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COMMU N ICATION B Y THE BLINKER

• •

•

The Blinker. an adaptation of the Heliograph with its own source of
light, has been found invaluable for night and day Naval Communica­
tions. While limited by "hnc-of-stght" transmission and the elements of
weather, it has been an aid to ou r cautious convoys during "radio
silence."

When Victory is ours and the days of "rad io silences" are gone forever,
private citizens again will have electronic voice communication equip­
ment for their yachts and other pleasure craft. With the release of
civilian radio bands Universal will again offer the many electronic vcke
components for usc in marine craft.

'O_flU DIYtStO,h 301 (lA' stem, Ull IlAN(IS<O 11. (ALifORNIA .. tUAOIU DIVlSIO..: 560 IlllS STlln WIST, rOIONTO t, OllfU10, t .....oa.
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MESSAGES GOT THROUGH

ON THE "BANANA NET"

T HERE is many an exciting story about
how amateur radio operators now in the

services have helped extend the lines of vic­
tory around the world. There's the one about
the "Banana Ner't-e-the name the boys gave
to the radio network down in the Panama
jungle. As the G. I's have it. "it rains con­
tinually during the rainy season but only
once a day in the dry season". The "Banana
Net" is just one link in the vast network set
up by the AACS-Army Airways Communi­
cations System. The AACS safeguards lens of
thousands of lives by relaying weather te­

ports. coordinating information on enemy
ship and plane movements and by bringing
bo rne or locating p lanes that ate in trouble.

The ranks of the far fl ung AACS ace tilled
with one-time amateur rad io operators. Am­
ateurs have always found in Halliccafters
equipment the perfection they themse lves
have been seeking. For these exacting tech­
nicians Hallicrafcers made superior equip­
ment long before the war. As a matter of (act
thousands of pieces DC privately owned Hal­
Jicrafters equipment were drafted into the
services right along with the amateurs who
once operated them. Afeer the wac Halficrafr­
ecs will have a new kind of radio ready. You
will want the radio mao's radio-the rad io
tbat has an amazing range and performance
on all bands, short wave and regular broad­
cast. Hallicr after s w ill have a set {or you.

THI HALLI(RAnERS co• • MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT. CHICAGO 16, U. S. A .
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6AK5
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·Ul i"9 ItAU. Iol ,',, ;olur. S"ield,

F o r se..'t eal )'C'an Raytheon has been producing
for (he go vernment a miniature pentode rube so
compact and so outstanding in performance that
il should be carefully considered by engineers
desiJ:ning fu ture FM, television and amateur
equrp mem,

I t is obvio us that "sptir.hair preci sion" is re­
qu ired to manufact ure the 6AK'j. for the distance
between the co ntrol g r id and the cathode is
.003'; in .-and the arid is wound with tungsten
wire whose diameter is a /,.,,0;011 0/ that 0/ "
"um",' h.,;r.

The 6AKS is just one example of Ravrbeon's
outstanding abilit y to bu ild fi ne tubes for irn­
portant military usc-ability that wi ll be equally
evident in the postwar prod ucts of the radio
and electronics industry.

Imerelecrrode spacings and element siu have
been so J: real l)' reduced that the 6AKs combines
the desirabl e Iearures of low input and output
ca paci ta nce with high transco nductance, reduced
lead inductances and Iowee transit time losses.

Specificatio ns of 6AKS
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for Br ad-Band Amplifiers

in th e h igh and ultra.
high frequency regions
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ZERO BIAS
•

-

Post· War Licensing .

With the quietus put on practically all
amateur radio activities fo r t he duration,
it might be a good idea, after t he war is
over, t o start from scratch in the matter
of ham license requirements . The qualifica­
tions and classes of amateur licenses have
been practically static for many years,
whereas the t ypes of commercia l tickets
have been varied from time to time to keep
pace with t he two main services, t elegraphy
and telephony, and the many classes of
stations now involved in ea ch category­
aircraft, ship, shore, broadcast, police, for­
estry. emergency services, etc. The code
requirement has long since been wa ived in
most commercial telephonic licenses, and
comparably the key expert does not have
t o be a t elephonic engineer. However , Il­
censes can be endorsed for other classes
of operation as the operator subsequently
passes additional examinat ions.

This diffe rentiation in the commercial
services is altogether logical, but unfortun­
a t ly nothing parallels it in the assignment
of amateur privileges. The most perennial
gripe has always been heard from the
phone ham-protesting a gainst a code ex­
amination when his sole interest lay in
vocal QSOs. While there is reason in this
attitude, the phone a mateur- pa r ticular ly
th o.; Class A Licensee--does not give the
relatively unprotesting continuous-wave
virtuoso an equal break. All phone oper­
ators, Classes A, B or C, can invade t he
cw bands as they wish-the inexpert splat,
tering the channels with QRM, illegal notes
ar-d gibberish. On the other hand, the
Clcts Band C operators are not permitted
to use the microphone on the most desira­
ble 20 and gO-met er phone bands.

We do not question the desirability of
higher technical qualifica t ions for certain
phone allocations, This provides the ham

February, 1945

with something to shoot at proclaims a
high technical standard to government and
internationa l circles, reduces interference
with ot her services a nd limits the employ.
ment of preferential bands to those ama­
teurs capable of making the best use of
them. But it follows that a similar consid­
eration should be accorded the cw artist !
This balance could be achieved by pat­
terning ham licenses a fter the commercial
tickets-allocating special phone channels
to operat ors (without code ability) accord­
ing to technical qualifications and experi­
ence, while the cw soectra would be sim­
ilarly assigned in recognition of code pro­
ficiency and operat ing technique. The high­
est grade license in each category would
permit operation in all phone (only) or cw
(only) bands. Phone and cw licenses could
be endorsed for cw and phone operation
respectively upon qualifying.

The necessity for license diversification
becomes more apparent when we consider
the addit ional t echniques and problems
which will inevitably arise when the ama­
teur sets his teeth firmly into FM and t ele­
vision. The desirability of different classes
of licenses or endorsements for AM, FM,
cw a nd t elevision is not illogical. Such
license requi rements would impose no hard­
ship upon the a mateur Or prospective ham.
Rather they would make it much easier
for him to break into the game-s-by stages
as it were-and would simplify matters
for what will undoubtedly be an under­
staffed examiner's off ice. The days are past
when one could secure a n a ll-inclusive ham
ticket in exchange for ten-words-per-min­
ute plus the wiring diagrams of a one-tube
receiver and a spark t ransmitter.

It is entirely possible that some narrow
portion of the et her above 300 megacycles
might be opened for t elephone communica ­

[ Cont inu ed on page ' 01
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[asl W'Ilo·Slep Up"OId RectI....1
Designed primarily as oriltinal
parts in high-gain receivers, t h_
Meissner Ferrocart I. F. Input
a nd Output T'ra nsformera &:cot top
result s in s tepping u p performance
of toda)"s well-worn receivers,
T heir special powdered i ron core
I)("rmiu higher "Q" with reeuhant
increase in selKtivity a nd gain.
All units double-t uned, with cera­
mic base, mica dielm ric t rtmmere,
thoroughl)' impregnated U tz wire.
and shield with black crackle
fi nish. Frequency range. 360-600.
Lilt price, $2.20 each,

M.....Nu f .....crUIt ING CO.... ' ..... N y • Mr. C..... ItMEL. Ill.

ADJ:l.l'fED ElEfTRO.11C RESEARCII ,/.I'D JHIl'F:ICTURE
Export Dh'isiom f 5 lVarren S t., New Yo,.k;Cabl~: Simontria

Take ~ It. Carmel, Ill inois, a typica l American cit y , where
men a nd women ca n work to produce a nd acqu ire the
better t hings of life. Add pleasant a nd congenia l working
condit ions like t hose you'I l find a t ~1t~i5Sner. exacting jobs
like those you'll find in electronics - wait for t he smile
that means pride in a precision p iece of work well done,
a nd - presto - there you have it - "preci sion-el ."

Thc men a nd women whose progress is shown on these
pages a rc t y pical of Xl eissner fa med "precision-el." Look
at them. You 'll find them just one more reason why Meiss­
ncr products, precision built by " prcc ision-el," do your
job better.

(MT. CARMEL STYLE)

1-.;;'".­
"Preelslan-el" al work - st ill smiling, intent o n t he job
at hand. Now it 's a job that will bri ng v ictory nearer •.•
After v ictory, it will be a job t hat makes for better living.
Alwa ys, it's a bet ter job, thanks to t he smile t ha t 's
always t here.

----p----

Back to walk with a smile - T hese men and
women look forwa rd to their jobs each day.
They're Meissner's fa med " precision-ct ."
Wi th many o f them work ing to produce vital
electron ic eq uipment for t he Armed F orces
, "f 'I IT '" f 1 ' hi hIS a arm y a a ir , or a Jl ace m t IS orne
fron t army of " precisicn-el" isn't rest r icted
o nly to dad - Illot h t'r , brot her a nd s ister con­
tribute to thcqua lity of Xl eissner prod ucts, too.

Splitting tI1ousandtl1s 01 an inch is all in the days
work for this sk illed machinist, yet he finds
new rea son to smile with each j ob done better .
He, and hundreds like h im. are responsible
for t he recognit ion of :\Icissner's "pre­
cision-el" by a n exact ing precision industry.
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• RICHARD E. NEBEL

W2D8Q.WLN8

Fig. I.
The author's station , W2DBO·WlNB, BrooWyn, N. Y.
WlNB is a special.frequency call. He is Radio Aide to
the Signal Officer, Second Servte. Command, MRS

ZCAA is the same as CQ in Army Amateur Radio System. discussed in this article

•-_ .. I -- I - I::::
_ ._ _••• •••_ .•••__.1

ma in business of th. Army " ham" was
OSO's were leB's, and messege. went
through in d isciplined order

-_.
FiC] . 2. Th .
treffic. His

.... '=".:- ... AR-'f\' A.~tL4.n:I·R kADiO S \ 'STDI·m,• e..-I: _

~L9,,~' RA DlOG RAM-or , .. .. --....._.. -.... ._---
=:J ----==--0 ---- 1- -1 -.

partrnent and to the nation. How much of
an asset they actually were will be shown.
Policies

In 1929 the general orga nization was
changed and the policies set forth as
follows :

"The Army Amateur Radio System has
been organized by the Chief Signal Officer
to bring forth a n affiliation of the Signal
Corps and the civilian radio transmitting
amateurs of the United States. This affilia­
tion was desired for the following
purpose:

S INCE December 7th, 1941, when all
amateur radio operation ceased, many

individuals have obtained amateur operator
licenses and are now looking forward to the
day when they may have amateur stations
of their own a nd participate in the many
and varied thrills that communica tion in
the amateur bands yields. Few of these
future hams a re familiar with the Army
Amateur Radio System, its prewar opera­
tion and the part it has played in promul­
gating many of the proud traditions of
amateur radio.

In 1926 the AARS was founded after
conferences between the War Department
and the ARRL representing the transmit­
ting radio a ma teurs of the United States.
The need was recognized for a n affiliation
between the Signal Corps and the licensed
amateur radio operators of the count ry.
The plan was to provide auxilia ry radio
networks that might be of ass is tance to the
War Department and at the same time
familiarize amateurs with the operating
procedures of the Signal Corps. Those
amateurs affiliated with the AARS would
then be a valuable asset to the War De-

February, 1945 7



Fig. 3. A monthly bulletin - often (I he-men maga­
zine - WOl publilhed by each of the nine corps
areal. W2JZX-WLNN il the artist for this cover

Fig. -t. ARRL Headquarte", Hartford . Connecticut.
is else WLMK (Ipecial frequency) in the Army Net.
Special frequencies provide a clear channe l for traffic

Control

The entire system is controlled by the
Chief Signal Officer of the Army who ap­
points a n officer on his staff to act as

"I. To provide a dd itional channels or radio
com m unicatio n throughout the continental
lim its o r the United States that may, In time
or emergency. be used to augment o r replace
t he land lines, both telephone and telegraph.
that m ight be seriously damaged o r destroyed
by flood, fire, tor nado, ear thq uake, ice, riot, or
Insurrection.

"2. To place at the disposal of military com­
manders or aU components o f the armies o r the
United States and representatives of the Ameri ­
can R ed Cross such a mateu r radio channels of
communications as ma y be developed under ,
this p lan.

"3. To provide clvHian a mateu r radio oper­
ators with a knowledge of Army m ethods o r
radio procedure and of the m ethods using
radio as a means of s ignal com m unication tn
the fie ld .

..... To establish contact wi th a cons idera ble
number or clvUtan amateur radio o perators tor
t he pur pose or acq uain ting them wit b the S ig­
nal Corps and secu ring their a id in experi-
mental wo rk. tests. etc. •

"S. To render such encouragemen t a nd as­
sistance as may be desirable to firmly establish
and perpetuate the American amateur,"

econd

tru(lLlRHR~ ~mrd CIpS mcr ulletin
GIMTJl(JS hl«d NewYork

I'
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Liaison Officer, AARS. who is responsible
for the administration of the system. Fol­
lowing the basic pattern of Anny adminis­
tration, the United States is divided into
nine Corps Areas (now called Service
Commands) each comprising a certain
group of States. The Signal Officer of
each Corps Area appoints a Liaison Officer
to adminster AARS operations within the
Corps Area. To assist this Liaison Officer,
one of the more experienced members re­
ceives the appointment of Radio Aide to
the Signal Officer. Each year a prominent
radio amateur is appointed Chief Radio
Aide to t he Chief Signal Officer.

The mos t important activity of the
AARS was traffic (messa ge) handling, and,
with a membership of approximately 3500,
the service was exceptionally good. At
the head of the traffic organization was
Army Net Control Station WLM/ W3USA,
staffed by the Chief Signal Officer, Wash­
ington. The Army Net consisted of
WLM/W3USA as net control station and
the nine Corps Area Net Control Stations.
These stations were usually located at the
Hea dqua rters of each Corps Area and op­
erated by enlisted men assigned that duty.
Each Corps Area Net consisted of the
NCS (net control station) and the NCS
of the various State Nets in that Corps
Area. E a ch State Net was in turn divided

into District and Local Nets. In this way
traffic would move up and down the line
to its destination. All nets operated regu­
larly on daily schedule a nd each had its
assigned net frequency. Each m ember s ta­
tion was required to maintain his own net
frequency to a close tolerance.

Bands

The backbone of the AARS traffic sys­
tem was the Sn-meter cw band. However,
each Corps Area also had 40~meter cw nets
and 160 and 75-meter phone nets. I n addi­
tion to the amateur bands, the AARS was
assigned two special Government f'requen­
cies outside the amateur bands-3497.5 and
6990 kcs. Certain selected stations were
authorized to operate on these frequencies
and were assigned special call letters for
that purpose. Assignment of one of these
special calls was an honor and provided a
basis for competition among the members.

Most of traffic handled was of the third
party type and thousands of messages were
delivered monthly. In addition to the con­
tinental system, the AARS covered all
U. S. possessions such as Puerto Rico,
Canal Zone, Hawaii, Guam, Philippines,
etc., and for a time, a route was maintained
to the Marine Barracks in Shanghai. Many
worthwhile communications were handled
and it is difficult to appreciate the satisfac-

[Continued on page ".J J
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A ROTARY beam antenna consista of
two essential main units ... the an­

tenna itaelf and the rotary mechanism for
supporting and turning the antenna. Con­
siderably more has been written about the
beam design, although in practice the an­
tenna base is just as important. A satisfac­
tory installation must be carefully planned
and executed from the ground up. It is the
purpose of this article to discuss a hydrau­
lically-braked rotary beam mount. In actual
tests, during a wind which attained a maxi­
mum velocity of 90 M.P.H., this base, wit h a
24 foot 4 x 4 mounted on top, did not rotate
any meausurable distance.

In considering what a rotary beam base
must do, one fact becomes immediately ap­
parent. No design, regardless of its versa­
tility , can satiafy all t he conditions which
can arise at different locations , In other
words, a mount which is ideal for one spot
may be inadequate fo r another. The solu­
tion presented here will not fit a ll indi­
vidual problems. It does present possibil­
ities calculated to cover many variations.
In addition, by utilizing various compon­
ents of the entire system, it may prove
helpful in solving other rotary beam base

LAWRENCE Le KASHMAN, W210P

problems whose demands are not fully met
in this design,

The conditions which this mount was
designed to meet were as fo llows:

1. It must be inexpensive to construct.
2. E verything required to construct it

must be available today.
3. The actual rotation of the shaft mus t

be so arranged that either direct drive
or motor drive can be used.

4. The baae must be able to support no
less than dual directional transmitting
antenna.

5. Absolute and positive braking must be
provided which will be independent of
t he drive system,

6. There must be a minimum number of
parts to go out of order .

Auto Parts Used
The use of a utomobile parts is not origi­

na l. They fill moat of the basic require-

A. c.

10, ,

fig. I. In A (II, esca pe nlve on wheel cyfil'lder: (2) , brake clea r­
anee adjudmenh: (3 ), mounting duds. In 8, wh••1 drum for sup­
porting beam, In C, bra• • drum, showing q-l inder and brah Iinililg.

cq
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You con build this mount for a rotary beam antenna from parts which are
easy to get

•

menta of the design, with one exception.
Their weight makes them almost unman­
ageable. This is overcome by cutting away
excess material. An ordinary hack saw can
be used except for the axle, which is case
hardened steel. This operation must be
done hy a welding torch. Cutting the axle
down to half its original length (act ua lly
one quarter th e size used in the car, since
only half the rear end is used) is recom­
mended hecause a large percentsge of the
weight is in this solid steel piece. A coup­
ling is necessary to extend this shaft for
direct drive, whereas the full length is not
needed when motor driven.

Covering the axle, and terminating at
the wheel and brake drum, is a piece called
t he axle housing. This should be cut off
as close to the bearing retainer as possible.

It will be evident upon inspection that about
ten inches of the end of this housing is
used t o hold t he axle bearing in place. At
the line where this ends, the housing will
get slightly narrower. Cut somewhere near
this spot. There are no further cutting
operations, but the weight will ha ve been
reduced to a degree where the entire unit
is easily lifted. To facilitate mounting , four
holts are welded t o t he base. This permits
fastening directly to the mounting plat­
form. It is essential to bear in mind that
a cut-out on the stand must be provided to
permit bleeding the esca pe valve on the
wheel cylinder . This procedure is described
more completely in another paragraph.

With any kind of luck, most of the parts. 'If not all of them, can be secured on a
single trip to the junk dealer. Ask for one

•

Disassembled parfs. I and 2 form the hy­
draulic li ne. Axle 3 fits into the bu ring Nt·

h in e' 5 which is packed in g,use. Ge., reee,
60 is inserted. Th is assembly supports til. b,.k.
drum. Befor. bolting down. washer number 4

is placed over the studs

Fig. 2. Brake assembly. Hand brake is fastened
to piston which elerts prenur. on moster evl-
inder. This pressure is "ansmiMer through cop­

per line to wh eel cylinder

I 2
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Fig. 3. Completed . n embly, mounted for
experi ment. I tests

half the rear end of a ny small automohile
such as a Plymouth, Willys , or Ford. Make
sure that the rear end is not the reason
that the car has been junked. The bearings
on the axle and the bearing races on
which they ride, must be in good condition.
Even poor automobile brake linings are
satisfactory, since the maximum drag ex­
erted by the antenna will nowhere equal
the short stop of a car . In addit ion to the
half of the rear end, you will require a
master cylinder and very important, the
coupling to go between the master cylinder
and the wheel cylinder . For experimental
purposes, until you have the entire setup
working, a short length of copper tubing
and a non-expansive flexible hose connec­
tion will serve to connect the components
of the system. When installed, all that will
be required is to replace the copper tubing
with a line of the desired length. A hand
emergency brake of the type illustrated
is the final item on the list,

The hydraulic braking system of the
automobile is used to prevent the rotary
antenna from swinging during wind. For
varying conditions it is possible to adjust

12

•

Fig_ 4. M.ster eylinder and piston

the drag of the brake shoes. How much
pressure is desired will depend upon the
type drive, but most electric motors, when
geared down to a slow RPM will have a
torque sufficient to rotate the beam with
considerable drag on the brake shoes.

Operatian
The principle of operation of the braking

system is elementary. It will be reviewed
in order to permit optimum adjustments
of the units. The emergency hand brake, in
an inverted and reversed position, is con­
nected to the piston in the master cylinder .
By pushing the brake forward the piston
exerts pressure on the flu id in the cylinder.
The ratchet on the hand brake prevents it
from slipping back unless the trigger re­
lease is pressed. Fluid is forced through
the copper line and the non-expansive flexi­
ble hose connection- the flexible hose is
used for convenience only, and can be
eliminated-into the wheel cylinder. The
wheel cylinder contains two opposed pis­
tons. The fluid enters the opposed pistons,
forcing them outward. The face of the pis.

rl"'m,tinued on page 37]
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MEET

THE

" Y L"

VIOLA GROSSMAN. W2JZX·WLNN

•

• •. the hand that racks the cradle aften wields a wicked bug • • •

ABOUT five per cent of radio a mateurs
a re women- but their influence on the

art is cons ider a bly more than that. After
a ll, we YLs and XYLs have pretty much
the say-so concerning wha t goes into t he
bedroom, living room or ki tchen ( for a ham,
like a cat with its ki ttens , will deposit his
rig anywhere ) a nd the allocation of t he
family budget-whether it 's a pair of 61.6s
or shoes for the baby. or a new 1000­
wa tter VB. his college education twenty
years later.

A uYL," of course, is a "young lady"
operator. Just why we become HX YLs"
the moment the ring is sli pped on the
finger is a mystery to me-the transition
from you ng to ex -young in ~he f raction of
a second a nd without regard to the ac tua l
age of the party concer ned . But a t least
that's better than being an "OW" (old
woman ) as a counterpart of "OM," which
was our title when we first took the air.

I have often been asked just why a
woman should go in for ham radio (instead
of sticking t o her knitting and pots a nd
pans ) , As a matter of fact, few XYLs
neglect their household duties for their

February, 1945

hobby a ny more than a lawyer or doctor
lets his business slide down hill because
he relaxes in front of key or mike in his
s pare time. Many women take up radio be­
cause they have a mechanico-scientific lean­
ing- as has been well evidenced by their
superior dexterity and rapid learning in
many Fhases of our war industry. Others
mar r y hams, and become amateurs them­
selves in pure self-defense. And then there
may be something in nameology (or is it
orismology? ) . I know at least three on the
distaff side of hamdom whose first name
is Dot. Others become hams just because
they 're queer-a little bit screwy--exa ctly
t he same as many male hams. If more
women knew about amateur radio, fewer
of t hem would take up with cats, gold fish
a nd canar ies.

I don't know whether I'm typical or not.
I hope so - because I'm generally con­
sidered normal, I became interested in ham
radio some ten years ago mainly wit h the
idea of providing our son Ken, who was
approaching the teen-age, 'with an outlet
for superfluous energies which might other­
wise be expended in less salubrious direc-

13
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•

W2JZX WillS nominated by the Army to
reeelve the 1938 Paley Aw.ud. In 1939
she was nomed winner of the ARRl
O PS (Offici,,1 Phone Station) cup. She
din ed twice with her husband during
thot ye.r.

C9

Fig. l. {Bottom left I. W2JZX·WLNN in pre.

Pearl Harbor days

Fig. 4. (Center). Operating position at W2JZY..

WlNN, with " 50-watt cw transmitter on th e

right

Fig. 5. (Top ), Th e wa llop behind W2JZX.WLNN

- the looo·wott fi nol

tions, (At this point I should mention that
"our" includes Sam, the 011.1 of our menage,
W2JDG.)

School work is routine. Things academic,
in the school shop or school sports, a re s till
part of the school. We decided we had to
interest Ken in a hobby - chemistry,
stamps, photography, golf, or some years
we had not lis tened on the ham bands, and
one night he tuned in 160 meters. Wa tch.
ing Ken's face as he listened gave us our
answer-ham radio!

Sam brought himself up to date, brushed
up on his code speed, and pretty soon went
down and got his ticket. It was a bit more
difficult for me, but ardent application hsd
its reward, and six months later I became
W2JZX. We caused some BeL trouble on
160, but by wa tching our hours and in.
stalling wave-traps on neightbors' radios,
we turned this into an asset and fonned
some very lovely friendships.

14



Ken was intensely interested and learn­
ing fast. Inasmuch as we believe the
laborer worthy of his hire and that youngs­
sters should learn the value of money Ken
was paid 30c an hour for building new la y­
outs. \Vhen the minimum wage rate was
raised, we jacked it up to 40c. (This was
befo re the Little Steel Formula. ) He was
learning what he wanted to. His work was
constructive, educational, and his mind
was in the channels of clean, elevating
a nd enlightening thoughts. What he was
lea rning should well benefit him when ap­
plied t o his life work. He had to plan,
think, devise, analyze, use tools, exercise
caution, learn patience and neatness. At
an early age he had learned and achieved
pride in accomplishment.

Ken was W2WJ before he was fifteen
years of age. If for no other reason, our
entrance into ham radio has found its
worth in the fact that when war came the
U. S, Army Air Force obtained in Ken a
master radio technician who knew all the
ropes. Straight key, bug or phone, he was
an expert. Through his membership in the
AARS, he knew Army procedure. W2LJJ
is now a Staff Sergeant in New Guinea.

I imagine my progress in amateur radio
parallels that of many other ham-OM,
YL or X7L. Assimilation of tradition, im­
proved code speed and phone technique,
deeper technical knowledge, attendance at
hamfests. Of the last I recall particularly
the get-together at Asbury Park in 1937,
where we met W2PF-WLNA-now Lieu­
tenant-Colonel Da vid Talley, U. S. Signal
Corps (just recently returned from two
years' overseas service) . Dave interested
us in the Army Amateur Radio System,
and talked me into active participation.

I'll never forget the firs t night I checked
into the AARS net. The boys had let each
other know they were get t ing a YL. Very
sweetly they planned a welcoming message
with s ignature from about twenty net
members. W2DBQ batted out the msg a nd
waited for my acknowledgement, which
was as golden as s ilence never was before.
Then he evidently asked me if I had re­
ceived the message, but all I recognized
were my call let ters, W2JZX. I came hack
and asked him if he was call ing me. Never
again do I expect to hear the air filled with
so many HIs-<>r if I do, I hope to be on
the laughing end! DBQ instantly and cor ­
rectly evaluated the situation. I was nerv-
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Fig. 3. Ken (W2 LJJJ, in Guin u . ond who wos th e
ce use of it oil, receives three cons of beer from home

ous a nd s low. He patiently transmitted the
following : "Will mail message in morning,"
But it wasn't too long after the red in my
face cooled off that I could copy 35 words
per minute. .

Then this XYL's ham activities began
to pyramid-staff artist, editor and stencil .
cutter on SCARAB (Second Corps Area
Radio Amateur Bulletin), then Net Control
Station with a special frequency call,
WLNN. Outside of the AARS, in Nassau
County, N. Y., I took on the chores of
Emergency Co-ordinator, Communications
Chairman of the Disaster Relief Committee
American Red Cress and Communications
Chairman fo r t he County Defense Council.
All th is led to many memora hle a nd inter­
esting experiences.

It is difficult to write in the firs t person
here - because so many other amateurs
took part, were rea dy a nd even willing to
gamble their lives if necessary. I'll never
forget the hur r icane of 1938 when our
group spent four days and nights away
from home. When we left Nassau for Suf­
folk County we didn' t know how we'd get

{Continued on page ."l
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• AKE A RECORD

ZEH BOUCK, W8QMR·WLNG

Fig. I. The old familiar bu:r:z:er-type code.practice
hook arrang ed for plugging in on a home recorder

signed to make records of practice trans­
missions and re-transmit them. They have
the added advantage of providing visual
inspection of keying character istics , and
a re ideal for school or group study. How­
ever , for the individual, the standard home
recorder is excellen t and possesses some
features not found in tape recording equip­
ment.

The home recorder is usually combined
with an a ll-wave radio and phonograph.
Recordings can be made from microphone
or air. The most simple way of recording
your fist is by acoustic coupling between
the microphne and the code practice unit.
If you are using a buzzer, it will be suffi­
cient to position the mike on top of the
buzzer, or within a few inches of it - ac­
cording to sensitivity and gain. With an
audio oscillator and ea r phones, it will be
necessary to clamp the phones a round the
microphone. A separate headset, in parallel
or series, should be used for monitoring.

If desired, a simple amplifier can be
constructed for the audio oscillator, pro-

KEY "-..

IX,

t .O
MFD.

BUZZER

•

",-

"

TO
RECORDER

INPUT

,
0-1000 OHMS

.00'
MFD.

--It--i

H AD Robert Burns gone in for ham radio
he probably would ha ve written ­

" Would some power the gift ie gie us to
hear oursels as others hear us !" A bad
fist - a " glass arm" - like halitosis, is a
matter concerning which your best friend
will be reluctant to inform you. Even a
total stranger will hesitate to pull you up
with a QSD (your keying is incorrect) or
the Army ZOB (characters are indistinct
- words a re poorly spaced) - although
in the Army you may receive a very tact­
ful and di plomatic ZEJ (your key or relay
appears to be s ticking) .

Listening to one's self t ransmit is high­
ly desirable - only the exper t ca n send
" blind" (wit hout monitoring ). But this
affords no check on the quality of trans­
mission. In s imultaneous transmission and
listening, the operator can no more recog­
nize his defects than a skunk does his own
s tench. Some ops, of course, are "natur­
als." They are born to rhythm and smooth
their way into perfect sending as easily
as Pavlova took to dancing. But don't take
it f OT granted you're in this class. There's
only one wa y of checking your own trans­
mission, and that's by making a record of
it. Let it cool for a day or so - so that
you forget the text - and then play it
back. (If it's coded rather than straight
copy. you can play it back irnmediately .)
Lend a cr itica l ear . If you can copy it, it 's
not too bad. If you can' t, there are probab­
ly two reasons, both individually unpar­
donable a nd worse than t hat in combina­
tion. Your first is just plain execrable­
or you are t ransmitting faster than you
can copy.

The Home Recorder

There are special devices available, such
as the McElroy " School Recorder," de-
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OF YOUR CODE

..• a home recorder will help a lot in
improving both your fi st and receiving speed • • •

viding a loudspeaker s ignal for bot h r e­
co rd ing and monitoring. The a ut hor h as
made many r ecordings of his own trans­
missions (d iscovering they weren't too
perfect, by the way), em ploying s tanda rd
station equipment in conjunction with a
W ilcox-Gay "Recordio.' With the finals
disconnected, the transmitter was keyed
as usual, the audio signal be ing provided
e it her by the station monitor or the HRO
receiver - with the mike conveniently ID­
ea ted for adeq uate pickup.

substitu ted for the var iable unit. Tele­
phone receivers can be inserted a t X if
desired for monitoring. The circu it for the
a ud io oscilla tor arrangement is s hown in
fi' ig. 2. Some variation in the capacity of
the coupling condenser C may be in order,
depending on the input cha r acter is t ics of
the recorder amplifier, and r esistor R may
or ma y not be r equired. However, no par­
ticular impedance matching is necessary,
as, with a constant pitch , frequency dis­
tortion is not a problem.

Fig. 2. A li mple code- p ractice audio eseltleter. Th il
il ealily co nnected t o the co nve ntional recorder

High-Frequency Oscillator

Another system is to construct a sim­
pie high-frequency oscillator, which is
nothing more than a low-power trans­
mitter, tunable to some short-wave band
on ' the receiver, and operating without an
antenna. An elementary " t r ansmit ter " is
shown in F ig. S. Coil L cons is t s of 21
turns of number 18 enameled wire , spaced
to take up two inches on a 1 Y2-inch di­
ameter form. This will fall plumb in the
cen te r of the 3.5-meg acycle a m a teu r band
(80 meters ) . The dimensions a re not too
exacting, however, as you are not going
on the air. Us ing approximate constants,
you'll pick up the signal somewhere around
t his neighborhood. Th is is an e lectron
coupled oscillator (e.c.o.) , and should pro­
vide a clea n , stable signal. Th e values of
R1 and R, may require some adjustment
for maximum out put, and the tap position
on coil L is occasionally critica l. Any com ­
parable beam -power tube ca n be substi­
tuted for t he 6V6. Tbis " t r a nsm it ter" is
not connected t o the all -wa ve r eceiver in
any wa y. It is merely tuned In as any
ot her short wave " sta tion" would be.
(However, the r eceiver power supply can
be used for the oscillator.)

The s ignal, of course, is cw - which, or-

10.(X)()
AUDIOOHMS, TRANSFORMER

, .s •,,
I- .0' Pri. Sec.

MFD.

p F

KEY
.s -s

PHONES TO.- RECOROER
5000 INPUT

.00'1 MFD. OHMS o.

C

Direct Hookup

The buzzer or oscillator can of course
be coupled elect rica lly to the r ecorder at
the microphone jack. The a ccompanying
di agrams suggest how this can be done.
Where a buzzer is employed, some form
of exter nal volume control will probably
be necessary as shown in F ig. 1. If ade­
quate volume cont rol is provided in the
recorder amplifier, a medium-low value of
fixed r esistor (about 100 ohms) can be
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made by Speedy-Q, Audio-Tone (recorded
by Columbia ) and by Victor.

Most radio-phonograph-recorder combin­
ations have two turntables - one for re­
cording and the ot her for play-back. The
electrical circuit can usually be switched
so t hat a record being played can be si­
multaneously recorded - or "dubbed," The
circuit between the player and recorder is
broken at a point which also isolates the
record player from the loud-speaker am­
plifier, and the key inserted a t this break.
Keying will then feed both recorder and
monitor.

An external record player can also be
used fo r dubbing. If it is of the audio­
frequency type, keying is bes t accomplish­
ed as close to the pick-up as possible. In
the wireless design, the oscillator can be
keyed in the cathode circuit - or a lmost
anywhere in the oscillator-modulator-am­
plifier layout.

In purchasing a standard-frequency rec­
ord, make certain that it contains at least
two minutes of cons tant -frequency record­
ing and that it is of the correct speed for
yo ur turntable. A standard all-variable­
frequency record (say from 50 to 7500
cycles) will not be satisfactory. Also, in
playing the record, note whether it is to
be played from inside to outside, or vice
versa. ( It makes no difference, of course,
how the recording is made.)

Other Uses far Recarder
Aside from recording your own fist,

regular radio transmissions can be record­
ed for code practice at your leisure. This
also permits repetition of dubious portions
which would have been lost in "live" copy­
ing. Usually there is an adjustable dif­
ferential between recording and play-back
speeds, which makes it possible to record
faster code than yo u can copy and play
it back within your speed limit. This will
lower the tone (pitch of the signal ) some­
what, but in no other way affect the qual­
ity of tra nsmission.

While much code transmission is con­
tinuous wave, there are plenty of tone
modulated s ignals which can be picked up
on the coneent ional radlo-phono-recorder
combination. If cw reception is desired, try
removing a few tube shields, as suggested
in tuning in the miniature "transmitter:'
Similarly , an external test oscillator can

[Continued on page ",0]
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dinarily , would produce only clicks in the
receiver. A beat frequency is required to
produce the familiar whistle of the cw
signal. In many instances this can be ob­
tained by the s imple expedient of r emov­
ing a few tu be shields in the radio-record­
er. If this doesn 't work, an external oscil­
lator will be necessary. If you have a
standard test oscillator, this will fill the
bill nicely. You can input it to either the
antenna or i-f circuits. In the former CRSP

the frequency should be set close to the
wavelength of the transmitter, a nd if t he
i-f input is employed, adjusted to within
audio-frequency range of the intermediate
frequency, Either the test oscillator or
" t ra nsmit ter " should be t uned so that a
pleasing , musical note is obtained.

Fig . 3. An electron-coupled oscillator, keyed for trans­
minion directly to the receiver section of recorder

If no test oscillator is available, a sec­
ond "transmitter" can be constructed ­
minus the key and the parallel .Ol-mf.
click-eliminating condenser. The 250-mmf .
tuning condenser can be of the fixed-vari­
able type if preferred. Both oscillators ­
the beat oscillator and the "transmitter"
- can be operated from a common power
supply.

Using Standard Frequency Reca rds

One's own fist can be "put on wax" by
the process known as dubbing - that is ,
play in g from one record to another. A
standard frequency record will be required
- 500 or 1000 cycles. These ca n be ob­
tained from most well-stocked music
shops, and satisfactory recordings are
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AN RC TUNED

A-F OSCILLATOR

WILLIAM DONAWA

This audio oscillator is simple to build and
will come in mi9hty handy for many tests

IT IS OFTEN desired to ha ve available
a source of audio frequency voltage fo r

testing the frequency response of a mpli­
fiers, radio receivers, transmitters a nd in
experimenting with ot her electronic equip­
ment.

The equipment described in this ar t icle
utilizes a bas ic circuit that is stable enough

to be employed as a seconda ry standard.
The accuracy a nd stability is determined
by the degree of accuracy of calibration,
the quality of the components used and the
care employed in the adjustment of the
var iable elements.

The instrument is very simple in con­
struction, can be fabricated from the party

l eft, top view of a·f oscillato r and. right. und.r-cha u is .,iew

February, 1945 19



Ct C3

R'
Vi

® I
I

, I
C2

I I
I I
I R3 I
I f,

R2 f, I
I - I -
I - I -
I - I -
I - I -
I I,

Fig. I. Funda mental circuit of the cscllle tcr

generally available around a shop (with
the possible exception of the dual potentio­
meter.)

T he type oscillator produced by this cir­
cuit is known as a resistance-capacitance
t uned oscillator of t he feed-bac k type. The
oscillator is basically an amplifier with a
portion of its output coupled back to the
in put in such a manner t hat oscillations
a re generated and sustained . The basic cir­
cuit is shown in Fi g. 1,

Theory of Operation

Any trans ient in the power supply volt­
age, or in a ny other por tion of the cir­
cuit, t hat causes a transien t voltage to ap­
pear at point 1, on the grid of tube VI, is
a mplified, shifted in phase by 180 degrees
and delivered to point 2.

T he signal is then impressed on the g rid
of tube V " amplified still further and
shifted in phase by another 180 degrees.

The voltage appearing at point 3, the
plate of tube Vr, is now back in phase with
the original voltage that was present at
point 1, the grid of tube V ..

This s ignal is then applied to the grid of
tube V , through R ,C. and across R,C,. The
s ignal is amplified and shifted in phase
again by tubes V , and V" then reapplied
to the grid oC lr,. This state is known as
oscillation.

Oscillations will start and continue but.
to be able to exercise some control over­
the oscillations. it is necessary to incor­
porate some additional features in the err­
cuit which will enable one to select the

frequency oC oscillation a nd to control t he
amplitude a nd wa ve shape.

Let us consider the conditions necessary
to obtain sinusoidal oscillat ions of a par­
ticular frequency a nd t he means of estab­
lishing the cond itions. The fundamental
conditions necessa ry for sinusoidal oscilla­
tions of this particular type of circuit are :

a. Total gain must be unity.
b. Total phase shift must be unity.
c. The circ uit constants must be fre­

quency selective.
The s ignals a pp lied to the gr id of tube

VI must not be increased in value after
they have passed through tubes V, and V,
and the RC network R,C,. If the gain
is not limited to unity. the initial voltage
wilJ be amplified by tubes VI and V, over
and over again and eventually over -dr ive
the tubes so as to block t hem completely.
A fraction of a volt initially applied to the
grid of tube V , would be increased t o
several volts a nd event ually exceed the
grid bias voltage. This is prevented by the
action of the lamps which are placed In
series with the cathode of tube V. and the
negative feedback voltage fed t hrough the
RC network eo;

The resistance of the lamps is quite low
when little or no current flows through
them. As the current increases in value,
the filaments of the lamps become hotter
and the total resistance increases. The
value of the resistance is directly propor­
tional to the magnitude of the current flow­
ing in the filament. As the current in­
creases, the resistance increases; as the
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Oscillations which are sinusoidal in wave
form , containing only one frequency, will
result if, in addition to ot her requirements,
t he total phase shift through the amplifier
of a signal ori ginally a pplied to the grid
of tube V , amplified a nd reapplied to the
gr id of tube V l is equal to zero.

ulat ion in the output signal will not be
noticed.

The a mplitude cont rol action is known as
degeneration, a nd its a pplicat ion in this
circ uit results in oscillations of fairly con­
s tant amplitude. Degeneration, as used in
t his circuit, a lso limits the opera tion of the
tuhe over the small portion of the char ­
ac teri stics course which is most linear. The
oscillations, therefore, will be more nearly
s inusoidal for t his reason a lso.

In the circuit described in this article,
two each 110 volt, 6 watt lamps are used.
The 3 watt, 110 volt size is very difficult
to obta in. Fig. 2 shows the negative feed­
back voltage amplit ude versus frequency.

Phase Shift

current decreases, the resistance decreases.
This thermal action has, therefore, a posi­
tive temperature coefficient which tends to
limit the amplitude of the oscillations.

The total cur rent flowing through the
lamps is comprised of a portion of the out­
put signal , which is fed through R JC, and
the plate cur rent of tube V ,. The circuit is
adjusted, by means of RJ , so that for a
cer tain output level a nd a particular value
of plate current flowing in tube V " the
total voltage drop across the lamps causes
the tube V , to operate at a cer tain point
on the characteri stic curve.

If the amplitude of oscillations tends to
increase, the current through the filaments
of the lamps will tend to increase. \Vhen
the current increases, the filaments will be­
'come hotter a nd their resistance will in­
crease. As the resistance increases, the
voltage drop ac ross them increases, the
bias on the grid of tube V , is increasea,
and the gain of tube is reduced. The ampli­
tude of oscillations is reduced. The process
operates in the reverse for any initial de­
crease in the amplitude of oscilla tions.

This action can also cause conside rable
trouble. Let us assume that the value of
the output s igna l increases. The action of
lamps will be such as to cause the gain of
the tube V , to be reduced and the output
will go down. As the out put goes down, the
action of the lamps will be such as to cause
the gain of the tubes to increase and the
output will go up. Thus we see that an
oscillation of amplit ude will take place.
This modulation of the signal can be re­
duced to such a low value by. ca reful ad­
justment of the negative feedback voltage
that the presence of the amplitude mod-

c.~osc.
DET.

r"-----:---

•

-----

Fi9. 2. Negetive f. edback voltage
amplitude vs. frequency

•
Fig . -t. Th e oscillator circuit in bridge form
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Fi9. 5. Phase shift about meln frequency

Fig. ..y shows how the circuit elements
of the oscillator form a bridge circuit.

The frequency-sensitive characteristics
of t his br idge are such that it does not per ­
mit oscillations of any but one par-ticular­
frequency to be sustained.

The bridge circuit causes the output vott­
age to be shifted in phase with respect to
the input voltage and also reduces the amp­
lit ude of the voltage of a ll frequencies
other than the particular one to which it
is tuned. The operation of the circuit with
respect to its phase shift characteristics
is as follows:

If we make Ce-Cd, Rc-Rd and the ratio
Rb]Ra·2, the first equation can be reducea
to

(2)R b - Re
Ra Rd

-Cd-Ce

The RC network and t he number of
stages of amplification will determine the
frequency at which the phase shift is zero.
Let us trace the phase of a signal through
the amplifier .

A voltage E, appears at point 1, t he grid
of tube V.. This voltage is shifted in phase
by a bout 180 ' by V " a ppears in the plate
circuit and is a pplied to point 2, the gr id of
tube V•. In tube V" it is shifted in phase
by about anot her 180 degrees and appears
at point 3. The t otal phase shift is now
about 360 degrees.

Now that we have es tablished that
through the amplifier the total phase shift
is about 360 degrees , let us examine the
phase shift character istics of the RC net­
work R,C, and R,C,.

Fig. :J is the diagram of a circuit known
as a Wien Bridge. The Wien bridge is gen­
erally used to measure capacity in terms of
resistance and frequency. The circuit may
also be used to measure frequency in terms
of res istance and capacitance.

The exact frequency of the input s ignal
may be determined when the bridge is bal­
a nced. When balance in this bridge is ob­
tained, the following two equations are
true:

~ • PHASE SHIFT

~
,,

I ::l t
'" ..
e ! '" "
~

~~ s NEGATIVE'- " 0
~ ( FEEDBACK

... ~ f
",.'J + g VOLTAGE

" ,
o~ '"

~

W" % o :i ----- - ----
o~ .. '"
i!e

.. I 0... '"- ~ '"-", • 0 ...
~ ... ~~
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~'" '" ..~ ...- FEEDBACK
~> ~ w VOLTAGEs: ~ 0- %
~ .. i!
~ ~

f . ~
~

FREOlIENC'f
f.

FREOUENCY

Fig. b. R8Iponse vs , frequency characteristics
of oscillator bridg e circuit

Fig. 7. Phase sh ift. negative and positive feedback
voltag es curves are superimposed
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The voltage. E
"

across R r, is in phase
•

with the output voltage of t ube V , if the
time constant of R jC, equa ls the time COn ·

stant of R,C•• If the frequency of the out­
put voltage, E r, decreases , t he voltage E I

will lead in phase angle. If t he frequency
of the output voltage increases, the volt­
age E, will lag in phase angle. The phase
shift about the mean frequency is a linear
function of frequency. This is illustrated
in F ig. 5.

This means that at some par ticular fre­
quency. /0, the phase shif t through tne
RC network will be zero and the output
voltage E. will be allowed to be impressed
across the in put of tube VI in phase with
the voltage E" The total phase shift will
be equal to zero.

The total phase shift introduced by the
amplifier and the res istance-capacitance
network must be independent of changes in
supply voltage, load, etc . Constant phase

shift is necessary in order to insure a
stable frequency.

The phase a ngle of the t ransfer im­
pedance of the resistance-ca pacitance net­
work varies only s lowly with frequency.
A small change in amplifier phase shift
such as could be produced by a variation
in supply voltage requires a very large
change in oscillation frequency to produce
a compensa ting phase shift in the resist­
a nce capacitance coupling system.

Circuit Constants

Since t he amplifie r will operate over a
large frequency band, some means, in addi­
tion to the phase shift characteristic, must
be employed to permit oscillations of only
one frequency a t a time. This is a lso ac­
complished by use of the f'requency-sensi­
tive bridge network. The frequency versus
response character istics of the bridge are

[Con tinu ed on page $6]
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Fig. 8. Compl.t. seh.mlllltie of the oseill.tor. P.rts list b.low

Rl-dual potentiom eter 100,000 ohm.. each section.
R !-dual potentiom eter 100,000 ohma each ..ection
R~-lSOO ohms wire wound potentiom eter
~_!5 mego hm.., % w a tt carbo"
R S-o.l megoh ms, % w att car bon
R 6-o.S megohms, % w a tt corb01l
R 7-10.000 ohms , % w a t t carbon
R S-o.S m egohms, ca rbon potentiometer
R 9-0.1 megohms, "h watt carbon
RIo-30,ODO ohms, 10 w att
CI-o.002 mId, 400 1)olt, m ica

C!-O.002 m Id, 400 v olt, miCa
C3- 1S mId, %00 1)olt , electrollltic
C.r-o.l mId, paper, .tOO volt
C5-0.1 mId, paper, 400 colt
C6-0.1 mId, paper, .tOO ~lt

C7-o.1 mId, paper, 400 colt

CS, C9-8 mId, 450 volt, elec troly tic
TI-350--0 · · j 50 CT 25 ma

T2-10 hen ries , 25 ma

L-6-w a tt , 120-1)olt lamp

•
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• .• while you can't change the ham himself, his post-war equipment and

technique will be another case of "somet hin9 new has been odded" • .•

Fig. I. The post-wer emateur bends may end up in
• compromise between the IRAe and the ARRL

recommend.tions

Progress

Much progress has been made in radio
s ince t he war bega n but unfortunately

men a nd women will be par ticular ly in­
terested in t he higher frequencies (s ince
much of t heir t rain ing has been along these
lines ), there should be plenty of room for
everyone fo r some years to come.
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W HI LE it would be rather premature
to make definite plans for post-war

a mateur radio, it is never too early to
review t he situation as it now stands. A t
the recent FCC frequency allocat ion hear­
ings , r ecommendations were made by
ARRL, RTPB a nd IRAC which are quite
favora ble to the amateur. Most previously
occupied bands a re retaine (160 meter
and 5 meter being ques tioned ) , while act­
ditional bands above 400 me a re proposed.
Also a new band at 21 me is being con­
sidered which should be welcomed by ama­
teurs interested in DX, All in all, the pic­
ture at this time looks extremely promising
for the "ham."

No indications ha ve been made, however,
to the requirements for occupancy of the
new bands. This will, no doubt, be decided
when some of t he more urgent matters
have first recei ved a ttention; but it's logi­
ca l to assume the new bands will at first be
availa ble to holders of any class license.
The chart in Fig, 1 of t he proposed allo­
cations show s ix or seven new bands above
400 mc exclusively for a mateur operat ion.
This compares with the pre-war a llocation
of 18.5 me. Wit h such a wide expanse of
frequencies it might seem tha t the
amateur bands would be sparsely occu­
pied. However, r ecen t surveys ha ve indi­
cated that the amateur population will in­
crease from 60,000 ( pre-wa r ) to approxi­
matel y 250,000 a few years after the con­
clusion of hostilit ies. The augmented in­
terest is attr ibuted to the fact t hat many
men and women now in the ser vices have
been given radio and elect ronic training
a nd will welcome the opportunity to in­
cor pora te t h is knowledge into a hobby
when they return home. As many of these
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very li t tle can be revealed as yet, due to
security reasons, Progress has not been
confined to purely technical developments ;
new processes of manufacture, new ma­
terials and new production measuring tech­
niques have been evolved or discovered. All
t ogether they represent a t remendous step
fo rward in advancing radio not only as a
better public service but a lso as a more
enjoyable hobby.

For example the armed forces needed

quartz crystals in quantities never before
required, with the result that new methods
of mass producing crystals wi t h precision
accuracy, were developed. This should re­
suIt in crystals being available at com­
paratively low prices, well wi thin the reach
of a ll amateurs. Inst ea d of the average
station having one or two xta ls as in the
past, in a ll probability they will use a
dozen or more, not only in transmitters but
a lso fo r receivers and frequency meters.

Frequency Meters

The frequency meter itself is another
point of interest. Pre-war designs left much
to be desired, particularly as to long-time
stability. However, not long after host il­
ities began, a frequency meter which f ul- .

~ -- '-"':::.-
"

W3rWJ

/!j~ s r,
~-- . <Of, t , \ <Ill

.- Q
.' -"- .-

- - CLOSED
VIEW

- ::- -.-

Fi9. 2. Transmitter and receiver in a console desk mode rne - a s the author
sees 4 future ham "ri9"
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filled the most exacting requirements was
developed through excellent eollahoration
between the armed forces and the engineer­
ing departments of several manufacturers.
From both an engineering and production
standpoint, the knowledge and technique
gained in the development of a stable
frequency meter will undoubtedly result
in equivalent instruments being made avail­
able to the amateur at a reasonable price.

Medium and UHf Bands

Improvements in medium and UHF ama­
teur band operation will undoubtedly be
characterized by more precision gear. The
day when most "hams" built their own
equipment is past, The future will sec the
majority of amateur stations equipped with
factory-built units, Many of the manufac­
turers now producing war-time communi­
cations equipment will remain in the field
and "cash in" on their newly acquired
knowledge of radio a nd electronics. With
a larger group of manufacturers producing
equipment of this type, competition will
push prices down to a level wh ere it will
not be worth while "rolling your own," ex­
cept for experimental purposes.

CLOSED
VIEW
I

New tubes which give better value on the
amateur yardstick of more watts per dol­
lar have been developed. These tubes, in
general, arc smaller physically than their
pre-war prototypes of equivalent power
rating. New techniques in manufacturing
have resulted in tubes ca pa ble of with­
s tanding severe overloads, a characteristic
"hlch the average amateur feels to be of
importance since it allows him to "gyp"
the circuit in an effort to increase the
power output,

Since among our returning GI-Joes there
will be many GI-Josephines , the influence
of the latter will undoubtedly be evident
in the appearance of post-war ham rigs.
Much of the equipment will be streamlined,
carrying out a trend that was apparent
before Pearl Harbor. A 250-watt trans­
mitter in Sheraton, Queen Anne or modern.
istic design should not surprise you. It
will fi t est hetically into the small apart­
ment, and end forever the feminine ob­
jections to the mess and "machinery" of
"ham" radio.

Reliability a nd versatility will go hand
in hand in the post-war design. This in no
small part will be due to the fact manu-

26

Fig. 3. 1ft . secr.t. ry-d.sk layout will fit in well with the r.st of the furniture
in the ....·.r. g . Iiving .room

,
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GAV E 60,000 PIECES OF

RADIO SERVICE DEALERS

THAT

FINE TEST EQUIPMENT TO

NATIO NAL UNION RADIO CORPORATIO N

NEWARK 2 , NEW JERSEY

radio-phonographs. televisio n receivers
and industrial electronic devices. After
Victory, we'll make it easier than ever for
you to equip yo ue shop fo e more business
and bigger profits ••• the exclusive Na­
tional Union way!

NATIONAL UNION
RADIO AND ELECTRONIC TUBES

-
--

---

-
- -

Filcltnies ill:
N,~'..ri ilfUl l\lilPkuvoJ.

N. J.; LnlsJilk iI.a
Robe_itl, P_ "...

AFTER THE WAR- MORE THAN BEFORE

Yes, a bigger and better Encyclopedia.
M o re d eals to bring you the modern test
equipment you'll need to service' radios,

Sure, you r emem ber th is big National
Union Encyclopedia th at showed all kinds
o f h igh-grade service and test equipment.
It to ld you b o w to get the instruments and
meters you wantedJr~e with the exclusiv..e
N . U . Eq uip ment Plan. And that plan was
so popular that it was O K 'd 60,000 times
by radio service dealer s !

•

February, 1945 27



•

~==~ ......-- CUr · AWAY vrrw . WITH STATION
IN OPER ATING POSITION

Fig . "'. Th. end.table type turns modernistic a gain­
and meybe those fla nges will radiate " bit of hut

from the redili.rs and finals!

faetnrers had to produce equipment accord­
ing to government specifications. Qua li ty
with large production has been the key­
note during the war and the lesson will
not soon be forgotten .

Television
P re-wa r amateur television, like i ts big

brother, commercial television, hardly had
a chance to prove itself wi th only a few
amateur stations on the air. Unfortunately,
television equipment is extremely complex
a nd requires not only considerable techn i­
cal knowledge but a large amount of test
equipment -to get i t "perking." Ma nufa c­
turers were hes itant to produce a complete
unit for a mateur usc because there was
little demand fo r a nythi ng of t his na ture
s ince commercial television had not yet
become a reali ty.

Here again, new developments a nd in­
creased public interest , have brought com­
mercial television to the point where im­
mediately following the war, or as soon
as ma terials a re available for civil ian use,
commercial television will ' be a n accepted
service. It will then be only a ma tter of
time before commercially built transmitters
a nd receivers will be available fo r amateur
use.

The requirements of t he amateur as to
picture definition are Dot nearly as severe
as those of the general public because the
"ham" is limited to communication between
similar amateur stations where close-ups
are the usual t)'PC of transmission. A 120­
line picture should therefore be satisfac­
tory for this service. This simplifies both
the receiver and transmitter design, and
since the manufacture of cathode ray tubes
has been stepped up to a higli level dur ing
the wa r . the cost has been greatly reduced.
It is probable that a complete station could
be sold in the neighborhood of $300.00 if
produced in quantities.

28

Nar row-Band FM

The many advan ta ges of FM for com­
munica tions purposes are well known. Even
prior to the war severa l police departments
used t he system for a long enough period
to establish its merits for UHF and VHF
operation. With the return of amateur
activities, narrow-band FM will come into
its own especially for UHF use. The sim­
plicity of design, with a minimum of power
requirements makes i t ideally suited fo r
portable-mobile as well as fixed-sta tion use.
\Vhile this system of transmission occupies
more space in the r-- band (which is likely
to be crowded), the reduction of noise, the
absence of whistles a nd tweets, makes its
use highly desirable. Ordinari ly the stat ion
being received wi ll completely block out
interfering s ignals if the desired s ignal is
at least twice as strong as the interfering
s ignal. Another advantage is that , due to
lack of noise, the receiver can be operated
satisfactorily at f ull sensitivity under con­
di tions where a n AM receiver is often use­
less. \Vith these advantages it is only nat­
ural that t he trend in UHF amateur opera.
tion should be towards narrow-band FM.

New FM circuits, as yet not fully proven,
are being developed. Many more are yet
to be invented ; so there is plenty of room
fo r bot h the operating and exper imental
amateur in the UHF field of nar row-ba nd
FM.

Microwaves

The newes t , but not the least important.
por tion of t he r -f spect r um is the micro­
wa ve region. Since recommendations for
frequency assignments have been made to
the FCC for amateur bands in this region.
and the likelihood of t heir being granted is
good, it is desira ble to consider some of the
possibilities of t his region for amateur use.

At present conventiona l type tubes are
available which will operate as high as
1000 me, and it is likely this limit will be
increased slightly in the future. While it
is true these tubes ha ve very low power
capabilities t he fact remains that high or
even medium power, as we t hink of these
terms today, is not required for microwave
work. Power outputs of less than % watt
can be satisfactor ily employed, when ad­
vantage is taken of wide band FM with
its natural noise reducing qualities, and

[Continued em page .!!l
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EVERYTHING THAT'S NEW IN RADIO DESIGN
R. M. E. keeps .hud of the field with the new thinss in t.. d ie -lirst .

0", ug incc: ring st." h.s tomorrow', R. M. E. equ ipment rudy for you­

..... i1.a ble u soon .I S milit.ry demands .Ire, fulfilled . As. i" R. M. E. h.s

t. ken long stride s in introd ucing new futures of design which will set the

pece, Ag. i" we elter t he new t hings fi rst . Since 1933 R. M. E. ,.dio com­

munic.tions eq uipment h.s developed such ouht.nding ,. d io firsts .I,

the ulibr.tcd DB sign.1 strengt h mder. the modul.tion monitor, the split

sh tor tunin9 syst em . nd the ph.se .djusted ctyst.l Iilter unit.

FIRST THinGS FIRST I. "0'" 01 oth.. I.d;o .dv.."m..h . R. M. E. h•• be... lud;'9
pioneer u d will be ,u no"g the First to oller new design when it's new.

We will be 91.d to send yo u dehils on the R. M. E. series reu ivers .I,
they .re ."noun'ed. Write us • ,.,d tod.y dik ing for 'deb on R. . M. E.

equipment .

February. 1945
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CODE
[Continued from pag e 18]

be employed, or a fixed oscillator con.
str ucted that will tune a round the inter­
med ia te frequency of the radio. This last
is the best arrangement of a ll, and is that
employed in commercial cw receivers.

Don 't Forget the Mill

In making code recordings, of your own
fist or from the air, the cheapest kind of
recording blanks can be employed. Quality
here is of no considerat ion, and quant ity
- the more records the better - is the
goal. Do not consider it a bad ha bit to
copy the same recording a gain and aga in
- even when you know exactJy what's
coming. This is one of the best ways of
giving you a bit of courage and relaxation
and at the same time familiarize yo ur-

Fig. 4. W hile you' re ga ining speed on
t he "bug" - don't forget the "mill"

self with word pictures rather than letter
fo r ms. And while on the receiving end,
don' t neglect the typewriter - the "mill"
to a radio operator. \Vhen your speed
works up above thirty words per minute,
you won't be able to push the pencil as
fast as copy is disbed out to you. All good
operators use t he mill , and it is best to
learn t his copying technique simultaneous­
ly with t he long-band method. Otherwise
you'll ha ve t o take time off later on ! And
hunt-and-find is out - use the touch sys­
tem if you are a iming at the 45-word-per­
minute-up class.

Check your sending! Never think that
because the fellow on t he other end can
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WE SPECIALIZE IN HALLICRAFTERS

Send Only 25, For This
Handy Tube- Base Calculator

Hf'r'e'. just U111 calculator )'OU '1'1I ",Ished
)'OU had time and 1.1'&10- Deeleneo.l espe­
dall, for you b:r our t"Il£1nellrs. thlt llab t-o
nlne-fl..t. "Udl!l-nlill type indicator teU.
)'OU in .. jiffy tube characteristics that en­
.blll YOII to eu betjt u te &nllable uw. for
l hoM b a rd to Kf'L &ond for 7<!ur t.od..,..
WII pay the ablllPJ.na: expense, MaU 25e to
1.1;0 - Df'pt. CQ -2 .

GIANT RADIO •
REFERENCE MAP

Rere', .. ctf\
from Leo that
)'oll' lI ••a t .
It', .. brand
0_ ref_ce
map 'II1.tll am­
at eur &0011. ,

.bor t ".,. "' ;1;:
ataUoM. III-.Jor - _.-....-
1I."oftL ftc. . - - _.
PrtJlted 1D col-
ors. ~ln """ J: 4 ~ ft. It', :roun. SeDd .
15e to bfolp wid! lNIddnC aDd mai liDC.
Ad....- [)oopl. CQ-2.

•

F or many year. we bGTe b eeD. oae 01 the c:c;n lD.try".

lotg ..t d~tributon of IUUicrcz.J ter equipment. W . bGTe
Hallierafte n GTaiIable lo r immediate d. n·...ry OQ prior.
ity . Fo r fu ll particular• • write today.

Hard-to-Get
RADIO PARTS

For many years Wholesale Radio Laboratories
has been serving the entire needs of amateurs
and radio men everywhere with quick. per­
sonalized service. Our many years of exper­

ience and valuable contacts with manufacturer.
has enabled us even durinq wartime. to supply
our lriendJI and customer. with many bard-to­
gel items not available elsewhere.

Today. as always. our atock of parta. re­
ceivers. tranamitler. and general electronic
equipment is the most complete you11 ever
find. Send today lor our lalest flyer. It'. full 01
merchandise you've been looking for. Same low
prices. Let'8 hear from you. Get acquainted
with our famous quick service,

{'<--:fl;di. r

ct:. .. ""C7' .- ~
HALLICRAFTERS

Select From Our Complete
Stock of Equipment Now

For those
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Now-a really high-powered
RADIO ENGINEERING

LIBRARY

NOTE,
Til t Libra". Clt fllllri lee-
tioll . t boolu cull~ II In d.
I• • McGra.-HilI lII ublicatiall l I.
the ndla " ,Id .

copy your splatter bug your sending is
s kay, He may be the expert, not you. Your
druggist can make out the hieroglyphics
on your M. Dr's prescription and the post
office can decipher names and addresses
t hat would defy a cryptologist. So watch
your bug. It just happens that poem of
Rober t Burns a bout "would some power
the giftie gie us" was dedicated to a bug.
The t itle is " To a Louse."

AMATEUR RADIO
(Continued f rom page %8]

10 DAYS' EXAMINATION - SEND COUPON
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• especia lly selec ted by radio speciali.sta 0/ M c­
Gra w -Hill pu blications.
• to g i v e most complet e, dependable coverage 0/
lacts needed bV all whose fie lds are grounded on
r a d io lundameJltals .
• a v ailable a t a special price and terms .

TH E SE books cover circuit phenomena, tube
theory , ne twor ks , m e asurements , and other

subfecte-egfve specialized treatments o f all fields
of pra cti cal d es ign a nd a p plica t ion . They are
books of recognized position in the literature­
books you w ill r efer to and be r eferred to often.
If you are a pra ctical de signer, res earche r or
e ngi neer in any fie ld ba sed o n radio, you want
these books for the help they give in hundreds
o f p roblems throughout the whole fi eld of r a dio
engtneermg.

5 VOLUMES, 3559 PAGES, 2558 ILLUSTRATIONS
I. Ead man's FUNDAMENTALS OF VACUUM TUBES
2. Termon 's RADIO EN GINEERIN G
3. Eve ritt 's C OMMUNICATION ENGINEERING
4. Hand's H IGH FREQUENCY MEASUREMENTS
S. Henney's RADIO ENGINEERING HANDBOOK
10 <l1 ,.a· ,·um lrlltJon. }:IllQ' trrlllM. ~P<'<'la ) prtce u nd..r Ih l, otr ..r
]0.... t h lln b..uk.- bouiht ~I'.r. t '·b. Add til...... Mta mlard work. to
your Illlral')' n ..",, ; pa,. Ilnall nHUl lh l)' Inala ll")<''' II. 'oI'hlle )'Uu

UJIe IIUI h "ok,..•
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Add ress Changes-
Subscribers to C O shou ld not ify our
C irculation Dep't. at lead 3 weeks
in advance regardin g a ny change in
address. The Post Office De!"t. does
not fo rwa rd magazi nes sent to a
wrong address unless you pa y a dd i·
tiona l podage. We cannot d uplic ate
copies of C O sent to your old add ress.

C O C irc ulat ion Dep't .

RADIO MAGAZINES, INC.
342 Madison Ave., Ne w York 17, N. Y.

transmission tha t is beamed by parabolic
or other high gain a ntenna systems.

So much for the conventional types of
tube. Let us DOW consider t ubes designed
especia lly for microwa ve work such as the
Klys tron, magnetron a nd "lighthouse"
types. A t present such tubes a re n ot avail­
able, a nd if they were, the price would be
too high for general amateur usc. How.
ever, as more experience is gained and pro­
duction methods are developed, the cost
should automatica lly be reduced to a point
where the a verage ham can afford them.

As fo r a ntenna design, i t is here the
exper imental amateur ca n readily contrib­
ute. Antenna installations can be quite
varied , from parabolas to cones, horns,
stacked dipoles et c. All are capa ble of
enormous gain if designed properly (power
gains of 1000 a nd 2000 being not un­
common). Their use is made eas ier by t he
fact tha t the phys ical dimensions are such
that the antennas can conveniently be
handled and do not require a backyard for
space.

Tuned circuits for microwave operat ion
look like most anything except the familiar
coil a nd condenser combina tions of the
erlow frequencies. The inductor and cap­
acitor have been replaced by resonant cav­
ities and the transmission line has given
way to a "wave guide." Fortunately. new
insulating materials ha ve been developed
which make the use of transmission lines
still feasible a t these frequencies with not
too great a loss in power transmission. In
all probability the amateur will make use
of these lines, a t least until such time as
commercial wa ve guides are availa ble, since
the accuracy with which it is necessary to
maintain the phys ical dimensions of the
wave guides makes them nearly imprac­
ti ca l for most home const ructors.
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'1l-IEM WERE "mE
nA"fS' ~ITH A HALF A
"'lOWAlTON" 210 Tu&·
vtE NE'IER H,Iil l> RADIO

., ROU8lE S l\iu-1 'DAo"l ,).
~ HI.

E>4ERY RAlll0 OPERATOR
BACK IN TIlE HAM DAYS·
REMEMBERS FORT ~=~
RANGE 1llSTRtflUTIltG CO, l-

FOflTllE ~WEL.L $ER'tICE.

Today, in common with the fest of the ra dio ind ustry, all of our efforts life
backing up th e men behind th e g uns.

Come V Dey and we will agai n serve the amateur with a complete stod of
nationally advertised Ham gear. The prod ucts of such outsta nd ing manufacture rs as
Hallicrafters. Hammarlund. Th ord. rson, RCA, C e-n ell-Dubttler. Sprague. O hmite ,
W eston. Tripl.tt, Nation al, etc.• etc., will . as in yea rs past . b. carried.

Flash Just Received - 6000 Flash
WARREN TELECHRON SYNCHRONOU S MOTORS

Mod. l 412 to.t1025 - A...,,i1 011b le in tw o voll"98 r.!InQ" :

100/ 125 VO LT 60 CYC LES • 200/250 VOLT 60 CYCLES
One Revolution Per Minut. - Armature Is Oil Immer,ed

Ma nufactur, d for the General Elect ric Co.
DI M ENSIONS - l ength 3'12" , width I".., thickness I ~".

The,,, moton ere -equ ip ped with dual gear. The lerger haying 60 teeth, the smettee 18 teeth .
The ,moll gea r i, di rectly atta ched to large one.
The 200/ 250 vo lt unih have two coi ls in seeies ,

by pa re Heling can else be used on 100/1 25 vclt.
J u,t the thing for timing de...Ic.., r,...ol ...ing displey" etc.

PRI CED A S FOLLO WS :
QuantJtiN : 1- 5 n .5O l'acl)

•• '-11 . • .• • • • • . •. • •. •. ' .00 MdI
.. 1%-! 4 2.50 neb
.. !5-49 • . • • • • •• • • . • . . • • 2_25 MdI
•• 50 -99 2.IO eacb
.. I lM1 or more 2.oo .,acb

•

FREE L.ug e buyin g g uide (worth $1.50 ), Ple ase
. send request on Firm stationery. Also aSk
fo r current bulletin of hard.to-get ite ms, such as
mete rs, test equ ipment. wire. tubes. etc.

(For 22 yean {lfWrafors {II uV ,"CI.f: IJA Yf~"S UA IJlO SIIACK")

356 BROADWAY, ALBAl"Y 7, x, Y.

February. 1945

Phone!' : 3 -2] 09 - 3-2 ]00

33



•

ZCAA
[Con tinued 'Tom page 9]

the Chief Signal Officer a nd t ransmit ted
once each month. Those breaking down the
cipher messages were accorded recognition
in a future broadcast.

Contests
F rom time to time various types of con­

tes ts were held , combining individual and
Corps Area competition. E ach year the
Annistice Day message contest was looked
forward to by all , as well as the a nnual
Code Speed Contest in which t ransmissions
were sent by WLM/W3USA · at speeds
ranging from 15 t o 65 words per minute.

Many other ac tivities were car ried on in
a ddition to traffic handling. Those who
were interested In cryptog ra phy had the
opport un ity to increase their knowledge by
means of a specially prepared correspond­
ence course, a nd to ply their skill on coded
messages in an unknown key prepa red by
the other side of the world carrying that
day's date with the explanat ion to the a d-

ell
A welcome and
famili ar call, introducing a new
friend and source of information .

•
W e, at Radio Electronic 5.ales Co .,
offer best wishes to the Publishers
in th is welcome venture, and, to
our many friends, and customers
in and out of the Service,

}Jest
' s.. ,,0" .se..··

R.odio Electronic Sales Co.
-46 Chandle r St.

Worcester 2, Mass.

Distributors of

Ind ustria l Elect ronic Devices. Pu ts
Tubes and Equipment

Manufacturing Facitlties
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dressee that it was transmitted via the
Army Amateur Radio System, no charge.
E very five minutes the speed was increased
5 w.p.m . and the object was to copy as
long as you were able and then submit your
copy for ta bulation, on a Corps Area basis.
Some of the Corps Areas arranged for
valuable prizes to be awarded their win­
ners. Believe it or not, we did have mem­
bers who copied the 65 w.p.m, t ransmis­
sions !
The en tire staff was drawn from the
membership, including the edito r, and most
of the make-up ca rried on by mail. Some
of the ma gazine reached la rge proportions,
as many as 50 pages, and gave evidence of
t he a vid ent hus iasm displayed by the mem­
bers in volunteering their time and crea tive
effort.

It is to be expected that the type of
person a ffiliated with such a n organizat ion
would go far in serving his coun try's needs
in time of war. That has been the case in
ever y instance. Hundreds of AARS mem­
bers a re in the Armed Forces a nd are still
ca r rying on the traditions of a chievement,
self-bet terment and service to one's coun­
try. Being more intimately associated with
the affairs of the Second Service Command,
the writer ca n name a few local members
that come t o mind who have gone far, their
rank being a tribute to the Army Amateur
Radio System : Lt. Col. David Talley,
W2PF-WLNA ; .L t , Col. Robert Hertzberg,
W2DJJ; Major William T. Hodson, W2FJE;
Major J oseph Keller, W2AZT; Major H ow­
a rd E. Smith, W2GDF ; Major George Hell­
muth, W2BGV ; Captain Harold W.
DeMyer, W2DW ; S/Sgt. Kenneth Gross­
man. W2LJJ. There are countless others
who have reached officers' r ank ; any omis,
sions are not intentional. It is interesting
to note t hat, of the large number of AARS
members with whom the writer is ac­
quainted and who are in the a rmed services ,
not one comes t o mind who is a private !

We look back upon the days from 1926
to 1941 as a time of wonder ful a chievement
and as the fore-runner of exciting days yet
to come. Be assured that there will a gain
be an Army Ama teur Radio System and
that it will be bigger a nd better than ever .
Personnel of t he War Department in many
fields have openly stated t heir r ecogni­
tion of the value of this organization and
have indicated their fun support of its
perpetuation.

CQ
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illustra ted in F ig. 6 and are described as
follows :

For a particular frequency the impedance
presented by the RjC1 combination is equal
to the impedance of the I!.C. combination.
The voltage applied to the grid of tube
V, through the network, for this particular
frequency, is of a cer tain value. If the Ire­
quency of the positive feedback voltage
increases, the reactance of C, decreases and
t he voltage across R. is decreased. Thus
the voltage applied to the grid of tube V ,
decreases.

If the frequency decreases, the reactance
of condenser C, increases and reduces the
amount of the current flowing through it.
As the cur rent C, decreases, the voltage
drop across R , decreases. The voltage ap­
plied to the grid of tube V, decreases.

Now tha t it has been established how
the three basic requirements are met in
this par ticular circuit , we can see, graphi­
cally, how a ll three combine to permit sin­
usoidal oscilla tions at one particular fre­
que ncy.

In F ig. 7 we have superimposed the three
curves for each quality: phase shift, neg­
a tive feedback voltage (gain), and positive
feedback voltage (Jrequency-selective. )

At the frequency [o, the following con­
ditions exis t :

a. The phase shift is zero.
b. The magnitude of the positive

feedback voltage fed to the grid of
t ube V , is just a little bit larger
t ha n the magnitude of the negative
feedback voltage applied to the
cathode of tube V ,.

This means that oscilla tions will be sus­
t ained at the frequency fa.

In order to change the value of the fre-­
quency /0, it is only necessary to change
the values of eit her the resistive or cap­
acitive elements in the RC network R ,C,
and R,C•. This will change the frequency,
fa, at which the phase shift is zero and
the magnitude of t he positive feedback
voltage is greater than the negative feed­
back voltage.

In a large precis ion t ype of oscillator,
the resistance values a re kept constant for
a particular band of frequencies and the

[Continued 01'1 page . 0]
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that will outlast the t emporary e m ploy­
m ent con ditions that e x is t today. e R EI
t echnical training is de s igned to d o just
one thing - to i ncrease you r ability , en­
a bling you to hold the more r ee ponstble
positions w hich le a d to h igher salar ies.

WRITE TODAY I U )'OIl IlI'fI a pro­
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l. r equest. I
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$14.50
The welding work should cost an addi­

tional several dolla rs. The mas ter cylinder
a nd wheel cylinder can be exchanged a t an

BEAM MOUNT
[Continued fro m page 1%]

tons are in contact with the brake shoes;
consequently the brake shoes are forced
outwa rd agains t the brake drum. When the
hand brake is released the return spring
on the brake shoes fo rces the wheel cylin­
der inward, so they return to t he original
neut ral position.

Brake Adjustment
To set up and adjust the brake system

is simple. The master cylinder has an open­
ing on top to insert hydraulic brake fluid.
About a pint o f this wil l be necessary for
the experimental work a nd final assembly.

.After the connections ha ve been made be­
tween the master cylinder a nd the wheel
cylinder, the master cylinder mus t be fi lled
with t he fluid. On the wheel cylinders is a
small escape valve, which should be grasped
with a wrench. Then applying gradual pres­
sure to t he master cylinder piston, this
valve should be opened until a steady
stream of liquid is flowi ng out. At this
point it should be closed . . . without re­
moving pressure from the mas ter cylinder.
This expels air from the hydraulic lines .
The master cylinder can then be refilled
a nd t he braking system is ready for opera­
tion. A rubber hose emptying into a glass
will save t he fluid fo r re-use. while bubbles
will indicate the presence of air. The proc­
ess is easier if two people work together.
If t he brake drags , without any pressure
on the mast er cylinder , and the drag is
objectionable, t here a re brake band clear­
a nce adjustments on t he bottom of t he
brake drum. These ma y be turned until
the drag is removed. .

The cost of all the parts for this rotary
beam mount will vary in different localities.
For the first a nd second model constructed
they were as itemized:

On half rear end $ 10.00
One hand brake . . . . . . . . . . .. . . 1.00
Master cylinder. ... . . . .. . . .. . 2.50
Copper line and fittings . . . . . . . . 1.00

,
I

February. 1945 37



•

lCon tinued fro m page 36]

1
2" R e

f =

CQ

OSCILLATOR

The values of R and 0 are the values of
R" C.. R~ a nd 0,. R , equals R , and 0 1

equals 0,.
The complete circuit is shown in Fig. 8.

R J and R, are made up of the two sections
of a dual potentiometer . Some care must
be used in t he selection of this item be­
cause the values of R , and R , must always
be equa l, The quickest way to determine if
t his is true is to measure the values of

(Continued on page ~O]

where f is in cycles per second
R is in ohms
o is in farads

capacitance is varied.
If the frequency is var ied (by means of

a n ordinary gang-tuning condenser , such
as is used in broadcast receivers) a fre­
quency range of 10 to 1 can be covered
on a single dial. The different r anges of
frequencies are obtained by switch selec­
tion of different values of resistances R .
a nd R,.

The usual commercial a udio oscillator
delivers s ignals varying in frequency be­
tween 20 and 20,000 cycles per second in
four ranges of 20-200, 200-2000, 2000-20,­
000 cycles per second. This is accom plished
by employing three sets of resistances a nd
a four-gang broadcast condenser with the
sections parallel in pairs for tuning.

In this particular circuit the capacitance
is kept constant and the value of the re­
s is tance varied.

The formula which is used to determine
the frequency is the same as given before :

automobile parts store for rebuilt units at
a cost of about four dollars; however, it
isn't essential.

Excessive pressure should not be applied
to the bolts holding the brake drum on the
bearing housing or it will cause binding.
If the play in the axle is objectionable and
further tightening causes binding, a paper
shim can be inserted between the bra ke
drum and t he bearing housing.

I•

•
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MEET THE "YL"
{Continued from page 15] AN OPEN LETTER!

Dear O. M.:

-73's es CUL-

RADIO TELEVISION SUPPLY CO.

170 I S. G rand Ave" Los Angeles IS, Cal.

l ittle d id we think when we
d arted in busin ess t hat the day
would come when a ll of o ur
th inking a nd work would be de­
voted to ex pediting the flow of
rad io-electron ic supplies to war
ind ustry.

But that is t he way it is and we
are proud of the opportun ity to
serve. Proud too, are we of the
sple ndid showing being mad e by
ma ny of ou r old ham custome rs
now serving in th. arm.d forces .

Come V-Day and we will wel­
come you baet still maki ng good
our slogan: "Whatever you want,

h ', " •we ave I.

CQ has g iven us this opportunity to
teU us of su m 01 the gud things that are
coming alter V Dayl-But, we've promised
our manufacturers that we'd keep mum.
Yet there win be many new things such
:IS (Ru mor has it) xmtrs by Hammerlund.
Revn by Millen. spel revrs by National
and so many new items that we have U}.I

to now only dreamed of.-That Ham radio
as we knew it will have vanished to be
replaced by a vastly improved technique.

Remember. we have available almost
e",erything in electronics and Ham radio
gear ler immediate delivery. " NO PRIOR­
ITY REQUIRED", and if by sum accident
it'. not in s tock we11 g et it ler u.

Cum in ler a rag chew sometime, es
lets g et together.

•

•

H. G. Sceli & Co.
227 Asylum Street

H a rtford. Co nn .

•

editers,
,"e're ExP ..,

BY GOS•••

•

•

there, bu t we did know they needed com­
munications. We gave it to them-in return
for some excitement, a little danger, some
discomfort a nd next to no s leep. I t was
fun for the boys t o wa lk into some of the
remaining restaurants on Fire Island, order
a nything they want ed to eat a nd drink,
and then t ell the propr ietor to " Charge it
to the Ma yor"- and t hose were the Ma yor's
orders.

Came Pearl Ha rbor! Telephone, tele­
graph lines, commercial radio ci rcuits were
j ammed-running hours if not days be­
hind. Mitchell Field called W2JZX and
asked me to CQ a notice t ha t a ll furloughs
a nd leaves were cancelJed-that service
men were to report t o base immediately.
Hams had a lready been ordered off t he air ,
but W2JZX received written authority for
this special transmission, which was prob­
ably amateur radio's swan song for the
duration.

The gang co-operated magnificently,
merely breaking in to acknowledge receipt
with guarantee of delivery. Shor t wave lis­
teners---on BeL radios-likewise helped,
and some messages may have been de­
livered a dozen times. But they got the
men back on duty!

Right after tha t I checked out of my
happy home to become Chief Radio In.
structor in a temporary Ai r Warning
School at Fort Dix, It was mighty cold in
those 1918 vintage warehouses. And back
In 1942 - befo re the advent of WACS,
WAVES and SP ARS - there were oc­
cas ional comments concerning a woman's
place in the home. But t he work we did
paid dividends, and my next assignment
was t o Drew Field, Tampa, F lorida (where
it was at least a bit warmer) and from
there to t he Army Air Force Technica l
Training School at Sioux Fa lls, S. D.
(where it gets plenty cold again).

My last job was for the Signa l Corps,
training women operators for an Unlisted
Post on Long Island. I don't doubt they' ll
be YLs and XYLs- not to mention OWs­
after t hi s sorry mess is over ! 73.
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resis tance of each section, between the
moving ann and one end, for several set­
tings of the shaft.

R" the negative feedback control res is­
tor , is set once for a good sine wave signal
and need be adjusted only once in a great
while.

R , is the gain control. Additiona l stages
of amplification may be added if g reater
ou tput is desired.

ZERO BIAS

OSCILLATOR

[Continu ed from page 51

[Con tinued fro m page 38 ]

tion without license of a ny kind- anymore
than the la yman requires a ticket to speak
over the radio telephone in a ham shack,
or to call up overseas from his home. While
a licensed operator must be on duty at the
amateur station and at the trans-oceanic
transmitter, such supervision is solely for
the purpose of maintaining correct opera­
tion of the equipment (a nd remote-con­
t rolled transmitters are licensed ). There is
no good reason why low-power, fool-proof,
micro-wa ve transmitters made by reputable
manufacturers according to F CC standards,
should not be okayed by the government
for restricted operation without station
a nd operator's licenses. Such t ransmit ter­
receivers would be used on la rge fa rms,
ranches a nd for a variety of short-distance,
semi-commercial uses, at the same time
providing a pa inless introduction t o the
hobby of ham radio.

There are many who would favor the
elimination of t he Class C ticket-s-the mail­
order variety issued to those who cannot
journey to an examiner 's office because of
excessive distance or physical disability.
The holder of a C license is entitled only
to Class B privileges , a pparently upon the
illogical assumption that while the a ppli­
cant a nd examiner will be perfectly honest
in the code test a nd written Class B
examination, they might cheat in the
would-be ham's effort to pass t he somewha t
more rigorous written test fo r Class A
operation ! If licenses in absentia are to be
issued , s uch restrictions do not make
sense.

I
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