cently adopted for many F-M receivers, will
also  Dbecome  quite commonplace in  the
household receivers of 1942. Several man-

ufacturers have already indicated that 809
of their production for the fall will use this |
form of tuning. 3
Thus far, no substitution has been found
for alnico. used in p-m speakers, and thus
the only alternative has been to use electro-
dynamic speakers where such a switch, of
course, is practical. Such has been the
case of the AC/DC sets. In the more ex-
pensive models, the electrical deficiencies
caused by the changes has been corrected.

In the cheaper models, reduction in effi-
ciency as much as 3 db. has been allowed.

It is quite evident from the foregoing
that Iron. Steel and Lead have been the
standard of acceptance, thus far. for substi-
tution purposes. These three metals are also
all on critical prioritics list, but the present
supply, and anticipated supply is of such
proportions as to assure a fairly constant
How.

With the pronouncement that nickel was
on the critical list, came the fear that tube
production would be stopped. Thus far,‘
production has been reduced, hut not suf—?

ficiently to cause shortages. Some substi-

(Continued on page 55)
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Aireraft Electrical System

HE modern aircraft radio and electrical

installations encountered by the prac-
ticing aircraft radio technician often present
trouble-shooting problems that test his in-
genuity at every “turn of the road.” [t is
conceded that experience and proper train-
ing are essential attributes in any highly
specialized work; in very few cases will one
supplant the other.

The aircraft electrical and radio installa-
tions found in modern aircraft today, vary
as widely in design as do automobiles: but
after all is said and done, they all operate
upon the same basic fundamentals. With
this thought in mind then, we shall proceed
to discuss modern trouble shooting pro-
cedure in the aircraft system.

Units comprising the electrical installation
aboard most aircraft, consist of : main stor-
age battery; generator; lighting systems,
both exterior and interior:; distribution
panels or main junction box; voltage reg-
ulator; reverse current cut-out; master
switch and/or switches: starting relays;
starter motor: and associated wiring. The
ignition system is classificd sometimes as an
integral part of the main electrical installa-
tion. However, we will consider it as hav-
ing no direct connection with the “central-
ized power system.”

All power (unless a self-contained battery
operated set is used), is obtained from the
main storage battery and generator system.
These batteries may have ratings of from
6 to 24 volts, and ampere-hour capacity rat-
ings as high as 180. depending upon “bank
connection.” The generator usually is de-
signed for a 50% over-load rating to take
care of “starting surges” and will usually be
designed to have an output one-half times
larger than the highest current requirements
of the installation. That is, taking the bat-
tery as the ‘“secondary current source” in
parallel connection and assuming that it is
always fully charged. In some aircraft two
hatteries are utilized to advantage, but these
are usually found on board large aircraft of
the multi-engine type only.

Our first trouble, and a very prevalent one,
is of major concern, viz., poor battery oper-
ation. It is of paramount importance not
only because it serves the installed radio
equipment but other equipment as well. Im-
proper care of the main battery seems to be
the underlying cause of most of the troubles
encountered. Water should be added to the
battery at least once a week. if the aircraft
does much flying. and oftener in the sum-
mer months.

Tests with a hydrometer (for specific
gravity of electrolyte) should be performed
every week ; terminals should be coated with
grease and connections should be tight. It
is said, that low voltage is just as detri-
mental to the radio apparatus installed, as is
high voltage. It is therefore necessary that
both the generator and battery be inspected
and tested periodically to assure rated out-
put. A “low"” battery may indicate its con-
dition in a number of ways. The bright-
ness of lights: sound of dynamotor (no high
pitched whine); weakness of receiver out-
put; low transmitter output and low inter-
phone volume all indicate a weak battery in
most cases.

In the air, the conditions noticed above
would necessarily indicate improper gen-
erator action if a heavy load is imposed on
the source. Too. the voltmeter, usually in-
corporated in every installation, will in most
cases show low voltage rcadings. \When the
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aircraft storage battery is in the shop for it's
60 day examination, it should not be charged
quickly by the application of high current.
Rather, it should be trickle charged and im-
mediately after this operation, it should be
load tested with the approved type instru-
ment. The load test is the most reliable
of all tests to show the exact worth of the
battery: although the hydrometer test is
taken to be the best by some technicians.
Overcharging of a battery is to be discour-
aged, as well as undercharging, although
the former will do no permanent harm.

The generator should he inspected for
wear of commutator surfaces: the align-
ment of the brush holders should be checked
as well as the wear of the brushes and
lubrication. Very little trouble will be had
with the average aircraft-generator if the
voltage regulator and the reverse current
cut-out are operating properly. It would be
wise, too, to check the generator condensers ;
these  sometimes overheat with resultant
breakdown of the dielectric material caus-
ing shorts.

The adjustment of the voltage regulator
should not be attempted by the novice. nor
should the reverse current cut-out adjust-
ment be performed by one who has had no
previous experience in this work: reasons
are apparent.

Under no circumstances should fuses that
do not have the maximum current ratings
be installed in the terminal junction box.
Lower rated fuses than those required are
about as troublesome as those having over-
age ratings. On heavy loads (maximum
drain) the low rated fuses will blow: and
over-loads will not cause the over-rated
fuses to blow with consequent damage to
cequipment, unless the equipment itself is
fused.

Where a balanced charging system (two
generators-two  batteries) is utilized, care
should be taken to see that inputs are bal-
anced. Where one ammeter shows a high
rate of charge in contrast to the other show-
ing a low rate of charge. the former reading
indicates a low battery or a heavy drain.
Therefore, the other generator should Dbe
balanced with respect to the first in order
to equalize the loads. In many instances
“no charge” indications will in turn give
way to indications as to the worth of the
reverse current cut-out. Points stick and
burn open or the spring tension is incorrect.
Correct adjustment of the reverse current
cut-out plus regular cleaning inspections will
eliminate most troubles attributed to this
unit.

When replacing any wiring in any conduit
in an aircraft installation. the same size
wire as was removed should always be used,
because the size has much to do with load
requirements. In case a “wire burnout”
occurs, larger wire should be used, space
permitting, but wever smaller wire.

The aircraft electrical starter (engine) is
sometimes a source of trouble. A complete
understanding of DC motor operation is es-
sential in order to cope with each trouble
that arises in this specific part. In most
cases, high spot brushes will be a source of
trouble, as will dirty commutators, and loose
connections. Sometimes. windings will be
found burned and shafts will be found
“frozen,” these conditions are due, in part,
to prolonged operation on “cold starts.” Due
to the fact that these starter motors must
turn at very high speeds, prolonged operation
will, in many cases. cause excessive leat.

(Continued on page 56)
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Connections to the amplifier are made at the terminals mounted on the side of the chassis.

Beginner’s 14-Watt Amplifier

by L. M. Dezettel

Allied Radio Corp., Chicago

THE beginner experimenter has
been left out of the picture too
often when it comes to describing
the construction of an amplifier. It is
to you fellows who are not too thor-
oughly acquainted with the meaning
of “db gain” and “frequency response’
that this article is addressed. The con-
struction of this amplifier is simple.
The cost low. And the results will be
equal to those obtained by the more
technical minded constructor.

The amplifier operates from 105-125
volts, 50-60 cycles a.c. It has sufficient
gain for use with a crystal or other
high impedance microphone, and when
used in conjunction with the proper
output transformer, will operate one
or several speakers. This combination
makes an excellent public address sys-
tem for covering an indoor area of
about 15,000 square feet. Outstanding
among the many features are: Push-
pull beam power output with full 14
watts peak audio power (12 watts un-
distorted), inverse feed-back for high-
est fidelity, balanced phase-inversion,
contact potential biasing of the first
tube, and three inputs—microphone,
phonograph, and radio, each one oper-
ating independently. The superior sin-
gle-ended metal tubes are used as mi-
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New circuit design plus added features are

included in this efficient amplifier.

Parts

are inexpensive and econstruction Is simple.

crophone amplifier and phase-inverter.

Front controls are : microphone gain,
phonograph gain and tone control with
on-off switch. No volume control is
used for the radio input, because the
volume control in the receiver is used
when that input is hooked up. The
four-contact socket on the back takes
a standard four-prong plug for a
speaker extension cord.

The chassis listed in the parts list is
available already punched and formed
and is made of heavy gauge steel, fin-
ished in baked-on black crackle. Con-
trol markings are silk screened onto
the front of the chassis.

Assembling the Amplifier

All parts, except the small tubular
condensers and resistors, are mounted
on the chassis as indicated in the pic-
torial diagram. Be sure that tube
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guide pin slots are facing the front of
the chassis. All sockets are mounted
from under the chassis, while the three
input strips are fastened onto the
outside.

When wiring the amplifier, two im-
portant precautions must be kept in
mind. All leads must be laid down
close to the chassis. Leads from the
input and the output of the amplifier
should be kept as far from each other
as possible.

Do not make connections any longer
than necessary. If pigtail leads on the
condensers and resistors are longer
than needed, clip them off to the de-
sired length.

Solder all connections carefully with
a well-tinned hot iron and resin core
solder. If solid core solder and sep-
arate paste is used, no more than a
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dab of paste should be used on each
connection. Apply the iron to the con-
nection and hold it there until the con-
nection is hot enough to flow the
solder.

Work slowly and carefully. Check
off each connection on the diagram as
you wire the amplifier. When you
have finished, go over your work once
more. A few extra minutes spent in
wiring and checking may save hours
of searching for trouble later.

The diagram shows the output
transformer leads connected to the
speaker plug to indicate the proper
prong connections. For public address
work, you should have at least 25 feet
of 3-conductor cable connected be-
{ween the transformer and the plug.
The transformer is mounted on the

speaker which saves much space.
When you use more than one
speaker, be sure to maintain proper
matching to the transformer. The
average speaker, for instance, has a
voice coil impedance of 8 ohms. The
transformer listed here matches this
voice coil impedance to that of the
tubes—7000 ohms. The diagram shows
the proper transformer taps. Where
two such speakers are used; however,
their voice coil leads are either wired
in series and have a total impedance
of 16 ohms, or are wired in parallel
and have a total impedance of 4 ohms.
Different transformer secondary taps
are then used. In the first case they
would be No. 2 and No. 6. In the sec-
ond case, they would be No. 1 and
(Continued on page 47)

—Ca

)
1t

C1—.005 mfd.. 400 v. paper. Knight
C.—.1 mfd.. 400 v. paper, Knight

Cs, C;, C4o—.05 mfd., 400 v. paper, Knight
C—16 mfd., 250 v. electro, Knight
C:—10 mfd., 25 v. electro, Knight

Ci, C1:—.01 mfd., 400 v, paper, Knight
Co, C1o—20 mfd., 450 ». electro, Knight
Ri—5 meg., Vo w., Knight

R.. Riz. Ry, Rus, Ryy—500.000 ohms, Yy w.
Rs. Ri—1 meg., Va4 w., Knight

Ry, R117—250,00 ohms, V4 w.. Knight

il
RIS RI7 AT ¥
J_ {.} l |
= 1
Ri4 - SPKR
—~C9 cio T2
80

cH

=

TO HTRS =

Ro—50,000 ohms, V4 w., Knight

Ry«—1500 ohms, V5 w., Knight

R::—250,000 ohm pot. with switch, Knight

R:—300 ohms, 3 w., Knight

R{,—20,000 ohms, 1 w.. Knight

T,—Qutput trans., Knight B9593

T,—Power trans., Knight B11614

1—RCA 65J7, 1 RCA 6SC7, 2 RCA 6V6G, 1
RCA4 80

1—10x6x3” punched chassis Knight N2339
4—Octal sockets

R;, R;;—100,000 ohms, V4 Knight 2—d4-prong sockets
Ry, Ri—1 meg. pot., Knight 1—d4-prong speaker plug
Underchassis view shows tube sockets lined up near front of chassis. The
plate-and-filament transformer is farthest from the preamplifier stage.
34
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NEW TUBES

CA announces 5 new tubes as fol-
lows: RCA-6SL7-GT, Twin Triode

Amplifier, RCA-1631, Beam Power
Amplifier, RCA-1632, Beam Power
SG_Z" -'5'::6 GTI:_.‘;.\, fs'“PT'

Amplifier, RCA-1633. Twin-Triode Am-
plifier, and RCA-1634, Twin-Triode
Amplifier.

The 6SL7-GT is a twin-triode am-
plifier of the high-mu (=70), single-
ended type with separate cathode
terminals for each triode unit. It is
recommended for use in resistance-
coupled circuits as a voltage amplifier
or phase inverter. This high-mu type,

| like the 12SL7-GT, has separate cath-

odes which are brought out to ter-
minals in the base and, therefore, of-
fers much greater flexibility from the
circuit designer’s standpoint than do
other high-mu twin-triodes having only
a single cathode connection.

The 1631, 1632, 1633, and 1634 are
special-purpose tubes primarily for
added convenience in the design of
special storage-battery-operated mo-
bile equipment. The 1631 and 1632 are
intended for applications critical as to
uniformity of characteristics, while
the 1633 and 1634 are for applications
critical as to matching of the two tri-
ode units. The 1631, 1632, and 1634
have 12.6-volt heaters and the 1633 has
a 25-volt heater.

MERSON adds 6 new tubes to line.

Six tube types, relatively new to
distributors, dealers and servicemen
have been added to its renewal tube
line, announces the Emerson Radio
and Phonograph Corporation, New
York City. While in the category of
new tubes for replacement purposes,
these types have been used in fairly
large quantities as initial equipment,
and renewal demand is already being
felt.

Types added are: 12SF7, a diode-
super control amplifier pentode, 6SS7,
a triple-grid super control amplifier,
1SA6GT, r.f. pentode, 1SB6GT, diode
pentode, 3B5GT, beam power ampli-
fler, and 117Z4GT, half-wave rectifier.

“June completes one year since the
introduction of Emerson tubes in the
renewal field and as initial equipment
in radio receivers”, stated Jack Geart-
ner, Assistant Sales Manager, in
charge of tube sales, at a recent meet-
ing. “Many millions of Emerson tubes
are now in use in every state and in
all countries throughout the world
that have been open to American
trade. A natural replacement market
has already resulted and is being aug-
mented steadily by factory shipments
of thousands of additional Emerson
tubes in sets each day.” —30
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OR years the Radio industry has been

greatly overcrowded with the inevitable
low wages and poor working conditions. How-
ever af the present time almost all branches
of the industry are in dire need of trained
men. The Defense agencies have taken many
of the skilled civilian workers, creating numer-
ous openings in the manufacturing field. Many
hams now working at other forms of work less
pleasant would do well to investigate the pos-
sibilities of technical schooling to fit them-
selves for these jobs. The fact that you hold
a ham ticket tells the prospective employer
little. This is an age of specialists and the
man who knows a little more than the next
fellow about some particular subject has a
very definite advantage. Your ham background
is an excellent foundation for further train-
ing in Radio. The man who has his hobby for
his work is usually a far better worker than
the one who works to eat.

The Hamchatter Editor,

From the Mail Bag

DEAR ODM -

In looking over the Ham Chatter Col-
umn I see a lot of comment on power. Also
a lot of new hams doing so well in a week
or so after they get their tickets. How
many are using low power” It looks like
the boys_are getting commercial.

I wonder how many of the boys conform
to the IFCC ruling that the minimum amount
of power be usxed over a given distance to
carry on satistactory communication?

I would like to see that rule enforced.
1t doesn't seem fair to me that the boys
that can have hi-power should be using 2
kilowatt to work Gary from Chicago and
putting a sig in here that makes it impos-
sible to work locals thru.

1, myself, have heen on a good many
vears and have no trouble getting out on
any of the bands and T seldom use more
than 25 watts input. Of course I have spent
some time getling the ant cut to the proper
lengths for the fregs 1 work on.

I do admit there are times when fone
doesn’'t get out =0 far on 160 and 75 but I
never fail to get the ¢s=0’s up to 250 miles
and I run only 15 watts input on these
hands,

I would like to see all hams limited to
not mote than 100 watts input on their
rigs. In this way it would make it better
for all the hams. Qso's in New York

wihhjp, wlmfy, wllnu.
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wouldn't be ruined by ¢gqrm from a W6 or
vice-versa. You could always work the boys
near you then and if yvou wanted DX. stay
up or get up in the wee hours of the morn-
ing.

I almost forgot that 1 should tell you mi
call, it is WSBJD. Viso am usually known
as “Red.

I don’t expect this to be printed, but
would like to xce some comments on this
minimum power ruling.

Also in closing and as a parting thought
I would like to know how come s0 nmuiny of
the hams on the fone bhands can't copy cw
at all.

73, “Red” WSBID.

EAR Hamchatter Ed:

In recent issues there seemed to be quite
an argument over the advisability of using
‘phone in the AARS. With all due respect
to the opinion of several of the fellows to
the effect that it is possible to handle mes-
sages raster with ’phone, and pointing out
the abundance of 'phone operators as op-
posed to the comparative scarcity of good,
high-speed cw tratflic men, I cannot believe
that ’phone can ever replace ¢w in Army
operations except in a very few. specialized
cases of a4 comparatively limited nature. To
find out the most efficient way of doing a
thing, merely look to the fellows who make
a living at it. I challenge anyone (o pro-
duce an example of any commercial traffic
system using phone. ‘There just aren’t any.
Is thnt because the ecommercial ops are all
old-fashioned, or that they ecan't atford to
install 'phone equipment? Of course not'
The bhare facts are that ‘phone just isn’t
eflicient in message hamdling. Can you
imagine a press dispatch coming in like
this, "The Bolshevists are falling back on
the Voroshilovgrad sector,” and any op tak-
ing that down accurately? Not only would
this system be less accurate, but also slower
even when ecommon words are being sent.
because the receiving operator would have
to take the incoming message down in
shorthand, then type it out later. wastiny
valuable time. And as a third point in dis-
cussion, in Army work where a minimum
of power is a necessity, any ham Knows
that cw will cut through more hush, line
noises, and static for a given power, cover
longer distances, and be more intelligible
than ‘phone. So, it seems to me, that as
“The Sergeant” said in the July issue, it
all boils down to the faet thiat these ** "phone
boys are jest too lazy to learn code more
than 13 wpm” and yet want a radioman’s
job in the Army. 73's. WRUOF.

SOI\IE zossip from WEUDPO:
WSQPJ, formerly of Republic, Ohio, is
now right in his elentent grinding xtuls in

wibdnu.
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Carlisle, Pa, We're mighty glad to hear
you like your new job, Harry.

Since WILTR, of La Grange, Ind., raised
his ant, he layvs a better sig in here than
formerly-—if such a thing is possible. Cal
always has had one of the most consistent,
best-sounding sigs on the air, me thinks.

WIQYY, who recently received his Class
A ticket, now alternafes between 75 and
160. Apparently the op isn’'t too high brow
to return to the 160 m band occasionally
for a rag chew with his jughead pals of the
good ole days. Ain’t it the truth, Ed?

WRATV, operating fixed portable in E.
Canton, Ohio, just put a complete new trans-
mitter on 75 m phone. He confesses that he
ran into plenty of trouble with an 807 buf-
fer. It's evident that you have the diffi-
culty well under control, Bob, 'cause your
sigs sound fb from here.

Some cw hound remarked in scathing
tones that anybody can operate phone,
Hmm, could be, could be. BUT it isn’t
every person who has the patience—as well
as the intestinal fortitude—to glue his ear
to the receiver and practically go into a
trance in the attemipt to pull weak phone
stations thru the orm—and not end up
fit to be fitted for a straitjacket. After all,
it takes two to make a qso. Receiving cw
is usually comparatively easy, but ‘“going
goofy” and *“trying to pull in weak or fad-
ing phone stations” (which is what we all
are at times) is synonymous. What? Do
I hear loud shouts of controversy? Oh,
well, let’s skip_the whole thing.

It's reported that WSFHB, the former
Hollywood bachelor, who is now married
and living in Toledo, has a small rig on
the air. We've been listening around for
yvou, Paul, but so far have failed to hear
you.

According to a post card sent to us by
WRTAO, from Scott Field, TII., Dewey likes
Radio School and is getting along fb. How.
ever, he admits that being an SW1L is kinda
hard to take. The 400 watter formerly at
his  disposal is now being operated by
WRCHS, Findlay.

Speaking of endurance, how’s this for an
example? WS8RXJ spend about 1% dayvs
steady work building himself a speech am-
plifier recently. Starting at noon, he worked
until late at night: then got up early next
morning and finished the job at noon. That
sure took a heap of wiring! It’s the eighth
speech amplifier (Gene has built in the last
four years, so he’s had lots of experience.
Maybe that’s one of the reasons why he
gets such good results.

WSUPE lacks only Rhode Island for a
WALS.

July 20th was the date set by WSVDJ
for erecting a new 130 ft. vertical ant.

WRUSR has his new 807 rig on the air,
Result: He’s working out and really get-
ting himself some good reports. 'Atta boy,
Will.

WSIAO is now working on the B. & O.
R.R

.\\;e aren’t hearing much from WESHQ,

the great outdoor man, these days. Pos-
sibly  it’s because the groundhog season
has opened. Are you having any luck,
Lewy?

What's happened to WRTSB? He’s prob-
ably pounding brass down on 80 m. ey,
Ed, how's about climbing back on your

favorite 160 m ke and giving us a buzz?

Two brand now hams on 160 are WSWCR
and WRWBEBX, both of Toledo, Ohio. Greet-
ings, felias.

FROM our reporter W4GIF:

Quite a few of the Greenville bovs and
gals took in the Cornelia, Ga. hamfest and
had loads of fun,

WAFCW Doc is laid up in hospital at Ft.
Jackson 8. C. wid bad foot—we all wish
yYou a speedy recovery QM.

WIDAM-CW worked 40 hrs. in 8S con-
test on CW and came in second. Also tried
2 hrs. on fone and came in FIRST (S.Caro-
lina only).

Wonder what will happen next? W4BWC

Field Day camp of w®vsx/9.
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Paul finaly got back on the air after long
absence. Welcome OM.

W4HEY Posey is trying his luck on 1.-
75me. CW. We understand he handles most
of traffic for S.C. boys and gals. Over S.C.
trifc net which was recently formed on CW
but the fone net has been going strong for
E)he past 1% years. Well more power to U

oys.

W4CSP, Linn, has been strutting his stuff
since he joined the AARS. Was made mem-
ber of rag Chewers Club (this reporter is
also member of the dear Ole RCC) ap-
pointed emergency Coordinator and OPS for
S.C. \Was made member of S.C. emergency
net, voted secretary of Cireenville Amateur
Radio Club and is also member of that
famous KNOT HOLE net. Keep up the gud
wrk Linn.

W4HGB, George, is still on 160 fone and
is_ active member of various trffe nets.
W4CHD, Otis, is doing veri FB on S0C\W
and has made quite a name for himself as
a trffc wizzard. W4HALS, George, is veri
proud owner of new receiver, which hap-
pens to be a HQ 120x.

Ann the XL, who took the class B exam
9 weeks ago still has high Hopes of being
on the air veri soon (hope her luck) in fact
the transmitter is ready now but no ticket.
Well ANN no news is gud news. Fij!

WAFHE has changed QTH to Florence
S.C. and now the town can boast abt two
HAM stations, the other is W4GUJ who's
handle is John.

WAEFWO, Irving, changed QTH to Co-
lumbia and we hear he is now OPS. and is
tring to improve code speed. Lot's of luck.

Well, Field day is over and the GARC
really did fine. Worked 120 stations wid

wBspq ex-wi#pak.

Meissner signal shifter wid 15 watts, the
Oops ran into some bad luck as it rained all
da and nite, and was using balloon sup-
ported antenna that is until it burst abt
60 ft. in the air after abt 3rd. reflll Hi. But
that “OLEK” ham spirit was there and all
in all it was funny. Everi body seemed to
have lots of fun. The ops were WA4IBJ H,
WiK7Z, W4GPX, WIFNS, W4HDAM, W4
HEY, W4iCSP and loads of others.

W4BPD, Gus, came in first in S.C. con-
test on CW. Seems as if he es W4DAM
ran a veri close race. The gang is proud
of you Gus.

WAGCW, Newell, has his 809 on 1.75me.
fone and has a veri B signal.

WACCU, Joe, is still swelled up wid pride
over the swell reports He gets wid new rig.

WAHKI is NYA station heard everi after
naon wid whale of a signal from West Co-
lumbia, S.C.

WiIGPX,
class A ticket he took exam in Jan.
it will show up, Wult. Hi.

WAIETC, Lewis, is having trouble wid new
rig these daz. Seems as if he can’t keep
final tubes all in one piece. Hi. Sounds
bad, Lewis.

W4FUL, Perry, is now on 40 CW and
from what we hear he likes it better than
160 fone. Shouldn’t do it. Shouldn’t do it.
Hi!

WIEOZ, Joe. of Morganton, N.C. Seems
veri sane, considering the fact that his QTH
is the same as the N.S.'s. bug house, Hij!
No hard feelings we hope, JOE.

W4GHOQO of Salisburg, N.C., is still carry-
ing on his nonsense wid the fellows on 75
and 160 fone. But we do like to QSO U Ed.

WAHFNC is  operating both 1.75m.c,
es 3.9me. fone.

WJICEL is employed as inspector at local

Walt, is still waiting for that
Maybe

camp.
W4HHO is call assigned to Charleston,
S.C., Radio Club.
WA4EJK is veri active on 160 fone.
W4HAZ has a 100 watts to a 809.
W4GXB, Greensborogh, N.C,, is president
of Greensborough Radio Club who’s call is
W4GNF, es TEX also holds Proficiency
Certificate for 35 WPM, which is fine busi-
ness.
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W4EIW has passed his class A and is on
3.5 and is on 14me. fone. We all wondered
where you were, HERRB.

W4HDK, located at Sanatorium, N.C., is
so far as known the only and First licensed
YL op in N.C. but is not active at present.
Better get on the air, Gal. Hi!

The Yankees are really pouring into the
south. So seems as if W2BQH, W2J0OC,
W2GBY, WIMJ, W3GEF are at Ft. Jack-
son, S.C. But we welcome U fellows. We'll
80 NORTH some time. Hi!

W4BSS, John, seems to have disappecared
from the air lanes—come out of hiding,
JOHN, es let us know what's up.

W4DSL (Maiden, N.C.), has been found,
It seems as if he has changed his QTH to
Ft. BRAGG, N. C. He’s in the U.S. Army
now. Hi!

WA4EFE, formerly of Newton es Hickory,
N. C, is now working for Tampa, Fla.,
State Police. BRoid, do you mean you are
actually on the out side looking in?

WA4EQJ, Carl, is active on 160 fone es
}\\:o(r“ks out FR wid his 30 watter at Maiden,

WIEKR of Hendersonville is active in the
navy as RM3-¢. Seems as if Walt bumps
into radio_everi time he turns around. Hi!

WAEFX is also in the NAVY as RDM-3c.
Bull es Walt write back some interesting
experences they have in port, uh huh. \e
thought so.

Bonnie Jackson, That GAL that operates
WH4GEX, shore do get around. ut it
seems as if yvour reporter has a hard time
finding her on the air. So Bonnie, loosen
up and give us your frequncy and time thnt
we might hear you on. We tri to copy
the news just as we receive it and we hope
that everi one is pleased. Hi!

WA4FFI, Bob Williams, is getting out fine
business wid his vertical es if he gets better
wid it T know some other fellows that will
be_ using verticals, eh Bob.

W4GUI at Jacksonville, Fla., slayvs ‘em
wid dat hi-powr of his es QRM or QRN
is no bother to him.

W4PX of NAVAL base at Jacksonville,
es W4FDE, also at the base, are supposed
to be on the air at the time of this writing
but _we have not heard ‘em. How's abt
it, Fellows?

Marie, the better half of W4FDE, has
the MUMPS es we wish her a speedy re-
covery,

W4GZC, Bill, has moved to Waycross,
Ga., es is Kicking 25 watts of a single 616
in the final,

W4HFK is back in Cordele, Ga.

WRKJR/4 is active on 75 metrs. How's
abt a call, Ed? WJ4FAH at Eastman, Ga.,
is still putting out a whale of a sig on 160
mtrs.

If any one ever hears POP, W4FDJ at
Lions, Ga, The Ole man of the SWAMP,
tell 'im Hello, es that W4GFEF would like
to get the news pertaining to all the U.S.
Army nets as he is Boss of them all. Hi'

\YPZWS from the deep South by W5IKP:
4 WS5GIA of Metairie, Ia., one of the best
hams in town, has left town to work as
radio op. for the gov’t.

W5HOU of Metairie runs about 400 watts
on twenty meter phone using an HQ120X
receiver and a deluxe home made ECO.

WEFMO of Metairie is also working twen-
ty these days, with very nice signal.

WSECO is another Metairie resident
along with W5DAQ.

WHHRD, W5HCJ,
30 watts on 10 meter phone, all
similar rigs with 6L6 finals.

WBHIN is still running almost one KW
to his three element rotary beam on 10
meter phone and really puts out a terrific
signal. jurt plays the sax with Johnny
Detroit’s band.

W5IZX is still playing around on 160
phone with 25 watts input.

W3IUG has a dandy looking rig. Doc just
finished building a small rig to work the
local fellows with.

(Continued on page 58)

W5HCO run around
using

wsxz & whclb work F. D.
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New G.E. Radios Announced
Supporting its conviction that the small
radio receiver, or ‘extra set,” currently
presents users with a most logical and en-
joyable c¢xtension of radio services and
dealers with a great profit opportunity, the
General Electric radio and television de-
partment, Bridgeport, Conn., has announced
19 new reccivers for 1941-42, of which 18
are table models and one a console.  These,

table-type

model, a
radio-phonograph combination, and ten bat-
tery-portables announced earlier, make up

with one other table

the new G-E L7 line to date, although
A. A. Brandt, sales manager, has announced
that a half-dozen additional small sets, two
consoles, and several radio-phonograph com-
hinations will be introduced later.  The lat-
ter group will include General Electric's new
frequency-modulation equipment.,

The larger-than-usual number of table
models have been designed by G-10 cn-
gincers to meet a rccognized demand for
small, high-quality, trouble-free radio in-
struments which are simple to operate and
will win a placc for themselves throughout
the livable areas of the home. Styling,
which ranges from modern and colorful plas-
tic sets to Dboth unusual and conventional
wood-encased models, tends itself to kitchen,
hedroom, playroom, nursery, terrace, bath-
rooni, and office. Modest dimensions, to-
gether with modest prices, particularly rec-
ommend the new scts as such nccessary
auxiliaries to modern living.

New Electrie Tool

Here is a versatile tool for the radio
man that will fulfill a host of applications in
the shop or experimental laboratory. It is
the new “Whiz” eclectric tool made by the
Puramount Products Co., 545 Fifth Ave.,
New York. It drills any hole up to 4" in
any material, including steel and grinds with

September, 1941

a large 47 wheel or small mounted wheels
in a variety of shapes to fit any job. It may
also be used to sharpen drills and tools.
Many accessories are available so that the
Whiz may be used for many other every-day
jobs around the home as well as in the shop.

It is also capable of sanding, brushing,
polishing, sawing, shaping, etching, engrav-
ing, and carving. This all-purpose tool is
available in two models: a standard model
and a two-speed model. Complete informa-
tion and specifications may be had from the
Paramount ’roducts Co., 545 Fifth Ave,
New York City.

21, Meter R.F. Choke

A new 214 meter band R.F. Plate Choke
Z-O has been added to the well-known
series of radio frequency plate chokes made
by the Olunite Manufacturing Conipany, Chi-
cago.

All the important features of the Olunite
chokes are present in the new unit. It is
single layer wound on a low power factor
steatite tube, and the winding is covered
with moisture resisting insulating material
which protects the wire.  With this type of
construction, there is no possibility of the
winding collapsing under operating or over-
load currents. Also, because of the single
layer winding, the voltage diffcerential be-
tween adjacent turns is low and the pos-
sibility of breakdowns between turns is
eliminated. The design is such that no por-
tion can resonate independeuntly from any
other portion to cause energy absorption at
fundamental or harmonic frequencics.

RN
MICR-FREOVENCY
CHOKE

The new 7Z-0 R.F. Plate Choke, hecause
of its small size (134" long and 14" tube
diameter) is especially applicable to trans-
ceivers, 214 mecter mobile transmitters, and
therapeutic and diathermy e¢quipment.
Mounting is by means of the wire leads.
Other sizes available are for the 5, 10, 20,
140, 80, and 160 meter bands. Yor further
information, write to the Olunite Manufac-
turing Company, 4835 Flournoy Street, Chi-
cago, U. S. A.

“Flopodlight Tone*® Makes Debut

“Floodlight Tone,” an acoustical innova-
tion that floods the room with sound at new
standards of rcalism, and new horizontal
“Studio Controls” make their debut in the
new series of RCA Victor radio models an-
nounced today by Edward \V. Butler, Man-
ager of the Radio, Television and Phono-
graph Division of the RCA Manufacturing
Company. The model shown is 29K-2.

This impressive realism is achicved by
supplementing the customary 12-inch loud-

wnaany amaricanradinhictans cam

speaker with a smaller and especially de-
signed  RCA  Victor “High  Frequency”
speaker.  The result is a tripling of the arca
of fmll tonc-projection in a room to achieve
a realism radio cngincers have heen striv-
ing for cver since the first radio waves were
projected into the ether.

Many  other cngincering improvements
have bheen bailt into the new sets, Mr. But-

¥

ler said. These, combined with ultra-mod-
ern styling, make the new series one of the
most outstanding in the history of the com-
pany. Console, table and farm models are
included in the new series.

Sonora 3-Way Porlable
An outstanding versatile 3-Way de luxe
porfable is announced hy Sonora Radio &

This
Superhet
model which operates from self-contained

of Chicago.
is a 3-tube

Teicvision Corp. new

portable instrument

batteries. from 110 volts AC, or from 110
volts DC. Tunes 535-1720 KC. Has the
built-in “Sonorascope’ loop which eliminates
need for aerial and ground: AVC; 3” Dyna-
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mic Sreaker; large Speedometer-type Dial;
on-ofl-Battery-AC-DC  indicator. Compactly
housed in a streamlined portable case cov-
ered in  brown striped airplane-luggage
cloth. Has a sturdy carrying handle and a
hinged protective lid. Size: 14” long, 914"
high. 6” deep. Weighs 12 1bs.

1942 Motorola Home Radios

Among the items now manufactured by
Galvin Mfg. Co. will be the Motorola Auto-
matic Wireless Record Changer with an im-
proved, smoother-working, patented record
changer.  This is the unit which proved
such a tremendous hit and sold in such large
quantities when it first came out. Another
new item in the line to be featured will be
a combination radio and automatic phono-
graph in which the phonograph is in a pull
out ‘Roll-A-\Way” Drawer. This Drawer
pulls in and out of the console chassis at
the merest touch due to its “Feather Touch”
Ball Bearing Gliders.

The Secli-Tuning Motorola, a completely
exclusive unit incorporating “Radio’s most
convenient feature,” will also be nationally
advertised.  This sct contains a patented
clectric clock mechanism, which pre-sclects
your programs at 15 minute intervals and
tunes them in all day long with no further
attention on your part.

I'he entire line of 1942 Motorolas has been
greatly augmented with many unusual and
outstanding consoles, combinations, table
models, personal and large portable radios.

Metal Shielded Wire

A devclopment of major importance to
enginecrs, designers and manufacturers of
clectronic and radio equipment is Metal
Shiclded Wire which is manufactured by

Precision Tube Company, 3824-26-28 Ter-
race St., Philadelphia, Penna.

This new product consists of shielding any
type of insulated wire or wires with either

(Continued on page 54)
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by JERRY COLBY

lF any of youse guys had an idea that the
VWOA (Vcteran Wireless Operators As-
sociation) was just a breeze-shootin'. rem-
iniscing gathering of old fossils who never
did more than hand out parchment scrolls of
honor to worthy radiops, the following cable-
gram dispatched to P'remier Winston Church-
ill proves otherwise: [Quote] VWOA of the
United States are proclaiming June 21st as
Underground Radio Collection Day for the
purpose of gathering radio parts to he sent
to England and then gotten into Germany at
discretion of British Intellizence so as to
keep German Underground radio in opera-
tion. This is a cause to which all radio men
can dedicate themsclves in your fight for
frecdom. Please cable collect as to mauner
in which British Government wishes this ma-
terial sent and to whom. [Unquote.] Trans-
portation of the parts to England will take
place after word is received from Churchill

| or Halifax as to their disposition and like-

wise after sufficient parts have been received.
Hal Styles, President of the VWOA, has
asked us to convey this message to you-all so
that if there are any spare parts kicking
around and for which you have no further
use, please shoot them in to your nearest
VWOA office. For America’s sake we must
keep  the anti-Nazi German underground
communication system operating!

HE North American Aviation strike in

California set the spark to an already
overloaded dynamite keg and ignited the
whole country against the subversive activity
that has been going on thru the machina-
tions of groups in some of the CIO-affiliated
unions, and with special emphasis on marine,
radio and aviation unions. Why these unions
have permitted the infiltration of these
groups is a moot question but the fact that
they have been permitted to operate. to foist
themselves on the gullible membership to
noisily control and dircet every organization
activity is something only Communists, Nazis
and psychologists can correctly answer. If
we may be permitted an opinion it is our
guess that the average American is an easy-
going sort of guy who sits in at an occasional
meeting of his union without taking part in
any of the discussions that may arise. He
won't fight for any office but, on the contrary,
tries to get George to do the work. He pays
his dues and although he is part and parcel
of the whole organization, he would never
think of demanding an accounting of the
money paid in. All of which is the reason
why, we helieve, that small groups who have
a set program, a goal to aim at, can do what
they will regardless of the size of their or-
ganization. Amecrican Radiops: Don't fear
your officials! Remcember that the man who
is secretary of your local and who hands out
the jobs was put there by you. If he shows
discrimination, favoritisin or any other traits
which are not in keeping with his job, qITOW
him out of office. You are paying his salary;
don’t forget this! And above all remember
that there are more loyal Americans in your
individual local than there are subversives,
Throw them out for your sake, for my sake
and for America’s sake.

TE note with plecasure that Brother
‘ Karl Baarslag, General Chairman of
the Radio Officers’ Union, radiop and author,
is going through a course of training at An-
napolis after which he is slated to be trans-
ferred to the Atlantic Battlefleet. How that
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big bruiser hasn't flat feet with all that 6’6"
weight pressing down on his arches goes to
prove you can't tell what's on the deck from
the end of a yardarm. \We certainly wish
Karl the very best of luck and hope that
smooth sailing and clear skies will be his'n
on whatever ship he sails.

ZZ Brother Edgar Quick from way down

in the Caribbean: [Quote.] There is
quite a bit of weepin’ es wailin' es gnashin’
of the old tusks just now in Unifruit Co.'s
“Great White Fleet.” With ships frequently
changing skeds. some going over to the
“monkey flags”™ and others to the Navy, the
boys want to know “\Whatinell's going on>”
Last week two of our blue-ribbon mail ships,
the 88 Quirigua and 5§ Chirigui were sud-
denly  commandecred by Uncle Saminy's
Navy., [Unquote.l Incidentally. Quick had,
to be darn fast to get ofi'n the Quirigna on
which he had been 2nd opr when the vessel
was taken over. Fortunately he was trans-
ferred to the Jamaica, so no time was lost.
Good luck, OM.

HE Intcrnational watch wave of pre-

blitz days ain't wot it uster wuz!' Gone
are the erratic keys of the Spaghetti-twisters
and silenced are the radio operating Jerry
3rd mates: rarely ever are our cars greeted
with that Marconi swing of his Majesty's
mercantile marine and gone are the grum-
bling Grecian sparks. \Vanished, too. the
Frenchics, and only on very special occa-
sions will one hcar a Netherlander emit a
furtive peep: the sons of the Rising Sun
seemn to have piped down on their Kata-Kana
fat-chewing, and the reccption of a Scanda-
hoovian on the air is almost worth a Red ink
entry these days. And, while there is no
dearth of Yankee signals, the American Bug-
ticklers are confining their chatter to mat-
ters of Dhusiness! Their loquacious ardor
having been dampened by FCC decrees. But
the war has produced some new and mighty
strange bed-fcllows of the Sea. We are
hearing an odd collection of signals from
Spaniards, Uruguyans, Peruvians, Icclanders,
Venezuelanders, Portuguese, Hungarians,
Yugoslavs, a conglomeration of Central
Americanos and. so'elpus, if WSIL wasn't
calling a ship the other day whose call let-
ters indicated he was of Saudi-Arabian reg-
istry! Live and learn. No doubt an intrepid
Arab Dhow spreading his coloriul lateen
sails in the Atlantic Breeze in order to cash
in on the incrcased freight rates. or, per-
haps, a radio equipped *‘ship of the desert.”
Quien sabe?

ROM the Great Lakes area Charley Bol-

vin broadcasts: After much fussing and
fuming on the part of Pan-Am Airlines,
American Export received an $800.000 gov-
ernment subsidy, so there is another place to
go hunting for a job—if and when a feller
needs one. If the durn war ever ends, Amer-
ican Ex may turn out to be a big-time air
outfit with all the shipping interests involved.
Also in the airlines dept. is word from Mid-
Continent that they are now signed ALCIEA
and are after_a $165 minimum (which ain’t
hay). Braniff radiops received a $25 in-
crease in their minimum after signing with
them. MCA is also asking for at least ten
dollars extra for the Chief's berth at each
station which will approach a white man's
wages. Also from MCA comes info that

(Continued on page 57)
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. Sonora Badio Brochure
The new line of Sonora radios and phono-
graphs is profusely illustrated in a new

hrochure now available. It is entitled “Lis-
ten America!” and features the new Clipper
Series, the All-American Model LMS-178.
These radios feature the latest improvements
and are engineered to a high standard of
quality. New cabinet dcsigns are in keep-
ing with trends of modern-day home furnish-
ings.

The new three-way “candids” by the ori-
ginators of the ‘“Personal” portable are
introduced. These sets operate not only
from self-contained batteries but from AC
or DC electric outlets as well. There are
three new models to choose from: Model
LLP-161, a striking plastic model of luxurious
grey-black, with hinged door: Model LLP-162,
“Jewel Box"” model of solid walnut, with
hinged lid ;: Model LP-163, a deluxe version
in genuine top-grain cowhide leather in rich
IFlorida tan finish. FEach of these rececivers
lras built-in  “Sonorascope” loop and no
aerial or ground is required. Further in-
formation on these units and on many others
in the Sonora line may be had by writing
for “listen America” to Sonora Radio &
Television Corp.. Chicago. Illinois

«

Miller Catalog No. 42

Readers will be interested in the new
Miller General Catalog No. 42, which is
now off the press. Among the items illus-
trated and described are a complete line of
replacement  coils, line filters, line filter
chokes, tie points, fibre grommets, cyelets,
industrial coils, diathermy chokes, 1. F.
transformers and trimmers, R. F. chokes,
coil kits, and special R. F. windings. The
J. W. Miller Company has long specialized
in the design of special types of coils for
application in radio and allied industries.
They have pioneered in the design of vari-
ous types of radio interference filters for
clectric  signs, traffic signals. converters,
motor-generators. electronic test booths, ete.
and for marine applications. A very com-
plete line of Kits is illustrated and described,
and several pages describe various types of
complete kit assemblies for the construction
of receivers. high fidelity tuners, aircraft and
auto sets, all-wave tuners, etc. A complete
line of replacement parts for many radio re-
ceivers is listed. Conies of this catalog may

i he had from the J. W. Miller Co., 53917 South

Main Street, Los Angeles, California, upon
request.

Simplified Sound Systems

Here is the latest sound catalog published
by Montgomery Ward & Co. which features
a complete line of P. A. equipment and ac-
cessorics.  Material is presented in such
a way that the selection of a sound system
presents no more difficulty to the layman
than when purchasing a radio receiver. Of
particular interest is the new Airiine All-
Purpose Portable Sound System. which is
offered in four different combinations of
phonograph and speakers in carrying case.
The units are so arranged that they may be
packed into a very compact portable assem-
bly and set up for operation in a short period
of time. One such unit features a 25 watt
amplifier and one dynamic speaker in case.
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Another features the same equipment with
two speakers mounted within one case. A
wide choice of microphones gives added
appeal inasmuch as the purchaser may
select the one hest suited for his purpose.
The deluxe line of Airline Amplifiers in-
cludes many new technical features, and the
controls are arranged to permit full vision
to the operator.

New Dbattery or electrically
sound systems are also listed.
be used anywhere, and are
maximum flexibility. The
sional” sound equipment will serve any
school or institutional installation. This
line includes the popular custom-built sound
equipment, which is mounted in a handsome
rack and panel cabinet and includes units
which are designed for specific purposes.
Among the other new items are the new
Airline  theater sound amplifiers, church
sound systems, and new accessories,

A complete listing is given for the Airline
chime records. These have been especially
recorded to he used in conjunction with high
fidelity equipment and will reproduce as well
as the best records available. 116 selections
are available. Copies of this new catalog
may he obtained by writing to Montgomery
Ward & Company, Chicago, Ilinois,

operated
These may
designed for
new ‘“profes-

Staco Relay Catalog

The new Staco catalog No. 641 is now
available upon request to the Standard
Electrical Products Company, Minneapolis,
Minnesota, U. S. A. A very complete line
of relays for all applications is listed.
Among them are those designed for break-
in operation, R. F. relays, change-over re-
lays., communications relays. time-delay,
mercury switch, keying, power, and several
types of miniature relays. listed also is a
selection of Staco sensitive relays, specially
designed for use in electronic and delicate
control applications, such as burglar alarmn
systems.  Adjustable over-load relays are
available in various current ratings. The
operation of these is such as when the cur-
rent passes the point for which the relay is
set, the 344ths inch silver contact opens the
plate supply circuit until the relay is reset
and the overload condition removed. Special
latching relays are available and these are
employed where it is not desirable to have
current continuously on the coil. They are
available in several models. Requests for
copies should be made direct to the manu-
facturer listed above.

RCA Tube Chart

This new chart, which now covers 309
types of receiving tubes, retains the conven-
ient hooklet form of the preceding edition.
Included is data on all RCA glass and metal
receiving types arranged in numerical-alpha-
betical order.

The first two pages show a classification
of the types according to their cathode volt-
ages and their functions. Types having sim-
ilar electrical characteristics are grouped in
parentheses. This classification will assist
the tube user in identifying type numbers
and in choosing a tube type for an applica-
tion. The last two pages show socket con-
nections with RMA designations (4AD, 4B,

(Continued on page 48)
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Ultra Modern Xmir.
(Continued from page 12)

Speeeh Amplifier—Modulator
Unit

The following tube line-up is used
in a speech amplifier-modulator: 6SJ7
pre-amplifier; 6C5 second audio; 6L6
driver; and push-pull 811's for the
modulators. A 6SJ7 peak limiter is
provided to improve the modulating
characteristics of the transmitter. A
consistently higher level of modulation
is possible by eliminating the unwanted
peaks from the modulator unit. The
chassis for this unit may be seen, third
from the top, and includes all of the
components required, with the excep-
tion of the power supply. Jacks are
provided on the rear edge of the chas-
sis for microphone and push-to-talk
mike control. Also included is a tog-
gle switch which is used to transfer
from fone to c.w. operation. Connec-
tions to the meter and to other circuits
is made by means of a multi plug-in
connector which may be seen in the
illustration.

The high voltage leads are brought
into the chassis at the right-hand side
through ceramic feed-through insula-
tors. Other features of the spcech
amplifier modulator unit are self-evi-
dent by reference to the schematic
diagram.

High Voltage Power Supply

A heavy duty power supply is em-
ployed and all filter condensers and
resistors have been designed for am-
ple safety-factor in order to guaran-
tee consistent and trouble-free opera-
tion. This unit is placed in the lower
compartment of the cabinet. Control
terminals are provided on the chassis
for a key and for stand-by connections.
Fuse receptacles are so placed that,
if necessary, the fuses may be replaced
by the operator at this position.

Safety features have not been over-
looked in the design of this unit. Plate
power is removed whenever the rear
door is opened by means of an inter-
lock door switch which may be seen
mounted to the spare-tube shelf. Note
the complete set of spare tubes
mounted on the shelf within the cab-
inet. This is a most convenient ar-
rangement and one which will appeal
to every operator. Of course, all spare
tubes should be tested in the transmit-
ter before they are stored. This will
guarantee continued performance
when a new tube is required at any
point in the circuit. They are well
protected from damage when kept in
this manner.

Tuning

It is only necessary to resonate the
final amplifier tuning condenser when
changing frequency within a given

High voltage supply & modulator units.

band. Adjustment of the modulating
level may be had by means of the
control placed on the small square
panel seen in the center of the speech
amplifier modulator section. Other
controls are the on-off switch for fila-
ment power, with its associated pilot
light indicator and another for apply-
ing plate power, also including an-
other indicator lamp.

The entire transmitter is included in
a cabinet which measures 67% " high
x 18" deep x 22" wide. The cabinet
is equipped with a hinged rear door
protected with safety interlocks that
automatically disconnect all high volt-
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ages when the door is opened. The
power output of the transmitter is 250
watts, conservative, on radiotelephone
and telegraph. The frequency range
includes from 1750 ke. to 30,000 kcs.
Other ranges are also available and
special coils may be wound to cover
these other frequencies according to
the needs of the individual builder.
Four individual chassis are employed
when the transmitter is built for radio-
telephone and telegraph operation. If
the telephone feature is not required,
only three units will be needed. All
inter-connecting wires are of the plug-
in variety with the exception of the
high voltage leads, which are con-
nected to the individual units through
high-grade feed-through insulators.

Wiring IS done by means of high
voltage cabling, and this is carefully
bonded together to prevent vibration.
This, of course, does not apply to r.f.
wiring, which is done with solid bus.
The bottom illustrations show how this
wiring has been done by the manufac-
turer. Note the neatness, not only
in mounting the parts, but in placing
the various wires. It certainly would
be a pleasure and a source of satis-
faction if every constructor took the
necessary pains to achieve such per-
fection.

Washington
Communication
(Continued from page 16)

of radio networks, which could function if
telephone and telegraph were inadequate or
disrupted. Into this super-net would be tied
all transmitting equipment in the country.
The DCB recently appointed committees to
strengthen and integrate police and fire radio
systemis in various cities.

The next step will be to organize tight
ham nets, which could aid in air raid warn-
g and in_ disasters which might follow
military action. Ultimately, it is hoped to
link all radio into the greatest net the world
has ever seen.

The 80 Meter Shufile

AT THIS point, the hams are doing a
little pouting and feeling that they
have been pushed around a bit by Uncle
Sam. Under recent actions of the FCC. the
hams have made a few gains—but on the
whole, they lost ground under the new or-
ders. They can take consolation in the re-
alization that it is not as bad as it might
have been—nor as bad as some have urged.

Here is a summary of recent rules affect-
ing amateurs :

In order to facilitate monitoring, the FCC
requires that ham stations, must state their
own call letters and the call letters of the
receiving station at the beginning and end
of their transmissions, and if the commu-
nications are lengthy the call signals of the
two stations must be repeated every ten min-
utes.

An additional 400 kilocycles for radiotele-
phone communication and 50 additional kilo-
cycles for frequency modulation have heen
allocated—hoth drawn from existing ham
hands and not meaning any additional room.
The radiotelephone band ‘is now 28,100 to
30.000 kc. and the FM band is from 29,250
to 30.000 kc.

But the blow that killed father was the
slicing off of the 300 ham kilocycles from
3650 to 3950. This band will be used by the
thousands of Army flyers who are under
training now. For months, the Army has
been operating under conditions which were
less than perfect, due to the crowded condi-
tion of the spectrum. Army officers had
their eyes fixed on the ham bands and for
some time, officials have heen resisting pres-
sure to tear into the ham territory. [t be-
came inevitable, however, as the Air Forces
began to expand. On September 1, the hams
are to surrender the first part of the hand—
that between 3800 to 3900 kc.—and the rest
of the changes will be made by gradual
stens by next March. It is hoped that this
will be the only incursion necessary into
the ham bands—but there aren’t any guaran-
tees with that.

It should be made clear at this point that
this move does not represent a punitive or
restrictive measure against the amateurs. It
was just a case of necessity. The Govern-
ment had to make a choice between the fly-
ers and the hams—and the flyers were more
important. The hams stand ace-high with
the powers that be in Washington. This is
apparent in all quarters.

During the emergency, both the Army and
Navy, as well as the civilian services con-
nected with defense, have had reason to re-
alize what the hams stand for. Lieut.
Comdr. John L. Reinartz, who has handled
the job of organizing the hams in the Navy
reserve system for active duty, paid a special
tribute to them in a recent talk.

“There is adequate reason why the ama-
teur should have played such an important
part in the development of radio communica-
tion,” he said. “The word ‘amateur’ supplies
the keynote. Tts base is, to work for the
love of working. A great body of people
with intelligence above the average, working
together in onc great art with no thought of
financial compensation cannot help but ad-
vance the art of radio communication.

“Based on this extraordinary spirit of fel-
lowship and altruism, bolstered by the aid
of high intelligence, supported without finan-
cial gain to themselves or their associatcs,
amateur radio has traced a story that cannot
be compared with any other in history. It
has no analogy : nor can we find any synony-
mous class or group in contemporaneous or
past civilizations. . . . It is as American as
America and it could have been done only in
America.”

That praise from a Navy officer pretty well
expresses the feeling in Washington toward
the hams. The fears that many had at the
start of the shooting that restrictive steps
would be taken have pretty well vanished.
The hams have proven their value and un-
less something unforescen comes along, their
present place is safe.

THE Army Amateur system’s ZCB (in-

tercommunication) contest of June 2 was
so successful that plans have been made to
repcat it on September 8. Members of the
ARRS will compete to see who can contact
the most stations for an exchange of mes-
sages in the prescribed Army form. Points
go for the largest number of contacts. num-
ber of states, territories and corps areas
reached. The general call ZCAA is used and
on September 8 the compctition will last
from 5 p.m. to 3 a.m. local standard time.
All hams are invited to listen in.

In the June competition, 807 members of
the ARRS participated. Top individual hon-
ors went to O. Baker. WOUBQ, 18°4
Barker Avenue, Lawrence, Kansas, who
scored 495,900 points. He worked 95 sta-
tions in all nine Army Corps Areas, reach-
ing 29 states and Alaska. John Reed,
W6IO0J, 7521 Lankersham Boulevard, No.
Hollywood. Calif., was second, with 414,000
points. He had 104 contacts with e'¢ght
corps areas. 25 states and Alaska. In third
place was Guy H. McClaine, W9CEB, Hay-
ward, Wis. He scored 338,256 points, work-
ing 70 stations in nine corps areas, reaching
28 states and Alaska.

In the competition between Corps areas,
the Ninth (comprising states of Washington,
Oregon, California, Montana, Nevada, Idaho
and the territory of Alaska) scored first with
a total of 3,177,064 points, based on a 72.4
per cent participation factor of its 359 mem-
bers. The Second Corps Area (New York,

New Jersey and Delaware) was second with
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the great volume of business that is
available, you must have complete
servicing data to speed up your trouble-

nate guesswork—reduce trouble-shoot-
ing time to a minimum—get all
twelve Rider Manuals—Today—when
you can afford and profit most from

Aligning Philcos

shooting. Rider Manuals can give it  them. VOL()"

you. is is the onl Just Out
e o 'R the nly onle SOUFSS  Votumes X1I to VIEizsii $10.00 each ol Ot
the authorized information on i-f Volumes VItoI, . . ....... 7.50 each $1.60

Covers Philco sets from 1937 to
1941, inclusive. Includes remote
control and latest loop sets. Order
Today!

JOHN F. RIDER Publisher, Inc., 404 Fourth Avenve, New York City

Export Division: Rocke-International Elec. Corp. 100 Varick St., New York City.
Cable: ARLAB
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1,375,649 points and the Sixth Corps area
(Michigan, Illinois, Wisconsin) was third.

The following is a summarvy of the results:

Corps Area Competition, first place Ninth
C.A., with 260 participating for a score of
3,177,064 : second place. Second C.A., with
89 participating for a score of 1.373.649;
third place, Sixth C.A., with 124 participat-
ing, for a score of 1,355,216 fourth place.
Third C.A., with 69 participating for a score
of 1,177,896 : fifth place Seventh C.A., with
88 participating for a score of 896,948 sixth
place, Fighth C.A. with 49 participating for
a scorc of 293,013 ; seventh place, First C. A,
with 39 participating for a score of 218,708
eighth place, Fifth Corps Arca, with 39
participating. for a score of 188,449: ninth
place, Fourth C.A., with 30 participating for
a score of 34,325,

Note: There are openings in the War
Department Messuge Center in Washington
for men between the ages of 18 and 30, who
can copy code at 25 wpm. and type touch
system at 50 wpm. The starting salary is
$1.440 per year and there is opportunity for
advancement to $1.660. Those hired will re-
ceive instruction in reading syphon recorded
tape. Lor information, write to the Message
Center.

HEN the trial of those Nazi spies ar-

rested by the F. B. 1. opens, the coun-
try will get its first chance to witness the
efficiency of the Defense Operations Section
of the FCC. The spies were attempting to
clear their allcged information through a
scecret radio transmitter, which was seized
in the . B. I. raid.

The FCC air detcctives had their ears
glued to this transmitter and when the testi-
mony on this score is introduced. it will
prove scnsational.

COMPROMISE is being worked out

secretly between the FCC and the chain
broadcasters on the order issued by the Gov-
ernment agency to break up the big broad-
casting companies’ “nmonopoly.”

Secretly, the broadcasters were not as
stunned by the FCC report as they let on in
public. They were fearing worse than they
got. They admitted as much to Chairman
IFly at sccret sessions they held with him
after Congress had refused to come to their
rescue.

On the basis of this admission. Chairman
Fly began to soften. gave them an extension
of timce in which to carry out the orders,
which mean a drastic change in present
methods.  Wateh for further softening by
hoth parties.

HE year which has just passed has seen

the greatest expansion of military radio
in the country’s history. The Army Signal
Corps and the Naval Communicaiions service
have been transformed from minor units
into huge orp:dmz‘mnns which possess much
of the hest radio cquipment in the world and
which will shortly be the best equipped com-

munication services this plancet has ever
seon,
In June, 1940, the capacity for production

of mlllmr) commniunications ecquipment was
$750,000 & month. In June. 1941, this capac-
ity for production had been increased to
$21,500,000 a month. That gives an idea
of what has happened in a year in the Signal
Corps,

One of the most important items of Signal
Corps procurement has heen aircraft radio.
During the past year, $103.000,000 has been
spent on this type of cquipmvm and in 1942,
twice this amount will be purchased, Closc
in importance to aircraft radio is similar
equipment for the Armored Forces and the
ground troops. The Armored Forces pur-
chased $5,270,230 worth of radio in 1941,
will acquire $6 825,000 more in the coming
fiscal ycar, Ultlmate]y this service will he
getting radio at a rate of $3.000.000 a month.
During the fiscal year 1942, ground troops

will acquire $3,400,000 worth of radio.
That’s not hay,
The Navy, while not acquiring radio on

such a large scale as the Army, has almost
quadrupled its annual expenditures, Nor-
mally, the Navy buys $200,000 worth of radio
equipment annually. In the fiscal year which
ended July 1, the Navy had purchased al-
most $800,000 worth.

September, 1941

Since 1939, the Navy has almost doubled
its radio personnel. Radio officers have
jumped from 700 in 1939 to 1,350 in 1941,
while the number of enlisted radiomen has
increased from 4,600 in 1939 to 9,200 in 1941.
Most of new radiomen on the Navy are from
the reserves—men trained by the Navy as
hams. Of the 903 officers on the rolls of
Naval Communication Reserve, 633 are on
active duty. Of the 7,000 enlisted reserve
men, 5,277 are on active duty.

The armed services have indeed had rea-
son to be thankful for the reservoir of
trained American radiomen in this emer-

gency.

Theory of Recording
(Continued from page 17)

the coil. Now, if an iron armature
is placed within the coil, and a needle
attached, this disturbance will actual-
ly move the armature, and needle,
back-and-forth within the field set up
by the poles of the magnet.

This side-to-side motion does the en-
graving on the walls of the groove.
The high notes cause very small en-
gravings, while the low bass notes
actually cut deeper into the walls. In
other words, the action becomes more
violent as the notes become lower.
From this explanation we see that we
must not give these low notes too
much power from the amplifier as to
do so would cause the needle to cut
right over to the adjacent grooves and

—— N~
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UNMODULATED

FIG 2 MODULATED
spoil the record. Fig. 2 shows just how
these notes appear on the record. The
illustration is greatly enlarged for de-
tail. Observe how the grooves take
on the appearance of a winding stream
as it might appear from high altitudes
in an airplane. These grooves appear
as straight lines when the needle is at
rest—that is—the side-to-side motion
stops and the groove is left unmodu-
lated, or free from sound.

To complete the explanation—Ilet us
begin at the microphone and follow
these sound waves all the way to the
cutting needle on the dise. Sound
waves are set up by the person speak-
ing into the microphone and actuate
the mike in such a manner that these
waves set up electrical variations in
current which follow the sound waves
in cadence. These electrical current
variations, although extremely small,
pass into an audio amplifier where
they are amplified in power to a value
high enough to move the cutting
needle (stylus) resting on the revolv-
ing recording disc.

It stands to reason that if these cur-
rent variations were weak that the
cutting stylus would not receive
enough power from the head to drive
the needle from side-to-side in the
groove. The result would be too much
surface noise and not enough sound
from the amplifier. On the other hand,
if too much power is used, a poor
record will result. This will be ex-
plained in detail in the series. -{jg—
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NEW
HAMMARLUND
SHORT WAVE
MANUAL

JUST OFF THE PRESS

TRANSMITTERS
EXCITERS
RECEIVERS
POWER SUPPLIES
ANTENNAS
MODULATORS

EVERYTI”NG for the Amateur and the Ex-

perimenter will be found in thix valuable
little book.
valuable information on and
operating short wave transmitting and receiv-
ing apparatus. Written in simple language, the
new Short Wave Manual will appeal to the
heginner and old timer alike.

Its 32 pages are crammed with
constructing

If your dealer
doesn’t have the new manual in stoek, send
coupon below, with TEN CENTS to cover mail-
ing and your copy will be sent by return mail.

GET YOUR COPY TODAY!

HAMMARLUND MFG CO. inc.
424 W. 33 St., N. Cit;

Enclosed find §.10 to cover mailing costs of manual.

Hﬂfl'lfﬂFlRLl.lﬂD

.
Canadian Office: 41 Wast Av. No., Hamilton, Ont.
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Poriable All-Wave Radio ‘
(Continued from page 22) {

“B” are off in the stand-by position.
Construction

The unit is constructed on a 7" x 11"
X 2” chassis and mounted in a Bud
C994 cabinet. The use of this size
chassis requires care in layout to fit
all parts in the available space.

Controls from left to right along the
lower edge of the panel are, band
switch, main tuning knob, pilot light,
stand-by switch, phone jack, audio
gain, and regeneration control. In
the center of the panel, the large
knob controls the band-spread tuning.
Above this is the power switch.

The first step is to locate a cut out
for the “B” batteries, which are
mounted in this manner in order to
cut down the over-all height. The “A”
battery is mounted on top of the chas-
sis by means of a clamp around its
base. Referring to the top view of
the chassis, a mixer tube can be seen
just to the left of the tuning conden-
ser. Along the rear edge of the chassis
are mounted, from left to right, the
first i.f. transformer 1N5GT i.f. tube,
second if. transformer, and the
IN5GT regenerative detector. To the
rear of the detector tube, is mounted
the 25Z6 rectifier tube. The 1A5GT
output tube is between the detector
tube and the front panel. The output
transformer is just to the left of the
“A” battery.

In dismantling the SkyBuddy, the
tuning condenser and band-spread dial
were removed from their sub-chassis
in order to conserve space. Due to the
fact that no connections could be made
directly to the chassis, it was neces-
sary to mount the tuning condenser
on a piece of bakelite and, in turn,
mount this on the chassis.

A panel bushing is used as a shaft
bearing for the band-spread dial, which
is driven by a cable in the original
manner. For appearance’s sake, the

main dial is mounted behind the panel
and an escutcheon, similar to that
used on the band-spread dial, placed
over it. The main dial is driven by a
friction type drive, mounted by means
of fibre washers in order to insulate 1t
from the chassis. The antenna and
ground terminals, together with a
speaker socket are mounted along the
rear drop of the chassis.

In the under-view of the chassis,
coils can be seen mounted close to
the band-switch with a baffle shield
between them. The regular band-
switch was discarded and a conven-
tional type used in order to permit
mounting the coils in this manner. All
filter condensers are mounted along
the rear drop of the chassis by means
of a clamp made from scrap brass
strap. The padding condensers for
bands 1 and 2 are mounted close to
the oscillator coil behind the stand-by
switch. Between the “B” batteries
and the front panel, filter chokes can
be seen, the larger being the choke for
the filament supply. Other parts are
placed wherever convenient and as
close to the plates used as possible.
It will be necessary to wire in the 1R5
tube before placing the coil switch and
coils in position.

Although the original if. worked
fairly well, more gain and greater
stability were obtained by using the
permeability units shown. The trans-
former, T2, is removed from its can
and three turns of No. 22 push-back
wire wound around the dowel next to
the grid coil. It will be necessary to
have the right polarity on this wind-
ing if the detector is to oscillate.

Care should be taken to see that no
connections are made to the chassis
with the exception of the ground ter-
minal and one side of condenser Cl.
An insulated wire is run from point to
point in the circuit to act as the cir-
cuit ground. When wiring is com-
pleted, a continuity test should be
made to make sure there is no connec-
tion between the circuit grounds and
the chassis.

why Thordarson Amplz'ﬁers”[ea.a' It/ze sound ﬁe[a’.

f[ere are

PLEWTYof 3
REASONS. ..

Continted research under actual operaling conditions has developed circuits capable of outstanding
performance no matter how exacting the acoustical requirement. THORDARSON Amplifiers
incorporate many distinctive characteristics including: (1) new tone compensation for naturalness
and brilliance. (2) conservative ratings. (3) improved design in ventilation for continuous operation,
(4) hum level below audibility, (5) Tropex transformers for protection against moisture, salt air,
and high humidity, (6) multiple input channels, and (7) maximum flexibility of controls.

Remember, Thordarson has a complete line—from 8 to 55 watts output and the pre-amplifier
and booster amplifiers for higher power rack installations up to 1.000 watts. Thordarson universal
mobile, storage and dry hattery amplifiers enable sound specialists everywhere to handle any type
ofinstallation. See your Thordarson distributor today and ask for Amplifier Catalog

NT;ibRDARsoN

ELECTRIC MANUFACTURING CO.
500 W. HURON ST,

CHICAGO, ILL.

TRANSFORMER SPECIALISTS SINCE 189S5
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Alignment

With a pair of phones plugged in the
phone jack, the power switch thrown

to the “battery” position, and the
regeneration control towards the
“ground” end, a 455 kc. modulated

signal from a test oscillator is applied
to the stator plate of condensers C2,
C3, and the adjustment screws of the
i.f. transformers varied to obtain maxi-
mum response. After they have been
aligned in this manner, the regenera-
tion control should be advanced to just
below the oscillating point, and a slight
touchup adjustment made.

If it is impossible to make the de-
tector oscillate, reverse the connec-
tions to the tickler. If, still no oscilla-
tion is obtained, it will be necessary to
add more turns to the tickler winding.

Bottom view shows compact wiring.

The detector should just go into
oscillation at the maximum setting of
the regeneration control. After the
i.f. has been aligned properly, the band
switch should be placed on Band 1, the
main dial set to 1400 kec. and the band
spread condenser set with the plates
entirely unmeshed. A 1400 kc. modu-
lated signal should then be applied to
the antenna terminals, and the trim-
mer condensers across both the an-
tenna and oscillator coils adjusted for
maximum response. Now, set the
main dial to 600 kc. and retune the
signal generator to 600 kc.

The series padder on this band
should then be tuned for maximum
response. Retune to 1400 kc. and make
a slight readjustment of the trimmers.

Now, switch to Band 2 and set the
main dial and signal generator to 4 mec.
Adjust the trimmers to give maximum
response at this frequency. Retune to
2 mc. and adjust the series pad and
then again trim at 4mc.

Switch to Band 3 and set the main
dial and signal generator to 14mec. and
adjust the trimmers on this band. Re-
tuning to 7 mc., check the alignment
at this point. The series pad on this
band is fixed and no adjustment is
possible. However, calibration should
be fairly close.

On Band 4, the trimming is done at
30 mc. and the band is checked at 18
me. This completes the alignment of
the receiver.

After aligning, the power switch
should be thrown to the “line” posi-
tion and the rectifier allowed to warm
up. Operation should be the same as on
battery, with the exception of a slight
increase in volume and sensitivity due
to the higher “B” voltage. If used on
dc., it may be necessary to reverse the
line plug to obtain correct polarity.
The total filament voltage when used
on line power should not exceed 6.5
volts and if it is not approximately this
figure, it will be necessary to change
the value of resistor RS8.

RADIO NEWS
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uel Kaufman

by N:

THIE
true.

skeptics still can’t believe it. But it's

The guesswork is over. Commer-
cial television is here. But the triple-threat
problem of the moment is “when, how and
where will sponsored video programs show
a profit?”

No one in the industry the Video Reporter
has cncountercd would dare answer that
question. Only time will work out the an-
swer, they say. So, while we're biding our
time, the television station operators are
praying that advertisers will buy their video
time.

While the FFCC order permitting commer-
cial video operation as of July 1 was appli-
cable to the centire nation, it was in New
York that the new art got its most prominent
launching.

As anticipated, the RCA-NBC station
WNBT (the erstwhile W2XBS) leaped to
the fore with the first complete schedule, the
first set of \ponsnr\ and the first commer-
cial rate card. The CBS and DuMoni sta-
tions were slower to start, with complaints
about materials being held up given as the
reason, llOWL ver, the CIS station, assigned
the No. 2 video channel, found itself in the
embarrassing situation of not even having a
skeleton-sized audience cqmpped to receive
its programs. But with receiver revision in
sight (to be donc gratis in the case of RCA
scts) the Colunmbia cemissions from the top
of the Chrysler Building should soon have
a batch of lookers-in.

Despite the long experience NBC has had
in video program building, the initial week's

schedule of commercial operation showed
all the faults of the experimental periods.
The week's schedule was top-heavy with

sports cvents, thus again implying that the
video-equipped bars and taverns are getting
constderation over the home look-and-lis-
tener.

Truce, the sports events arc cxcellent tele-
vision fare. But there must he variety to
satisfy the home listener. And by zariely
we don't exactly mean the vaudeville trade
use of the word: rather. we mean that tele-
vision should cmbrace. topically, as wide an

assortment of c¢nter-

tainment and educa-
titonal subjects as
sound radio does to-
day. Therc's no rea-
son why it can’t. VYes
thcre is, too! But
ther ounly one—and
that’s economy! It's

apparently cheaper to
pick up outdoor sports
and speeial news fea-
tures inasmuch as
such programs iire re-
putedly cheaper than
studio productions.
We've mentioned this
before, and it's an-
noying to find the domination of sports still
in existence at the start of commercial tele-
vision.

Adding the dollar sign to television pro-
grams hasn't in the least altered the film
program difficufties of the experimental pe-
riod. Initial film presentation on NRBC's
commercial schedule was  entitled “Death
from a Distance” and, titularly. if in no
other respects, the sclection hardly secmed
apropos of the “official” birth of the art
of secing over distance.

(BS promised to start its television sched-
ule the same day as NBC, hut complete de-
tails were withheld from the press and, de-
spite the fact that program experiments un-
der Gilbert Scldes and Adrian Murphy have

Gilbert Seldes

September, 1911

been going on for some time, it is anticipated
that it will take CBS a bit of time to pre-
sent its full schedule along well-polished and
well-finished lines.

Columbia still is adhering to its loyalty to
color, despite the fact that its initial service
is in black-and-white. The network an-
nounced that cxperiments are continuing on
its color video system and that the data col-
lected from these tests will be submitted to
the /7CC by January 1, 1942 “for considera-
tion relative to the stand:\rdlzanon and com-
mercialization of color television.”

The Dublont station, according to Will
Baltin, television program director, expected
a bit of delay past the official ]u]y 1 starting
date, but was preparcd “to go.

No difficulties were reported due to the
shift from 441 lines to the commercial 325-
line picture standard. Directions were cir-
culated to set-owners
whereby they. them-
selves, could make the
simple adjustment by
rotating the synchro—
nizing control and,
some  instances, thc
picture - width  knob.
Also, the shift to fre-
quency - modulation
for television sound
was not considered a
great handicap to set-
owners inasmuch as
tests showed that
early reccivers could
intelligibly receive
the present sound
portions of eye-and-
ear air shows. This, of course, is not ideal—
most look-and-listeners are demanding “per-
feet™ sound and it is believed all scts will be
readjusted to F-M by an early date.

Adrian Murphy

ELEVISION auditions galore have been

going on in the New York area and the
Video Reporter has heard that there is a
storm brewing over just what talent the
union will have jurisdiction over video per-
formers. Television heing an eye-and-ear
medium, acting, radio and film unions all
fecl that they should have outright control.
This battle came up long ago when televi-
sion was in an embryo state. DBut it seems
that actors still look on it as an em-
bryonic art and, while they are anxious to
get their foot in the door, they don't antici-
pate lucrative returns for some time to come.
And the one important role the unions be-
lieve they can fill is to sec that artists are not
exploited without being paid.

LLAN B. DUMONT, head of the tele-
£ vision laboratories h(‘(lr!ﬂ" his name, is
vice- prﬁ\ldent of the recently formed Ma-
jestic Radio & Television Corporaiion. Thus,
there 1S an indication that Majestic will be
active in television set production on a large
scale and that DuMont is entrenching hin-
sclf more and more firmly in every brand1
of the video art, including engincering, tele-
casting and sct manufacturing. Paramount’s
connection with Dulont is still a bit emig-
matic. Certainly, the tie-up should stand to
the television firm's advantage as a supply
source for filmed program fare. But, speak-
ing of all movie-video links, it is unlikely
that television wlll get priority over the the-
atre exhibitor in the choice of films until
television can pay its own way (and pay for
the films, too).

T is an acknowledged fact that the first
' batch of tclevision sponsors are getting
more promotional value out of their pub-
licity announcement than out of the programs
themselves. Television is honestly and truly
a commercial medlum But its coverage is
so small that it’s not even associated with a
big question-mark. Rather, the total receiv-
ers in use in the New York arca at the time
of this writing would bhe punctuated by an
exclamation point! It's admittedly small.
But it will undoubtedly grow and grow as
programs improve and get the word-of-mouth
goond-will publicity they don’t yet deserve.

Novelty value is not enough to sell tele-
vision receivers on. And until receivers are
sold in volume, television sponsors will he
in the novelty classification right along with
their offerings. (Continued on page 49)
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CONVENIENCE

the NEW Maeissner

ANALYST

—has it!

The NEW Meissner ANALYST, with Direct
Reading Electronic Voltmeter, is designed for
the Modern Service Bench. Built for SPEEDY
trouble-shooting, its carefully planned con-
venience will save EXTRA time . . . when
time counts! You can get those RUSH jobs out
in really short order—and know they’re right!

Convenience is built into the ARRANGE-
MENT of controls on the new panel! Each
Channel has its own separate section, plainly
marked, and every control is right where you
would expect to find it! No groping around
the panel (or back of the cabinet) for a switch
or jack connection . . . it’s right there on the
panel . . . where it belongs!

For that matter, ALL controls and jacks are
ON THE PANEL! If you want to mount this
instrument in your wall rack . . . that's your
business . . . you won‘'t have to turn the
ANALYST around after it's plugged in!

Complete with tubes . . . ready to operate
Model 9-1040 ANALYST, Net . . $96.25

SEE YOUR JOBBER—TODAY!

NEW
INSTRUCTION
MANUAL

F-M Data and valuable serv-
ice information in addition
to instructions on all Meiss-
ner Kits and equipment;
168 pages!

Only 50c Net

WRITE FOR FREE 48-PAGE CATALOG!
Dept. N-9

MT.CAR BLL.

TTCLLE



www.americanradiohistory.com

the Death-Blow
to FEEDBACK

FEIT e

CARDIOID

’ Ovut-Performs Many Mikes
Selling at Twice the Price

TIE Answer to the sound

man’s broblems! Two-eles

!
ment  generator gives true
cardioid characteristies; of-
fers the best features of hoth
the veloeity and dynamic—with extra sensitiv-
ity to sounds originating in front of the mike,
| while dead as a door knob in back. Where
the going is tough and acoustic conditions
practically impossible, a Turner Cardioid will
do the job.

| 101A standard Cardioid, all impedances.
List $55

101B Deluxe Cardioid, same as 1014, ex-
cept with 3-position switeh......... List 65

101C  Broadcast Cardioid, same as 10113
’ with range extended to 10,000 eveles.

List 70
FREE
TURNER PUSH-PULL VIBRATORS

Revolutionizing the industry with 10 engineet-
ing advancements. Write today for full infor-
mation.

THE TURNER CO.

908 17th St. N.E., Cedar Rapids, lowa

New Turner_ Microphone Catalog.
Write for Yours.

BUT WHAT OF
Jomoriow?

“All-out"production to meet todaﬁ' st
yramiding orders.does not megm t! dzr
Ii‘riplett has lost sight of theI rot:;ad
requirements of tomorrow. Ins ram;
research and engineering grog g
actually have been “‘stepped-up &

assure constant improvements 10
rocesses; in addirion

roducts and ;
?o needed developments 10 new fields.

Today's demands are importang,
but the needs of tomorrow cannot be

slighted—and are .anticipated in r;:a\cr{ir-
flagging engineering and researf3 i
veFopments. You have assuranc =
in the months and years to come, nex-
Triplett products will servgum o
panded fields, where they w1 Jnu

values and savings for every dollar

spent in their purchase.

THE TRIPLETT ELECTRICAL

INSTRUMENT CcO.
Bluffton, Ohio
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Bench Notes
(Continued from page 13)

tuned, this tendency to “pull together”
is most noticeable, and the addition of
the 50-ohm resistor will improve the
handling of the receiver considerably.
It might be well to remark in passing,
that the screen voltage of these tubes
should always be less than the oscil-
lator anode voltage——in usual practice
the screen voltage ordinarily has a
value of about one-half to two-thirds
the oscillator anode voltage.

Another detrimental characteristic
of converters of this type is the fact
that the oscillator frequency may be
seriously affected by anode voltage
variations, and particularly by changes
in the bias voltage of the r.f. section,
due to avc action. This makes most
receivers unstable for short-wave re-
ception, and in commercial receivers
this trouble is minimized by several
methods. The simplest methods
should be of some interest to the ser-
vice man, as he may often use them
profitably in improving the short-
wave operation of receivers brought in
for service.

Instability due to variations of the
r.f. bias voltage is often eliminated
by removing the grid returns of the
short-wave coil from the ave line,
and connecting to ground instead.
This procedure will also increase sensi-
tivity in the short-wave bands to some
extent. Variations in the oscillator
anode voltage may be considerably re-
duced by making connection directly
at the cathode of the rectifier tube,
thus avoiding the flunctuation in volt-
age caused by varying current through
the speaker field or choke. This method
is most effective when the inductance
employed as a choke has a fairly high
resistance of 1000 ohms or more.

It may be necessary to increase the
value of the series resistor in the anode
circuit to reduced the applied voltage
to the recommended value, and it will
also be necessary to add sufficient
capacity (about 16 mf.) from the anode
end of the resistor to ground to pro-
vide adequate filtering of the ripple
picked up at the rectifier cathode.

In order to overcome the drawbacks
encountered in the use of these con-
verters for short wave reception the
6L7 was developed, which does the job
admirably, by utilizing two control
grids that are independent of each
other, and injecting the oscillation
voltage from another tube. The use of
a separate oscillator tube of course
increases circuit costs, and for that
reason the 6L7 is seldom used in the
lower priced sets that constitute the
bulk of radio receiver sales. The
6J8G employs practically the same
principle as the 6L7, except that a
triode section is included in the same
envelope for oscillator service, and the
tube may be considered as a 6L.7 with
built-in oscillator. This tube was little
used commercially, and is of little in-
terest to the service man.

The next improvement in converter
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tubes was the 6K8, which largely elim-
inates the disabilities of the preced-
ing types. The design is such that
there is practically no undesirable
inter-action between the oscillator and
signal sections, and the frequency of
the oscillator circuit is only negligibly
affected by variations in ave voltage or
anode voltage supply.

The 6K8 should be of considerable
interest to the service man, as in many
cases it may be directly substituted for
the 6AS8, with greatly improved re-
sults in short-wave reception. This
tube is particularly useful when the
customer complains of instability and
difficulty in tuning the short-wave
bands, as the installation of a 6K8 will
often eliminate the trouble entirely.

The 6KS8 is of value too, when the re-
ceiver can no longer be trimmed to
reach 17 or 18 megacycles satisfac-
torily. Since the input capacity of the
6K8 is considerably less than the 6AS,
the substitution of a 6K8 will often
permit extension of the receiver's
range to 18 megacycles with some
trimming capacity to spare. In any
case the freedom from inter-locking at
this end of the band makes the sub-
stitution worth while.

While the 6K8 may be installed with-
out rewiring the socket, since the base
connections are the same as for the
6A8, there are a few precautions to be
observed when such a change is made.
In addition to correction of alignment
of the r.f. and oscillator circuits, it will
be necessary to re-tune the plate cir-
cuit of the i.f. transformer, as the out-
put capacities of the two tubes are not
the same.

The recommended anode voltage for
the 6K8 is 100, and it is generally, al-
though not always, desirable to in-
crease the value of the series resistor
in the voltage supply line, to prevent
over-excitation, with resulting spuri-
ious oscillations. Generally speaking,
if the potential is 150 volts or less at
the anode this change is not necessary
with oscillator coils ordinarily used.
The value of the 6K8 as a high-fre-
quency converter is well indicated by
its use in some of the new f.m. sets.

The latest mixer tube (at this writ-
ing) is the 6SA7, which is not, as many
have assumed, a single-end version of
the 6A7. The 6SAT is a tube of en-
tirely different construction, so de-
signed that no one electrode acts as
the oscillator anode or plate. Due to
this special design, variations of volt-
age at the r.f. signal input grid have
little effect on oscillator frequency,
and the stability of the tube at high
frequencies is good enough that this
tube is also being employed in f.m. re-
ceivers. The advantages of single-
ended tubes are obvious, in their eli-
mination of the grid lead and cap,
therefore it seems quite likely that the
6SAT will eventually supersede all
other types of mixers for new set con-
struction; that is, until the next new
type comes out, which, from past ex-
perience, may be any time in the next
week or two.

—B0-
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Beginner’s 14 w.
Amplifier
(Continued from page 34)

No. 3 of the transformer listed here.
If you use a transformer of another
make, follow the directions included
with the transformer.

When the microphone cable is at-
tached, the outside shielded lead is
connected to the upper terminal and
the inner conductor of the cable is con-
nected to the lower terminal. Do not
expose any more of the inner conduc-
tor than necessary, because there will
be a tendency towards picking up hum.
If the amplifier happens to be located
in a field of heavy a.c. currents, some
hum may be picked up anyway, and it
will be necessary to build a smail
metal cover to fasten over the ter-
minal. This cover must be made to
shield completely the inner conductor
of the microphone cable as well as the
lower terminal on the connection strip.
The shield must be grounded to the
chassis.

The phonograph pick-up lead is con-
nected to the phono-input in the same
way. No hum will be encountered;
however, as this input does not have
the amplification of the microphone
channel. If the pick-up lead consists
of two individual conductors instead of
the shielded lead, connect them which-
ever way gives the best results.

These instructions apply also to the
radio input. The sound quality of the
average radio will be improved con-
siderably, if you use this high fidelity
amplifier in place of the audio system
now used in the radio. To make the
change, disconnect the lead which is
soldered to the grid connection of the
first audio tube in the radio set.
Ground the grid connection so that no
sound will get through the audio sys-
tem of the set. The lead which was
unsoldered from the grid connection is
brought out to the radio input on the
amplifier. This lead should be shielded,
and the shield grounded at both the
radio and the amplifier. If the radio
is an a.c.-d.c. type the shield of the lead
should be connected to a .1 mfd., 200 V.
condenser, and the condenser con-
nected to the ground terminal of the
amplifier.

If you are located near a frequency
modulated station, this amplifier, when
used with a FM tuner, will make an
ideal high fidelity FM receiver.
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Ringing the Bell
(Continued from page 30)

have lost only one repair job by stick-
ing to our guns. There is no telling
how much time we have saved, or how
much this policy has added to the cash
receipts.

Now, we realize that under certain
conditions a repair must be made in
the home. A few of these follow:
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(1) When a repair or installation of
an aerial and ground is necessary,
(This is definitely one thing which
can’t be handled very conveniently in
the shop!!)

(2) When trouble shooting for man-
made interference. So far, we haven’t
heard of any remote-control interfer-
ence locators.)

(3) When the customer lives some
distance from the shop (such as in our
section where the customer may live
20 miles out of town and on a planta-
tion) and the repairs are reasonably
quick. Even in this case, we recom-
mend bringing the set to town if the
repairs are of a major nature. Of
course, the serviceman should charge
mileage on his car.

One parting shot. Just because, on
arrival at the customer’s home, you
find that the only trouble with the set
is a burnt-out tube, a loose wire or
some other easily-fixed trouble, don’t
let that prevent you from picking up
the set and bringing it into the shop
for inspection and further adjustment.
(We, of course, assume that it is a set
which is not new and has not been re-
paired within a reasonable time.) This
is not wrong. To fix the one little
thing and call it “quits” is the wrong
thing to do. Why? We’'ll tell you
why. Because, as you jolly well know,
that radio chassis needs its tubes
checked, its speaker examined, a
touching-up of the alignment, a gen-
eral dusting out, etc. We are thor-
oughly convinced that a large number
of servicemen repeatedly lose addi-
tional tube sales because they do not
check every tube in every set. In like
manner, additional labor charges are
lost if the serviceman gives the set a
quick “fixing” in the customer’s home
instead of “pulling” the set and bring-
ing it to the shop.

Do the whole job and get the whole

labor charge as well as boost your
tube sales.

The Value of a Monthly Inventory

OW much is your stock worth to-

day? Your tools and test equip-
ment? Your other fixtures?

How much were they worth last
month ? Last year?

What quantities and types of stock
do you have?

Unless you have this information,
you certainly can not tell whether you
are progressing or not. You can’t tell
what is good, fast-moving stock and
what is not. You are accumulating a
whole galaxy of odds and ends of
parts, for which you will soon have no
use, and which could be returned for
credit or used in a radio in the near
future.

For instance, let us suppose that you
have purchased a replacement volume
control which you find that you do not
need. If it is in re-sale condition, you
can return it at once for credit. If it
is not in a re-sale condition, you can
take extra care to watch for a set
which uses that type volume control
and which would benefit by the re-
placement. That is, you can do these
things if you take a monthly inventory
and, as a result, you know your stock.

In taking an inventory, the follow-
ing things must be listed.

(1) Quantity.

(2) Manufacturer’s stock number.

(3) Description of part (condenser,
resistor, ete.).

(4) Value (mfd., ohms, etc.).

(5) Unit net price (what one cost
You).

(6) Total net prices (unit net times
quantity).

(7) Suggested quantity to keep in
stock.

. It is surprising how many times you
will refer to such a list for informa-

The young fellow just out of High
School finds himself in a unique po-
sition today. Employers, for the past
six months, have been asking for
YOUNG radio technicians—fellows
of High School age. Normal expan-
sion in the radio industry, coupled to
the needs of the national emergency,
have created a serious shortage of ra-
dio men. The young fellow is being
sought by the radio industry!

The High School graduate today is
faced with the tempting prospect of
high wages in factory and shop;
plans of higher education may take
a back seat for the immediate attrac-

407 MONROE ST.

“MANTO MAN TALK--

TO THE RECENT HIGH SCHOOL 'GRAD" “

DODGE’S TELEGRAPH & RADIO INSTITUTE

tion of more “spending money.”
Such employment cannot lead to de-
sirable permanent positions, however,
and the young man who does desire
something better would do well at
this time to pass by such transitory
work.

For those considering Commercial
Radio as a career, we urge a careful
study of the courses offered at the
Dodge Institute. Compare them with
any other offered anywhere. Contact
our graduates for their opinion; or,
best of all, visit cur school. We in-
vite comparison!

Our Fall class opens Sept. 29. A
postal card brings our catalog.

VALPARAISO, IND.
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tion. From it you can calculate your
list prices. You can see whether a
part is moving slowly or fast, and re-
purchase accordingly. You can set up
minimum stock requirements for one
month on each item and, thus, carry
only quick-moving items. By checking
over your invoices every three months
vou will have a healthy inventory
condition.

You should also keep a list of your
tools, test equipment, technical man-
uals, etc., and their value, because this
is necessary for a proper knowledge
of your business worth, in the same
manner as your Accounts Receivable
and your Accounts Payable. If you
keep a set of books, and we have been
urging all servicemen to do so, this
information is most vital. As you check
over your list of tools, etc., if you find
some item which you no longer use
(and it has a re-sale value) by all
means try to sell it before its value
drops to nothing. If you do not inven-
tory these items, you are likely to
shove such a piece of equipment into
a dark corner and forget it. Turn
such useless (to you) equipment into
cash. You can always use the money.

In conclusion, we assure you that a
properly kept inventory sheet can be
one of your best business assets, in-
suring you of a minimum of loss-items
in your stock and returning to you
many times the value of the time you
spend each month in working it up. It
is another way to ‘“Ring the Bell”
toward greater profits by careful buy-
ing and by knowing your stock. 30—

foa BT ™

THIS RELAY IS
HUSKIER, COSTS LESS

The design of this compact Ward Leonard
single pole heavy duty relay is simplicity
itself. It is sturdily built yet there is not
an ounce of material in it that is not essen-
tial to ethcient performance. Measures
only 174”x2%"”. Will control 3 h.p. on
115-230 volts. Described in Circular 507B.

WARD LEONARD
RADIO SPECIALTIES

WARD LEONARD ELECTRIC COMPANY
47 South St., Mount Vernon, N. Y.
Send me Circular 507B

Street

City and State.........c.covivevnnenninnnnns.

Call Signal

48

'7 Manufacturers’
Literature
l (Continued from page 40)

4C, ete)).

Readers can obtain a copy of the Chart
1275-B on request from Commercial Engi-
necring Section. RCA Manufucturing Com-
fany, Inc., Harrison, N. J.

AN Conduit Fittings

"AN” Conduit Fittings for aircraft rigid
and flexible aluminum conduit in accordance
with Army-Navy Standards are shown in the
Scptember issue of The Amphenol N ews.

Engineers and production men will appre-
ctate the special charts on fitting asscmblies
which appear on pages 40, 41, 42, 43 and 44,
as well as the tables of sizes and dimensions
of individual fittings.

Choice of the type of assembly and com-
ponent parts required is simplified by use of
the charts. while the tables permit quick list-
ing of part numbers for ordering and pro-
vide a handy refcrence medium whenever
dimensions or clearances are in question.

All of the items listed are available for
shipment in most sizes direct from stock.
The balance will be in production as soon as
tooling now in process is completed.

No price list has been issucd at this date.
It is suggested. thercfore, that bills of mate-
rial and quantities and delivery dates re-
quircd be submitted for quotation prior to
placement of the actual orders.

The cngineers will gladly co-operate with
you in solving any problems involving either
conduit fitting assemblivs or electrieal con-
nectors, and in the development of new con-
duit fittings. or connector inserts. receptacles
and plugs.  American Phenolic Corp.. 1250
W. Van Buren St., Chicago.
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Channel Substitute
(Continued from page 29)

This can be obtained with padders
across the condenser, or by removing
turns on the oscillator coil, depending
on whether the oscillator tank fre-
quency must be increased or de-
creased.

Since we now have located the 262
kec. point on our dial, by increasing the
oscillator condenser, we will lower the
available i.f. at the r.f.-i.f. jack, and by
decreasing the condenser, we will raise
the i.f. The dial can now be calibrated
by borrowing a signal tracer or Chan-
alyst that has a calibrated i.f. ampli-
fier and plug it into the r.f.-i.f. jack. If
these instruments are not available,
several BC sets with different inter-
mediate frequencies will serve just as
well. The test leads from the r.f.-i.f.
jack should be placed at the grid-to-
ground of the converter tubes on the
receivers. As soon as the signal is
tuned in by varying the channel sub-
stitute oscillator, the dial should be
marked as the i.f. of the set under test.

The antenna is a %-inch rod 16
inches long and threaded with a 3% x 20
die at one end. The antenna connec-
tor is a piece of %-inch copper stock
% x %". A % x 20 hole is drilled and
tapped at one end, the other end drilled
and tapped and fastened to a 1%-inch
square piece of bakelite. A S$4-inch
hole is then drilled in the back of the
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P.r-metal cabinet, with the bakelite
mounted inside and the copper bar pro-
truding through. The antenna lead is
soldered permanently to this mount-
ing from the inside of the cabinet, the
other end terminating in an Amphenol
plug, which plugs into its receptacle on
the chassis.

The top of the Par-metal cabinet is
fitted with a large door pull which en-
ables the unit to be carried around.
The cover is held down by three 10-32
wing bolts. A mounting is inserted
under each of these wing bolts from
the metal taken from the speaker hole,

The test leads are made up of 3
feet of auto antenna lead-in wire with
alligator clips soldered to the shield
and the inner conductor. An ordinary
phone jack is placed on the other end.

Trouble Shooting

The regular procedure for checking
defective sets with the channel sub-
stitute would be to tune in the local
BC test station and place the test leads
in the audio output jack, and across

Nole neat construction and wiring.

grid to ground of the last audio tube.
This will isolate the speaker and out-
put tube from the rest of the receiver.
Distortion and output can then be de-
termined in this circuit.

The next step would be to place the
same test leads across the diode load,
thereby isolating the entire audio sys-
tem of the defective receiver. Power
output, fading distortion, etc., of the
audio system can now be checked. In-
cidentally the voice coil switch on the
channel substitute should be placed
in the open position while making
these tests.

If the receiver under test is a super-
heterodyne, the test leads would now
be placed in the r.f.-i.f. jack. The r.f.-
i.f. switch would be placed to the jack
position, and the leads placed grid-to-
ground on the last i.f. tube. Tuning
the oscillator condenser, our broad-
cast signal will be heard when the
proper i.f. beat is obtained, provided
there is no defect in the diode detec-
tor and its accompanying circuits. If
an intermediate i.f. stage is used in the
receiver, placing the test leads from
grid to ground of this i.f. tube will re-
sult in a stronger signal under normal
conditions.

The modulator stage is next in line,
so with the leads in the same jack we
place them again grid to ground, and
our broadcast signal should again be
heard. This also applies to the r.f.
tube and the antenna circuit. If no
signal is heard, either the receiver

RADIO NEWS
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oscillator or modulator circuit is de-
fective. If the signal is heard through-
out the receiver, and not heard when
the leads are placed on the r.f. grid
to ground or antenna circuit, the trou-
ble will be isolated to this section.

The above operations can be made
in a surprisingly short time. How-
ever, they should be preceded by check-
ing the tubes. In checking TRF sets,
the uudio and r.f. checks only are used
of course. PA systems may also be
checked, stage by stage for distortion,
fading, etc. by using the test leads in
the audio jack.

Since each channel of a receiver or
amplifier is checked individually, using
a standard broadcast station as the
source of the signal with a minimum
amount of effort, the Channel Sub-
stitute will greatly benefit the service
man. There is no need to measure
voltages or currents until the defective
circuit is isolated. Intermittents, hum,
etc. can be isolated to a particular cir-
cuit as easily as an open connection.

When trouble is isolated in diode cir-
cuits, the diode input jack of the Chan-
nel Substitute may be used to advan-
tage. The leads on the secondary
winding of the output i.f. transformer
in the defective receiver are opened
and the test leads inserted in their
places. This test determines whether
the trouble lies in the i.f. coil or in the
diode circuit.

The entire instrument can be built
with spare parts lying around the shop
and it will certainly prove its worth
on the very first few receivers on
which you use it. Try it on some of
those ‘“headaches” you have on the
bench. After the Channel Substitute
has done its work in isolating the trou-
ble for you, it will serve to entertain
you with your regular radio programs
as you complete the repair work

3-Band U.H.F. Receiver
(Continued from page 20)

gave excellent performance with no
changes. After the 112 megacycle
band is working properly, coils for the
other bands should be adjusted in the
same manner. Coils for the 224 mega-
cycle band will probably require con-
siderable care in adjustment. No diffi-
culty should be experienced with oscil-
lation of the r.f. stage if the receiver
has been carefully constructed with
proper attention paid to short leads
and by-passing.

For occasional listening to F. M. pro-
grams, this receiver is quite satisfac-
tory, although it will not give the high
fidelity that is a feature of most F. M.
transmitters.

Performance of an ultra high fre-
quency receiver depends greatly upon
the antenna used and every effort
should be made to erect the antenna
as high as possible. One of the most
satisfactory types for use with this
receiver is the single-wire matched
impedance type cut to resonate on the
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band most used, although quite satis-
factory results were experienced with
a 4 foot fish pole auto antenna.

COIL TABLE
1 L,

Band No. turns Tap No. turns Taps
43 Mc. 14 2 14 7-12
56 Mc. 10 1 10 5-8

112 Me. 4 1 4 2-3

224 M. 1 1/, 1 1,1,

All Coils wound with 214 tinned wire % inch
inside diameter 1 inch long. Taps are meas-
ured from the bottom ~nds.

Video Reporter
(Continued from page 45)

Just for its potential historical value. we're
mentioning NBC's original television rate
card which went into effect with the start of
commercial service on July 1. Tt will be in-
teresting to compare it with the television
rate card of five years hence.

There are two charges: the first for time
on the air, the second for the use of studio,
film and mobile unit facilities.

Eye-and-ear program time costs $120 per
evening hour on week-days and half that fig-
ure for Monday-through-Saturday daytime
hours. Sunday daytime hours cost $90 each
and there arc no rates for Sahbath evenings
inasmuch as there are no plans at the mo-
ment to have programs during that period.
The total costs are boosted materially by the
tarifi of $150 extra per hour for the use of
the main television studio in Radio City.
Small and film studios, and field pickups cost
$75 extra per hour.

Time, news and weather announcements
are for sale at $8 per minute at night and $4
per minute by day.

Notations are made of extra billings for
talent, scripts, mnusic, costumes, props, etc.

HERE is little question ahout the fact

that television's commercial debut is ac-
companied by an almost unconcerned, non-
chalant and “come-what-inay” demeanor on
the part of participants.

Unlike other new radio efforts of the past,
there is an abscnce of showmanship and
pep.

Television is coming in like a lamb instead
of a lion. It seems sort of scared of its own
shadow.

True, there is quite a bit to worry about.
With material shortages. a war raging in Eu-
rope and the networks in a feud with the
FCC. there is a lack of spirit.

There was more enthusiasm on the parts
of present participants back in the early ex-
perimental days.

Now, it seems that cach firm in the field
will have to take a sporting chance on gains
from the pioneer commercial period calling
for big outlays with little—if any—income.
But. on the other hand. these very efforts of
lkeeping up with competitors may lead to tre-
mendous receiver sales much sooner than an-
ticipated. If this happens. the initial roster
of commercial telcvision station owners will
have literal gold mines in the sky.

ADIO retailers were none too quick in

tying in with commercial television
programs. Reason: no manufacturer was
pushing a video line.

And the dealers are cautious duc to past
experience. They had to hear the brunt of
complaints about changed standards. poor
models and discontinticd program schedules.
Further, they had sad experiences and little
profit for the big window and floor space
they allotted to television in the past. Now,
the mere fact that there’'s a “commercial”
label on television doesn't affect them too
much. As far as they are concerned, tele-
vision was commercial in its earliest experi-
mental stages. Any art that calls for salable
radio equipment is a commercial art to the
dealer.

any material:
Steel—etec. Saves time.
socket AC or DC, 110 volts.
bearing thrust.

instantly interchangeable).

WORLDY GREATEST all around

ELECTRIC TOOL

DRILLS—GRINDS—SANDS
SAWS—POLISHES
SHARPENS—CARVES

The new WHIZ ELECTRIC TOOL is the
handiest power tool ever made. A rugged
tool for power and precision work. Drills through 14 inch
iron plate in 42 seconds or engraves intricate designs. Handles
Metals— Woods — Alloys— Plastics — Glass—
Eliminates labor.
Chuck 14 inch capacity.
Powerful, triple-geared motor.
MODEL, with Normal Speed (uses 200 different accessories,
Price only $7.95.

ARANTEED
OR ONE YEAR

Plug into any
Ball
STANDARD

The only DRILL-TOOL with a full year's guarantee.

FREE

NOW. We pay postage.

DEPT. 9-RN

Accessory outfit (Value $2) includes set of drills, mounted
1% inch grinder, sanding discs, cutting wheels, mounted
brush, polishing wheel, carving burr, ete.

FREE with each tool ordered

10 Day Trial—Money Back Guarantee

PARAMOUNT PRODUCTS CO.
545 FIFTH AVENUE

NEW YORK, N. Y.

wasnar amaricaneadiabictan, oons

49



www.americanradiohistory.com

ponTmissTHEU. S. ARMY
AIR FORCES issue:

THIS SPECIAL 284-PAGE ALL-OUT ISSUE
ON AMERICAN MILITARY AVIATION IS A
“MUST” FOR EVERY RADIO NEWS READER!

@ Here is the most informative and comprehensive report
on American military aviation and military radio operations
ever published! FLYING AND POPULAR AVIATION'S
Giant September Issue tells the story of the U. S. Army Air
Forces clearly and thoroughly . . . including the important role |
that radio is now playing in military aviation communication
and navigation. The complete story—in 27 authoritative and
brilliantly illustrated articles—{rom the first feeble experi- ‘
ments with military airplanes 30 years ago to the huge Army
air arm of today . . . delailing and outlining each unit of the

Air Forces

@ Replete with a special insert of magnificent natural color
photographs showing the Army’s fighting aircraft in the field
and at work, a salon section of fine photography depicting the !
full range of activities of the Air Forces, two 15"x1134" gate-
folds in full color, and a comprehensive account of radio in
the Air Forces by Maj. George V. Holloway, this truly inspir-

ing record of American military aviation is a document you
will treasure for years to come. Your newsdealer is mow
featuring this special 284-page ail-out September issue of
FLYING AND POPULAR AVIATION. Get your copy today.

U. S. ARMY AIR FORCES ISSUE

FLYINGH

AND POPULAR AVIATION

ON SALE AT ALL NEWSSTANDS—50¢ |

www americanradiohistorv com

TECHNICAL BOOK

& BULLETIN REVIEW

e e
LIGNING PHILCO RECEIVERS,
VOL. 2, BY JOHN F. RIDER. pub-

lished by John F. Rider, Inc., 404—A4th

Avenue, New York City, 200 pp., price $1.60.

This second volume of “Aligning Philco

Receivers” covers those sets which have been

marketed since the publication of Volume 1

in 1937. The tabular form of alignment

instructions has been retained. inasmuch as
it has been given the enthusiastic approval
of the servicing industry. Every cflfort has
been made to correlate closely rhe instruc
tions and the chassis layouts wherein are

| shown the location of the various trimmers.

Due to the complexity of some of the mod-
ern receivers, their adjustinents are likewise
rather complicated, but even in the ex-
treme cases, the same tabular alignment
form has been followed and the extra in-
structions have been added in the form of
comprehensive notes.

The wide-spread use of the loop antenna
has nccessitated a change in alignment pro
cedure which is explained in the appendix
along with a number of other pertinent facts
that will be of value to the man who is
interested in doing an aligning job as quickly
and as efficiently as possible.

“CYCLOPEDIA OF TELEVISION
FACTS” compiled by M. M. Beitman, pub
lished by Supreme Publications, 3727 \V.
13th  Street, Chicago. Illinois, price 40c.
Television is today’s opportunity field. This
new booklet gives the reader a short course
in this most intercsting phase of radio.
The television field in America has been
changing so fast that very few books on the
subject have been published. To serve as an
introduction, and to help vou to understand
the new terms especially applicable to tele-
vision, this book has becn prepared.

VOLUME XII PERPETUAIL TROUBLE
SHOOTERS MANUAIL. Just off the press
and complete with up-to-the-minute data is
the new Volume XII Trouble Shooters’
Manua! published by John F. Rider, 404—
4th Avenuc, New York City. Included is
a complete index for Vols. XI and XII
t is well to state that the information pre-
sented in Volume XII is condensed as much
as possible in accordance with the requests
of owners of previous volumes of this pub-
lication, but not at a sacrifice of any
material. The attempt to condense the text
is based purely upon an cffort to include
the maximum amount of data. The price
is $10.00.
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“But I don’t wanna be interviewed!”
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Measurements
in Servicing
(Continued from page 16)

and applying the ohmmeter. If the
distortion is localized in the 6F5, when
such distortion exists, check the
cathode resistance if one is used, and
the cathode resistance by-pass conden-
ser. If the condenser is open-circuited,
the tube’s gain or amplification will be
reduced, while the distortion of the
stage will also be reduced by the same
number of decibels. A decibel is the
unit of electric power ratio. The least
difference in sound intensity that the
ear can detect is roughly equivalent
to 1 decibel (d.b.).

Oscillation in either the 6F6 or 6F5
stages may be due to feed-back be-
tween the grid and plate of the 6F6 or
the grid and plate of the 6F5. If the
6F6 has no effective by-pass condenser,
such as the .001 mfd. unit connected
from the plate to cathode, the plate
load, which is an inductive reactance,
would force energy to be transferred
from plate to grid because of the ex-
tremely high impedance or opposition
to the flow of alternating current of-
fered by the high inductive reactance
at high audio frequencies. The grid-
plate capacity becomes less reactive
with frequency, while the plate load
becomes more reactive, as shown in
Fig. 4.

From the equations shown, it is evi-
dent that capacitative reactance de-
creuses with frequency, while inductive
reactance increases, so that it becomes
easier for the a.c. plate voltage to jump
back to the grid than to pass through
the plate load inductance. As a result,
more and more energy is amplified,
until the losses in the grid circuit, due
to resistance, are made up. Then, the
circuit oscillates or starts to generate
power. The effect in the speaker is a
howl.

In the case of the 6F5, audio oscilla-
tion may be due to a high impedance
plate load consisting essentially of re-
sistance. The plate resistor may open
up partially, or become very high in
value. Or the by-pass condenser, the
.25 mfd. unit, may allow vibrations or
audio frequencies to get into the 6F5
plate circuit, thence through the grid
condenser to the 6F6 grid, which al-
lows oscillation by means of still an-
other route.

If the grid circuit impedance of the
6F5 is high, as it usually is, the grid
wire connection must be shielded to
prevent hum pickup and oscillation. If
the 6F6-G tube is used (glass envelope)
and it is placed near the 6F95, the
energy in the 6F6-G plate may be fed
back to the 6F5 grid cap or wire, if
the two tubes are placed very closely
together, as they sometimes are in
modern radio receivers. The remedy is
obviously proper shielding, to prevent
electro-static or capacitative coupling
between the two elements of 6F5 grid
and 6F6 plate.

Proceeding to the detector stage, the
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circuit may appear as shown in Fig. 5.

In a 6H6 tube, usually one set of
elements will be left unused. If in the
more complicated sets it is desired to
separate the functions of detection and
automatic volume control, or to use
noise supression or other special cir-
cuits, then the two elements find use.
In a set using automatic frequency
control or in a set designed for opera-
tion in frequency modulation recep-
tion, both elements of the 6H6 are uti-
lized.

The simple circuit shown is part of
many receivers and basically impor-
tant. One plate of the diode receives
an a.c. voltage, since the plate and
cathode are effectively across the
tuned circuit of L. & C. This alternat-
ing voltage is changed by half-wave
rectification to a series of d.c. pulses.
The d.c. pulses correspond to the car-
rier wave of the station which broad-
casts. The a.c. pulses superimposed
or put on top of the d.c. represent the
audio signals sent out by the radio
station.

The purpose of the 50 mmfd. con-
densers is to filter out the radio fre-
quency which may be varying at the
rate of 460 ke. per second. In a super-
heterodyne radio receiver, there is
what's called an intermediate fre-
quency. The i.f. of intermediate fre-
quency is standardized for broadcast
sets at 455 Ke., but many sets use
456, 460, 260, 175 or some other fre-
quency. Most up to date or new sets
use 455. The diode detector is used to
rectify this radio wave at the fre-
quency of the i.f. circuit.

If the 50 mmfd. condensers shown do
not filter out or by-pass to ground the
radio wave voltage and current, the
set will not tune to the radio station
properly. That is, when tuned for res-
onance or loudest volume, distortion
will be evident; but if slightly detuned
off the station the tone may be normal.
This circuit may be checked by dis-
connecting the small 50 mmfd. conden-
sers and checking them for leakage, or
trying new ones in their place.

If the volume control resistance is
too high, distortion will result. This
is the most common trouble next to a
bad contact in the volume control. As
the control is used, it is turned thou-
sands of times, and eventually wears
out. When it becomes worn, scratchy
sounds may issue from the receiver’s
speaker as the control is rotated. In
some controls, it is possible to effect
a repair by using carbon tetrachloride,
a liquid solvent available from the
drug or chemical supply house, to
clean the control. Most frequently the
simplest and best, though not least ex-
pensive repair, is to replace the con-
trol with a new one.

Other troubles which are common in
the a.v.c. or automatic volume control
circuit are: open a.v.c. series resistor
and leaky .05 grid return by-pass con-
denser. If a magic eye tube such as
the 6E5 or 6U5 is connected across
such a leaky condenser, the eye may
flicker due to the leaky voltage drop.
If the condenser is open, poor recep-
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tion towards the low end of the re-
ceiver dial scale may be expected, also,
loss of volume. Too, the magic eye
tuning indicator, if one is used, may
flicker when the modulation of a
broadcast signal takes place, as when
there is a speaker or music on the air.
In the silent periods, no modulation,
the eye may remain stationary.

If the condenser in the tuned input
circuit to the 6H6 detector is open-cir-
cuited, due to a broken lead or other
reasons, the set may not tune to the
station, but will sound better off the
station. For example, WEAF might
be on 660 and the set, ordinarily, would
be tuned to 660 for best reception.
However, since the condenser C in the
tuned circuit is open and not connected
reception may be best at 662 or 658.
The reason is that the diode circuit
is not resonating. An open coil might
cause similar trouble, although usually
it will kill the set entirely. A simple
test to determine whether or not the
circuit is operating satisfactorily inso-
far as the tuned circuit capacitor is
concerned, is to bridge an equivalent
unit across it and observe the result.
A vacuum tube voltmeter might also
be used to check voltage across the
tuned circuit, maximum for resonance.

Before going to the i.f. or immediate
frequency and mixer circuits, it may
be well to set down the elementary
theory of the superheterodyne,

If an oscillator produces an alternat-
ing voltage, that voltage when com-
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bined with a second voltage will be the
sum of the two if the two voltages are
in phase. If there is a phase difference,
which really means a frequency dif-
ference, the voltages will not exactly
add and cancel as they go through the
cycle. Similarly, two voltages of dif-
ferent frequency will add and subtract
from each other. If one frequency is
100 cycles and another is 400 cycles,
the sum will be 500 and the difference
or net frequency will be 300. Not only
that, but if the fundamental frequency
of the oscillator is 100 cycles and its
second harmonic is 200, the second
harmonic will “beat” with the 400 and
produce net frequencies of 400-200
equals 200 cycles and 400 plus 200
equals 600 cycles.

The oscillator, sine wave generator
of alternating voltage, may have a fre-
quency for an if. of 460 kec. that
amounts to 460 plus 660 or a net fre-
quency in the oscillator L C tuned cir-
cuit of 1120 ke. The oscillator is usual-
ly higher in frequency than the re-
ceived broadcasting station, since the
second harmonic of the oscillator will
then be out of the band, or far enough
away to not cause interference
troubles. If the upper limit of the band
is 1600 kilocycles, an oscillator on 800
ke. will have a 1600 kec. second har-
monic. The i.f. 460 plus 800 equals
1260, and 1260 is the lowest frequency
to which the set can be tuned without
harmonic interference.

The superheterodyne set-up may be
illustrated as shown in Fig. 6.

60-MC FM INPUT’

with
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NO NEUTRALIZING
QUICK BAND CHANGE J

ac lete. Ratings of GL-807 (GET-756)
a Aoﬂ‘i)bfjtee to the Radio Amateur (GEA-3052A)

General Electric, Section 161-13A, Schenectady, N.Y. |

The mixer circuit shown is used by a
great many sets. Older radios may use
some different form of oscillator cir-
cuit but all are basically the same. If
the oscillator is working, a negative
grid bias will be developed, and this
may be checked by putting a voltmeter
from oscillator grid to cathode. The
circuit will be detuned by application
of the voltmeter, unless an electronic
form of voltmeter having negligible
loading on the circuit is employed for
measurement. D.C. resistance meas-
urements may be made of the coils in
detector and oscillator circuits, these
resistances being very low, seldom
higher than 1 or 2 ohms.

The coil in series with the cathode of
the oscillator in the 6SA7 circuit may
be burned out, necessitating replace-
ment. A d.c. ohmmeter check from
cathode to ground quickly locates this
fault. The electron current within the
tube may be high enough in certain
radios to be amplified even though the
plate voltage is removed. This is be-
cause the electrons are attracted to-
ward the positive screen and keep on
going, because of their velocity, until
they pass through the screen and hit
the plate. Unless there is plenty of
gain or amplification after the mixer
this is unlikely to happen, but can oc-
cur in sets having a low i.f. and high
gain or two stages of ordinary 455 kc.
i.f. gain.

The automatic volume control d.c.
bias may range from zero to minus 25
volts, depending upon the size of the
antenna and the number of tubes in
the radio. The field strength in micro-
volts-per-meter also determines the
amount of voltage the receiver will
pick up and rectify into d.c. potential.

As the resistance of the a.v.c. circuit
is very high, the voltmeter connected
to it to read that voltage must also
have a high resistance or power will
be absorbed from the circuit and no
real indication of the voltage will be
obtained. A 1,000 ohms-per-volt meter
connected across the .05 condenser will
not indicate accurately. Even a 20,000
ohms-per-volt meter will be inac-
curate and only a d.c. vacuum tube
voltmeter will give useful indications.
A magic eye tube, 6E5 for 0-9 volts
and 6U5 for 0-22 % volts, will be a
satisfactory indicator and consume no
power nor will it load the circuit.
Magic eye tube data may be found in
any tube manual.

Coming next to the intermediate fre-
quency circuit, which is “excited” (sup-
plied voltage) by the mixer, we have
the circuit shown in Fig. 7.

If the receiver is working from the
6SK7 plate back to the detector, as
evidenced by the fact that when the
6SK7 is pulled out of its socket a click
is heard in the loudspeaker, and the
6SA7 produces no such click, the
trouble would lie between the grid and
output circuits of the 6SK7 i.f. stage.

A plate and screen voltage check
would be made as a matter of routine,
using the d.c. voltmeter. No plate volt-
age would indicate an open circuit and
the resistance of the coil, 10,000 ohm
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resistor and shunt condenser would be
checked. If the .1 mfd. condenser were
shorted (which is common) the series
resistor of 10,000 ohms might be
burned up, which would be an obvious
and visible defect found by sight in-
spection of the wiring. If the tube gain
seemed to be low, and the screen volt-
age were checked, too low voltage of
10 or 20 volts might be found. With an
ordinary 1,000 ohms per volt meter the
reading might be 50 volts, with 20,000
ohms per volt meter (higher resist-
ance and less current draw) the volt-
age might be indicated as 60 to 80 volts
and with a vacuum tube voltmeter (no
current draw) the screen voltage
might be 80 to 100 volts, the actual d.c.
voltage on the screen element of the
6SK?7 tube.

With the power turned off, receiver
plug out of the outlet, an ohmmeter
test could be made to show the resist-
ance values of the circuit. The manu-
facturer’s service sheet should be at
hand, if possible, although with ex-
perience and a knowledge of basic
tube data characteristics and circuit
data is not altogether necessary to the
diagram for a particular receiver; but
such diagrams are very helpful and
speed the work.

In the if. stage shown in the sketch,
the cathode resistor is sometimes left
out entirely, with bias for the grid be-
ing supplied entirely by the a.v.c. net-
work. Also, it is occasionally seen that
the shunt across the resistors is left
out, reducing tube gain due to degen-
eration. The designer of such a re-
ceiver deliberately introduced the
resistor to limit gain in that particular
stage, under such conditions, so that
either oscillation would not result or
that the next tube would not be over
loaded with an excess of voltage.
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As T See It?
(Continued from page 9)

ponderance of dishonesty prevails.
The same goes for the radio schools,
for the tie-up between what this radio
instructor was purported to have said
and the behavior of these dishonest
service shops is so close, as to enable
someone to say that it is the educa-
tional agencies which are, in a way,
responsible for the so-called thievery
which surrounds the operations in the
radio servicing field. In other words,
the article is also an indictment, per-
haps more implied than actually
stated, of radio schools as well as
radio repair shops.

Recognizing the 4,000,000 circula-
tion of READER’S DIGEST, the repercus-
sions from this article are going to be
tremendous; in fast so much so, that
servicemen will have to take steps of
varied kinds to offset the effects of
this article. Radio schools, likewise,
will have to take some steps to offset
the detrimental effects of such unfair
and undeservedly implications.

We appreciate, as does every man
who reads these words, that the ranks

RADIO NEWS
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of the servicing industry are not pure
and unsullied—that there are men who
are dishonest in their dealings with
the public—but that is so in every field,
technical, commercial, or professional.
As damaging as this testimony may
appear upon paper, we cannot believe,
and do not believe, that 60% of Amer-
ica’s radio servicemen are dishonest.
We have every confidence in the fact
that if these investigators had visited
more than 1% of the thirty odd thou-
sand radio servicemen in this country,
they would have found a different
picture.

It is useless in these columns, since
Rapro NEws is not a consumer publica-
tion, to present a defense for the serv-
iceman, for it is only radio-minded
people who read Rapio News. It is of
far greater importance to sound a
clarion call to the radio servicemen of
this nation to take steps to offset this
wholesale suspicion which has been
cast upon the industry. There are
some who will say that perhaps the
best thing to do is ta forget about this
article in REaDER’S Dicest. With this
I do not agree. It is the function of
every local association to take what-

ever Dpossible steps they can by
contacting the local Chamber of Com-
merce, the local Better Business

Bureau, the local Kiwanis or Rotary
or Lions Club, or whatever business-
men’s association exists, in order to
establish the integrity of the radio
servicing persoennel in the community.
In order to offset this tremendously
bad publicity, it is imperative that
wherever possible local newspapers
should be brought into the picture to
investigate the local situation.

Such effort calls for cooperative
movement. In those communities
where there are but a few servicemen
in a town, those of several counties
should get together and work together
in order to remove this blot upon the
name of the servicing industry. With-
out intending to be an alarmist, we
cannot belittle the import of this situ-
ation. The contents of this article in
Reaper’s DigesT was called to our at-
tention by a number of people the
very day that the magazine appeared
upon the newsstands. The READER'S
DicestT is the most popular monthly
publication in America and its columns
carry a tremendous amount of weight.
We have every reason to believe that
the experiences mentioned in the ar-
ticle are true, for we do not think that
either the magazine or the author have
any personal axe to grind. It would
be fine to be able to find some excuse
or extenuating circumstance to justify
some of the acts described, but it is
difficult to do so. I doubt very much
if anybody can finé some reason which
explains the right to make a charge
for work claimed to be done when the
work was not done, or for the sale of
a tube or part, said to be installed,
when that tube or part was not in-
stalled.

The only complaints that I have with
the article are that I do not think the
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test to be as fair as the author claims
it to be; that it is not right to condemn
thousands of entirely innocent men
whose work is vital to the education
and entertainment of the nation’s pub-
lic, when these people have no means
of proving themselves for they do work
for the same people and under the
same conditions as those who are clas-
sified as dishonest. . . . Radio servicing
is not a racket. It is all right to expose
rackets when they are obviously so.
But that is not so with radio servicing.
. Despite what this article claims,
I say that there are more honest men
doing radio service work than dishon-
est men, for it would be impossible for
an industry embracing more than 30,-
000 individuals and doing an overall
business of more than 100 million dol-
lars a year, to continue in existence for
15 years, when most of the men are dis-
honest. . . . Third, I do not think that
it is possible for a person to come to
a definite conclusion concerning more
than 30,000 people by testing or check-
ing 304. That’s just about 1 per cent
and unless my memory fails me, the
general requirement for conclusions
from surveys embracing between 30,-
000 and 50,000 people is at least 5 per
cent returns—usually 10 per cent.
Concerning the nature of the defect
as a test, I don’t think that it was
fair, for it placed the service shop on
the spot.
business and can survive only as such,
hence it is not right to feel that the
honest act is to charge nothing or a
trifling amount for having found the
loose connection or the loose tube. . ..
What I would like to know is whether
or not these investigators visited any
service shops which had a fixed mini-
mum charge for inspecting a radio re-
ceiver. . . . Suppose that a shop had a
1 dollar minimum inspection fee. . . .
Would this shop be considered honest
or dishonest for making this charge?
After all a dollar is not a trifling sum.
Who is more honest—the man who has
no fixed inspection charge and makes
no charge, although he has done work,
or the man who has a fixed charge
and which charge is known to the cus-
tomer and who charges the customer
for having found and remedied either
of these trifling defects? I am not
presenting this argument in defense of
those men whom the author calls dis-
honest, for it is morally impossible to
find a defense for dishonesty. ... What
I am trying to establish is where such
conditions would fall. Are they in the
honest group of 109 or in the dishonest
group of 195? This would alter the
percentages.
I have received too many letters over
a period of twenty years to believe that
servicemen in general are dishonest.

On the contrary, I think that they are |

most sincere. Something must be done
quickly to overcome the stigma that
has been thrown on the serviceman.
How this can be done is problem-
atical. One suggestion would be for
each and every serviceman to talk to
the editor of his local newspaper and

. Radio servicing is a|

explain matters fully. Furthermore
he would suggest that an investigation
be made of his establishment in order
that a complete picture could be made
of the conduct of his business.

It matters little what steps are
taken in order to combat this “blitz,”
but every one of you must realize that
something must be done as quickly and
as effectively as possible. Just why
Mr. Riis should pick on the radioman,
particularly at this time, is not known.
It is a well established fact that the
average income of the serviceman is
far below that of other businesses.
Many servicemen have gone overboard
in keeping their prices down, which re-
minds us that as insurance against
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such charges as those made by Mr.
Rils, every service dealer should estab-
lish a minimum service fee.

As far as the servicing industry is

concerned, certain conditions have
been brought into the limelight.
As important as the serviceman may
be to the American public, it is still
necessary for him to conduct an honest
business if he is going to survive. . . .
It therefore falls upon the honest
group to maintain the reputation of
the industry, for with such unpleasant
publicity disseminated among the pub-
lic, every future service will be under
suspicion, no matter how sincere and
honest it may be. . A job is cut
out for every local association and no
one radio service organization in any
town is big enough to feel that it can
do without the cooperation of the other
good service shops. . . . If anything is
going to be done to offset the bad taste
created upon the palate of the Amer-
ican public by this article, it's got to be
done town by town, city by city, by
the serviceman in those towns and
cities, in concert with the business ele-
ments.

What I have said in these columns
is by no means a complete discussion
of this subject, for the survey described
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is one of the most important articles
concerning the radio servicing indus-
try which has ever appeared in print.

- I am anxious to hear the comments
of servicemen who have read the origi-
nal article as it appeared in READER’S
DiIGesT,
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Police Radio
(Continued from page 20)

servation boat equipped with 2 way radio.

Paw Paw has four receivers in operation,
on the Michigan state frequency 1642: [n-
diana state frequency, 1634 : on the Michigan
medium frequency, 2442 : and one CW re-
ceiver. At present, due to the acute shortage
of radio men, there are only two other ops
at the Station, Fred Blink and Bob Evans.

Keene also services Niles, Michigan police
station \WRQF. and he is also laying out
tentative plans for a 2-way Motorola installa-
tion at Sturgess. Michigan.

Kalamasoo. Michigan, WAMG, under the
supervision of James A. MacGregor operates
on 200 watts on 2442 kc. Most of the equip-
ment was built by MacGregor, however, he
has also purchased some JMotorola mobile
equipment.

Mac has a co-ax antenna installed on top
of a water tower outside the city limits which
he uses for recciving purposes. The trans-
mitter is located in the city police depart-
ment building.

W. H. Perdew, radio engincer of WQLO,
Evanston, Illinois has recently rebuilt all of
his old style GE mobile receivers discarding
everything except the case. The receiver he
now uses is a modern crystal controlled cir-
cuit of his own design. His next step is to
rebuild the old style GE transmitters in the
same manner only preserving the case. They
will be crystal controlled with an output of
15 watts.

Perdew has ten squad cars and one patrol
wagon operating on 31,780 with a 50 watt
station house transmitter on 33.940. Two
frequencies are monitored at the station.
Cook County on 31,900 and his cars on 31.780

Ed. Melka, of Winnetka. really has a lot
of Tllinois lake Shore equipment under his
wing. Ed has a total of six municipalities
which he services including Kenilworth. Lin-
colnwood, Skokic. Morton Grove. Desplaines
and Arlington Heights.

Kenilwworth has two cars and one main
station on 31,900 kc. Lincolnwood. Morton
Grove, and Arlington Heights have one 2-way
car, taking service from Cook County, oper-
ating on 33780 kc. Skokie has two cars
and a main station. Desplaines has two cars,
a fire departinent truck and one main sta-
tion on 37,900 kc. This would bhe enough
work to keep any man busy, hut Ed also
runs a radio service shop in conjunction with
the village shon in Winnetka.

Hiland B. Fillmore, W9BEL., relief op at
KGZC, Tulsa, Oklahoma. recently dropped
in at Chicago on his way back to Tulsa after
being released from the army because of his
superior knowledge of test instruments mak-
ing him more vital to defense in a civilian
joh.

Fillmore had been a sergeant in the army
and had an instructor’'s job prior to his re-
lease. He will report back to his job in
Tulsa in an instrument concern.

He is an old timer in radio starting hack
in 1921 using a 2 kw. spark. He formerly
worked at the Elgin Watch Company stand-
ard frequency station WIXAM-WIXAN in
their observatory from 1929 to 1935. Be-
sides working as a marine op for the Clvde
Mallory lines, he has worked with £R.
M. E. Mfg. Co. at Peoria, and the Bendix
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radio in police sales. He has been in Tulsa
since 1939 working both as relief op at the
Tulsa Police radio station KGZC and with
the instrument concern. He is also connected
with the 125th observation squadron as tech-
nical sgt. in radio.

Co-operation with the smaller municipali-
ties in Cook County, [llinois is the keynote of
communication officer Lec Fetcher's county
radio system. Cook County has three sta-
tions in WSCI, Morton Grove, WSKE, Wil-
low Springs. and WSKD. Homewood. These
stations operate 2-way with their cars on
31,900 ke. They have also set up a fre-
quency of 33.780 ke. where by any small
municipality in Cook County with only one
or two cars, can set up a transmitter on this
frequency and a receiver on 31.900 kc. and
have 2-way communication with the nearest
county station.

Since there are many small suburbs and
townships in Cook County. many of them
have already taken advantage of this idea
and arc enjoying 2-way communication with
very little expense. In this manner. it is pos-
sible for the municipality to summon aid
from other nearby towns through the county

station. _@_

What’s New in Radie
(Continued from page 38)

Seamless Aluminum or Copper Tubing,
tinned or untinned. Not only does this wire
afford maximum protection against moisture,
corrosion, alkalies, ctc., but it also affords
extra protection against mechanical dam-
age and firc hazards.

Precision Metal Shielded Wire is avail-
able in lengths up to 50 feet and may he had
in a variety of sizes from a single conductor
with an outside diameter of 018 inch to
muiti-cable types of one inch outside diani-
eter.

This new Shielded wire is compact, light
in weight. neat in appearance, easily bent to
the shortest radius and may be stripped
quickly. easily and cleanly.

A beautiful brochure which tells the com-
plete story of Precision Mctal Shielded
Wire will he sent free to those requesting
same from the factory.

Low Priced Recorder

Talk-A-Phone Mfg. Co., Chicago, an-
nounces a new, unusually low-priced Com-
plete Home Recorder. It is actually three
instruments in one: (1) an casily operated

e

Recorder: (2) an efficient Record Player;
(3) a complete Public Address System, in-
cluding amplifier, Crystal microphone, and
special heavy-duty 614”7 Dynamic Speaker.
Plays back the recordings it makes, or plays
any standard 10-inch and 12-inch commer-
cial phonograph records with the cabinet lid
closed. When used as a Public Address
System, develops full three watts power out-
put. Employs five tubes, including Rectifier
and FElectric Eye Volume Indicator. The
Talk-A-Phone Portable Recorder is housed
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in a durable, attractive carrying case fin-
ished in striped airplane-luggage cloth.
Size: 16”7 long, 16" deep, 147 high. Weighs
approximately 45 Ibs. It's the last word in
an exceptional quality, low-priced Complete
Home Recorder.

New Hickok Instrument

Here is the latest Hickok measuring in-
strument Model 202 that gives more meas-
urements while the set is in operation with-
out danger of damaging the test instru-
ment due to overload.

A. C. Voltage in five ranges to 1000 volts
with input impedance of approximately 2.5
megohms: D. C. Voltmeter in five ranges to
1000 volts with input impedance of 14
megohms; Five ohmmeter ranges to 1000
megohms; Five Milliampere ranges to 1000
milliamperes.
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The mecter is a large 57 rectangular type.
with over 17 inches of total scale length.
Pilot light is located on front panel.

The power supply is entirely sclf-con-
tained and operates on 110 volt 30-60 cycle
A.C. Complete with voltage regulator tube
giving self contained voltage regulation.

Manufactured by The Hickok Electrical
Instrument Co., 10301 Dupont Ave., Cleve-
land, Ohio.

New 10-Watt Andiograph
Amplifier

A 10-watt amplifier, for use in call sys-
tems, small restaurams, and other places
where only low power is nceded. has just
been announced hy Jolhn Meck Industrics,

1313 W. Randolph St., Chicago. l.isting at
only $25.00, this unit offers microphone and
phonograph input channcels, cach with sep-
arate volume control.  Dual action tone con-
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trol aftords accurate adjustment for all ap-
plications.  Four and eight ohm outputs
provided for use with single or dual speaker
systems, or the unit may be arranged for
use with many speakers. Field current is
supplicd for operation with dynamic speak-
ers. This amplifier is available with a dual
speaker carrying case or mounted in an
casily portable case with single speaker.

National Defense & Radio
(Continued from page 32)

tutions that have been affected have to an
extent cased the situation.  These include
copper flashed stecl rods for grid supports,
oxidized stecl for plates and iron grid wires
with nickel sleeves. Whether or not metal
tube manufacture will be curtailed soon is
problematical at this writing. Pleas from
manuiacturers pointing out that glass enve-
lope tubes will mean larger chassis and more

shielding.  The consequent use of more
metal than in the supplanted metal tubes,
may aid in adjusting this situation. The
importance of the radio tube to the main-
tenance of recelver operation may also
serve towards improving the priority rating
of nickel and other essential ingredients,

thus assuring manufacture current with de-

mands.

The chassis of 1942 will be either of steel
or iron, copper flashed or scrap metal
sprayed. Thus far, the plastic chassis for
fall production does not seem a probability.
This has been prompted by die problems
and present fragility of structure. If plastic
chassis do come. they may take the form of
soyhean material, not only because of the
shortage of formaldchyde and phenol, but
hecause of the natural resultant sturdiness
of soybean plastics.  Although at the pres-
¢nt. soybean plastics have a tensile strength
of one half that of steel, it is possible to
increase its strength by increasing the pro-
portion of the Egyptian ramic plant, used in
the cellulose fibre. The ramice plant thrives
m many parts of America, and is used quite
extensively by Henry Ford in plastic devel-
opmient work. Tt is understood that wheat
and corn may be substituted for soybeans,
thus taking care of some of most trouble-
some agricultural problems.

Hookup wire will find itsclf covered with
a coating of ccllulose acetate instead of silk,
cotton braid or cotton, in next year’s receiv-
ers, because of a lack of the latter insulation
materials.  In some instances, the standard
insulation materials have been reduced to
509 of their former insulation properties
to alfect the necessary material saving, How-
cver, many receivers arc using the plastic
coated wire that has been reported to have
passed breakdown and heat tests, most suc-
cessfully.

Because of the shortage of screw machine

parts, practically all of the parts formerly
made this way, will hereafter be stamped
out, with steel heing used. Thesce pieces

will be plated with either of many platings
available. At present some cadmium is
being used.  This will. however, soon he
discontinued because of an imminent short-
age. Flashing and spraying as previously
described, will then he called into service.
With the coming of the stamped parts, the
service man should remember that it will
he. hereafter, necessary to replace the com-
plete units, rather than just scctions, for
such sections may be difficult to match. In
view of this, the service man may find his
billing to the customer a bit higher than
usual. A prior cxplanation is accordingly
suggested. Mica, an important mineral, is

(Continued on page 56)
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Video Sets More Costly

IKE many other lines requiring metal

and wood components, television re-
ceivers will cost somewhat more than
cstimates of a year ago. It is expected
that price stepups will average somewhat
higher than the 10 per cent already in-
dlcated by one maker.

It is apparent that the bulk of im-
mediate sales will he outright cash pur-
chases. Television is still regarded as a
luxury item by retailers and the type of
immediate buyer is not the kind that
bothers with installment purchases. Hence,
on this end, dealers are pleased.

x % x
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$3.35 "._

4 OUT OF 5 CIRCUITS YOU NEED
In these easy-to-use complete manuals you have all the
diagrams you really need. Over 30% of the sets you

‘n.prnce every day are included. Use these important,
hint-giving, trouble-shooting circuits to make your job

| easier. You must be satistied, or your money back is

guaranteed.

NEW 1941 VOLUME
Let this latest manual give you all 1941
circuits you will ever need, introduee
you to new radio developmients, help you
to do better servicing. Includes clear
schematics, alignment data
LF. peaks, and parts lists. Cowmpiled by
N. Beitmsn, radio serviceman, authar,
1 her. 192 pages, 8'2 x 11 50
inchrs. The greatest value in
radio diagram manuals. Net only

MOST POPULAR 1940 SCHEMATICS
Covers sll popular wodels of 43 manufacturers for this im-
portant radio year. Data on F.M., 3-way portables, sl 50

Mot Ofien -Needed
1941
RADIO

rvice hints,

intercoms, recording. Nervice hints, alignment sug-
gestions, 417 models. 208 pages. ... . Postpaid, only

1939 DIAGRAM MANUAL
Another condensed manual of most-popular diagrams you
need. Circuit data, bints, and information are time-savers
I'and moncy-makers for you. Let these diagram manuals
suide you to easier and faster serviee work. Dia- s 5
grams of 38 manufacturers. 192 pages. 8': x 11 I
inches. .. ... . B

Ne | price

1926-1938 DIAGRAMS YOU NEED
The most popular manual of the series. Will pay for itself
with time saved the first day of use. 427 diagrama of mast-
serviced radios in your shop every day. With yarm 5
lists and alignment information. 244 pages. lLarge slg
8!z x 11 inches Biggest value at
----------------

SEND COUPON OR SEE YOUR JOBBER
SUPREME PUBLICATIONS, 3727 W. 13th St Chicago, lil-

Ship the followlng manuals........ ... .....
under money back guarantee terms. 1 am enclosmg

in full payment. Ship postpaid.
RN-S8-D
(Write address below and send this corner.)

Ded
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SAVE v 50 %

20 TIMES BETTER FOREIGN TUNING
with SUPER BAND SPREAD RALIO]

EP E-Z TERMS Y,

7% $50° TRADE-IN
WRITE for big FREE catalog. New 1942
models include Radios, Radio-Phonos,
Home Recorders, Sensationally low

factory-to-you prices: $1L95 to $212.00
--upto 16 tubes. (User-Agents Wanted). | COMPLETE [READYTOPLAY

MIDWEST RADIO CORPORATION

DEPT. CINCINNATI,

1941 MODEL
N[W' NOM“ Pocket
Batteries i
- Plug-in Radw
DURABLE PLASTIC CABINETS

Dual Bands-Magictenna-Microdisl

Fite your pocket or purse. Wt. 6 o35,
Small atcixarotte pAckage. Reosivon
standsrd & some short wave, PAT-
ENIED POWER REGITFIER,
No tubes, batteries. Hi-ratio easy
tuning slide "MICRODIAL.” M.L.
o SAYS: -

¥ ILL. : "MIDGET RA-
DIOWORKSFINE!” ONE YEAR
SERVICE GUARANTEE]

Sent complete ready to listen with
instructione & tiny phone for use in

homes, offices, hotels, in bed. ete. SIMPLE TO OPERATE—NO ELEC-

FRICITY NEEDED!

SEND NO MONEY! Pay postman only $2.99 plus postaze charges on

arrival or send $2.99 (Check, M. O.. Cash) and yours will be seat post-

paid. 4 MOST UNUSUAL VALUE! ORDER NOW! FREE! "MAGIC-|

'"ENNA"—ELIMINATES OUTSIDE WIRES!

[MIDGEY RADIO CO. Dept. HG-8

Kearney, Nebr.

It 182 easy to learn or increase speed with
Instrictograph Code Teacher. Afforas

the gquickest and most practical method yet
f\vtailable

developed. from begin-
ner's hab

o typical
on all subjects. Speed range 5 to
40 WPM. Always ready-no QRM.
MACHINES FOR RENT OR SALE
The Instructograph Code Teacher
literally takes the place of an
operator-instructor  and enables
anyone to learn and master_code
withont further assistance.
sands have used and
Instructograph System. Write today
for full particulars and convenient
payment and rental plans.

STRUCTOGRAFPH COMPANY

Dept. NR, 4701 Sheridan Rd., Chicago, |II.
Representatives for Canada
Radio College of Canada, 4 Bloor St. West.. Toronto.

UNITED
STATES

SAVINGS

AMERICA ON GUARD!

Above is a reproduction of the
Treasury Department’s Defense
Savings Poster, showing an exact
duplication of the original “Minute
Man” statue by famed sculptor
Daniel Chester French. Defense
Bonds and Stamps, on sale at your
bank or post office, are a vital part
of America’s defense preparations.
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also on the “problem” list. Formerly, al-
most exclusively imported from India, it is
now being mined domestically and in South
America and Canada. Unfortunately, the
sources of supply, thus far, are not as pro-
ductive as anticipated. However, miner-
alogists assure the government that it will
soon be possible to secure mica with as clear
a content and as sturdy a body as necessary.
In the meanwhile, all efforts to conserve will
be made. Thus, the number of trimmers
on receivers will be reduced, and other
variable means of alignment will be substi-
tuted. Mica condensers will also find them-
selves quite scarce in the new receivers. And
speaking of mica condensers brings up the
plastic question again. Because of the re-
strictions on hakelite used in most instances
to mold mica condensers, ceramics or even
cellulose acetate will be substituted to pro-
duce whatever mica condensers may be
deemed absolutely essential to receiver con-
struction.

That beautiful mirror like finish found on
escutcheons, instrument pancls and countless
parts will not be so prevalent in equipment

of 1942. For chromium, the metal that af-
fords this hard bright, practically inde-

structible finish, has been placed under (ull
priority control. In defense needs. the metal
is required for hardening of stecl, the pro-
duction of high speed cutting tools, the man-
ufacture of refractory brick for lining steel
furnaces and many other chemical uses.
Most of the national supply of chromite ore
in recent years has come from Africa, the
Philippines and Turkey. Since the govern-
ment stockpile is not large enough, and con-
sumption is moving up, and in addition in-
creasing pressure on shipping space may re-
strict imports in futurc months, conservation
is essential. Unfortunately there are no di-
rect substitutes for this material. However,
receiver and equipment designs are being
so converted, with such a variety of impres-
sive effects, that the change will be actually
in the direction ol improvement.

Portable receiver design will soon be
changing, too, because of the restrictions
placed on the production of zinc. This
metal, essential to the manufacture of dry
batteries, is also essential to the production
of military brass that serves to fabricate
shells. And, it is quite natural that the
call for cartridges will become increasingly
great as the months go bhy. Here again we
have the situation of having a plentiful nat-
ural supply of the ore, but not sufficient
production facilities or power to create the
tremendous quantities necessary. Accord-
ing to present estimates, the demand for
zinc in 1941 will be in the neighborhood of
1,165.000 short tons, with only 890.000 to
950,000 tons being produced. Thus there
will be an over-all shortage of from 215,000
to 275,000 tons.

In view of the anticipated shortage, a
variety of economies will be instituted, in
addition to the many alrcady in practice.
Accordingly, a substantial quantity of cells
will be produced, but not sufficient to take
care of the increased portable set produc-
tion. Thus, the recently introduced compact
lead-cell batteries will be swung into play.
This means that for 1942, rectifiers, invert-
ers and hydrometers appear to be on the
road to playing a popular return engagement.

The restricted production of batteries will
also bring about a new method of standard-
ization, which will mean the elimination of
many duplicate styles and types. This, in
effect, will greatly simplify matters for man-
ufacturer. service man and consumer. And
thus, actually, the enforced conservation
move will serve to clarify a somewhat con-
fused situation.

Increased use of substitute materials for
test and meter instrument cases, such as
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lead, steel and iron, will introduce alignment
and calibration problems that will change
the customary procedures of test operations
for the service man. These new devices
will be as efficient as heretofore, but in view
of the new materials used and their charac-
teristics, many design changes may have to
be put into effect. Thus their operation will,
of necessity, be different from previous types.

According to most manufacturers, produc-
tion of straight AC receivers is expected to
continue at as great a production rate as
possible with the materials available. Silicon
steel laminations are coming through with
comparative regularity. However, should
critical needs for this material arise, designs
are already available to make the necessary
changes both in the power and audio sys-
tems. In other words, a flexible production
is being planned so as to permit any sudden
changes demanded by shortages.
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Aviation Radio
(Continued from page 32)

This must be avoided by allowing sufficient
time between starts for the motor to cool
of.

Master switches should not be turned on
with equipment switches “on,” unless they
are connected to ‘“master starter relays.”
If a master switch is not connected to a
starting rclay, burned contact strips, cor-
rosion and undue wear will inevitably result,
if it is turned on with other equipment
drawing current. Where starting relays are
used (and it will be found that they exist
in_approximately 75% of all aircraft con-
taining a generator and battery system),
they will be connected usually in serics
with the master switch and are designed for
taking an ‘“‘instantaneous-maximum-load.”

LLow voltage flter units for filtering out
generator noiscs, ete., should be of high
current capacity ratings; this is cspecially
true of the chokes used. A 350% overload
factor should be incorporated in the choke
design by the technician making these units.
This is done by figuring the maximum cur-
rent requirements of both the radio and
electrical installations. Viz., 50 amperes
drawn by all equipment electrically operated.
Add another 50% for the safety factor or
overload factor, and this would give us a
unit capable of carrying 75 amperes.

Very few lights in an aircraft will be con-
nected in series with each other; parallel
systems are usually employed. However, it
has been found that certain instrument lights
are connected in series, the total rating of
these equaling the battery output voltage.
These instruments are not too important in
the safe conduct of the airplane and are
usually equipped so that they are quite dis-
cernible in the dark.

In order to test the average electrical in-
stallation, all that is needed are the fol-
lowing: A good voltohmeter: an extra bat-
tery (usually on a battery cart for external
connection to the supply system); spare
bulbs; a hydrometer and the necessary tools.

In testing any installation, the smallest
and simplest troubles likely to develop are
searched for, first; and these troubles are
usually found ‘“‘exteriorally.” That s,
they're surface troubles. Component by
component to trouble source is the recom-
mended procedure. Where a *two wire”
system 1is encountered, and when making
tests for likely short circuits, always use
the *‘three way method,” viz., test between
conductors and airplane structure and be-
tween separate conductors and airplane
structure, and/or insulated equipment.
Where equipment cannot be readily checked
due to 1its inaccessibility, the component
should be removed and bench tested, always
keeping in mind that the electrical system
is of supreme importance to the safety of the
aircraft while in the air; and in some in-
stances while on the ground.

Careful checking should be the result of
this one thought! Where a “one wire” or
grounded systemn is used (where the frame
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of the aircraft structure is used for return
conncction), make certain that no structural
connection is loose or improperly bonded.
The resistance of bonded connections and
structural connecctions should mnot cxceed
001 to .004 ohm; of course, this depends
upon the length, cross sectional area of ma-
terial, and the type of material being tested.
A low range ohmmeter or buzzer connected
in series with a battery should be uscd in
making low resistance measurements, never
a high range ohmmeter. Improperly con-
nected structural members or improperly
honded connections are a source of radio
interference, and because we are primarily
interested in the operation of the radio
equipment, care should be taken to ascertain
the condition of all likcly sources of inter-
ference and trouble.

Conduit should be supported with clamps
as it crosses scparate members; and these
clamps should be so tightened and con-
structed so as to atford good bonding con-
nection to the aircraft structure in all cases.
When bending conduit, a swaging machine
should be used. However, if the pipe is
filled with sand. plugged, and bent over a
good round surfacc, little difficulty will be
encountered in making the proper angular
bends.

Shortness of electrical wires is essential
to proper opceration of the entire system:
and too, neatness of installation.  All wires
where connccted into  the  terminal  box
(junction box) should be provided with ter-
minals of appropriate size, commensurate
with the connections they must fit.  Never
use small terminal connections of the “U
type where it is possible to obtain and use
the O or circle type. lockwashers should
always be used to hold these terminals
firmly to their main connection points. In
some cases, where modification of the elec-
trical installation is deemed necessary, it
will be found that the number of ter-
minals that must go over one machine
screw malkes it impossible to tighten the nut
down correctly. In this case, a longer screw
should be used, and where none is avail-
able, or becausc of installation difficulties
one cannot be replaced. then the terminals
should be fitted as tightly as possible to the
screw with the nut and the whole assembly
soldered, making certain that cach terminal
is soldered solidly to the main connection.
The resultant connection should be painted
with a good varnish, taped and shellacked.
For various reasons the procedure just men-
tioned is discouraged, and is only recom-
nmended as a last resort to a “qualihed™ con-
nection.

All clectrical wires should be shielded
and bonded; this prevents noise radiation.
All shielded cables should be taped and
shellacked  to prevent  “‘rubbing  contact
noise.””  Never re-route electrical wires un-
less the manufacturer of the aircraft rec-
ommends such practice. Tt is known that
wires are routed in a certain manner to
prevent magnetic disturbances: that is, they
are routed so that the field of one wire will
cancel the field of another. For this reason
then, always replace wires in their first posi-
tions.

Due to vibration, certain connections in-
variably seem to come loose. This is quite
true of connections made on the rear of cer-
tain panels not shock mounted. landing
light assemblics  often  require periodical
tightening as well as those terminal con-
nections located relatively near the engine
or engines. If one will notice those con-
nections made to the starter motor assembly,
the gencrator, cte.. one will sec that cables
leading to these are longer than necessary.
The extra length Dbeing the slack required
to cope with vibration which might be car-
ried to conncctions with the result that they
will loosen in time. Always cheek for this
slack when repairing or installing new units
mounted on or near the cngine or engines.

Tlhie ignition system of the modern aircraft
usually consists of the magneto or magnetos,
switehes, spark plugs, high tension cables,
cte.  We are only interested here as to their
relations with the radio installation. Im-
properly adjusted spark plug gaps; loose
switch ~contacts; unshielded high tension
cables; mal-functioning magnetos, all go to
make up the largest part of interference en-
countered in the radic installation. For this
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reason, it is necessary that the radioman
have a good working knowledge of the igni-
tion system.

Where high tension leakage is found to
exist. a probe antenna connected to the radio
receiver will usually locate the area from
which the interference emanates. Neon
testing equipment will readily show up high
tension  leakage from  cables, plugs, etc.
There are a number of “‘standard’ test units
on the market which rcadily simplify finding
leakage and mal-functioning ignition equip-
ment.

It can be seen now, that the radio in-
stallation is quite dependent upon the elec-
trical system for proper operation. With-
out perfect “coordination” of the two in-
stallations, the radio system will not func-
tion properly.

A few hints of what to look for when
trouble dcvelops: No voltage . .. no supply:
check condition of battery, action of power
relay, fuses. No charging indicated: check
gencrator, ammeter, reverse current cut-out,
voltage regulator, condenscrs, generator
switches. Interference: check all bonded
connections, condition of generator, check
hooster coil, ignition harness, magnetos, low
voltage filter. No lights: check switches,
fuses. bulbs, sockets. No current distribu-
tion to specific components: check cables
and fuses and socket connections.
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(Continued from page 38)

Larry Lanphier of the Omaha station has
now moved to Tulsa, Okla., as Station Man-
ager and Roy Cox has been upped to Asst.
Station Manager at Omaha. Here at \WPDO
we have finally got the C\W rig on the state
radio-telegraph net and are waiting for the
final hokay from FCC. Which brings up an
interesting point that in 1936 there were
seven (7) experimentally licensed police C\V
stations and today there are about nincty-
five (95) regularly operating outfits covering
the USA. However, here is a lil laff on the
police ops. Some of the gang got the idee
that they would like to sce “First Class” on
their tickets. So they petitioned the FCC to
rewrite the regs to read “‘or after a year in a
manually  operated police radio-telegraph
station.” But Uncle comes right back with
the sad dope that the Cairo and Havana con-
ferences require one year aboard ship. 'Tis
a sad, sad world, but the coppers will still
have to take a ride on a hoat for at least one
year before they can have the top ticket, eh
eh. \Wx DBureau is putting out the lake
weather every six hours this year instead of
every twelve as heretofore. This will give
the gang still running the CW cquipment a
il more work to do. lLorain Radio says they
now have over 250 ships on the lakes
equipped with their fone jobs. A guy ought
to be able to make a living keeping those out-
fits in trim providing an arrangement could
be made with Lorain. Seems to me they are
bound to go bad once in a while way up in
Duluth or over in Milwaukee or some such
place and the local agency for the company
would be worth while. Not a bad idee, what?

HIS may be a trifle long but we believe

that Brother Norman Underwood. owner,
operator, manager. etc.. and etc.. of Mobile,
Alabama’s, high power radio station, WILO,
has something here: [Quote.] ... I made a
trip to France right after the war started and
we carried some 16,000 bales of cotton. As
this was what the Germans called “condi-
tional contraband™ and, according to their
views, could sink a ship, I built a short wave
xmtr and revr in an overnight bag which
measurced 57 by 11”7 hy 19” to take with us
if we had to take to the lifeboats. T used a
61.6 as crystal oscillator, ground a crystal for
the 36 mcter marine band and used a small
non-spillable aircraft storage bhattery to run
a genemotor which supplied the plate with
250 volts at 50 mils. 1 made wooden brack-
ets for either end of the lifeboat which pro-
vided support for two oars which were the
masts. 1 tried the rig out with about 25 feet
of wire between the ‘“masts.”” set up in the
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lifehoat and contacted WBF at Boston while
2200 miles out. Not bad, with a total drain
from the battery of 6 amps at 6 volts.
made other contacts, too, of course. It was
a great source of satisfaction to the rest of
the fellows to know that if we were forced
to take to the boats we had means of notify-
ing the world of our predicamen:. This was
borne out by a news Dbroadcast we hcard,
about that time, while we were in l.eHarve.
A German sub stopped a Dutch tanker and
orderced them to the boats. The Captain
sent the Mate and four other men in a hoat
over to the sub to point out that Germany
was not at war with Holland but the sub com-
mander said he had his orders and that he
would sink the tanker in 15 minutes. This
didn't give the Mate timc to gct back to the
ship, so the 35 men left on the ship had to
pile into the other lifeboat. \Well, the world
knew nothing of the incident until the men
in the 5 man lifeboat, after six days at sea.

So, gentlemen, keep your flintlocks clean
and your powder dry: they may be nceded
soon, and with a cheerio, ge, 73, GY.

L rr
Amuzing Rew “WALSIO

STAPLE DRIVER

for radio men, electricians or anyone doing staphng. Makes wire and
cable installotions twice as easy h neat half the time.
Wires can be stapled in corners, behind pipes, into moldings—places
never accessible with a hammer and ordinary staples. Drives staples
even into walls, brick, mortar, etc, Magazine works automatically and
holds strips of staples which come in several celors. Ask your jobber
for demonstration and catalogue 41-C of all WALSCO PRODUCTS

or write WALTER L. SCHOTT CO.

W, 5264 W. Pico Boulevard, Los Angeles, California

Great News! FOI‘ RADIO and
ELECTRICAL SERVICEMEN

«UtilityTester

The UTILITY TESTER is a new kind of instru-
ment for testing all electrical appliances—WASH-
ERS, IRONERS, REFRIGERATORS, RANGES,
VACUUM-CLEANERS, TOASTERS, PERCO-
LATORS, HEATERS, SUN LAMPS, AIR-CON-
DITIONING, MOTORS, ETC. The UTILITY
TESTER enables every possible measurement
necessary to service any electrical appliance.

SPECIFICATIONS:

3 Wattage Ranges: 0 to 5000 Watts A.C. and
D.C. The UTILITY TESTER reads the actual
consumption of any appliance, motor, etc., while
it is in operation thus you can actually prove to
the layman the actual cost per hour of operation.
6 Voltage Ranges: 0 to 1000 Volts A.C. and D.C,,
4 Current Ranges: 0 to 100 Amperes A.C. and
D.C., 2 Resistance Ranges: 0 to 3000 Ohms. The
UTILITY TESTER reads all resistances commonly
used in electrical appliances, and in addition reads
extremely low resistances. For instance 115 ohms
appears on the center of the low ohms scale and
resgtances as low as 1/50th of an ohm are easily
read.

The UTILITY TESTER comes complete with portable
cover, self-contained battery, test leads and all necessary

Gapcnons: Siopms Weight 17 pound §7 ] 485

NOTHING ELSE TO BUY
SUPERIOR INSTRUMENTS CO.

136 Liberty St., Dept. RN9, New York, N. Y.
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QUICK, EASY WAY
TO TRAIN FOR

RADIO

Ty m8WEEKS

U'LL FINANCE YOUR TRAINING
Mail the Coupon TODAY and I'll
not only tell you about my quick,
easy way to train for a good pa

jobin Radio, Televisionand Sound,
BUT, I'll also telle-ou how you can
get it and pay for it, in Easy
monthly payments starting 60 #
days after 8 weeks' training period.

LEARN BY DOING
On Real Equipment in Coyne Shops
Simple. easy method of Practical
Training. You don't need previ
ous experience or a lot of book
Icarning. You work on real equip-
ment in the Covne Shops at
Chicago. This 8 wecks training pre-
pares you for a job in service and
repair work—we also offer radio
operating training. Full details of
this training will also be sent you
when you send coupon.

EARN WHILE LEARNING,

Job Help After Graduation
We hel ou get part time work to help with living expen
ses &N en give you employment service after gradumation,
¢ o o )
H. C. LEWIS, President,

Radio Division, Coyne Electrical School,
500 S. Paulina St., Dept. 61-3K Chicago, Ill.
Dear Mr. Lewis;

Please send me your Big FREE Book, and details

of your PAY-AFTER-GRADUATION-PLAN..

NAME .. vinin
ADDRESS, ...
CITY

PART 1

Ultra High Frequencies
Serve Aviation in
Air Defense

Beginning on page six of this issue is the
first of two installments on UHF in avia-
tion radio. Next month RADIO NEWS
brings its readers part two of this reveal-
ing account by Charles J. Schauers . . . a
comprehensive coverage of antennae for
UHF. AH the problems encountered in se-
tecting an antennae for a particular serv-
tce requirement for UHF transmission or
reception, or both, are discussed in detail.
By all means, don't fail to read the sec-
ond installment of “UHF Serves Aviation
in Air Defense’” in the big fact- filled

OCTOBER ISSUE

* *

ON SALE AT ALL NEWSSTANDS SEPTEMBER 24th

Serviceman’s Experiences
(Continued from page 23)

ward my mouth.

“Woof!” I said.

In a calmer moment, I'd have known
the trouble was further south than the
mike if the speakers were dead, but I
was so horribly rattled I couldn’t
think. I could hardly stand up.

“Woof!” 1 repeated, as competently
as possible.

The senator, leaning sarcastically
against the speaker’s stand, asked:
“Are you hungry, my boy?”

I couldn’t have got redder-—but I did
get more rattled.

“WOOF!” 1 shouted desperately.
The loudspeakers, live again, flung the
word at the audience!

“WOOF!”’ they roared back to me
as I sneaked around to the amplifier.
As I passed Miss Crocker, she was
smiling—like a spider smiles at a fly.
Had no one been looking, I believe she
would have stuck out her foot and
tripped me.

I couldn’t understand what had
made the gear come suddenly good un-
til I reached the amplifier. Al was
there! Knowing I had brought no
spare amplifier, he had driven over
with one in his car just before the
meeting. When mine had gone dead,
he replaced it with the spare. He was
not very glad to see me.

“You would-be patriot!” he snarled,
“why don’t you use your head? Get
out!—I'll switch to the record when
the time comes. And take that broken-
down amplifier with you!”

Words and money aren't enough—
sometimes a serviceman has to use his
head to help his country!

—B0-

Ham Chatter
(Continued from page 36)

W5JFS of Baton Rouge is a FB
chewer on 160 fone.

W5HK.] of Kentwood has joined the La.
160 A.A.R.S.

W5IUJ, Pete, is another darn nice ham
in N.O. Among other things, Pete is some
times called Sambo.

W5HRX of (lulfport does a swell job in
handling the La. and Miss. ¢iulf Coast Storm
Net when the N.C.S. is absent.

W5HCT works forty also.

WHIMT is working all
he got that class A ticket.

WHJWT of Triumph, La., is going to high
power soon on one sixty fone,

WiHFBSX is located in Potash, La., down
near mouth of the Miss. river.

WHIRT can be heard thru the sound
system of the local movie theater. (Hi!)

WLUK has dandy siznal on ten and one
sixty fone with his revamped 110 CM trans-
mitter.

W3SIMU is laboriously trying to get on
ten meters.

Sam Eaton, local SWL, is like that with
Louise.

W511ZX
him. Hi!

WHIKYV, we understand, has quite a nice
looking Y.

WAHGIV of
isle it soon.

WAIFVN, David,
not like YLs.

V5JHM is working for Radio Parts, Inc.,
along with the President of the co. W5HHT.

W5ITA in New Orleans steps out quite a
bit with the women he tells us.

W5IBD says he wants to be a physicist.

WHZV, Margaret, says she likes ten me-
ters better than any other band.

rag

the bands since

really thinks that Patsy likes

Memphis is fixing to center

still says that he does

wwWWwW americanradiohistorv com

3CDY sez:

W3DI1U, Frank, has been putting up
some stiff competition, for the boys in arch-
ery, to come out on top. He also has a rig
on 2% meters.

W3DJZ, Hop, had an 852 on 21 but gave
it up, when he acquired some more, to put
them on 75. Hop had a pleasant surprise
when a W2 with mobile equipment on 2%
passed thru Harrisburg, Pa. A contact was
made & a pleasant visit resulted.

W3IGP & the gang went on F.D. with
W3IEG, W3DPK & W3CDY. The results
were fb for the time spent on the air but
too much time was lost due to trouble with
the power supply. Much was learned & we
were sure glad to compete with the rest
of the boys. We used a signal shifter
and a xtal rig with low power on 40 & x0.

W3IHFZ & W3HOV have had a fb time
wrking portable 21% from Mt. Penn near
Reading, Penna. Many 3rd district & some
2nd & S8th district stns were hrd besides
the ones they wrked.

The activity on 2% has been growing
around Harrisburg, Pa.. & looks quite favor-
able for some new points for relay work
during contests. The gang around Lebanon.
Pa., is looking forward to getting on 2,

The bhovs seem to be looking forward to
the coming Ham Fest to be held at Selings-
grove & from the look of things it is
bound to be a success.

If you ever contact W3ENT there is a
surprise in store for you if you can induce
him to tell you his altitude. He may be
small but he is a swell guy.

W3CXE has up a new sky wire & that
may bring him on the air more frequently.
At least we hope so.

W3FVQ has had fb results wid low power
on 75 & likes it vy much.

\ ND from the sage of Highwood, \WWIBZT :
&S W2LPR, Al, persists in poking his
“Ole Signal” out here from back in Long
Island.  We can sure read you, Fella. FHe
also got thru to WTHIEY in Midwest, Wyo.,
and to W6AEP in North Hollywood, Cal.
Really nice going. Al. Ken, WTHEY, coun-
ters wid a 5 7 Plus in Maitland, Fla., so
maybe honors are even.

W6SPP, John, turns up in Falion, Nevada,
and we were able to pick him up here in
darn nice style.

WAIFR, Aaron, of good ole Birmingham,
Ala., is still on 160 but not as active as
of yore.

W5HSH, Huck, Shreveport, La.. together
with Eric, W5FCD, of Port Arthur, Texas,
were just a rolling in the other A.M. They
make a very fine QSO, interesting.

WINOU, Florey, has left Elgin for Crys-
tal Lake, Ill. Yep, got promoted, a raise
‘n everything. No more pole climbin’ says
Florey, keeping swivel chairs shiny now.
Congrats, Fella.

W5DFK, Bob, of Dundee, Miss., sure did
a swell job of coming thru the heavy static
of the last few weeks and his talk was well
worth listening to. Very Nice, Bob.

Wikssa-Jay-exa of Erie, Penn.. Iye-Ay,
uses the foregoing to sound out his call
then adds “Just a California Kilowatt™
is the handle. Jack left 160 for 75 but I'll
bet he’ll be back.

WIDC, walt, of Green Bay, Wisc., has
put in his appearance on 160 finally and
uses a1 Home Grown Sig Shifter what really
shifts her around. Welcome Walt.

WOHOLM. Herbie, La Salle, Ill., is sure a
hard guy to find—awake. Several visits pro-
duced nothing but blanks. He is on the
air from midnite on, asieep until time to go
to work and back on the air after work,
but by-golly when and which Herbie, Hi'

WINOO, Gene, Oglesby, Ill., had no room
for an antenna so sold his HRO. Betcha
he gets another one shortly, How about it,
Gene?

WIZEN, Jennie, also of Oglesby, is kinda
Inying down on the job lately. Come on,
Fella, we miss you, get back on.

The Society of Radio Operators and most
of the North and Northwest side radio
clubs of Chicago are co-operating in spon-
soring an Amateur Round-up at the H Bar
H Dude Ranch, on Milwaukee Ave.. just

north of Wheeling, which promises to be
something different in the way of Ham-
Fests.  As planned thus far all profits will

be returned, to the Hams attending, in the
form of prizes and the YL's, XYL's and
Kiddies will receive particular considera-
tion. Should be a lot of fun and furnish
some interesting material. More on this
later.

WIGUE, Harold, and a few more Hams
from Green Bay decided to hold a get to-
gether and before you could say scat, most
of the Hams of Northern and Central Wisc.,
were “in’’ making it a grand party.

WIVBF, Paul, has left Chicago for the
suburbs and is now tolling the merits of
Wilmette, Ill. Co-operating with the local
Chamber of Commerce, Paul?

WOIR, Bond, Chicago, is now piloting the
Society of Radio Ops’ Club thru this year
as their hard working and well liked Pres.

RADIO NEWS
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For the Record
(Continued from page 4)

A complete analysis of the article by
Mr. Riis has been made by an out-
standing contributor to Rapio NEwWS,
Mr. John Rider. Tt looks as though
the ‘“top” is about to blow off the
powder keg, and we urge every radio
service man to read what this author
has to say in defense of the radio man.
Don’t miss “As 1 See It.”

We have long known that the radio
service business, in general, could
stand a great deal of improvement as
far as financial income is concerned.
The question has always been how to
make more money legitimately and
still be able to meet competition from
the larger service organizations. It
seems to us that much could be done
to improve the present conditions.
Hundreds of towns and cities in these
United States include approximately
five or six servicemen to handle the
complete radio service for the com-
munity. Many of these men have been
drafted, or have volunteered and are
now in the armed forces. This has
reduced the available servicemen who,
for the most part, lacked the proper
equipment to speed up their work in
order to handle more customers.

By charging an additional 25c¢ per
call, it would be possible for the serv-
iceman to accumulate the necessary
funds required for the purchase of up-
to-date test equipment. This could be
done by maintaining a “kitty” at the
service shop in the form of a can or
other receptacle. Each time the serv-
iceman returns from a call he would
deposit the 25c¢ therein and it would
not be long before the full amount
were accumulated.

The next problem deals with service
fees. We believe that the 50c service
call should be completely eliminated
as it certainly does not permit the
service-dealer to operate at a profit.
This bugaboo can be best dealt with
by a friendly get-together with compet-
itive servicemen and by establishing
a minimum service rate. Furthermore,
it is possible to employ considerable
financial savings by entering into a
partnership arrangement with com-
petitive servicemen. Much time could
be saved by such a partnership if, say,
three or four servicemen got together
and formed an efficient organization
whereby one man would specialize in
r.f. circuits, another to handle audio
trouble-shooting, and the third to act
as store salesman and bench worker.
The saving in overhead alone would
be added income for each man.

There are other advantages to such
an arrangement and they include the
pooling of available replacement parts
and equipment, which adds further to
the effectiveness of the system by sav-
ing a lot of steps which were formerly
required in shopping around for cer-
tain parts in order to complete the
work on a receiver. Other savings
would include telephone, advertising,
etc. Some servicemen may disagree
with this theory, and we should like to
have their opinions.

. * * *

A week seldom goes by that we don’t
receive a letter from a reader asking
what the symbol “30” means as it ap-
pears at the end of the article. A very
complete explanation was given in a

September. 1911

recent F. C. C. release. It might be
explained that “30” is a term tradi-
tionally used by telegraphers. It means
‘That is all,” “The end, or, in this par-
ticular case, ‘Good Night.

It is said to have originated in the
following manner, according to the
F.C.C.: “In the early days of news
reporting, Washington correspondents
wrote by longhand, and their copy was
transmitted by telegraph. Operators
at the receiving end had to make as
many as a dozen copies of each dis-
patch. To mark the end of an item,
they adopted the symbols XXX. Since
three X’'s constitute the Roman Nu-
merals for 30, this practice was not
only popularized by telegraphers but
by copy desk men as well. By the
same token, the following numerals
have special significance to old-time
telegraphers: ‘4 (Where ?); ‘8 (Wait);
‘13’ (Understood); ‘19° (Railroad Or-
der): ‘31’ (Other order); ‘73" (Best
regards); and ‘22’ (Kisses).”—Editor’s
note: Radio amateurs use “88” for
“love and kisses.”

* % %

This month's issue of Rabpio NEwS
includes Part 1 of an article dealing
with ultra high frequencies used in
aviation air defense, written by an out-
standing author. This article should be
read by all who are interested in the
newest applications of the *“ultra-
highs.”

Radio amateurs will find a host of
information in the article “Ultra Mod-
ern Transmitter Design,” which ap-
pears in this issue. It features the
design of a commercially available
transmitter, which is constructed en-
tirely of standard parts. Many of the
features included may be added to ex-
isting radio transmitters. It is a
“must” for the amateur radio operator.

* * *

The new series of articles dealing
with “recording” makes its first ap-
pearance this month. This series will
form a basic “handbook” for the re-
cordist, and will include both theory
and practice of both home and semi-
professional recording equipment.

Ray Frank, W9JU, describes his lat-
est ‘“portable all-wave radio” designed
around a commercially available tun-
ing assembly, it will appeal to those
who are interested in improving upon
their emergency radio gear.

* * *

A tremendous amount of schooling
is now being done by Uncle Sam and
scattered around the United States are
numerous radio training centers. One
of the largest of these is Scott Field,
where new radio operators are turned
out at a mass production rate. Ama-
teurs entering the armed forces should
by all means make every effort to get
into one of the radio schools and to
receive the training Uncle Sam is offer-
ing.

* EIE

Servicemen will be impressed by
the inexpensive “‘Channel Substitute”
which is featured this month. Parts
for its construction will be found in
almost any service shop and they
need not be new.

* * *

The Public Address man will find
the “Beginner’s 14 W. Amplifier” espe-
cially intriguing since it may be con-
structed inexpensively and features
several outstanding improvements in
circuit design. * * x

MALALL L oo oo dhi ol ot o L e

Last month we published a story of
a trip to Grand Island, Nebraska, for
ARRL Emergency Field Day. Men-
tion was made of the total number of
states worked, and the figure was
given as “6” when it should have been
“26” states worked. This was espe-
cially embarrassing inasmuch as Ye
Ed was one of the members of the
expedition. Our apelogies to WINLP
and WI9QEA for belittling our true
score! x % #

Well, another month has now passed
and we anticipate some outstanding
radio developments in the very near
future. Uncle Sam is installing a net-
work similar to the British Radioloca-
tor and, if we don’t miss our guess, it
will be manned largely by the radio
amateur. We are planning a trip to
nearby training centers and next
month will present a synopsis of the
latest developments as we have
learned them first hand. 73 OR
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LEARN CODE
) the way you'll be using it
by SOUND

The best way to learn to read.
code is by listening to code.
The best way to learn to
send code Is by hearing
your own sending repeated
back to you. With the
new All-Electric  Master
Teleplex Code Teaching
Machlne. you learn code
the natural., easy, fascinating way. Only instrument
ever produced which records your sending in visible
dots and dashes—then SENDS BACK your own key
work at any speed you desire. That's why practically
every school teaching cods uses TRLEPLEX. We turnish
complete course, lend you All-Electric Master Teleplex.
give you personal instruction with a MONEY-BACK
GUARANTEE—AIl at a surprisingly fow cost per
month. Write today for FREE catalog RN 8. No obli-
gation.

TELEPLEX CO.,
RADIO TECHNOLOGY

RCA Institutes offer an intensive course of
high standard embracing all phases of Radio
and Televigion. F ical t with mod-
ern equlgﬂgnl at New York Il‘Jd Chilcago

107 HUDSON ST.
JERSEY CITY, N. J,

n A
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Operating. For Froe Catalog Write Dept. RN-41.

RCA INSTITUTES, Inc.

A Radio Corporation of America Seroics ;
75 Varick St, New York 1154 Merchandiss Mart, Chicago

SERVICEMEN’S CASE HISTORIES

Reprinted from new 2nd revised edition of
the RADIO Trouble Shooters Handbook.
Copyright, 1941, Radio & Technieal publizgh-
ing Co. Copyright in Canada and Great Brit-
ain. and all countries subscribing to the
Berne Convention, by Radic & Technical

| Publishing Co. All rights reserved.
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EMERSON D131, DI36, D138, D139, Dito,
D1 32— (Chassis D)

Noise ........1) replace condenser out of
which wax has melted. Sep-
arate the Dbleeder resistor

from this condenser so the heat radiated from

the resistor will not damage the replacement unit

Changes for....1) in receivers bearing serial

improved per- numbers belon 850.000 con-

formance nect a 15.000-ohm 1% -watt
resistor from the tap on the
volume control to ground

FARNSWORTH P-2 Record Changer
Tone arm does. .1) check for loose lever con-
not always land necting tone arm to tone arm
in same spot vertical shaft
Trips erratically 1) see that trip finger does not
interfere with release trip
lever
2) check for excessive binding
in friction trip aesembly

FADA F-53

install a grounded tube shield

around the 12Q7GT tube

2) dress  speaker leads away
from 12Q7GT tube

3) =hield grid lead of 12Q7GT
if necessary. and ground the
shield

High-piteched ..1)
whistle

GENERAL ELECTRIC A-63
Inoperative ...1) check for “‘shorted’” 0.05-mid.

condenser  by-passing BAS8
plate supply. Replace with
600-volt  condenser. Also

check 8,000-ohm resistor in
this same circuit for possible
damage

2) replace 0.02-mfd. condenser
connected between 6F5 and
6F6 tubes

GENERAL ELE(CTRIC G-63
Whistling or...1) move 0.012-mfd. condenser

squealing, (connected from plate of
Distortion 8K6G tube) further away
from automatic tuning lead

to reduce feedback

GENERAL ELECTRIC J-718, J-728, J-808,
J-809. J-818. J-828
Irregularity of. .1) for any irregularity of opera-
operation of tion of the autamatic record
record changer changer, check the adjust-
ment of main lever No. 15
as follows:
A. Main Lever.—This lever is basically important
in that it interlinks the various individual mech-
anisms which control needle landing. tripping.
record separation ete.  One adjustment is pro-
vided for the main lever. Rotate the turntable
until the changer is out-of-cycle: and adjust
rubber bumper bracket so that the roller clears
the nose of the cam plate by 1/16 inch

Needle does not.1) frietion eclutech  adjustment
track™ after screw may be too tight
landing 2) tone arm vertical bearing

“binding”
3) pick-up output cable twisted
GRUNOW 12w
Inoperative ....1) check for “shorted” 0.1-mid,

by-pass condenser connected
from third i-f transformer
plate return to ground. Also check 2.200-ohm
voltage dropping resistor in series with second
i-f tube plate circuit for damage due to over-
heating
GULBRANSEN 872
Distortion .. ... 1} cheek for “leaky” condenser
C-7 connected in plate circuit
of rfecond detector (from
junetion of resistors R-3 and R-6 to ground)
HALLICRAFTEKRS SX-16. SX-17 Super Skyriders
Oscillator ... .. 1) replace bakelite molded fixed
frequency trimmer condensers connected
sdrift’ while across oscillator coils—using
warming up new silvered mica type units
for replacement

HOWARD 200
..1) check for ‘shorted” 0.1-mfd.
200-volt condenser from 6K7
screen to chassis

Inoperative ..

HOWARD 518 Series

Hum .........1) add an 8-mfd. 450-volt filter
econdenger across  input  of
filter

(STEWART-WARNER) DB-10, SA-10
Auto Radios

Hum .........1) check for “ground” inside of

lower end of volume control

in the controt head (in addi-

HUDSON
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by
ALFRED A. GHIRARDI

tion to the ground which is made in the lower
radio unit).  Remove this accidental ground in
the control head

LAFAYETTE 3G Serles

Buzzing noise ..1) “open” sensitivity control
(dual unit with volume con-
trol)

MAJESTIC 230
Weak reception.1) ‘“open” 500-ohm 1/10-watt

resistor in grid circuit of 24

. detector tube {(connected

Irom grid-return lead of tuning coil to ground).

This resistor is located inside of coil shield.
alongside the coil. Replace

MIDWEST 1%-39
Weak reception..1) ‘“shorted” 0.1-mfd. 400-volt
Distortion audio eoupling  condenser.
(accompanied Replace with 0.02-mid. 600-
by red glow volt units
on plates of
68J5G driver
tubes)

MOTOROLA 89K1 (Clock Tuning)

Fails to ...... 1) replay spring too stiff
turn on

Turns on, but..1) “replay™ contacts are dirty.
intermittently or contact springs are not

fails to tune
when buttons
are pushed
Poor =witch....1) main
contacts

stiff enough

motor  switch must
make positive contact when
latch gate is pulled down by
. . latch bar and the latch bar
is resting on th. high side of the latch ring. The
reversing switeh must reverse positively when the
latch bar falls 10 the low side of the latch ring.
Clean contacts with Carbona. If necessary adjust
as per instructions in service notes

OLDSMOBILE 982006

Intermittent ...1) solder piece of flexible bond-

fadine, ing braid between ground

Squealing terminal of volume control
and chassis

PHILCO 10 (DC)
Inoperative ....1) “open” speaker tube
gocket contacts
2) “shorted’ section in condens-
er No. 12, 25 or 3;
3) ‘“shorted” condenser No. 17
or No, 21
4) “open” primary in input
transformer No. 33 and out-
put transformer No. 31
“shorted” condenser No. 24

and

Distortion at...1)
high volume.
Weak. ........ 2)
“tiimy” signal

“shorted” primary in input
transformer No. 33 and out-
put transformer No. 31 (in-
dicated by “frying” noise)

PHILCO 71

loose shiclds over oscillator
and r-f transformers. Solder
at rivets

“shorted” condenser No. 21

Noise ........1)

Distortion at...1)
high volunte.

Weak, ........ 2) “shorted” condenser No. 38
“tinny’’ signal
um ..., 1) clip dummy lug from condens-

er No. 38 and move wiring
away from the adjacent con-
densers as far as possible

RCA U-10. U422, U-11

Intermittent ... 1) bent “pickup-shorting” switch
reproduction on underside of changer
on phono

apply small amount of heavy
fihrous gear grease (such as
Texaco  Crater Compound
No. 2'") 10 spindle pinion and
main gear teeth. Do not get this grease near.
or into. spindle bearing. Apply the grease while
the gear iz in motion

Gear noise in...1)
record changer

RCA U-16

“open’™ or ‘“leaky” 0.0025-
mid. condenger (-31 con-
nected from “high" end of
volume control to acces<ory tone control switch

Fading .......1)

To increase....1) replace 82.000-ohm resisior
*'bass” re- R-11 with a 56.000-ohm unig
sponse in (Stock No. 12286). Replace
Early-run the 0.035-mfd. condenser (-
receivers 33 with a 0.01-mfd. unit.

Replace the 0.05-mfd. con-

denser  C-31  with one of
0.025-mfd.

RCA 8GK

Interference .. .1
in the form
of heterodyne
“beats."”" image
response, etc.
(To be continued)

cluse the link on the antenn-
terminal board so it connects
with the "A™ terminal
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U. H. F. in Aviation
(Continued from page 8)

quencies are best for night or day
operation, year around operation, etc.,
and the average “distance consistency”
for each band. As in the lower or
medium frequency bands, certain
bands in the UHF (aviation) alloca-
tions exhibit definite and desirable
characteristics for certain purposes;
this being the reason for the band
assignments as given above.

The effective communications range
of the ultra high frequencies is said
to be governed by the following fac-
tors: position of receiving station’s
antenna with respect to the transmit-
ting station’s antenna; power output
of transmitter in watts; terrain ob-
structions in path of transmitted
waves; type and height of antenna em-
ployed at both receiving and trans-
mitting stations; type of ground an-
tenna is installed upon, or type of air-
craft; type of polarization employed,
i.e., vertical or horizontal.

Taking the above factors into con-
sideration in the order named, sepa-
rately: In order to realize maximum
efficiency from a UHF communica-
tions setup, whether fixed or mobile,
the relation that the receiving antenna
bears to the transmitting antenna with
respect to directivity and polarization
must be taken into consideration. As
we are dealing with the aviation com-
munications setup, we must neces-
sarily consider wave transmission and
reception from aircraft to ground and
vice versa, the radio range system,
marker beacon reception, “blind” land-
ing aids, etc., and whether or not gen-
eral coverage or directivity is to be
desired.

In the case involving aircraft to
ground communications, such as is
used at airports, route cross-couniry
contact stations (CAA) located on the
airlanes, etc., general coverage—that
is, consistent communication within
specified radii, (usually 50 miles maxi-
mum) without marked directional
characteristics—is always desired.
This necessitates the use of an anten-
na system which will afford general
coverage with a minimum of direc-
tional effect. We will discuss this
later.

The radio range system requires de-
fined directional characteristics. It is
necessary that an antenna array be
used which will concentrate two or
four course beams of known width in
known angular directions from the
transmitting station. Horizontal polar-
ization is used because site require-
ments are much less severe than with
vertically polarized transmission, and
because multiple course phenomena is
less prevalent than when vertically
polarized transmission is employed.
(Multiple course phenomena: Unde-
sirable distorted beams either too wide

“parasitic beams” radiating in the
wrong direction. These are caused by
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reflection or improper antennae ad-
justment and improper wave phasing.)

Effective marker beacon (fan type
marker) operation is dependent upon
the following: A wave pattern must
be projected from an antennae array
and reflector system in a vertical di-
rection perpendicular to the earth’s
surface and have a width sufficient for
“over station” bearing at certain alti-
tudes. Too, the strength of the pro-
jected wave must have sufficient inten-
sity to actuate the receiving apparatus
installed in the aircraft, at “workable”
flight heights.

A complete four-element antenna
system erected % wavelength above
ground, with the counterpoise being
installed at a distance of 4 wave-
length below it was used by the CAA
during first experiments to obtain cor-
rect wave pattern of the projected
wave. A frequency of 75 mcs. being
the frequency used for this marker
beacon’s “carrier” because it exhibited
proper characteristics for the type of
service desired.

The power output of the transmitter
(in watts) governs the usable “work-
ing distance” to a very large degree.
It stands to reason that with more
power a greater distance will be cov-
ered by the waves, of course depend-
ing upon the angle of propagation, too,
and a stronger signal will be received
at the receiving station. Power re-
quirements in the UHF spectrum how-
ever, are not as high as those in the
lower or medium frequency portions
of the radio spectrum.

Terrain obstructions—those objects
such as towers, mountains, growth of
vegetation, buildings, etc., all have
attenuating influences upon UHF
waves. In order to realize optimum
results, it is necessary that no inter-
vening obstructions of the order men-
tioned above be in the path of the
transmitted wave. In the case of air-
craft communicating with a UHF sta-
tion located at the airport, with the
aircraft flying near another metal air-
craft of metal construction, noticeable
signal intensity decreases will be ex-
perienced, depending upon the relative
position of the “interfering” aircraft
with respect to the receiving aircraft’s
antenna system. If an aircraft em-
ploying UHF communications equip-
ment is flying in the vicinity of moun-
tains, etc.,and is so low that a “shadow”
effect is created by the surround-
ing terrain, reception and transmission
both are likely to be of a “low order.”
It is therefore necessary that the pilot
or radio operator aboard the aircraft
utilizing the equipment know the limi-
tations of his equipment and know
(from experience) the effects of vari-
ous obstructions at various altitudes.
It would be wise, too, to be familiar
with the territory over which the
aircraft is flying and be familiar
with a few of the marked peculiari-
ties affecting transmission and recep-
tion. When FM equipment is used,
“shadow” effect when present tends
to increase, rather than decrease
the received signal. But when two
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stations of the same frequency are
operating simultaneously, a 2 to 1
signal ratio is needed for “signal con-
trol.” That is, the stronger station
should have a signal twice as strong
as the other station on the same fre-
quency in order for the “changeover”
r “signal control” to take effect. This
is sometimes undesirable in the case
of aircraft communicating with a
ground station. With the aircraft fly-
away from the route-cross country
contact station, and entering into a
signal control zone, the nearest station
will take over and communication will
be lost with the desired station. If
important travel information is being
received and/or given, a delay would
result until the first station relayed the
intelligence to the second station.

It has been shown after exhaustive
tests, that the type and height of an-
tennae employed at both the UHF re-
ceiving and transmitting stations has
much to do with reliable communica-
tion. When a vertical radiator is used
at the transmitting station, it has been
found that a vertical receiving antenna
should be used at the transmitting sta-
tion also. However, in nearly every
case, the type of service required will
usually dictate the type of antenna
necessary for best results. An aircraft
ilying at altitudes above a fixed mini-
mum will encounter better reception,
depending upon the “ground wave com-
ponent” of the transmitted wave. But
it has been demonstrated that the
higher the aircraft is, the better the
reception and transmission, to a cer-
tain altitude. The “saturation alti-
tude” (the point where the free-space
wave and the wave reflected from the
ground cancel) is noticed and reached
when a decided drop in signal strength
is perceptible.

The type of ground the airport an-
tenna is installed upon and its height
above ground is of the utmost impor-
tance, as is the type of aircraft (whe-
ther metal or fabric and wood con-
struction) upon which the aircraft an-
tenna is installed. Over-all antenna
characteristics, insofar as reflection
and consequent directivity are con-
cerned, are controlled to a certain ex-
tent by ground and aircraft structure.
This can be best understood, by think-
ing of the aircraft proper as a counter-
poise and a reflector at the higher
frequencies. Likewise, the type of
ground, whether it is moist, dry, or
mineralized, has an effect on the air-
port antenna’s characteristics inas-
much as it provides a capacitive effect
proportional to the distance between
ground and antenna proper. Too, re-
flection must be considered, in that the
antenna is usually mounted perpendi-
cular to ground. When designing both
the aircraft and airport antenna, it is
necessary to consider the above.

Wave polarization, either vertical or
horizontal, may be employed for avia-
tion communications operations. How-
ever, whether one or the other is to
be used depends upon the following:
Allowable noise levels (lower with
horizontal wave polarization); radii
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to be covered (controlled by angle of
transmitted wave; vertically polarized
waves better for “close ground” work
such as is employed by the police ser-
vices); the type of antenna that may
be employed taking mechanical and
electrical construction details and
space limitations into consideration;
allowable height of the antenna, with
reference to available mounting pro-
visions; and the frequencies that are
to be used.

FM vs AM for Aviation
Communications

With the advent of frequency modu-
lation, much thought was directed to-
ward its employment in the aviation
communication setups. After the many
experts throughout the Nation had
presented their findings, and after
many papers had been written on the
subject, it was concluded that, for the
time being, FM did hold some decided
advantages, but these were not so
great as to warrant the disregard of
AM altogether.

It was realized, however, that more
stations could be accommodated on the
available channels operating on the
same frequencies with less interfer-
ences by employing FM, but then the
“signal control” considerations and ef-
fective coverage for the amount of
power used, made the situation appear
as though AM should be employed in
preference to FM. It has been said by
some engineers that for the same
amount of power, FM has a 50%
greater service area than AM, but act-
ually, high fidelity seems to be the
greatest retaining factor in favor of
FM. High fidelity is not entirely neces-
sary for aviation communication pur-
poses; where, in some cases it is disre-
garded in favor of low fidelity with
consistent communication, rather than
high fidelity with sporadic communica-
tion. It is true that the noise in AM
systems is practically negligible, but
then, the noise considerations in AM
systems operating on the ultra high
frequencies are quite negligible, too, if
the equipment is installed and main-
tained properly. FM may be employed
for airport traffic control purposes, but
as the situation now ‘“rests,” AM de-
cidedly has the “light.”

Antennae for the Ultra High
Frequencies

There are many types of UHF anten-
nae that may be readily adapted to air-
craft installations. However, by bas-
ing our choice on experience and on the
“cut and try” methods used by those
who have had occasion to employ the
various types for UHF usage aboard
aircraft, we will make no attempt here
to discuss every type. We will confine
our discussion to the types used and
recommended by those who have em-
ployed and found them worthy of con-
sideration.

Antennae as employed for UHF
transmission and reception are dimen-
sionally much smaller than those used
at the conventional frequencies; and
those used for micro-wave transmis-
sion and reception are still smaller. It
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should be remembered also, that those
principles governing the design of the
low and medium frequency antenna
are still applicable to the UHF anten-
nae, but certain factors not often
thought of also enter into the design of
the UHF antenna system.

In choosing an antenna for a parti-
cular service requirement for UHF
transmission or reception, or both,
these questions should be kept in mind:
How small can the antenna actually
be? How is the antenna located with
regards to service accessibility? Does
the antenna have a large amount of
aerodynamic drag? Are mounting
provisions incorporated in the aircraft
for the antenna? How eflicient is your
particular design? What particular
service must be rendered? (Whether
general coverage; marker beacon re-
ception; collaborative transmission
and reception etc.) What type of
transmission line may be employed,
consistent with good mechanical as
well as electrical design practice ?

Answering these questions in order:
The antenna can be as small as the
frequency or frequencies used, allow,
depending upon wavelength. Due to
tne fact that the UHF antenna can
usually be made a “pure” resistance
at the operating frequency without the
aid of capacitive or inductive tuning
elements, it is quite possible to make
the antenna comparable in dimensions
with the wavelength of the specific fre-
quency used. This is the main reason
why UHF antennae are of such “min-
ute” dimensions as compared to those
used on the low frequencies. Location
accessibility is of prime importance. It
is known that due to vibration any
externally connected member of an
aircraft will loosen in time. For this
reason then, it is necessary to locate
the antenna in such a position so as
to afford the technician ease of access.

Aerodynamic drag (wind resistance
or impediment to ease of air flow) of
the antenna must be taken into consid-
eration. With aeronautical engineers
attempting to “streamline” modern
aircraft to the “nth” degree, added,
externally connected members or
parts, such as rivets, masts, etc., some-
what defeat the purpose. The antenna
should always be installed in such a
position so as to offer the least amount
of drag. This would mean then, that
the smallest antenna (having the
smallest surface) should be used.

In mounting the aircraft antenna,
provisions are usually made by the air-
craft manufacturer (after consulta-
tion with the aviation radio engineer
and his engineering staff) at the fac-
tory for its attachment to the aircraft
proper. However, there are so many
designs of antenna that it is generally
a rule to let the aircraft radio manu-
facturer worry about mounting provi-
sions; but recommendations are usual-
Iy given as to the best possible “least
drag” locations. Is the antenna that
you have designed for a particular ser-
vice efficient? In designing the an-
tenna for a particular service, those
factors influencing overall efficiency
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should be computed over and over
again in order to make certain that the
highest efficiency is assured. It can be
said that an antenna is available for
every specific communications purpose.

An antenna designed to work well as
a “general” coverage antenna may not
work well when employed for receiving
marker beacon signals. Too, an an-
tenna used in collaborative transmis-
sion (used for both transmitter and re-
ceiver) may not operate well as a “gen-
eral” coverage antenna. Each antenna
must be designed with a particular
service requirement in mind. This is
very true when ultra high frequencies
are used. The type of transmission
line that may be employed is gov-
erned by the type of antenna used, its
loading characteristics, frequencies
used, and output and input character-
istics of both the receiver and the
transmitter. The latter coming (usu-
ally) under “loading characteristics.”

It has been found that the best an-
tenna thus far for straight ‘“‘general”
coverage when the ultra high frequen-
cies are employed for aircraft to
ground contacts and vice versa, is
usually a half wave vertical rod. This
antenna is to be preferred to the hori-
zontal types which exhibit directional
tendencies. It is economical, stands
up well under constant vibration, and
offers less aerodynamic drag, than do
the horizontal (mounted traversely on
the belly or between wings), trailing
or “free” wire types.

Upon mentioning the trailing wire
antenna, those who have worked with
them in the medium or low frequency
bands aboard aircraft will shudder at
this writer’s “incompetence.” But a
“trailing wire antenna” is entirely
practicable for UHF usage as will be
shown later.

Marker beacon receivers operating
at 75 mes. are usually provided a bal-
anced ‘‘split wire” or doublet antenna
cut to frequency, usually 6 feet 6
inches in length. However, a balanced
“T” or a horizontal di-pole may be
used depending upon the type of air-
craft.

The absolute altimeter employs a
“micro-wave” antenna. This antenna
resembles the stub mast usually found
on the rudder of a large aircraft to
which is usually attached a long an-
tenna for medium f{requency trans-
mission and reception. It is a di-pole
and resembles two pipes fastened end
to end, but with one “pipe” smaller in
diameter than the other. It is fastened
out underneath the wing of the air-
craft and its mounting “mast” makes
the assembly resemble an inverted T.

For aircraft service, (for the fre-
quencies used for general -contact
work) the receiving antenna should be
non-directional and at least % wave-
length long, the mechanical length
measured in inches being governed by
the frequencies received. An arbitrary
length should be adopted for a stipu-
lated channel coverage. That is, with-
in certain limits. If the band of fre-
quencies 129-132 mcs. must be covered,
then the length should be such that
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it will have somewhat of a high “Q” at
both the highest and lowest frequency.
This is accomplished by making the an-
tenna length compromise with the low-
est frequency and providing the neces-
sary tuning elements for the highest
frequency.

It is quite possible to utilize one an-
tenna for both transmitting and re-
ceiving UHF, but then a method to
switch the “common” antenna between
both the reciver and the transmitter
must be evolved, with resultant losses
in efficiency due to the added capacity,
etc., of the switching device. This is
not recommended, but can be employed
if the transmission lines are kept as
short as possible, and within limits of
“common” impedance for proper
matching, and if a switching device
(relay) is obtainable that employs low
contact capacity points, etc., but still a
certain amount of loss will be inher-
ently prevalent.

In nearly all UHF aircraft radio in-
stallations, coaxial cable will be found
as the “carrier media” for both the in-
coming and outgoing signals. There
is little reflection (end) when it is used
for carrying the transmitted signal,
and very few standing waves will pre-
vail. If feed lines of the open ended,
untuned type are used (usually are for
UHF), small spacing between lines
should prevail and care should be
taken with feeder balance. Above all,
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the characteristic impedance of the
line should match the effective resist-
ance of the line termination. That is,
where the lines connect to the load;
the antenna.

Wave reflections will be held at a
minimum if correct termination is ac-
complished, and it will be found that
higher efficiency will prevail. How-
ever, in order to accomplish correct
line termination it is necessary to cut
the lines for proper “feeder character-
istics” and proper “Q.” The latter be-
ing highly important in the UHF Sys-
tems. Correct spacing should be af-
fected, but sometimes one drawback
presents itself, i.e., that of mounting
provisions for the equipment which
will place the receiver and transmitter
at distances within reach of the prop-
erly spaced-cut line. A compromise
must sometimes be made between
operational efficiency and set location
when transmission line characteristics
must be taken into consideration.

Lead-in connections should be as
short as space and installation circum-
stances allow, and as electrical charac-
teristics dictate. Insulators having
high insulating qualities should be em-
ployed and where added capacity ef-
fects are introduced by the use of such
insulators due to coupling screws, etc.,
a more direct means of connection
should be found, such as employing
high insulated, protected wall, tubing
that may be readily inserted and
clamped into position externally by
utilizing fibre clamps. The transmis-
sion line (if coaxial is not used) is then
run thru the tubing and connected to
the internally installed equipment.

In suspending transmission lines,
coaxial cable etc., from the structure
inside the aircraft, standoff insulators
should be used as often as is consist-
ent with proper installation standards,
taking “bulk weight” into considera-
tion. Enough slack should be left in
the transmission lines to allow for
“carried vibration” at both the receiver
and the transmitter or coupling units.
The reason is obvious.

It is quite possible to use an antenna
trailed out of the aircraft on its own
transmission line. The antenna would
consist of a rod cut to frequency and
weighted properly so that it would not
act as a pendulum at various cruising
speeds. It will swing, but the distance
of travel will not be great if weighted
properly. This antenna could not be
used under severe icing conditions but
is fine for use with portable sets, that
may be used in both the aircraft and
the ground station.

The suspension of a vertical antenna
(down dropped) from a horizontal an-
tenna is not recommended. However,
in order to alleviate directional char-
acteristics due to all-metal plane con-
struction in some cases, a vertical an-
tenna may be suspended from the
center of one side of a ‘“V” suspension
system. A good strong, non-conductive
weather proof material, such as
treated “shroud line” would be strung
from one wing tip to the other wing
tip, the vertex being at the center or
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top of the rudder. Depending on which
side is nearest to the installed receiver
and/or transmitter, the vertical an-
tenna would be suspended so that mini-
mum wind resistance would be en-
countered and the coupling unit (if
used) would have to be placed near the
units with the greater part of the
transmission line connecting the ver-
tical antenna to the units proper or to
the coupling unit. This method can be
used, depending upon installation re-
quirements.

At ultra high frequencies, especially
when a large mass body of metal lies
within the vicinity of the transmitting
or receiving antenna, directivity is in-
herently present, present whether or
not a horizontal or vertical antenna is
utilized, but less with the latter.

When the CAA conducted tests with
the 125 mec. airport traffic control and
aircraft equipment sometime ago, it
was found that their 1% foot vertical
rod antenna erected above the fuselage
in the Bureau airplane NS-62, exhibit-
ed directional characteristics, being
particularly effective over both wings
and slightly less to the rear. It was
believed at that time, that this direc-
tivity was in the main, due to reflec-
tion effects from the four foot stand-
dard radio range (low frequency) an-
tenna mast located a few feet behind
the 125 mc. rod antenna.

In avoiding directional character-
istics when installing the antenna, both
transmitting and receiving, it should
be remembered, that mass metal re-
flection, or reflection due to externally
installed structures causes undesirable
directional qualities, and the antenna
should be placed as far away from the
main metal mass as is consistent with
good mounting. It has been illus-
trated, that by using a vertical an-
tenna placed either directly under-
neath the nose of the aircraft or mid-
way between the tail section and junc-
ture of the wing or wings, that a large
amount of the directivity encountered
will be eliminated. Also, it is possible
to install the antenna underneath the
part of the wing nearest the receiver
and transmitter, but in every case if
other antennae used with low or
medium frequency apparatus is in-
stalled, the UHF antenna should be as
far away from these as possible.

A method to determine the best pos-
sible position of the UHF antenna with
respect to directivity caused by mass
metal reflection and externally con-
nected structure on aircraft similiar
to the DC-2 Douglas Transport, was
worked out sometime ago by the au-
thor. By employing a vertical antenna
with the standard isolantite base to
which a suction cup mounting was at-
tached, and using a transmission line
matched properly to the receiver and
transmitter components with a length
permitting wing and fuselage cover-
age with the test antenna; the approxi-
mate directional characteristics could
be partially determined and a suitable
site found for the antenna installation.

The aircraft was located some dis-
tance from the transmitting station
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in a clear area (near landing field)
where no obstructions were close
enough to thwart the effectiveness of
the tests. The test antenna was placed
at different predetermined areas on the
aircraft, and in each area, as the air-
craft was turned through 360°, mini-
mum and maximum recordings were
made at 0°, 90°, 180°, 270°, and back
to the first setting. A graph was drawn
for the tests and where maximum
signal indication for the four settings
varied but little, the spot was marked
and then considered as to its feasi-
bility for antenna erection. The entire
test would occupy the larger part of a
day, but it was found that it more than
paid for itself.

Flight tests (operating equipment)
seem to be the best tests for antenna
directivity because ‘“ground factors”
enter into calculations which some-
times do not prove correct; practical
tests always prove to be the most ef-
fective because of the absence of so
many “controlling” factors.

These points must be kept in mind
when conducting a test as described
above: There exists a certain amount
of inherent capacitance between air-
craft, ground, and antenna proper
which will have an effect on the re-
sultant readings, depending on how
far the transmitting station is located
from the aircraft. The height of the
antenna above ground will also have
an effect on the resultant readings, de-
pending upon the method of wave
polarization. Too, the dielectric con-
stant of ground and the ‘‘variable
ground conductivity” between the air-
craft and the transmitting station will
also enter into the calculations. These
will present striking influences on the
received and transmitted waves, espe-
cially if a vertical antenna is used.

These are major considerations, but
an “average” for the lot may be readily
computed if the approximate ‘“counter-
poise capacitance” (aircraft meral
mass to antenna) is known. Although
the test above takes directional prop-
erties into consideration as encoun-
tered on aircraft, it stands to reason
that a separate ‘‘orientation” test must
be conducted for determining the di-
rectional characteristics of both the
receiving and transmitting antenna; or
if one antenna is used, separate receiv-
ing and transmitting tests must be con-
ducted with the ground station acting
as the “recorder station” when the
latter is in progress.

Before installing the UHF antenna
it is necessary that the radio tech-
nician know what is to be expected
from his installation. It would be ad-
visable under all circumstances to
study the aircraft radio manufactur-
er's instruction book provided with the
equipment before proceeding with the
installation. With experience gained
from previous installations and with
the aid of the manufacturer’s instruc-
tions, a highly efficient installation will
no doubt result.

The following are guiding points for
UHF antenna installation on aircraft;
the transmitting and receiving antenna

September. 19141

being given equal consideration.

If a “common” antenna is employed
for both receiving and transmitting,
make certain that the relay supplied by
the manufacturer is properly adjusted
prior to its installation; and do not
attempt a “readjustment” if it does not
operate properly upon installation, un-
less written instructions covering re-
adjustment are available. Good in-
sulators for the base mounting should
be employed as stated elsewhere, and
the actual transmission line connec-
tion to the antenna proper should be
affected with ‘““double-ribbed” clamps
soldered to the antenna at the proper
point. The soldered connection Iis
covered with a good weather resistant
material such as glyptal, spar varnish,
shellac, etec., and just enough used for
covering the joint properly.

Due to vibration ordinary clamps
will not suffice for effecting connection,
but the double-ribbed type obtained
thru nearly any aircraft parts dealer
(mentioned above) will take care of
the job very well. Locate the antenna
or antennae as far from other vertical
antennae as possible in order to pre-
vent, if possible, undesirable reflection
and wave distortion. No UHF anten-
nae should be installed near other low
or medium frequency antennae (verti-
cal or horizontal) or protruding metal
members that may act as ‘‘parasitic
radiators,” likened unto those used by
amateurs for their beam antennae be-
cause losses in efficiency will inevitably
result. However, if the antenna is in-
stalled “atop” the fuselage and an
underbelly antenna is employed for
marker beacon reception etc., no un-
desirable effects will be usually noticed
because of the distance separating the
two.

In some instances, if the receiver and
transmitter are installed in the tail
section of the aircraft (as in some
German aircraft) it is possible to
mount the “common’” antenna on top
of the vertical stabilizer. This seems
to be a very good site for the UHF an-
tenna, but is not recommended when
the equipment is installed some dis-
tance away resulting in long trans-
mission lines. It is necessary, in nearly
every case, for the technician to cut
his own antenna if a telescope or fish-
pole antenna is not used. Care should
always be taken in measurement be-
cause herein lies success to high effi-
ciency. When installing the marker
beacon antenna for the 75 mec. band,
and if a doublet antenna is used, the
overall length as stated before should
be approximately 6 feet 6 inches long
for best results, with 39 inches of wire
on each side of the center insulator or
insulated mast.

If a dipole antenna is used, it should
be remembered that the smaller the
diameter of the elements, the greater
reactance and greater impedance
ranges encountered. The usual %
wave di-pole has an impedance at the
center of approximately 85 ohms. At
resonance the di-pole is purely resis-
tive and the impedance is less than 73
ohms.
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. Your transmitting ‘‘rig’’ takes on that
‘‘pro’’ or professional touch when you
install these Aerovox Type —09 square-can
Hyvol capacitors. Mount them upright
or inverted, any height above or below
chassis, by means of adjustable mounting
bracket. Generous oil-impregnated oil-
filled paper sections insure cool, safe,
economical operation for years. Exclusive
Hyvol oil insures satisfactory perform-
ance, even at freezing temperatures. An
all-round professional job for ‘‘pro'’ grade
equipment. Working voltages up to 5000
D.C.

ROUND-CAN...

There's also the —05 series in round
aluminum cans with high-tension pillar
terminals. Adjustable ring mounting. A
quality capacitor at popular prices. Work-
ing voltages up to 3000 D. C. The Series
—12 is available up to 7500 v.

SCREW-MOUNTING...

Similar to inverted screw-mounting alu-
minum-can electrolytics. Ideal for power-
pack filter circuits. With screw-stud and
lock-nut for one-hole inverted mounting.
Working voltages up to 1500 D. C.

Ask Your Jobber...

. He’'ll gladly show you these Hyvol trans-
mitting capacitors. Ask for latest catalog,
and FREE subscription to Aerovox Re-
search Worker. Or write us direct.

CORPORATION

NEW BEDFORD, MASS.
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[ Twisted pair transmission line hav-
ing the proper impedance is usually
used for coupling the antenna to the
marker receiver proper; and in some
instances where it is found that more
wire than is actually needed to affect
proper matching is available, the ex-
cess is usually coiled up and suspended
on a fibre frame held off the structure
with a standoff insulator. Manufac-
turer’s instructions will cover this. If
concentric feeders are used, and the
outer shields of these are grounded,
make certain that uniform grounding
is prevalent. That is, be certain that
the shield is connected always to the
lowest possible resistance joint. Con-
tact noise will sometimes occur if the
shield vibrates against metal members,
for this reason, it should be taped and
shellacked around bonding strips. It is
generally known that the effectiveness
of the antenna for receiver operation
at the lower frequencies materially in-
creases as the length of the antenna is
increased, that is, away from the main
body of the aircraft. But at ultra high
frequencies, increasing the overall
length of the antenna does not add ap-
preciably to efficiency unless the in-
creased length is commensurate with
proper electrical length. For this rea-
son, the aircraft antenna (whether
transmitting or receiving) should be
made either a quarter or half wave-
length long. The latter being recom-
mended.

Due to the thin metal construction
found on most modern aircraft, it will
sometimes be necessary to mount the
base of the antenna on metal supports
installed inside the aircraft (usually
rib structure mounting). This will
necessitate cutting a hole approxi-
mately 2 inches in diameter to accom-
modate the base insulator. In packing
the hole after the antenna has been
fastened to the metal supports, it will
be necessary to utilize material having
good insulating and weatherproofing
properties. This is necessary in order
that arcing be prevented if the base
is at a high r.f. potential (depending
upon type of “feed” and length of an-
tenna) and also to prevent deteriora-
tion due to the elements. An isolan-
tite insulator may be used for the
“grommet” which is used to prevent
water seepage into the aircraft.

UHF antennae for airport traffic
control stations, etc., should receive as
much consideration from the design
and installation standpoints as does the
aircraft antenna; because its charac-
teristics somewhat parallel those
found in the aircraft installation.

For general coverage (radii of 50
miles) we do not desire directional
qualities, and in achieving this general
coverage, correct antenna site determi-
nation is of paramount importance.

Due to metal hangars, power lines,
in some instances, trees, etc., site de-
termination presents major difficulties
to the installation technician.

The 125 me. airport traffic control
setup at Indianapolis erected by the
CAA utilized an antenna consisting of
| a vertical copper tube approximately
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one-half wavelength long, fed by the
transmitter by means of a % inch
coaxial cable through a quarter wave
open wire impedance matching trans-
former. The antenna and matching
section had an overall length of 5 feet
3 inches and was installed on top of an
iron pipe above the airport beacon
light, about 50 feet above ground. The
tests with this antenna indicated that
it worked very well.

One test made during severe static
conditions indicated that the UHF sys-
tem in contrast to the low frequency
radio range was better insofar as
clarity, freedom from static distur-
bances, etc., were concerned. With
the output of the UHF transmitter be-
ing in the neighborhood of 100 watts,
as compared to the low frequency
transmitter’s 1000 watts, good reliable
reception was had at a distance of 42
miles, where, at a distance of 15 miles
from the transmitter, signals from the
1000 watt transmitter were obliterated
by static. From this, it can be seen
why UHF is being used and considered.

In determining the sight location for
the UHF airport traffic control sta-
tion’s antennae, the terrain, distance
and line of metal obstructions, etc.,
should be taken into consideration.
The antenna should be placed as high
as possible above ground, consistent
with good mechanical and electrical in-
stallation practices.

It has been proven, after much re-
search with available equipment, that
the best antenna for the aviation radio
ground station (airport traffic control
etc.), operating on frequencies lying in
the 128 to 144 mec. band, is a two-
crossed dipole antenna properly phased
with respect to each other so that a
circular pattern horizontally polarized
is transmitted.

Various manufacturers and engi-
neers advocate other types of ground
station antenna for use at the ultra
high frequencies, but it is felt that the
two crossed dipole gives more than the
required amount of consistent general
coverage. Some may think that due
to the fact that the wave transmitted
is horizontally polarized it is quite
necessary that a horizontal antenna be
employed on the aircraft for best re-
ception. As stated before, either ver-
tical or horizontal polarization may be
used, and the best antenna for aircraft
is the % wave vertical. Conducted
tests indicate that the antenna just
mentioned works very well for aircraft
contacts.

Exact antenna design for the fre-
quencies mentioned for airport opera-
tions is governed by the type of equip-
ment supplied by the manufacturer
who usually recommends the antenna
which operates most efficiently with
his equipment. In case the technician
is called upon to install the trans-
mitter, receiver, and antenna com-
ponents at an airport station, he should
consult the equipment manufacturer
and those engineers who have had ex-
perience in installing such equipment.
Much time will be saved, if this is done.
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WE KNOW OUR PRICES ARE VERY LOW and expect a
certain amount of skepticism from servicemen who have
never purchased the SUPERIOR way, but seven years of stick-
ing to our way of doing business has convinced us and many
thousands of servicemen who have purchased from us that it
is a practical and mutually profitable way of doing business.
We know that the average income of the Radio Service-
man prohibits his purchasing high-priced equipment, and
yet the very nature of his work makes it necessary for him
to use accurate, dependable and up-to-date equipment. We
know we have solved the problem for him and our contin-
ually expanding business proves that servicemen recognize
this claim to be true.

—BUY DIRECT FROM THE MANUFACTURER AND SAVE

BESIDES THE THOUSANDS OF SERVICEMEN AND
TECHNICIANS, THE FOLLOWING WELL-KNOWN NAMES
ARE LISTED AMONG SUPERIOR INSTRUMENT PUR-
CHASERS: Standard Oil Company of New Jersey; U. S.
Dept. of Agriculture; U. S. Dept. of Commerce; U. S. War
Department; C.C.C. Camps; National Youth Administration;
Goodyear Tire and Rubber Co.; E. . duPont de Nemours &
Co.; University of Nebraska; Leland Stanford Junior Univer-
sity; Westminster College; Oberlin College; University of
Michigan; Boston College; Pomona College; Board of Edu-
cation, Remus, Michigan; Board of Education, City of New
York; Board of Vocational Education, State of Illinois; City
of Bartow, Florida; Florida State Dept. of Education; Educa-
tional Dept., Custer, North Dakota.

The New
Model 1220

POCKET
LABORATORY

% WEIGHS ONLY
28 OUNCES!!

% USES a 2% AC-
CURATE 0-200 M!-
CROAMMETER—EN-
ABLING MEASURE-
MENTS AT

5000 OHMS
PER VOLT

SPECIFICATIONS

% 6 D.C. Voltage Ranges: 0-3-10-50-250-500-5,000 voits.

% 3 A.C. Voltage Ranges: 0-15-150-1500 volts. . .

% 4 Resistance Ranges: 08-3000 ohms, with 15 ochm center. direct reading to 0.2 ohm;
foregoing base range multiplied by 10, by 166 and by 1,000, to rcad up to 3 Meo.
with self-contained 3 V. flashlight battery. . .
D.C. Current Ranges: 0-200 microamperes; 0-2-20-200 Milliamperes, using wir-
wound shunts,

% 3 Output Meter Ranges: Same as A.C. Voltage Ranges.

% 3 Decibel Ranges: From —2 to -+-58 D.B., based on .006 watt in 500 ohms.

0=

Model 1220 comes complete with cover. self-contained
battery, test leads and instructions. ONLY...........

v CHANNEL - ANALYZER

FOLLOWS
THE

| SIGNAL

d  FROM

| ANTENNA
'|TO SPEAKER
|OF ANY SET

The well - estahb-
lished and au-
thentic SIGNAL
TRACGCING
METHOD of lo-
cating the very
circuit_in which
there is trouble,
and the very com-
ponent thatcauses
the trouble, is
now for the first
time_available at
a price any radio
serviceman can
afford,

MMEE ST

THE CHANNEL-ANALYZER WILL

Follow the signal from antenna to speaker through all stages of any receiver
ever made.

Instantly track down exact cause of intermittent operation.

Mcasure both Automatic-Volume-Control and Autematic- Frequency-Control, volt-
ages and circuits without appreciably lvading the circuit, using built-in highly
sensitive Vacuum-Tube Voltmeter,

Check exact gain of every individual stage in receiver. )

Track down and locate cause of distortion in F., I.F., and A.F. amplifier.
Check exact operating voltage of each tube.

Locate leaky condensers and all high-resistance shorts, also show opens.
Measure exact frequencies, amount of drift and comparative output of oscillators
in superhets.

Y% Track down exact cause of noise.

The Superior Channel-Analyzer comes housed in shielded cabinet
and features an attractive etched aluminum panel. Supplied com-
e —

Btk

plete with tubcs, three specially cngineered shislded input cables,
each identificd as to its purpose.  Also full operating instruce
tions. Size 137 x 107 x 6”. Shipping weight 19 pounds. Only. ..

The New
Model 1240

TUBE
TESTER

Instantaneous
snap switches
reduce actual test.
ing time to abso-
Tute minimum.
Tests all tubes
1.4 to !I_7_ volts.

Sockets for all
tubes—

No adapters.

SPECIFICATIONS:

% Tests all tubes, 1.4
to 117 volts, in-
cluding 4, 5, 6, 7,
7L, octals, loctals,
Bantam, Jr., Pea- @
nut, single ended,
floating  filament,
Mercury Vapor
Rectifiers, the new
§ series, in fact,
every tube de-
signed to date.
Spare socket included on front
panel for any future tubes.
Tests by the well-estabiished
emission method for tube qual-
ity. directly read on the GOOD ? BAD scalc of the meter.

Jewel protected neon.

Tests shorts and leakaBes up to 2 megohms in all tubes.

Tests leakages and shorts in all elements AGAINST all elements in all tubes.
Tests BOTH plates in rectifiers. i

Tests individual sections such as diodes, triodes, pentodes, etc., in multi-purpose
tubes.

Latest type voltage regulator.

Features an attractive etched aluminum pancl.

Works on 90 to 125 volts 60 cycles A.C.

Model 1240 comes complete with instructions and tabular

data for every known type of receiving tube. Shipping $ 85
weight 12 pounds. Size 6”7 x T%” x 103",

Our Net Price........
PORTABLE COVER $1.00 ADDITIONAL

Ak R A

"z SIGNAL GENERATOR

WITH FIVE
STEPS OF
- SINE-WAVE
AUDIO

SPECIFICATIONS:

I. Combination R.F.
and A.F. Signal
Generator, R.F.—I100
K.C. to 90 Megacy-
cles, A.F. — 200 to
7500 cycles; Sineg-
Wave,—WITH

reading. all by front
panel switch manipu-
lation.

2. R.F.and A.F.out-
put independently ob-

tainable, alone or
with A.F. (any fre-
quency) modulating
R.F.

3. Latest design full-range attenuator used for controlling either the pure or modu-
lated R.F.

4. Accuracy is within 1% on I.F., and broadcast bands: 2% on higher freauencics.
5. Giant dial etched directly on front panel, using a new mechanically perfected
drive for perfect vernier control.

6. Operates on 90 to 130 V. A.C. or D.C. (any freduency).

The Model 1230 comes complete with tubes., shielded $ 85
cables, molded carrying handle and instructions. Size
14”7 x 6" x 117, Shipping weight 15 pounds. Only..... —_—

Canadian Distributors; Radio Parts Supply Company, 962 Bleury St., Montreal, Canada

SUPERIOR INSTRUMENTS CO.

136 Liberty St., Dept. RNS
New York, N. Y.
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You Need THIS InYour Business NOW,

Here’s a Volume Control That's Something!

. % . . . a real contribution to the
speed and quality of your ser-
vice work. New mechanical and electrical pre-

cision. Rugged! An A-C switch that snaps on
and stavs on. Quiet! Start using them today!

Mallory Replacement Condensers are Tops!
More service engineers are using
more Mallory Replacement Con-
densers than ever! Save time
and protect your reputation with Mallory
Replacement Condensers!

Save your old Aluminum parts. It is patri-
otic to give them to National Defense.

Have You
Ordered
Your Copy ?

N EW From Cover to Cover .,

You better order your copy of this new, 4th edition
MYE right this minute! Because our Mallory dis-
tributors tell us that they’re practically sold out.
And, Mister, you’re going to kick yourself, if you
don’t get a copy. You need this MYE in your busi-
ness—and you need it NOW!

So now is the time to order. Pick up the phone and
call your Mallory distributor . . . tell him you’ve
GOT to have a copy of the new, 4th edition MYE!

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

APPROVED
PRECISION PRODUCTS
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