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'--- by remote control

I

2

The design o f radi o equ ipment that will come from H all icrafte rs
is a lready sha pi ng up - d etermined largel y by thousand s o f
hams w ho, (rom thei r femm e con tro l locat ions a ll over the
w orld. a re sending advice and suggestions o n new rad io ideas
to H af licrafrers engineering department.

Thousands and thousands of H all icrafte rs pieces o f high ire­
q uency rad io equipmen t are in use in the armed services. In a
h ig h percentage o f cases this equ ipment is used by o pe rators
with practical amateu r experience. From these quali fi ed ex­
perts Hallicrafters has received h undred s of letters tell ing how
H af licrafters-buitr equipment sta nds up under the most vicious
battle cond it ions. Hallicraftecs receives regu larly many valu­
able suggestions from hams in the field and a t home. From
this rich d eposit o f "design by remote co ntrol" will emerge
H allicrafters new line - built to meet ham requirements. d e­
signed for the world 's m ost exacting users - the radio amateu rs.

halli[rilftl!rs RADIO
THE HALLICRAnERS CO., C)UCAGO 16, U.S.A., WORLD'S LARGUT EXCLUSIVE
MANUFACTURERS Of SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT

,

IlUY ... WAR. 1l0ND TODAYI

CO " RIGHT I\I .~

TH [ HAl LIClIAFTElI S co.

CQ
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WE'RE READY TO SEND YOU
THIS HANDY HBASE CHART"

•

T ilE new Svloania Base Chart pre·
sents La !."C views o f a ll types of

radio tubes-c- is cross indexed or type
and by bare arrangements 10 give you
necessary lube dat a quickly and easily.

Designed for usc both as a wall chart
and pocket reference booklet, this sim­
ple, clear-CUI base chart is a real time­
~a\"cr.

Y DU can obtain YOli r copy fl ow-free
of cha rge-fro m your Sy lvan ia distrib­
utor or direct f rom Radio Amateur
Department , Sy lva nia Electric P rod­
ucts Inc., Emporium, I'u.

As Mo o n a M pussible-c-Sjlvania
will have lrUIl~mitting: tubes for
amateurs.

~73.0B~ •

•. .~. "',~
•

,
J H"" - ...

f' " tt
-!r\ \- -

THIS COMPL ETE FRE E !
WALL OR P OCK ET

CHART

SYLVANIA ELECTRIC PRODUCTS INC., EMPORIUM, PA.
M-un of {ladio Tubes ; c.thode Ray Tubes; Electronic DeYkes; Flucwesunt Lamps, fidcrcs, neeessertec I~t Lamps

4 CQ



ZERO BIAS

TIl E FCC 11.'.8 p l UAACd Up the last J?;8p.-; in its
[requcney allocations above 25 megacycles,
and the -t-mc band between 50 and 54 me is

assigned to amateur radio in place of the 56 to
(iO-me pn..a-war allocation. The hnm will be sand­
wiched between two television bands-a matter,
however, of minor importance. He was able to
~et stoup; with the same neighbor prior to the war,
ami UJ1Y'....ay television will doubtless abandon
the 5 to ~meter region in favor of higher-fro­
queue), operation. The reallocation itself is
similarly of little consequence, a nd the old equip­
lI1('n1 can accomplish the shift with a pinch and a
squeeze on a tank coil and u slight Procrustean
st retch to the antenna.

Of perhaps more significance is the rapidity
1l'il h u-hick these fi nal allocations u'ere made. It all
depended on just where F:\1 was going to go,
and the FCC announced late last spring that
testa would he made this summer, when sporadic
E transmissions were expected to be at their
maximum, and the most effective place for F::\1
could then he determined. There was really 110

hurry uhout it, the FCC explained, because the
war was fur from an end lind no post-war frc­
quency-modulated and television receivers could
be manufactured until the industry was given
the green light by the Wer Product ion Board.
The " "PB assu red t he Federal Communications
Comm ission that no quantity of new F::\I , A::\l
or television transmit ters or receivers would be
made " in 1945, or even t he first part of 1946,
unless J npnu capitulates." However , the " "ar
Product ion Board promised t he FCC that it
would provide ninety days advance not ice should
the situation alter materially- and a pparently
it has, On J une 29th, Paul A. Porter, Chairman
of the F CC, stated that t he Commission would
"keep in duily eontuet with t he " ·ur Production
BOllrd ."

There's seldom much sense in grasping at
st rnws-c-uuless they happen t o he those st ra ws
that show in which direct ion the wind is blowing.
Reconversion is an ad mitted post-war problem­
a problem that would be largely solved if indus­
try , such as rad io manufact urers, could be eased
back into t heir normal product ion as the war
clouds begin to lighten. Straws are the only
thing we have for what Washington , ::\[oscow and
London probably know. It is possible that the
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war m ay be over sooner t han we have been led
to expect, and-to get to the point-the govern­
ment may see fit to remove the ban on amateur
radio us SOO I1 as consistent with national secu ri ty .

Perhaps it was only a coincidence, but about
the sa me time t he FCC accelerated its final de­
cisicns on high-frequency allocations , the British
government began preparations for the rcissuanee
of amateur licenses to those who were formerly
fully licensed with radiating permits, and for the
return of apparatus impounded at the beginning
of the war. Application..~ are now being received
by the General Post Office , London. (While a
quietus W3.'l placed on a mateur operation in this
count ry, no licenses were cancelled nor was
equipment impounded. Operato rs' licenses are
st ill valid , and new operators' licenses, but not
stat ion licenses , are being issued.}

• • •

The FCC is IIOW working on allocutions below
2;; megacycles . " Thill' definite promise has been
made that amateur frequencies will be available,
the congested eharucter of the low-frequency
spect rum sugJ,(e8lJ.! that some shaving-e-sueh 11.."1

the 1570 cut in the 100meter band-may he in
the cards. With II vastly expanded post-war
avia t ion, it is logicnl t o expect considerable
pr£'Noiure 0 11 the SO and 40 meter bands-s-our most
useful waves for consistent DX a nd all-around
communication. These were also the t raffic bands,
and consequent ly of most interest t o the c.w.
artist a nd many of t he old timers. Xaturally
every effort will be made to retain these a llocu­
tions, hut if we succeed us fa r as the FCC is COI1­

ccrncd, it will only be to face foreign opposition
at the first post-war internat ional radio ( 'OJl­

fen-nee. Other nations have never exhibited the
USA's liberal point-of-view and tolerance of t he
umutcur ; and runny of t hem have been downright
unt ugonisfic t o his very existence. All progressive
count ries will he pressed for l ebe1lirrau m in t he
lower frequency region , nud 40 meters is a bona
fide, year-in yenr-out, international band , E ilo!:hty
meters is ideal for night uircruf't communicu­
t ion-just as it was for short-haul ham traffic
a nd general rug-chewing after t he day 's work was
done.

Amateur radio's toughest tussle will not be
with the FCC and domestic services, but over the
international courcrenec table.

5
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*With the new RME 45 you 'll have peek performance on
the high as well al the low frequencies. There 's no secret
about how it was done-e-even though some of the ex­
perience has bun gained wh ile producing lor the Armed
Forces.

*
II was accompl ished b y the use of [octal tubes ... shorter
leads • . . red uced d istributed c"p.tcity . . . temperature
compensatinlj padden .. . and II score of additiona l re­
finements-each making its ind iv idua l contribution to
increased efficiency.

*
The R~E 45 comb ines careFul work manship with ease of
operation, sound engineering and brilliant performance.

Literature Describing the

RME 45 icill be sent on request

•••••
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V-H-F ADAPTER

FOR AUTOMOBILE RADIO
Car Radio Serves as Modulator,
Amplifier, and Power Supply and
Will Still Work on Standard BC

LOYAL STEPHEN FOX, W2AHB
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the so-culled "non-radiating' super-regenerative
circuit. The transmitter comprises two 3Q4
t ubes in push-pull . Capacitor C 1 can be any
midget variable stripped down to a single rotor
und t wo stator plates. A concentric line lends
to t he nntennn, while from the opposite side 11

mult i-wire cable terminates in a pluJ!: for counce­
tion with a socket in the car radio, T hus the
ent ire unit und euhles may be readily removed

•
when not wanted in t he cur. For better visibili ty
of constructional details t he photographs were
made before t he v-h-f unit had been completely
wired .

The uni t is housed i ll a met al box ·lM " x .til
x 2%/1 Ih'( 'p. ill the writer's instancC' It suitahle

1 e.I

I 112 me e,

•

R. R. 304= =
, ,

4\~ shown in the photographs, Fiqs, 4 to 7, and
the- diagram, F ig, J, the v-h-f unit is built around
a n.=>,=> ucom tube in the receiving end, and lI~'S

C-3-pl"te midget (see tut)
C" C~, C~-,OOOO5 JlI
C,-.004 ~f

C.-.01 ~f
C.-3 to 30 JlI trimmer
L l-1 turn Vi" dl e. , 20
L:r-5 turns '12" di" . , 14 bare copper
La-2 turns '12" d i" , 20
L~-3 turns '12" di" . 14 bere copper
R,-3 me9 ,
R:r-1000 ohm s
R3 , R. , Rh-10,OOO ohms
RfI- 10 ,OOO-o hm potentiometer
RFC- v-h-l r-I choke
SW-d.p.d.t. t099le switch

The V·h·1 Unit

Fi9. 1. The tr"nsmiUer-,euiver unit uses the followin9
"....-

A :\1:\1)t:-TO~IU)t: H power supply, audio a m­
plificr, and speaker ure included in every
automobile radio. Since un audio amplifier can

readily 1)(· converted into a modulator, this set­
up provides :111 ideal foundation for a v-h-f
mobile ria. T rue, its IXJWPf will be only what the
cur receiver can provide, hu t a surprising runge
of eonununicutiou ('IHl 11(' covered with low power
on very high In-qucucies .

Ha ving a complete a udio system awl power
supply, t he only req uirement is a v-h-f trans­
mit tor-receiver uni t d('~ iJ.!:ll {'d to connect to t he
cur radio, plus a few minor altera t ions in t he
receiver it i'iplf. Fur t he t ransmitter-receiver the
pri mary eonsiderutiuns ure frequency stabili ty,
muxitu utu out pu t for the power avai lable, t'0I11­

pactness, lind eu-o of opera tion , Also, t he v-h-f
unit should he easily removed from the cur, and,
of COUJ":o;P, t he automobile radio must continue to
perform sn tisfuctorily a...; 3 IIr0:1t!('3:o;t receiver.

August, 1945 7
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R4-68 ohms
R6-330 ohms 1h well
R6-220,OOO ohms
R7- 470,OOO ohms
R8-2 000 ohms 1 well
T,- i-I trensformer
T2-output trendormer
Ta-t-po wer trensformer

( I, ( 2, ( r-.01 p.f
( .- .0005 1'1
( ,-6 1'1
( .-4 1'1
( .-13 I'f
Rl-SOO,OOO ohm s pol.
R2-1 m~g.
R3-300 ohms

Fig. 2. Typiul eudic circuit of en eutcmcbile redio,
end the following components fit in nicely for mcdu­
leticn purpos~s-

s teel "cabinet" happened to be available; but it
is not d ifficult to construct one from sheet metal.
The box is provided with a cover, on which all
parts nrc mounted so that the entire unit may be
wi t hdrawn from the housing. A horizontal sub­
panel divides the ccmpnrtment-e-partitioning
the transmitting and receiving sections. For
rigidity this sub...panel is Fastened wi th sheet
metal brackets. The two :JQ-I tubes are mounted
above the sub-panel so that their socket con­
ncctions an' underneath . Between thC8C two
tubes is thc U5.!), above which is the variable
tuning condenser, C I . The regeneration con­
trol, H4 is in the t nmsmitting compartment, us
is the send-receive switch S\r . This switch is an
ordinary double-pole-double-throw toggle, and
even though it is not "low-loss," it performs very
well. In :IIlY event, nothing else WM available
which would fit the space. As far as possible all
the smaller parts nrc attached directly to the
as...ociated t ube socket terminals. Keep r-f COII-

R,

c,
R,

T,

R.

Fig . 3. The eudic circuit of Fig. 2 modified for em­
pllfier-mcduletcr o peratio n. . M-M is the mlercphcne
jeck, TI the mike trensformer (midget stee), SW e
s.p .s.t. switch, end R( R., R2 end R3 represent the

3-pol~ doub e-cc ntect midg~tl~ley

ncctions short and direct, and make all ground
connections to a single point in each compart­
ment. The sides of the box are notched out to
provide for the two cables. Suitable menus, of
course, must be provided for mounting the unit
inside the em-a mutter that each ear owner
will have to work out for himself due to the varia­
tions in body construction.

•

/\ r. /I /\ r; f\

.". 6 \1', , .,......;; sw
•

Tho Car Receive r

How lx-st to adapt the car receiver for use us a
modulator-amplifier is a problem presenting a
different solution for each different model of car
radio. Fortunately, there is not as much variation
in the audio circuits of car receivers as there is
with household radios. AL~, the fundamental
modifications are thc same for any receiver :

I. Install u switch to open the filament circuit
of all the tubes ahead of the second-detector­
audio. This kills the r-I, mixer, and i-f circuits
l'U that no broadcast-band signals get through.
Jt ul-o lessens the loud on the Il-volt circuit, and

6Z4
8 4

c.

DET
AUDIO OUTPUT REelLF

•

_-,T, _+.--_,

R F. MIXER

8 CO
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makes u little more B power available. An or­
dinary u-c tO~J.!:le switch is snt isfuctury here.

2. P rovide a connection from the \'-h-( de­
tector output to the grid circuit of the Ist audio
in the car radio.

a. Plug-wire a tap from plus B of the car set to
the plate of the "-h-( detector.

4. Provide a connection from the modulated
audio output to the plates of the transmitter
t ubes.

5. Install a jack (or the microphone plug, a
microphone trunsfortner. uud arrange for a con­
nection to supply ,~ volt... to the microphone

6. Provide a connection for the rt-volt filament
supply to the tubes in the \'-h-( unit.

7. Inst all a u-voh, 3-pole. double-contact relay
to switch the audio circuit of the car radio from
the receiving to the transmit.ting position-s-with
connection (rom the relay coil to the u-volt cir­
cuit, unci to the send-receive 'witch in the "-h-f
unit .

TIl(' circuit shown ill Fig. 2 is representative of
ear radios. T here un-. of course. variations, hut
ill 11100..;t ca.:"(':" th(':,(, will IH;' minor , For example,
the set may have octal ha...;(' tubes. or the vibrator
may he of the' self-rectjfving type-s-in which
instance there will h(' no rectifier tube. With cure
a nd paticuee you eun truer- the circuit in your sot
and d raw your own diagnun. However, if you
have a fr iend ill t he rad io service business,
reference to his m uuua ls will save you t ime a nd
labor. Diagram F ig. 3 shows t he modifications
for t he circuit of Fig. e. These particular circu its
pertain to the ~I otorola M odel ;J;).

T he actunl work on the car receiver isn't as
d ifficult ll~ it may originally seem. F irs t , locute
the po sitions for the relay a nd the microphone
t ransformer. Those should be placed as dose to
t he l st audio tube socket as possible ill order to
shorten the' conueetions to the grid circuit of that
tube. (If they are long you may run into audio
feedback: in which case use shielded-wire COII­

nectious. and don't forget to ground the' shicld.)
Xext , locate the socket for the cable plug <.'011­

ncetiug to the v-h-f unit. Here again, it is bost to
place this socket a.... close to the lst audio tube as
po........ iblc. Install the microphone jack, and the
switch in the filament circuit. T he wiring comes
last .

The grounded connection (- B and ,~ volts) in
Figs. 1 and S is not ordinarily required. a... in
most CIl&"lS the v-h-f unit will he attached to some
metallic pan of the ear, and the ground connee­
tion will then uutomaticnlly he made through
the body.

Operation

Wit h the trausmittcr-receivor unit mounted,
('0Il1I<'ct('(1 to the antenna, und plugged into the
cur sot , throw the fi lament switch to the "open"
position, and the cbauge-cvcr switch to IIl"e_
ccivc." T urn 011 t he cur set. Wit h proper ad­
[u-t mout uf the volume and regenerat ion ('011­

truls YOII should hear t he familiar " rush" sound, .
characteris t ic of «upcr-rcgoncrut ion. Ad just
I~ by pushing t he tu rns closer together or
spreading t hem a part until t he tuning; condenser
('O\ "(' f"S the hand sa tisfuctorilv . T hen adjust t he

(Continued on pnqe 881

-

Yi5l: . 6 . T op "iE'"," or
r f' t' e i v E' r eE'('ti on
with t he 9'>,) acor n
Filt". •. TraJll<mitt~r

" E'f' t ion of v-h-f unil
Jcoil~ I. .. L I an

t r-i m rum g eondeuser
C , in center

•

Fi5l: . 4 . C over panel of \"-h-f I
unit. Hf'<·e lvee luninR d ial
o'('OIN ....ith se nd-receive ., 1I·i leh

a nd rf't(t'IlNat ion control lower
It'll a nd ri 5l:hl r pec-tively
Fi5l: . 5 . Ht'a r \'i~II' of unit wit h
ree-eiver ,....-ti"n lin lop of "helf

a nd t ra""mitl~r 1...tow
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FM-AM SUPERHET

AVAILABLE IN KIT FORM, UNIT
FEATURES ACORN TUBES,
DOUBLE CONVERSION AND
PROVISION FOR lO-MC I·F

CHANNEL EQUIPMENT

LEROY W. MAY, JR. WSAJG

SIXCJo: TIn: rr xxt. FCC allocations have «1('(­

initely 1)(,~('4 1 our former 112-11 G-mc hand
at tbe ucw Ireq ueney of 144-148 mogacvcles. it

behooves t he v..h-f r-nthusiu.... t. t o start at once on
his new 2 -III(' t ('r roccl ,·jug und t ransmit t ing equi p­
IIWUt. Added empha..sis on t his point is justified
by the (IH't thut it j:-; ent irely po:-;.... ihle that th is
b and lIlay ))t· upon to amateur t-ommunieution
before V-.J Day. Equipment com ponents ure
gradually bl'('Ulllill~ ilion' uvailuhle and in ~ClIIW

instances rotuplet u n-rr-ivt-r kits , formerly used
for trniuiug PllfPOS('S cun now he obtained . The
receiver d escribed in th is a rt ide falls into t he
latter ('u!t '",ory and is obtainable from prominent
mail order firms-e-eomplcte with acorn tubes and
all hardware, ready for usscmhly.

Previously these kits were used expressly for
t he purpose of inst ruct ion in F:\1 and ..-\:\1 re­
eoivcr construction uml v-h-f technique. T h is kit
includes 10 tul x-s ntu l was designed to approxi­
mate existing high-frequency commerc ia l :lIHI
militu rv un it :'! from a eoust ruct ionul standpoint.
For th~ ama teur, it is a n inexpensive and prac­
tica l wnv to gl't started with a ll excellent high­
perfortnunee ur-om-tube receiver fo r the new
J-H-llS-lIH' hand ,

The \'-h-f section is contnined in a separate
shielded box which houses the three ueorn tulx-s
and tuning condensers. It can he assembled
separately from t lu- remainder of the l"ha:-...is, to
he mounted and connected with only four screws
and the plate and filament win-s. A '·H - ];)()-;~O .
voltage n-gu lutor provides for constant voltage
for the high-Irequeney ~l.~r) acorn oscillator and
1)., 4 :U'OrJl first detector. .-\ 956 ucom is used as an
r-f amplifie r.

T Il(' i-f svstem comprises t wo intermediate­
f r('qu(' Il('y ~t:lg('S of standard .t.x-m c design
using fiSK 7's or I sr~rs and a third stage (n,,';;;.J7)
which opera tes as a low-ga in i-f stage in .-\:\1 op­
era riou and a:-o a Ii mitt'r :-otnge on F:\1. T he 61W
followill~ t he H:,J7 operates as a d i:'l'rimimtto r on

10

F~ I and as a diode second detector 0 11 amplitude
modulation, .\ double-pole-double-throw toggle
switch controls .:\:\1 to F:\I operation ami is op­
e ruted from the front of the panel.

Modj~cations lor Amat.ur Us.

T h is receiver kit is available in t wo frequency
ftlllJ:I':-O of ss,n me to 107.6 me and 11i> IIlC to
140 me. T hey are identical except fo r the eon­
-t ruction of the tuning coils associated with till'
\"-h-f unit. T hese coils are mod ified to cover the
144-1 ts me hand with approximately 100 de­
grecs of hand spread. T he receiver employs a
4 .3-lIll' i-f systerq-e-that is , t he high-Frequency
o-eillator i... :\llj ust('(I ·l.3 me lower t han t he signal
circuits . T his i:-o sutl-Inctorv since t he 14·1-148-mc
hanel onlv takes in -t me' and images will he ni l.
Il()\n'n'r~ im proved results were obtained when
the l st i-f wus increased to 3. frequency of 10 me
nnd t hen reconverted to the regular -t .x-mc i-f
svstem. P lenty of room on t he original chassis
I ~'ill" nvui lable, II OKS tube was insert ed for this
purpose'. This arrangement provided un addi­
tional uporuting feat u re which greatly added to
till' utilit v of t he receiver.

Xlunv umnt t-urs have on hand, or will be uhle
t o pi('k' lip very easily, eertnin v-h-f equipment,
sur'h us converters und frequency expanders.
T hl':-OC dev ices iur-lude D~l :ms, .=> IOXs as well as
hUIIl(' eOIl:-o t l'lI('t l'ti converters, a ll using the lu-re­
turon' ruther stundurd out put of 10 1Il 1'g:H' ,\Tlt '~ ,
I n order tha t tho-c va rious " front ends" miuh t he
used for . \ ~ l ntu l ilion' e-pccial lv for F~ I recvp-

•
Underneath view of 144-mc superhet.
Clean wiri ng facil itates maintenance,
The 6K8 10-mc converter can be seen
in upper left with oscillator and detec­
lor condensen mounted on li p of chassis
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FOR THE 144 Me BAND

lion with the A~(-F~l channel of the }·U-l-l8-mc
kit receiver, u separate pair of terminals i....
brought to the chass... is. A switch provided 011 the
front panel for cutting out the 14-t-1-l8-rnc acorn
tuning unit hy breaking the heater leads, while
at t e snme time allowing the external 10-me
equipment to be used either on A:\l or :F.:\l.

Thus with separate converters con-ring various
bauds, the A:\I-F:\l, i-f and audio systems are
utilized without having to provide additional
receivers tum..l to the IO-me frequency. This
nrrungement will certainly suffice for some time
after the war until new ham equipment is de­
vcloped that will do all but mow the front lawn.

T he oscillator portion of the 6KS tube is tuned
to ;).7-mc which is 4.3 me lower in frequency than
the incoming signals or 10 megacycles from either
the external unit or from the " -h-r section or the
kit receiver.

A ssembly

T he assembly or t he unit is not too difficult us
nil holes nrc punched in t he chassis except thc
socket hole Ior the additional GKS converter t ube,
The fi rst stop in the assembly or t he i-f and u-f
chanuols is to mount all by-pn..ss condensers and
resistors on te rminal tic-st rips, after which they
are belted to the chassis in the proper places to
a fford short louds. Next the t ube sockets are
mounted and t he fi laments wired-e-aftcr which
thc i-f stages nrc wired and completed one by one.
A very Beat job may be done with u little pn­
tience It... the photograph of the under side or the
chassis will ut test . The v-h-( section may he

In the cabinet, with the lid on the v-h-I unit and show­
ing the screw-driver holes for trimmer adjustment
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wired separately and Inter bolted to the chassis,
as previously mentioned.

The V·H.F Tuning Un it

This unit is of course the most interesting part
of the receiver and accounts (or the excellent
signals obtainable. As received the three tuning
condensers contain Gplates each. T hese nrc care­
fully stripped to two plates each and with the
coil sizes us given, afford a full 100 degrees of band
spread over the 144-148- l11c band. T he paddcrs
across each tuning condenser arc 3-.10 JJ JJf, and
when operating 011 l -l -l-mc will be practically all
the way open. Thus the dielectric will be mostly
air. Very little drift is noticeable and the unit
tunes fl.s if it were on cue of the lower Frequency
bands,

Following modification. the tuning condensers
nrc mounted on bras..ss spacers as furnished, a nd
t he by-pass condensers IUC then soldered to the
urorn tube sockets. After assembling the sockets
on t he pa rt it ions, the coils are mounted and t he
u nit bolted together, leaving about Ginches or so
of t he terminal st rips to houk on the i-f chassis
la ter ,

T he to-me int en ncdiate-Ircqucncy output cir­
cuit of the fI;;-. ucorn first detector is mo unted
under t he ehussis of t he receiver as shown, unc i
connects to the plate prong hy a copper dip ex­
tending through a hole in t he cbas.sis. I t is im­
portant that all r-f ground returns for these
stages 1)(, con nected to a single point (such as the
condon-or rotors) and here grounded to t he
chassis . If these precaut ions are observed, un­
wanted oscillations should be absent. Actually ,
110 trouble of this nature appeared.

A lignment

Alignment is simple and perfectly straight-for­
ward throughout . An amplitude modulated tone
(rom 3 sil!:1J:\1 generator is employed. First the tone
i:o: applied at a frequency or 4 .3 me through a
.01 JJr condenser to the plate lead of the l st i-f
transformer. Each stage is then adjusted in the
u....ual manner for maximum output. An output
rueter muy he used hut the speaker is sat isfaetory.
When this hus been done, the panel switch is
thrown to the 10':\1 position and the output
trimmer of the discriminator transformer is ad­
justed (or a null of the A:\l signal. As the trimmer
is rotated u peuk will be apparent, then a null,
and finally another peak. T h is adjustment is

11
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quite sharp nud must be done slowly . The proper
point for F.M operation is at t he null point.
This should complete the alignment of the 4.3­
channel 8Y8t(' lI1.

Xext , the lu-rnc convertor stage must he lined
up to be sure the tn-mcgacycle input \\;11 be con­
vcrted to the 4.3-l11c svstcm. For this adjust-

•
mcnt, a pply a modulated test tone of 10-rnc to the
input of the fiKS converter stage. Very loose
coupling to the input circuit is satisfactory. Next
udjust the oscillator condenser to a frequency of
5.7 me which will produce the necessary 4.3 in­
termedinte frequency. T hi.s is done by rotating
the condenser slowly until the test tone is heard

- in the speaker. The input grid tuning ron-
denser of this stage is of course resonated to
10 me and may be t rimmed up when the set is
working into eit her t he v-h-f tuning uni t or t he
external converter, if used,

Ali~nment of t he radio-frequency sect ion is
equally st raight forward . A test signal of 144 me
is red into the mixer ~rid (954) by bringing the
test oscillator output lead c108c to the grid cap,
With the condenser ~llllg; coupling; cut loose, the
oscilla tor condenser is rotated until the fre­
queney of the 9;);} o..selllutor corresponds to
134 me, The detector condenser is then brought
into alignment ami the coupling tightened . The
r-f stage is nligued in the MI1U' manner. Tests (or
tracking across the hand ure next made, and the
usual procedure for udjusting the coils follows as
with lilly low-frequency superhet . Details on
these adjustments nrc 1Il 0f(~ or less well known
and will he found in any amateur handbook.

Operation

Should the unit he built and no signal is
available on the 144-mc hand . a great deal may
he learned about tuning und a ligning by adjusting
the paddcr condensers to hit the 12H.l-me a irpo rt
cont rol tower frequency , This frequency is used
constanrlv to di rect the take-off and landing of
a ircrnft at large airports and provides an ex-

The Anished jo b, Professiona l le tterinlj was
done with a re,ula, rubber stamp and white paint

12

Bird's-eye view with the top of the v.h-l section re­
moved to display the acom tubes and tuni", assembly

collcnt moans for testing for oscillator injection.
antenna coupling. etc. Also, less used a viation
freq uencies arc found at 116 me and 140 me. Any
of these hands can be covered by adjustmen t of
the oscillator paddcr condenser and t he re-align­
ment of t he det ector and r-f stages, Aircraft in
flight may he heard up to 150 miles or so mo- t
tilly time. A decent ante nna is absolutely necc--.
snry to receive the "round cont rol towers up to
40 or .~o miles away, alt hough aircraft in flight re­
quire only a short length of win' in the rlH)JU for
st rong signals.

T he receiver wn.... placed in a cabinet :tIHI the
front panel lettered with an ordinary Om(~C rubber
stum p outfit using whitt' oil paint on the rubber
stump pad . A Xutionul Velvet Vernier dial drives
the tuning condensers..

All ill all, this kit provides u sensitive 1H -I t 8-mc
1".:'\1-:\ :\1 receiver which will work the socks olT :L

super-regen und in addition will allow external
convertors covering other bands to be employed
for the reception of AM and 1":\1 signals. The
quali ty on F:\ I is excellent if a reasonably good
speaker i ~ used, fi nd should one he interested in
:10'.:\1 n-eeption of broadcast stat ions in the IH'W

100..me region jus t al located, t his receiver will dn
the joh if tho condenser plates are not sheared .

T ilt' total cost will be approximately Soi.i It,:"..
speaker. hut including nil tho following-

PARTS
Li-e-Antenna coil : 3 turns insulated hook-up win­
L~R-( grid coil : 3J.1 turns Xo. 16 hare tinned wire

spaced ~ il~ch . .
Ls- H.-f plate ceil: 2Y2 turns m...ulated hook-u p Win"

La-c- Det. ~ric l roil: 2%' turns Xo.. 16 hare tinned
wire l'PUC4-d ~ inch

Ls-Q..co, coil : Prima ry. 3 H turns Xo. 16 bare tinned
wire spaced % inch tapped at 1M turns.
Secondary, 2 ~~ tum... inl'ulah,<! hook-up wirr­

L6-:\lixpr Plah~ coil : 18 turns ="0. 22 enameled
close-wound on 8 ~-inch form

Le-e-Coupling link : -l tum!" insulated hook-up wire
wound on low potential end o( 1.6

(Collt i nutd on p'lfle 38)
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SIMPLE ONE OR TWO TUBE
,

RECOMMENDED AS A CONSTRUCTIONAL
DIVERSION AND FOR CODE PRACTICE
WITH INTERNATIONAL MORSE RECORDS

M", :-;, y II A~I S .\IU·; marking time waiting for the
day when they ca n, ouec again) he Oil the
air. The const ructional urge hits t1H'1H 0('­

cnsionully, hut t he quest ion is what to build. A
record player provides an outlet for this itch,
and, furthermore, might be thought of us good
insurance for the futuro. \ \"Ill'11 we're hack 011

the air, the XYL can play "mood" music while
brooding about "radio windows," etc.

There is a tendency by Rome to deprecate
anyt hing; a .c-d.c.c-ulthough a good hit of tilt'
scorn is unwarrant ed . T he use of a.c-d.c. tubes
in portublo equipment permits a saving in both
weight and cost, and fai rly good quality call be
obtained . An a.c-d.e. record player is dia­
grammed in Fig. 1. T he heart of the unit is a COIll­

binnt ion rectifier and out put tube with a 117 volt
fila ment . T ypes 11 7L7GT, 117) 17GT, 117P7GT
or 11 7X7GT t ubes nil work equally well. T he
convenience of havin g no rceistanee cord or fila­
ment dropping resist ors makes them " nuturuls"
for portable players, They are, admittedly,

I

Fig. 3. Bottom view of the record pl.y_er. The speeker
f.ces the top or deck of the pr. yer. The 354 .uxili. ry

. mplifi er is on top

rather difficult to obtain at present , but no more
so thun many other tubes. Wit h thc grid of the
tctrode sect ion fC11 di rect ly Irom a high out put
pickup, the pOWl'r from these t ubes ca n drive n :1"
or 4" speaker when pl:lyi ll~ r'ommerciul prcssings.

Fig. 1. Wir ing di.gr.m of the record pl.yer,
C I , C:-.01 IJ,f ~per
C:s-25 IJ,f 25 volts electrolytic
C.I, C;5-20 IJf (or more) 150 volts electrolytic
R l -500,OOO ohms 1 w.tt
R::-11 0 ohms 1 w.U

constructed with the following minimum ~rts-

5PKR-3 or 4-inch dyn.mic with 450-ohm fi eld (L I ) .

A PM speeker een be used if • 50-m. 450-ohm
choke is substituted for L ,.

Pidcup-M-22 high-output preferred

Ll

' 17L7 GT- 11 7N7 GT etc.

.,

C 1

C 2 +
C 3 R2

+
C4

+
C5

PL
\;;;;l-

( PHONO MOTOR

\ ,.....-...
•
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RECORD PLA YER
•

HERBERT S. BRIER. W9ECQ

,
•

•

Fig. 4. The completed record pl.yer, with the 354
amplifier on the lurnt.lblc. When used, this is mounted

inside the CISC, to the ri ght of the 117L7GT

Additional Ampli~cation

If t he pickup is of low output type, or it is de­
sired to play home recordings, a resistance­
coupled triode stuge can be added as shown in
Fig. Z and get something almost for nothing.
The total cathode current of t he amplifier sec-

tion of the 11iL7-:\ 17-Pi tubes is 47 milliamperes,
and the filament current of many dry cell tubes
is 50 milliamperes. SO we just put the filament of
such a tube in series with the cathode. ..:\ :JS4
with its plate and SCrN'n Wid tied together is
shown. Types lE4G, IG4G, or a ILE.!J could be
used just as W ('1I except (or thei r larger size.

Xo curves have been run on the aS4 used as a
triode, hut list ening tests indicate II gain of about
what would be expected (rum a resistance­
coupled triode. The filament is connected on the
cathode side of the bias resistor in order to use
the drop acrose this resistor to bias the 38-1.

T he only precaution to be observed is to usc
enough capacity for C... \Vhile 101J( will do, 20 1J(
or more is better. Insufficient capacity will
result in a sustained audio howl. If this system
is u8('(1 with a 1l7~7GT, or ot her tubes whose
total current runs slig-ht ly over 50 milliamperes ,
it would he advisable to insert a meter and
adjust the value of R2 so the no-sig-nal current is
50 milliamperes or slightly less. The only other
detail iu the diagrams that might be thought un-

[Conlinutd on page 361

Fig. 2 . Providinlj an extra sta,e for • low-output pick.up. P.rts .ddition.1 to those of Filj . 1 .rc-­
e e- .01 to .1 IJ,f 400 yolts paper R4-1oo,ooo ohms 1ft watt
Rs-50 ohms 1ft watt for 354, 75 ohms for 1E4G, R5-250,OOO ohms 1h watt

lG4G 0' IUS

•

+

C,C 4

111L7GT. ett.

C6

P4

354

PI

C2 P3

+

-
, " OY

I
PL

sw
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RE I.I .U III.IT Y, E.-\SE OJ-' OI'J-:Il.\T10X. and compact­
ness nrc the features of this transmitter.
T he-e requirements, in ccnjuncr iou with' our

determination to usc a stnndurd 100 milliampere
vibrator supply for plate pO\wr, immediately

eliminated crystal control with all its attendnut
complexit ies. The various picture.... and ekctcln-s
show how we achieved our goals by using all

8.12-0\. Before J!:oin~ into constructional details,
let us examine the circuit diagram, Fig. 1. Two

Fig. 1. The: 8 32-A transmiUer uses the following parts, which are .Iso keyed with Fig. 2

(-Cardwell ER-2S-AD, 1 pl.t~ removed from each
section

( I , Cr-SOO ~~f mlee
( 3, c., ( 3, ( 8-25 jjJJf (Eric) eere mlc
( .-8 Pol 150 volts, electrolyt ic
C~-l 0 ill 25 volts, electrolytic
( g-. l I-t f 200 volts
C10-25 IJ I 25 volts, electrolytic
( 11-30 }AI 450 volts , electrolytic
( 12-8 1-11 450 volts, e lectro lytic
( 1:0-1 f.Lf 50 volts
LI-3 turns j 8, 5/8" dia., 1" long
L2-1 1ft turns 116, 5/8" di•. , dose wound
L3-15 h Filter choice
P-M. lIory Vibr.~c lc VP.554 300 volts, 100 m.
RI1 R:.-50,OOO ohms, 1 w.«

Rr-l 0,OOO ohms, 10 watts, semi-variable
R..- 25 ohms, 1 watt
Rs-l ,ooo ohms, 10 watts, semi-variable
R~ o hms, 2 watts
R1-250,OOO ohms, Vi watt
Rs-50,OOO ohms, Vi watt
Rg-2,OOO ohms Vi w. tt
Rlo-iSO,OOO o hms potentiometer
RII-2 ohm.
RY-D.P.D.T. 6-yoll relav
Sl-heavy-duty switch
5:-stand-by switch
53, 54-S.P.S.T. toggle switch
TI- UTe 51B mod. lta nJ ormer
Tz-UTC 56 mike tranJormer

C()IIW TRCll. ao.- -,,r----' ", r
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I : ~
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MOBILE XMTTR
A Practical Rig for Present 112-mc WERS Operation

and for Ham Work on the 144-mc Band

•

o )

+300V.

AHat
VIBRATOR

x

+
CfO

.. x
RS

C'

R7

x -.,­
600 OHMS

CS

_~Tf~_ _ --,

Fig. 2. Alternate switching and microphone circuit which clir;' inatcs the relay . V.lues ere the ",me as in Fig. 1

unusual things arc immediately apparent, the
usc of dual condensers in series for feed-back in
the oscillator, and the absence of r-f chokes.

The series connection of feed-back condensers
C3-C. and C6-C6 minimizes the effects of lead
inductance, and works well in practice. Several
other methods of obtaining Iced-back voltage
were also tested. The best of these was twisting
together two insulated wires about four inches
long, and connect ing one end of one wire to the
plate, uud t he opposite end of the other "ire to
the opposing grid. The main objection to this
system is the difficulty of obtaining the correct
capacity, which is rather critical for best results .
Less than ten 1J 1Jf gives insufficient excitation
and low output. More thun 15 JlJl f causes t he
tube to operate erratically, the plate current de­
creasing with increased antenna loading, with
high output on one frequency and low out­
put on u slightly different one. T he indicated
value of 12.5 "'Jlf works very well.

Circuit Analysis

Carbon resistors are used to keep the r-f
currents where they belong-and, being non­
ind uctive, no t rouble with resonnt.ing chokes is
encounte red . Resistors HI a nd R2 supply grid
bias, and maintain the r-f on the grids . H, is the
r-f blocking resistor in the plate circuit. Don't
let its low re...istance fool you; it doe; the trick.
(Usc uninsulated resistors in the radio-fre­
quency) . Resistor R5 reduces t he no-loud plate
current of the 8.'l2-A to 50 milliamperes, and its
actual value may vary somewhat. A 1,00000hm
semi-variable resister can be used here.

The cathode resistor He of the modulator tube
is somewhat higher in resist ance t han usual in
order to hold the total plate and screen current
of this stage to 30 milliamperes.-Condenser Ceby-pcsses the modulation currents
around the meter and 85. Ita exact value is not
cri t ical and anything over one ,.,.,.,.f works well.
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I II Iuct , omitt ing it en t irely has little effect on the
operation of the unit.

1'11(' uu-n-r is placed in the plate It'tul of the
;0.;;12-.\, because it shows the effect of varying the
antenna coupling most clearly at this point. .l I I
:IIU) .l/ 2 1'lhuw alternate po...itions. At .1/ 1 the com­
bined plute and screen current of the s:t?-A ie
...howu, while at .1/ 2 the tot ul rurn-nt 11mwn by the
oscillator und modulator is indicated. i-:sch
position has its ndvantages ; so it is II matter of
personal preference which is u."l'fl. At lim" rate,
all t1u~r currents should be measured when the
unit is first placed ill operation.

Using n universal modulation t ransformer nt
r l , instead of the more conventional audio choke,
permits t he r- f 100ul t o he mat ched properly t o the
modulat or, T aps arc chosen to match tho
n,(XKl-olllll load rcsi...t nnee of t he (i\"li to t he
4 ,300-011l11 load represented hythe oscillator. A
choke can he used, of course, wit h some increase
in distortion (to be expected with more than a
2 :1 impedance mismatch).

Dingrnm F ig. 1! shows an ultoruate sw itching
and microphone circuit , which eliminates the
relay and the microphone battery. Incidentally,

ucrn
!

Fi'J . 3" Detailed sketch of the antenna couplin'J
system, showin'J method of vary in'J coupl in'J' The
Lucile rod pivots on the K!'ew throu'Jh the a luminum
frame. Flexible Iuds connect to the transmin ion

line lOCket

all' of t he variations we mention have bceu tested ,
a ndl found to work in practice fL'" well as in theory.

Constructional Details
The actual r-nnstruct jon is straight-forward,

es indicated in F ig" 3 and the photographs F igIJ"
4,5 ltrul 6 ; so only a general outline of the steps is
given . The unit is built on a u" by 14" by 3"
d UL"!8iM, and is ~uppl ipd with a dust ('over. The
im~idc heiv;ht of this t'owr is (i~ itwhf>8 a nd df'­
tenniJU's the height of the l'Ihield ('sn for the
y ibrntor l'Iupply and the bame shi..ltl hetween the
nw lio und r·f ~('Ct iOU8 , Puttinl'; the shield cun
OWl" the vibrator supply reduces hash pick-u p
cOllMiderahl,Y, and is rccomnt<'lUlNI.
Lo('atin~ the power ~uppl;r on the ext reme

18
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Fi'J' 4 . Controls fro m left to ri 'Jht are- plate voha 'Je
switch (meier and pilot li'Jht) microphone jack, 'Jain
control and fi lame nt switch, Directly above the fila-

ment switch is the vibrator vo lta'Je ad justment

right of the cha......is pnu-t icnlly determines the
position of the other com ponents . A 2-ind l
diameter hole for the ;o.;;t!·.\ is next cut with it...
center ..0 -2 inches in from t he left-ha nd edge a nd
3 irwlJ('s from the front. T Ill' tube socket a nd the
tube shield, which is two lUll I five-sixteenths..
illt'lw" in diameter and three-quarters of an inch
high , urr- then temporarily mounted, while t he
pCl:,itiolli" of the la te ral shit'ltIs ubove and below
thr- dms,..is an' determined . Punch till" a udio tulx­
socket holes ulong the center line of the chassis
ill t he space between thee- shields ulul the power
supply. ~loutlt the microphone and modulation
tmnsfonucrs in fron t und lmek of these tubes.

The entire rudio-Irequency sect ion, with the
exception of the S:tl ·A, is mounted on a 2" by
_I" hy ~" piece of bakelite, which, in turn, is
fastened to the cha....",is by nu-ans of two screws,
Xcte that t he rotor of the tank condenser is ?lOt

grounded .
Details of the system fur varying the antenna

coupling and general layout of parts for this S('C­

t iou are shown in Fig. S which also shows the
position of the connector for t he coa xial feed-line
to t he antenna . This connector is simila r to a
crystal microphone plug, hut is supplied with
low-Ions insulation.

Sockets for the microphone ba ttery, cont rol
leads , and A battery cable are mounted along the
rear lip of the chassis. It is essen t ial that the
u-vclt terminals make finn low-resistance con­
t uets. .-\ standa rd 120-volt n-c plll,ll; and receptacle
do lllZ;ood job" There is lIothillF; sacred about the
pt),~it ion of the meter and controL;, Howevpr,
the pictureti show a cotln'ni..n t arrnuli!:('JIlent.
Wirin", is simple point-t.o-IMlint with no attempt
made to make it look "pretty," All ~rounds are
8oltl(';n .J to u }wavy bus whieh rUlls t he le ll~h of
the chas.",is. ]f t he &12-A Mocket is mountt'd so

co
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Fig. 5. A worm', eye view of the works. Radle­
frequency sectio n to the left of the center shield , with

the anlenna cable co nnected

the plan- terminals of the tube parallel the
tuning (,OIHIt.'Il:'(·r, it will luke' It r('31 effort to lI...e
nnvthing but short leuds in tho r-f section .

Similarly, in the audio section, if the major
components are mounted ill the IMJ...ltious SU.I!:­
gested, short leads are almost obligatory. The
only long lead is the one from the output trans­
former to the radio-frequency section. As the
greuter part of it is shil'ldNI from the rest of the
audio components. its length is unimportant.

t remely small-s-not enough, in "our opmton, to
wurrunt t he extra d ra in on t he car battery .

Antennas
T wo different antennas have been used with

this trunsmlttor-e-n three-quarter-wave radiator,
and the present <1 .1 ." T he "J" works slightly
better, and the matching stub fastened alongside
the thn-e-qunrter-wuve section increases the
rig-idity of the assembly. I t is conventional prac­
tiee when ft'("(lill~ a HJ" with low-impedance
cable, to connect the cable in place of the short­
inJ!: har. However . we have found that using the
bur, uud cOIU1C'(·tin~ the flexible 5n-ohm line
about seven inches from the bar more than
doubled the 1'iJ,!;11l\111:O; measured on a field strength
meter, Xo doubt there are standing waves on
the line, but its short length makes los-es negli­
Rible.

Results have been most satisfnctorv. Xlount ...
ing- the transmitter on shock Jllounting..,; picked

. up in an Army-Xavy surplus store for ::?;) cents,
contributes to mcchunicnl stability. Drift from a
cold start is too slight to be detected by car,
usillJ,!; II supcrhetrodyne receiver with 100-kilo­
cycle selectivity: Employing this su tue rr-o-ivr-r
011 F~I , it is IlP('essl1 ry to detunc from the center

•
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Tuning Up

Aft er the wtrtng is completed, first check t he
plate and S('TI 'l'1l vultugcs, aud tilt: plate cu rrent
of the 8;i2-A. The S('T('('11 voltage should he up­
proximately 700/0 of t he' pla te voltage, and t he
unloaded plate cu rrent about rIo milliamperes .
If tho eum-nt eX{'('('ds th is value, vary t he plat e
aw l S('I'e('1I volt nv;('s by :Hl j ustill~ /(3 a nd /(6 ' It
migh t IH' thought t ha t full pla te voltugo could he
Mill 011 t ill' tu lx-, anti the plate current adj usted
to the requi red va lue wit h }(3' T his can be done,
but the ratio of plate anti screen voltage; is
ra t her crif icnl for maximu m out put. Reducing
t he plate voltage upproxi mutely 2.:; volts actually
reduced the output less than running full poten­
tia l and reducing the plate current by dropping
the screen voltage. However. it is interes t ing to
experiment with the screen voltage.

Once the no-load current is adjusted, a dummy
load, such as u u-wntt , 1:!Q-volt bulb, may be
coupled to the tank circuit . An output of more
than six watts is indicated with a plate current
of 00 milliamperes.

Run ning no rna on the plates makes the total
current drain on the power supply about l(H
milliamperes. This slight overloud docs no
damage to the supply, but under no circum­
stances should the total current exceed lOS rna. A
1::?rr lll illium pere supply allows the unit to be
operated without t he dropping; resistor, and with
normal bias on the mod ula tor, H owever, the
prncticlli bend tt s of the inc reu,,~ power arc ex-

•

....
Fig. 6 . The 832.A transmitter (WKMR.10) installed
in the car carrier and ready to go. The: shock mountings

are Army-Navy surp lus at 25c each

of the currier to understand the modulation,
which indicates that frequency modulation is not,
,"ery pronounced. (Xlost modulated oscillators
arc copied " right Oil the nose" in the F .\ l posi­
tion). Two wuy contuct can be Illude with con.
trcl almost anywhere within 1.::' miles, and even
greater distances have been spanned from
favorable locations.

Xo mention is made of any method for switch­
ing the antenna to the receiver, because the
receiver uses the regular car aerial. Adjusting its
length to II quarter wave gives '''CIT good results.
The receiver used ill conjunction with this trans­
mitter employs a super-regenerative detector with
a t-r-f stage. The tube line-up is 9003, 900::?, 6.15
and II tiGnG"

August, 19 4 5 19
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YL OPERATORS

ANITA CALCAGNI BIEN , W8TAY

"Niw"-or "ray" if you pr~Fer-h.s bun an officer with the YLRL
f~r man'( yeart. Sh~ modestly refr.ins from mentioning her own w.n.
hme radio chores with the Acoustic Lab of the Brush Development
Corp. W8TAY su." ests that YLs interested in the YLRL contact Sec­
retary lou Lacy, W5IKO, Box 1332, Bartlesville, Ohl.homa.

WIII I..: Tilt: J .\I·.\~t::-;t:

pyrotechnics of D{'­
('('IIIIK'f j. l!H 1. ch-r­

initclv put all cud to
humming for the dura­
tion. it didn't stop hams
from h('in~ "born." The
amateur radio fraternity has a brand new influx.
known a~ " I..··WII" (licensed since Pearl Harbor)
members, nil embryonic hums. Xnturnllv, tunny
an' radio-minded women, (,3J!:t'f to tangle with
the 0:\1 Oil tho airwaves. But don't get the idea
t hut they urc going to be a "bunch of lids." True
:-0111( ' of the hoy:- and girls aren't too familiar
with the manic of the <I(r' code and they haven't
('XI)('ri('JI('('d the thrill of their first Q:-'O ; but, on
tho other hand, some huve a rndio jargon und
kuowhxlgo that might shame an OT. Others an'
ulrr-adv highly skilled operators, with enviable
records of nchievr-ment 011 the IIOI1W ami bnttle
fronts . .\11( 1 many art' competent electronic
tr-eh nir-iuus, crypt ogruphers , touchers ami radio
n-seu rr-h r-rs.

The YLRL
TIl(' YL infusion has bee» particularly no­

ticeable in the ra nks of the YLIt L (Young
Ladies ' H:ul io League}, an interuutional organiza­
tion ('oml>l):-ed strictly of government-licensed
feminine radio amateurs-phone and c.w. op­
erators. Wa rs han' a way of disrupting the usual
procedure of things, so has it up-ot the generally
ucccpn-d idea of newly licensed hams. Ordi­
nurilv it would be verv difficult to share a hobby. , .
with :o;OIUI'OIiC who bas never practiced it.
Through the YL IL\H~lOXICS, lively little
Y L HL house-organ, some of the LSPII ~a18 are
learning the ropes and gett ing proper stimuli. .-\
constant emulous spirit goes on among the girls
and occre..ionnlly a newcomer far excels the
seasoned op in rae lin skill.

:\ Iany of the L~PIl's UN" relatives, Friends and
sweethearts of nmntcur operators. Constant ex­
posure to the clements involved, resulted in the
amateur "bug." Some of thl":"C people h:n'c ~one

so far a.."\ to huve QSL's prinh'tl and have quite a
coll('ctiou of l'x('-hun~(" mrds from ham~-a prac­
ticc discoum~{'(1 hy u f(·w dy('tl-in-thl'-wool op,,';;,
who honor a. QSL strict ly fo r the pUrJXlse for

which it is intended. Xevertheless. it furnishes
an cxicting new hobby to these avid collectors,
even if it nettles a minority of the prt--LSPII
period.

..\ \ \"21.8 1'11 , who will furnish lively compet i­
tion. is Ann Gray. She was a high ~)){'('(I tele­
gruph op during \\~orld W ur I and switched to
l nteruutional COtIl' during: the 1941 emergency.
Self-reliant aTHI alert. she's the kind you arc g:11~d
to welcome to the hands. She received IH'r early
telegraph training at western Union in Chicago.
1,111. it was at Postul Telegraph t hat fate step ped
ill , She married t lu- ofJi ('l' numager, H arold qruy,
later ill ('hurgl' of Zenith Rad io Corporation
equipment r-n rou tc to the Arct ic wit h Admi ra l
Byrd , .\ 11 11 nud l lnrold , t he latter hold ing SC\"­

erul eonuur'rr-in l !i('('n:--( ':.;, com prise only purt of
this typica l radio family, There 's a charming:
daughter ( Iloriu Grny, \\'21.81'11 , who grtu luated
with tho same class as her mother. Gloria was in
fnct the YOlln,l.!;t':--t YL nu-mber of the group. Theil
thoro's ~\nn's SOli, a radio X:l\"Y gunner, ulso an
operator. Ann h-nmed telegraphy in l!)I j', when
in her early teens. 811(":; worked all types of
comm ercia l win-s-c-pn-ss..., hrukeruge, races, special
events, inr-luding confidential Air Corps OIl­
crutinu. .:\:-- un-mlx-rs of the America n '\'OIl I(' I1 '~

Voluntary Services, both of these \ \'2I....';P H
licensees are in turn teaching: code to other op
aspirants.

Recruits From The AWVS
Xot all the LSP Il ' :s were inoculated with the

ham spirit beenuse of present. or potential family
n-lntionships. Some in Signal Corp.... jobs have
hams as their superior officers or instructors and
the infection set in. Patriotism prompted the
study of radio in many instances, since it is play.
in~ :mdl a vital role in winning: this war. Civic­
mindt'd Xcw Yorke rs, and other coa.<.;tal in­
habit:lnt~, have heen part icu la rly defense-con­
sciou~. The cn'r-present enemy threat intt'n-
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Introducing the LSPH'S

R htht : Vto(enmAo f 2nd Iuerrtcr YLRL who
coach ed many L.~ I· II·. . Stan d tnA. It'll t o
r-I ltht - Ca ro ly n :\l cK t>e lW l :"lO G OI . VI Gre_­
man (C O wrtter-, a r t li t (W 2J XZ) . EI_nore
(W 2\I W Y). ~larJorh.· (W 2N R C ) ; ,,_tt'd ­
1,l'Il0rt> Con n \ \\' 2:"01 '\ 7.). ~larAt' !'"llIhl'T
(W 1NA ll . Vlolt't (W 2:"O I N) a n d \\'lIhl'lmlna
( ;ndu1t'r tWn u :G)

sified radio tmnung progra ms a ll over t he
cou nt ry. YL hams ha ve given unstintingly of
thei r time and energy to help create a reservoir
of new cps to fi ll the country's needs. ::\lany
LSPII boys and gir ls in the armed forces run
thank radio for giving them a better break, plus
a grand hobby to enjoy in post-war days.

In 1942, one of Xcw York A\"" S group grad­
uatcd 66 new YL hams, all rurin' to go. Xonc
was more eager to do her bit to help establish the
pence than M rs, Maria Mendes, who received
her amateur license at the uge of 78. She had
been a licensed radio operator in t he fi rst World
Wur and t he Ievcr never deserted her.

Lenore Kingston Conn, \\,2XAZ (ex-W9C II D) ,
t hcn Second Dist rict Chairmen of the Y OUIl A:

Ladies' Radio League, inaugurated the first
X.Y.C. American women's Volunta ry Services
radio class. T hat was in April l 9-l l. Lenore lives
in a radio atmosphere. She is a rad io actress and
has recent ly turned script writer. A fanner brass.....
pounder, she was familiar wit h code and traffic
procedure. With her chief ussistunt, " '200fT,
Yirgiliue Heffernan, and ot her 2nd Dist rict YL
and 01\.1 ope, they plunged into un extensive
radio training; program, designed primarily for
civilian defense purposes . X l'W York 'YEHS and

August, 1945

l.l'h: Rl"C(OnC lt ra d s of
thl':'oO. Y. AWVS radio
dasst"!!l In cod e room
a t hl'lldquarft·rs .l.t'ft
to riltht -Loulll l' WlI·
10m1tU'r, ;\Iaraul"rhl"
Reed to pera eo r at a
Go'"l"r n ora la . e .w,
circu it). F.dlth SlIn"r·
IIC li'ln. Annl"tt li' llor{·
man . Rita Wittman"
\larlon lIart . J_n
G rabsch(' ld. Lt'nort'
Klnl1ston Con n I C h lt' f
Instructor and Chair·
man o f tht' radio
da811 es) . Edna {;('bt
and Ann Gray
(m o t h t' r of G loria)

ot her Wa r Emergency Radio Service s tat ions,
have since lwen manned by many experienced
hams and LSPH operators, among them the un­
tiring Lillian Ruocco, Jeannet te Grabschcid and
Ann Diamond-all ca pable operators. " ohen
Lenore's 0 ::\1, 'Y2:\lSC , J oseph Conn, former
XBC television engineer, became a Xevy
Lieutenant, she followed him about the country
and was last reported in washington.

Constance Kilbourne, Rit a Wit tman and Doris
Levy received t raining in t he I'n ':;S ' rirclcss
School. On Const ance's ma ternal side lurks the
spirit of Samuel F. B. ::\100;(', who was her great­
great-grand uncle. Then too. an 01<1 fl ame used
to send her letters with snatches of code in t hem
and ha th of these factors may have stimulated
her interest .

LSPH 's .s T••ehers
In the days before aviators were glorified, the

ra ilroad telegrapher was a special kind of hero.
Such a ma n was t he uncle of Catherine ~Ic­

Fadden, \\'21 PH , who listened ill wonder to
t he tales he told. But her real interest was
aroused when Orrin Dunlap of RCA was couching
Cat herine's cousin, now with " OHLD of Niugara

[Continued on page 36J
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RADIO AMATEURS '

WORKSHEET

No. 3. NOTES ON PUSH-PULL MODULATORS OR DETECTORS

r }'I G . 1 is shown a vector 0..1 in which the
arrow indicates sense, and the direction is in­
dlcetcd by the line itself. The length of vect or

OJ represents t he magnitude of current or
voltage. Vectors may be nddod or subt racted by II

8~
A

A' a. --Az;tl\S;:. -eo

Figure 3

a~
Figure ..

LAG

LE AD

A

DIRECTION
OF

ROTATI ON

A. sin a. is int roduced at 1 the grids of the two
triodes will be energized in phase opposit ion.
That is, the grid of one tube will be positive
maximum at the instant the grid of the other
tube is negative maximum, and vice versa. T he
plate currents of the two t ubes will bear t he
same phase relation to each other as the grid
voltage. The windings of transformer S a rc
assumed to be connected in such manner, the
two volt ages will be additive in the secondary .
This is indicated by the arrows in Fig. 5.

waves of Fig. 4. Here t he vector B is shown lead­
ing vector A. by ~ radians] (90 elect rical de­
grccs). Vectors A. and B in sine wnve fonn may
ab o be added or suht ructed by arithmetically
adding the ordinates of the two sine waves.

Fig. 5 Illustrates schematically a generalized
push-pull tube circuit using triodes, with power
supply circuits omitted for sim plificat ion. There
are two input circuits 1 end 2 and two output
circuits ,J a nd 4. If an altemnt ing voltage, J 1 EO

A

----=.­...... r ''"'''''a. .... ;'-- ,•A

/A
o _~_

~ ... .. t!.\_ ... .!- 8

A

Fi,ure 1

number of methods, one of which is shown in
Fig. 1. In th is case the vect or sum of .J and U
iiol obtained by placing them end to end without
altering their relative direction, sense, or mugui­
tude. The vectors may also be added by making;
their origins coincident end completing t he
pa rullelogrum ue shown in F ig. 1. In t his cuse
the "ector,sum is represen ted by t he diagonal of
the parullelogrem.

Vectors mny be subtracted in like manner by
reversing the sense of one of them, as shown in
Fig. f . Sense and direction usually represent
relative phase of vectors in communication cir­
cuits . Thus the phase of B leads A. and the phuse
of C lags..-l in Fig. 3. This is in accordance with

Figurlt 2

accepted conventions in which the vectors a rc
considered to rotate in a counter..clockwise dircc­
tion for eltem et ine curren t or voltage.

An alternating current (or voltage) may also
be represented bye sine (or cosinej wave of sim ple
harmonic motion. The sine wave is generated by
plotting the tip of the vector's vertical com­
ponent as it rotates. This is shown in Fig. 4. The
position of any vector relative to any other vector
may also he shown hy the angular rotat ion of the
vector in rnd inns, U~ indicated by t he t wo sine

A
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Figure 7

excited in phu...e instead of in phase opposition.
The plate curn-nts of t he triode!" will likewise be
in phnsu and balance out at differentially con­
uected transformer 3 and be addit ive at trans­
former ;' . Since transformer 4 is connected t o t he
t riode plates in parallel inst ead of d ifferentially
Ill'! in t ransformer 8, the second and other even
order harmonics will balance out at t ransformer
S und he add it ive a t transformer 4. If t wo al­
t ernat ing voltages are introduced at 2 t hen thc
modulation products \\;U also appear at 4 and
he balanced out at 3. This is illustrated by t he
arrows in Pig. 7.

From t he a bove we may construct t he follow­
in~ chart for the push-pull mod ulator circuit.
T his chart is useful enough that it should he
preserved for future reference.

behave us do even harmonics and odd order
mod ulation products as odd harmonics. Conse­
quently , for the cusc in question

(A . + B,)
(A, - B,)

etc.
will appear at output .4 and odd order products:

(2A. + B,)
(2A, - B,)

etc.
will appear at output S.

If all alternating voltage is applied at 2 in­
stead of 1, then the grids of the triodes will be

EVEN HAR MONICS
BALANCED OUT IN
SECON DARY Of 3

TUBE
PLATE CURRENT

.---_.

, ,
•••

I 3

~ • ~•

+

._---

CURREJfTS IN
SECONOAR'Y OF
TRANSFORMER ,

Figure 6

same reasoning applies to the even and odd order
modulat ion products.

Thus if t wo nltemuting voltages are int roduced
at 1, say:

Fi,ure 5

Fig. 6 shows what happens to the output cur­
rents M...uming identical tubes and perfectly
balanced transformers. As a result even har­
monies arc balanced out as shown in Fig. 6.

The dotted arrows in the triode plate circuits
of Fig . 5 indicate that the fundamental voltage
across the primary of transformer 4 is zero for
the conditions just discussed. However, us may
he deduced from Fig. 6, the even harmonics \\;11
not be balanced out across the primary of trans­
former 4. T hus we find that when 3 sine wave is
introduced in t he primary of transformer 1, the
Iund umentnl nnd odd order harmonics (present
ill t he t riode plate cu rrents) a ppear at 3 and the
C'·('II harmonics uppeur in transformer.4. T he

~~T~- cc.: c:..------u TUBE ' flGT~- ----uu
O ll 2rr all

wP' PLATE~CURREJfT
~' TUBE 2

o rr

Everything

2 A,

B,
2A,
2B,

2Al+ ~

2 A,- B,

4

Nothing

OUT AT

A,

A,

3

A.
B,

2A,- B1
2At '+ Bt

1 2

A,

IN AT

A,
B,

- A,
B.

AI - A sin a
81 - B sin {j

and the triodes arc biased so that they act as
detectors or modulators, sum and difference
frequencies will be generated in the output of the
circuit of F ig. 5. £\'('11 order modulation products
will be

(A, + B,) (3A, + B,) (3A, - B,)
(A, - B,) (3B, + A,) (3B, - A,)

Odd order moduluf ion products ,,;11 be
(2A, + B,)
(2A, - B,)

etc.
By much the same reasoning as that applied to
even a nd odd order hannonics above, it may be
shown that even order modulat ion products
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A BRIEF for the HAM

Lieut. Colonel r.lley-some­
where in England, 1944

LIEUT. COL. DAVID TALLEY
Sig. Corp., W2PF·WLNA

•

Til E WUHTII OF the radio amateur to his com­
munity during floods, fires, hurricanes is
well-known, and many stories have OC'('11

written about the services rendered by amateur
radio stutions in handling important me ssnges
during such cun-rgencir-s. Public services per­
formed by hums at ot her times have not been
equally publicized. T he following is a t rue story
taken from t he files of t he old Second Corps Area
AA HS Bulletin which illus trates an import a nt
personal service rendered by a group of Army
Amateur rudio operators.

In Scplcmht'r, Hl:H, a ::\l r. X (name on re­
quest) of Lynbrook, Long Island, X . Y. , appealed
to the Xussnu County Police at Mineola , to find
his son and junior partner who was touring some­
where ill Alubnum or Gcorgiu. It wu..~ necessary
for this man to got ill touch with his son t he sa me
afternoon in order to execute II bond t ransfer
involving $250,000. The police informed him that
they could not send the information tu t he
Sout hern Stutes (t hey did not have teletype con­
nections at that time). The Chief Operator of
the Nn.........a11 Count y Police broadcast ing stat ion
was informed of the matter. Ill' called a local

member of the .\.\ HS, " '2CIIK, who imme­
diately prepared U III l "S...nge wi t h t he deta ils,
and sent it to his State Net Control Station,
W2DBQ. Within a matter of minutes, \r2DBQ
changed to the Army Xct Frequency and passed
the IIll'S.<';:l~C along to the Fourth Corp.s Area Xe1.

In t he town of Birmingham, Ala ., two hours
later, :\11'. Y, t he son of :\11'. X , was pa rking his
cur in front of a hotel on the main street, when a
pclieemun approached a nd inquired if he wu....
:\11'. Y of Lynbrook, Xew York . The stnrt hx l
young man acknowled ged his identity and he
was told to call his father by long distance ut
once. Ill' did , und t hen sent the t ransfer papers
by nil' ma il. :\1 1'. X subsequently t hanked t he
Army Ama teurs involved and stat ed t hat the
quick action resulted ill preventing t he for­
feiture of t he $2;")0,000 bonds.

The local amateurs had noti fied t hei r police
headquarters who were able to t rack down t he
wanted )11'. Y. Several other amateur etut ions
c o o p c r a t l n g in t his effort were : \V2A:\IP,
\\'3AJ)~I , II' 2 11 GO, II' ~ A B S, W~1I.JA,

\\'3CXl r\\'Dl, \I'~ Ii"CX, WSB\\'Y, W3B11'
and \\'211~1B .

-AND CAN YOU BEAT THIS ONE?
\Ve' ll match Talley's yam with one about

W~D\"O-\\'LnB , Tampa, Florida. On the Anny
Xet one night he was asked by a station to the
north if he thought he could deliver a message to
a passenger a boa rd the Silver Meteor the next
day before the train was shut tled to its ultimate
destination , St. Pete, across the Bay. Cy said
he'd try to get away the felloe..ring afternoon and
meet the st reamliner when it pulled in, and so
ZOT (go ahead with your transmission). The
text - .JUST TO HELIEYE YOUH xnxn
Ii"ELLIE IS FEELlIi"G ~IUCll BETTER ­
seemed reasonnbly urgent , and so 'V-lD VO
knocked off work at 300p (losing a half day's pay
from Amoco) and was on the platform when the,
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Meteor snaked its way around Ybor City. lie
tipped a porter to page the addressee, who
short ly appeared-c-one of those elderly perennials
who occupy the green benches of 81. Petcrburg
four months of the year. Beaming with smiles,
the old chap asked Cy what he owed him, and
when DYO naturally sa id " nothing," tried to
press a dime into his hand. This, too, the ham
refused - on general principles, the magnitude of
the sum, and the Iact that amateurs cannot accept
compensation for handling traffic. But the old
gent made up for it wit h his profuse thanks. " I
couldn't slee p last night," he sa id, " worry ing
about Xellie. ~l )' daughter fed her potatoes
whieh everybody knows is indigestible for dogs."

Ed- .
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~s, a greater peacetime profit plan is coming .. . to
build new business for radio service dealers and parts
jobbers. This plan (0 build more business foe you is
backed by the resources of a great and growing corn­
pany. with front rank engineering and production
facilities. National Union can and does assure you ...
" Af ter tbe IFar, More tben BeforeI"

NATIONAL U N IO N RADIO CORPORATION
N EWARK 2 , N EW J ERSEY
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ICourte8y W esti nghousE Electric & Jfl g. Co.]
The late Dr. Frank Conrad, world-renowned radio pioneer and assistant chieF
engineer of Westinghouse Electric and,(MF,. Co., at work in his laboratory

RUSTY RIGS
How they used to build them in the old days

FRO:\I 1>1':.:1' uowx in our files, we d ig; up
this one - labeled l< ISL, a modem amateur
and experimental station, Allston, ~ l a.....s. ,

1923." Ultra modern would have been tilt'
better word for it in those days, for it still doesn 't
look too hoarv. It's dated only through the• •

magnifying glass and an old timer's memory.
Tho.se• )lag;na"ox-t ypc speakers certainly aren't
modem - but the one to the left is probably
electro-dynamic. A few spare 43-plate tuning:
condensers, in cases, art' to the right of the
speaker. Yes - 43 plates, and big ones too.
Tuning: capacities of ;)()() and l()()() p.lJ.f weren't
unusual in those davs. If vou look closelv vou•• • •

can ~'C' the send-receive switch (not toggle!)
mounted on the window panel just right of the
big transmitter, The receiver was home-made
and ranged around a bit judging by the lattice­
wound plug-in coils draped about the clock.

If lSI. will send us his name, and anything
more he can recall about the old shack, we'll

28

trade with a year's subscription to CQ.
that goes for any of you fellows who
photos of Hl7STY RI GS we can u-e .)

I

- -

1SL; the "mOdem" amateur end ex­
p~rimtntal statio n at A llston , Mass.

(Alid
have

•

e
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PRECISION is aweapon
MT. CARMEl, ILL.

T hey usc it effect ively I too, these men a nd women
who ma ke up Meissner's precision-el, for many of
t hem have sons. brothersa nd loved oneson t he battle
fronts. T he photographs on this page show a few of
these prccisioneers who fight on the home front with
precision and elect ronic skill a s their wea pons.

He's I RteriiD ba ck from a ct ive service in t he
Paci fic, but he's st ill fight ing-this time on
the home front with the men a nd women of
::\l eissner. The t raditions of precision quality
he's lea rning here will be a weapon he can
U~ after peace.

Oa thl '1'11' to haltll a rc these cartons of electron ic
war equipment. He sends t hem off wit h a
smile, for he knows that the work of Meiss­
ncr's precision-el will help bring his fa mily
) Jgcther again soon.

August, 1945

•

PredsI.. Is I brmly IIbir a t M eissner. Here a letter from t he
front lines a ffects two families, a nd you can see t ha t it 's
good news t ha t ,,;11 be reflected in the Qual it y o r their
work when t heir rest period is over.

He spills lhouWldl11s of an Inch a s he does his war job. The
" know how" t hat he a nd hundreds or l\l eissner f , ecision-el
have acquired is one more rea son why yo u wil be able to
depend o n Meissner q ualit y after V-Da y.

·S~p Up" Old Recei,ers!

T hese ~Ieissn~r Ferrocar t
I. F. i npu t and o u tpu t
t ransformers are getting top
results in s tepping u p pe r­
formance of old worn reo
cetvers. Specia l powdered
iron core permits higher "Q. '
with a resultant Increase in
~Iectivity a nd gain , now
a v a ilab le for fr eq ue nc y
range 127-206. Ask for num­
hers 16-5728 input, 16-5 . 30
output. Lis t $2.20 each .

M AN U FA CTURIN G COM' AN Y • MT. CA RMEl. ILL

ADI:UCCD Ell"CTRO.IIC RESEARCII .I.fD .IU. II'F.ICTURC
Export Dil'ision: Z5 1Varren S/., N e"'JJ r orkj Czb/e: S imontrice
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$59.85NET PRICE

Provid ing amazing 6Cfvencet in
radio receiver servicinc;, VOMAX ia
new and fresh as today. It's not an
"improved" pre--war model. VOMAX
is a brand new instrument born of six
years' direction of danified (secret.
confidential, restricted) design and
production projects for Air Corps.
Army, Navy, O .S.R.D••.• special
equipments designed and produced
for F.C.C., C.A.A. and other govern .
ment agencies. Into It h.s gone the
distilled genius which won Grand Prill
at 1937 Pans International Exposition
for McMurdo Sifv.r for the worJd's
best radio receiver.

That sums up VOMAX in • nut·
shen. It's the most compl.te answer
to radio servicing and design ever
offered ..• conceived and built by
a world·famous receiv.r engin••r
specificany for receiver servicing. It
starts where all competitive instru.
ments leave off.

Deliveries begin in August upon
AA·5 or higher priority. BeHer pilla
your order with your;abber today to
insure early delivery . • • be first to
qet radio's newett, most complete
"service station" .. in or.- s~n.

easily carried instrument. By ih'"
VOMAX is the ••y to s.,-vice profitt
for you.

"VI]

POfiHued by ~ ot+.er i",tn ._ f.
theM .... fe. ""," only $0........ un 9 ;"'e
yov - r.volwtiof-.ry f• • tw., feM'
ot,,-" to copy,

t. Brand new pest-....or design . • • posit i",.,1". not I " warmed -over"
pre·.... .,f model.

2. t.o4o¥. thlln tin "e lectronic" voltmeter, VOMAX i. III tru. "..eu","
tub. voltm.ter in every voltoge/resjstance / db. fund ion.

J . 3 through IZOO volts d.c . full scele in 6 renges III SO. and in
b added ' '' ''ge l to 3000 yolts li t 125, me90hms input r.si,hlnce ,

<4 . ) through 1200 volts e.c , lull scele in 6 ' lIn9"S .!I t hOI'l" st effective
circuit IOllding 01 b.b megohms lI r'1d 8 mmfd .

S. 0.2 through 2000 megohms in ,i. easily fead rltnges.
b . - 10 Ihrough + 50 db. fO db. = I m... . in bOO ohms) in ] ronqes.
7. 1.2 mo. through 12 o!I mperes fun scete in 6 d .c. fll nqeS.

8. Comple te signal t r.!l cing from 20 cycles through over 100 megll '
cycles by .... ithdrowtl ble d . diode probe.

9. Absolutel.,. lit.bl.---one zero od justment sets an ' enges. No
probe shor ting to se t e me /lningleu zero which $hifts e$~n es
probe$ ~ re $e~r~t&d. G,id current e ftOf"$ comple tely e t mina t8d.

10. HO/'le,t. f e( t u ~1 eeeweev: .!. 3r. ()fl d .c.; .!. S,. Of! e.c.: 20..
through 100 megocyde, ; :!: 21. of fun scele, ! 11. of indic ofed
re,i, lence value .

I I. O nl.,. fi ve colON:l; fferentia ted sceles on 4 ~. · O'A'W)nvel m.ter
fo' e tc eel of ] 8 ronge, e liminet. confU$~.

12. Met. , 100"". pt"otected eqeind evedced burnout on .,oJh !
ohms/ db.

•
••

-.
_.

•

$T.4,n

.....-
01"(

-_._.__._.-..._._._----- ~
.....-.-sw- c ; .'
11........ s--,. :
M. 1010 ~ 3. C . IN" •

"*- RU$H w- ._ 01_ u,~ , :

•,,.,
•,
•
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MEMO PADDING
Short cuts . . . kinks . . . shack notes . . .

•

Storing Small Parts

Glu-s cuntuiners nurv 1)(' fastened to a shelf In'• •
a screw through t heir ("OYCJ":o', to provide valuable
storage l!'p:H'(' for smull parts in a n otherwise
wu....ted urea. I t isn't an especially new idea, but
too few hams luke ndvuntuge of its space-saving
feature. Hnpid identification of parts is pes....ible
because or the ~lllS.~ jnrs. Additional infonnation
may 1)(' painted on tilt' ('4 IK(' of the lid, where it is
not likolv to rub ofT.

factory, T he finished job will emerge free from
scratches and other blemishes.

Protecting Transm itters While Tuning

Init ial tuning of a tmnsmittcr, with high off­
resonance current J can do serious damage tl)

tubes and other associated components. This is
especially true in power amplifiers where higher

voltages and currents nrc encountered . While un
overload relay offers equipment protpetioli, it
does not a......... ist in actual tuning.

.-\n extremely simple and inexpensive met hod

Laying O ut Panels

L ayout work 011 panels and chassis is ~r(,:ltly

simplified lIy utiliaing the original wra ppings. I II
almost ('\"ery C:1:-<' t he' panel or chassis will 1)('
S('( 'UT('!Y r-uven-d by a heavy coat of paper.
:\I:lrking: (':111 he done 011 t his with ordina ry penci l
uud t he p llpt'f will not interfere with punching,
drilling, Jo':t win~, pte. III the cusc of fron t panels,
shou ld any question a riJo'{' a."i to which side iJo' the
Iaeo. a smull tea r for inspcetiun will prove satis-

Flgu r~ 1 110 VOLT
PRIMARY

1

August, 1945 .
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fo r more r"'o ", 0 ye o r OX Cry slols

"'Q..e be.", outomOli(Qlly d eep.

etc.... d by 0 n.w proceu Both

the m.rhod ond moch""., we re

p.rl.cled by OX E",g ,ne eu so

thOI 011 OX Xlo l, co'" hove the

nl'" d.gr.e of stobil'ly ond en·

dvronc:. n. cen o ry to worti"'e

op.rollon

•
t h,n~ obO<lI Oll Products for your
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SOLID SILVER
CONDENSER PLAT E S

Oee-kw ham transmitter showing bulb at bottom

voltage d rop. T CHl high a resistance will redur-n
the voltage below a satisfnctory tuning level .
For all around work. a aon waft lamp will ~i\"('

good results. .-\ simple knife switch or relay cun
he provided to short out the resistance clement
when it is not desired in the circuit . Don't mukc
the' mistake of using this system if the filaments
are taken off the same transformer!

QSL C.rds

of nvercominu this trouble is to place an elect ric
hulb or hratillg clement in series with tho primary
of the plat e transformer. , As the size of the bulb
or heat ing element decreases. the in ternal re­
sistu nee increu..scs, with a resul ti ng increa.se in the

QSL curds always will lx' an integral part of
amateur radio. Xovel methods of displayi ng
them, both on tilt' wall and in scrap book». arc
always of intere-t. Hams and S"·L's who huvr­
found time to sort and assemble pre-war Q~L
collections will find some of the stamp collectors'
uccessorie- of va lue. ~l a llY of the la rger dealers
have for sale. printed and gummed labels bearinu
the IlUIlW.-.1 of all the countries and possessions of
the world . Xormally they are to label home made
stum p album p : lJ.!;t'ii . A~ 11 means of identify ing
individual curds in 11 book, t hey are unsurpassed

Thin Walled Titanium
C eramic Tube
High D i electric
Enam el Fin ish

CERAMIC
CAPACITORS

ELECTRICAL RE_... _ ......
CORPORATION

F RAN K LIN V ILL E, N. Y.

- - - - - Distributors----­
SPRAGUE CONDENSERS
SYLVANIA TUBES
CENTRA LAB CONTROLS
STANCOR TRANSFORMERS
UTAH SPEAKERS
INTER-CO MMUNICA TlO N SYSTEMS
SHURE MICROPHONES
CETRON ELEGRONIC TUBES
BURGESS BAITERIES
TRIPLEIT METERS
WESTINGHOUSE ELECTRONIC _

DEVICES

* * * * * * * *FOR PROMPT EFFICIENT SERVICE
WRITE - PHONE - ·WIRE

Radio Electronic Sa les Co.
46 Chandler St., Wornder, Man.

Phone 4-9200

RADIO AND

ELECTRONIC
EQUIPMENT - DEVICES
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SPECifiCATIONS Of 6N4
DIMENSIONS :

"'0111
"0111

mo

I 'f. ' nch••
Ilh ' nch••
'f. illch••

Mo. ,,,,,,,,, O ..e ro ll Le..glh
Mo.,,,, ,,,,, Seated Height
Mo. i",,,,,,, Diomeler

UfUtGS :
Heel.r Voltog. 6 .3 ...0 11.
Heol.r C",.,.nt 0.2 O",pl .
Mo. i", ,,,,,, Plot. Vollog. 180 "0111
Mo . i", ,,,,,, Pial. Din iPO tion 3 wa tt .

OIIlECT INTU(LECTROOE CAPACITANCES:'
G rid 10 Pio l. 1,1 ",... f
'np",t 3 .0 ...",f
O",lp" t 1.6 ~f

TYPICAl CLASS A CHARACTERISTICS:
Plot. Volta" . 180
Gr,d Voltog. _ 3 . .5
Pia l. C" " en' 12
A",pli fi co tion fodor 32
Y,on lcond " clonce 6000 ...mhol

'A pp.-o..imo ' . - wi,h clOI. ""inll Ih i.ld
con".d.cl 10 co rhod• .

r

• An importnnl r o n l r ib u t in n b,.- Itu,.-Iheon tube­
de!'iill:n engineer» 10 the e ffiden l ,Kenenlion of
lIhrn hill:h fretlU enrl po", e r i.. a minialure triode
fle "ill:'nuted ""I tHle (,~ t.

Th!.. t' ll l h m lf" 1,.llf" tube comb in e s th r- deeir­
a b le f ea rn rt""1 of reduced Inrereleetrode capaci­
lalu-e "l a n,1 lend iud m-tum-e .. '" ifh hi~h tr-ans­
co n d ucta nce. TllU" the int',ilahlf" inlern,allm.l"f'M
a re minimiz("d. m alin/: lli f' 6:\4 partit·ularh­
a da p tabfe 11"1 a n .u n p l ifi r r . flo ll blr r . or u'"t'illalor
a t Ieequene!e "1 lip 10 a p p rox imu l t"I ,.· .500 'Ie.

The fore /:oin&: c burueter !.. l ir.. ean be used to
edventeee in m an" Inlt".. of e q u ip m e n t whtch
m o,' not h e publtctzed. H owever• -uch imporlant
func tion!! 8!1 tho..r performed b , · the local o ...ctl-

Jator in a u-h-f televi-don or FM receiver- a re
rClltliJy visualtzed po....Ihlltrles,

In uddltton, Ua,-tht"on I,-pe 6:\4 ",ill be an
ideul tube for e lvt l ta n ·'walkie-Inlki..a" and
ulh('r portable r adio equipment of tile future.
II 1111" muderan- h ealer power- requirements a n d
pf'rftlrUl~ rffif'il'ntl,- in the 460-....70 melCaqde!!
r(")Cion nf the -pectrrun which i'!'- expected 10
be approved, b,- the Federal COlll lll u n ica l io n!!
(:oullhi""jon, fur f·j,'ilian u ..e.

\\·h("lh..r ur nul Ha,tllron I,-pe 6~-l fib your
Ilurti("lIlar plan.., lit" !!lIrr 10 ("on",ider Ha,·tht"On
Iria;:h.Fidelily Tuht'.. for ,-our po..twar product ...
Thert'" II Rat,lheun luhe that ~'i11 fill lour need
effit'ifOnll, Hnd tle pendably.

All fo", Di.., i. ,o... Ho.........
Aword.cl Ar... .,.No..., " E·'

with 510,.

DEVOTED TO RESEARCH AND THE

RAYTHEON
MANUFACTUR ING COMPANY

Radio U,u'f'iri"ll Tub,. /) i rill i o h
NEWT ON. MASS. ' lOS ANGElES
NEW YORl( • CHICAGO ' ATlANTA

/lAANUfACTU RE Of TUIES AND EQUIPMENT for THE NEW fltA Of fLECTlONICS
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PRODUCTSNEW

by anytbing yet avai lable. These same stores
may han' Sf'ts uf t he various souls and coats-of­
urms, which may be annehcd near the card to
gin' au uddu ionul touch of color to the pagf' ,

Wh('n a t2~ L card is mounted in a 1"('f3P hook.
a note next to it. concerning the conditions under
which tln- stntion WIlS worked, especially if it is
u "cutch.' will add reader interest, Such II

project requires reference to either a good log or
an excellent mC·lIIory. so it is u good ideu to make
hrief notation- of nnv unusual circumstuuees ut
the titue the (l~L is requested.

.\n ordinary folding: screen. covered with Q:;L
rnrds ..eh-eted for their intere-t and color. will I~'

all unusual deeoration as well :\1" II useful piece of
furniture in a hum shack. Cards should I~' :'ol"­

cured with a good grudc of cement and painted
with a protective coat of high gredc clear varnish .
For the lx-st effec-t, QS L':-, should not be fusteued

in any definite :1l~"~t~t<~.:rr~I:. __;-;-_
IThe apJJfJrollly minor but sllch important thinglf that
hUl'" f'I/Ublt'd you 10 IUll'f' alne minutes or a feie ll'fltts­
ttl do a bttlt'r job 'nth hum radio- -Iloill help ofhers.
P muJ 'Of! along. brnth(r-pm~s 'em on . Ir(" u buy Ihl'1'1.

-Ed.)

CQ

Fe.therweight Plywood Redic Masts
l lurrieuuc-proof rad io lllal'ts made of moldc'"

plywood bavv 1)('('11 de n ·loped during t he presen t
wur und an' t>lTf·(·t inly used by t he U. ~ . .Army
~iglla l Corps. In post-war years t hey may also
»I'O\"(' to ln- tla- :IIlS\\,(' f to the radio " hum's" (k­
munds for grt-a ter t runsmittitur runge in stuticns
of silllpl" r-onstrur-tiou .

For a cunsidcruhle period the height of radio
musts wu not eon-iden-d of great importunce
hPC 'HUSP hurt wan'.. and skywave refh-ctions
etuphusized the ' value of other features in the'
trunsmit tor .. tat ion. II1It tilt' devt-lupment of
Uhru High Fn-qur-ncy (aO,OOO to :J(XI.OOO kilo­
cvclos Ix" :--('('ontl) uud micro-wave- h:IS ClIH'('

eeuin - t rvs-ed till' need for height. This. in turn.
hns II1:HI(' the ligh tness and strength of masts
important ,

The new moltl('(1 plywood is so light that a
... iuglC' man. lI:-ing 1100111 and tackle. can erec-t a
.);)-(oot ma-t . and two 1Jl('Jl eun erect a 7;rfoot
oreven a flO..foo t IIUl.. t , y('t it is ~o strong that
wln-u properly guyed it will witl:st:uHI a gal(' of
l~,) mil!':- pt'r hour.

Im pft·j.!lIa tt'C. l ply wood mohh'd in tuhular fonns
i~ far :-trcmg('r th:m old fn....hioned J(al\"anized pip!' .
It i:- iluh·(·t1 ('()J)siclf' rt'C.1 to be \-irillally proof
against :IIlY willcl that hlows. When used with
lone: rhumbic:-- ill~·wo()(1 mast.... e:\I1 wit hstalld :1
horizont:,1 pull (If 10.000 poull(ls, :1."; ha... Ill'('n
pron'll h~· tt'st:" Built for r1tm-Hi~h FrC'tlllelJ('y

Subscribe Now.

Subscription
P rice :

$3.00 per year
in U.S.A.• $·1.00
elsewhere.

" RADIO" is
firsl choice of
radio-electronic
en /;!ineers.

For. co""l,,, "'~/"7 of
the esse nri.1s of radio a a d
('1«trioO' required fo r Ilceese
nam. a nd ne-eded in . 11 p t ac­
tical radio work, use Tucker',
JNTlOOVCTION TO PaACTI·
C AL R ADIO.

Wriuen by • " ham" o f H
Jca u' CJ: pc ric ncc. chid ra­
dio cnlin~r fo r 3 Oallas .Ia­
hon., rb i. ncw book ccachn
, hr f, t i nci pici o f radio 10
dcar y and cho lo ulhly , hat
you ....iII be able co UK them
with complete usurancc.

h coven 11/1 ehe basic rheorr
a nd .ho'llrl how to app ly it in
the con.uuction and operatio n
o f radio parrs.

It u p tain. fully the marne.
macia needed lor radio wo rk
. , tb , /1oi"ls u'b"~ il is " utl, \

The man who " k nows
hi. theory cold" Is the

man who goes fur-
ther foster In radio.

better to KNOW
han 10 guess

'HE
MACMILLAN
COMPANY

60 f ifth ....... .
New York 11

Introduction to

PRACTICAL
RADIO

RADIO MAGAZINES. Inc . 342 Madison Ave, N.Y.C .

I y D. J . Tud...,

, ,,, lIy iIIultrot.d.
W ith fabl• • and
'lJ lolia rie•. $3.00

OnI., from yo... r
boolulo¥. Of' 'rom

All phases o(

RADIO DESIGN
PRODUCTION and

OPERAliONS are
__--,Covered by

•
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arrays t hpy hnve sueressfully passed tests with
t hree hundred pounds I1t the head.

A ;)!")-foot must weighs only t wo hundred
pounds p:U'kNI for shipment. T he sections are
nrrunged to tr-loseope into each other and ca n he
packed in sr'etions t welve feet IOIl~. It is e:L":ly to
a~"('mbl(~ or dismantle and can he erected over
and ovor again in different locations.

Xot the lenst of the advantages of the feather­
weight mast of molded plywood is its chcapne-....
of munufucture.

*

BUYING

GUIDE
Available

on Re q u e ' t

Writ. la, itt

Amnlra', outttandinc "Tartio
man', radio ." Mallahl! (or Im­
medtate dflh!rr on priorll1.
Writ! for full IItWls today!
Th!U Itlms • En lusltt at Lto' s
4 4 Page AM io PMts FlyH' . FREE
Tube and Circuit Boo le • .• •• I De
Gl;lnt R_ io Rrffl'fttCl Map.lSc
Hand1 Tubt -Bn t ~culiltor . 25c

Ad~.u l... OUt. CO"
COUlIdI Slylls. 11tW.

A••oon a. a"a Uable for d"i1ia n
u.~. Allied beco m ee a cent ra l
lH)urc~ fo r lIaIHc rafte-n . Na­
tional. H ammarlu n d . a nd oth.. r
we-lI.k now n co mmu nlca clon r~_

cei"~r•. Tht'.~ re-c~h~r. art' now
;lYall.;tbl ~ o n peopee p rio r it y .

One Central Source
FOR RADIO COMMUNICATIONS ·

PARTS AND EQUIPMENT
I
I C~n trall :r ~d h.l- r~ a ee t o <!" v · .
r l a rf~.t a nd mon com ·-I t' t~

.cock. o f p aru a n d equlpm~n t
I un d ~r on~ roof. Thb mean.
I fau~n .~rvlce- o n .u ppll~. for

I production. r adio tralnln lr. r e -,
...a reh a n d m a int..n anc e .

I
I
I
I
I

r
I
I
r
I

~ ~ '" ili?,,~ ,,-«&~,~

i Allied Radio Corp. :
\ 833 W. Jackson Blvd ., Dept. 56-H-5, Chicago 7 I
----- - - - - - - - -- -----'

A Deuble-Acuen Bug
A high-speed double automatic transmitt ing

key ha.... been :1Il1l0UlIl'NI by the Xlelchan Radio
Co., 821 )lll in Street, Hunti ngton Beach, Calif.
K nown as the "Valiant" it is nctunllv a double
bUJ?; wit h dual nHI~J weights and dampers, one set
controlling dot .... and the other de....hcs . T wo
paddles nro provided in.... tead of the usual paddle
and knob-e-whir-h i... prohnhlv the better arrange-

•

mont :I.'" IIUlIlY btl/! operators use the paddle only.
Automatic dots nrc mnde :11'\ usunl-e-pre-sing
with thc thumb to the right ,

Finger pressure ill the opposite direction
similarly makes dn.!'hl'l" nutomut icully, instead of
requiring a separate net ion for each individual
dash. BeinJ?; controlled by thc vihruting rod, tilt'
lengt h of thc d:L<o:h('lo; is uniform regardless of the
operutors skill . The lengths of both dots mHI
cla:-,ht·:, :11'(' adjustable over a wide runge, and only
spacing (except ill dot sequences and da....h :0'('­

qur-nces} remuius to 1:It' controlled by till' op­
erntor.

Rp(~'il:-; from 1;) to SO words per minute art:'
claimed hy the tuanufaeturer, ami conversion
from hUJ?; to double-hug technique i.... said to n-­
quire from H few minutes to several hours. de­
pending; on t he individual operator. The key was
designed hy an amateur, ~leh'i ll E. Hun-on.
\\·6:\I FY. and is uvuiluble. without priority. in
s tandard ami tip luxe models. CC}.
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•

One of the flneat commercial or amateur bug.
available. Chrome finished bas. and ,up.,.
structure. Springs made of ••Iected blue .prlnll
.,••1for uniform performance In aU keys. Nine
point. of adlultmen' to lult 'he mo.t critical
touch. Fully adjustable. Sliver contact. 3 /16"
dlamet.r.

MODEL Cit 5105'110 KIT. Similar 10 abo"e excepl th.
bose II Bonr.ohIp "roy wrinkl. finilh. A",oleur Net Price $6.7'

~1~~~~Great Time Saller
Here's something you need every day
in your work. I:asy to operate. Solves
many problems for you in 0 jiffy. We're
offering it Free to radio men,electronic
engineers and others in the business.
Attach coupon to your letterhead.

BURSTEIN-APPLEBEE CO.
(1)\~~~~E':~~~N:A':~T::~O.:._
..,I BURSTElN·APPLEBEE co. II 1012 McGEE, KANSAS CITY 6. MO. I

I Send me FREE Color Code and Ohms lew Cal· I
, culator along with latest catalog. I

l am I
S TATE CONNE CTION I N IN DUS Til Y I

NAME I
I ADDRESS I
1~~~ ~~~__J
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RECORD PLAYER
(Conti nued f rom page 15)

usual is the use of ('1 a nd Cz to eliminate the pus­
sibilit y of ~('tti llg a shock from the pickup.

Constructional Details
The pictures, Figs. 8 and 4, show t he result of

putting t hese ideas to work in a salvaged Silver­
tone player t hat originally consisted of just the
motor, pickup, volume control and case. The
cartridge in the pickup was damaged nnd was rr­
placed with an ::\1-22 cart ridge which has u fairly
high output. A hole was cut in the plasti c case
to accommodate a three-inch speaker (a four­
inch OIl(' will fit with a little judicious crowding)
with a coping saw. The plastic, although slight ly
ore brit tle. works much like bakelite. If or­
dinal)' cure is taken.. no trouble should be en­
countered in cutting and drilling the holes. A
metal grill. bucked with a piece of cloth , keeps
fingers and needles out of the speaker cone.

The volume control was moved from it s
original position on top of the case, and mounted
on the side in the hole provided for the former
out put lead. The hole originally occupied hy t he
volume control was then enlarged with a file to
take a 117 volt pilot light assembly, wired in
parallel with the motor and tube. This particular
motor is not of the self-st art ing type ; 80 the pilot
light indicates when the unit is "on." ' Vith a
self-sta rt ing motor the whirling turntable will
give suf ficient indication of this fact , and the
pilot light may be omitted if desired. An alter­
nate pilot light. arrangement would be a Lt-volt
Sn-milliempere [bulb in series with the cathode
of the output tuhe.

Xeither the quality nor the power output of
this player compares with push-pull A3s driving
a twelve-inch speaker, hut the gadget is re­
markably satisfactory, well worth constructing.
a nd many usee will be found for it.
[Photos for this article by J ohn TVonsowicz, lV9DUT]

YL OPERATORS
[Conti nued [rom. page .t'3}

Falls . T he t eaching cycle eontinues with Edna
Eames as Junior Instructor at Scott Field, 111.,
and ot her LSPII ':l teaching Air Force boys. :\
few have even married t heir pupils- but that 's
anot her story .

M any go on learning rad io in forms ot her than
operating. P auline Ountcrt is a Cryptographist .
Helen Moffett , has t rained as a radio mechanic
in the Signal Sect ion of th e U. S. Army Air Corps
in Oklahoma. Est he r Zionson, a \\'AC Private,
is serving in t he 2nd Signal Service, Washington,
D . C. T he Seventh D istrict produced Phylli s

CO
•
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YOUR Monthly Copy

of CQ by NOW

$2.50
4 .00
5 .00

Zone
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24 issues .. ,
36 issues ..
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In U.S.A . & l'o."~ , ·!C .,, julI ...,
f :I.""u·ll,.rc" $3 .50 TH' r .n 'fl r

Due to paper restrictions, CO will
not be sold on newsstands for the
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tributors will have a limited number
of copies on sa l. at 25c each.
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[(,'rm tt"rllln ! from prlyl' !} l
V·H·F ADAPTER

coupling between 1.1 llIHI 1.2 until the receiver
regenerates :lCTO~'" the hand without dropping
out at any point. If n 'gl'Il(>ration stops the ('OUP-
lillg is tou tight. •

:\uw s witdl un'r to tr:tJl~mit J a nd .set C 7 e1 0N.!

In the Ilock)'" 1\lolllltain Hegion
it's

Radio &Television Supply Co.
808 EUCLIlI AVENUE, I'UEBLO, COLO.

" 1/ WI' Jon 't naoe it , WI" U l et it ­
o, it "a n ', 61' hadl P ilon. 5719"

I,

I
I

Carron -l .a F~ t tn"'
trunsformors

•

[ConJiw~nl f rom page l t l

to maximum capacity. Ad jus t 1.4 in the same
way with 1.2 , and make the final adjustment to
the de-ired frequency with \"ery small chan~£"l" of
C7' The coupling adjustment is best marie by
eheekiug with a suitably d istant receiver. T he
Irequeney will chauge somewhat wheu tlu~ v-h-f
unit is replaced ill its housing uud ullowanee
1'110111<1 I )( ~ made for this.

\\" Iu'll the (':\1' rad io is 10 be u:-;ed for hrondcust
rer-r-ptiun, IlH'rf'ly throw till' fi lament switch to
the "ek »od" position and pull out the v-h-f
unit plug.

FM-AM SUPERHET

1.,,-Couplillj.1; link : ., turns insulated hook-up wrre
wound on low potentia l end of I.v

I., -Tl'll-IOC input coil : 11 tu rns No. 22 D.C.C ,
close-wound 1111 l -in ch form

J' I U-O:-;(! , coil : 14 turns No. 22 D.e.C . close-wound
011 l-inch form

J. 1I - 0~(~ . l"t lil: 2 tu rns iusuluted hoo k-up wire
wound around 1. 10

IFT I - First i-f trunsformor
1FT:r- St'Cl IIHI i-f transformer
JF'T3 - Thinl i-f trun-furmor
1FT4 - J> i.«criminato r
C .. C:l nnd C~-Xatinllul Tn"' L" ) l s tti pl" 'l1 to 2

plates ouch
CIA, C:l., , Ca.\ a nd CJlI-3 to :ro JlJlf compres...ion

mica trimmers
C 2B- ;IO JlJlf screw-driver udjust rm-nt variable
C au-IOO JlJlf screw-driver udj ustrnent vuriuhle
c, C H , CIII, C:l 1 and C:.! :.!- .OOOI Jlf mir-a
C Ii , c ., C31 und C40- .002 IJf
CII, C!I, ClI, C2., C2/1, C3:.!, C :u and C34- .(X)()2,i Jlf
C IG, C II, CI :.!, C n , C u , c.; C l i , C I 9 , C2 0 , Cu , C3 5 ,

C 31l und C3v- .0l Jlf paper
C2f, Cao a nd C 3 1-10 Jlf l)lll)('r
C 2 ,s-.1 J.lf
C,,- .OO I Jlf
C:l9-8Jlf
C,,- .OOOO.i pf mica
CII-FiltN chokl'
.1-0p('n circuit 'phone jack
R I , R :l.s- 2:)() ohms I wntt cnrhnn
1(,- 100,000 ohms I watt ('urbon
lta- 30,OOO ohms 1 wult ('arhon
It i un d R u - 2,OnO ohms I wnt t cnrhon
R .s a nd H u -lOO,OOO ohJnJoi I watt cnrhon
H6 a nd Hu- 200 ohmlol I wntt cnrhon
Hi . R IO and H21- 25,OOO ohm!; I Wl1tt cnrholl
R II and HI1- 7"".00 ohm!'! I watt carbon
H J3- ]OO ohms ] watt c_urhon
n..- 20,OOO ohms ] walt earhon
R I 6 and R II-IOO,OOO ohms I watt carholl
R I 8 a nd H:l6 -;,o,OOO ohms I watt ca rbon
R I9-500,OOO ohm.,;; \'olum(! control
R zo- 500 ohms 1 W:ltt ('art.Hm
R 21 a nd R 23-3,OOO ohms I watt ('.arbon
R22- .i ,OOO oh m!; I watt c.arhon
n ,,- 3,OOO ohms 10 wntl s wirlrwound
n FC I nnd RFC:-5.7 ph
HFC 3- 2.5 mh
SWI- DPDT to~glc swilch
SW2- HPST Joi(' ll d-Tl'(~(' i ve swit ch
S\Va-Tripl<'-I)()I('-(Ioubh'-throw switch
T 1 'ta n('or (lower lranJoiformer
T ,-6\ 'f) plntc-to-!"pcukt'r Iran!'former

Address Changes-
Subscribers to CO should notify our
Circulation Dep' t. at lea st 3 weeks
in advance re gardi ng any change in
address. The Post Office Dep't. does
not forward ma,nines sent to •
wro ng add ress unless you p.1y addie
tio naI postalje . We cannot duplicate
copies of CO sent to your old address.

CO Circulation Dep't.
RADIO MAGAZINES, INC.
342 M adison A ve.,NewYork 17,N Y.

C(It'. :U) wI III uperutur und a HPP( dy tr-k-typist .
Ka v ~anm rg-i ( · . \r~ L"I'II , i~ II Znd Lieutenant ill

•
Civil Air l'u t ro l und says sll<' ha~ at-cut :!OO IIH'IIl-

Il('r~ in In-r ('od(' r-lass. WsL.... PIl . Pl'J!' .I.~Y Henry ,
nttondod till' rnin'n:ity of Cincinnati's eh-c­
trivnl ( 'OUfS( 'S und works part time re("ording­
1I\('tl'I"S p,'('ry hour for a }O(':l1 ('OIH'erJI . Xnt ron ­

tent with :1 hum lil'l'Il :-;P, Alina Friedmann, \\"2­
L~PI I, aln':u ly bas Ill'!' :-;p{'ond r-luss co mmcn-inl .
~ lHllY of till' ()~ I 1.:--1'11 ':-; own cunum-rcin l first s .
.\ 11 in all. thc IH'W hum "niu't what sill' 11:4',<1 to
I)(," -llot hy II IOIlJ:!: shot.

If :tIly n-tuminc (; .1. stu rts p:linting a pictun­
of tln- fu r BUIIg corners of the e:trt h to l ne-,
Olivieri. W:! I.z-' I' II, she'll be able to hold her own
ill u l'hin-wagl!illg or c.w. Q~O for she's traveled
tilt' world o'er as a 1Il('1II1 ll'r of u girb- ' on-hest ra ,
HIli I 1'1)(' sa w the pl:u'f's in ner-nt spo t ligh t II('WS

i ll all their J.l: lory . t-he visited China, J a pe II ,

Hurtnn . Ceylon. t dbraltnr, Italy , Fram-e and
1 1I:1Il~· other r-okufu l and lux-koni ng I>X s pots .

TI1:It WOlllPII will play UII importnnt part ill
t he post-war wm ld has never 1)('('11 qur-st irnu-d. I I
i.... obviou .... that t he Y L will h(' more und ilion'
:(('1 in' in nmu teur rmlio. and win do her ....burr- ill
figh t ing fur thr- nutionnl und in te ruaf iunal nllrx-a ­
t lon- which will mnkr- tb - hobhy intcn -sti nz to
t he ham , and lx-m-fieial to the rad io art a nd tho
nu tion in gem-rul.

===
==
=
=
===
=-

== '-- ......J
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How many of these do you own?
If you look under your car, you'll prob­
a bly fi nd a cou ple of gadgets something
like t h is one.

T hey 're shock absorbers.

T hey take the st ing out of sudden
bumps a nd jolts. T hey make a rough roa d
smoother .

•

And if you' re wise, somewhere in your
desk, or bureau dra wer, or safe d eposit
box, y ou have a lot m ore shock a bsor b­
ers. P a per ones. W ar Bonds.

If, in the days to come, bad luck strikes
a t you through illness, accident, or loss of
job, your W ar B onds can soft en the blow.

If there a re some financial rough spots
in the road a head, your W ar Bonds can
help smooth them out for y ou.

Buy a ll the War Bonds you can. H an g on
to them. Because it's such good sense, a nd
because there's a bi tter, bloody, d eadly
war still on.

I

I

8UY AU-THe 80Hos YOU aAN •••
KEEP AU-THE BONOS YOU 8UY•

CO Magazine

. ,

August, 1945

This is an official U. S . Treasury edvortisemeru-eprepered under
auspices 01 Treasury Department and War AdvertisinA Council
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Advertising Index
ALUED RADI O COR PORAT ION .

lI. m Parta .nd Equipmt'nt
BULEY FLECTR IC COM PANY .

QuarU C rya t. l•
BuRSTEIN·APPLEBEE CO .

H. m P. rla .nd Equipmt'nl
C AP ITOL RADIO E.l'lGINEER ING I NSTlTlTfE ... . ... •

Educational
COR N ELL MAR ITIME P RESS . . . . -

P uhlicationa
C RYSTAL P RODUCTS CO. . . . . .. . . . .. . ("..over .J

C ry ata la
OX C RYSTAL CO JI

C ryat. la
EITEL-McC ULLOUGH , INC. . . . . . . .. .. 1

Elee Ironic T ube.
ELECTR ICAL REA CTANCE CORP 12
~citor.

ELE RONI C LA BORATO R IES .... . ... . . . . .. . •
Communica liona Equipm..nt

ELECTRON IC S PECIALT I ES MFG . CO -
SJ'!:Ci.1 A....mhlin

GE.l'lERA L ELECTRON ICS. INC. . . ....... •
Electronic: T ub...

IT. ORANGE RADIO DlST. CO. . .
H. m P. rt a and Equipment

H ALUCRAITERS CO .
T ranamillera and Reeetv..ra

HAMMARL UND MANUFACTUR ING CO.• INC. . Cove r J
Commu nic. t iona Equipm..nt

McEL ROY MANUFA<...T UR ING CORP 040
T d r:tlr. phic Appa ra tua

McGRAW-HILL BOOK CO -
Book a

M . cM ILI.AN CO• . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. )4
Book.

M c:MUR DO S ILVE R CO lO
Tnt Eq uipment

MEASUltEMENTS CORPORAT ION .. ....... .. .. .... . •
Inal rumenla . nd Teat Equipment

M EISSNER MA NUF.o\CTl1RI NG CO N
Elee tronic Equ ipmenl

NATIONAL COM P AN Y -
Reeeiveee a nd Ham Equipment

NAT IONAL UN ION RADI O COR P 27
R.dio-Elect ronic: Tubes

RA D IO AND T ELEVI SI ON S UP P L Y CO. . . . . ..... . 38
Ha m Pa ri••nd Eq"ipment

RADIO ELECTRON fc SAL ES CO. . . . . . .. . 12
Ha m Part a and Eq"ipm..nt

RADI Q MFG . ENG IN EERS. INC. b
Commu nication. Eq"ipmen t

RAD IO SHAC K -
Ha m Palta a nd E.aaipm..nt

RAD IO WIRE TELE:VISION. INC. -
Ha m Palta and Eq\lipment

RAD IONI C EQU I PMENT CO .4/)
Ha m Pa rta .nd Equipment

RAYTH EO N MANUFACTUR ING COR P H
Electronic Tubes

SAN F RANCiSCO RADi O &. SUP P LY CO 40
Ha m Part. and Equipmen l

S EATILE RADIO SUP P LY. INC. . _ .40
Ha m Parta anet Equi pment

W LA R CAP AC ITOR SALES COR P COver 2
CaJ>-ci tola

ST AND ARD TRANS FORMER COR P , -
Tranaformera

SUN RADI O &. ELECTRON ICS CO _... •
H.m Pa rta and Equipm..ot

SYLVAN IA ELECTR IC PRODUCTS. INC 04
Elect ronic Tub...

T ELEGRAPH APP ARATUS CO ]0
~~~ Key

UN IVERSAL M ICROPHONE CO _.............. •
Microphon...

WHOLESALE RAD IO LABORATOR IES H
H .m P. rta .nd Equipmcnt

WI LEY &. SONS. I NC.• J OH N -
Boo.a

*The .mo\lol of apace CQ allob to ad verti..,", ia reatncted du..
to t he paper ahou.Ke. An aateria. ( .) ap pearin K aftcr a n .et ~

v..rtiaer·. na me indieatee that no advertiaemen t appeara in th..
C\l .,..nt ia.ue.

•

•

•

•

•

Rad ionic's Ca ta log No. 26
lis's hord ·'Q-ge' rad io porhl • Help,
you f ill your ra d io and e lectr o n ic
needs. • All ports ore available for
immedia te shipment · All a re highes t
q uality• • All are • • ceptional values.

SEND TODAY FOR YOUR
fREE COPY TO CO·,

ELECTRONIC SPECIALISTS
Since , ' ZI

FORT ORANGE RAOIO OISTRIBUTING COMPANY
Form erly

Uf\CU: DAVE'S KALliO SIlAC K
356 Br oadway

Alb a ny 7, Sew York
P h on.... : 3-2109 3-2100

Ad..ertiainl' in th ia aection mu at J"'rta in t o a ma teu r
or ellperimen tation ..a d io acti.hiea. Ra t_ZO<;. per
wo rd per i n....tlon. Remi tt ance in full mud ae­
c:omp. n,. co p ,.. No .cenc,. o r t erm o r caah di llCount a
a Uowed . No di.p,la.Y. o r .pedal t,. pocra p h ica l a d
..tu p. a Uowed . • CQ' d oe. n o t I[uaran tee a n ,. prod­
u c t or aer. ice ad.erU..d in t he Cla.ai6ed Section.

* Wfl ere proud of the sp lend id showing our
amalfl ur friends end old customers ere m.king

lod.y. We will be rudy to serve you ag.in as
soon as you ere through with your job and Wfl arc
through lak ing care of military rflquirflmenb.
May Wfl have. h.ppy reu nion soon.

•

SEATTLE RADIO SUPPLY, INC.
211 7 Second A ve Suule 1, Wash.

Ph one: Seneca 2345

WHEN Amateurs are on [he air again there will be a com­
plete line of James Knights Precision Crystals [or every
Amateur activity. The James Knights Company, Sand­
wich , Illinois.

I

•
I In Norrhc~n (.,ifo: ;. - - - - --- - -I

it's I
SAN FRANCISCO RADIO & SUPPLY CO . I

I P ublic A dd ress Equipmflnt I
I Short.Wave Reeel vers & Tra nsmiUfln I
I • I
I Headquarlflrs For Ameteur Radio Supplifls I
I 20 Years Dependable Service.

L22~~~ ~8~ ~.:~~~~~.:._~~::~~:..~~~~~-:
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•

•

.....~\

/I

TI-IINK "U
WRITE HAMMARLUND
A~D 'ELLTI-lEM W~AT

J ~A"f. IN MltJD fOR
"'''' Po5iWAR
REC~\lE~

•
T HE S UPER-PRO a nd HQ-1 20-X w ere, and still are,

tops in the H am field a nd a ft e r the wa r we'll have a com ­

plete line o f r~ceivers to m eet e very requirement. \Vha t

w e wan t to know is what you 'd like . .. in the w a y o f

a ppea ra nce , accessories , spec ia l featu re s. Let us know

w ha t yo u have in mind. Su ggest io ns ( good o r bad) will

be w elcome a nd w ill help us to g ive yo u the best .. . just

the w ay you w ant it.

I

D evelopmen t"
Desk iO

I

Send your suggestions to " Postwar

THE HAMMARLUND MFG. CO., INC., 460 W. 34TH ST., N. Y. C.
·M A N U F A C T U R E R S OF PRECISION OOMMUNICATl eHS EQUIPMENTESTABUSH(O 1910



Tne Coupon below :­
w ill bring you ou r :
comp lete information.

•

O ur (:r)'· !"lt~.i hlunk", ar( ~ c u t t» s peeifi ca ­

t io n s frolll ·~d(·(· It· . 1 Brilzilian (Jll8rtz ancl

guarantec.l free from ull impueities, m e.....

c h un lcn l mit) ele-ctr-ical Imperfections.

Dlmcnstous, h 'mpt'raturc coefficients ancl
•

-
frequencies arc g u a ra n tec.1 within lour

speci fica t io ns. S u p pl lcd ill e i th e r- ~~ ro llgh.

sawed" , " semi-finished" or "electrically­

fini shed" blanks a:; desi red. Remember­

Cr ) '!oita l Products when )"o n n eed crystals,

PRODUCTS COMPANY

Produ cers of Approved
Pre cision Crysta ls for Radio Frequen cy Coni'. 1

I

I

I

I

I------~~T~COU;-N~

I C R \ -STAL JO ROUl 'CTS c o ., I
D ..pl. 0.1 519 !H..Gto K . .._. City. ~o.I G II.. m 1l I 1.. 1 I..d I..

I ----------------..-.------ I
I , , \f"-- ..._.. -------- I
I FIR " -.. -•• -----.-•• --- ---- -- ------------------- --. -------------- -- I
I ;:;~.R .~~ --- ------------------------ ---------
I ' .1 --- -------.- STATE_. _. . IL- _

1519 McGEE STREET KANSAS CITY, MISSOURI
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