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by THE EDITOR

'I‘HE daily mail bag continues to
bring in a large number of letters
from our readers regarding the situa-
tion brought about by the article "Ra-
dio Service Men Will Gyp You, Ete.”
Most of these letters take issue of the
statements made in that article.

Realizing the gravity of the situa-
tion, as far as the many honest serv-
icemen are concerned, a group of in-
fluential radio men have definitely de-
cided that action is needed more than
at any other time to organize those
men who are taking this job of radio
servicing seriously and are attempt-
ing, to the best of their ability, to ren-
der Mr. and Mrs. Public a fair deal.
One thing is sure; the servicing indus-
iry deserves a far better fate than to
be steered on the rocks of disaster
towards which it may be heading at
this moment.

John F. Rider firmly believing that
definite strong measures are necessary
if the service man is to be saved, has
recognized the danger to all radio
servicemen., This well-known pub-
lisher of radio service manuals and
technical books at a meeting held in
New York just a few hours ago, ana-
lyzed this grave situation and offered
what, in his opinion, constituted the
only remedy for improving the situa-
tion.

“Keen competition from a hitherto
unanticipated source looms upon the
horizon of the independent radio-serv-
iceman. This new threat, added to the
extremely unfavorable publicity in
which the spotlight was put directly
on the entire servicing industry by the
article which appeared in the recent
issue of ‘Reader’s Digest’ not only
places the continued existence of the
serviceman in jeopardy, but makes his
survival doubtful.”

As a result of Mr. Rider’s efforts, an
Association has been formed in New
York, the members of which are radio
and electrical appliance servicemen
and jobbers. This Association is to be
known as the “Radio and Electrical
Appliance Service Association.” The
Association is amply financed and has
the necessary facilities and leadership
to insure the accomplishment of its
purposes and aims which are:

1. The Association will guarantee
financially to the public all work done
by individual members of the Associa-
tion.

2. The Association shall maintain
paid inspectors to adjust complaints
between the public and the Associa-
tion members.

(Continued on page 65)
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Next month the editors of RADIO NEWS will bring you an exclusive fact-filled. picture-packed

report of radio’s vital role in National Defense. So significant are the functions of radio in the
Armed Forces and in Civilian Defenses that the entire January, 1942, issuc of RADIO NEWS
will be given over to National Defense radio. In this forthcoming volume leading officers and out-
standing authorities in every field of radio will give a graphic description of radio in the Army,
Navy, Coast Guard, Marine Corps and Civilian Defenses. By all means—don’t miss this reveal-

ing, informative, comprehensive report. . . . The special January National Defense Issue of

RADIO NEWS. At all newsstands December 26th.

Rederve z/oulz C"o,ay Now

The print order of this special edition is
strictly limited—so ask your newsdealer
today fo reserve a copy for you. Or belter
yet—make sure of your velume by sub-

scribing to RADIO NEWS . . . or use the

convenient order form bound in this issue

s PEC'AL for your personal or Christmas gift sub-

scriptions.

JANUARY ISSUE

NEWS

ON SALE AT ALL NEWSSTANDS DEC. 26th

RADIO NEWS
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NATIONAL DEFENSE ISSUE /

TJhe MOST IMPORTANT PUBLICATION IN '
THE 25-YEAR HISTORY OF RADIO NEWS

A complete, authaoritative analysis of radio
in National Defense—the January issue of
RADIO NEWS will be devoted exclusively
to the activities of radio-trained men and

the use of radio equipment in the Armed

Forces and in Civilian Defenses. This im-

portant, all-out volume

— Fraires—

Radio in the ARMY |

Signal Corps
Artillery
Armored Forces
Air Corps
Infantry
A.AR.S.

Radio in the NAVY
Radio Ashore and Afloat

Training Schools

Radio in the COAST GUARD

Land and Sea Equipment
Training Centers
Qualifications

Radio in the MARINE CORPS

Equipment
Training
Opportunities

CIVILIAN Radio Defense

Civil Aeronautics Authority

2 Amateur Radio Nets
Police Networks
- Broadcast Stations

National Youth Administration
Aircraft Warning Nets
FCC Monitoring Stations
CCC Nerworks
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FBI Radio Traps SPY-RING

by
SAMUEL C. MILBOURNE

Microfilms gave full data
for building a iransmitter.

J. Edgar Hoover, Director ol
the F.B.I., Washington, D. C.

)
SLITTLE did the Gestapo suspeet that they had

unwitlingly communicated with Unele Sam’s F.B.1.

when they exchanged (ransmissions with William

G. Sebold. An Indernational hoax was the resuld.

8 RABIO NEWS
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L2 EDRO wen eht fo sdnierf lla
ot: noitamrofni si yltnegru
deriuger no eht ezis, ytitna-

uq, epyt dna noitpircsed fo lla detenu-

setats lanoitan esnefed lairetam; eht

snoitanitsed dna gnippihs setad fo
hcus lairetam; dna lla rehto tneniatrep

noitamrofni. (signed) grubmah opat-
seg.”
Translated from secret code into

German, and from German into Eng-
lish, the text read substantially:

“To All Friends of the New Order:
Information is urgently required on
the size, quantity, type and description
of all United States national defense
material, the destinations and shipping
dates of such material; and all other
pertinent information. {signed) Ham-
burg Gestapo.”

Such was the import of the message
which on May 22, 1940, crackled out
of the ether and into the ‘‘cans” on
the head of the operator of a very
complete radio receiver and transmit-
ter installation at Centerport, Long
Island, N. Y.

Acknowledging reception of the
message. the operator shut down the
equipment and turned with a grin to
another man who was also in the
room.

“Well, Bill,” the operator exclaimed,

“it looks like we’ll have to fix up our
friends with some more phony dope.”

And “phony dope” it would be, for
—strange as it might seem- -the Ger-
man Gestapo had just finished com-
municating with the United States
Federal Bureau of Investigation—but
the Gestapo didn’t know it!

For almost a year and a half, this
international hoax on Hitler's Hench-

December. 1911

men was carried out by the FBI un-
der the personal supervision of J.
Edgar Hoover, its Director. Carefully,
slowly, methodically, the FBI assem-
bled facts and names which eventually
allowed them to round up and arrest
33 German spies working in the United
States, and to break up one of the
largest and most deadly spy rings in
the history of this country.

How did the FBI agents manage to
fool the German Gestapo? First,
through the eagerness of the Gestapo
to obtain important U.S. defense se-
crets. Second, through the loyalty of
a man who, though German-born,
thought enough of the United States,
the country of his adoption, to defy
orders from the most ruthless body of
men in the world.

Originally, the Gestapo dug their
own grave by contacting a natural-
ized-American of German birth, one
William G. Sebold, when he stepped
ashore early in 1939 at Hamburg, Ger-
many, after a trans-atlantic crossing.
Hitler's secret agents plied Sebold
with questions and then they threat-
ened him with death unless he agreed
to become a German Secret Agent-
a spy—a traitor to the country of his
adoption. Sebold finally agreed and
was released with orders to report to
the Gestapo before leaving for home.

But if the German Gestapo thought
that they had a willing convert in
Bill Seboid, they were much mistaken.
Taking extreme care that he was not
being trailed, Sebold went to the U.S.
Consul in Cologne, Germany, ex-
plained the whole plan and asked for
instructions.

The United States Consul, realizing

'{(TECHMCA,.

LAaBbosTORY
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the possibilities in the situation, ad-
vised Sebold to go through with the
plan and become a German spy—as
far as the Gestapo were concerned.
This Sebold did. Just before he re-
embarked, he reported to the Ham-
burg Gestapo and was given five tiny
micro films on which was complete
data for constructing and operating a
powerful transmitter and receiver, as
well as a list of questions the Gestapo
wanted answered. These questions
dealt mostly with fantastic supposed
U.S. “Secret” military weapons. There
were 18 questions.

“Had the American Telephone and
Telegraph developed a shell directed
by a ray against a target and which
crosses a ray before reaching the tar-
get, which ray releases the bomb?”

“Had a Professor Bullard of Hobart
College perfected an army uniform
which was impervious to mustard
gas?"

“Did the United States possess a
shell with an electric eye mecha-
nism?”

“What about anti-fog weapons?”

These are samples of the 18 ques-
tions which were written on a piece
of micro-film smaller in size than a
postage stamp, yet the text of which
took 15 minutes to read.

William Sebold carried these in-
structions back to the United States.
Before the ship docked in New York.
he was contacted by FBI agents. The
micro-film was taken to regional head-
quarters in New York City where it
was enlarged and the instructions
were carefully studied.

Then, the transmitter and receiver

(Continued on page 56)
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Completed turntable and drive mechanism. Note “shock-mounts” used to float the table from the motor board.

Build Your Own
MULTI-SPEED TURNTABLE

by MALCOLM I*. ODELL

Sales Engineer

Four speeds are available on this home-buill recording and

plagbaecl assembly.

Y THE use of some ingenuity
B on the part of the constructor

a turntable of unusually high
quality for recording may be had at
little more than the cost of a good
reproducing table. The turntable to
be described not only has the conven-
tional 33% and 78 r.p.m. speeds but
also has fwo additional speeds. This
system features a heavy turntable
platter mounted in properly designed
bearings and carefully isolated from
the driving motor.

Of the various components of the
recordists’ equipment possibly the
turntable has received the least atten-
tion although this piece of equipment
can well mean the difference between
obtaining first class and mediocre re-
sults, In order to prevent “wows”
and “rumble” it is very important that
the turntable rotate at constant speed
under all operating conditions and be
as free from vibration as possible.
After due consideration of these points

10

it was decided that the turntable
should be belt-driven and all bearings
should be of the sleeve type.

The finished turntable platter
weighs twenty-five pounds and as most
of the mass is located around the
outer edge the inertia of the platter is
relatively high. Speed variations are
greatly minimized by virtue of the
fact that the turntable platter acts as
a very effective flywheel and varia-
tions in motor speed will be absorbed
by a slight belt slippage at the motor
pulley. The motor is separated from
the turntable by two sets of rubber
“Lord Mountings® These make an
excellent mechanical filter system that
is very cffective in preventing motor
vibration from reaching the turntable.

The use of sleeve bearings for the
platter was adopted as this type of
bearing produces much less rumble
than ball bearings.

The system is composed of four
parts, the turntable platter, bearing

www americanradiohistorv. com

It is practically free from any ribration.

and turntable shaft assembly, jack-
shaft bearing and drive pulley assem-
bly and the synchronous motor. Fig-
ure 1 gives details of the machined
cast iron platter. A wood pattern of
the shape of the platter but of slightly
greater dimensions (14%"” diameter,
13" thickness) must first be con-
structed, then any foundry can make
the casting. In order that the platter
may not warp it is suggested that the
casting be put in a lathe and light cuts
taken on the top surface, edge and
bottom.

It may then be placed out in the
weather to season for two or three
weeks.

After the scasoning period the cast-
ing may be put back in the lathe for
the final machining operation. A
chuck should be seclected that will
firmly hold the casting by the inside
edge. The top surface should first be
“faced,” then light cuts taken on the
edge, finishing the platter to a diam-
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eter of exactly 14", No attempt should 1

| Section 88
be made to polish the platter although |A o
it may be smoothed with emery cloth. énd’."’h £
The hole for the shaft should be i /
bored and reamed to %" (375" = = .4
.0027). If the platter is to run truly 8 r
it is important that once final ma- | /= 7 A RSl w0 ™ ® Sm-—e rH -

chining operations on the top surface,
edge and centerhole have started that
the casting not be removed from or
rechucked in the lathe until these op-
erations are finished. A small hole
should be drilled through the top of
the turntable &nd tapped for a 8-32

3 3
thread. The center of this hole should Grids unilormly 1 = 3 3
be eructly one inch from the exact spoced

center of the turntable, The turn-

table pin illustrated in Figure 1 should ,‘"

be placed in this hole when making
instantaneous recordings to keep the
blanks from slipping.

Next in line for attention is the
turntable bearing assembly. This
bearing features the use of Oilite
sleeve and a ball thrust bearing. The ’
Oilite bearings (%" 1. D. length 1% " Tarerd” o,y i

cat. no. 1-852) and the %" hardened P "/.f-q
steel ball may be obtained from a local Section A4
bearing supply house. Figure 2 shows

constructional details of the bearing Figure 1. Here are the exart dimensions for the turntable pattern.

housing. After the outside housing
has been turned down to proper diam-
eter and the ends faced a hole 25/32"
should be bored completely through
the housing and then reamed to 13/16”
(.815" = .002"). The OQilite sleeve
bearings should be placed in the ends
and lightly tapped into place.

Do not force them by a press or
pounding. If forcing is found neces-
sary the hole in the housing should be
reamed slightly larger. A word about
Oilite bearings —these bearings con-
tain 35% oil by volume and are de-
signed to be operated without addi-
tional lubrication under normal opera-
tion conditions. If these bearings are
forced into place their inside diam-
eter will becomre smaller. Caution—
do not reum them because this will

Above: Side view of the completed turntable and drive nrechanism.
Mounting must he parallel to motor board a~ well as the sub-panel.

close up the oil pores and ruin their *

ability to operate without additional

lubrication. Figure 3. Finished turmable and drive pulley. Note bearing parts.
Six holes should be drilled in each All pulles~ must be entirely free from any burrs and imperfections.

end as shown in Figures 2 and 3.
These holes should be tapped for
137-20 screws. A bottom plate of
3/16" steel should be made to hold the
ball thrust bearing in place. Although
when using Qilite bearings additional
lubrication is not needed the model
herein described was equipped with a
cork gasket placed between the bhot-
tom plate and the bearing housing.
Before the turntable shaft was put
into the bearing a small amount of
vaseline was placed in it. This will
offer additional protection against
wear.,

The jackshaft bearing is of similar
design to the main turntable bearing
but is of different dimensions. Details
are shown in Figures 3 and 4. Two
Oilite bearings (cat. no. T-401-5) and
a 5/16” steel ball are used. As with .
the turntable bearing care should be 5 M ‘,

Y . . - - 'd‘:) v
exercised in boring the hole through N o Y ” o
the housing and fitting the bearings. - 4
This assembly is also equipped with a
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Figure 4. Details of the bearing assembly. Tolerances must be kept close.
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cork gasket to hold a small amount
of vaseline placed in it before insert-
ing the shaft.

The turntable and drive pulley
shafts are made of %" and 5/16” drill

12

rod respectively. The turntable shaft
should fit the turntable platter with-
out forcing. A light tap fit will be
just right. If the shaft is forced into
the platter by a press or heavy ham-
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mer it might be bent slightly. The
bottom of the turntable shaft contains
a hole %” deep and drilled to 34"
diameter. A steel plug that may be
tapped into it is made up and hard-
ened. The purpose of this hardened
steel plug is to prevent wear on the
end of the shaft. Figure 7 shows the
plug in place.

The jackshaft is extremely simple
as the 5/16” drill need merely be cut
to correct length. Both shafts should
be lightly polished on the lathe with
very fine polishing paper. See Fig. 5.

The two mounting plates for the
bearings are made of boiler plate.
This may be readily obtained from any
machine shop. The holes for the
shafts and Lord Mountings may be
drilled on a large drillpress. Impor-
tant—when drilling the large holes
use drills ground properly for hot
rolled steel and reduce the speed of
the drillpress so the drills will rotate
as slowly as possible, The work
should be clamped rigidly to the drill-
press. After the four 1” holes for the
Lord Mountings are drilled in the
motor plate the mountings themselves
may be used as templates for drilling
the three small mounting holes that
are required for each.

Three 6-32 screws %" long are used
for securing each mounting to the
plate. Complete constructional data
of the two plates are shown in Fig-
ure 8.

The turntable is supported by three
no. 6 Lord Mountings. Two no. 4 Lord
Mountings support the motor end of
the small mounting plate and two no.
2 are used under the Jackshaft end.
Figure 7 shows how the mountings are
secured to the bottom of the motor
plate.

It will be noticed that Figure 7
shows only three screws holding the
main turntable bearing to the plate
whereas Figure 3 shows six holes,
actually only three screws are needed,
but the original model (photographed)
was equipped with the six holes in the
bearing housing.

The pulley system is designed to ro-
tate the turntable at speeds of 78.26,
3314, 50 and 20 r.p.m. 50 and 20 r.p.m.
are, of course, not standard speeds, but
were incorporated into the writer's
system for experimental purposes
only. 20 r.p.m. offers interesting pos-
sibilities for making speech records of
longer playing time. Of course any
records made at 20 or 50 r.p.m. can be
played back only on a turntable de-
signed to operate at these speeds.

The writer used 1” thick linen base
bakelite for all pulleys; however, if
only 78 and 334 speeds are desired,
12" bakelite may be used for the motor
and large jackshaft pulleys. A 17
piece of bakelite must be used for the
three-groove pulley located at the top
of the jackshaft. Details of the three
pulleys are shown by Figures 9, 10, 11
and the completed pulleys are shown
in the photographs.

The pulleys should first be roughed
down to approximately the diameters
of the ridges between the grooves and
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the shaft holes bored. Holes should
then be drilled and tapped for the
setscrews. In order that the finished
pulleys may run true it is important
that the holes for mounting to their
respective shafts be exactly in the cen-
ter of each pulley. The easiest way
to accomplish this end is to finish them
about their shafts. The shafts should
be mounted in collets rather than
chucked in a three or four jaw chuck.
In this machining operation the pul-
leys are kept from turning on the
shafts by means of the setscrews. The
tool for making the grooves should be
carefully ground to a radius of 1/16".
When machining bakelite the work
should turn at a fairly high rate of
speed and the cutting tool should be
kept sharp. Light cuts should be
taken and all grooves cut to exact di-
ameter using the lathe micrometer.

All machining operations having
been completed the system is ready
for assembly. Figure 3 shows all the
parts of the two bearings laid out in
the order of assembly. It is seen
readily from the photograph how these
bearings are put together. The cork
gaskets shown immediately to the left
of their respective bearing housings,
are placed between the housings and
the bottom plates, the assemblies be-
ing held together by the screws. To
the left of the thrust ball of the main
turntable bear.ng is shown a small
hardened steel disc. This disc is
placed in the hole of the cork gasket
and is located under the ball.

The jackshaft bearing does not re-
guire a hardened disc since the weight
of the rotating assembly is not nearly
as great as in the case of the turn-
table. The steel disc used in the
turntable bearing is %" in diameter
by 1/16” thick. After assembly of the
bearings they may be bolted to the
plates, the Lord Mountings attached
and the plates then mounted to a piece
of %" plywood. The Lord Mountings
are fastened to the plywood by means
of wood screws. The plywood shown
in the photos measures 18" x 30".
Suitable holes must, of course, be cut
in the case to take the bearings and
motor as shown in Figure 7. Before
inserting the jackshaft and turntable
shafts a small amount of vaseline
should be placed in the top of each
bearing. The turntable platter is cov-
ered with a rather heavy grade of felt.

The driving motor should be de-
signed to run on end and of course
should be as free of vibration as pos-
sible. The pulleys of this system are
designed for use with an 1800 r.p.m.
motor. A Robbins and Myers 1/60
horse power synchronous motor was
chosen as it meets these requirements
exceptionally well. This motor fur-
nishes plenty of torque in starting the
turntable.

The two belts used are of the type
used on dental drills. They may be
ordered through any dental supply
house. In determining lengths, pieces
of stout cord should be placed in po-

sition, drawn up fairly tight and
knotted. These string belts may be
December. 1911

Figure 7. Cut-outs are made in the motor hoard to fit the motor, ete.
i I..{l
A\,
°6/\b I .
A
% e, ;
T‘l j{rm/ NN = 3 ¥
ol 1 Al m
L |
i Sl ®
H'e ] n.l Foy
k4™ :
groove secTion For W
Figs. 84 r0

s

fi)
20 P Jjo 78 0
speeds rpmn.

Figure 9. Complete details are shown for the various pulley assemblies.

Figure 10. It is exiremely imporiant to use care in making all pulleys.
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sent to the dental supply house for
duplication with 4~ belts of the same
length. It was found that no idler
pulleys were necessary; however, if
the belts should stretch slightly after
being in use a while they can be re-
moved, dampened slightly with water
and allowed to dry slowly. This will
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permit them to shrink to proper size.

The system is now ready for speed
checking, A neon lamp and strobo-
scope disc are all that will be needed
for this job. It is not at all necessary
that the 20 and 50 r.p.m. speeds be
exact because these speeds are not

(Continued on page 56)
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EASILY BUILT SIGNAL TRACER

plicated radio receiving sets, when

trouble develops one of the easi-
est ways to find it is by tracing the
signal through the set, and finding out
at which place it becomes distorted,
weak, or disappears entirely. Know-
ing that many technicians want the
new signal tracing instruments but
cannot afford to purchase them I be-
lieve that the instrument herein
described will, while not doing as thor-
ough a job as the expensive test equip-
ment, be of untold value to the aver-
age radio service man. The only other
instrument needed for the complete
job of radio repairing is a good signal
generator.

Basically the instrument consists of
a tuned radio frequency stage with a
diode detector and a 6ES Electron Eye
indicator, a moderately high gain
audio frequency amplifier with its as-
sociated 6E5 Electronic Eye indicator.
This can be coupled to a 41 second
audio frequency amplifier to which is
connected a speaker for the purpose of
audibly monitoring the signal, and a
vacuum tube voltmeter with ranges of
zero to plus or minus five, twenty-five,
one hundred, and five hundred volts,
With this instrument direct current
voltages can be measured in any part
of a radio set with practically no cur-
rent being drawn, as the input resist-
ance is eleven megohms. Further-
more, it is almost impossible to over-
load the meter.

While not recommending it, I have
applied five hundred volts across the
five volt range without damaging the
meter or blowing out the associated
1/100 of an amp. fuse. Last, but not
least is a well filtered power supply
consisting of not only the speaker field,
but an additional 20 henry choke,
which together with a 3 section 8 mfd.
filter, gives pure direct current for the
various sections of the instrument.

Looking at the front view of the in-
strument from left to right one sees
first, the O-1 ma. meter movement, the
Electronic Eyes, first the r.f.-i.f., and
then the a.f. indicator. Directly below
these are the line switch and the r.f.-
i.f. band changing switch. Along the
bottom of the panel under the chassis

lN the present day era of very com-

by TED BRADFORID. W2IAF

More and more Servicemen are adopting Signal

Tracing procedure in

daily radio trouable-

shooting. This Tracer may be built at low cost.

The completed unit fits into a metal cabinet having a sloped panel.

base for wiring convenience, we see
first the Vacuum Tube Voltmeter
range switch, the V.T.V.M. zero set,
the input jack for the V.T.V.M., the
r.f.-i.f. gain control, the first audio
stage input jack, the first audio stage
gain control, the r.f.-i.f. input jack, the
second audio stage gain control, the
r.f.-i.f. output jack, and lastly the r.f.-
i.f. tuning condenser. In the rear of
the chassis are the V.T.V.M. calibra-
tion resistor, the line plug, High-Low
line voltage switch, and the jack for
connection to the ground of the chas-
sis to be worked on.

When the set was first constructed,
bad feedback troubles were encoun-
tered, but the use of shielded wire
where indicated and the adoption of

the filter network RS35-CT7 completely
eliminated these objectional disturb-
ances, The 410 mmf. tuning con-
denser, whose plates had to be ground
down somewhat to fit beneath the
chassis, tunes with its associated coils
the following bands: Band No. 1—
4000 kc. to 1500 ke., Band No. 2—1600
kec. to 600 ke., Band No. 3—550 ke. to
110 ke.

These three bands are all that are
necessary to cover the oscillator,
broadcast, and intermediate frequency
bands of the present day receiver.
Constructional details are simple:
follow the photographs as closely as
possible, keep the r.f.-i.f. channel as
free from the wiring of the associated
channels as you can, shield where

Tt 2

o

OUTPUT
15

Jex

VA

B+

Schematic of typical receiver with identifying numbers to show where readings are taken.
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Above: Special bracket is made to mount tuning eyes.
Chassis und sloped panel are one integral assembly.

shown, carefully solder each connec-
tion, and no trouble should be expe-
rienced.

The calibration of the V.T.V.M. is as
follows: using 2 good dry batteries, or
two sections of a good storage battery,
or some other source of constant re-
liable d.c., adjust the calibrating re-
sistor until the V.T.V.M. reads the
correct voltage (using the first input
switch tap, of course) then remove
voltage and re-zero by means of the
zero set in the front of the panel, con-
tinue this procedure until a point is
found on the calibrating resistor where
the V.T.V.M. will read the correct
voltage and return to zero (zero is in
center of meter scale) when the volt-
age is removed. After this point is
found the calibrating resistor will not
need to be touched again unless tubes
are changed, necessitated by loss of
emission. The zero set is readjusted
whenever the V.T.V.M. is to be used,
the same zero setting applying to all
ranges.

The various test leads are all
shielded, with double circuit plugs on
one end, and test prods connected as
follows on the other. HIGH quality
LOW capacity lead MUST be used.
For the V.T.V.M. prod a one megohm
resistor is connected between the prod
and the center wire of the test lead.
Audio center wire is connected right
to test prod. R.f.-i.f. center wire is
connected to prod by twisting about
four inches of wire together using the
center wire of the lead as one connec-
tion and connecting the other twisted
wire to the prod so that no metallic
connection exists, but forms a con-
denser of low capacity, about 2 mmf.

The actual use of the instrument
can best be shown with the use of a
simplified superheterodyne diagram as
shown. First we connect our signal
generator to point 1; and tune the re-
ceiver, test oscillator (using a modu-
lated signal) and our signal tracing
instrument to some spot in the broad-
cast range, say 600 kc. We adjust the
gain of our tester with the r.f.-if.
probe on point 1 until the r.f.-i.f,
eve is almost closed. We then shift to
point 2 with the probe and the eye

December. 1911

Above:

should close, showing a gain thru T1.

Keeping the tuning controls as be-
fore, but reducing the gain we shift to
point 3 and a further increase should
be noted. In all these Electronic Eye
indications if one prefers the use of

All wiring is made pointto-point.
<hown to he shielded are designated on the diagram.

All leads

the V.T.VW.M. as an indicator, it is a
relatively simple matter to plug in the
V.T.V.M. lead in its proper jack and
plug the prod of the V.T.V.M. into the
r.f.-.i.f output jack, thusly enabling
one to compute the actual gain of each

- [«
J2
24k |

Ri14

s

R,—200.,000 ohms, ! w., IRC
R,—200 ohms. 1 w., IRC

Ry R.—20.000 ohms, 1 w., IRC
R,—500.000 ochms, " w.. IRC

R-, R..—5.000 ohms, l ».. IRC

Ra. R‘,—Z megohms., V3 w, IRC

R.. Ry Ry —1 megohm,

Ry—10,000 ohms, variable ZRF LF gnm Mallory
Riw—2 megohms, variable audio gain. Mallory
R, —230,000 ohms, I w.. IR

Ryz—1 megohm, variable an audio gain, Mallory

Ryy—3500 ohm. 10 w., Ohmite
R,—8 megohms, ':2 w., IRC
Ry—1.5 megohms. F . IRC
Ry—400,000 ohms, 'z w., IRC

R.,—100,000 ohms, | w»., IRC

Ry —3.000 ohms, varigble “calibrating,” Mallory
Ru—10.000 ohms, voltmeter zero set, Mallory
R.,—6.000 ohms, I w., IRC

Ci—410 mmf., tuning condenser cut down to fit

chassis

C:, Cizv Cruw Cig—8 mid., 450 ». dry clectrolylies,
Acrovox

Co—.01 mjd.. 1.000 v». paper. Acrovox

Cy—10 mid.. 25 v. dry electrolytic. Aerovox
Ci—.001 mfd., 500 v. mica, Aerovox
Ji.o ). Ji—Double circuit jacks, Mallory
yo 2w Jo—Single circuit jacks. Mallory
L,—Short wave frequencies, 40 turns, 1Y4” diam-
cfer
—Broadcast frequencies, 100 turns, 1Y4” diam-
eter
L.—Intermediate frequencies.
. ameler
Switch (lband changing)—3 pole, 3 throw rotary,
aiior
Chokc—450 ohms., 20 henry, Stancor C1708
Speaker Field—1.000 ohms, Utah

190 turns, 1Y,” di-
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Ryu—20,000 ohms, 10 w., Ohmite Transformer—325 v, cach side, 5 v., 6.3 v., Stan-
C\. C\—.0001 mid., 500 v. mica. Acrovox cor P6120
4y C1y Cro Cu. Cran Cn- Ciy. Cr:—.01 mid.. 600 Chassis—7" x 13" x 2", Bud
v, paper, Acrovox Cabinet—8” x 14" x 8”7, Bud
C:i—.1 mjid., 600 v. paper. Aerovox SW,—SPST Toggle, Arrow
lc.
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stage and, of course, the same can be
done with the audio channel. Pro-
ceeding to point 4, still at 600 ke., we
should again notice a slight gain ne-
cessitating the attenuation of the r.f.-
i.f. gain control so that the eye barely
closes. Now, check the presence of the
600 kc. signal at point 5; a slight loss
here is normal. This point, however,
is very important as we will get, if
the set is working properly, another
signal other than the 600 ke, output
of the generator. This other signal is
the intermediate frequency.

Knowing the if, first tune the
tester to band C, which will in most
all cases cover all if's. encountered:
tune the tester to maximum indication
on the eye, reducing the gain if neces-
sary, and then disconnecting the sig-
nal generator from the radio chassis,
connect it to the r.f.-i.f. input of the
tester. Adjust the signal generator in
the neighborhood of the i.f., and check
to see if the reading of the test oscil-
lator when it is in resonance with the
tester is showing the correct if.: if
it is, retune both oscillator and tester
to 600 ke. to check overall resonance.
Now, connect the r.f.-i.f. probe on
point 6 and here we should get, in most
cases, a frequency of the i.f. plus that
of the frequency of the incoming sig-
nal, namely, 600 kc. plus 456 ke. or a
total of 1056 kc. (the phrase, “In most
cases,” merely means that while most
sets tune the oscillator to a frequency
higher than that of the received fre-
quency, a few isolated instances may
be had where the mixer signal will be
the received signal minus the i.f., ie.,
600 ke. minus 436 ke, or 144 ke. These,
however, are very rare.)

This 1036 kc. signal should be
checked with the test oscillator as
shown in testing at point 5. Retune
test oscillator to 600 ke. and the tester
to the i.f's. and proceed to point 7. Here
we should find a signal with an in-
crease in gain at the intermediate fre-
quency. Placing the r.f.-i.f. probe at
point 8 with the tester still tuned to
the i.f., we should get a further gain;
this gain can be numerically calcu-
lated as explained with the use of the
V.T.V.M. as an indicator and comput-
ing the gain between wvarious test
points. At point 9 we again find a sig-
nal at the intermediate frequency, but
here a slight loss of signal level will be
found because of the loading effect of
the diode plates.

Average losses are from 1% to 1 to
3 to 1. At point 10, since the r.f. signal
has been rectified, it has been changed
to an audio frequency, and as such we
maust use our audio frequency prod and
the audio frequency channel. The
first audio stage gain control controls
the entire audio system, hoth that of
the a.f. eye and the second audio stage,
that is, providing you have turned up
the second audio stage gain control,
and the loudspeaker. At point 10 we
will find an audio frequency signal, we
set the a.f. eye almost closed with the
a.f. gain control and then move to
point 11 and then point 12.

(Continued on page 50)
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by JERRY COLRBY

T IS with real pleasure we note the re-

sponse of CTU-Mardiv to the newly
graduated radiops from the U. S. Maritime
Commission’s school at Gallups Island. Bos-
ton. As Brother Fred Howe states in his
“Journal”, quote . . . These young men are
intelligent, alert. physically and mentally
sound. They possess a good education, have
a good family background and. above all,
they know their radio . . . unquote. What
a lme and cry was raised when this radio
school was founded and. especially, when
the “Six-month’s law" was brought up for
temporary suspension.  Rut miay we remind
the CTU-ROU that there are many other
true and tried radiops who are floating around
this great U'SA who do not know where and
how to apply for a seaside billet. At the
mowment we have requests hy RR Androvic,
RM2/¢. USN, L'Sé Southard (DMSLO)
Pearl Harbor, T.H., and |. D. Cote. 1 North
Avenue, Sanford. Maine, as to what. when
and how jobs are available, Incidentally, as
Brother Andy MacDonald sez, “give the
young fellows a hand with their traffic. Re-
member we were all first trippers at one time
and whether you like to believe it or not. if
it hadn't heen for the ‘lids’ helping us out
during the past month or so we would have
been taken over hy the Navy.”

ITH this column begins the tenth

year of pounding out the wisdom,
wisecracks and wishes of and for radio op-
crators all over the world. \We have re-
ceived mail from almost every country in
the world including Siam (Thailand), New
Zealand and China during the past years.
And we have been berated, overrated and
underrated. \We have been accused of every-
thing under the sun and we have heen
praised.  Rnt we have never received any
comment from any reader which might indi-
cate that we haven't heen faithful to the
interests of radio men.  In this pilot seat
we have received the honest thoughts of
radiops who wouldn't dare express them-
selves thusly on the floor of a4 union meet-
ing: about policies. officials and other ra-
diops.  And we have tried to glean the wheat
fromn the chaff

Occasionally, we have heen woefully dis-
appointed in our judgment of certain per-
sonalities. But they did serve their purpose,
for good or bad, until their sun set.  Some
have followed the line of least resistance.
Others have heen swayed by doctrines inim-
ical to the welfare of our country, And the
sum total of these scems to be final oblivion.
Ahlmost like “erime doesn’t pay.” We have
been accused of being pro-ARTA and of
being against ACA. Some have sugpested
to us to hire a hall whilst others have in-
sisted that we go peddle our thoughts to a
Honky Tonk. But you and us, both, have
one thing in common and this is being fair
to the interests of radiomen.

Right now we are heing accused of heing
pro-ROU.  We admit that we have heen
hlowing the ROU horn for some time past
hecause we helieve that ROU is a thoroughly
American-niinded union headed by 1009
American radiops who unsclfishly have de-
voted their entire time towards the fulfll-
ment of a dream. That dream was primarily
to create a union in which every man would
have a voice in the formation of its policies,
in which there would be no backstage by-
play or political shenanigans. And above all,
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that strikes could be avoided in all cases.

They have succeeded heyond their fondest
hopes and our hats are off to the men who
had the courage of their convictions. the
courage to fight what secmed to he a losing
battle.  Yet they've won hecause of their
faith and ideals Not once have they re-
sorted to strike action. This was never
necessary because they have always been on
the square—they have laid their cards, face
upwards, on the conference table, giving their
best for their membership. This, too. has
been our faith and our idcal . . . to give
our best to our readers without equivocation
and without reservation. And that is why
we are pro-ROU. We want to see ahoard
Amecrican ships only those radiops who have
faith in this American form of government
and who belicve in the motto “America right
or wrong.”

UR Seattle sleuth-hound. HC Craig,
advises us that *“The daddy of them all,
James J. Delaney, the radiop who con-
tributed over $2,000 of his personal funds
to found the first ARTA local in New York
back in ‘31, has been located at an FCC
Monitor station near Kingsville, Texas, Jim
was recently transferred from Marfa to
Kingsville, and sez the heat down there is
terrific.  lLike all old-timers he gets a han-
kering for ship-side duty and was almost
aboard one of the new Alcoa hoats when the
FCC made him stick with a pay raise. So
there Jim stays at his lonely vigil on the
western plains of Texas. The man who saw
itall. . .

[.THOUGH some wiseacres never fig-

ured on a Joe Stalin-Hitler shindig,
our reporter scz he had it doped out long
ago. lle sez. “Why, Joe and Adolf never
could sec eye to eye, especially when it came
to the women-folk. Herr Schicklegruber al-
ways said that woman’s place was either hed-
side or kitchen-side. But Joe has insisted
otherwise. As witness the SS Petrovsky
which entered Seattle the other day with a
woman medico aboard. Many of the USSR
vessels carry three and four women in the
stewards’ department. And a recent arrival
had aboard a radiop who was the wife of the
First Officer.  Such goings on!

C wants to know why tuna fleet radiops

like Ken Adams of the Lusitania, Ernie
Kaufman on the Mayflower, Harry Kenny
of the Rajo, Joe Moore of the Sao Joao. Al
Good on the Prospect, Dick Mindte on the
Invader. Earl Odergarde on the Belle of Por-
tugal and many others remain on them for
as long as ten ycars or more when big off-
shore freighters and passanger hoat bhillets
are available? It is no casy life. There is
more hard work per square foot on hoard
one of those oversized tugboats than on any
other type of eraft. Yet the boys hang on.
Of course, there is always the lure of a
quick trip to the loeal banks or islands and
then there is always the gamble of a good
haul and high prices. Especially today, with
canned goods reaching all time peaks. s
Tuna on defense priorities as everything elsc
seems to he?

ROTHER GB Angle checks on our Gulf

steuther by saying . . . quote . . . the

carbons are getting weak. meaning busincess
(Continued on page
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Sound-on=-Film Recording

THE Recordgraph, like most in-
ventions, was mothered by neces-
sity. Suppose you were faced
with any one of the following prob-
lems:

(a) You are charged, say, with the
responsibility of apprehending a ship
believed to be engaged in smuggling.
The extent of the smugglers invest-
ment in ship and cargo makes you rea-
sonably certain he will not risk a land-
ing without communicating with his
land accomplices to lay carefully timed
plans for landing, unloading and dis-
posing of the goods, and probably to
get reports on the whereabouts of any
known law enforcement officers. You
set up radio equipment to scan the
airways on all suspected wave lengths.
You cannot personally remain at the
radio dials day and night, and must
therefore trust to the cooperation of
assistants, not all of whom are equally
skilled in languages, signs, codes, ¢tc,,
so you resort lo recording all radio
audio signals in order that they may
be studied deliberately and in detail.
Rut to keep a complete record of all
possible communications you find you
are recording for days and weeks on
numerous frequency bands, piling up
hundreds of useless records at great
expense in material and labor in order
to get those few lerse sentences you
are looking for.

You need a recorder that is always
recady, that goes into action auto-
matically when the signal starts; stops
when the signal disappears, and makes
a faithful record of the signal re-
ceived, whether or not the attendant
was alert at the moment of its coming.

(b} Or you may be the engineer in
charge of traffic control at a large city
airport such as LaGuardia Field, New
York City. In order to place responsi-
bility and to make both pilot and con-
trol tower operators cxtremely care-
ful, you install recording machines to
record all messages between incoming
pilots and the control tower. To do
this you are compelled to cover some
16 radio frequency bands. The cost
of keeping men available three shifts
per day seven days per week to change
records is prohibitive; nor do you wish
a machine which runs all the time,
but runs only when a signal is to be
recorded in order to save cxpense on
record materials. Again you neced a
recording machine which starts auto-
matically with the incoming signal
and stops when the signal disappears.

(c) Your problem may be that of
the manager of a large power plant in
which you record all orders to and
replies from the dispatching room
where an error of judgment or execu-
tion may prove very costly.

{(d) Or your problem may be that
of a postal inspector, a narcotic of-
ficer, a member of the F.B.I. or mem-
ber of the state or city police force
whose job it is to detect crime. With

December. 1911

by W. L. WOOLF

Chief Engineer, Recordgraph Corporation

Longer playging time at lower cost are bnt (o

of many features found in sound-ou-film recording.

RECORDRAFH

A portuble model film recorder, ready for service at a moment’s notice.

Fig. 1. ldemifying numbers on the parts are fully explained in the text.
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Figure 2.

microphones planted and concealed in
strategic hideouts or with telephones
tapped, you may wait days for the
watched-for signal. You require a
recording machine which, regardless
of your presence, will flash into action,
recording every message and stand-by
between messages without wasting
recording material.

To meet such problems the Record-
graph recording machine has been de-
veloped. It records on 35 mm. safety
cellulose acetate unemulsified film. It
starts automatically with the incom-
ing of an audio signal; it stops auto-
matically when the signal decays. It
records with a permanent stylus which
requires no sharpening or replacement
and plays back with a similar stylus.
The recorded message may be repro-
duced immediately after the recording
is completed or if desired it may
be reproduced while the recording
is being made. The recorded signal
may be amplified for loud speaker
listening or it may be listened to by
headphones without amplification. A
film roll of sufficient size to last for
8 to 12 hours of actual recording can

18

Back view shows heavy flywheel, used to stabilize speed.
The assembly is very compact, in spite of the many parts required.

be placed on the film magazine at a
single loading. For intermittent rec-
ording this may prove to be enough
film to last for one to two weeks, de-
pending upon the duration and fre-
quency of occurrence of the incoming
signals. Recording may be made on
both sides of the film without remov-
ing it from the machine or without
any interruption to change the record-
ing from one side to the other. At
a film speed of 20 feet per minute and
recording on both sides, only 6% feet
of film are consumed per hour of con-
tinuous recording, there being 100
sound tracks available on each film.
A Compressor in the amplifier tends
to record weak signals with adequate
volume without over recording the
strong signals. The needle scratch
level is very low. Frequency response,
though less than that of high fidelity
recording, is better than telephone
quality and far superior to that of
current dictating machines. Both
speech and music are of a pleasing
quality.

Mechanically and electronically the
instrument consists of devices to per-
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form the following functions:

(1) Means for propelling the film.

(2) Means for supporting and con-
trolling the film.

(3) Means for effecting intermittent
action of the film.

(4) Means for recording and repro-
ducing.

(3) Means for moving the recording
head and pick-up laterally of the film
in order to advance from track to
track.

Means for Propelling the Film
(See Figs. 1 and 2)

The film is propelled by a sprocket
wheel (9) mounted on the same
spindle with the fly wheel (21). The
fly wheel is driven by a motor (18)
provided with a pulley (19) which
drives the rubber idler (20) thus rotat-
ing the fly wheel (21) and driving the
sprocket (9) which propels the film.

Means tor Supporting and
Controlling the Film
(Fig. 1)

The film is retained in the form of
a roll on a magazine (3). A loop of
film takes off the inside of the maga-
zine between rollers 4 and 5, passes
under the recording drum idler (6),
over the recording drum (7), under
the safety switch bracket (8), over the
sprocket (9), under the sprocket idler
(10) and back over film guides (37, 38,
39 and 40), to the outside of the film
roll on the magazine.

Means for Effecting Intermittent
Action of the Film

The spindle, which is co-axial with
the sprocket (9) and the fly wheel (21)
is in two pieces, the two pieces being
also co-axial. It will thus be seen that
the fly wheel may rotate without caus-
ing rotation of the sprocket. The two
abutting ends of the spindle are
equipped with a toothed clutch which
is normally open. With the incoming
of an audio signal, however, a portion
of the output of the audio amplifier is
used to energize a relay which in
turn causes the toothed clutch to close.
When closed, both ends of the spindle
are caused to rotate together, the fly
wheel thus driving the sprocket. With
the decay of the incoming signal the
clutch opens, the fly wheel continues
te rotate, but the sprocket is idle, thus
when no signal is being impressed on
the amplifier the sprocket does not
rotate and no film is consumed. With
the incoming of a signal, however, the
sprocket goes into immediate action
and the signal is recorded. The time
required for the clutch to close is
about 1/200 of a second.

Means for Recording and
Reproducing

By means of a single knob (1) the
instrument is set in any of its four
positions, namely, Record, Neutral,
Playback and Thread. Cams on a
shaft which is turned by knob (1)
(see Fig. 1 and drawing 132) perform
all the necessary functions to convert
the instrument into the above four
positions.

When the arrow on the knob is
turned to the “Record” position, the
Recording Head (26) is lowered with
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its stylus on the film by means of the
Recorder Lifter Arm and the Record
Cam. The Pick-up (27) is lifted by
the Phono Lifter Arm and Phono Cam
in order that its stylus clear the film.
The incoming audio signal which is
fed to the amplifier through a shielded
plug (13) and may originate in a
microphone, telephone, a radio tuner
or a phonograph, is connected to the
input of the amplifier by means of a
3-position four segment switch rotated
by a U-shaped member M which is
rotated by a pin N attached to a gear
wheel L which in turn is rotated by
gear K attached to the shaft which is
rotated by knob (1). The output
terminals of the amplifier are con-
nected to the coil of the Recording
IHead and the toothed clutch is oper-
ated as ahove described which sets the
film in motion thus recording the in-
coming signal.

When the knob (1) is turned so that
the arrow points to “Neutral” as
shown in Fig. 1, the Record Cam raises
the Recording Head clearing the sty-
lus from the film by means of the
Recorder Lifter Arm and the rotation
of the shaft rotating gears K and L
by means of pin N, rotates the
U-shaped member M, thus setting the
four segments of the three position
switch to a new position in which the
Recording Head is disconnected from
the output of the amplifier and the
loud speaker is connected in its place,
thus converting the instrument into a
public address system.

When the knob (1) is turned to the
“Playback” position, the Phono Cam
permits the right hand end of the
rocker arm beneath it to rise, thus
causing the left hand end to fall and
with it the Phono Lifter Arm is low-
ered, permitting the pick-up stylus to
rest on the film and in the groove
formerly made by the Recording Head.
The rotation of the shaft at the same
time sets the four segment three posi-
tion switeh in a position which dis-
connects the microphone from the in-
put circuit of the amplifier and con-
nects the pick-up thereto, thus con-
necting the signal from the pick-up to
the amplifier and out through the loud
speaker.

By turning knoh (1) to the “Thread”
position, the Thread Cams A and B
raise rollers 6 and 10, thus permitting
the operator to remove the loop of
film from the sprocket and recording
drum. By turning the four film maga-
zine knobs (2) through 90 degrees, the
roll of film may be removed from the
magazine.

Moving the Reecording Head and
Piekap Laterally irom
Tracketo-Track

Recording film is provided for in the
Recordgraph in the form of a con-
tinuous loop. As above stated, the
loop is wound into a roll of several
turns which fit over the magazine (3)
leaving a portion of the loop to be
threaded over the recording drum and
sprocket, and back to the roil. An
ingenious splice connects the two ends
of the film to make a continuous loop.

Deecember. 19610

The stationary model is idealiy suited to Governmental Agencies, Schools,
and Radio Listening Posts. 1t is equipped with monitor.playback speaker.

The splice has the same thickness and
sound-characteristics as the parent
film so that no unusual sound is made
when the needle passes over the splice.
The film is also provided with a num-
ber of small metal contacts (22).

Each time the film makes a com-
plete round these metal contacts pass
between rollers 4 and 5 thus closing
a circuit which energizes relay (32)
which in turn closes a contact and
energizes the carriage motor (23).
The carriage motor (23) drives a train
of reduction gears (24). A spindle of
the last gear of (24), with its speed
greatly reduced, drives a disc (23)
through a friction clutch which may
be seen on Fig. 2.

The disc {25) consists of 3 concen-
tric discs, the central disc serving only
to space the two outside discs slightly
apart. Each of the outer discs, known
as the Indexing disc and Locking disc,
respectively, is provided with 13
notches, the notches of the two discs
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being cut in the opposite direction.
In the “Record” position, a locking
cam on the shaft turned by knob (1)
permits a Lock Index Arm to engage
the notch of the Locking Disc (25)
which prevents the operator from in-
advertently moving the recording head
laterally of the film by means of knob
(17} and the mechanism hereinafter
described. In any other position than
the recording position, the Locking

Here's the film compared to a pen.
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Cam removes the Locking Index Arm
from the notch in the Locking Disc.
The Release Cam removes the Track
Index Arm from meshing with the
Indexing Disc when the instrument is
set in the “Neutral” position, but in
all other positions the Track Index
Arm is meshed with the Index Disc.
Through the center of the three con-
centric discs and co-axial therewith
and at right angles thereto, passes a
worm which terminates at its rear
end in the discs and at its front end
in knob (17). It will be apparent that
the turning of knob (17) turns the
Index and Locking discs. Also geared
to the worm is a counter (16) so
geared to the worm that one complete
turn of the worm causes the counter
to increase by 15 numbers. Since there
are 15 notches on the Index Disc it will
be apparent that as the Index Disc
is rotated through the angle from one
notch to the next (24 degrees) the
counter will show an increase or de-
crease of- one number depending on
which direction the knob (17), the
worm and the index disc are turned.
When the knob (17) is turned coun-
ter clock-wise (view from the front),

the counter decreases; when it is
turned clock-wise, the counter in-
creases. It will be apparent that the
knob (17) is locked against turning
clock-wise by the Track Index Arm in
all positions except the Neutral posi-
tion. It will also be apparent that the
knob (17) is locked against turning
counter clock-wise when the instru-
ment is in the “Record”’ position.
Geared to the worm by a nut is a
carriage which supports the Pick-up
and Recording Head. When the car-
riage motor (23) is energized it ro-
tates the Index Disc clock-wise
(viewed from the front), rotates the
worm and knob (17) clock-wise and
moves the Pick-up and Recording
Head laterally of the film toward the
front of the instrument.

When, by means of knob (17}, the
worm is rotated counter clock-wise
the Pick-up and Recording Head move
laterally of the film away from the
front of the instrument. When the
metal contacts (22) carried by the
film pass between the rollers 4 and 5,
energizing relay (32), the relay pulls
the left hand end of the track index
arm out of the notch and closes a

RELEASE
= CAM

LOCK CAM

-

PLATE

RECORDER
LIFTER

ARM

PHONO

PLAYBACK

) RECORD CAM™—THREAD CAM B

ol —SHAFT OF 4 SEGMENT
POSITION SWITCH

[ NEUTRAL
ALL CAMS ARE IN"RECORD'POSITION
|RECORD @
All of the important working parts are illustrated above.
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switch not shown which energizes the
carriage motor. With the Track In-
dex Arm removed from the index disc
notch, the disc is free to rotate under
the propelling influence of the car-
riage motor until the next succeeding
notch reaches the pawl of the Track
Index Arm, at which time the pawl
fits into the next succeeding notch and
opens the contact to the carriage
motor, thus de-energizing it.

The motor is permitted to drift to a
stop by a slippage of the friction
clutch but the Index disc and there-
fore the Recording Head and Pick-up
are brought to a fixed and sudden stop
by the pawl and notch thus accurately
positioning the stylus into the next
succeeding track on the film. It will
be apparent that the track number
is always indicated by the counter and
that by making an index as the record-
ing is made, the operator may by
means of knob (17) turn the counter
to any track desired, at which point
he may drop the Pick-up and play
back any track selected. The distances
between perforations on the film is
adequate to support 100 recording
tracks.

By means of a lever (46) (drawing
132), the Phono Lifter Arm may be
dropped while knob (1) is in “Record”
position, thus permitting the operator
tc monitor while recording.

By the above described method
there has finally been realized the age
old dream of engineers to record sound
with a stylus on safety film, with its
allurement lying in the two fold fact
that the method is the simplest form
of recording known and its medium
the most economical. The recording
lcaves no residue and no shavings;
there is no processing, no developing,
no record changing and no changing
of the needle. The instrument per-
forms automatically when there is
a signal to record and ceases opera-
tion automatically when the signal
disappears. Weak signals are recorded
with high gain and strong signals
with proportionately less. Monitoring
may be done concurrently with record-
ing which means volumes to the ex-
perienced engineer who has returned
from his recording expeditions to find
his recordings a failure. Hours, days
or weeks of noise free recordings may
be concentrated on one loop and stored
in a tiny box to be reproduced to-
morrow, next week or years hence.
And the whole instrument is sturdily
mounted in a portable package no
larger than a medium sized suitcase.

Editor’'s Note: We would like to hear
from our readers regarding articles on
Sound-On-Film Recording. We know
that there is a tremendous amount of
interest shown on Recording subjects
in general, and that this is the first
comprehensive treatment on the sub-
ject of Film Recording to appear in
Rapio NEws. Your comments are in-

vited.
B0
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Finished receiver with tuning-eye.

UE to the rapid increase in pop-
]) ularity of frequency modula-
tion receivers, especially so in
the metropolitan areas of the country
where several FM stations are already
in operation, this simple, compact FFM
receiver is described for the construc-
tor.

The question always arises as to
which is the more practical, to build
an FM converter or a complete FM
receiver. Taking into consideration
the following reasons. the complete
FM receiver was decided upon. Due
to the large number of tubes in an FM
converter, it must furnish its own
power. Since a power supply must be
incorporated on the converter chassis,
only the addition of two or three tubes,
output transformer and speaker is
needed to complete the receiver. This
slight additional cost plus a few inches
more of chassis space is negligible con-
sidering the disadvantages of employ-
ing switching arrangements to connect
the converter to the audio channel of
a receiver. The converter is of no
value unless it can be attached to an
audio amplifier, whereas the FM re-
ceiver is complete and can be set up
wherever the necessary line voltage is
obtainable.

Since it is very difficult to obtain
certain radio parts at this time, the
receiver is designed to achieve the

December. 1911

Constructing an

AC=DC FM Revr

by PETER T. WILLIAMSON

This up-to-date

features.

utmost in simplicity and economy
eliminating transformers, and pro-
viding a circuit which will yield the
great amount of amplification needed
for this type of service with the least
number of tubes and components pos-
sible.

By incorporating dual-purpose tubes
the entire tube complement is down to
a total of ten. This number may ap-
pear large when thinking of ordinary
Broadcast receivers, however, when
considering the unusual high sensitiv-
ity needed for FM reception in most
localities, the tube complement must
necessarily be greater.

The power transformer was elim-
inated by using the rectifier sections of
the dual purpose 32L7GT output tubes
as half wave rectifiers, and choosing
the tube complement so the filaments
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FM recceiver includes

many

No power transformer is needed.

add to a total of 115 volts. This
eliminates the line cord resistor and
enables the receiver to operate on
either a.c. or d.c.

Cireait

The entire circuit includes an r.f.
amplifier, combination eonverter and
oscillator, two 1i.f. stages, limiter,
discriminator, dual triode phase in-
verter and audio amplifier, dual recti-
fier and pentode pushpull output stage,
and magic eye.

The 6SKT7GT r.f. amplifier tube
couples into the 6SATGT mixer and os-
cillator producing an i.f. of 43 mec.
Two 6SK7GT i.f. stages amplify the
signal further and feed it to the 68J7-
GT limiter stage. This circuit is ar-
ranged to limit the amplitude of the
i.f. signal to approximately three or
four volts. The signal then proceeds
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Details of the varialle gang-ussembly are shown. Padders monnt above.

to the discriminator transformer and
6H6 diode dector where the radio fre-
quency currents are changed into
audio frequencies. The audio voltage
is then amplified by one triode section
of the 6SC7, the other section apply-
ing a 180 degree phase shift to feed the
pushpull pentode sections of the
32L7GT's. The rectifier sections of
these tubes are connected in parallel
providing a usable current of 120 ma.
The 6E3 magic eye tube receives its
grid voltage from the d.c. drop across
the limiter load resistor.
Construction

The entire receiver is constructed on
a chassis 7" x 12" x 3"”. The placement
of parts are symmetrical with the
front end including the r.f., converter
and oscillator circuits in the center.
The right side of the chassis contains
the if. and limiter section, with the
left containing the discriminator audio
and power section. The magic eye is
assembled directly above the dial.

After the parts are laid out accord-
ing to the photographs, the tube
socket holes should be punched first.
The i.f. transformer, magic eye cable
hole, and filter condenser holes are
next reamed to their proper size. The
dial, gang condenser and coil mount-
ing follow; the combination being left
to the ingenuity of the builder. Since
3-gang 25 mmf. condensers are at a
premium, the combination may be
secured by ganging three small con-
densers, or coupling a two gang con-
denser with a single one. The ar-
rangement used in this receiver is
made by coupling a 2-gang 25 mmfd.
Cardwell to a reconverted 100 mmfd.
Cardwell with several plates removed.
The angle brackets are made from 144"
sheet brass. Using this type of gang
condenser, enough space is left be-
tween each to mount the three coils.

The dial is placed on the condenser
shaft, and a bracket made to secure
it to the chassis. After centering the
dial and condensers, the entire unit is

now mounted to the chassis by means
of the angle brackets. The tube soc-
kets, IF transformers, and filter con-
denser are now assembled to the chas-
sis. The volume and tone controls
may now be mounted on the front of
the chassis.

Wiring the receiver is next in line.
The filaments are wired first. Since
the magic eye cable comes through the
chassis between the 6SK7GT and
6SA7GT, the filament terminals of the
6ES are wired in series between these
two tubes. The power circuits are
next in line with the audio section
following. The filter choke and audio
output transformer, however, are not
mounted under the chassis until the
wiring of the entire receiver is com-
pleted. Shielded wire should be used
in the plate and grid circuits of the
audio amplifier. Most of the resistors
are mounted between a pair of multi-
ple tie lugs resulting in a neat and
rigid mounting.

The i.f., limiter and discriminator
circuits are now wired in, with screen
and cathode bypass condensers and
cathode resistors mounted on the tube
socket itself. The 1000 ohm screen
isolating resistors are mounted from
tie lugs to the screen terminals. The
line cord may now be brought in
through the back of the chassis with
one side of the line grounded to the
chassis. The other side is wired
through the switch to the filament and
rectifier plate circuit. An open-circuit
jack is mounted next to the line cord
which is wired to the discriminator
circuit for plugging in a voltmeter to
assist in alignment. The output trans-
former and filter choke are now fas-
tened to the chassis .and wired to
their respective circuits. The speaker
jack is inserted in the right side of
the chassis, however, it is insulated
from the chassis with fibre bushings.

€Coil PData

The r.f. detector and oscillator coils
are wound on 12" “Quartz Q" stand-
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off insulators sawed to 1%” in length,
with number 18 enameled wire.

At 1" from the ends of two of the
coil forms, a hole is drilled to ac-
commodate 6-32 bolts for securing the
ends of the coil. The r.f. and detector
coil are wound with 5 turns spaced
between the 6-32 bolts. The oscillator
coil form is drilled 3%” from each end,
and four turns of wire spaced be-
tween the 6-32 bolts. The coil is now
coated with Amphenol coil dope to
provide a rigid mounting on the form.

The antenna coil is two turns of
number 20 d.c. hookup wire wound
around the ground end of the r.f. coil.
The antenna lead, which is part of
the coil, is twisted and brought to the
back of the chassis thru holes made
in the condenser mounting brackets.
The ends of the antenna lead-in are
mounted to two standoff insulators
secured to the back of the chassis.
The coils are now mounted to their
respective condensers, the r.f. sec-
tion to the front of the receiver, the
detector in the middle, and the oscil-
lator at the rear. Number 14 enameled
wire is used to make all connections
from the coils to the condensers and to
the terminals of the r.f. and mixer
tube sockets. Spaghetti tubing covers
the lead entering through the chassis
to the tube sockets.

A shield is made of 144" brass stock
covering the coils and ganged con-
densers. Threaded lugs are placed at
the bottom of this shield for securing
to the chassis. Atop this shield the
magic eye assembly is mounted. Two
holes are also drilled in line with the
trimmer condensers. The tube is
pulled from its clamp mounting when
aligning these trimmers.

Alignment

Alignment of the receiver requires
the use of an electronic voltmeter or
a high resistance d.c. voltmeter, and
a test oscillator with a frequency
range extending to 50 mc. A phone
plug is attached to the test leads of
the voltmeter and inserted into the
“alignment jack” on the rear of the
chassis. The test oscillator is placed
between ground and the grid of the
limiter tube and tuned to 4.3 mc.

The receiver is turned on and the
discriminator transformer first
aligned. The primary trimmer is ad-
justed for maximum indication. The
secondary trimmer, as it is rotated
through resonance, will show three
minimum signal indications on the
voltmeter. One will occur when the
trimmer condenser is too tightly
closed, the middle one occurs between
two maximum peaks, and the last one
will occur when the condenser is too
widely opened. The correct indication
is the middle minimum reading be-
tween the two maximum indications.
If the loudspeaker is plugged into the
receiver during the tuning operations,
the zero beat will be heard at the
point of correct minimum indication,

The next procedure is the align-
ment of the limiter and i.f. stages. At
this point it is advisable to note
whether the magic eye is open or
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closed. It should be open at all times
except when an if. or r.f. signal is
introduced into the circuit. If the eye
is closed, and there is no signal coupled
to the receiver it is a definite indica-
tion of oscillation in the i.f. amplifier,
and this condition should be remedied
before proceeding with the alignment.

The voltmeter is now removed from
the discriminator jack, the plug re-
moved from the test leads, and the
meter placed across the 100,000 ohm
load resistor in the limiter grid cir-
cuit. By placing the oscillator probe
on the control grid of the second i.f.
tube under the chassis, and slightly
detuning the secondary of the dis-
criminator transformer to produce an
indication on the voltmeter, the limiter
trimmer condensers are now tuned
for maximum indication. At this point
the eye should again be checked to
see that it does not fully close when
aligning the trimmers.

If it should close at maximum in-
dication of the voltmeter, decrease the
signal of the signal generator. The
second i.f. transformer is aligned in the
same manner by placing the oscillator
on the first i.f. tube grid, and first i.f.
transformer resonated with the probe
on the control grid of the mixer. The
eye should never be allowed to close
during any of these operations. It
may be simpler to align the i.f. trans-
formers by the indication of the eye
instead of the voltmeter, however, the
voltmeter is generally considered
more accurate.

The next procedure is the alignment
of the “front end” of the receiver.
This is not as complicated as one
would imagine, and anyone familiar
with the procedure used in aligning a
broadcast superhet will find no dif-
ference in the r.f. section of an FM
receiver.

The signal-generator is set to 46 mc.
Adjust the dial to 46 mec. and adjust
the oscillator trimmer for maximum
indication of the eye or voltmeter.

1-1*‘

‘\t':l "I.'

i

All wiring must be tied fast to prevent frequency changes from vibration.

The r.f. and detector trimmers are
now adjusted for maximum indica-
tion. When tuning the oscillator pad-
der during the first operation, a de-
flection of the eye may not occur.
This will probably be due to the r.f.
and detector being too much out of
alignment. Several oscillator tuning
operations may be needed, gradually
decreasing the capacities of both r.f.
and detector trimmers during these
operations, until resonance of all three
circuits is determined.
Antenna

The best antenna for this type of re-
ceiver is the common dipole with a
twisted pair feeder. The antenna may
be set vertically or horizontally de-
pending upon the type of polarization
used by the FM transmitter in the

locality in which the receiver is being
used. It should be placed as high as
possible and clear from surrounding
objects. It is a directional antenna
and should be set up in a position
which provides a maximum signal to
the weakest signal desired. The usual
method of construction is to cut the
antenna to resonate at the middle of
the FM band. In this case each side
of the dipole will be 60 inches in
length. A good insulating material
should separate the two sides, and the
twisted pair lead-in may be any length
within reason.
Tuning

With the antenna connected, a hiss
should be heard from the speaker.
The dial is then turned until the FM

(Continuved on page 48)
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C, C.—25.25 mmf., 2 gang var., Cardwell ER-
254

C.y Ca. Coi—3-30 mmf., mica padder, Hammar-
lund Mex

Ci. Cyon C.»— 001! mfd. mica, Mallary

Cizo Ciiy, Cine Ciz, Crae Coge Cugo Coge
Cu —01 nrfd., 400 v. paper, Aecrovox

C., Cy, Cor—.004 mfd mica, Mallory

Cu Cose €C.0—.00005 mfd. mica, Mnllary

C\w—.0001 mfid. mica, Maliory

w—25 mmf. var., Cardwell

C,,. C.n—10 mid., 25 v. electro, Mallary

Cryy Coy—30 mfd. 150 v. electro. Mallory

Ry, Ry, Rii—200 ohm, Y3 w.., Aerovex

2 Ra. Ri. Ry, Ry, Ryw, Rys. Ryr—1.000 obm., V3

s DAY 2P

alp—|!

JS e

= nivac
/MDC

w., Aeravox
R., R»..—ZS 000 ahm, V) »., Aerovox

Rs, Ry, R, R,,, Rn—in cans with associated IF
Transformers
Ry, R.:. R, R.,,—100.000 ohm, V) w., Acrovex

R.,—30,000 ohm, V) w., Aerovox

R—3500,000 ohm, gain c(mlml Centralab
Ray—1 meg. (in "(‘1(‘" auembly)

Ry—2 meg., V2 w., Aecravex

Rg-—ZS 000 ohm. tone control, Centralab
Ry—2,000 ohm, Yy w., Acrovox

R—200 ohm. I w., Acrovox

L,—2 T 220 pushback nound around “cold” end

of L
L., L:—5 T 218 PE, ¥2” dia.,

17" long

——

w

L—4 T Z18 PE, dia., ¥,” lon

T\—4.3 mc., Ist F, ﬁl L.F., Carron §4!I

T.—4.3 me., 2nd F.M. IL.F., Carron 3412

Te—4.3 me., 3rd £.M. 1LF., Carron $413

T,—4.3 mec. discriminator. Carron S414

Ts—Universal output Transformer, Thordarson
T57801

Ch.—110 MA Filter choke, Thordarson T57CS53

RFC—ZS MH, RFC

I fcn circuit jacks, Mallory

SW—SPS

Dial—Crowe
Tubes—Hytron
Sackets—Amphenol
Chassis—Bud or Par Metal
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RADIO FACSIMILE
Aids Defense

by Andre La Terza

A most impoviant link in Radio Communications has

been the pari that Radio Facsimile is playing in Dofense,

Here is a compleie story showing ifts nse in Aviation.

[rformation has heen received at Headguarters thin troop concentrations are on their way to
defend enemy oil tanks. A fust Faesimile-equipped plane is dispatched 1o fiy high over
the rerritory and main abjective to take photographs of the new defenses and oil tanks.

* *

At the mobile field headquarters, antenna is erected for Over Enemny oil tanks, the reconnoitering scout
immediate reception ol the radio facsimile photo from maneuvers his aerial camera into position for
the reconnoitering plane. This military mobile labhoratory the most revealing photographs of the new troop
containg complete telecommunications facilities and is concentrations and  gun  emplacements  which
manned by men especially trained in this type of work. have heen discovered to protect the oil tanks.
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The wet photo of the enemy oil tanks is ready
the scont
okelr signal through his headphones. Photo is
clamped onto drum. Scont receives some new
is heing scanned.

for facsimile transmission ns

instructions while picture

gets

photo is transmitted.

Ofticer in the “Blues” mobile unit gives oheh 1o aerial scout te start
transmission of phatograph from the farsimile unit in airplane via mul-
tiplexed F'M rudio telephony which allows him to vontinue giving instroc-
tions for next objective simoltaneously over the same wuve on which the
Operator iz throwing starting switch for sending.

i

Completely transmitted, officer removes the
facsimile photo from receiving drum of the
automatic facsimile unit, releasing siylus
from pregsure on the paper with his left
hand while removing the finished photograph.

The faesimile photo is then rushed to the commanding officer
who etermines the exact location by protractor and measure-
ment. ......... _.on military map of evnemy territory and
orders are then given and the “Blues” bomhing planes take-off
immediatelv to attack the enemy oil tanks and concentrutions.

“TAEN a bombing plane blows
up the enemies’ hidden gun
emplacemenis with an un-
cannily accurate stick of bombs, thus
clearing the way for its own advanc-
ing ground forces to wipe out over-
night dispositions of enemy troops, we
have a sample of the rapid, almost
eerie speed that has done much, say
military experts, to put the “Blitz"” in
today’s mechanical warfare.

It’s a good guess that this remark-
able piece of reconnaissance was ac-
complished by some sort of automatic
facsimile device. What is this latest
marvel of telecommunication? As em-
ptoyed by the Royal Air Force and in
the United States Army and Navy,

December. 19141

who have exclusive military rights, it
is an ingenius poriable machine
weighing but 35 Ibs. and packed in a
container not much larger than a
typewriter, which when placed in air-
planes, war vessels, tanks, or any re-
mote outpost, can send by radio or
wire a perfect reproduction of any-
thing written or printed on paper in
a few minutes time, to an identical
unit located hundreds or even thou-
sands of miles away. The receiving
unit may be located in other airplanes,
battleships or tanks—in brief any-
where it is nceded!

The military significance of this
amazing fabrication of man is enor-
mous. An army signal corps now gets

www.americanradiohistorv.com

an incomparably accurate. minute by
minute report on paper, in absolute
secrecy, of the enemy’'s moves. This
Is received from their own scouts in
reconnoitering planes, tanks and out-
posts, practically as fast as these very
moves take place! It provides per-
{ect coordination of mechanized torces,
essence of modern warfare.

In the last war military intelligence
had to wait for their aerial scouts to
return, if they did, to headquarters
with their air photos of enemy posi-
tions. Now such photos are developed
enflight in as little as 38 seconds and
transmitted to the commanding officer
through the facsimile unit via radio

{(Continuved on page 60)
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CASH PRIZE CONTEST

A
NEW! IT'S

ITS FUN!?

NO ENTRY FE
NO REP TAPE!

Yo

IIERES an opportunity for all radio

servicemen, amateurs and experi-
menters to win $100.00 first prize or
any one of nine other cash awards sim-
ply by describing home-madc equip-
ment! In addition Rapio NEws will con-
sider purchasing other articles at cur-
rent rates, if you wish, Imagine being
actually paid for describing equipment
that you have built! That's exactly
the opportunity the Rapioc NEws
Home-made Equipment Contest offers
vou. Cash prizes totaling $245.00 will
be awarded by Rapio News for de-
scribing in detail home-made equip-
ment coming under any one of the
three classifications: (1) Service, (2)
Amateur, (3) General. You don't have
to be a Raplo NEws subscriber to be
eligible. This banner contest is open
to all radio servicemen, amateurs and
experimenters. Write as many ar-
ticles, 1,500 to 3,000 words, as you
like on equipment you have built. Re-
member, your chances to win are as
good as the next person's. Contest
closes at midnight February 1, 1942—
s0 act now. Follow the easy contest
rules and use the handy entry blank
below. Prize winning articles will
appear in forthcoming issues of Rapio
NEwWS.

Articles are to consist of not more
than three thousand words. Are to
be typewritten on white paper, using
double spacing between lines, and are
to be accompanied by illustrations and
diagrams where required (may be pen-
c¢il), and sharp, clear, glossy photo-
graphs, 2% x3% min., showing de-
tails of layout and construction.
Where required, a parts list giving
manufacturers’ names of products
used, must accompany the diagram.
All parts must be properly identified
on the diagram (R, R, C), ete. En-
tries will be judged entirely on their
own merits, with due consideration
given to neatness of construction, orig-
inality of design, and in its presenta-
tion of constructional procedure.

(Continued on page 64)
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T'S an Army secret, but a complete over-

haul of the radio communications service
and the Signal Corps is in process as a result
of the poor showing made by the field com-
munications outhts in the recent manen ers
in the South.

The Sigal Corps shakeup has arfected
some high ranking officers and will reach
more in months to come. Ta a large cxtent.
the administrative sct-up of the Corps is
being reorganized and demands are being
made upon manufacturers of radio equip-
ment, sone of wham have been slow in de-
livering orders to the Army, to speed up.
Mans are Dbeing  studied  for important
changes in the entire field communications
system and officers of other branches of
the serviee are to he drilled more thoroughly
in the disposition and use of radio in the
war. Thase officers who have shown, or
do show, inability to adapt modern radio
communications to war arce to he pushed
aside in favor of more alert men.

The Army does not like to wash its linen
in public and so the details of the impartant
reorganiziation are being kept quiet.  But
the overhanl will he thc most extensive
and most important shakeup in the Signal
Corps since World War 1.

When the Army began to take stock of
itseli after the Southern maneuvers, it was
found that one of the longest and loudest
complaints voiced by officers was against the
field communications system, which  had
bogged down badly. Some officers referred
to it as a "horse and buggy’ system. It
was singled out for criticism in the stafi
critique following the maneuvers.

During the mock war, it was found that
corps commanders in many cascs were un-
able to keep in touch with their division
commanders by radio and were forced to
resort to runners—just as if they had been
fighting the Indian Wars., Commanders of
smaller outfits lost contact with their head-
quarters.  Frequencies were crowded and
there was little evidence of any system of
priorities on the air. Particularly poor was
the contact between ground forces and aerial
forces by radio.  Fast moving blitz units
formd they got so far ahead of other outfits
that they couldn’'t keep in tonch with them.

Analyzing the causes of all this confusion
in one of the most vital services, it ap-
peared there were two main reasons for
the failure of the ficld communications sys-
tem. (One was an acute shortage of cquip-
ment and the other was an appalling lack
of knowledge on the part of officers—other
than Signal Corps men—on the proper
method of distributing and using their radio
units and of the capacities of radio cquip-
ment.

The fact that the Army doesn't have
enough radio equipment came as a shock to
observers in Washington, who had noted the
millions being spent on radio and had ex-
pected that in this department, at least. the
Army would he strong. A little checking
around at this date reveals the reasom for
this woceful shortage to be two-fold.  Much
of the radio equipment manufactured in
this country in the last year has gone to
the British—estimates rim as high as 30 per
cent. In addition, mest of the equipment
we have kept for ourselves has gone to our
continental outposts, which get first call
Secondly, the manufacturers have not heen
turning out equipment at the hoped for rate.

It is patently impossible for an Army
that docsn’t have radio to make any decent
showing in bhandling field communications
these days. You can take a broomstick in ma-
neuvers and say lh.n it is a gun: yon can
say that a truck is a tank, but you can’t

www americanradiohistorv. com

Remember that!

But, in employing the equipment that was
on hand. officers of the Army showed little
knowledge of the proper methods of placing

simulate a radio message.

and using radio. The sets which had short
range were sent far afield on missions and
the commanders grumbled and fumned when
they were unable to keep contact.  Soine
headguarters  net  control  stations  were
poorly placed. without regard for natural
abstacles which interfered with their work.

The result of this experience has heen
the preparation of plans te reorganize the
communication services. Maj, Gen. R, C.
Richardson of the Seventh Corps Area has
heen working on recommendations along this
line. The mast immediate need, those in
command believe, is to see that infantry and
artillery and tank officers learn more about
the proper nse of radio.

Great credit was given to the enlisted men
of the Signal Corps for the manner in which
they tackled one of the Army's toughest
jobs during the mancuvers. There was a
distinet shortage of trained men, but all of
them—experts and greenhorns—worked like
Trojans to keep communications going.

The Signal Corps has a new chicf in Maj.
Gen. Dawson Olustead and he is driving for
a reorganization of his outfit, Maj Gen.
Olmstead, who has commanded the Fort
Monmouth (X, J.) Signal Corps center, was
nommmuted 10 succeed retiring Maj., Gen.
Maubourgne, His first activity was to
streamline the Signal Corps.

Then he began to press the manufacturers
1o speed up delivery of radio equipment.
Maj. Gen. Ohmstead has begim quietly to
move officers of the Signal Corps around.
to bring vounger and brighter men into the
jobs of responsibility.  The Signal Corps
at present has a strength of nearly 40,000
men. [t constitutes seven and one half per
cent of the Army—which is a greater per-
centage than in the World War army. It
has 2,000 officers and necds (lespc ately hun-
dreds more men who are trained in radio.

The principal objective of the maneuvers,
of course, was to show up Army weaknesses,
There was nothing about the communica-
tions service weakness that can'’t be corrected
with more equipment and hetter officering.
The object of the reorganization is to as-
sure hoth. Maj. Gen. (ymstead is determined
to sce that his outfit will not be found want-
ing,

Note: When the Army began maneuvers
in the Carolina area. it was decided that
steps should be taken to correct the radio
ecquipment  shortage. Scores of amateur
operators were d])])l‘O’lChe(l and they oltered
to lend-lease their equipment to the Army
for the duration of the mock war. But at
the last minute. the Signal Corps turned
down the offer, decided instead to pick up
what it could from manufacturers. Howev er,
the First Army Headguarters, located near
Fort Brage, N.C., did accept the loan of one
piece of ham equipment. This was the pow-
erful 1 kw. transmitter of Dr. Lawrence J.
Dunn, W2CLA/WI.MD, the War Depart-
ment’s civilian advisor on amateur radio.

‘ E have received letters from hams

who ask. in view of the recent restric-
tions which have been placed upon amateur
activitics, who it is that represents the
hams at court in Washington. Our cor-
respondents have indicated that the bhams
were indignant at the recent turn of cvents
and were heginning to wonder if their rep-
resentatives were really looking after their
best interests.

The men who speak most often for the

(Continued on page 51)
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stvli
records.

playback

cutting  and
obtaining

Typical

used for quality

rart 1

ECORDING and playback styli
R may be classified in three
: groups: “Sapphire,” this makes
the finest cutting point because it is
capable of taking on a fine polish,
has extremely long wearing life, and
has a low co-efficient of friction. This
type of stylus is extremely brittle and
requires great care in handling. How-
ever, if precautions are taken to pre-
vent accidental shock, there is little
danger that the cutting edge will be
destroyed. This type of stylus is ca-
pable of approximately fifty hours use
in recording and after that it may be
resharpened and polished to its orig-
inal condition for many times. It is,
therefore, the most economical of all
styli in the long run.

The second type is the “Stellite.”
This makes use of a hard metal alloy
tip, which is inserted into a tube of
proper diameter and it is finished in
much the same manner as is the sap-
phire. They are less expensive to pur-
chase and may be resharpened and
polished several times before they
must be discarded. Another type of
popular stylus is known as the “Permo
point.” Construction of this stylus is
similar to that used for the “Stellite.”
However, this type of needle cannot
be resharpened and repolished.

The third is the “Steel” stylus.
These are inexpensive and will be sat-
isfactory for home recording provid-
ing the recordist uses a new one for
cach record. They cannot be econom-
ically resharpened, must be changed
often and are not capable of retaining
a keen edge, which is necessary for
cutting the high frequency notes.

Only about 3/1000 of an inch of the
tip on a recording styli is used when
engraving a blank record. 1t is, there-

December. 1911
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Theory and Practice of
DISC RECORDING

by Oliver Read

Modern Recording techuique requires the nse

of cutting and playback styli that are made

with quality-controlled production methods.

fore, highly important that one select
a product that is held to close toler-
ances. The illustration shows the ac-
tual size of a ““Sapphire” or “Stellite”
cutting stylus. Note that there is a
definite shape for the tip of the stylus
and it is highly important that this
shape be retained so as to cut grooves
of proper shape, so that when they are
reproduced with proper playback
needle, all of the frequencies will be
faithfully copied.

There is a tremendous amount of
heat generated at the tip of the cut-
ting stylus. This is due to the con-
tinuous friction that it meets in cut-
ting through the record material. It
stands to reason that if the tip is to
retain a high polish and proper radius
of point, that it must be constructed
of both heat and wear-resisting mate-
rial.

Playback needles must be ground so

Right:  Ilustration shows enlarged
cross-section of high grade stylus.
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that their point or tip will fit into
the cut groove properly. If the tip of
the cutting stylus wears rapidly, the
grooves will change in shape and di-
mension as the recording progresses.
This would cause unnecessary distor-
tion and the only remedy is to use
needles which are capable of main-
taining their shape for the duration
of at least one full recording.

A tremendous strain ts placed upon
the edges of the recording stylus and
as the record revolves on the table,
the side-to-side motion of the stylus
under modulation is continually modu-
lating the groove and is leaving its
impressions on both sides of each
groove wall. The amount of surface
noise will depend largely upon the
ability of the stylus to retain a sharp
edge. In other words, the sharper the
edge, the quieter will be the record-
ing. If the edges are dull the result
will be a tearing of the disc material
in the groove and the background
noise will increase materially. It is
highly important that the cutting
edges be extremely sharp in order that
all high frequency undulations may
be properly impressed on the groove
walls. The humps in the vihration
waves will vary according to fre-
quency. The low notes, or tones, will
have humps which appear farther
apart within the groove than will the
high frequency tones or high notes.
This condition is aggravated where
high frequencies appear at low record
groove diameters. This is still another
reason for using only the best mate-
rial for a cutting stylus. Further-
more, if sharp edges are not retained,
the soft plastic material on the disc
will tend to flow instead of being cut
properly. Such a condition will result
in a recording which sounds “mushy”
or distorted,

Three microphotographs are shown
that will illustrate the effect of wear
upon a stylus point. There is a ter-
rific pressure at
the tip which is
equivalent to
about twenty
tons to the
square inch,
These illustra-
tions are made on
an ordinary steel
recording needle. Note that the tip is
not rounded but comes to a definite
sharp point. Naturally this can only
cut a V-shaped
groove. The sec-
ond photo, taken
after a few min-
utes’ use of the

steel needle,
shows how the
tip begins to

wear due to the
abraswe action together with extreme
pressure on the cutting edges of the
stylus. Each succeeding groove will
take on a different shape due to the
continuous change in shape of the sty-
lus and the background noise will in-
crease as the recording progresses.
The same needle is further illus-
(Continued on page 60)
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by CHARLES

About the Industry

S each day passes, our aviation
- radio manufacturers here in the
U.S. are turning out more equipment
for use by our armed forces, and
strange as it may seem, the output for
civilian usage has not dropped to any
great extent. As the defense program
has passed through it's various stages,
those radio manufacturers who real-
ized that it was necessary from the
start to coordinate military and civil-
ian demands made early plans for an-
ticipated equipment requests. These
plans made for greater equipment out-
put, plant expansion and more man-
power. However, material shortages
have slowed down certain stages of
production, but these are being coped
with by establishing priorities.

At the rate of twenty.a week, up-
wards of 300 radio transmitters, de-
signed for ground-to-plane communi-
cation are rolling off the assembly
lines at Western Electric’s Kearny,
N. J., Works for delivery to Pun Amer-
ican Airways, Inc. These transmit-
ters will form a vital part in Pan
Americuan’s far-flung communications
system which links the flying Clippers
to terminals in the U.S,, Alaska, South
and Central America, Africa, New
Zealand, the islands of the Pacific, and
the Far East. There may be others, too,

SCHAUVERS

The transmitters are of the 300-400
watt class, and were designed by Bell
Telephone Luaboratories to Pun Amer-
ican specifications.

Despite the current emphasis of
Lear Avie’s production on national de-
fense orders, shipments of new radio
apparatus to private flyers eontinue to
be made, with only a slight delay.
Particularly impressive are the new
deliveries of radio apparatus to ap-
proved schools for the CPT Program,
where Learadio apparatus is excep-
tionally well suited to both cross coun-
try and instrument training needs.

The new Roosevelt Field office will
greatly facilitate servicing of the ever
increasing numbers of Learadio-
equipped aircraft, according to Mr,
Sydney M. Nesbitt, the company's
sales manager.

The RCA Manufacturing Corpora-
tion of Camden, N, J,, is steadily work-
ing on defense orders and from cur-
rent reports they are way ahecad of
production schedule. This is encour-
aging because RCA is one of the big
links in the radio manufacturing chain,
so vital to our defense efforts.

Within the last few months many
articles have been written about ma-
terial shortages; raw material short-
ages. But taking every point into

(Continued on page 32)

Albert O'Donnell (center), service manager, and assistants, in new Lear Avia service station,
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3415 ke talk-back circuit installation.

National Park Service patrol car equipped for two-way communication.

WSEL Protects Blue Ridge Parkwa

by S. R. WINTERS

Reference antenna. Resonance is de-
termined by means of galvanomeler.

Approximalely 300 mils was pnt imo
the hase of this reference antenna.

Storage baltery and accessories are
kept in the patrol car trunk space.

December, 1911

A highly efficient roadio communications

system guards Unele Sam™s great foresis.

ROM a giant piece of geography,
Fme Blue Ridge Mountains have

been transformed by short-wave
radio into a safe, friendly streich of
scenic parkway. Until recently, when
a park service ranger found it neces-
sary to report an automobile accident,
a forest fire rapidly being fanned out
of control by high mountain winds, or
the fog, ice or snow which often set-
tles suddenly on the high peaks of the
Blue Ridge Parkway, he had to leave
the scene and make his way to the
nearest telephone to get help. Now,

a few words broadcast from his auto-
mobile will bring assistance in record
time.

The 600-mile Blue Ridge Parkway
system—a 5 to 20 mile wide range of
the Appalachians which is given the
name of Blue Ridge when it reaches
Virginia—extends from the western
central edge of Virginia down into
Tennessee. Along its mountain-crest
course, cruising park police now listen
to directions from the first transmit-
ting set of its type which uses the
“loaded” antenna. This type of an-

Note the roller contaet on the final plate amplifier coil assemblv.
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The 1ransmitter is controlled from

a small panel on the car dash-hoard.
Push.te-1alk mike mounts above nieter.

The loading ecoil seen with the shield
removed. Note large diameter tulie.
This antenna is now standard equipment.

Interior view of the base-loading unit
showing coil and condenser assemhlyv.

These are connecled in a parallel
tuned eircuit inside a shielded can.
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Here is the Rocky Knobh radio equip-
ment house and tower installation.

tenna permits a wider range of trans-
mission for the two-way sets used in
the six parkway’s automobiles
equipped with radios.

Let’s see how this radio communica-
tion network, which has been assigned
the call tetters WSEL, operates. Per-
haps Car No. 3 is going down the
Parkway near Volunteer Gap. The
Ranger finds a big rock or tree has
fallen on the roadway, endangering
traffic. He calls the station at Rocky
Knob, which is the control station for
this section of the Parkway, advising
Rocky Knob what he has found and
that he will need a truck-hoist to move
the rock, or two men and a cross-cut
saw to cut and move the tree.

The ranger is advised to stay on the
spot and warn traffic around the ob-

100 wartt radiophone transmitter at
the fixed station uerve center.

struction, and that help is being dis-
patched immediately. The only oper-
ation the ranger in the car had to do
to make this call was to take the mi-
crophone from the clip on the dash-
board, push the button on the micro-
phone, and talk. No other switching
is necessary as the transmitter in the
car is full push-to-talk control. Push-
ing the button applies both filament
and plate power, thus eliminating any
drain on the battery, such as filament
power, during non-transmitting peri-
ods. In case there is no help available
at Rocky Knob, this station can then
call either Bluff Park or Roanoke or
any other station on the Parkway
where help is available.

It is not possible for highway mo-

(Continued on page 46)

Radio remote-control console at the Parkway maintenance office building.

- = -
All photos by National Park Service
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by ROBERT KENDALL

Service Manager, Indianapolis, Indiana

With a Quack. Quack Heoro!

AT has become of the tube-
less radio gag? It occurred
to us some time ago that this

former perennial favorite of the screw-
balls had not appeared in public prints
for quite some time, and from that it
would appear that there is a limit to
the gullibility of the newspaper men
in such matters. As long as they per-
sisted, these stories rather curiously
took the same form, i. e. these marvel-
ous inventions were always superior in
every respect to the ordinary tube-
using receiver, but, the proud inventor
could seldom if ever give a demonstra-
tion as he had just sold the full rights
for a million dollars to the panic-
stricken tube manufacturers, who
promptly locked up this menace to
their business in a secret vault and
threw the keys away. Generally, the
only variation in this tale was the
amount of the purchase price, which
was sometimes given as two million
dollars, but we were always inclined
to suspect that the lucre was locked
away in the vault instead of the tube-
less receiver, as none of the few “in-
ventors”’ we interviewed ever exhib-
ited any signs of affluence, sudden, or
otherwise.

While we never took any stock
whatever in such reports, we did make
an effort to investigate any of these
proclaimed inventions that were
within convenient reach, but it was
not until 1931 that we actually saw
a “tubeless radio.” This instrument
had been hatched out by a young
gentleman of color in an Ohio city,
and by persevering we finally obtained
a demonstration. Upon inspection of
the chassis, top and bottom, no tubes
were to be observed, but it was noted
that it was necessary to connect the
set to the a.c. power line and after a
few minutes of operation the chassis
became as hot as a three-dollar pistol.
This feature was explained volubly hy
the inventor in a discourse that was
over this writer's head, as most of the
technical terms were ones never heard
before nor since. A few weeks later
the inventor was installed in the local
calaboose, on account of some sad
crrors in elementary mathematics, as
it appeared at the ensuing trial he had
sold three half-interests and seven
quarter-shares to various local citi-
zens, who were highly dissatisfied with
such figuring. As for the “tubeless
radio” subsequent investigation re-
vealed that the term was a cuphemism
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tc say the least, as several tubes were
discovered, sealed with pitch, in a false
bottom to the chassis.

This episode marked the apparent
end of the “tubeless radio’” period, but
not the end of such tales. Like other
old jokes, it has been merely cleaned
and pressed and brought out in a dif-

ferent version, at this time being
known as a ‘death-ray” machine.
Especially since the beginning of

hostilities in Europe have these stories
appeared with increasing frequency
and oddly enough they all conform to
a certain stock pattern, in much the
samec manner as the tubeless radio
tale. The inventor is often a “doctor”
of some branch of learning not even
remotely concerned with electronics,
and in the course of his researches
tc develop a machine to cure the
ills of his patients, human or equine
as the case may be, accidentally
discovers the ‘“death ray.” After
a test of this device, which is re-
ported to shatter boulders and knock
off innocent rabbits at a thousand
yards, the inventor invariably becomes
horrified by the thought of the base
uses to which the machine might be
put, and virtuously destroys the in-
strument with all data concerning it.
When this is done, the newspapers are
apparently notified that he has in-
vented a death-ray machine, but he is
not going to tell them anything about
it. The inconsistencies of such fables
should be readily apparent to anyone
with an 1. Q. over the age of twelve,
and it is generally safe to assume that

Larls
ROISEN
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“I have 10 do some shopping now, hut
I'll be back for it in a half hour!”
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the originators are little better than
clumsy liars to say the least.

Having lived in a period that has
seen the development of the horseless
carriage, the airplane and wireless
communications, we would be among
the last to deny the possibility of
future production of such devices, but
we are inclined to think that when
that time comes, the inventor will be
a man with something better than a
mail-order diploma to vouch for his
qualifications.

Trivia

~O DOUBT many of you remember
& that chant of childhood which de-
tailed the dire consequences that be-
fell a king, “all for want of a horse-
shoe nail.” As we remember it, what
happened to the king shouldn’t happen
te a dog, and as a result in our nonage,
at least, we concluded that a horse-
shoe nail was a mighty handy thing
to have around. In this conclusion we
werce quite beside the point, which
was, of course, that small details are
important. The moral holds good in
most everyday affairs. and while the
proper operation of a radio set is not
of such vital importance as the fight-
ing of a battle, at the same time it
should get proper attention as long as
a man expects to get paid for repairing
them, which leads up to our idea that
the pilot light does not get as much
consideration as it should.

This point was well illustrated by
the behavior of a midget radio a few
years ago. In this receiver the two
pilot lights were shunted across a re-
sistor in series with the tube filaments,
and with the defunct original pilot
lights in the sockets, the receiver per-
formance was very poor, and only
local stations could be received. A
meter check showed that the 6-volt
tubes were getting only 5 volts across
their heaters, and the voltage for the
2516 and 2525 was reduced to 20 volts.
Installation of new pilot lights, of the
proper rating, brought the filament
voltages up to normal, and restored
normal operation, such as it was.

In later model a.c.-d.c. receivers the
failure of the pilot light may result in
something more serious than poor re-
ception. Most of the recent models
connect the pilot light across a tapped
portion of the rectifier tube filament,
and when the pilot light goes out, it
often takes the rectifier along with it.
Typical tubes of this type are the 35Z5

{Continued on page 59)
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SERVICEMAN'S
EXPERIENCES

Sy AW

g

FTER all these years of abuse,
Al've finally managed to get Al
on the spot.

Theoretically, he and 1 worked to-
gether to earn our living, but at the
same time, there has always been sort
of a strained relationship between us
—like the antagonistic co-operation
one finds in marriage. Qut of our
association. it is true, we have taken
an income that supported two fami-
lies; but it is very annoying for me
te fight the whole world for bread
and butter, and then contend with my
partner on the side. It's only natural
for me to expect, after a dayful of
tough customer cncounters, that 1
should find solace in the shop, from
the one person in the world whose
interests are supposed to be identical
with mine. But no.

“AL” I remarked one day last week,
as 1 watched him centering a Magna-
vox speaker cone, somctimes 1 look
at you and wonder.”

“Humph!” he replied.

“What I mcan is,” I explained, “how
did it happen, after we started in
business together as equal partners,
that you have managed to promote
yourself to the senior position in
Salutury Sules & Service?”

“I must be the leader type,” he an-
swered, shimming the voice coil with
exaggerated delicacy of movement,
implying great skill. He's an actor at
heart. that guy.

“You've been standing by for years,”
1 pointed out, "“watching and criticiz-
ing—but you never stick your neck out.
You and your negative personality!
Haven't you formed any positive ideas
about the profession? Why can't you
stick your neck out once in a while,
and let me do the axing?”

“You have been too immature,” he
explained. “But now, since you are
soliciting my advice, I belicve it would
fall on fertile ground.” He screwed
the top on the bottle of collodion, lit a
cigarette and sat down. “Climb upon
my knee, sonny boy. Papa’s about to
tell you all about life.”

I leaned my chair against the wall
to express contempt.

“In my long career as a service-
man,” Al said, “onc of my most defi-
nite convictions is that my colleaguces
undercharge. When the average re-
pairman comes face-to-face with a
customer, he hasn’'t guts enough to ask
for enough pay. Instcad, he hexes
himself with the thought the customer
thinks he's a gyp. He is afraid of
losing the job to some underbidding
competitor, or of having the customer
challenge his figures. He should con-
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by LEE SHELDON

vince himself, through a thorough
study of his opcrating costs, that he is
entitled to a better price—once on par
with those charged by other business-
men. He's usually in for a shock after
he divides his expenses by the number
of calls he gets. Do you happen to
know, Lee, how much it costs us every
time the 'phone rings?”

“Nothing, of course,” 1 replied.
“The guy at the other end of the line
pays the nickel!”

“Two dollars and one cent,” Al de-
clared. “In other words, if you find
you can't make that much profit out
of a call, it's cheaper to hang up—if,
you can do it without losing good
will.”

“Does that include wrong num-
bers?” I asked. “If it does, we'd be
better off if we had the 'phone dis-
connected!”

“Another conviction of mine,” he
went on, "is that about fifty percent
of the nation's servicemen should
never have entered a profession that
required meeting the public. Many
are unqualified. Lots of us over-
whelm ourselves with the feeling we
are supermen just because we know
how to salvage a shorted condenser in
a sealed i.f. can, forgetting the most
important factor in any repair job is
the set owner, not the set.”

“Sure, sure,” I said. “Smile at the
customer, and neglect the set he called
you to fix. Great advice!”

“It's too bad,” he continued, not
even bothering to look at me, “that no
standards can ever be set up for tone
quality, for the subject probably
causes more conflict with the trade
than any other. Despite all the fre-
quency-respons¢ curves in the world,
a listener either likes a sct, or he
doesn’t. Nothing a salesman can say
will ever change him in that respect.
The customer's opinion is based upon
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“Sounds good—doesn’t it?”
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such emotional intangibles as preju-
dice, previous psychological condi-
tioning, acoustic setting, and—more
importantly—how he thinks the Little
Woman will like the furniture around
the chassis. Outside of remembering
that most women like bass notes to
predominate, and that most men pre-
fer highs for maximum intelligibility
during a fight broadcast, the average
serviceman would be better off to for-
get the whole thing, and simply con-
firm whatever belief the customer is
already saddled with. Criticize, if
you must, the buyer's religion, his
choice of wife, or his race—but don't
try to reform his ideas about tone
quality by the use of mere logic.”

“Design engineers,” I pointed out,
“have bcen working for years—"

“If there’s any one thing the pro-
fession needs badly,” Al continued, as
if he was alone in the room, “it's an
article describing frequency modula-
tion in less than thirteen thousand
words. The definition should be sim-
ple enough to be understood by the
trade without the use of the fourth
dimension. It should be accompanied
by an analogy. From such a defini-
tion we in the field could derive a
simpler, shorter explanation which we
could use when customers ask us—one
we could use without waving our
arms. This, perhaps, is a dream.”

“The public library,” 1 reminded
him, “is open to—"

*Any chassis,” Old Man River rolled
on, “that requires the use of more
than one tool should be taken to the
shop. I never could understand why
any serviceman, after spending ninety
percent of his investment on testing
facilities and tools in his store, should
prefer his customer’s living-room car-
pet as a work-bench.”

I sat still, just staring.

“No comment ?” he taunted.

“How can I say—" I attempted.

“Good!” he said. *“No comment.
Here's another thing about taking
chassis from the house: No set, with
the exception of an ‘intermittent’,
should be removed without quoting a
price. An exuct price. The total
price. Of course, in the event of a
hasty diagnosis, the repairman gets
stuck for an additional part—but it
teaches him to be more compcetent
during subsequent calls. The best
way is to leave an itemized bill on
top of the empty console when you
leave, listing parts and labor. Then,
when you return, you'll find the sct
owner has laid the exact change on
top of the bill, waiting for you when

(Continued on page 60)
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Transmitter coil, variable condenser, and disc-type condenser made from tin eans and waxed-wood insulation.

major national objective is the
posthaste building of stout de-
fenses, such terms as priorities, requi-
sitioning, rationing and substitutions
have entered the common language.

All of the flourishing peace-time arts
and crafts have by this time felt the
blow of materials shortages occa-
sioned by immediate Government
needs. The radio field is certainly no
exception. Radio, eclipsing its status
in the first world war, has leaped to a
position of tremendous naval and
military importance and is closely fol-
lowed by its sister field, electronics.
Thousands of pieces of radio equip-
ment must be manufactured for the
armed forces almost overnight. Labor
is cooperating; but the war situation
has reduced the supply of certain es-
sential materials, our production tools
are limited in quantity, and our in-
dustries must carry double load in
trying to meet both Government and
civilian demands. In such times, ci-
vilian radio consumers must tone
down their requirements or find suit-
able substitutes for the parts so sorely
needed for national defense purposes.
By now, that is an old story.

Aluminum, pampered pet of the ra-
dio industry, was the first metal to
be rationed in the United States. Cer-
tain other metals have followed quick-
ly in its wake. Progressively, the
quantity of various common radio
parts available to the public has be-
come more diminished until now some
private customers are compelled to
wait many weeks for their orders to
be filled, if at all. Even manufac-
turers are experiencing difficulty in
oblaining certain parts unless these
components are to be applied to de-
fense work.

The amateur and serviceman have
been viewing all of these proceedings
with mounting fear, wondering what
will happen next and both are now
beginning to speculate with some
alarm upon their immediate future as

lN these hectic times when our
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Homemade Parts for
Radio Construction

by RUFUS P. TURNER, wilAy

1 worst comes (o0 worst, amatears and radio

experimentiers ean always make their own paris.

Above: Tin-can tube and coil shields are made in this fashion.

Below: Metal is scarce, hut it may be obtained from the junk pile.
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Tin angle soldered
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\Vj

Removable 1op

Drill for 632 screw

Square cutout mada
with cold chisel

Chassis mounted coil
or stage shields made
from "'square’ tea tins

Slot cut with hacksaw

Body of can forms shield
~Head sawed off

Preparation and attachment
to shield can of screw type
mounting feet

Can top adapted for N Acid core solder
chassis mounting shield

base

Drill for -2 scraw
Sida of can

Circuler cutout made
with std. socket punch

Mounted tube or coil shield
made from “Twist Fit Top™
baking powder can

Neat looking shield cans may be made from tea tins.

Baking powder can used as coil shield. Mounting feet details.
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Thich well can Medium well can Thin wall con
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Preferred mathody of
attaching mounting feet to
coms of verious thicknetses
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Constructional Details of Disc Condanter

A=lnsating knck made from dowsel
- B— Wood horitontel wupporty
o hatd tudimivats | G Glst rods ey aho be xood dovel
capacity shitts due to D—Tin discs of sive for desired capacitence
E—Threaded rod or long screw (6.32 or B.32)

bending of the thin metal F—Thrgaded bushing [to sccommodate E)
LF G—Bottom plate support [Stud or driled dowel)
Square can
Above: Several ways for attaching mounting feet. Above: Double can stops capacity change. Disc.type condenser.
The “Blitz-4,” 10-watt AC.DC Transmitter built on a tin-pan chassis. radio bhuilders. “Are shortages and

the rationing of materials,” they in-
quire, “eventually going to deprive us
entirely of the manufactured radio
gear we have learned to take so much
for granted ?”

We regret to say that we do not
have answer to that question. Where
conditions dictated by the defense
emergency are headed, we cannot
predict with any more accuracy than
can anyone else. All we know is what
we read in the papers. We like to
hope optimistically that increased in-
dustrial effort and the apportioning
of our national resources will supply
both the Government and ourselves.
But we do know this; that the Yankee
tinker brand of ingenuity characteris-
tic of the American radio man will
see him safely through any total lack
of supplies.

If the very worst comes to pass—if

RADIO NEWS
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rotor shaft
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Patterms for
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Improvised variable condenser. Condenser plates are cut from tin. Wood support for condenser plates.

the supply of certain radio parts is
temporarily cut off entirely from the
amateur and serviceman, both of these
fellows will have to make their own.
And even if parts continue to be avail-
able, but in reduced quantities and on
back order, it will still be the patriotic
duty of every radio man to manufac-
ture as much of his own equipment as
possible out of whatever raw mate-
rials he can lay hands on, in order
that larger amounts of factory-made
materials may be diverted to Govern-
ment use. It all boils down to a busi-
ness of home-making.

We have tried making some equip-
ment ourselves and find that we can
make it work too. There have been
no fancy tools for the job. Indeed,
we were astonished at some of the
results obtained. It seems perfectly
reasonable that other radio men can
do likewise and that radio repairing,
radio transmitting, and experimenting
will go on with just a little effort on
our part.

Home-Making a« Forgetien Art¢

We grant that the idea of workable,
home-made equipment is beyond the
conception of most modern radio men
who never had to do the job. But we
do not believe that old-timers in the
game need instruction in creating
their own gear. A little over eighteen
years ago, they were making, not as-
sembling, quite everything they used.
They made their own parts or went
without. Some of the early experi-
menters even made their screws. In
those days our towns just were not
sprinkled liberally with well-stocked
radio stores, nor were all of the prices
within reach of the rank and file when
the stores did come. The old-timers
treasure a somewhat faded recollec-
tion of home-made equipment.

Factory-made components have be-
come so commonplace and mass pro-
duction has made their prices so rea-
sonable that real radio building at
home or in the shop has become a
forgotten art. Today's experimenters
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Beginning the spirel strip
for transmitting ¢oil

Cut across wam

" st an sngle
| [ —_'ii — ]
|
Cti L) Strip for coil is
cut spirally from can
' in this fashion
‘l Can

The tin can is cut as illustrated.

do not bhuild, most of them assemble.

We hold that restriction is the
mother of ingenuity, and the typical
ham and serviceman is an ingenious
animal. We like to believe that he is
resourceful to the point that if he
were lost on a desert island he could,
with odd bits of trash gathered to-
gether Jules Verne fashion, hurl radio
signals out into the still night air and
call aid. Now is the time for him to
prove it. The public has watched him
whip together a nondescript aggrega-
tion of wire, sheet metal. and bat-
tered tubes to tell the world how flood
and hurricane have laid waste to his
homeland. Now that same public
wonders why he should be over per-
turbed by a lack of equipment.

Let us not fail to consider at the
same time the resourceful serviceman
who often has been forced to manu-
facture a part “on location.” Perhaps
he was far from the nearest town, or
maybe all stores were closed down for
the week-end. That fellow also knows
a useful trick or two.

We refuse to believe that men of
such capabilities can be totally para-
lyzed by a shortage of parts if they
should not be readily available.

www americanradiohistorv com

The can seam must be cut properly.

A Return to Home-Building?

In this series of articles, we will try
to rekindle interest in the building of
parts in the home workshop as an
emergency measure. We have spent
the summer and autumn building and
testing such parts ourselves and have
endeavored so to simplify these com-
ponents that they might be copied by
any radio man possessing the tools
commonly found in the experimenter's
tool Kit.

It will be seen that use has been
made of common materials which the
radio man can find in his own back-
yard, as it were. and which he will
very likely be able to obtain through-
out the emergency. Our materials
and methods have doubtless been over-
looked by many other individuals
searching for the answer.

We do not consistently claim for
the parts to be described in this series
the peak efficiency of corresponding
factory-made malerials built of better
quality stock. But we have endeav-
ored to work out the best balance be-
tween efficiency, availability of mate-
rial, and stark emergency. A few Q-
points have been sacrificed here and

(Continued on page 42)
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TECHNICAL BOOK

& BULLETIN REVIEW

66FLEC’I‘RONICS,” by Jacob Mill-

4 man and Samuel Seeley, pub-
lished by The McGraw-Hill Book Com-
pany, 330 West 42nd Street, New York,
N. Y. Contains 721 pp. with illustra-
tions. Price $5.00. The primary pur-
pose of this textbook is to provide a
development of basic electronic prin-
ciples with applications to many prob-
lems in electrical engineering and
physics. The book includes general
considerations of both vacuum and
gas-filled electronic devices.

Features of the book:

1. It coordinates the physical theory
of electronics and the theory of
operation of electronic devices.

2. Many unique and original methods
of presentation are employed, and
complete treatments are given of
subject matter generally covered
but briefly in other texts.

3. Attention is given to material of
present-day commercial impor-
tance, including television pick-up
devices, secondary emission multi-
pliers, cold cathode gas triodes, va-
por and fluorescent lighting, con-
trolled rectifiers, modern photo-
cells.

4, Many illustrative problems, show-
ing how theory is applied, are car-
ried out in detail. Many oscillo-
grams show volt-ampere tube char-
acteristics; and the wave shapes of
the currents obtainable from many
electronic devices.

5. A large number of homework prob-
lems are included at the end of
ecach chapter.

This book is a “must” for advanced
students in the field of Electronics and
Radio Communications and Engineer-
ing.

“RADIO TROUBLE - SHOOTERS
HANDBOOK."” by Alfred A. Ghirardi,
published by Radio & Technical Pub-
lishing Co., 45 Astor Place. New York
City. Price $3.50. The demand for
Ghirardi's Radio Trouble-shooters
Handbook among service men has
made it necessary to bring out a new
revised edition—the second—of this in-
valuable reference data book.

All of the features which made the
old cdition so popular have been re-
tained, but every page has been com-
pletely revised and brought right up to
the minute. In addition, over 200
pages of new material. much of it
never before published, increcase the
size of the book 40%.

Featured among its 710 manual-
sized (8% x 11 inches) pages are 386
pages of trouble “Case Histories” cov-
ering over 4,600 receiver and auto-
matic record changer models. (The
largest “Case History” compilation
ever published); a 50-page tabulation
of i.f. peaks and alignment data for
practically every known superhet re-
ceiver; 60-pages of tabulated data and

{Continued on puge 61)
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by WILBERT T. IPETERSON
Illinois State olice Dept.

APCO Convention

T THE recent national convention

of the Associated Police Com-
munication Officers, Inc. held in Oak-
land, California, September 10th to
13th, the following were elected of-
ficors for 1942: C. M. Smith, Jr., chief
engineer for the North Carolina State
Highway Patrol was elected presi-
dent; J. A, Wilt, Police Department of
Kansas City, Kansas, and R. M. Schu-
ler of the Fresno, California, Police
were elected first and second vice
president respectively; H. H. Joy of
the Iowa Department of Public Safety,
Sergeant at Arms; re-clected to their
respective  offices were secretary-
treasurer James H. Teeter, Police De-
partment St. Louis, Missouri, and
Bulletin Editor J. M. Wherritt of the
Missouri State Highway Patrol.

The convention was held in the
Hotel Leamington in Oakland, Cali-
fornia, with an attendance of approxi-
mately 77 active and associate mem-
bers from all parts of the country.
Many important items concerning
police radio communication were dis-
cussed and ironed out. One of the
most  important subjects involving
much discussion was the ultra high
frequency situation for State Police
Radio systems. Since many of our
state systems are installing two-way
FM equipment., and with the results
obtained many more will be following
the same idea. it is readily seen that
more ultra high frequencies will have
to be obtained for the police services.

Interference between widely sepa-
rated states is becoming quite com-
mon due to the skip effect at these
frequencies. The characteristics of
an FDM system have proven that as
long as the signal being received is
fwice as strong as another signal on
the same frequency, no interference
will result, however. the sky wave of
a distant station may come within this
two to one ratio and cause interfer-
ence. In fact, it may become twice
as strong as the desired signal result-
ing in a complete elimination of the
desired signal. This situation may
casily be experienced by a police car
patrolling quite some distance from
the central station and in a locality
where the sky wave of a distant sta-
tion may be unusually strong.

The FCC has offered the police
services six frequencies in the medium
high band (2326-2490) which, of
course, are very welcome. These addi-
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tional frequencies will considerably
reduce interference between municipal
police stations.

The subject of priorities also in-
volved considerable discussion and a
resolution was passed that the organi-
zation attempt to obtain a new classi-
fication to purchase new equipment.
The present A-10 rating implies only
to maintenance of equipment and no
rating is given regarding purchasing
new equipment.

The original $25.00 fee for manu-
facturers to reccive a membership in
the organization has been reduced to
$2.50 which is the regular fee for
active membership. The manufactur-
er's representative fee has also been
reduced to this amount.

The convention in 1942 will take
place in St. Louis, Missouri, under the
dircetion of James Teeter, of the St.
Louis Police. It is believed a much
greater attendance will result hy
meeting in a central part of the
country.

Mnskegon Pelice
]“ROM Fred Castenholz, chief engi-
neer of the Muskegon, Michigan.
Police Radio System, we received the
following report of activity in that
territory.

Fred is doing some experimental
FM mobile work to determine the type
of equipment to place into the Muske-
gon County Sheriff cars. He claims the
results of the tests so far show that
FM is much superior to AM for the
large territory he must cover.

At present he is operating 26 mobile
units in the system. including units of
the Muskegon Police, Muskegon
Heights Police, and the Muskegon
County Sheriff's Department.

The transmitter, which is a 300 watt
job he built himself, is installed in the
new city police building recently com-
pleted. The entire radio equipment is
contained in two units, the operating
console and a four section relay rack.
The operator at the console has com-
plete control of all equipment mounted
in the rack. Besides the main trans-
mitter, the rack also contains the
original 50 watt transmitter now used
as an auxiliary, 2442 kec. receiver,
speech monitor, speech input equip-
ment and frequency monitor.

The antenna is a quarter-wave pole
mounted on the roof of the building.
At the top is installed a Link coaxial

(Continued on page 58)
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~WHAT'S NEW IN RADIO

Precision Malti-Range Tester

A surprisingly rugged and simplified
circuit tester has recently been mar-
keted by the Precision Appuratus Com-
pny, 647 Kent Avenue, Brooklyn,
New York.

Using an absolute minimum of con-
trols, this new all-purpose tester and
“troubleshooter” meter combines 31
ranges of a.c, and d.c, measurements

in a space no bigger than a man's
hand.

The Precision series 834 instrument
offers 18 voltage ranges, 0-12/60/300/-
600/1200/6000 in a.c., d.c. and Power
Output, at 1,000 ohms per volt; 4 cur-
rent ranges, 0-1.2/12/60/600 mils; 3 re-
sistance ranges, 0-5M/500M/5 Megs;
and 6 decibel ranges, from —10 to
T0DB.

All connections lead from only two
pin jacks, with the exception of the
1,200 and 6,000 volt ranges, which have
once additional jack each. The tester
is completely self-contained, using no
external batteries or multipliers, and
comes with a new type extra large,
easy reading 400 microampere rectan-
gular indicating meter, and wire
wound multipliers accurate to 1%.

Antomatiec Table Model RECA
Vietrola Aanosaced
A compact, powerful, new table
model automatic RCA Victrola phono-

graph-radio embodying a number of
qualities new to instruments of this

December. 1911

type. has been announced by A. B.
Mills, RCA Victor Phonograph-Radio
Sales Manager. Designated as Model
V-135, the instrument is an addition to
the 1942 series of RCA Victrolu instru-
ments recently announced.

“Completely automatic operation is
a principal feature of the V-135. The
operation of the tone arm is controlled
so that programs of recorded music
may be enjoyed merely by stacking up
to twelve records on the automatic
mechanism, and pushing a starting
button,” Mr. Mills said. “Twelve 10-
inch or ten 12-inch records may be
played automatically.”

“The V-135 employs the new RCA
Victor Jewel-Point Pickup, with no
needles to change,” he said. “The sci-
entifically designed point produces
amazing purity of tone for an instru-
ment so compact, and assures indefi-
nite record life through reduced pick-
up pressure. Five tubes are em-
ployed.”

Radio features of the instrument in-
clude a built-in Magic Loop Antenna,
electro-dynamic loudspeaker, auto-
matic volume contirol, 2-point treble
tone control, frequency locking mag-
netite core if. transformers, and Un-
derwriters’ Approval. The modern,
chest-type cahinet is distinguished by
a full wrap-around construction. Func-
tional styling is employed for utmost
operating convenience.

Soaera AC-DEC Superhet
1942 in styling and performance is
this new 6-tube a.c.-d.c. Superhet table
model radio manufactured by the Son-

ora Radio & Television Corporation,

Chicago. Tunes 535-1720 kc. to cover
the complete standard Broadcast band
and the 1712 ke. police channel. Fea-
tures built-in “Sonorascope” loop;
large 3% "x3%” Clock-type Gemloid
Dial; Continuously Variable Tone Con-
trol; 6” Dynamic Speaker; Automatic
Volume Control. The curved speaker
grille is an unusual design detail that
adds an elegance to the cabinet which
is fashioned throughout of rich wal-
nut vencers. Overall dimensions of the
set are 1412" long, 714" deep, 82" high.
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Knight Industrial Inter-Comm
Sysiem

Allied Radio Corporation, Chicago,
announces a 1942 innovation in low-
cost Intercommunication Systems
the Knight Super-Selective- precision-
engineered to meet the exacting re-
quirements of diversified production
methods of the modern industrial
plant.

The Knight Super-Selective’s unigue
versatility speeds up plant production,

eliminates time waste, cuts cost, over-
rides plant noise, reduces rejects, and
material waste. Operation and service
costs are negligible,

The Super-Sclective Intercom Sys-
tem has 2% watts power output, en-
abling ten sub-stations to carry five
simultaneous two-way conversations
with absolute privacy. Up to 2,000 fect
of cable may be used between each
station. Housed in rich walnut-fin-
ished cabinets, 12” x 6” x 5%". For
110-115 volt a.c.-d.c. operation.

A product of Allied Rudio Corporu-
tion, 833 West Jackson Boulevard, Chi-
cago, Iilinois.

Table-Type Radio-Phoaoyraphs,
New Portable ia G-E 1912 Line
Three new versions of the popular

table-type radio-phonograph combina-

tion, and a newly-styled “pocketbook”

size

battery-operatéd portable have
been included in the Generul Electric
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radio receiver line for 1941-42, as an-
nounced by the G-E radio and televi-
sion department, Bridgeport, Conn.

Model LC-679 is a compact model
accommodating a.c.-d.c. superhetero-
dyne radio equipment which features
built-in "“beamascope” antenna, a 6%-
inch dynamic speaker-—slightly larger
than the aforementioned model—six
feathertouch tuning keys, illuminated
dial, tone monitor circuit to extend
the reproducing range, automatic vol-
ume control, and 2.5 watts maximum
power output. The receiver is de-
signed for the attachment of fre-
quency-modulation or television sound
through the provision of the necessary
leads. The cabinet is of two-toned
walnut with dual speaker grilles on
the front corners. Greater emphasis
has been given to radio equipment in
this combination, but the phonograph
facilities include the ability to play
either 10- or 12-inch records with lid
closed, automatic tone-arm which
transforms radio into phonograph and
starts turntable, a high-quality crystal
pick-up and tone arm.

Improved Ward Leonard Relags
Bulletin 106 Relays have been im-
proved in construction details and ma-
terials.
All Bulletin 106 Relays are now fur-
nished with a molded bakelite base
providing greater protection against

absorption of moisture, higher insulat-
ing qualities, increased mechanical
strength, and lighter weight.

All Double-pole relays now have
rubber insulated lead wires. On Dou-
ble-pole, Double-throw relays, the con-
tacts carried by the bakelite arm are
now secured by a spun over riveting
operation that requires no facing and
thereby eliminate open end grain
contact.

Ward Leonard Electric Co., Mount
Vernon, N. Y.

New Speaker Control

Speaker Power Volume Control has
an essentially constant impedance for
use across the voice coil of any
speaker. Provides uniformed tapered.
gradual control of volume from a full
ON to OFF position. Conservative
rated power handling capacity of 10
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watts, Electrical components include
special tapered wire wound potentiom-
cter and a fixed vitreous resistor for
power absorption at minimum volume
settings. Parts are mounted in an
Atlas gun-metal finished CB Utility
Box. Etched indicator plate and red
molded bar knob supplied. Overall di-
ameter 3”.

Atlas Sound Corporation, 1449 39th
St., Brooklyn, N. Y.

Anchor Type
Elastic Stop Nuts
Following the successful use of their
anchor type nuts in aircraft construc-
tion. Elustic Stop Nut Corpordtion,

e

2332 Vauxhall Road, Union, New Jer-
sey, now offers these nuts for blind-
mounting applications on general in-
dustrial equipment.

Designed to provide vibration-proof
fastenings for removable plates used
to cover hand holes, access and in-
spection openings, and for other blind
mount attachments, anchor nuts are
permanently riveted to the inside of the
structure. The bolts, which are in-
serted from the outside, pass first
through the removable plate, thence
through the structure into the station-
ary nuts.

These nuts are offered in a wide
range of size, material, and thread
system, every nut incorporating the
basic Elastic Stop self-locking feature,
a fiber locking collar which is an in-
tegral part of each nut. This locking
fiber prevents the bolt from becoming
loose after it is installed in the nut,
regardless of the severity of the vibra-
tion to which it is subjected. In such
mountings, the bolts may be removed
and replaced many times, the anchor
nuts retaining their locking ability
because of the resilient character of
the fiber collar,

Model 2300
Synchro Power Supply
A vibrator type power supply which
furnishes 6 volts filament and 300 volts

100 milliamperes d.c. power from a 6
volt storage battery. Complete radio-
audio filter system, input and output
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battery cable, plug, clips and fuse are
provided with this unit. No experi-
menting necessary. Just connect it to
your PA system.

Ideally suited for use as a power
supply for portable public address sys-
tems, low power radio transmitter-
receiver units and any service where
high efficiency, light weight (8 lbs.),
low cost power source is required.

Electro Products Luaboratories, Chi-
cago, I1l.

New 1942 Crosley FM Nets

Fifteen exclusive Crosley FM fea-
tures are included in the new 1942
Crosley FM radio receivers, three mod-
els of which have just been introduced,
according to Robert 1. Petrie, vice-
president and general sales manager.
of the Crosley Corporation.

These new Crosley FM receivers
have been designed, Mr. Petrie said.
to enable radio listeners, in every lo-
cality, to receive the standard AM
programs, with maximum accuracy
and clarity, and also to furnish the
most modern and advanced reception
of frequency modulation programs
from the rapidly-increasing list of FM
broadcasting stations.

Briefly, in non-technical language,

the exclusive Crosley features in the
new 1942 Crosley FM receivers are:

(1) Band-width switching. The
Crosley band-width switching feature
makes it possible to change the re-
ceiver from broad to sharp tuning,
thus reducing adjacent station inter-
ference.

(2) Crosley 13,700 kilocycle inter-
mediate frequency. With the com-
monly-used 2,000 kilocycle or 4,000
kilocycle if. system, stations may
often be heard at two or more points
on the dial. The Crosley 13,700 kilo-
cycle if. system eliminates this possi-
bility.

(3} The Crosley special FM discrim-
inator. With this discriminator, am-
plitude modulated signals are more ef-

(Continued on puge 48)
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Deeember,

1911

Impressive layout of W3HTA.

Ham Challer

‘ NE of the best indications we have seen

that the hams will stay on the air during
the emergency, in recent months, is the estab-
lishment of a complete ham station at Fort
Monmouth. This station operates under the
call of W2OEC and is operated under the same
rules as any other ham station. The station
was installed in the Radic School, U. 5. Signol
Corps Replacement Training Center, and its
primary purpose is to handle messages via
amateur relay between trainees at Fort Mon-
mouth and their homes. It is also intended to
furnish operating practice and recreation for
the many licensed hams in training with the
Army. Two complete operating positions are
installed with Hallicrafters transmitters deliver-
ing 450 watts on C. W, and 325 watts on
phone. Various types of antenna are avail-
able and operation is on all bands from 10
to 160 meters. Such an installation appears
far too elaborate to be a temporary one
and it appears that in the opinion of the
Signal Corps at least the hams are to remain
on "for the duration.”” We sure hope so!

QOME chatter on the forty meter hams
v¥ from W5IPC.

WHHQS, formerly of Miami, Florida, is
now located in Ashtabula, Ohio. Bill is
pounding key on 40 and is using a 6CH
Pieree Ose. and a 807 Final with about 7
watts input. The revr is a Howard 430 with
a Browning Pre-selector.

Waco, Texas's gift to hamdom, WSJED-
Tex, is now QRT due to rcvr troubles.

WH5JIUU, now operating on 14 me. from
Longview, Texas, is a former \VS,

W5I11.T uses a Sky Buddy with a home-
made pre-selector. “Beans” always puts in
a fb sig with his 60 watts.

W5I1{UJ, of San Antonio, recently QSOed
W5JPC, of Kilgore, for about 20 minutes
without the use of an antenna. The dis-
tance between the two stations is about 250

iles.

W5JMU is QRT due to xmtr troubles es
tack of time.

WSRUQ is a sign painter.

W5FGT now has a code certificate for 35
WPM. Karen now has a new receiver and
is going back on the air after being QRT
for sometime.

WRTOF is a world war vet. Gene uses
a NCSIX rcvr es is running 150 watts to a
RIK47 final

WS5FMH has a fb v.f.o. unit. Pearl is
giving five meters a tryout at the present
time.

W5HDUX is a printer.

W3JOE is a Sgt. es radio instructor at
Camp Livingston, La. Jim is on 40 es 160
regularly.

W4iHBE puts in a whale of a b sig hr.
Zach uses a 6L6GX xtal oscillator running
about 60 watts input es a Sky Champ reve.
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WS5JPC has recently put an emergency
self-powered station on the air. The pwr is
about 12 watts fone ¢s e.w. es works from a
vibrapack.

WSQEH., WSVLW, WIZTD, es W5IGX
can be counted on for a real QSO at any
time.

AND from WRIUPQ:

WSRHI, Dearborn, Mich., has a com-
mercial speech amplifier which really gives
him excellent gquality.

Another new ham on the air is WSWGMI,
of Curtice, Chio. who is doing a fine job
with his 85 watts. Incidentally, Glen is an
amateur radio op, but he’s ne amateur
checker player. I should know, because he
walloped me two games in rapld succession
last Sunday afternoon via the 160 meter
band. Was my face Ted!

WSCHS, Findlay, Ohio, remarked that his
last electric light bill js high, but he doesn’'t
think it’s 0 much in comparison to the way
he's been burning up the” 160 meter band

lately.

WSOWY, Detroit, Mich.,, has a right to
be proud of his double button mike. He
has two mikes hooked together. One is an
F-1; the other is an I3-1. Jerry has excep-
tionally good quality, and operates on 75
meters in hiz idle moments. He's employed
in the income office at the Ford plant, but
Intends to terminate that job shortly to
accept a teaching position.

QRM never seems to bother WIDTJ. of
Dilisboro, Ind., in spite of the fact that he
is running only 60 watts. Good work,
Johnny!

Why is it usually so hard teo contact an-
other station and carry on a successful QSO
when ‘“‘company” comes??? Has anyone
else besxides me ever noticed this aggravat-
ing fact? HRi, hi!

WESIIN erected a new ant recently, and
he's getting F'Ii reports on 160.

We sure miss WSUWLR, who was trans-
ferred to a new job in Minn, quite some
time ago. Don formerly worked at the
Vickery Ohio Alrport. Jt was always a
pleasure to contact him on 160.

WSVDJ. Bob, has 11ust returned to Find-
lay, Ohio, after spending a vacation in Mich.

Another comparative newcomer to the 160
band i this vicinity is W$I°\WP, operating
Fixed Portable 8 at Port Clinton. Ohio.
Danny is employed at the Port Clinton Po-
lice Station.

A few days ago we were in the vicinity
of Van Buren, Ohio. s0 we stopped to see
WR's, VOZ, CFP, and RXJ. Both VOZ and
CFP have FB rigs. RXJ, who ls located
on a farm about a mile north of Van Buren
on the Dixie Highway, has a fine looking
transmitter-—and also some fine looking
horses.

Apparently WSVOG (ex WSQFW) has
dezerted the 160 m band. We miss QSOing
you, Johnny.

WEMPEN is the chief op of WPPG for the
Ohio State Patrol at Findlay, Ohio.

WSTAQ, Dewey, who is in the 13th School
Sqdn. at Scott Field, Ii., Intends to rent a
room in Belleville, a nearby town, so that

(Continued on page 63)
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anulacturer’s
Literature

Our readers are asked to write directly to
the manutacturer for this literature. By
mentioning RADIO NEWS and the jssue and
page, we are sure the reader wili get fine
service. Enclose the proper sum requested
when it Is indicated.

New Therdarson Boolk
for Servivemen

Transformer Replacements for over
4,000 receivers are given in Thordar-
son’s new edition of the Replacement
Encyclopedia. No. 352-R. available free
to servicemen., Receciver types have
heen carefully arranged to enable
quick and accurate selection of power
transformer, filter choke, audio or out-
put transformer, A special feature of
the Encyclopedia is the addition of
clectrical and physical characteristics
of recommended replacement types
listed in the book,

Ask your distributor for this new 32
page book, No. 352-F or write direct
to Thordarson for your copy. Address,
Thovdarson Electric Mfg. Co.. 500 W,
Huron Street, Chicago, Illinois,

Precision Test Equipmoent Catalog

All types of radio testing equipment
arc illustrated and described in the
new Precision Test Equipment Cutu-
log now off the press. Up-to-date Serv-
icemen require a selection of units
that will fulfill as many applications
as possible with a maximum amount
of speed and with a high degree of
accuracy. Among the many items de-
seribed are: EV-10 Vacuum Tube
Multi-range Tester, Series 920 Elec-
fronamic Tester, the Precision “Elec-
tronamic” tube tester, Series 910 Tube
Tester, Series 912 Tube and Battery
tester, Serics 914 counter-type tube
a d battery merchandiser, and a wide
selection of portable compact testers
that will appeal to those who do out-
side radio trouble-shooting, Copies of
this new Catalog may be obtained by
writing to the Precision Appuratus
Company, 647 Kent Ave., Brooklyn,
N. Y.

National Union Fote Log

The annual edition of Radio Foto
Log. a listener publication edited by
Samuel Kaufman. prominent radio
feature writer, has just been issued by
the Nuational Union Radio Corporation
of Newark, New Jersey.

The 28-page magazine contains sta-
tion log for broadcast and short-wave
listening as well as televisicn recep-
tion. In addition there are features
and photographs covering virtually
cvery topical phase of radio programs.
The publication is distributed exclu-
sively by radio dealers and servicemen
throughout the United States.

-
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SERVICEMEN'S CASE HISTORIES

Reprinted from new 2nd revised edition of
the RADIO  Trauble Shooters Handbook,
Copyright, 1941, Radio & Technical publish-
mg Co. Copyright n Canada and Great Brit-
am. and all countries subseribing tv the
Berne Convention, by Radio & Technical
Publishing Co. All nghts reserved

AIRLINE 62.22
Intermittent ., .1} “open’ cathade by-pass con-

reception, denser i-f stage
Fading i
Distortion, ... 10 if AVC plate voltage is some-
Overloading on whit hirh when recopver s

local <tations first tnrned on. looik for an
open-cireiited  resistor be-
tw the oscillalor and r-1
ns 1o plate of AVC tube,
Also echeek for an open™
in the “localize =pecially
at the eathode™ swde of (the
vontral,  The divider resist-
anee shouhl be 43606 oluns
total, tapped at the 1. 1ink-
olmn point,  Make tests from
susjieted  pennt e eatheode
msteml of 1o groumnd
check for open®” eathmde by-
pass condenser in i-f ~tage

2

AJRLINE (2-68

Intermittend . 1) 3.000-0hm "Candohm™  resis.
reecption tar {furni<hing cathade and
ruppreszor gl mas to the

B first daieetor-aseillator)

“opens” pericdieally.  Replace with T-watt unil

AIRLINE 6250

Intermittent .. 1) apen™ or leaky ™ 0.04 mkl,
fodma andho-coupling comdenser be-
Iween 55 kecond  deteetor

and grid of "37 outpul tobe,

Cond. locatrd between 4% tube (under ehassi<)

MAIRLINE 62-32
ARVIN 1036 Anto Radia Sets

Vibirator hash. .10 make <ure that chisgis s
well grownded (o firewall of
e uzing shakeproof washer
an bol
2+ be  =2ure  to geeure ool
gronmding for the transmis.
sum hne box.  Ground at to
the trame of tiwe car if an
under-car antenna is used, or,
Hoa “top™ Iype antenna s
urcd,  grouml  the  box  te
~ome metal part known to
be at the <wme r-f patennal
ax the firewall,  Make =ure
that  the  transmission hne
<hickhing s making hrm con-
tivet with the plugs at both
i<
3 remove  frant ecover of re-
ceaver, nud tnghten the four
~erew~  holthng  the power
tran<former in place. Wiggle
the wibrator in the socket,
and make certain thar each
“grroundiig” tooth makes
romd conlact with the sides
of the vibrator ease
41 an additron 10 regular A-line
condensers. Iry connecting a
L'mfd, condenser across the
ciar's A-ciremt hy connecting
it from “ground® directly to
either termimal of the am-
meter or fuse block
BY solder a 1'-iuch piece of
~melding or flexible wire from
the BAT grid cap tube shield
to the frame of the vanable
comdenser
Gy vibrator “hash.” which may
oceasionally  mcrease 1o an
undesarithle level after a pe-
riod of operation, may often
he eorrected by tightening (he
four «crews that hold the
bower tran<forner to the
chassiz after the receiver has
been allowed 1o warm up for
a period of aboul a half hour
in rome of the first few 19:36G
receivers dehversl, a mechan-
i develops  due to
ttering  of  the  vibrator
ainsl_the chassis.  Remove
the  vibrator from  the set
and inerease the tension of
the vibrator-grounding spring
cup which is riveted in the
radio eluissiz over the vibry-
tar socket
Switch remains. 10 remove the amall stop pin
in an® posi- located just above the vol-
non nme controal on the rear of
the remote-conirol head, Thia
pin may be extracicd by pry-
ing at up with a screwdriver
and removing it with a pair
of pliers

Mechanical .01
hirm in
vibrator
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by
ALFRED A. GIRIIRARDI

CLARION 351, 352,
Whistling,

{ACH)

vv 1) r-f eathode by-pass cond.
“leaky,” Topen”
Intermitient .. .2y clean all rotor-wipers o cor-
reception, densers, or put (hem in af

Noisy reception they are notl already there to
faciliiate balaneing

3) open' ground stra) between
condenser trame and chassis

4) poor contact between  vari-
able condenger canopy and
chass-is

5) “open™ sereen by-pass  cone
denser

81 open”  plate by-pass  eon-
denser

71 poor contaet between the rof
choke iond mam ehoke

8) c¢has<is base plate loosely at-
tached 10 chasgis

4 poor ground conngetion

1oy tube shiclds not secnre and
nmaking good krounding con-
tael

Low volume, .. 1) “shorted™  T-mfd,  eondenser
Low voltages across the MH-ohim ouiput
bias resistor

CROSLEY 10-8

Imtermittent . .11 loosened rivets on the hiag

operation resistor for  the sereen-grd
tubes,  Solder each end 10
the supporting rivet, Fre-
quently. it Qs necessary 1o
unwind one or two arns of
the resistance wire to make
projuT  conneetions
if analyzer cheek ghows a
positive tnag on the first an-
dio tnbe together with ex<oes-
sive plate ciremt, replace the
DS-mfd conphng  condenser
eonnected hetween the detee-
tor ol the first audio grid
defective $50-0hm resistor on
he Tesistor ~Irp causing ine
praper bins on the type 45
tubes, The dedect s appar-
only when the receiver
heat< up

Distortion, . | .1
Low vaotume

-

Distortion ,...1
after o fow
minutes of
oprrilion

Excesgive . ..., 1} corddenser black pimched by
hom, thum one of the serews which hokd
disappears the chassis (o the eatunet,
when =t therehy  =horl-cireuiting  tiie

comdenser, When  serew
removed,  the  hum
sinee the  comdenser  is  no
lonyer short-cireaited

i® removed
from cabinen)

ECHOPHONES x.3, 5.

Inoperative ... 1) rewid the primary enil witly
1 hurned-oul 250-turns of N d8  wire,
One tarn at the antenna «cod
~ as a dead end tfor cu-
y=couplingt, i.e.. the an-
tenna conmection is to be
laken from the second turn.
leaving the outer end ol the

first 1urn free
Low velume, .. 1) open-circuited  I-megohm pe-
Lauss of sensitive si<lar connected from B-plos
ity wilth vol- to the scereen-grud of the (ype
e control M deleetor tube. I faulty,
At maximum an inerease m volume wil

antenna coild

(=

<etting be noticed when the unit -
shtmted with the fingers, Re-
pliee this resistor with a new
unit
2V repiace the r-f eoils with hitz-
womnul coils (u=al on  the
Inter tvpe models), Realign-
ing is necessary ff s as
done
31 replace the poreelain-type 1-
niegzehnt control-grid bias re-
sistor lacated on the resistor
panel twhich is fastened on
the =ide of the chassis) with
A new  pigtaibtype  carban
unit
Noisy recep . L 1) defective  tone  comtrol  con-
tion, denser., Replace with new
Low volnme o nnit

2 tuning  condemser platec

touching at certain positiohs

Bewl these out so that they

will not 1oyeh
Whistling .. ... 1Y if the eondenser wiping con-
Low valhime taets qre all elean and all hy-
pass condensers check 0.K..
replace the (.5-meE, resistor
from detector screen-grid (n
sround, This is the smoallest
ane mounted on the resistor
panel.  When “open' it in-
treases the detector sereen-
urid potential by about 20
volls causing ascillation and
low valume
replace 1he sereen-grid volt-
age resi=tor with a 200, 0060.
ohm unit

(Continued on page 62)

Improving .. .1
reception
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Home-made Paris for
Radio Construction,
Part 1
{(Continued from page 85)
there, as it will be pointed out in in-
dividual cases, and overall efficiency
has been reduced in some instances
by the quality of raw material em-
ployed. But these sacrifices will be
tolerable in any emergency equipment.
In addition to describing the con-
struction of actual parts, we will list
and explain satisfactory substitutes
for insulations, foundation units, coil
forms, and the like. And in cases
where certain parts such as tubes ob-
viously cannot be easily substituted,
we will describe conservation methods
such as circuit simplifications which
will reduce the number of such com-

ponents required.

The articles will include matters of
interest to hams, servicemen, and ex-
perimenters alike. It will be entirely
an educational project and we believe
that long after the present emergency
has become history, craftsmen in each
category who have acquired home-
making skill will find their knowl-
edge in good stead when they are sub-
sequently thrown upon their resources.

Let it be understood fully, however,
that we intend no implication that the
ham and serviceman may be con-
structing their own apparatus per-
manently remove themselves from the
peace-time parts market where they
have customer value. No movement
in that direction is designed. The gear
we describe are emergency substitutes
that, while entirely workable, the ra-
dio man would not choose to build
except in an emergency, because of
the labor involved and reduced effi-
ciency obtained. With the return of
conditions to normaley will naturally
follow lack of interest in the general
use of emergency parts.

Our Ansicer (o the Metal Sitnation

Our huge supply of tin cans is a
prolific, though slightly amusing
source of emergency sheet metal use-
ful in home radio construction. Foods,
beverages, and paint are products
commonly supplied in these well-
known containers, each of which will
vield between several square inches
and a few square feet of easily-worked
sheet metal. Cans of various sizes are
casily obtained. Every family dis-
cards at least a couple hundred each
year. The tin cans piled high on
every dump fringing our towns con-
stitute a wealth of sheet metal which
the resourceful radio man can convert
into shields, condensers, dials, chassis,
and other parts.

We began electrical tests and con-
structional projects on *“tin-can tin”
shortly after the first announcement
of metal rationing and learned many
things about the use of the material
in short-wave radio. We have been
entirely pleased with its performance
as an emergency sheet metal and rec-
ommend it to amateur and experi-
mental use in the parts to be described.

“Tin” cans are made of sheet iron
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or steel which is coated with a layer
(often light) of metallic tin. This
material is commonly called “tin
plate” or “tin-steel” and in cans varies
in thickness from a minimum in the
neighborhood of 5 or 10 thousandths
of an inch.

We expected that the r.f. resistance
of tin-can tin would be such as to
render it eminently inferior as a shield
material. This possibility we expected
to be further augmented by the facil-
ity with which the thin material may
be bent. However, we have experi-
enced no ill effects as long as we have
kept our shields sufficiently large in
size to clear coils and tubes amply.
And where distortion in shield shape
has been important in changing fre-
quency or altering stray capacitance,
we have employed double shielding
consisting of one can mounted over a
smaller one.

Consultations with various experts
indicate that some form of metal can
is very likely to be obtainable, as at
present, throughout the emergency,
Even in the event that the distribu-
tors of food products swing over to a
non-metal container, it is unlikely that
several years of war will exhaust the
can supply on city dumps.

Tin-can tin is easily worked. A
medium-sized pair of tinner's snips is
the only tool required for cutting it,
and it may be neatly flattened between
two hardwood boards, drilled in the
usual manner, and processed with
standard socket punches, reamers, and
circle cutters. It has a tendency to
cut with a sharp, often ragged edge,
that imparts about the meanest cuts
we have had the displeasure of wit-
nessing, but its edges and corners may
be smoothed perfectly with a fine file
or grinding wheel whereupon it be-
comes no more dangerous than the
polished aluminum plate of a manu-
factured condenser.

A second prolific source of tinned
stock, somewhat heavier than tin-can
tin, exists in the form of dime-store
kitchen utensils. Loaf pans make good
chassis that are amazingly stout, and
may be obtained in several sizes use-
ful to the radio builder. A 20-watt
a.c.-d.c. transmitter is shown in Figure
3 mounted on a 9" x 5% " x 2%"” loaf
pan. This pan is reinforced by steel
running through its rim and displays
very little bending. Baking sheets
may be formed into chassis, stage and
tube shields, and to furnish stock for
cutting out variable condenser plates.
Lunch pails with tops are useful as
cases for monitors and test oscillator.
A visit to the dime-store household
department will reveal many utensils
with tremendous radio possibilities.
The radio man’'s ingenuity and inven-
tiveness will spring to the fore on
sight of some of these common arti-
cles.

Shields

The first importance of tin-can tin
is in shielding. Stage shields, coil
shields, tube shields, and shield parti-
tions may be constructed from this
common sheet metal. Cans are avail-
able in many assorted sizes so that an
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entire can may be used in most cascs
for all but stage shielding without any
cutting.

The square cans with tight-fitting.
removable tops commonly used in
packing tea make neat and reasonably
efficient coil and r.f. transformer
shields. Two shields made from such
cans are shown in the drawings of Fig.
4 and in the photograph, Fig. 2. It
will be seen from Fig. 4 that two meth-
ods are recommended for mounting
the “square” shicld to the chassis. In
the first instance, it is assumed that
the shield will not be removed, so it
has been provided with small right-
angle mounting feet cut from another
tin can and soldered with acid-core to
the sides of the shield and along its
bottom edge.

In the second instance, a removable
shield is illustrated. The removable
lid or the bottom (as shown) may be
drilled with mounting holes to clear
the coil socket (as in a short-wave coil
system) and a clearance hole cut with
a cold chisel. The clearance hole need
not necessarily be oblong or square. If
it is desired to clear a standard tube
socket used for plugging in the coil,
the hole may be cut with a standard
tube-socket punch.

The small round can with twist-clip
removable top, such as the Rumford
baking powder container, is also use-
ful in particular tube and coil shield
applications. This shield is shown in
Fig. 5. Observe that the socket clear-
ance hole has been cut with a regular
socket punch in the removable top and
that this top has also been drilled for
mounting directly to the chassis. A
slight counterclockwise twist of the
can proper will remove the shield
when it is desired to plug-in a new coil
or tube.

Both round and “square” shields con-
structed by the author are shown in
photograph in Fig. 2.

When it is desired to use lidless cans
directly for shielding it will be neces-
sary to provide them with mounting
feet-—small screws which pass through
the chassis and take a nut on the un-
der side. Figure 6 shows how to make
these feet from standard screws, 6-32
being a convenient and handy size.

The head is first sawed from the
screw with a hacksaw and then a
lengthwise slot is sawed down the
screw about % inch. The wall of the
can is then passed into the slot of each
screw-foot, the latter being pinched
slightly to grip the can, and the screw
soldered to the can as shown in Fig.
6. Acid core solder will have to be
used in this operation if the job is to
be done speedily and smoothly.

Mounting by means of screw feet
must be carried out with a sufficient
number of feet to impart rigidity to
the can. Bending is undesirable in any
application where change in frequency
or change in stray capacitance is apt
to result. Fig. 7 illustrates recom-
mended methods of screw-foot mount-
ing for cylindrical cans of thin-wall,
medium-wall, and thick-wall construc-
tion and of “‘square” cans of any wall
thickness.
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A rule of good engineering practice
to be observed in all home-made coil
shield installation is illustrated pic-
torially in Fig. 8 The sides of the
shield can should be a minimum dis-
tance, s, from the sides of the coil
equal to the coil radius and the shield
top and chassis should be a distance,
h, from top and bottom of the coil
equal to the coil diameter.

In a number of installations. such as
oscillator or r.f. coil shields. the thin-
walled tin-can tin stock is likely to
prove undesirable because of casy
bending, a deficiency which may casily
be overcome by employing double
shielding as shown in Fig. 8. Here the

inner shield is a can of small dimen- |

sions meeting the s and i requirements
mentioned above, while an outer can
of slightly larger dimensions is mount-
ed over the first can. Any bending
then occurs when the outer can is dis-
turbed and if the latter is spaced suf-
ficiently from the inner can the effect
does not reach the coil.

When baking powder cans are ¢m-
ploved as glass-tube or GT-tube
shields, thev may be provided with

vent holes by uniform drilling of 3/16- |

inch holes from top 1o bottom. A top-
can clearance hole may he cut with
the smallest-sized socket punch or may
be reamed out from a l-inch hole
with a standard tapered reamer.

Shield Partitions

In a number of well-known appli-
cations, it is desirable to isolate stages
or components by means of flat shield
plates commonly termed shield parti-
tions. These plates vary in area from
a square inch in certain receiver ap-
plications to almost a square foot in
transmitters and exciters.

Shield partitions may also be made
from tin-can tin. Their shape is so
simple and well-known that it needs

no illustration. To obtain the sheet, |

a can of suflicient size is “unrolled”
by cutting out its bottom and down
its walls on each side of and close to
the seam. After unrolling the sheet,
it is hanimered flat by placing it be-
tween two flat hardwood boards or
heavy steel plates and pounding with
a heavy hammer.

The edges and corners are carefully
filed smooth with a fine-grained file,
preferably finishing with a grinding
wheel. A lip of approximately a quar-
ter of an inch is folded at right angles
along the bottom edge of the sheet
and provided with holes for bolting
the partition to the chassis.

Tin-plate shield partitions should
not be mounted closer to a coil than
a distance equal to the coil radius
when the coil is mounted vertically,
nor closer than a distance equal to the
coil diameter when the coil is mounted
horizontally.

Home-Made Variable Condensers |

Qur greatest surprise came when we
completed several variable condensers
made of tin-can tin. checked their per-
formance experimentally, and found
them to perform fine business. After
success with several light-duty receiv-
er-ltype condensers, we tried our hand

December, 1911

Here is the easiest way for the beginner o
learn radio! Build vour own one-tube kit,

and it is so casy to build. all paris are sup-
plied. ceconomical—uses  lalest type low-
drain battery tubes; plug in coils are avail-
able for shorl wave bands: broadeast coil
(200-543 meters) supplied with cach kit

You can casily make it a two or three-tube
job after you have mastered the one tube.
These are real radio receivers, they are just
as carcfully engineered as the large, mulii-
band Meissner receivers. After vou have
built vour recceiver il is only necessary to
obtain tubes, batteries and headphones 1o
start  listening. Easily read  detailed  in-
structions and pictorial wiring diagrams are
included with cach kit. In stock at all
Meissner jobbers.

One-Tube Reeeiver kit No. 10-1161
Two-Tube  Receiver Kit No. 1H0-1162. Nel $3.90
Three-Tube Receciver Kit No. 10-1163. Net 85,15
Weite Today for big FREE Catalog. Dept. N-]2.

Net 3,30

MT. CARMEL, ILLINOIS

CPRECISTION-BUILT PRODUCTS?

www.americanradiohistorv.com

4

3


www.americanradiohistory.com
www.americanradiohistory.com

at high-voltage transmitting
with equal success.

In order to approximate conditions
which might be expected to prevail
under a total shortage of parts, we
used no fancy insulation. Impreg-
naled wood was chosen as the material
that the civilian radio man would cer-
tainly have at his disposal when bake-
lite, ceramics, polystyrene, and even
hard rubber would no longer be ob-

types

YOU MUST HAVE

Dependable Test Equipment
IN YOUR SERVICE SHOP TODAY!

With reeclvem in freater use thun ever befare—at
a time when set production is hitting new lows,
RCVerformance, making possible the servicing of
more Jobs in less time i3 vital to you. Don't take
riaka with Inferior instruments pow—cash in on the
servicing business available with proven RCpP
eguipment.

RCP 310C-4
Tube Tester

with
“Rolindex’

tube test charts
Cor:rﬁlyqrc 8289_5-

Like all RCP instruments. the Model 310 s stripped
of a1l non-css¢ntials. (ONIY those features that will
make your seevice job more eMcient are ineorpor-

ated. Glanee over some of these features sSee if you
don’t agree that this i3 the best buy tor the money,
Neawest and RAnest bross.geared, mechanicolly oper-
oted Rolindex tube chorts ¢ low loss rotary switches o
Dynoptimum test circuit with RMA specified plote
voltoges ond loads + Tests every type of wbe « Sep-
orate noise, hum, intermittent tests ¢ Spore socket
Hot, short and leokage test between elements « Line
voltage adjustment from 105 to 135 volts.

RCP 411
Super-
tester
Complete only

194

Here's & tester dexigned (or top efficiency. Equiva-
lent of 33 Individual Invtruments.

¢ 5 ronge AC.DC volimeter scale from Q to 5,000
volts + AC-DC omps from 0 to 25 amps « DC milli-
omps O to 100 ¢« DC microamps 0-200 « AC milli.
omps 0-500 ¢« db meter from —10 to +69 in 5
stoges. See other important featuras in catalog 125.

Today Defense vets preference on all supplies,
Hence slower deliveries. Labor and raw material
costs are increasing: hence, test eGuipment prices
are going up. You can save voursell time and
money by buying now. See your local distributor
today. You can't afford to be without good re-
liable, efficient test equipment. Atk vour dis.
tributor to demonstrate reasonably-priced RCP
instrumants. The best
buy for the money. New
catalog No. 125 now
availabla. Prices subject
to change without prior
notice

RADID

CITY

CO., INC.
NEW YORK, M.Y

PRODUCTS
B8 PARK PLACE -

Don’t miss the Special
Radio Defense issue
next month?

41

tainable. We used scrap wood at that,
from the author’s fire box, and treated
it by drying it out thoroughly in the
kitchen oven and boiling it subse-
quently in a mixture of paraflin and
beeswax.

Two types of variable condenser
were constructed—the disc {ype and
familiar rotating plate variety. Both
are shown in Fig. 1. The disc type
does not, of course, permit a great
deal of capacitance, and will be rec-
ognized as the low-capacitance “screw-
up” condenser popular for neutraliz-
ing transmitters.

The plate-type is identical with the
design so familiar to all radio men.
The entire sect of rotor and stator
plates for the condenser shown in Fig.
1 were cut with tinner's snips from a
beer can. It is a transmitting type
with plate spacing for 1000 volts. Its
specifications will be given presently.

The two circular plates of the disc-
type condenser, shown in photo in Fig.
1 and diagrammed in Fig. 9, were cut
with snips from tin-can tin. As this
condenser was intended for high-volt-
age transmitting use, the edges of the
plates were carefully rounded and
polished by filing, grinding, and buffing
to reduce losses at high r.f. voltages.
This is an added refinecment too if the
condenser is used for receiving pur-
poses.

The bottom plate is fastened rigidly
and the capacitance of the condenser
is varied by turning the screw hold-
ing the top plate to vary the plate
spacing.

Individual demands will determine
the maximum capacitance chosen by
experimenters who duplicate this con-
denser. For most transmitter volt-
ages, it will be expedient to keep the
minimum plate spacing not less than
14 inch, hence the value of capacitance
at this setting must be determined
largely by the plate diameter,

Both plates should be of the same
diameter. The maximum and mini-
mum capacitances’ are determined
from (1) the values of plate spacing
(s) at maximum and minimum (in
inches) and (2) the radius (r) of one
plate (inches) by means of the follow-
ing equation:

0.070 r*
C= uufd,
s

For large values of capacitance,
disc-type variable condensers are nec-
essarily bulky. For this reason they
are not in general use for tuning pur-
poses except in ultra high-frequency
circuits where the plate diameter may
be kept small. Nevertheless, in the
early days of licensed amateur radio,
it was quite common to find low-fre-
quency disc-type tuning condensers
made of pie plates and we shall very
likely see a return to this ancient de-
sign during this present emergency.

The plate-type variable condenser,
shown in photo in Fig. 1 and dia-
grammed in Fig. 10 (A and B), will
no doubt be the most popular among
modern home builders in both ham and
serviceman groups, since i'q so closely
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resembles the condensers in present
general use.

The particular condenser shown in
the photograph has eleven rotors and
ecleven stators cut from tin stock ob-
tained from beer cans. As will be seen
from the drawings of Fig. 10, knurled
terminal nuts from burned-out dry
cells are used for both rotor and sta-
tor plate spacing. The insulating
frame end-assembly was made from
wood baked dry in an oven and boiled
in paraflin.

Since this particular condenser was
built for a high-powered transmitter
where the r.f. voltage was apt to run
high, its plates were carefully cleared
of all burrs sustained in the cutting
process and all ecdges were carcfully
ground round and buffed until a silk
handkerchief could be rubbed along
the edges and corners without snag-
ging!

A set of dimensional patterns for
plates of the size employed by the au-
thor are given in Fig. 11. The stator
plates are supported at each lower
corner by a threaded 8-32 stee! rod
that passes through the mounting
holes and is secured to the cnd-as-
sembly pieces with battery nuts, An-
other 8-32 threaded rod acts as a rotor
shaft. The entire condenser is as-
sembled as shown in Fig. 10-B. Al-
though dimensions, patterns, and
methods of assembly are given in the
foregoing remarks and in the illustra-
tions, the builder need not be held to
points by these specifications. He may
exercise his own ingenuity and please
his own tastes in building similar con-
densers.

When the condenser is intended for
receiver use, the high-voltage plate
spacing is not required and thinner,
flat-faced 8-32 nuts may be used for
rotor and stator spacing in place of
the battery nuts shown by the author.

The capacitance of the plate con-
denser (maximum value with both
sets of plates entirely enmeshed) may
be obtained approximately from the
following variation of the classical
semicircular plate equation:

0.353 (R} — R3}) N-1

C = uufd,

254 S

Where R1 and R2 are the rotor radii
(in inches) such as shown in Figure 11,

N is the total number of plates in
the condenser, and

S is the uniform rotor-stator plate
spacing (in inches).

The above equation neglects the
plate thickness, which is negligible in
the case of the thin tin-can tin stock,
the fact that the stator is not semi-
circular in shape, and the capacitance
between plates and mounting studs.
However, we find that the results ob-
tained from the calculation are suffi-
ciently close for most amateur, serv-
iceman, and home experimental pur-
poses. From this data, the practical
radio man may plan himself a con-
denser whose maximum capacitance
will be comfortably close to the value
desired. It is a good plan, of course,
to cut more plates than are calculated
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as necessary. Then, a few may be re-
moved from the completed model when
it is checked for capacitance.

An Experimental Transmitier

Coil

The question regarding wire suhsti-
tutes seems 10 be the real sticker. The
author has gone to work on this prob-
lem also and to date at least one work-
able substitute has come of the experi-
nents.

In Figure 1. along with the con-
densers, will be seen a transmitter coil
made of tin-can tin strip

First, remember that this grade of
metal may be cut very readily with
medium-sized tinner’s snips which need
not be expensive. Likewise, it is eas-
ily drilled, bent, punched, and smoothed
with the tools that are commonly
found in any radio experimentet's or
radio serviceman's kit. However, it is
rather thin and requires careful han-
dling to prevent folding in the process
of cutting. It hends very readily when
being processed and will need to he
carefully flattened after all cutting

and punching is finally completed.
Tin-can tin has a particular pen-
chant for snagging and burring as it
1s being processed and It is capable. as
a result, of imparting some of the
meanest cuts we have seen. For his
own protection. therefore. the worker
should not he toa proud to wear a
stout pair of gloves when working
with this sheet metal and he musi not
be in too much of a hurry to smooth
down and buff all edges after he has
completed all mechanical work. The

obtained by “unwinding”
a can spiratly with tin-
ner's snips as depicted
in Figures 13 and 14.
This coil is an inch and
a half in diameter. has
six turns spaced about
the width of the strip,
and with the plate con-
denser shown with it in
Figure 1 tunes through
the 20-meter ham band
with a Q that is quite
tolerable and with none
of the high-order heat-
ing losses that were
expected.

This tvpe of coil will
be recognized immedi-
ately by old-timers as
the *“flatwise-wound
strip coil” so popular up
to around 1926 The
only difference is that
emergency junk-tin has
been substituted for
copper sirip. More or
less indistinctly in the
photograph may be seen
the ridges presented by
the seam of the tin can
which conitributed this
strip.  The author finds
that these seam sections
are quite tight and cause
no mischiet. The strip
was siretched out flat
before coiling and care-
fully cleaned of all burrs
and its edges were
roundect and polished

smooth as were the con-
denser plates described
earlier.

This is only one of the
successful coils which
will be described. 1t is
shown here by way of
introduction of things to
come. as a special sec-
tion of one article will
be devoted to several
improved types of induc-

tors, fixed and vari-
able.
Working Tin Stock

A word is in order at
this point regarding the
best manner of handling
the sheet metal obtained
from tin cans. Many of
our readers have had
no experience what-
ever in working with
such stock.

require o receiver with a crystal filter
designed for phone reception. Those who
-already own
themselves well prepared for this new
phase of amateur radio.
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out of this new privilege it's going to
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must finishing process should include
a careful removing of all burrs, round-
ing of corners, and polishing off of
edges.

No imposing array of tools is neces-
sary for working tin-can tin. Tinner’s
snips will be the only article possibly
forcign to the common radio tool kit,
and this article may be obtained for
less than a dollar. Naturally, the
more special tools there are available
to the radio builder, the more com-
pletely, easily, and quickly he will be
able to turn out a professional appear-
ing sct of parts. A machine or sheet
metal shop will not be essential.

The labels may be removed readily
from most cans. Paper labels may be
scraped or soaked off. Paint remover
must be used on the painted-on de-
signs of some cans. Residue from the
substance originally contained in the
can may be removed according to the
nature of the stuff. Food products
generally require only a hot-water
washing. Paints will probably have to
be dissolved out with turpentine, alco-
hol, or paint remover. Obstinate cases,
like fish, might require a hot lye treat-
ment.

Where the can is to supply a sheet
of metal, first remnove the top with
snips. Then cut lengthwise down to
the bottom on each side of the seam
and as close to it as possible. After
the completing cut is then made
around the bottom of the can wall, the
sheet of metal may be unrolled and
pounded flat.

Soldering is best accomplished with
acid-core solder and either a small
blow-torch or a large iron capable of
distributing a lot of heat more or lcss
uniformly over a large area. After
soldering with acid-core, the stock
should be washed clean with washing
soda and dried thoroughly.

(To be continued)—30—

WSEL PProteves
Blue Ridge Parkway
(Continued from page 30)

torists to tune in on bulletins from
these stations along the Blue Ridge
Parkway unless the automobile radio
is of the short wave type, inasmuch as
the operating radio frequency of these
8 stations is 3,207.5 kilocycles.

The inttial installation of fixed and
vehicular radio equipment consisted
of three 100-watt fixed stations, situ-
ated approximately 60 miles apart
along the Parkway, with locations at
Bluff Park, N. C., Rocky Knob and
Roanoke, Virginia. The Roanoke sta-
tion is located a mile out of town and
is operated by remote control from
the Parkway office headquarters in
Roanoke. The remote control console
is approximatcly the size of a table
model radio receiver, is mounted on a
small stand, and is rolled between
three of the offices so that different
members of the stalf may use the
equipment individually.

Each of the three fixed stations has
one steel vertical tower, 75 feet in
height, for an antenna, and a small
concrete block building at the base of
cach tower houses the radio equip-
ment, which consists of a 100-watt
transmitter and crystal-controlled re-
ceiver. This equipment is unattended
and is opcrated by the small control
console installed in the administrative
offices of the particular area.

Six ranger patrol cars are equipped
with 10-watt transmitters and receiv-
ers, and use a spccial top-loaded an-
tenna.

Rangers, in their daily use of their
car-radio sets, are able to communi-
cate over distances of 100 miles, which
exceeds the expected range. This ad-
ditional signal strength is nceded,
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however, when adverse atmospheric
conditions prevail. Additional fixed
radio-stations and radio-equipped pa-
trol cars will be added from time to
time to provide for the protection and
operation along the entire Parkway
Drive. Patrolmen talk directly not
only to district headquarters, but also
to other ranger cars. This new com-
munication system has alrcady demon-
strated its value in directing patrol
cars to the scene of motor accidents
and in dirccting men and cquipment
to forest fires.

An important division of the Park
Service radio program on which little
scientific work had been donc prior to
the Blue Ridge network is that of mo-
bile installations. A few months ago.
a laboratory investigation of mobile
aniennas was made with the purpose
of discovering if something better than
the base-loaded antenna or tuned loop
could be found. As a result, the mo-
bile antenna was developed, which is
approximately 16 times as efficient as
the usual type of conventional hase
loaded antenna—formerly used as a
standard—and more than 16 times as
efficient as the tuned loop at distances
of over six miles. The antenna uses
approximately 90 per cent of the
power which is supplied by the radio
set.

This mobile type antenna has
aroused considerable interest in sev-
eral state highway departments and
other organizations, since with the ad-
vent of this high efficiency antenna.
communication may be had over much
greater distances than have hereto-
fore been possible.

The antenna is rather peculiar in
appearance. It is a 2-inch dural tube
mounted on the rcar bumper of the
car, extending upward to the level of
the top of the car and terminating in
an aluminum can, 8 inches high and 8
inches in diameter, from which ex-
tends upward a whip-type antenna, It
thus makes the patrol resemble a
Diesel-powered automobile with the
exhaust up in the air.

With all previous antennas there
are bhlank spaces where no response
is possible at distances from six miles
up, whereas this new antenna is giv-
ing solid communication up to the
limit of distance for the power of the
set.

The method of two-way communica-
tion which is used in many cities bhe-
tween patrol cars and headquarters
with high efficiency cannot be used in
national park arcas due to the fact
that the transmission is done on the
ultra-high frequencies, UHF, of ap-
proximately 30 to 40 megacycles where
the wavelength is of a short magni-
tude and a resonant antenna length
falls between 6 to 8 feet. Thus, a
highly efficient radiator or antenna
can be mounted on a car without
encountering mechanical difficulties.
These frequencies, however, can be
relicd upon only for communication
where the transmitting and receiving
stations keep approximately within
line of sight, which is not possible in
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the mountainous regions of a national
park. The Blue Ridge Parkway patrol
cars, therefore, use lower frequencies
lying between 2,496 to 3,415 Kilocycles
where communication can be obtained
regardless of terrain.

In testing various types of antenna
before deciding,
which to adopt, the
National Park Serv-
ice officials chose
the base-loaded an-
tenna used by the
Forest Service be-
cause it is a well
built unit of low-
loss material and
has all of its load-
ing at the base. This
base-loaded or ref-
erence antenna, was
mounted on one side
of the tail-gate and
the test antenna
was mounted on the
opposite side. Nor-
mally, the base-
loaded antenna is
mounted on the run-
ing board and 1is
braced to the car
body.

These antennae
were connected to a
double-pole, double-
throw switch so the
transmission line
from the transmit-
ter could be taken
to either antenna as
desired. For each
reading taken the
final amplifier was
loaded to the same
point so the input to
the antennae was
the same and the
field strengths re-
sulting from each
could be compared
for a gain or loss.

Using the dimen-
sions of the large
can and coil, an an-
tenna was con-
structed considering
mechanical strength
as well as electrical
efficiency. Dural tub-
ing was used for the
supporting portion
and the can. The
coil was wound on
smooth bakelite, us-
ing number 14 en-
ameled on a 3-inch
form.

If desired, the
link at the bottom
of the coil may be
used for connecting
ina meter. The
polystyrene disc he-
low the coil me-
chanically supports
the base of the can.
The braces at the
bottom of the an-
tenna are all welded

Series vaive noise
threshold control.

jmproved AVC Circuit.

Three models
for AC only.

Amateur Net Price $57.50

and have shown no weakness in thou-
sands of miles. The insulation at the
braces and base is bakelite. This is a
point of zero voltage, current loop, and
the insulation problem is simplified.
The results which Blue Ridge Park-
way rangers have obtained indicate

THE NC-45

limiter with automatic

Eight tube superheterodyne circuit.

Full vision dial with separate bandspread
condenser.

Tone control.
CW Oxscillator.
Four range coil switch, 550 KC to 30 MC.

for batteries, for AC-DC and

including speaker and tubes

that two-way communication {rom a
patrol car under motion is entirely
practical, especially if the headquar-
ter's station is given sufficient power.
A 15-watt set is all of the power nec-
essary in the car.

The following figures show the esti-

THE NC-200

Sensitivity better than one microvoit.
Series valve noise limiter.

Improved crystal filter with reject on ratios as
high as 10,000 to 1

Stability 3 parts in 100,000 for 20 volt line
fluctuation.

AC line or portable operation.
Speaker in maiching cabine.

Amateur Net Price $159.50

without speaker
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mated cost of one of these complete
installations:
15-watt transmitter. ..$173.00

Receiver ............. 40.00
Heavy-duty battery
generator .......... 15.00
Antenna ............. 20.00
Total ............ $230.00
Not only is the antenna applic-

ahle to patrol car installations, but
the same type of loading can be ap-
pliecd to any short, random length of
antenna where gpace is limited. —30—

Constracting an AC-DC
FM Receiver
(Continued from page 23)

broadcast signal is heard resulting in
a disappearance of the background
hiss. By watching for maximum in-
dication of the eye, and a complete
disappearance of background hiss.
resonance can be accurately deter-
mined. Proper tuning is very essential
in this type of receiver in order to take
advantage of the high fidelity, noise
free reception that a frequency modu-
lation system offers.
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PAR-METAL

Chassis *
Racks ~*

More than 400 different units are
described in our Catalog No. 41.

VARIETY is the keynote of this cata-
log which lists relay racks, ¢nclosed
racks, transmitter racks, all-purpose
cabinets, rack panels, speaker cabinets,
amplifier foundation chassis, etc.
Many new streamlined, chromium
trimmed units in a variety of finishes.
Two big sections: Amateur Equip-
ment, Commercial Units.

Cabinets
Panels

—

When you plan your next job—
whether it's a transmitter, receiver,
amplifier, exciter, frequency mcter, or
whole P.A. system—have a copy of
this Catalog 41 at hand to make the
job easier!

Ask your jobber for a copy or write to us
directly.

PAR-METAL PRODUCTS CORP.
3262 49th St., Long Islond City, N, Y.
Export Dept.: 100 Yarick St.. New York, N. Y.
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What's New in Radio?
(Continued from page 38}

ectively excluded from FDM reception.

(4) The Crosley multi-stage limiter
more effectively reduces noise and sig-
nals from amplitude modulated sta-
tions.

{5) The Crosley band-pass input cir-
cuit (flat top), prevents a powerful
unwanted signal from interfering with
signals to which the receiver has been
tuned.

(6) The Crosiey three-stage band-
pass intermediate frequency (flat top)
is effective in making possible recep-
tion of both weak or strong signals
without distortion.

(7) The Crosiey special FM oscilla-

tor makes any change in tuning un-

necessary. because of shifting due to
changes in temperature and humidity.

Many more additional features,
while not exclusive with Ciosley, com-
plete the list of improvements that
characterize the new Crosley FM re-
ceivers,

Duplex 70- or 1 10-Watt Amplifier
by Aadiograph

A high-powered duplex amplifier,

either 70-watt or 140-watt power, is

now offered by John Meck Industries,

1313 W. Randoiph St.. Chicago. It

makes possible centralized control of

a complicated system of microphones
and speakers. The dual channel fea-
ture permits accurate control of
speaker sound levels, binaural sound
cffects, and absolute dependability of
operation.

The Model B-70D contains two 35-
watt chassis, which provide two 35-
watt channels or one 70-watt channel.
The Model B-140D contains two T70-
watt chassis, providing two 70-watt
channels or one 140-watt channel.
Each model is mounted complete in a
171" high streamlined cabinet, Built-
in monitor speaker and volume level
meter, with switch for monitoring and
metering each output channel sepa-
rately, are provided. Outputs of each
channel may be used separately or
combined,

Eight input channels are available,
each with separate volume control.
Lower feedback is obtained by indi-
vidual master gain control which lim-
its volume of each output channel, yet
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allows use of full microphone power,

New RecorPDixe Display
The RecorDisc Corp., 395 Broadway,
New York City, has prepared an at-
tractive display fixture which is being

distributed to dealers through their
jobbers. The base is of wood construc-
tion, patterned to hold 3 sizes of home
recording blanks as well as consumer
literature. The large double-wing
poster in the background is devoted
to the first of the RecorDisc promo-
tion contests. This poster is inter-
changeable and will be replaced peri-
odically with other timely display ma-
terial. Colorful and attractive, the
display complete measures 207 x 24"

—~e

X u.

Bathinb Type Qil-Filled
Condoensors

‘For still handier installation of the
popular bathtub oil-filled non-induc-
tive paper section condensers in com-
mercial radio and electronic assem-
blies, the Aerovox Corporution of New
Bedford, Mass., now announces a still
wider choice of terminals, Normally
not included among the standard met-
al-can types but rather intended for
extra-heavy-duty requirements, these
units usually have their terminals on
one side of the case. but terminals can
also be placed on top or hottom, on
special order. The terminals are con-

structed of the exclusive Aerovox
"“double-rubber” bakelite, permanently
riveted to the case, for a sturdy, her-
metically-sealed, absolutely immer-
sion-proof terminal assembly.

New Midyes Molded-in-Bakelite
Mica Capacitors

A new midget or so-called *‘postage-stamp™

molded-in-bakelite receiving circuit mica ca-

pacitor, Type 1478, is announced by Acrovor

Corporation of New Budford. Mass. This

RADIO NEWS
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capacitor is an clongated version of the types
heretofore offered in the *“postage-stamp’
series—its body measurements are 1%s" long
hy We” wide by %" thick. Hot-tinned brass
wire leads provide the connections. The
same molded casing is used for Type 1479

with silvered mica scection. HBoth types. he-
cause of the longer casing. provide for higher
capacity values at the given 1000 v. D.C
Test (5300 v. D.CAV)) rating. The standard
mica Type 1478 is available in from .0001]
to .002 wfd., while the silvered mica Type
1479 comes in .0001 to .001 mfd. eapacity.

Sylvania Radio Tube Girl
Crowned Miss America
When the judges at the Atlantic City
beauty pageant crowned Rosemary La
Planche, Miss Ametrica 1941, they un-

wittingly paid tribute to the advertis-
ing department of the Hygrade Syl-

vania Corporution and the Einson-
Freeman Lithography Company, as the
1941 Sylvania Radio Tube girl appear-
ing on the current window display.
When picking her to pose for the dis-
play, the Syluania and Einson-Free-
man people felt that she was a bundle
of charm, grace and personality that
could hardly be surpassed.

One phrase of the display copy,
which appears directly over the lovely
head of Miss La Planche, says, “You’'ll
Cheer Too."” It almost seems like this
copy, written a year ago, was coinci-
dentally a prophetic phrase of en-
couragement for Miss La Planche, and
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had we been the seventh son of a sev-

enth son, we would have added “When

You're Crowned Miss America 1941."
““DK-3 Transceiver’”

A 2% meter “constant companion”
for portable, mobile and fixed station
use, ideal for emergencies, is an-
nounced by Abbott Instrument, Inc.,
8 West 18th Street, New York City.

The new DK-3 Transceiver intro-
duces high-efliciency variable inductive
coupling to the antenna, f{ully con-
trolled from a special front panel
knob. This enables optimum coupling
under the most varied conditions and
locations, resulting in maximum trans-
mitter power transfer and high con-
trol of sensitivity when receiving.
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Three 45-volt B batteries, self-con-
tained for portable use, or 135-180
volts d.c. from an a.c. power supply
are used in a circuit employing one
6G6G in the audio and modulator posi-
tions, and one 6J5GT as the super re-
generative detector and r.f. oscillator.

The DK-3 has an effective working
range up to 30 miles, depending on
terrain. Comes in army style grey
wrinkle finish metal with removable
back panet.

Nigh-Fregqunenecy Iron Cores
In addition to automatic high-speed
molding machinery for turning out the
usual pressed pieces. Henry L. Crowley
& Co., West Orange, N. J., is using a
new and exclusive fabricating process
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for a still wider variety of lengths and
shapes. Pieces are also being ma-
chined with exireme mechanical ac-
curacy, to meet precise requirements.
The versatile fabrication of this plant
which has long speciatized not only in

high-frequency iron but also in cus-
tom-built ceramics, makes possible the
cconomical  production of either a
handful of special pieces, or tens of
thousands of standard picces, therveby
meeting the needs of instrument mak-
cers and special equipment builders, as
well as those of the mass-production

tedmenlo
PROTECT
pipLer/ pRECISION
e

e -

In these and similar hatteries of electric
ovens vvery Triplett Instrunent is sub-
jected to seientifie heat treuting during
several stages of the asseinbly process.
Pre-curing of molded parts and Leat
treatient of all assemubled materiads is a

precaution  to elininate  strains  and
stresses which otherwise would develop
after the instrument is in the hands of
the user. This ix one of the many Triplott
methods of insuring vour continued sat-
isfaction with Triplett Precision Instru-
ments and Festers. Aecurate alignment
for dependable performance is thus as-
sured under all normal conditions and
Usige,

THE TRIPLETT ELECTRICAL INSTRUMENT Co.

Bluftiea, Ohis

radio receiving set manufacturers.
C'rowley iron cores are available in

exceplionally  large picces. Large

cores are produced for radio transmit-

ting and carrier-frequency purposes,
for fine instruments, for induction fur-
nace and X-ray applications, and many

other out-of-the-ordinary usages. L-
shape cores, discs, spools, rings, tubes
and other shapes are being made, quite
in addition to the huge output of cores
and cuts and plungers for the coils and
permeability tuners of radio sets.

Blackout-Panel Oseillograph

In keeping with the growing black-
out consciousness of the times, the
Allen B. Du Mont Luborutories, Inc.,
of Passaic, N. J., announce their new
Blackout-Panel Type 208 Oscillograph
which can be used under adverse light-
ing conditions or in total blackness
when nccessary. This feature may be
particularly desirable in certain mili-
tary applications.

The specially processed steel panel
is treated with a non-radio active lu-
minous paint that retains its maximum
luminosity for several minutes after
exposure to ordinary light, and can be
comfortably observed for an hour or
more after that, The glow is of the
same color and intensity as the stand-
ard medium persistence screen of the
cathode-ray tube used, therehy mini-
mizing eye-strain. The Blackout Panel
is now an optional feature with the
Type 208 Oscillograph, providing still
another refinement in this outstanding
general-purpose instrument.

—30-
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Easily Built Signal Tracer
(Continued from page 16)

If the signal is found at these points
at the same level it shows that all
audio coupling and bypass condensers
arc all righ:. At point 13 an increase in
gain should be noted and at 14 the
same voltage should be obtained as at
point 13. At point 15 we again should
get a gain, and here also we can check
for distortion as we can reduce the
gain of our audio channel and notice
whether or not it sounds as clear as the
speaker in the radio set does. Through-
out all these instructions I have not
gone inte what might be wrong if one
fails to get a signal at any one point,
as I believe that anyvone interested
enough to build this apparatus will, of
course, be technically minded enough
to find the actual trouble when it has
been localized,

Fading or intermittent sets become
comparatively easy things to handle
once one hecomes used to this tester.
Although many ways will occur to the
serviceman I will tell of one way I
have wused successfully., We again
take our standard diagram and con-
nect the oscillator to the antenna and
ground of the set. \We then place the
r.f.-i.f. probe on point 9: our V.T.V.M.
prod on point 12, and our audio prod
on point 15, using the channels sepa-
rately. We adjust the r.f.-i.f. and the
audio channels so that they just close
and note the V.T.V.M. reading; we
then sit back and wait for the fade to
occur. When it does, we note which
channels have become affected. Sup-
posing that the r.f.-i.f. eye has re-
mained unchanged while the V.T.V.M.
reading has dropped and the audio eye
is open, we know that the trouble is
somewhere between points 9 and 12,
probably a coupling condenser has
opened.

We then move the V.T.V.M. probe
back toward point 10 until we again
get a signal and find the defective
part. If only the audio channel had
changed we would know that the trou-
ble was between points 12 and 14 and
could find it working backward as be-
fore. If all the indicators had changed
it would show that the trouble was
between points 1 and 10 and by mov-
ing the r.f.-i.f. probc backward we
could finally locate the defective part,
because in our moving backward we
would again get an indication on the
eye when we passed the defective part.
All the probes are of such high im-
pedance that it is unlikely that their
introduction into the circuit would
affect it in any way. Anyone who
earnestly tries to understand that this
tester works on the actual fundamen-
tals of a radio set will readily see hun-
dreds of ways that it can be used.
AFC. alignment with the V.T.V.M. on
each side of the discriminator trans-
former, finding shorted turns in coils,
measuring AVC., AFC., and bias volt-
ages with no current being drawn. I
am sure this instrument will prove in-
valuable to your work, -3~
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Washington
Communication
(Continued from page 26)

| S—

American ham in Washington are Greorge
AW, Bailey and K. B. Warner. Mr. Bailey,
as president of the AR.RIL. and as an
amateur’s representative of the quasi-official
Diefense Communications Board. speaks in
the Capital with aunthority on amateur mat-
ters.  Mr. Warner is in and out of town,
doing much work behind the scenes.

Mr. DBailey is in semewhat of an anom
alous position, being sort of a Government
official and realizing what must he done in
the way of regulation, yet being a ham at
the same time whose natural impulses are
10 resist suggested new restrictions.  Ob-
wriers find it difficuit to decide which Mr.
Bailey is more of—Government man  or
amatcuar Ol)crflt(bl'.

For those of you who want a harder fight
put up by your representatives in Washing-
ton, there is this little story—complete, with

moral.  When the Army hroached the
~ubject this summer of moving in on ham
frequencies and suspending Class A licenses,
there came no immediate strong reaction
irom the amateurs’ spokesman. The fact of
the matter was that the Army’s proposal to
tuke over some of the frequencies was much
morce lrastic than was neccssary. The A. R
K. 1., spokesman took the Army’s word that
the frequencies were needed. without check-
ing inta it too closely. So that particular phase
of the proposal went through. working an
unnecessary hardship on the ham. For as
things turned out. the Army didn’t need the
frequencics as iimuediately as was claimed.

But when the matter of suspending Class
A licenses came up for hearing before the
FCC. the AR.R.L.. spokesman lodged a strong
protest.  letters had been coming in from
hams all over the country bitterly assailing
this proposal.  Net result was that the FCC
backed down.

Now for the moral: 1f you think that the
hams are being pushed around by the gov-
«rning authorities in Washington, tell Mr
Bailky. When the constituency begins to
act up, Mr. Bailey can speak in a very loud
vaice, it appears.  And that voeice can he
heard in the confusion which is Washington.

HE first suspected attempt to jam on

one of the short wave stations which
the United States is using to Droadcast
democracy’s message to the world has been
uncovered.

Severi] times, late in October, it was dis
covered that  the broadeasts of  Station
WCBXN, one of Columbia’s international sta
tions. were being interfered with. The FCC
put its monitors on the job and traced the
rource of the interference to Germany.

Farly this fall, European broadcasters
Jaunched an all-out “jamming” war.  The
English were jamming Italian broadcasts,
the Italians were jamming the Russians, etc.
In addition, there was the program of mu-
tual heckling which was being carried on.
Anarchy ruled the air waves over Europe.

The  simplest method  of jamming, of
course. i§ to put a carrier on the frequency
which causes a heterodyne whistle,  Our ex-
perts who intercept foreign broadcasts in
order to analyze them can get through this
interference to make recordings.  But the
Furoprans are using other methods of jam-
ming which are more successful these days.
Se far. this country hasn’t made any plans
te jam the foreign broadcasts which are dis-
tasteful to us, It's not cricket. you know.

Note: The establishment of a new interna-
tional station on the West Coast has been
authorized by the FCC. This station will
Jambast the Japs with 100 kilowatts for the
henefit of Pacific people.  The station was
authorized after our Far Eastern observers
had been screaming for months that the
laps were poisoning the air without any
efiective answer from this country. Coordi-
nator of Information Donovan arranged for
establishment of the station and pressured
General Electric into quick delivery of the
100 kw. transmitter,

Warning to hams: German amateurs are
still trying to trap Americans into comnuni-
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cation wwith thent, the FCC reports, by lwist-
ing prefixes, ctc.

HIS country is making a desperate of-
fort to turn out new ships fast enough
1o outstrip the Nazi sinkings. Morc than 300
ships of a new merchant class. the l.iberty
Ships. have been Dbuilt or projected.  To
match the speed with which the ships are
being turned out, the Federal Telegraph
subsidiary of International Telephone and
Radio Corp. has built a revolutionary radio
set which can be installed in the new ships
in one-fifth of the time usually required.
These new shipboard sets, which are being
installed in the Liberty Fleet, combine in a
single cabinet. equipment which would re-
gquire as many as 12 separate units ordi
narily. All the complicated wiring which is

found in most radio cabins is done away
with. Instead. all the wiring in the set is
done at the factory and when it is delivered
it can be installed in the vessel in short
These sets arc of standard design

_ornder.

—and we don’t mean
Wring out the prof-
its. For, automatic

——— record changers and
recorders are high-cost  instruments on
which you can make an acdequate charge for
repairs. There's a limit to servicing charges on
*$5.00 radios,” regardless of how much time
you spend on theni. But, the owners of record
changers and recorders are willing and abie to
pay you a profitable price to keep these ex-
pensive picces in good working order.

800,000 record changers are providing an
important source of profit for the wide-awake
service shops of the country and creating a
need for adequate and ready reference data to
speed up troubte shooting and repair.

“Automatic Record Changers
and Recorders”

OUT NOVEMBER 20th. Approx. 700 Pages-36-°°

and will ook alike in all ships—which will
be a big aid to inexperienced operators who
may he used.

The Navy, by the way, is still making dire
threats in its eflort to get all suspected
Fifth Columunists eut of the radio resms in
the Merchant Marine. As we have said
here, the passage of seme measure_incorpor-
ating the Navy's demands is inevitable.
Undersecretary of the Navy Forrestal. testi-
fying before Congress recently on a bill
which would give the FCC power to suspend
the license of any operator who heid sub-
versive heliefs, made this surprising state-
ment :

“The Navy has knowledge that subversive
operators are planted in key positions by
subversive interests and has a list of men
who are considercd sufficiently subject to
suspicion to require taking no chances with
them as operators of radio stations engaged
in ship communication.”

Sternly. the Navy official warned that if
legislation is not soon enacted harring opera-

We anticipated this neéd and have been com-
piling material for the past 18 months. Now
it's ready—just when you need it! Rider's
“Automatic Record Changers and Recorders”
is a bound volume of compiete and valuahle
informa’ ion which covers, by means of explana-
tory text, mechanical and electrical diagrams
and drawings. everything you necd know on
any automatic record changer or recorder com-
ing to your shop. Just Out and priced at $6.00.
it contains approximately 700 pages of the same
size as Rider Manuals.—And, speaking of Rider
Manuals, have vou been struggling along with-
out all of the first five volumes? If so. therc's
good news for you in the left hand column
below.

Just Out, 2000 Pages, $12.50
ABRIDGED RIDER MANUAL Vols. I to V

For those servicemen who have wanted
a complete set of Rider Manuals, but felt
they couldn’t afford the early individual
volumes, which sell for $7.50 each, the
Abridged Rider Manual Volumes I to V
will prove an invaluable aid. 1ts 2000 pages
cover the most widely distributed sets issued
between 1930 and 1935. A real value—a
| time and moneﬁsaver in your work on all
the older sets. But you'd better get it _(or
any of the twelve volumes you are missing)
NOW for—the prices of Rider Manuals
and books will be increased December 15!

JOHN F. RIDER

404 FOURTH

Expart Divition: Rocks-International Elec. Corp., 100 Worick 54, M. Y. €
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Die to limited supplies of materials and substantial
ihcreases in costs, we are forced to announce

PRICE INCREASES Dec. 15th
ONALL RIDER BOOKS
Including RIDER MANUALS

{Exceptions: Prices of “Abridged Rider Manual
Volumes | to V" and “Automatic Record (hangers
and Recorders” will not be increased at that time.)

IF YOU NEED A RIDER BOOK

ANVENUE,

OR A RIDER MANUAL

Becy 7ow/
PUBLISHER, Inc.

NEW YORK CITY
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tors suspected of disloyalty to the “Navy De-
partment it would hiarve no alternative hut to
recruit Navy aperators to replace all onr
merchant operatars.”  The CIO. at which
the legiskation is aimed primarily—although
the Niavy denies this publicly—is  fighting
against the proposal, neging instead that me-
chanical cheeks he used to prevent Fifth
Coltmn work.

The Navy. by the way. discovered that a
German Army Heutenant had set up a radio
transmitter near our Guantanamo (Cuba)
naval base and AUNHEY TC]mrlll'lL' mmements of
American ships and other military mhwrm -
tion.  The Cuban police grabbed the Nazi.

OLDILERS, sailors and Marines engaged
v Y in communications work will soon bLe
sporting new type helmets. These helinets
have a curved tange in hack to protect the
neck, are heavier and are ilt 1o accommo-
date headpliones,

HE Navy will it s cvnsnrship of inter-

national  communications  into efiect
shortly.  The censorship organization will
inchude 7.000 enlisted men amd 6,000 officers
and will he a real headache for American
Gperatars,

C1;|1gr(\~ refusal 1o (||»|Jrnpr|.llt money
carly this fall to train the censors, hut the
Navy wot around this Ly dipping into tunds
which had heen set aside for “confidential™
projects.  The result was that we now have
a large force of trained censors,

H1 Angeles Flood Cantral Distriet

has put into operation a radio transit
ter operiting on power penerated by a wind-
mill. It will be used in o connection with
undisclosed defense waork. The airlines
will go on UHT1P \Mllm\(l\ before long,
A diligent seareh of Greenland, as well as
other thinly fnhahited Jmtposts, is heing con
ducted by the UL S0 in the hope that more
Nazi  radio  transmitters will he  diseom

ered. . . . .
30—
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Aviation Radio
(Continued from puge 28)

consideration it seems that our Amer-
ican engineers began long ago to plan
on jnevitable shortages of certain
materials and today, substitute mate-
rials are being found in certain equip-
ment destined for the same wear and
tear as equipment manufactured with
the “real stuff.” Our engineers are
“licking” the problem at every turn
of the road, and it is predicted by
those who are “in the know" that
many new malterials having parallel
characteristics to those found in the
raw will gradually find their way into
apparatus for national defense, with
the resultant saving usually realized
by employing suhstitutes.

Of course, engineers won't utilize
substitutes which will make the equip-
ment inferior to that which uses “na-
ture’s own,” but in every case where
a substitute is found, over-all efficiency
will not suffer.

Our Aviation Radio Servicemen
l URING World War 1. very few

radio servicemen were to be found
in a community of any size; especially
an aviation radio service agency!! To-
day it's different. The art of radio
communication having progressed 10
it's “peak” within the last 24 years
has brought many changes which had
to be taken in turn by the layman as
well as the technician. Today we find
schools who specialize in teaching
young and old what they need to know
in order 1o work with aviation radio.
The “war babies.” born in '17 and '18
are to be found in every arm and
service of Uncle Sam's military forces.
Notable among the many arms, where
our youth of today may learn radio.
are the Signal Corps and the Air
Corps. In these two arms men may
be found who are experts in the field
of Communications. Schools are con-
ducted on high standards, and those
graduates who later go to civilian life
usually find their knowledge acquired
in the Army an “in” to good paving
jobs.

Today. believe it or not, (apologies
to Ripley) there exists an acute short-
age of radio servicemen; this is espe-
cially true of aviation radio service-

men. Even though we may see hun-
dreds of radio shops all over the coun-
try, very few aviation radio service-
men are (o be found in these. They
may be able to adequately take care
of an aircraft radio installation or
they may even be able to maintain a
ground transmitter and/or station.
However, those radio servicemen who
are acknowledged to be good aviation
radio servicemen are hard to find.

There are many reasons for the ap-
parent shortage but the most pre-
dominate one seems to be that of
training. With all the schools we have
in the nation there stil} are not enough
men attending them. If we would but
stop and realize the inevitable need
for trained aviation radiomen, we
would of course do something about
the situation! It is gquite true that
the average home-set radio service-
man, with a minimum amount of train-
ing may make himself into a very ca-
pable aviation radio serviceman, hut
in the course of daily routine, in the
course of making a living, many of
our servicemen of today are contented
with what they are doing and neglect
to look into the future a “mite.”

Aviation is looked upon hy many of
our experts today, as our “mainstay”
in our problem of national defense.
The Air Corps, with its gigantic
school facilities are turning out thou-
sands of men each year to take care
of our military aviation radio needs:
and the Signul Corps School at Fort
Monmonth. New Jersey graduates
wire and radio specialists who collab-
orate with A4ir Corps technicians to
provide the necessary communications
for our Air Forces. but still we need
more aviation radio servicemen. Not
only for our military forces but also
for our private and commercial avia-
tion enterprises.

Student pilot training today re-
quires that radio equipped aircraft be
used in order to properly train stu-
dents in the many fine points of cross
country flying: and only radio provides
the necessary safety factor when many
ships are in the air at one time. I
could go on and cite instances where
radio has saved many students’ lives
in the course of the daily flight train-
ing periods. but rather than use space
to reiterate frontpage newspaper ac-
counts. it will be sufficient 1o say that

The Western Eleciriv 23 A Super Hetermlyne Aireraft Radio Receiver.
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radio is now just a little more than |

one of the pillars of aviation; it’s a
large part of the essential “frame-
work.”

In order to maintain those sets in-

stalled in aircraft used for student

pilot training, we need expert aviation |

radio servicemen. When I say EX-
PERT I mean just that!! When a life
or lives depends upon the radio instal-
lation, no chances can be taken with
haphazard installation and mainte-
nance. Those who don’'t know their
“stuff” have no place around an air-
craft radio installation.

Supervised training and supervised
practice in acquiring necessary ex-
perience to become a good radio serv-
iceman who can be trusted with air-
craft radio installations are “cut and
dried” requisities! Therefore, even
though the aviation radio service field
is a well paying field, those who have
the “yen” to work in it must realize
before they put their fingers in the
“pie” that they can’t go far until all
requirements are met by them in the

way of obtaining systematic training |

and experience.

Many letters have come to the at-
tention of the writer which contained
pertinent questions concerning avia-
tion radio service. Among these many
questions were these: “How can I
obtain the necessary experience in or-
der to be what one might call an “ex-
pert aviation radio serviceman? What
school should I attend in order to ob-
tain the necessary primary training?
The military forces train aviation ra-
dio operators and mechanics; where
do I find out about this? Would it be
advisable to study teletype mainte-
nance and installation along with my
regular aviation radio studies? How
long does it take to complete a good
aviation radio course? Do the Air-
lines offer instruction in aviation radio
servicing ?

“I've heard a lot about licenses
needed by a technician in order that
he may legally tune an aircraft or
ground station transmitter; does this
rule also apply to transmitters that
are calibrated at the factory and are
supplied with a tuning chart? 1Is a
knowledge of the code essential to be-
coming a good radio serviceman who
works for the Airlines? I can’t afford
to aitend a residence school, are there
schools who offer extension courses in
aviation radio?” These questions and
many more have been received by the
writer, and apparently, there are a
few people who are interested in avia-
tion radio!

Answering the questions above in
order: Obtaining experience in the
aviation radio service field isn't the

hard job that some people think, but |

it does take a lot of effort to make
the right contacts. Because of the
shortage of trained radiomen today,
most concerns having anything to do
with aviation radio will usually take
an aspirant and teach him as he
works; giving him all the information
that he must have in order to do the
job that they have for him. He is

usually placed with trained and ex- |
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These new ‘‘coaxial’ reproducers are so advanced
in design and performance that obsolescence is
eliminated for years to come. For home and pro-
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every application where high quality is desired—
these are the ideal reproducers. Write for
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perienced technicians who supervise
his work, make the necessary con-
structive corrections, and in part give
him a “lecture while you work” course.

It is of course realized that the Air-
lines will not take a young man who
has no knowledge of the subject at all
and begin his education from the
“ground on up.” Nor will any servic-
ing agency take a man who has dis-
played major defects in his '‘technical
makeup.” Of course tolerance for
minor faults is often entertained while
the student is going thru his course
of study, but not even the slightest
error is tolerated when it comes to ac-
tual work on an installation, whether
it be in aircraft or the ground station.

For those who wish to obtain ex-
perience in the field of aviation radio,
it is suggested that personnel man-
agers of the various aviation firms,
airlines, etc., be contacted by personal
letter. This letter should give a short
digest of experience and contain a re-
quest for- application blanks which
must be executed in all cases. Prompt
replies to letters requesting informa-
tion about employment are usually re-
ceived by those making the inquiries.
Especially now! If you live near an
aviation radio factory or near an air-
port which has aircraft radio mainte-
nance facilities, contact the superin-
tendent or chief engineer; a wealth of
information can be had if personal
contact is made.

This column does not take it upon
itself to wvouch for any particular
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school, although the writer of course
may recommend his Alma Mater!
However, now that national defense
has already made its demands known
for trained technicians, it is possible
with little effort to make arrange-
ments to attend any one of the many
schools scattered from coast to coast
who specialize in Aviation Radio. In
many instances, courses may be fi-
nanced, or the "pay after you gradu-
ate” channel may be taken by those
who are financially incapable of pay-
ing for their education at the start,
because many schools listed as reliable
now have this plan in effect. Some-
time ago. this column endeavored to
supply a list of reliable schools to
those who wrote in requesting the
same. After the first 500 lists had
been sent out is was found that new
schools had come into existence. If
the demand again warrants printing
new lists, the old one will be revised
and sent out.

Choosing the proper schoo! is an in-
dividual problem. However, there are
a few general rules that should be fol-
lowed in choosing any school. By bas-
ing your choice on the number of suc-
cessful graduates; school equipment
available; tuition required:; length of
courses; practical experience on equip-
ment available, ete,, it is quite possible
for the novice to choose a school which
will take care of his educational needs
nicely. A word of caution, however:
be certain that the schoo! you choose
has a background of dependable serv-
ice! A guarantee of a job after gradu-
ation doesn’t necessarily indicate the
school’'s worth as an educational in-
stitution. Be wary of those schools
who promise jobs after graduation for
a fee; they usually only want that fee
and not too many satisfied graduates.

To find out about military aviation
radio instruction, all that is necessary
is a personal talk with any recruiting
officer. A recruiting station operated
by the military services is usually to
be found in any c¢ity of the United
States. At various times during the
year, traveling recruiting parties
make tours of every small town in
nearly every state. Any member of
the recruiting service is capable of
advising you as to the opportunities
offered by Uncle Sam’s military forces.
A letter dropped to: The Recruiting
Officer, of any post, camp, or station
in the United States will bring im-
mediate information. That is, if you
live near a Fort or Air Field, a letter
directed to the person above will re-
ceive immediate reply.

About teletype installation and
maintenance: this is a new field, com-
paratively so. taking into considera-
tion the number now employed in this
very interesting work. Nearly all air-
ports used for scheduled transporta-
tion will usually have two or more
machines to be found in the *weather
office.” The "electrical typewriter” as
it is commonly called requires periodic
maintenance and adjustment: this

| work can only be performed by ex-
| perienced, well trained, technicians.
| The Signal School at Fort Monmouth

www americanradiohistorv com

teaches courses in teletype mainte-
nance and operation as well as various
Air Corps schools.

In some large cities courses of in-
struction may be taken by men and
women in operation. However the
maintenance instruction which usually
takes from 5 to 8 weeks is usually
taught at the factories where teletype
machines are constructed; and select
individuals are chosen from time to
time to pursue this course. Informa-
tion on this subject is lacking at this
time but will be obtained as soon as
possible and will be included in future
columns. It wouldn't be advisable to
study maintenance of teletypes unless
the student is assured that the work
will be suflicient to warrant following
it through. Even though the average
Airlines radio operator must be profi-
cient in teletype operation, the actual
maintenance is usually consummated
by trained technicians emploved by
the company owning the machines.

The time it takes to complete a
good aviation radio course varies with
the student and course. Some schools

have an “all around” aviation radio
course which takes as long as
months to complete. Others have

courses which take only as long as 90
days. It stands to reason that the
longer the course is, the more detailed
will be the instruction and the more
information the student will obtain.
One can never obtain enough infor-
mation about any technical subject!
The Air Corps takes from 4 to 7
months to teach her students the in-
{ricacies of aviation radio, but their
courses usually include operation of
the various sets used by the Air Foirce
and code instruction is emphasized.

Ags far as this writer can ascertain
the airlines do not teach courses in
aviation radio servicing. However, in
most instances they do teach new men
the routine jobs necessary in order to
keep the equipment aboard their air-
craft in operating “trim.” They teach
their new men to fill out required
forms, how to make daily and periodic
inspections, etc., but very little tech-
nical instruction is provided.

A license is required to tune up a
transmitter provided with a calibra-
tion chart. Of course it may only be
a Restricted Class License, but no in-
ternal adjustment to the set can bhe
made unless the class of license is a
2nd Class or higher. Calibration of a
set at the factory does not create li-
cense exemptions; in every case where
a transmitter is operated, depending
upon its power and usage, a definite
class of radio operator's license must
be obtained by those who contemplate
operation.

A knowledge of the code is not es-
sential to becoming a good radio serv-
iceman “who works for the airlines.”
It is generally recognized, that the
man who knows the code must have
had more than a little interest in ra-
dio, to take time out to learn it. Op-
erators who work for Pan American
Airlines do use code but those who do
the maintenance are not required to
know the code unless some special
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situation requires that they do. This
would come about when it is necessary
for the technician to actually “flight
test” a certain installation; both code
and phone would be used for this test.
It is to be remembered here though,
that a radiotelegraph license must be
obtained before code transmission is
used. A radiotelephone license with
a code indorsement “kills two birds”
with “two tests”; the code test and the
written test.

There are schools who offer “exten-
sion” courses in aviation radio. These
schools are dependable and the stu-
dent will learn much if he takes the
necessary time out to study the lessons
thoroughly and digest every detail
However, practical experience on ac-
tual equipment cannot be obtained by
the correspondence student unless it
is possible for him to work with a
servicing agency or a company while
he studies the course. For those who
vant to get ahead, and financial ob-
stacles seem 1o present the largest
problem, an extension course will pro-
vide the necessary primary training if
studied correctly. Application of prin-
ciples learned can always be done
after the study of theory, although
learning in this manner is very dif-
ficult.

Kink of the Monih

lN_order to_keep a "painit crack

or “paint wrinkle” from spreading,
until it is possible to paint the case
of a transmitter, receiver, elc., over,
Jrdinary fingernail polish such as is
found in the 5 & 10 store can be ap-
plied to the spot. This stops the
spreading immediately. This kink of
course doesn’t apply to crackle finish
jobs!!
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QGRID? de Gy
(Continued from page 16) l
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is on the upgrade. Am still reading your
column and am snill asking that Rapro News
be made the VWOA mouthpiece inx-ed

Your correspondent for these parts has
failed to mention the abuse of operating sig
nal “QRZ?" and question marks for solici
ing purposcs on 600 meters. The air is full
of it from Hatteras 10 Mexico, and has been
for two years. Personally, I believe it note
worthy and a matier of news unyuote
So. Radio Officers, please note

S is our custom to take it as well as

dish it out, we herewith quoie Some
months ago | wrote you a lcetter in which |
outlined my qualifications for a marine oper
ating job and asked your advice. In re
ply vou stated that you didn't see how I
could get a Marine job. and you made no
mention whatever of any union or even of
whether il was necessary 1o join one at all
Unfortunately for your reputation for cor
rectness | was aboard a ship and husily en
gaged in Marine operating when [ received
your reply. Now Jerry. me lad. one of us is
sadly off his trolley and 1 suspect it's you
Here 1 am working away, blissfully ignorant
of the fact that I can’t, and receiving a rea
sonable monthly stipend for something 1 can’t
possibly do. [Idiotic. isn’t it? Well, never
mind, all is forgiven if you will deign to
stoop from those Olympian heights fre
quented by columnaists long enough to e¢n
lighten me on a few points anent the various
and sundry operators’ unions and the advan
tages and tdisadvantages thereof. Inei

dentally, it might interest you to know that '

December. 1911

King, of the ACA San Francisco office, is
circulating a petition among the local meni-
bership to force the ACA heads to submit
the matter of NMU affiliation 1o a referen-
dum of the membership.

I have definitely decided that if ACA does
go into the NMU, little Wiliie goes out, hut
quick. ehum. but quick. T am strong for the

idea of officer status, pay and privileges.

,:REE

NEW “HI-EFFICIENCY”

AERIAL

By the panis of Julius Caeser, I've yet 1o
meet a deck officer in 1he Merchant Service
who didn’t shy at a three syllable word or a
stide rule. and if any one thinks they can
shunt me down mnto the io'¢sle, theyd bet
ter reconsider pronto. There are too many
good johs ashore or with the British

Well, enough of this chatter. Give me a few
well chosen words and 111 try to help you

—
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out a bit as a half . . . reporter of what !
can pick up among the seagulls and static
unguote,

We insist that getting a Marine job for a
neweomer  was  practically  impossible one
year ago when the Six Months Law was still
m c¢tiect and unemployedt First Class tickets
were as plentifnl as government employees
in Washington., Therefore, we had suggested
other radio fields.  But our voung friemd
ups and scampers proving again that hesita-
tion is not a dance step but a lost cause.
Congrats. OM. and may we hope that the
seagulls stay out of vour hair. Amd as for
onrselves, we say, like George M. Cohan of
stage fame remarked when some fan sen
him a ball of dynamite “May they wrin
good or bad., as long as they write,”  So
with best 73 . . . ge|_. L GY
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Don't miss the big National Defense
Issue of RADIO NEWS which covers
all phases of radio in our Armed
Forces!

Have your newsstands reserve o

copy of the January, 1942, issue
of RADIO NEWS nowl

« « s Here’s How
You Can Qualify for a

BETTER RADIO JOB!

® o @ (CREI technical training
is preparing others for
good-paying radio jobs—
WHY NOT YOU?

Are vou tinding vourself in a ronrine jobh
—a job that any other man can handle just
as owell as vou? Today, radho JORBS are
many—hbut radio CAREERS are for! Now
i~ the opportune time for gos 1o equip vour-
self with the neeessary teehuieal tracning 1o
qualify  von for an iweportant enginecnng
postion with a sound Mmture

NOW when industry wecds men 1~ the
trme foryon tomvestigate radhio eareer trai-
ing. Your radio expericuee hacked by mend-
ern C'REI techmeal trammmg wall eqp you
to share in the good-paving johs that awart
traaned mon. € RET home stiddy conrses are
prepared for experienced radiomen whao real-
1ze the weecssity of CRED traming 1F rhey
are to rise above the routme Jobs to nhe
good m the important positions that lead
to secnnty and happiness'

WRITE FOR FACTS T0.
DAY! Our FREE BOOK-
LET and bersonal recom-
mendations mav_ bold the
answer to your future swc-
cess. Write today and please
state briefly your back-
ground, education and pres-
ent postiion.

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. AN-12, 3224 16th St., N, W, Wash,, D. C.

ll (s easy to lcam or increass spaed with
l

aph Code Teacher. Affords

aml maost practical method yet

Avlllahlt tapes from begin.
p-cnl mena'e-

illwlyl uady—na Ql!
MACHINES FOR RENT DR SALE
The Instructograph Code

P
on all sul
40 WPM,

lnyon. to learn and master :odl

sands and endorse lh.
Inltruc\wrarh §ylk!m Write today
for full particuiars and coavenient
paymant and rental Plans.

ispt. RN, 41u Sheridan
Hepreseniaiywes for
Radio College of Canada,

v eAgy, lllln [
54 ‘ $t. West, Toronto.

Build Your Own
Multi-Speed Turntable

(Continued from puge 13)

standard and any records made using
them will be played back on this same
equipment. Consequently, there will
be no speed differences to be con-
cerned about. Undoubtedly there will
be slight adjustments to be made of
the two standard speeds. These ad-
justments can easily be made by re-
ducing slightly the groove diameters
of either the motor pulley or jackshaft
pulley.

For example. let us say that the
78.26 speed is slightly fast. Then the
motor pulley will need to be reduced
slightly in diameter. 1f the strobo-
scope indicates that this speed is a
bit slow then reduce the diameter of
the proper groove of the large jack-
shaft pulley. A piece of a fine grade
sandpaper wrapped once around a
3/32" rod and held in the pulley
groove to be treated will be found the
simplest way to reduce diameters.
Frequent checks with the stroboscope
disk should be made in order that the
speeds may not be changed too much.

The turntable shown in the photo-
graphs isx equipped with a Brush
Maodel PL-20 high fidelity light weight
pickup which operates at a needle
force of only 30 grams. A lightweight
pickup is important for reproducing
instantaneous recordings if reasonably
long life is to be realized from such
dises.  Lightweight pickups such as
the PL-200 have a rather low needle
impedance which is good life insur-
ance for the sidewalls of the grooves
of instantaneous recordings.

A feedscrew is not shown in the il-

lustrations; however, there are several
on the market that may be used nicely
with this turntable. The subject of
feedscirews was corvered in the Novem-
ber issue of Rapio NEwS as purt of the
series “Theory and Practice of Disc
Recording.”--EDITOR.
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FBI Traps Spy-Ring
(Continued from page 9)

were constructed and installed by the
FBIl in a house at Centerport, Long
Island, N. Y. FBI agents operated
the equipment and initiated one of the
strangest exchanges of spy messages
in the history of the world!

During the 16 months of operation,
over 450 messages were exchanged.
The Hamburg Gestapo were highly
gratified at the ability of “Herr” Se-
hold 1o furnish them with so much
important information. Little did they
know that every message was a care-
fully prepared series of misstatements
regarding American defenses. In bliss-
ful ignorance, the Gestapo again and
again placed valuable information di-
rectly in the hands of J. Edgar
Hoover's G-Men. Names of “contacts”
(other German spies), their addresses.
bits of information explaining how
these spies worked—all were helping
to weave a web into which, eventually,
would become tangled a jack-pot
prize-package of German spies, saho-
teurs and fifth-columnists.

Much has been written abhout the
German Gestapo. They have bheen
pictured as a highly-efficient, omnip-
otent, relentless,
but this time they bucked Uncle Sam’s
FBI. and the results were a badly
stubbed toe and a very red face for

Tvrntable drive /u///e/

qroove sectron

PARTS LIST
I—Synchronous motor, 60 cycles, 1800 R.P.M. (Robbins & Meyers, Inc., Springfield, Ohio)
2—No. 2 Lord Mountings. (Lord Mfg. Co., Erie, Pa.)
2—No. 4 Lord Mountings. (Lord Mfg. Co - Erle, Pa.)
3—No. 6 Lord Mountings. (Lord Mfg. Co., Erie, Pa.)

Belting. (R. P. Merrell & Co.. Cleveland, Ohm)
Pickup-Model! PL.20.

{The Brush Deveiopmem Co., Cleveland, Ohia)
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the secret agents of Adolph Schickl-
gruber, Hitler's real name.

By the way, can you imagine a man
by the name of Schicklgruber becom-
ing a second Caesar, or an all-con-
quering Napoleon? No wonder Adolph
changed his name!

On September 8, 1941, the denoue-
ment occurred for the Gestapo. Swift
action by FBI agents netted some
very choice fish-—33 of them. It was
not until then that the Hamburg Ge-
stapo learned to their rage and cha-
grin that they had been the unwilling
actors in an international farce which
is bound to bring laughter bubbling
to the lips of millions of people now
ground under the heel of the Nazi
tyrants, German Gestapo agents
learned another bitter lesson. It was
that there are many thousands of
naturalized-Americans who love their
adopted country sufficiently to risk
dying for it if need be.

The message which probably gave
the FBI men their greatest bit of mer-
riment was one which was received
late in 1940. It read very dramatical-
ly: “Beware! You are under surveil-
lance by enemy agents. Do not at-
tempt to communicate with us for one
week!”’

The idea of the German Gestapo
warning the FBI men engaged in this
counter-espionage work that they
were under surveillance by brother
members of their own Bureau was al-
most hysterically funny to J. Edgar
Hoover’s men. Careful not to step
out of their role as German spies, the
G-Men solemnly gave an affirmative
reply to the message and shut down
the spy station for the period of the
“surveillance.”

How was it that the Federal Bureuu
of Investigation could assign one or
two men to this case who were expert
in radio operation, cryptography (code
decipering), counterespionage work,
law, and all the other fields which
were drawn upon before the spy-trap
was sprung?

The answer dates back to the year
1908 when the Federal Bureau of In-
rvestigation was founded to provide the
United States Department of Justice
with a permanent investigative force
under its immediate control. It was
first known as the Bureau of Investi-
gution, later as the Division of Inves-
tigation and, finally, as the Federul
Bureau of Investigation.

Its original duties were continually
enlarged by succeeding Congresses.
The White Slave Traffic Act of 1910
and the National Motor Vehicle Theft
Act of 1919 brought within the juris-
diction of the Bureau two large
classes of interstate violations.

In 1924, the Bureau was reorgan-
ized by Mr. Hoover and its present-
day principles were established. Poli-
tics plays no part in the working of
the Bureau. Every promotion is based
solely upon proven ability and effi-
ciency. Also in 1924, the FBI Iden-
tification Bureau was established with
810,188 fingerprint records as a nu-
cleus. To-day, the number has in-
creased to over 23,000,000 and it con-
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tinues to increase by leaps and bounds.

There were many other fields into
which FBI activities have been ex-
tended in recent years by legislative
acts, but the National Emergency has
brought to the FBI a most important
duty-—that of investigating espionage,
sabotage, violations of the Neutrality
Laws, and other matters pertaining to
the National Defense,

When the scope of the investigations
of the Bureau is realized, it can easily
be understood why FBI agents must
be trained men. To obtain successful
convictions of malefactors, an Agent
must be familiar with all types of
laws. Thus, an Agent should be a
graduate of a law school, If he is to
investigate successfully bankruptey
frauds, anti-trust and National Bank
Act violations, etc., he must be ex-

perienced in accounting or auditing. |

If he is to conduct investigations
where foreign languages are used, he
must be somewhat of a linguist. If
he is to construct, install and operate
a radio transmitter and receiver, he
must be a radio engineer and operator.
If he must code and decode messages,
he must be an expert cryptographer.

Notice how a knowledge of many of
these subjects was a necessity in the
above-described spy case, After all,
the personnel of the Bureau is limited
and it would have been impossible to
have six or eight specialists working
continually on this one case-—-espe-
cially when, at the present time, there
are over 10,000 cases pending!

How are these men trained to be-
come FBI Special Agents? Possibly
the best explanation of the FBI and
its training methods is given by Mr.
John Edgur Hoover, its Director for
17 years and a member of the Bureau
for over two decades! (German Ge-
stapo take note.}

“There is nothing secret about the
manner in which the Federal Bureau
of Investigation works. Its formula is
a simple one—intensive training, high-
ly efficient and carefully investigated
personnel, rigid requirements in edu-
cation, conduct, intelligence, ahility to
concentrate, alertness, zeal and loy-
alty, plus careful schooling in which
we do our utmost to make every man
to a degree self-sufficient. He must
be a good marksman and have the
courage to shoot it out with the most
venomous of public enemies. He must
know how to take fingerprints and
what to do with them afterwards. He
must learn that no clue, no matter
how seemingly unimportant, can be
overlooked. He must have constantly
before him the fact that science is the
bulwark of criminal investigation and
neglect no avenue toward this end.
And he must realize that no case ever
ends for the Federal Bureau of Inves-
tigation until it has been solved and
closed by the conviction of the guilty
or the acquittal of the innocent.”

Does this training pay dividends to
the citizens of the United States?

Last year, $7,300,000 was appropri-
ated for the regular operation of the
FBI. Savings, fines and recoveries re-
sulting from FBI investigative activi-
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RECORD CHANGER

““Little Nell’’ Model

Plays 10 127 or 12 10” records. Only 12” hg 137
by 412" high. ideal for small cabinets. Heject
switch — offset record suspension — handles
warped or chipped records — crystal pickup.
Only 7 seconds to change records. For 115 volt
60 cycle current.

31198
RECORD CHANGER

1942 ““Velvet Action’’ Model

Plays 10 12” or 12 10” records. 14” by 14” by
5% high. Crystal pickup. Handles warped rec-
ords. Will not chip or crack records. Reject
switch—automatic or manual change—two point
record Suspension. 115 volt 60 cycle. Only 7
seconds to change either new or old style rec-

ords.

$149%
PORTABLE CABINET

for record changer shown above. Com-
partment for wireless chassis. Beautiful
brown alligator covering. Size: 17”x912”
x15”. Records may be plaved with top

closed.
When purchased with changer..... $4.95
When purchased alone............ 5.95

7 CONSOLE

. CABINETS

3595
33;95

We carry a complete line of uncut cabinets in

all styles, Table models $1.75 and up; Con-

soles $5.95 and up; Combination Consoles $15.95

and up.

New illustrated bargain bulletin lists mony uncut
e, table, p . an binetion cabinets,

as well as all radlo parts

SEND FOR THIS BULLETIN TODAYI

LAKE RADIO SALES CO.

415 W. Randolph St. Chicago
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FBLILE
FREMUENCY COMNTROL
SLHPAL My wwt s

FHEQUEMD W
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I, Ha,

FOR DEPENDABLE
CRYSTAL CONTROL

Plus performance is deliberately
built into every Bliley Crystal
Unit. Ask your Distributor for
descriptive éircular A-8.

BLILEY ELECTRIC COMPANY

UNION STATIGN BUILBNG ERIE, FA

w HEARING AID
'/ IN KIT FORM

Enables
Servicemen to Get
Profitable Hearing Aid Business.

Nersloctien, 10w dou can build yvour awn lsaring
ald busiiess  Be first o the piarket with this com
pact hearing  ail It mitperfurms 2.anbe  fnstro-

tmelits @id Hos bess haitery drain Easaly huilt by
craftsmen Irs small batterles ghve long  senvice
Thix medns You can assenible an excellent hearing
anl st low ecost Never befure has

ahyone heen able to reach this proti s so
able market with_all these advantages —
Wiite todsy for information LIsT
Catiplete ki, all components guarantesl

Servicemen and Deaters: Write for Discounts Today-

MICROTUBE LABORATORIES

2474 W, Lawrence Ave

= Chicoge, Il

e F

Research

® Yas, the Aerovox Research Worker con be mailed to I
you month ofter month, obsolutely free ! Chuckful of

latest rodio and electranic dote, chorts, farmulae, dia
grams, suggestions. Simply ndispensable m your work
® Ask focal jobber about o free subscription. ® Or write
Acrovox Corporotion, Dept. RN, New Bedford, Mass

C
Sets. parts. supplies, public
address systems. amateur equip
menl_ testers  kits and fluores
cent hghting ar lowest prices
Huge stocks, bought months ago
ready for shipment the same
day your order 15 recewved The
Defense Program 18 making big
demands on our industry but be
¢ouse of our advance buying we
are sble to 1l your orders
promptly and efficiently

PACKED WITH
VALUES!

BURSTEIN-APPLEBEE COMPANY

D214 McEE STREET, KAMSAS CITY, MISSDURI
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ties totaled $358.390,000, or over eight
times the cost of the Bureau! This
does not include the value of the
many cooperative facilities to Amer-
ican law enforcement agencies which
are rendered free of charge. Nor does
it include the number of lives saved
and the millions of dollars safe-
guarded by a fearless enforcement of
national laws. To show how effective
is the FBI, during their fiscal year
ending June 30, 1941:

1. They obtained convictions in 96 %
of the cases investigated and brought
to trial.

2. They obtained imposition of sen-
tences totaling over 16,646 yeurs in
addition to 3 life sentences.

3. They located 2.6.33 Federal fugi-
tives from justice.

4. They assisted, through their 1den-
tification Division, in the location by
law enforcement officers of 7,102 fugi-
tives.

Unfortunately, there is too little
space to describe the many fascinat-
ing phases of FBI work. Much of it
is, of necessity, a secret. But for the
young man between the ages of 23 and
35 who has the physical, mental and
moral qualifications to become a Spe-
cial Agent, there can be no more in-
teresting work. no matter what the
field. To those who desire the infor-
mation, the FBI will be glad to furnish
publications and data in reference to
its various positions upon inquiry to
Director J. Edgur Hoover. Washing-
ton. D. C.

Probably the position with the FBI
which would be of most interest to
radio men is that of radio operator in
the FBI technical laboratory. Aside
from the physical and other require-
ments, the applicant must be between
23 and 35 years of age, must have at
least a high school education and must
be able 1o receive and transmit 25
words per minute by radio, Trans-
cription of messages must be direct on
the “mill.” Also. the applicant must
be able to operate a teletypewriter
and must be capable of doing ordinary
repair and maintenance work on a
radio station under the direction of a
radio engineer. The starting salary
is $2,000 per year.

Preferential consideration will be
given to applicants having (1) a col-
lege education and degree in one of
the sciences or in engineering; (2)
commercial experience in electrical
design, construction, operation or re-
pair; (3) education and commercial
qualifications in radio or communica-
tions engineering.

All in all, it appears to this writer
that there are many hundreds of ra-
dio men who could qualify for this
type of work.

Then, there is the sombre side too.
For the past fifteen years, at the rate
of about one per year, there grows a
list of Uncle Sam’s G-Men who have
given their lives on the altar of Jus-
tice. For them, the case is closed—
the chase is ended. But they leave
behind them a grimly determined lit-
tle band of patriots to whom *“no case
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ever ends for the Federal Bureau of
Investigation until it has been solved
and closed by the conviction of the
guilty or the acquittal of the in-
nocent.,”

The score in this skirmish between
the United States FBI and the Ger-
man Gestapo reads—

Accused
Found Guilty ............ . i
—and Uncle Sam’s G-Men chalk up
another victory in the fight to pre-

serve our freedom!
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Police Radio
(Continued from puge 36)

antenna which is used for reception of
the cars on 30,580 kc.

His transmitter is remotely con-
trolled by the Muskegon Heights
Police located ahbout two miles south
of the police building, Through a
single pair of telephone wires they
receive transmissions from their two
way cars (using the ultra high re-
ceiver at the main station) operate
the transmitter, mute the 2442 kc. re-
ceiver, and place a monitor speaker in
operation when they are transmitting.
The desk sergeant at Muskegon
Heights merely uses his press to talk
switch to perform these operations.

Police Radio Priority

’I‘HE Office of Production Manage-

ment has assigned an A-10 rating
for police repair orders and effective
September 9, 1941. preference order
P-22 for the purpose of facilitating
the acquisition of material for the
repair of the property or equipment
of certain industries and services has
been issued,

This rating is issued only for the
purchase of supplies for maintenance
of police radio equipment. It does not
include the purchase of new equip-
ment, such as additional receivers,
transmitters, etc. The rating will
benefit the various police departments
in the following manner: As an ex-
ample, if a police radio transmitting
antenna or transmission line is dam-
aged due to lightning, and a new line or
antenna is needed as soon as possible
to place the station in service, the
preference rating order P-22 is placed
on order to the manufacturer, and if
he has no further orders with a higher
rating, he must fill the police radio
order hefore any others. This rating
will be particularly valuable when at-
tempting to obtain material which is
very scarce at the present time, such
as condensers, transformers, etc.

Upon examination of preference rat-
ing order P-22 it can be seen that the
Federal, state, county and municipal
fire and police services are under the
first heading in the entire group. This
means that purchases made by police
radio departments have a greater
priority than purchases made by the
other radio services, such as commer-
cial broadcasting and communication
and over all the other industries and
services listed under the order.

RADIO NEWS
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A police department, in order to
apply this preference rating to a de-
livery of material to it, must endorse
the following statement on the origi-
nal and all copies of the purchase
order or contract for such material
signed by a responsible official duly
designated for such purchase by the
department: “*Purchase Order for Re-
pair or Emergency Inventory—Prefer-
ence Rating A-10 Under Preference
Rating Order P-22."

This endorsement will constitute a
certification to the Office of Production
Management that such material is re-
quired for the purposes stated therein.

If the manufacturer with whom the
order is placed does not have the stock
with which to make up the material,
he immediately applies this same pref-
erence order rating to his supplier.

The word ‘‘repairs”™ as defined in the
rating means only the repairs needed
because of an actual or imminent
breakdown, from whatever cause, of
a police department’'s property or
equipment. The words “emergency
inventory” are defined as the mini-
mum inventory of material required
to provide for repairs to meet an
actual or imminent breakdown, from
whatever cause. of a police depart-
ment’s property or equipment.

The only persons entitled to apply
this preference rating on material are
the industries and services listed on
the rating and the supplier who
furnishes such industries and services
and these applications are restricted
in our case to a police department who
obtains material in excess of his re-
quirements for repairs or for his
emergency inventory unless the ma-
terial cannot be ohtained when re-
quired without such rating,

The Federal Burean of Investigation
has agreed to extend full cooperation
to the various police departments in
attempting to obtain priorities for ma-
terials that are in urgent need. Since
the FBI in Washington can contact
the central headquarters of OPM who
in turn contacts the various branches
throughout the country regarding
priorities. it is suggested to work
through them in extreme emergencies.

This ¢an he handled in the following
manner: When making up purchase
orders, form the hill in triplicate. send-
ing one to the manufacturer, one to
the FB! in Washington and keeping
one.

In many instances materials cannot
be supplied to a police department by
a manufacturer because the order is
small and he cannot obtain the stock
unless he has a larger order or a
greater demand, and he must hold up
the order until he can get the neces-
sary supplies. A suggestion for elimi-
nating this drawback was brought up
at the APCO conventjon in the form of
several police departments getting to-
gether and purchasing material for
their emergency inventory on one
order, thus enabling the manufacturer
to show a greater demand for the
material that he needs to make up the

order. 30—
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Beneh Notes
(Continued from page 31)

and the 43Z3, and the set-owner may
experience frequent trouble unless the
source is eliminated. According to the

tuhe manufacturers, the simplest
method of doing this is to shunt the
tapped portion of the rectifier tube
filament with a resistor. When a pilot
light is used, the resistor should be
300 ohms, and if a pilot light is not
used. the value of the resistor should
be 800 ohms.

Special Announeement

RDINARILY, construction articles

have no pluce in this depurtment,
which is intended to cover topics of u
general natwre but since the invention
to be described solves « problem of
long standing we take pride in pre-
senting:

The Eureka Statie Elimianator
GREAT sadness descended upon
the writer some time ago, after

reading for the thousandth time of a
marvelous correction made in a radio
receiver. which it appeared had been
designed all wrong in the first place |
the engineers being unqualified igno-
ramuses in this instant. or ix it igno-
rami? This sadness was due to
thoughts of the years wasted in atten-
tion to books and periodicals devoted
to the elusive electron and it allies.
Each month it becomes increasingly
apparent that the principal deterrent |
te the rapid advance of the radio art
is the engineer with hijs slavish ob-
servance of the laws of physics.

However, as each cloud has its silver

lining, a great light dawned upon the
writer; since these laws have not been
repealed, why not ignore them as so
many other radio men have done, and
accomplish great things too? With
this comforting thought in mind. the
writer assumed the proper position for
such research by placing his feet on
the hench and leaning back in the
chair with the hands folded gracefully
across his stomach. The proper frame
of mind had scarcely been attained,
when the telephone rang, and a client
gaily announced that his Philco re-
ceiver had cut out again. Assuring
him this was indeed strange. but would
have our early attention, the research
position was assumed again. Hardly
had our eves closed when the phone
again disturhed the flights of genius.
Ah. a lady in distress. It seems that
her 1929 receiver, which has never had
a thing wrong with it before, has
mysteriously gone out of operation
with a loud sizzle and a cloud of
smoke. By firmly refusing to guaran-
tee a repair for $1.25 we get rid of her,
and return to the seat of wisdom.

Now fortunately arrives a period of

quiet, unbroken by rude customers,
and we return to deep cogitation, re-
viewing the unsolved problems of

Another New Display
to Add to Our Big
List of Sales Helps

IF VLR RADYE S

radio. Naturally, the primary curse
is thought of first, the problem that
has defied all efforts until now,
namely: Static. By adhering closely |
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= SYLVANIA

bl Tealea”

RADIO TUBES

MARK UP ONE for the Sylvania Adver-
tising Department. When Rosemary
La Planche was named Miss California, she
was picked for our big Football window dis-
play. Months afterward, on September 7.
she was named Miss America. So the Syl-
vania Radio Serviceman’s window display
this Fall is a portrait of Miss America.

Other Sales Helps by the dozen are yours
FREE or at a modest cost. Get full infor-
mation and samples of what you may want
by writing Hygrade Sylvania Corp., Dept.
RN12, Emporium, Pa. Write today before
you forget. :

Sylvania Helps You Sell=Sce Below

1. Miss America Foot- 16.
ball Window Display 17.

Technical manual
Tube base charts

2. Counter displays 18. Price cards

3. Electric Clock signs 19. Sylvania News

4. Electric Window 20. Characteristics
signs Sheets

5. Outdoor metal signs 21. Interchangeable tube

6. Window cards charts

7. Personalized postal 22. Tube complement
cards booka

8. Imprinted match 23. Floor model cabinet
books 24. Large and small serv-

9. Imprinted tube ice carrying kits
stickers 25. Customer card index

files

Service Garments
3-in-1 business forms
Job record cards
(with customer re-
ceipt)

10. Business cards

11. Doorknob hangers 26.

12. Newspaper mats 27.

13. Store stationery 28.

14. Billheads

15. Service hinta book-
lets

SYLVANIA

SET-TESTED RADIO TUBES
EMPORIUM, PENNA.
Also makers of Hygrade Lamp Bulbs, Hygrade

Fluorescent Lamps, and Miralume Fluores-
cent Light Fixtures.
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QUICK, EASY WAY
TO TRAIN FOR

FLL FINA!CCE YOUR TRAINING
Mail the Coupon TODAY and 1°)]
not only tell you about my quick,
€asy Way to train for a good pa
jobin Radio, Television and Sound,
BUT., 11l also tclleluu low you can
et it and pay for it, in Easy
monthly payments starting 60 &
days aiter 8 weeks' training period.

LEARN BY DOING
On Real Equipment in c(;vne Shops
Simple. easy method of Practical
Trainingk. You don’t need previ-
ous expericnce or a lot of book
learning. You work on real equip-
ment in the Coyne Shops at
Chicago. This 8 weeks training pre-
pares yon for a job in service and
repair work—we also offer radio

rating training. Full details of
this training will also
when you send coupon.

EARN WHILE LEARNING,

Job Help After Graduation

Wo help you get part time work to help with lving expen-
Bes ap on give you employment service after gradustion
--------------------------
H. C. LEWIS, President,

Radio Divislon, Coyne Electrical School,

500 S, Paulina St., Dept. 9i-3K, Chicago, Iil.
Dear Mr. Lewis:

Please send me your Big FREE Book, and details
of your PAY-AFTER-GRADUATION-PLAN
NAME . . iiiiiiiinnrrrannrrnrares
ADDRESS., _, LR

CITY

sent you

MODERN PARTS for
MODERN CIRCUITS

ﬂ‘m . . E ga{:;
Upp

CATALODG UPOMN REQUEST

APS

ary Elecirol

SOLAR MFGC CORF. Boyonne New Jersey
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to our new resolution to avoid all
hampering rules, a solution is found
in ten minutes. Momentarily slipping
back to the ways of erudition, we
murmur “Eureka—Eureka,” an old
Greek word meaning “Why didn't
someone think of that sooner?” With
no thought of personal gain, but
simply to show what chumps the engi-
neers are after all, we hasten to give
the sensational details of this amaz-
ing discovery—absolutely free, no box
tops nor facsimiles required.

Most of us know how the radio
waves from a transmitter look when
viewed on the oscilloscope, a smooth
symmetrical design. Then let us pick
up bursts of static and reproduce them
on the magic screen; the result is a
rough jagged pattern. It is easy to
see that these jagged impulses can
readily hook on the wave from the
transmitter, and are thus pulled thru
the receiver and thrown out of the
speaker with the well-known distress-
ing results. So far, so good—but what
to do about it? Pin back your ears,
my lads and hearken.

We all know that static covers a
broad band, several megacycles wide,
whereas transmission from the station
is restricted to a 10 k.c. channel—thus
the answer is practically under our
noses. We will simply remove the
static as it comes down the antenna.

First obtain a piece of copper screen
about one yard square, connecting one
edge to ground. In the center of the
screen, carefully cut a round hole,
exactly ten Kkilocycles wide and run
the lead-in through this hole, center-
ing the lead-in carefully. The action
is obvious—as the radio wave passes
through the ten-kilocycle hole, the
static hanging on the edges is scraped
off by the screen and diverted to
ground!!! While this super-achieve-
ment would be sufficient in itself, this
is not all the benefit that may be had;
by inserting a lamp socket in the
ground lead from the screen, free light
may be obtained as well. The idea is
free to all, the writer asking for noth-
ing more than the feeling of a good
deed well done.

—B0-

Military Radio Facsimile
(Continued from page 25)

hook-up, while the plane continues its
scouting, simultaneously directed by
radio telephone from headquarters as
facsimile unit in plane is multipiexed,
at least as far as the U. S. Army's
facsimile unit is concerned, so that an-
swering voice of scout and photo or
map is carried simultaneously on the
same waveband.

The facsimile unit is the invention
of a British-born American, named
William G. H. Finch, a former Assis-
tant Chief Engineer of the U. S. Fed-
eral Communications Commission.

After years of experimentation, Mr,
Finch was the first to solve and patent
his ingenious solution of the baflling
problem that prevented successful
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telecommunication facsimile machines
—critically perfect synchronization be-
tween the stylus, the wire needle
which burns in the image on dry
chemically-treated paper on the drum
of the receiving facsimile unit, and
the scanning movement of a tiny
beam of light traveling across the
message at the rate of 100 scanning
lines an inch. Mr. Finch finally suc-
ceeded by employing a special “Syn-
chronizing Impulse” instead of the
costly, inadaptable and cumbersome
system of tuning forks.

30—

Serviceman®s Experiences
(Continued from page 32)

the set is installed. Then all that has
to be done is to receipt the bill and
say good-bye.”

“You are very opinionated,” 1 said,
“and everything you have told me is
open to—"

The ’'phone rang. Al answered it,
said “yes” a few times, hung up, and
turned to me.

“Did you promise Harrison's Philco
at four p.m.?" he asked. .

“Yeh,” 1 replied, "but you were so
long-winded that—"

“I should have included something
about tardiness in my lecture,” he
snarled, and handed me the set. Then
he walked to the door, opened it, and
swung his arm toward the truck.

“It seems the senior partner is an
oracle,” I said as I passed.

“Do you mean to say,” he came back,
as if aghast, “that you don’t agree
with me in one of my points?”

“In none of them,” I said, just be-
fore I put the truck in gear. *If your
statements ever appeared in print,
you'd have to open your fan mail un-
der water!"”

30~

Theory and Practice of
Dise Recording. Pars 4
(Continued from page 28)

trated, after approximately 30 min-
utes of use on a nitrate recording
blank. Note how the tip has wern
very jagged and irregular. It is im-
possible to make high-grade recording
with any kind of needle having a tip
such as this. The time in which the
breakdown of the point occurs natu-
rally depends on the disc material,
the recording speed, and the type of
the cutting stylus.
Plagback Needlex

We must consider the shape of
groove when selecting needles that are
to be used for playback instantaneous
recordings. These needles fall into
the same classifications as do the cut-
ting styli. They must be of the proper
included-angle and radius in order to
match perfectly with the shape of the
stylus and the groove which it cuts.
It must be able to retain a high polish,
be free from any imperfection which
will distort to the walls of the groove
and must be made of a material which
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will stand up under extreme frictional
heat.

The best known material for the
playback needle is the ‘“Sapphire.”
These possess the same characteristics
as do the “Sapphire” cutting styli.
Like their brothers, they must be
handled with care as the tip is ex-
tremely  brittle
and subject to
breakage under
shock. A sap-
phire point or
tip is capable of
retaining proper
included - angle
and general
shape for playing back thousands of
records. In fact, the life is so great
that manufacturers have adopted them
as permanent equipment on their play-
back reproducers or pickups.

Steel needles may also be used, such
as the “shadowgraphed” type which
is essentially an ordinary stcel needle
with a rounded point and one which
is entirely free from burrs or other
imperfections. Needles such as thorn,
cactus, wood, or fibre cannot take a
high polish and should never bhe used
on records which have a soft coated
material. They are not capable of re-
taining any definite shape and the
small particles of material which are
torn off, due to friction, will rest down
in the grooves and in turn will greatly
increase the normal surface noise.

In order to retain a high degree of
reproduction, it is necessary that the
playback stylus receive the same at-
tention as that given to the cutting
styli.

Manufacturers have helped tre-
mendously in aiding the home record-
ist to get better resulis from his ef-
forts, It is only with a complete un-
derstanding of the problems at hand
that one can appreciate the need for
using the best possible styli that
money can bhuy, as in the long run they
will he the most economical to use.

The next article in this present se-
ries will appear in the Feh, 1942 issue
of Rapio NEws, inasmuch as our en-
tire contents next month will he de-
voted to Radio in National Defense.
This article will cover the subject of
“Pick-up Tracking Error,”a highly im-
portant subject for the recorder.

—30-
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Book Review
(Continued from page 36)

charts for the auto-radio specialist;
replacement and comparable battery
specifications and data charts for 1,250
portable radio receiver models. Of
special value is the most complete tube
chart ever published — 20-pages long
giving for the first time anywhere,
complete information on the charac-
teristics, classification. interchange-
ability and socket connections of every
type of American receiving tube ever
made.

Included among the remaining 180
pages are comprehensive trade direc-
tories of all manufacturers related in

December. 1911

any way to the radio industry, and 53
more reference charts and graphs pre-
senting permanently useful data on a
variety of important subjects such as
ballast resistors, dial lamps, tubetest-
ing, magnet wire, tuning coils, grid
bias resistors, resistor “preferred” val-
ues and tolerances, condensers, trans-
formers, all RMA and manufacturer's
color codes (including two original
and ingenious resistor and condenser
color code and value identification
charts) parallel and series circuit net-
work calculations, decibel, volume and
tone controls, filters, conversion fac-
tors, “Time constants,” reactance. ra-
dio servicing formulas, and many other
important subjects. It does not dupli-
cate any material found in other serv-
icing manuals.

An important innovation in this new
Handbook is the fact that every chart
and data table is preceded by a clear,
detailed explanation of its contents,
together with instructions and actual
examples for its use. This entirely
climinates “dead” material such as is
found in so many other data hooks-
“dead"” because the owner does not
understand the data as it is arranged,
or does not know how to apply it to
his needs.

The revised IHandbook is bound in
handsome gold-lettered black Fabri-
koid with a stiff cover meant to stand
constant handling in the shop. To
really appreciate its completeness and
merit, every service man should ex-
amine a copy for himself-—page by
page.

“THEORY of GASEQUS CONDUC-
TION and ELECTRONICS.” hy Fred-
erick A. Maxfield and R. Ralph Bene-
dict, published by MeGraw-Hill Book
Compaiary, 330 West 42nd Street, New
York, N. Y. 463 pp. plus index. Price
$4.50. In this important new hook the
chief aim has been to interpret in a
systematic way the underlying phe-
nomena upon which the properties of
all types of gaseous conduction devices
depend. Thus the authors discuss not
only high vacuum conduction as found
in radio tubes, cathode ray tubes. and
phototubes, hut also the theory and
application of corona, sparking. glows,
and arcs.

Both in plan and treatment the hook
is designed to give undergraduate stu-
dents in electrical engineering and ap-
plied physics a knowledge of the fun-
damental thcory of high vacuum clec-
tronic equipment and of the theory of
gaseous conduction,

Stress is placed upon the scientific
principles involved in the conduction
of electricity through gases. rather
than upon specific apparatus and ap-
plications. As far as possible, the au-
thors have given a quantitative rather
than a purely descriptive treatment.
Examples of the application of gaseous
conduction drawn from engineering
practice are included, but no detailed
description of devices and circuit ap-
plications is attempted.

The following topics are among
those discussed in considerably greater
detail than is customary in textbooks
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on electronics:

—the relationship between pressure
and temperature and molecular en-
ergies and speeds;

—the velocity distribution laws and
"the concept of free paths and the
distribution of free paths;

—mobility, diffusion, and recombina-
tion;

—the theories of jionization by collision
and the development of self main-
taining discharges;

—sparking potential and corona dis-
charges, and glow discharges;
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—methods of determining plasma
characteristics by the use of a probe.
This excellently written book should

be in the library of every undergrad-

uate student in electrical engineering.

“PRACTICAL RADIO MATHE-
MATICS,” by M., N. Beitman, pub-
lished by Supreme Publications, 3727
W. 13th St., Chicago, Illinois. This
booklet is designed for home study by
students in radio servicing or com-
munications. The man engaged in ra-
dio service work and possessing a
working knowledge of arithmetic and
elementary algebra sometimes fails to
connect his knowledge of mathematics
to e¢veryday radio problems. This
booklet will clarify those problems and
will help to ease the difficulty that
many may have in applying their pres-
ent knowledge to problems that come
up in the daily work.

Servicemen's (Case
Histories
(Continued from page 40}

2) renlace the o.1-mid. sereen
by -pasf conldebser, as it often
causes (rouble due ta “open-
mg

FORD-PINLCO 1935 Aute Hadio
Intermittent .. 11 header sheaker cone  leads
reception, short-eiregiting 1o steel

spring support
tap il wiggle the 0.01-mfd.

Low volume
Intermittent . 1)

reception condenser connected 1o vol-
(tubes 0.K.) ume control,  If faulty., re-
place

-1 remiove gears from dial as-
~embly. Carciilly  “‘peen’
outl - teeth  of gear  which
holidls pointer until it meshes

closely with intermediate driving gear

Dial jumps ...
calibration

FORD-IPHILCO
Intermittent . .11
recepting
{tubes check
0.K.)

1936 Anto Radio

tap mnd wiggle the 0GLanfd,

condenser conneeted  to vol-

ume control. It fauliy, re-

Dlace

21 cheek  Tor poorly  soldered
connection at one of oscita-
tor coil lugs

Hum ......... 1) check all fillers condensers
tloud and 2l filter condensers  ¢heele
deen) O.K.. «¢heck  the 0.25-mfd.

condenser an the grid return
of ontput tube for “open't
condition

Volume de- .1) secondary winding of second

creages when if tran<former “open’
volnhie ¢on-
trol is turncd
“on' full.
Distortion
GENERAL ELKCTRIC A-85

.1} check
ohm

voltage aeross 3.000-
first-andio  eathode 1
sistor,  1f ks than 2 or
volts, repliace the electrolylic
hassing this sectron,. Use a 5 to
olt amit

Inoperative,
Weak reception

condenser b
10 mfd. 2

GENERAL ELECTRIC 3-85
(I'ses sam¢ chassis aR RCA-R-12 receiver.) See
also the Case Histories listed for (he RCA-R-12
receiver

Weak reception. 1)} replace entire filter bloek (do

Mutorboating not  replace only  any  indi-
rournd. \hh al sections that may test
Whistling or Sfauhy™
squealing

GENERAL ELECTRIC K-83
(UJses same chassis asn HCA-240 receiver.y  See
the Case Histories listed for the RCA-240 receiver

GENERAL ELECTRIC BG Neries

Noises like ....1) condenser in “Seniry box™
static but sta- under BAR tube ‘‘shorted.”
tion cannot Unsolder all leads on Sentry
be tuned in box.  remove  front  dial

scerews, 1ift up dial assembly.
pull out band shaft, remove
front section of rentry box from bottom

GENERAL ELECTRIC A-RG
No fi€nals on ..1) short-circuited 0.1-mfd. con-
all bands, denser (G800 in Csentry
Static bux" (part No. R(C-096)
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onen-circuited 0.0013-m1d.
coldenser ((21), nrn\'l'nl.im.'
the receiver from oscillating
on that band

Invperative on 1)
“C” band,
(aperates per-
fectly on all
other barulsi

Loss of volume, 1) open-circuited 10,0000l re-

Poor seleetivity, gi=tor  stelion {(RIR) or
tabnormally tapped  resistor (R0, Ri7.
high screen RI18)

voltaze on
'K 7T i-f tube)

MAIESTIC 500
Inoperative 1) replace ihe small 50.000-nhim
over part oscillator grid leak comrected
of dial from eathode to zrid of the

GA7 tube,  This resistor of
ten inerease greatly in value
Inoperative .. .1) short out the AVE 300006
wlhien neariy ohm resi<ior in 1he grid-re-
honse light is turn ciretut of the 4A7T tube.
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1he =surge. paralyvzing it op-
eration
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1Y dmll a hele in the top "of
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connecting it neross  (he (ranz{ornmcer  primary.
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Selectivity

MOTORCLA B2A

Whistling or ..1) connect a @0-ohm non-indne-
sguealing, or tive resistor direetly i the
thumping on grid lead at grid cap of mixer
high-freq. end tube. This will act as a
of short-wave ~uppressor of oscillations
hand around
20 me

MOTOROGLA B8 (Super “8B”) Auto Radie

Tnoperative ... 1) (ry geveridl new tubes in ori
Over part of ical autwdyne detector-osalla-
dial tar eircut

2} if this fails te remedy trou-
ble. try a 4.500-0hm cathode-
biax resistor and resolder all
oscillitor cireuit connections
tineluding  coil  wires 1o
terminal Tugs and connecting
leads e

Twow sensi=- ., . 11 fandty™ §-f unit
tivity 2Y reeeciver cirettits not aligned
properly

3y faulty 346 tubes

4} il plate  voltages  are  low.
cheek for faulty “BR" Fecti-
fier tube. faulty huffer con-

densers. faulty  ElRonode
CNoisy' oL 1) coil =hield cans not properly
operation L’r'unndml
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20 vojieer epil lead
3 ) chaxssis

poor  coltiection  on
plug
41 faulty volume control

PHILCO 3930, 38-31, 30-335

Inoperative ...1) see Note (PP} listed  under
“thileo Reoeiver  General
Servicing Data™ at befinmng

of Philco case histories

2) s Note (N} h=ted  umler
“Philee Recciver  General
Servicing Data’ at heginning
of Phileo case histories (in-
dicated by resistors No. 5
and Ne. (6 burning ) —check
for “shorted” rectifier tube

first

3) “open” field coil No.o 41

4) “shorted"” condensers No, 27
:m(I .\'o. I3

5) “epen” primary in i-f trans-
l’(»rm(-r No. 12 and No. 20

68) “open” winding in oscillator
tr.msfurmq r No. 6§

7) “shorted” integral  comiwen-
saling  colidenxer parts N,
208 and Nao. 20 in i-f trans
furmrr .\'n. k4 1

8} “shorted” ('(mIleﬁ.lllllg‘ con-
denser assembly No. 5

.1} refer 10 Care Histories for

thexe troubles listed under

Phileo 325 recerver

“open’  condensers No. 30

and No, 33

Push-bittton
troublex

Intermittent .. .1}
reception,

Weak. “tinny"
signal

Weak receplion 1)
on push-but-
tons un
broadcast

Distortion at .. :

low volume 2

“open’ semmlary m antenna
trinsformer Nao. 2

“shorted’ condenser No.o 35
cheek  electrolytic  condenser
Nao. 13 for a ground through
its mounting

“sliorted” econdenser No. 33

Distortion at ,.1)
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Low volume 1y replive: the BO-Mezohnme e
Distaortion sistor hetwoeen the tirst crrid
s cathode of A
Low volmme 1) defeclive 10y
resistors.  Ret
willl wike-Wound  unils
Fuding out of .. 1) check =creen hy-na coluden
~ignal when et lowered  capaeity o
et Warms un open’
23 cheek Besupply by-pas< con
denser
Ay eondenser U3 1Ry
41 heat of b ler Tesy

ing rubher insubiation hetw

wire and shiehl of 1
whe  grid lead,  eans
short-cireuit. Rewire  with
eotton-insulaled wir
Whislling or T decrease in capaecity of con-
syucaling, denser Ca0. Replaece with »
Motorboating 4-mfd.. si-valt paper tyim
aennnd i
tspop= when 20 i 2BT lTube
1yvpe “TBT 3 thit skl 1o seeond al
tulw: zrid enp teactor  grid cap lits nzhtly
is touehed in tube shichl <lot and =

with the- well grounded 10 chassis

fingery

Maotarhoatime 1 decrease in capéacily of sereen
o condenser <1, Replace with
tan all times v Lo-mifdd, it

Maotorboating 1 move antepnn amd  groumi
=t wire= away  fram the 2AT
Thel ween =i 1w to the 2An sude of the
tioli= oy 2117 tuhe

Constant Lol Copen’ filter  condenser—
“popping”t wos likely the 4-mfd. unit

SILVERTONE 1500 Pawr Shiftr
1or #i-volt Battery Recviversd

Extessive hipn . 1) ~some radios are nol caquipped
in recerver with three or four-waire ca-
conpected to bles which bring the vibra
Powr Stafrr tor and filament cireuits om

of the olissis t lhe power

Irce. Excessive haom will

probably e o problem in this type reeiver un
til the vibrator is disconmected st s lugs or
terminals st the chassis and  brought. owm
with sepiacite Wires and cmmectsad 1o the Powr

.
Shifte direa For ohtaining minimum hum it is
important that the filament load i< connected B
the ¥ terminals, which <irpply power with
ninimum voltage mpple.  An open dnput eon
denser hee =F* supply will inlroduce #Xees
wive hum al and the outpt voltage wall drop
to .4 volte with loal.

Th open on the VY supply will
ko um and  cause The valtage  to
drop to 453 volis without losd
STROMBERG-CARLSON 115 Chaseis

Removiner [V e sube 1o fefove the 1wao
eliimsin Lrom setews i the corners of cabi
eithnet et belore (rying 1o Felllove
or The wlass duil
Wenli opera L reiting rof. oscillatar
o, e col il Wl
Inoperalive caking  fusually sl Tetnn
nalsr. Rentove coils and re

hiir
Dintartunr at 1 “leaky™ or shortdd™ a0l
muqdinim or mfd, comddenser connectd in
high volume weries with 10,000-0hm re-
wistor conneeted  from plite
to-plate of  push-pull L8

tuhes
Ruckeground . .. 11 insoflicient muaema. Use an

Lot 10 300 feet long
enna. sl antenna
ry. for open cireuit
|Ic fective #AR uscillatar tube.
(Trouhle does not show in
tutw 1ester.)  Replace

hiss

Setting of ... . 1) nermal serting of the fdelity-
fidelity-tone tomie control ig at the middle
cont —half red, half white. Al

red (High Fidelity 1 broadens
the tming and  should not
be used for distanee receptlon, All white (Low

Fislelity or Tone Control fully operated) eatises

muffled tone and reduced volume, A definite

“hump’ when passing through Normal shows

that Ihe seleetivity is maximnam and Tone Con-

trol is set for Staundard Fidelity
(To be continued)
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in Radie
Servicing !
REVISED &

GHIRARDI’S tniivcis
RADIO

Tionibloshooters
HANDBOOK

TF NOY AYAILABLE AT YOUR LOCAL JORRER
USE COUPON IN ORDERIND

From the Editor of SERVICE: *. , .

definitely a
best buy' even for those servicemen who already bave
!br brevious edition.’

As important o servicemen as test equipment,”’
M. L. Muhlman, Ed.. RADIO SFRVICE DEALER.

Here's 2 book edited by an oxpert for today s servicemen.
Now. when you haven't hours enoigh or hamds ehongh
to handle nl the new husiness the etnergeney is creating,
Gllrardt's revised, eniarged and u to-tlu-nnmne Itadia
Troublc shooter's Handbook is vitally important te you.
It can save You time and lubor . . . INerease your eM-
glency ~ehable you to get o lareer nll(-e of the servieing
O I

1lave at vour fingertlps for quick, easy reference, sucl
vital data as the trouble-und-remedy Case Histories for
1.607 madels of over 116 makes of recelvers and record
changers . . . LF. peaks and slgnment dara for 20,1738
superhets . .. gear rutics and seale ealibration directinnn
required for all sato radios . . . and lots More,

SPECIAL COMBINATION OFFERY Thr Radlo
T'roubleshooter s Handbook and A. 1. Ghirard{x A odern
Kndio Sereicing. This s & big book —over 700 pudes,
and glves you a complete course In maodern. practieal
service work. Bath fervicing books at thils special money-
saving price. $7.00.

5-DAY MONEY-BACK GUARANTEE!

Xowhere else will you find all the helPrul fartory=checked
WORKING DATA . the Invaluable servielng in-
formation contalned In these books. Ree far yourself
Take 1ve (days to exnmine Ghirardl's revised and en-
targed  wadte  Troubleshooter's iiandbook, and Meoedern
Radla Serriclng. the most coplete book on eévery phase
of servicing work every written, 1f you're not eonvineed
that these two grent manuals will puy for themselves,
return the books and your money will be refunded.
See yaur loeal distributor NOW. If he hasn't bath books
in stork, order direct.

Don’t Forget ... Prioces Going Up Januar, y 1
Order Now and Save Time and Money!

FREE! Color Code Chart

e eapy sl r lum
ot wn,

hurt. Righ! uj

lu the mlnulr

the only chart of its kind, ghing
ynu -ll RMA voding AFrufio hwend -
glance. And '+ FREE
Himrly rhack the coohan.

(l\ rec

1
order

1
GOOD FOR BOTH BOOKS! |

Radioc & Technical Publishing Co.

(Dept. RNA121) |

45 Astor Place, Naw York '

Hrnre puah mv cop

1
|
|
|
|
I AMonsv-fack traal,
|
|
|
1
|
|

of FAirarh’s Jetraed luu/w »
enclase 83.60 ($§ forrign

Combrination Gfer” | ..«- e 37,14 (§6.00 |

&-Dav I

Mr far (Aat ~
foreign),

] cr '

crse wend cuny of veur Resstor-(apacuar celor code
{ ehart

Dlense send me aditionsl (wfo on 1Ae nrw flandhosk. l

NAME, - 08c0Ea080a00 |

........ BTAI’E 58Go000

MOST IMPURTANI 1SSUE IN ¢ UIIR
HISTORY' ~ SEE PAGES 67 NOW!

Correspondence Co

| BADIO - ELECTRICAL ENCINEERING

ELECTRICAL ENGINEERING ©-: f“d

wsigotricnd fiskd. rrra Foursell &t Low C‘;ti
lnycn- can understand kl
l
RADIO ENGINEERING i ion o o it bl

ln- W be IUFm :a. s muun-tuh loeh-iea-u Expacimental
onures, only $38. Delerred paymen

LOW AS 25 fiaissi it i THg

L1y
I;ID HOW! magaMoes. (ull detalls,
LINCOLN ENGINEERING SCHOOL. Bex 331-R36. LINCOLN, Nebr.
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FASTEST WAY

TO LEARN CODE

Easy,Fascinating,LEARNby EAR
To Bea GOOD OP.

This New All FElectric
Master Teleplex  (ode
Teaching  Machine  is
exactly what thousands
are looklng for. No ex-
perience needed.  1deal
lor beginners—steps up
WEM 10 ALL Ops,
There 15 ho gness work
with  Master Teleplex.,
lweanse it records your
sending in isible dotg
and dashes by a brand
new method on a spe-
clally  hrepared  tape,
There are NO PERFO-
RATIONS, NO INK. Far Superior to an¥thing eier de-
veloped, A maivel of simpHeity. You SEE and HHEAR
exactly how Yo ate making your sizuals. You learn
vode the way »ou'll e nsing lt—by SQUND.  That's
why¥ practically every school teaching code nses TELE-

PLEX. Combplete course jncluded at no exira charge.
Used by many schools for teaching code. Low cost:
easy terfis. MONDEY BACK GUARANTEE. Send now
for bookiet RN12, no oblikation. [Postcard will do.

TELEPLEX CO0., sErsey 0 N,

NEW' 1942 MODEL pocket

lmmn Radio!

Urn: E P
POWLR (‘HY STAL!
tlom—8imple (4 Gpersie OW!
ERSREPORT 2.3 YEARS SER\
ICE—TICOUSANDS SOLD! M.L
10 WORKS

}l lll ,mys: “RADIO
GUARANTEED TD wORK—OBE \'f.ll sernCE llllll"[(

ﬂ-c complelyg lcndy So listan with instrustiona for use
uteln NO AI-NCTIIIC ‘PLUG IN" RE

0.. check) and pav Postman $1.09
e on areival or send 3299 for
NUMBER LEFT—GET YOUR NE
nt! Ideal aift for myone—ORnE
MIDGET RADID CD., Dept, RN-12 KEARNEY, NEBR

UrIMEED
I'j'l 1
J »

Intensive, lpeclallzed course, Including strong basls
trlcll englneering, & vmi-c:d

Modern l-born Lory.
ear courscs

n mathematics and e
Radio Theol? and I!eul
tultion. Self-help obpor nitles. Al
n A ronautical. Cheinical, Civil, Eecl.r al and Mes
hanical E‘.nxlneerlnz I"aruelpluon ln Clvul-n l’l.lot
lmngel'rmé:m Enter Decembe arch, June,
September.

INDIANA TECHNICAL COLLEGE

Xl E. washingten Blvd, Fart Wayne, lnd.

UNITED
STATES
SAVINGS
» /BONDS
0 AND STAMPS

O SALE AT YOUR POST OFFICE OR RANK

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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Cash Prize Contest
(Continued from page 26)

List of Prizes

First Prize .$100.00 cash
Second Prize ... 50.00 *
Third Prize .... 25.00 *

Fourth to Tenth,

Inclusive 10.00 “

Total Cash Prizes Amount to
$245.00

The rules of the contest are as fol-
lows:

1. The contest is open to all, except
to employees of the Ziff-Davis Pub-
lishing Company, Rapio News, and
their families.

2. Entries may be made in any or
all of the three groups—namely, Serv-
ice, Amateur, and General.

3. "Service” articles should describe
and illustrate test equipment which
may be built by the average service-
man—such as Tube Testers, Signal
Tracers, Signal Generators, etc.

4. Entries for the “Amateur” sec-
tion should deal with the design and
construction of various types of ham
gear, such as Transmitters, Receivers,
Frequency meters, U. H. F. Equipment,
etc.

5. Entries for the “General” classi-
fication include P. A. Equipment, Am-
plifiers, Radio-Control Devices, Re-
corders, Broadcast and S. W. Receiv-
ers, F. M. Receivers, Television Re-
ceivers and Transmitters, etc.

6. More than one entry may be sub-

mitted by an individual. All prize
winning manuscripts, diagrams, and
illustrations become the exclusive

property of the Ziff-Davis Publishing
Company. Excluded from the contest
are articles which have been published
in any radio magazine in the United
States. Entries will be returned only
if postage is included with the entry.
While exercising utmost care in han-
dling Raplo News does not assume any
responsibility for loss or damage of
entries. Any entries not winning a
prize may be submitted at regular
space rates.

7. Each entry must be accompanied
by a properly filled out entry blank or
reasonable facsimile. Entries must be
postmarked not later than midnight
February 1, 1942. Winners will be an-
nounced in the March, 1942 issue of
Rapio News. In case of tie duplicate
prizes will be awarded. You do not
have to be a subscriber to win a prize.
In all cases the decision of the judges
will be final. The judges will be: B. .
Davis, Editor of Rabio News; Ulmer
Turner, ex W9UG, Radio Commenta-
tor; Raymond B. Frank, Technical
Editor of Rapio NEws.

8. The Contest Editors regret that
they are unable to entertain corre-
spondence of any kind regarding en-
tries.

www americanradiohistorv com

ENTRY BLANK

CASH PRIZE CONTEST EDITOR
RADIO NEWS

740 No. Michigan Avenue
Chicagao, Illinois

Please enter the enclosed
CASH PRIZE CONTEST.
alt the Rules of the Cuntest.
My name is
(Call if any)

in vour
I agree to

RADIO NLWS Subscriber?

YES[] No[J (Check correct answer)
1 am a Serviceman, Licensed Amateur,

DX Listener, L\penm--nht, Student.
Lngineer (... ... .. . i i
The equipnment was built by

in ((iait-<;)”
Check here if article is submitted at

regular space rates (not contest) [J

Revolutionary Radio for Liberty

Nhips

‘ NEW type of commercial marine
<% radio equipment of revolutionary
design which can be installed on board
ship in one-fifth the time usually re-
quired has been developed in connec-
tion with the emergericy shipbuiiding
program. Among the vessels on which
it is to be installed are the 312 Liberty
type ships now being built by the
Maritime Commission. The new unit
combines in a single cabinet, radio
equipment which ordinarily requires
as many as twelve separate units and
eliminates the intricate system of in-
terconnecting wiring in the radio
cabin. It includes all of the radio ap-
paratus necessary for safety and com-
munication purposes.

The equipment was designed to meet
the speed requirecments of the emer-
gency shipbuilding program in mak-
ing it possible to do at the factory
practically all wiring and other work
usually done on the ships at the build-
ing yards. The new unit is practically
ready to “plug in” at the power sup-
ply and radio antenna system when it
arrives at the ship. This not only re-
sults in a great saving of time—but
releases many hours of highly skilled
labor for other National Defense work
since the installation job is compara-
tively simple.

The time saving advantages and the
great simplicity of design and opera-
tion combined in this new type equip-
ment are regarded by ship radio en-
gineers as one more of the many per-
manent technical contributions made
possible by the National Defense Pro-

gram.
-B0-

Television Leads ROCA Research
Laboratories to Clue That Cuils
Reflections from Glass

Research in television in RCA Labo-
ratories has led to a new chemical
process to reduce extraneous reflec-
tions from glass. It now becomes pos-
sible virtually to eliminate the streaks
that glare across show windows,
framed pictures, ground-glass screens
on cameras, and other glass surfaces
or panels. For example, the glass
faces of electric meters and the mul-
tiplicity of dials that confront airmen,
as well as those of automobiles, now
can be made reflection-proof, minimiz-

RADIO NEWS
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Ing chance of error in reading.

Success in the conquest of reflec-
tions, which have bothered man ever
since he first used glass, has been
achieved by scientists in RCA Labora-
tories while striving to improve con-
trast on television cathode-ray tubes.
They observed that the picture con-
trast always is greater when the
screen is viewed in a dark or semi-
darkened room. Since the images are
“painted” on the glass face of a
cathode-ray tube, thence to be passed
on through a thick glass protector
plate to a glass mirror, the challenge
of reflections was bafling. The ex-
perts in their study went back as far
as 1900 to pick up an important clue
dropped by Lord Rayleigh, noted
English physicist.

Extending the investigation of the
effects of hydrofluoric acid liquid and
vapor on glass, new signposts were
found for clearer vision in television
and in the wide fields in which glass
is used, whether in tiny lenses or big
show windows. Of particular interest
to the optical field is the fact that, as
the amount of reflection is reduced,
the light transmitting quality of the
lens substantially increases and
greater conirast results.

Dr. F. H. Nicoll, research scientist
of RCA Lauaboratories. developed the
new formula. Ilis process is based
upon the exposure of the glass surface
to hydrofluoric acid vapor. The vapor
etches away a small amount of sur-
face, leaving a thin, transparent film
of calcium fluoride measuring in thick-
ness approximately one-quarter wave-
length of light. This film is purple,
indicating that vellow and green, to
which the human cye is quite sensi-
tive, are not being reflected. Exhaus-
tive tests show that the film with-
stands hard rubbing, that it can be
washed with water. alcohol and a
number of other solutions, and can be
subjected to relatively high tempera-
fures without impairment.

Ordinary window glass, it is ex-
plained, has an average measured
light transmission of approximately 90
per cent. The other 10 per cent is lost
through reflection. It is this relatively
small amount of glass reflection that
often troubles human vision. By re-
ducing the 10 per cent to one per cent
or less. Dr. Nicoll achieves a minimum
power of reflection.

The process differs from another
method of treating glass, recently in-
troduced commercially by the Photo-
phone Division of the RCA Manufuc-
turring Company for use in the optical
systems of motion picture cameras and
projection units. Developed by G. L.
Dimmick, another RCA scientist, the
latter method deposits a thin, trans-
parent coating formed from a mixture
of fluorides and other minerals on the
glass surface without etching. This
method must be carried out in a
vacuum and is, therefore, applicable
only to comparatively small pieces of
glass. This treatment also results in
a highly eflicient and tough surface.

Discussing the numerous applica-

December. 1911

tions of his new method, Dr. Nicoll
sees it as a boon to accuracy and
safety in cases where aviators and en-
gineers must glance quickly at meter
dials and respond instantly to what
they see. Details of numerous com-
mercial applications are being worked
out by the RCA Manufacturing Com-
puny at Camden, N. J.

_Si)_ -

— :

Ham Chatter
{Continued from page 39)
|

he ean put a rig on the air

KI-IITII MATHIS of Americus, Ga., re-
turns with;

Rumors to the contrary, the okl chicken
eiiting ehampion i= still among the living,
after rambling arvound with Florida sand
for the past several months, Thanx to
WIHGEFEF down Cordele way for doing a nice
Joby in your seribes absence.

We spent seven months in Tampa where
we Niet a nice bunch of hamsg but Jdidn't
wel on the airr while there, WIFZR o nice
B watter cortainly was nice to your scribe
whilke there as well as others. Thence we
moved to Americus, teorgin, where we ara
;:_l:ul to annonnee that we witl he for some
time.

WK spent » while with us the other
day aml helped yoprs truly plan a vertical
<0 that we can grrm gome other guys that
have got sorte E during our :absence
to the  hame bands, Also  buniped  into
WHGLEW, ole goat headed willie the other
day and he is on road as a salesman during
urmmmer months after which he will go back
ta &#chool teaching,

]
=

W9IBH and his rig.

Whait has be come of our ole W 9 friend
who used to burst forth in these columns
itbout our chicken eating every once in oa
whils? And alse what editor do vouse guys
know that got sone peace anal =lecp while
o old mill was gathering dust? (It was
retiably  reported that the circulation of
IRapio NeEws  jumped B percent  after
tiwe )Il.umh.ntu page got rid of owr scrib-
ing.

WIDSE of Americus is plinning to get
back on shortlky after his bramd new house
is completed.  He also has a new addition
to the famlly which might be why he is
huthlnm.

$AUO of Montezuma tells us that he is
on ton meters with medium power once in
the while. Alzo WiEQBI s still active
there,

We recentty had a personal Q&O with
WIHFDE who has a nice job at Nawval Alr
hitce at JacksonviHe anil he is planning to
get on air there shortly.  Evervbidy we
know is getting a1 government job except
s,

A letter from a friend recently quering us
when was some Southern radio capital go-
ing te get intrested in television, dut sh—
sh— don't wiake It up. commereial radio in
the South is asleep and must not be roused
out of its slunther.

For the Record
(Continued from page 4)

3. The Association shall establish
standard trade practices for the pro-
tection of the public and the members.

4. The Association shall offer in-

www americanradiohistorv com

SPRAYBERRY TRAINS YOU

i s OON'T WAIT! START NOW!

Ynu Can Make Money Almost At Once

You'll be ruicikly shivwi how Lo uw. .nd
do nelgmmrn Radlo aervlce jobs

practice and profits. Y mslly l;-rn TQI—

N Modu Iatiun, SIEDAL lr-uuu. Uil Ras

a16. “CAute. u:n“l‘.)? Avl-nnnu |K Electronics. Facslmile
Rad!n, Radlo Set Repair and Installation Work.

I'll Prepare You Quickty In Snlrc Time 3 FE

Or At Camp vE L P

ou
rnylmz job In Radio or (o have a
unlnens of Your own.
You Gel Professional Test Eguipment
. - Plus Experimental Outfts
Includes 1468 RADIO PARTS (to
nulld cnm l!lc Radlo levor) RADIO
TESTER-ANALYZER. MY
stPl- RIMENTAL OUTFITS enlhle vou to
eondict  aActual experiments with vour
own handa
NO EXPERIENCE NEEDED

t makea
""m ke “IID d!ﬂerenu whll your Ddu.

een. [ e fit
a renl RAnlﬂ
coas Ix iy full Tr:ncnw:ﬁ\lfl‘" RO, .W

E SPRAYBERRY
COURSE IS SOLD UNDER
MONEY.BACK
AGREEMENT

RUSH COUPON

- sPlLA\'sl(l v Acngtuv op RADIO .

25. M univo Prace, N. '
Washinaton, €.

I"lenae ruuh my FREE copy . w TO <E

| MONEY N HADIO, L of “HO AR l

| Name. Age.. . I

,: I rdares Lo []

l State . []

4Mnll In envelnpe OF DEste CAUPON ON PENNY DOAteArdl
--------------‘

'PUBLIC ADDRESS
HEADQUA

HADOLEK De Luxe Publio. Address Systems
offer the most for our money in Styling—
Hi-Fidelity Performance — Reserve Power —
fast, convenient, easy installation. Offered in
=5, 30, 50 and 100’ watt sizes — {or perma-
nent, portable or mobile use. They feature
from 2 to 6 input channels, built-in input and
mixing contrels, AVC, and the newly devel-
oped "feedback'’ tone control circuit. Wide
choice of microphones and speakers. Mail
coupon for complete information,

RADOLEK’'S
NEW 1941 RADIO PROFIT GUIDE

Indispensable to every
serviceman,deater and
sound engineer. Send
for big FREE Radolek
Prdiit Guide now!

R SEMD TODAY!

FELTE P 8 PIEEY
PO CARE

" RADOLEK CO., Dept. B-61 |
l| 601 W. Randoiph S( Chicago, 1. |
H Please send nformation on Radolek Public Address |
| cquipmant—also the Big Radio Profit Guide.
{ Name l
| Address |
L 0O DEALER O SERVICEMAN (O EXPERIMENTER
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in MICA
CAPACITORS

@ As its contribution to the further
advancement of ‘‘ham’’ radio in

these critical days of national de- |

fense, Rerovox makes available to
you those extra-heavy-duty capaci-
tors heretofore made only to order
for government and commercial
communication companies. Here,
for instance, are those stach-
mounting micas you've always
wanted, to make your ‘‘rig’’ truly
professional:;

STAck M
~MOUNTIN
; "ot G MIC
yne’l!g?g. 3!3 dia. x 19 ::us
1300 - 2000 v, ¢4 01 mfy
Type 1950-
s 3]/’1
00001 1205 313 dia y o " tall
- v-md. 6000 to (o m?d
Type 1960: 41 .-
U001 mig 30800 3 ea
i) Vito .5 mfd
T -
T gt 5
1000+ . V. to .05 mfy.

Type 1980: 53~
ohog; 80 i dia x 33~ tall
A v.m d 35000 v, to 643 m?d.

e Ask Your Jobber...

He'll gladly go over the special data on
these communications-grade capacitors
with you and help you select what you
need. He’ll order the units for you, from
our factory stock. Or write us direct, stat-
ing your requirements.

bn Ganada: AEROYOX CANADA LTD., Hamilton, Oni.
EXPORT: 104 Varick St N. ¥., Cable 'ARLAB'
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| Louisiana-Texas

sured operations to the public in con-
nection with pick-up deliveries and
handling of appliances and radio re-
ceivers.

5. The Association shall establish
a program of public education to bet-
ter acquaint the public with the prob-
lem of maintenance and to establish
more cordial relations between public
and the members of the Association.

6. The Association shall establish a
membership program 1o assure the
public of the best technical service.

7. It is possible that the Association
may establish recommended service
charges. The public will be educated
to understand the necessity for basic
inspection charges. Because of the
nature of such work, there must be a
basic charge.

8. The Association shall estahlish
a code of ethics in connection with the
operations of the members of the As-
sociation.

With the definite understanding that
this organization at present is purely
local in scope, confining its activities
to the metropolitan areas of New York
City, it is more than likely that local
chapters in other key cities of the na-
tion will be formed. John F. Rider
has temporarily accepted the ofiice of
President of the Association, Ed Lowe
was elected temporary Vice-President,
Churles Olistein, temporary Treasurer
and Robert Herzog, temporary Secre-
tary.

A mass meeting of members of the
radio and electrical appliance servic-
ing industry has been called for No-

[ vember 18th.

HE Defense Communications Board

is studying a list of 1,600 hams who
are of age for military service, with
the idea in mind of fitting these men
into defense work. The whole scheme
is in a highly nebulous form. at pres-
ent, but something will break on it
before long, in all likelihood. If it is
decided to call upon the hams, the
service will be upon a purely voluntury
basis.

Those who follow radio develop-
ments in Washington have been sur-
prised at the Government's failure to
utilize the vast army of loyal, skilled
amateurs before this time. There have
been several ocecasions when it seemed
that the hams were in a position to do
the Government a real service. Army
officials, for instance, were urged to
use the hams in the manuevers in the
and the Carolina
maneuvers, but after some thought
turned down the idea. At present, it
appears that the plans to use hams in
the aircraft spotting units have been
shelved.

WATCH for the Defense Communi-

cations Bourd to assume charge
of priorities in the radio manufactur-
ing industry . .. the army is doing
more with facsimile than is generally
known. Recently, James Baldwin, of
Finch Telecommunications, became g
civilian aide to the Executive Officer
of the Chief of the Signul Corps to aid

Printed In U. 8. A,

www americanradiohistorv com

4

in development of facsimile for Army
use . . . John F. McKernan, amiable
OPM expert on radio manufacturing,
has given up his $-a-year to take over
direction of Western Electric’s $100,-
000,000 defense radio program.

PM'’s copper curtailment order of

" October 21, at first widely thought
to sharply curb radio production, ¢x-
empts all essential functioning radio
parts, according to an informal but
official interpretation given to RMA.
The order, according to OPM officials,
applies only to non-essential. non-func-
tioning parts of radio, such as trim,
escutcheons, ete, and does not apply to
any electrical conduction or associated
functioning components of radio.

Special! aluminum allocations in 1942
of foil for electrolytic and fixed paper
condensers, and also aluminum for
tubes, have already been taken up by
the RMA Priorities Commitlee with
the aluminum branch of the OPM Pri-
orities Division. RMA has been re-
quested to secure statistics as a base
for the prospective 1942 special alloca-
tions program for electrolytic and
fixed condensers and tubes. Tentative
consideration and study is being given
to the special radio industry aluminum
allocations for 1942, with present OPM
trend toward providing limited alumi-
num for condensers and tubes, on a
diminishing scale from January to
June next year. Regarding aluminum
for permanent magnets for speakers,
ofticials feel that nickel-steel sub-
stitutes for aluminum in such magnets
are now available for future civilian
speaker production in 1942,
‘ ANUFACTURERS of molded
“ radio cabinets will continue to
benefit, during October. by the terms
of Amendment No. 1 to General
Preference Order M-23, which a second
amendment issued today by Donald M.
Nelson, Director of Priorities. extends
through the current month. The
amendment has to do with the use of
synthetic resin molding powder by
manufacturers of molded radio cabi-
nets.

0NE Government body that seems

to have taken some cognizance of
the usefulness of the hams is the Nel-
son Rockefeller Committee which is
seeking to promote better reidiions
with South America. In October Earl
F. Lucas, W2JT, of Midland Park, N.J.,
was authorized by the Federul Com-
munications Commission to communi-
cate with amateurs heyond the borders
of the United States.

W2JT activities in inter-American
broadcasting will be on behalf of the
newly formed Inter-Americun Esca-
drille, an organization of aviators in
all the Americas. But there are hints
that soon the Rockefeller Committee
and the FCC will undertake to en-
courage more exchanges between hams
in the United States and their Latin
American brethren. Watch for this
and hope for the best. 73, OR.,

RADIO NEWS
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As we explained in last month's ad we received many letters from
servicemen who wanted to know why our advertisements did not ap-
pear in the various Radio Publications during the month of October,
and whether we intended to continue manufacturing Test Equipment
on the same ‘‘direct-to-serviceman’” sales policy as in the past. We
repeat the following explanation for the benefit of those servicemen
who did nol read our ad in the November issue of this publication .. ..

AN IMPORTANT MESSAGE TO ALL SERVICEMEN

time, however, we are in complete production at our new plant
(see our new address below) and the increased space in our new
quarters will enable us to continue supplying Test Equipment
at the same relatively low prices as in the past. Inasmuch as
our prices because of our “direct’”’ sales policy have always
reflected our actual material cost, plus labor cost plus profit, we
have been compelled to revise our prices due to the increased

material cost. Please note these prices are based on our present
cost and in the event that the price of parts continues to rise,
we will be compelled to again revise our prices. We will, however,
guarantee to fill all orders at the prices quoted below providing
your order is sent in before Jan. 31, 1942,

We discontinued advertising temporarily because the increased
business we received as a result of the Defense Program over-
taxed our production facilities unexpectedly, and because of the
increasing difficulty we have experienced in obtaining the various
parts we require to complete our instruments. At the present

The New
Model 1220

POCKET
LABORATORY

% WEIGHS ONLY
28 OUNCES!!

% USES a 2% AC-
CURATE 0-200 M-

The New
Model 1240

TUBE
TESTER

Instantaneous
snap switches
reduce actual test.
ing time to abso-
lute minimum.
Tests all tubes
_l_._4_ to 117 volts.

Sockets for all

CROAMMETER—EN- tubes—
ABLING MEASURE- No adagpters.
MENTS AT SPECIFICATIONS: M| 5=
% Tests all tubes. 1.4 m
to 117 volts, in- =

cluding 4, 5, 6, 7,
7L. oclals, loctals,
Bantam, ir., Pea-
nut, single ended,
floating filament,
Mercury Vapor
Rectifiers, the new
S series. In fact
every tube de-

5000 OHMS e LTI -2
PER VOLT -

SPECIFICATIONS

6 D.C. Voltage Ranges:

* 0-3-10-50.250-500-5,000 volts.
% 3 A.C. vaoltage Ranges: 0-15-150-1500 volts, slgned to date.
% 4 Resistance Ranges: 0-3000 ohms. with 15 ohm center. direct reading 10 0.2 ohm: Spare socket included on front

'orenom? base range multiplied by (0, by {00 and by 1,000, to read up to 3 Meg. ;;lnul for any future tubes.

w-?ll self-contained 3 V. flashlight battery. ests by the well- eﬂabilsned
% D.C. Current Rannes, 0-200 microaimperes: 0-2-20-200 Milliamperes, using wir- emission method for TuDe Gua

wound shunts. ity. directly read on the GOOD ? BAD scale of the meter.
* 3 Qutput Meter Ranges: Same as A.C. Voltage Ranges. Jewel protected neon.
% 3 Decibel Ranges: From —2 to 458 D.B., based on .006 watt in 500 ohms. Tests shorts and leakages up to 2 megohms in all tub

Tests leakages and shorts in ali elements AGAINST I|| -Iemontl in all tubes.

Tests BOTH plates in rectifiers.

Model 1220 cames complete with cover, sel"contalned Tests individual sections such as diodes, triodes, pentodes. etc., in multi-purpose

{50

2 e % %

Latlery, test leads and instructions. ONLY..... 0aoooa ubes
Lalell type voltage regulator.
Features an attractive etched aluminum panel.
THE Works on 90 to 25 volts 60 cycles A.C.
NEW E - ZER Model 1240 comes complete with instructions and tabular
data for every known tybe of receiving tube. Shipping $ 85
FOLLOWS weight 12 pounds. Size 67 x 714" x T3,
OUr Net Price. ..t auain et imiai e aaiararss
THE COMPLETE WITH PORTABLE COVER
T | "2 SIGNAL GENERATOR
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| an ue
| et gt SINE-WAVE
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?I‘::ei ::aila:;l;:_:} ﬁ'E"','o“éoRﬁég_,.',l,m
a price any radio cles, A.F.--200 to

serviceman can
afford.

THE CHANNEL-ANALYZER WILL

* Fnlluw the signal from antenna to speaker through all stages of any recelver

ever made.
Inslanlly track down exact cause of intermittent operation

7500 cycles: Sinae.
Wave,.—~WITH 0
OVER )
All direct
reading, all by front
panel switch manipu-
{ation.

2, R.F.andA F.out-
put Independentiy ob-

Measure noth Automatic-Volume-Control and Aulomﬂue-Frenuency-l,nnlrnl volt- tainable. A lone or
ages and citcults without appreciably loading the circuit. using built-in highly with A.F. (any fre.
guency) modulating

sensitive Vacuum-Tube Volimeter,

Check exact gain of every individual stage in receiver. .F.

Track down and locate cause of distortion in R.F.. L.F., and A.F. amplifier. . . )

Check exact operating voitage of each tube, 3. Latest design full-range attenuator used for controlling either the pure or modu-

Locate leaky condensers and ail high-resistance shorts. also show opens. tated R.F.

Measure exact trequencies, amount of drift and comparative outPut of oscillators 4. Accuracy is within 1% on §.F. and broadcast bands: 2°% on higher freQuencies.
5. Giant dial etched directly on front panel, using a new mechanicaily perfected

!I'n u:‘n%rhets t f noi drive for perfect vernier contrel
rac O exact cause o oise. reve fol v ontrol,
b e " 6. Operates on 90 to 130 V. A,C. or D.C. (any frequency).

1‘*1'1* *%

Also full operating mnrue-

1ts purpose.
only. .

Shipping wetght 19 pounds.

The S Channel.Analyzer comes housed in shieided cabinet G
Thd feavares an atiractive ciched aruminum panel. Subplied com- s 75 The Model 1230 comes complete with tubes. shieided $ 85
plete with tubes, three specially engineered ghielded input cabies, cahles, molded carrying handle and insiructions. ﬂiza

e 3% Shipping weight 15 pounds. Only.

each
x 10” x 8”.

tions,

SUPERIOR INSTRUMENTS CO.

Size 137 11" x6” x 11”7

227 Fulton St., Depl.RN12
New York, N. Y.
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RCA-816 HALF-WAVE

MERCURY-VAPOR RECTIFIER

"“"JUNIOR OF THE 866-A /866"

PEAK INVERSE VOLTAGE PEAK PLATE CURRENT

The RCA-816 is the biggest little rectifier tube value
RCA has ever offered—and that means a whale of a lot
to those familiar with such outstanding developments
of a few years ago as the 866-A and, still later, the
famous 866-A /866. Designed for medium-power trans-
mirtters, the RCA-816 gives you plenty of rectified
voltage at minimum cost. It's big enough by way of
performance for any rig up to, say, 400 wartts input

and it is physically small ¢nough to fit in almost any-
where. Two RCA-816’s in a full-wave circuit can
deliver 1600 recrificd volts at 250 ma.—at a toral
rectifier tube cost of only $2!

$1.00 Amateur Net
{Actual-size photo)

Similar to the well-known Acorn types, but con-
siderably lower in price, thase new UHF Midgets
open a wide range of design and engineering pos-
sibilities to the amateur who likes to keep up with
the times. You'll find them particularly applicable
for use with high-efficiency, high-gain circuits at
unusually high frequencies. They have glass-button
stems which provide short leads and low lead in-
ducrance. Because of their small size and convenient
button-type 7-pin base, they require an absolute
minimum of space—and you can count on them for
long life and real dependability.

The NEW UHF MIDGETS

{Actval-
rze
photos)

RCA.9001 Detector, Amplifier (Pentode) Net $2.50
RCA-9002 Deteclor, Amplifier (Triode) . Not $2.00

RCA-9003 Super-Controi R-F Amplifier
{Peniode) . Net $2.50

Transmitling

PROVED IN COMMUNICATION'S MOST EXACTING APPLICATIONS

RCA MANUFACTURING CO.,Inc., Camden, N. ).« A Service of The Radio Corporation of America
For Canadian prices write to RCA Victor Company Limited, Montreal
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