


EW O SPEED TUNING

AND

The RME 45 is now available with two outstanding
improvements — Cal-O-Matic iwo speed tuning and
calibrated bandspread.

Two speed tuning: “Tunes fast to cover the band.
Tunes slowly to find the station.” This is accomplished
by a dual drive control mechanism which provides
approximately five revolutions of a smaller knob to one
revolution of the larger knob. Phone as well as CW
operators will like the effortless way in which the small
knob gives them the peak of a signal with the crystal
filter in. Cal-O-Matic tuning, that's what RME engincers  vView o .
have termed this system. It enables automatic tuning calibratsd™ thi
and calibrated bandspread to go hand in hand. That fsrs 7
also means better calibration of the entire frequency '
range of the receiver without any further adjustments
— once the receiver comes out of the test room!

You'll lixe the new bandspread scale on the RME
45. Not only are the 3.5 mc, 7 mc., 14 mec.,, 21 me.
and 28 mc. amateur bands calibrated — but the scale
also carries arbitrary divisions from 0-100. These make
logging on any frequency both ezsy and accurate.

Spread? There's plenty! The 20 meter band, for
example, takes up three inches on the dial. The large
knob turns 234 times and the small one turns nearly
14 times when tuning from 14,000 to 14,400 KC. You'll
tind that Cal -O-Matic tuning provides the maximum in
mechanical and electrical efficiency!

FINE COMMUNICATIONS EQUIPMENT

Specification Sheet 7 RADIO MFG. ENGINEERS, inc.

on Request

S orvie &, Sttizeees . 5. A.




A MICRO-THIN METAL FiLM
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BLILEY rvre AX2 pearep CRYSTALS

~ V/e are justly proud of the technical accom-

plishments represented in the AX2 plated
crystal. Its advanced development and
pace-setting design again demonstrate
Bliley’s leadership in the manufacture of
crystals for amateur frequencies.

Primary electrodes in the AX2 plated crystal
unit consist of a micro-thin metal film which
is deposited directly on the major surfaces
of the quartz crystal by evaporation under
high vacuum. This film exhibits extremely
high adhesion to the crystal and can almost
be considered as a chemical bond to the
quartz. Since the crystal is chemically
cleaned before plating the film provides a
coating which protects the crystal surface
against contamination.

Secondary electrodes, under spring pres-
sure, are used to clamp the crystal in posi-

beq

CRYSTALS

tion and to provide a medium for thermal
dissipation.

Under rigid comparative tests with un-
plated crystals, AX2 plated crystals show —

—better grid current stability over a wide
temperature range.

—improved frequency stability under high
drive conditions.

—substantial improvement in keying char-
acteristics.

Type AX2 plated crystals, for the 40-meter
band, are available now from your Bliley
distributor—frequency selection from stock
at $2.80 each. Prices and information on
type AX2 plated crystals for the 20-meter
band will be released shortly. Keep in
touch with your Bliley distributor for latest
information.

= =i~

BLILEY ELECTRICCOMPANY, UNION STATION BUILDING, ERIE, PENNSYLVANIA, U.S5. A.

April, 1946
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TEMCO ANNOUNCES

’S/700 Watr Sensa

Series GA MULTI-FREQUENCY VFO and
CRYSTAL PHONE — CW TRANSMITTER

For those who prefer and appreciate fine
equipment Temco announces a new line of cus-
tom built quality transmitters designed and en-
gineered to peerless standards—featuring maxi-
mum fuf.«:ymu.{ y flexibility and wunusual opera-
tronal simplicity. Unexcelled in erfﬁmdmh:p
these units range from 75 to 750 watts out put
and operate within the 3.5, 7, 14, 21 and 28
megacycle amateur bands but are also available
for operation on any five harmonically related
bands for other forms of communication.

As a result of standardized engineering Temco
has developed a basic 75/100 Watter which in
itself provides a complete multifrequency radio
telephone and telegraph unit. For power out-
put ratings in excess of 75/100 watts, this basic
unit serves as an exciter for a series of power
amplifiers of 150 to 750 watts output.

No Additional Expense
For Signal Shifting Unit
An exceptionally stable Variable I:r{-qucnr}'
Oscillator plus direct crystal control makes |
unnecessary to .;-H.-*/r:’u_}' any extern; i f‘{f:’l”h”"tnl {4
to obtain the frequency flexibility needed as
greater channel congestion occurs.

The VFO tuning dial and hnal amplifier
ri.m; circuit adjustment dial are the nm"-, tuning
controls required throughout any one frequency
band. Changing from VFO to crystal u::-nl:ml
1S .ummplhhul from the front of the panel by
a three [‘H’.HI[EUH switch. The transmitter accom-
modates two crystal holders affording operation
on two crystal controlled frequencies.

All Tuning Adjustments Are External
In changing frr:qur:n:.'i::ﬁ it 1s only necessary
to set the band switch—plug in the correct final

nmpiiﬁr:r coil unit—set the VFO dial to the de-
sired frequency or select the desired crystal and
tune the final amplifier plate circuit to reso-
nance.

Thus when using crystal control the trans-
mitter becomes a one dial unit inasmuch as the
rystal oscillator does rot require any tuning
whatsoever.

For telegraph operation, break-in keying of
the VFO and bufter stage is Jnu:}mp[nhui by
the grid block method thus insuring distinctive
clear-cut, clickless keying.

The speech amplifier input is designed to use
a high impedance crystal or dynamic micro-
phone. Three meters measure final amplifier
grid and plate current and modulator plate cur-
rent. Four separate power qup;‘slm are pro-
vided. All controls are at the front and the en-
tire design permits ready afn:ﬁmhlht}' to all
components and provides for minimum space
requirements so that the unit can be p!uul In
any convenient location adjacent to receiving
L-L{ul{‘ﬂ[ﬂtn[.

With Mike, Key and Antenna You're

ON THE AIR

The Model 75/100 GA 1s designed to give
a most conservatively rated power Liurput of 100
watts on CW telegraphy and 75 watts on tele-
phone. All Series GA transmitters are furnished
complete with one u ¢ of tubes and coils for five
band operation. addition a built-in relay
cransfers antenna Irmn transmitter to receiver.
The only accessories needed are a microphone,
telegraph key and antenna installation.

See vour dealer for complete information or
write direc rl*. to T emco.

TRANSMITTER EQUIPMEN!

MANUFACTURING COMPANY, INC.

345 Hudson St. « New York 14, N. ¥




DESIGN and

ENGINEERING FEATURES

Rated Output Power: 75 watts on radio telephone—
100 watts on radio telegraph.

Frequency Range: 3.5—7—14—21—28 m.c. ama-
teur bands. (Other harmonically related bands
within the range of 2 to 30 m.c. can be supplied on
special order.)

Type of Modulation: High level Class AB,.
Modulation Capabilities: 100 %.
Emission: A-1 and A-3.

Input Level: From high impedance crystal or dynamic
microphone, level of approximately—55 db.

Audio Frequency Response: =2 db from 200 to 6000
¢.p.s.

Noise Level: —45 db below 100°% modulation.
Audio Distortion: Less than 8% at 85 % modulation.

Frequency Control: Variable frequency oscillator or
crystal control with positions for two crystals.

Front of Panel Controls: VFO dial—Final amplifier
tuning dial—VFO or crystal selector switch—Exciter

band selector switch—Audio gain control—Filament
power switch—Plate power switch—Transmit-standby
switch—Phone—CW switch.

Metering: PA grid current—PA plate current—Modu-
lator Plate current,

Tube Complement:

Type Function
1—6IJ5 VFO
1—6AC7 Class A amplifier or crystal oscillator
1—6L6 3.5 m.c. buffer or 7 m.c. doubler
1—6L6 14 m.c. doubler
1—6L6 21 m.c, tripler
1—6L6 28 m.c. doubler
1—814 Final amplifier
4—6L6s Class AB; modulators
1—6J5 Modulator driver
1—6817 Speech input
2—B866 High voltage rectifier
2—5Z3 Low voltage rectifier
1—80 Low voltage rectifier

Power Consumption: Approxi mately 400 watts.
Power Factor: Approximately 90%.

Measurements: Approximately
29" wide, 20" deep, 13"
high.

Power Source: 110-115 veolts
50 60 cycles AC.
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NEW EIMAC EXTERNAL ANODE TF

Rugged mechanical construction
Outstanding electrical efficiency

In the new 3X2500A3, Eimac engineers
have developed a highly efficient external
anode triode which, in Class C service, de-
livers up to 5 KW output at a plate volt-
age of only 3,500 volts. The mechanical
design is radically simple, incorporating a
“clean construction” which gives short, low
inductance heavy current connections that
become an integral part of the external
circuits at the higher frequencies.

The external anode, conservatively rated at 2500
watts dissipation, has enclosed fins so as to facili-
tate the required forced air cooling.

Non-emitting vertical bar grid does not cause an-
ode shadows ordinarily created by heavy supports
in the grid structure.

Thoriated tungsten filament. Note unusually large
filament area, and close spacing.

| : g3
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Filament alignment is maintained throughout life
of the tube by special Eimac tensioning method.
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New glass-to-metal seals do not have the RF
resistance common to iron alloy seals, nor the
mechanical weaknesses of the feather-edged types.

\
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Grid ring terminal mounts a cone grid support
which acts as a shield between plate and filament.

%
LY

A coaxial ilament stem structure forms the base
of the tube. This makes possible proper connec-
tions to the filament lines.

Grid and filament terminal arrangements make it
possible to install or remove the 3X2500A3 with-
out the aid of wols.

The new mechanical and electrical features
of the Eimac 3X2500A3 external anode tri-
ode make it valuable for use on the VHF
as well as low frequencies. More complete
data and information yours for the asking.

FOLLOW THE LEADERS TO

TYPE 3X2500A3 — MEDIUM MU TRIODE
ELECTRICAL CHARACTERISTICS

Filament: Thoriated Tunguln
Voltoge 4ol N .« TS volls
Current : 5 e 48 amperes

Amplificotion Factor [Averoge! 20
Direct Interelectrode Copocitances (Average)

CAdPINE . <« +« o = « & » o Mankd

EITEL-McCULLOUGH, Inc., 1123-N San Maleo Avenue, San Eruno, Cailf. GAITHOMENS <« o v+ o sr-e o o ABuukd
St Bt . "o i e e w e = Eamn

Plents located at: San Brune, Calil. M and Salt Loke City, Utah Transconductonce [ie =830 mo., Ee=3000 v.) 20,000 smhos

Export Agents: Frazar and Honsen, 301 Cloy 5t., Son Froncisco 11, Colif,, U.S. A 11293
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\  New
CONCORD

RADI0
CATALOGS

READY SOON! The
COMPLETE CONCORD
Catalog-—featuring

RADIO SETS = -
AMPLIFIERS P
RADID PARTS

ELECTRONIC
EQUIPMENT

Soon it will be in your hands, presenting the complete
line af brand new post-war c.l".-_-_u'yu”.r' CONCORD Radio
Keceiving Sets and Amplifiers—incorporating a host
of new improvements, new developments, modern
cabinets, and superb quality throughout

*ADIO pagys ., .
CEQuipmy N

plus page

after page of natnonally-known standard top-quality

radio parts and elecironic equipment, supplies and

amateur equipment. Mail the coupon below NOW

to be sure your FREE copy will be mailed to you as
soon as it's off the press.

Ready Now! New Bargain Book of
RADIO PARTS « SUPPLIES
EQUIPMENT

Just off the press! The newest
Concord Bargain Book listing
hundreds of monev-saving bar-
gains in hard-to-get, standard-
makeradio partsand electronic
equipment. Remarkable values
in Condensers, Resistors,
Meters, Transformers., Volume
Controls,ete. Mail coupon for
Your copy now.,

LAFAYETTE RADIO CORPORATION

CHICAGO 7 * ATLANTA 3
901 W. Jackson Bivd. 265 Peachtree Street

I CONCORD RADIO CORPORATION, Dept. CR-46 I
! 901 W. Jackson Bivd., Chicago 7. Illinois |
| Please malil immediately FREE copy of the New Radio |
I Parts Bargain Supplement—and place my name on |
I the list to be one of the first to receive the new CON- |
] CORD COMPLETE CATALOG. |
= I
" Name. . |
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Of construction and quality unmatched by meters selling at far
higher prices . . . giving performance exceeding that of three
separate instruments costing nearly four times its price . . . it is
no wonder we are told that “VOMAX" is today the standard of
cOMm Parison. L

“VOMAX" is new . . . different . . . and outstandingly supenor , Thﬁ-' S-‘.‘ﬂﬂdﬂl"d ﬂf

 because it is a brand new post-war v.t.v.m. . . . and truly
universal. With “"VOMAX" you can measure every voltage
required in radio servicing . . . even in the design laboratory. Mot
only does it enable you to measure d.c. and a.c. voltage at meter
resistance so high as not to effect the circuit being measured, but
“VOMAX" at last lets you measure a.f. and r.f. voltages from 20
cycles to over 100 megacycles . . . resistance from .2 ohmas
through 2,000 megohms is “duck soup™ with "VOMAX" . . . as .
is direct current from 50 microamperes through 12 amperes. , ,.f.,__.__:;., 1_. r s _",' ..1- ' metar VOMAX is o

Add to all this new visual dynamic signal tracing . . . direct NS VOCUm (WD volimeter Hoge e
measurement of every voltage from receiver antenna to speaker B o) o
voice eoil . . . and you know why many government departments,
serious industrial, radic engineering, university research labora-
tories . . . and service technicians by the thousands clamor for
“"VOMAX"™.

“VOMAX"™ makes you the master, no longer the victim, of
tough service problems. Your favorite jobber . . . among nearly
500 progressive SILVER distributors all over the country . . . can
give you prompt delivery from his regular monthly allotment . . .
if you order now for only £59.85 Net

ADVANCE ANNOUNCEMENT—Meodel 904 Capacitance—
Resistance Bridge will go into production in April. With 437
accuracy over the tremendous range of a fraction of one mmfd’r
ohms through One Thousand mfd/ megohms. Model 904 at last
gives the serious service technician laboratory accuracy and range
—in the new. post-war instrument matching “VOMAX"™ for
only $49.90.

OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Send postcard for free catalog of measurement
” M and communicotion equipment.

1280 AN STREET, COMNNECTICUT

Comparison’

Mensures EVERY antuge

||r (1" £3
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Latest fr information al press lime . . .
only, the frequencies 3700 lo
for phone if the station has a Class A license and 13
operalor.
Al, A2, A8, A undFMmundtdagm

carrier th uﬁscomesmmﬂ. bandbclowIM

voice work. mmzwmuum
Mkciaapmed,pmm

interference 13 caused U.S. mililary services. Phone

4000 ke are open for c.w. work. 3900 to 4000

April 1st, in the conlinental United States

ke may be uced
operaled and controlled by a Class A

_ﬂ'edwc at this time, 27,185 to 27,455 ke 1s authorized for amateur use for AQ,
h. By the provision for AQ unmodulated
me on which amateurs may employ duplex
to all amateurs in the U.S. and Canada for Al, A2, A3,
A4, and FM, c.w. and phone. Effective April 1
I:mﬂedtoﬁﬂwam;nﬁwwﬂﬂoa’m

, tn Canada only, the whole band 3500 to
portum and provided no
permiltied only between ‘39&‘1 and 4000

kc until U.S releases whole band at which time 3850 to 4000 ke phone will be authorized

VE's.

0 N THE EVENING OF FEBRUARY 19th, 1946,

Norman Corwin, radio writer and producer,was
awarded the “One World” trip around the world for
his contributions to the ideals of international
unity as visualized by the late Wendell Willkie. The
award is patterned after Willkie's globe-circling
flight which inspired his now famous book “One
World”.Mr. Corwin is not a ham—in fact in his pro-
fession he might resent the application of the term—
but the idea of one world is of interest and concern
to every radio ham.

Perhaps in the not too distant future some proud
DX man will be the recipient of the Willkie around-
the-world ambassadorship. Perhaps one day some
persistent and ambitious ham will ecircle the globe
as the representative of the people of the United
States. With all the talk about speed of travel and
the shortened distances in an air age no means of

communication approaches the speed of radio waves.
The radio world is truly small!

Hams—both old and new—who so ably assisted
in winning the war aboard ships, in the foxholes, in
planes, and in war plants, wherever radiomen were
needed, now have the opportunity to continue their
service to help gain and hold the peace for all the
world.

On what more common ground can man meet man
than that of common interest? On what more com-
mon basis of friendship can man meet man than in
actual two-way communications? In what better
fashion ean man seek man than that of a QSO from
home to home?

To encourage amateur radio is to encourage better
international relations and understanding. Already
hams from all over the world are in daily communica-
tion. Additional international communication fre-
quencies for the amateur may pay dividends of in-
calculablevalue to everyone, Technical achievements
and service to their community, today the most im-
portant activities of the ham, might become insig-

April, 1946

nificant if hams are able to contribute toward creat-
ing one world, for it may well be one world or none.

BCL Complaints

A local ham on 10-meter phone received several

BCL complaints of interference. Nothing un-
usual in this by itself, but the neighbors of this
amateur tore down his beam and intimidated his
family. With the housing shortage what it is
he had no alternative but to get off the air. Though
over five weeks have passed since his rig was
dismantled, he still receives BCL complaints from
tenants in the apartment building. The point
is that these people are receiving interference in
their broadcast sets, but it isn’t from any ham.

With the start of volume production on house-
hold switches, automobiles, oil burners, and elee-
trical appliances of all types, the subject of elimi-
nating radio interference produced by them is
very timely. Now is the ideal time to have all
manufacturers fix their products so they will not
cause radio interference. As a move initiated by
hams it might soon run into rough sailing, but
on behalf of broadeast listeners, short-wave listeners,
FM and television users, and the ham, it might
gain considerable support. National legislation
which would forbid the sale in interstate commerce
of automobiles and electrical appliances which
cause radio interference is not too much to hope
for. The slight additional cost to the manufac-
turer could be passed on to the consumer who is,
after all, the ultimate beneficiary of such a program.

Promoting such a piece of legislation is not
a simple task, but the amateurs represent a tremen-
dous group of consumers who are well equipped
technically to make the first step. Through the
RMA Amateur Committee, by pressure on public
officials, and through a vigorous campaign in
local papers by individual amateurs and radio
clubs, freeing the air from much radio interference
might soon be a reality.




Already a Big Success!
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ACTUAL SIZE

$10:00

FOR SALE AT ALL
LEADING RADIO
PARTS DISTRIBUTORS

TAYLOR TB-35

BEAM TETRODE

The Wizard Tube!

@ 35 Watts Plate Dissipation
® Tantalum Plate and Grids
® No Neutralization
@® Lasy Drive
® Nonex Glass

FREQUENCY LIMITS

RIS . . . iy s e E e s S S : 250 MC
B RPaer. . n gl T N L T e AR 400 MC
GENERAL CHARACTERISTICS
Fil. 6.3, Volts (Thoriated Tungsten) o il T TS A R
Amplification Factor. . . . .. S e TR MR 65
PASLUN] CONTBCIIRTER . . 5o it s 507 5 waa 4" rolhiasa 4% 2750
GndtuPlateCapaclty.-.... .2 MMF
Input Capacity. i O (W e e ey 1 3
Output Capav:ity | i Al - NN

4 Prong UX Base—Plate Lead at Tup

Size: 4-7/8" by 1-5/8" Maximum

TYPICAL OPERATION

D.C. Plate Volts. L e S S AR 1500
D.C. Plate Current. . I b A S (. 110 MA
D ool GRS 5 s v Ak w300
D.C. Control Grid Current. . ............ P L o 15 MA
B e T R e R R s S e S g 375
D.C Scrten Ui Gl .. i o aiaiih o e vas i 22 MA
B e (P e R S A G '1- 1
PuwerOutput.....,. A TR T e L et RIS

Write for Complete Technical Data Bulletin

TAYLOR TUBES INC., 2312-18 WABANSIA AVE., CHICAGO 47, ILL.




Nassow Band

FM TRANSMITTER FOR 10

R-F exciter and amplifier show-

ing layout of low voltage

power supply, exciter coils,
and final amplifier

A highly successful 360 watt FM transmitter

JACK J. BABKES, W2GDG

he NARROW BAND FM transmitter deseribed
in this article is designed for the amateur
who wants to get the most for his money.

[t is based on a discussion printed in March C@Q
of several simple methods of producing narrow
band FM, and how to maintain frequency con-
trol. The complete transmitter is housed in
an enclosed rack measuring 434 x 22 x 18
inches. Standard components are used through-
out. Without the FM feature the transmitter
1s a well built medium power c.w. ng.

Circuit Design

The transmitter starts out with a 7F7 speech
amplifier resistance coupled to the 7C7 reac-
tance modulator. The oscillator is a 7TV7 elee-
tron coupled oscillator operating with its grid
circuit on 80 meters and doubling to 40 meters
in the plate. It will be noticed in the schematic
Fig. 1, that the suppressor is tied directly to
B+4. It was found that by using this arrange-
ment, the plate circuit did not “pull” the grid
circuit as much as that experienced in the
conventional type of ECO. The 7V7 drives a

Avpril, 1946

7C5 which i1s used as doubler to 20 meters,
The first 7C5 feeds another 7C5 that doubles
to 10 meters and drives the 813 final.

The automatic frequency control network
starts off with a 7J7 used as a mixer and feed-
ing the 7A6 discriminator. A small amount
of r.f. is taken from the oscillator and is fed
to the 7J7 mixer. This produces a beat frequency
with the erystal oscillator. The output voltage
from the 7A6 diseriminator is then filtered
and fed to the reactanee tube. The audio
component is tapped off from the discriminator
and 1s resistance coupled to the 7A4 tube which
feeds the deviation meter and monitor jack
for the head set.

A 5U4-G tube is used for the low voltage
audio power supply, the reactance modulator,
and the r-f exeiter. The 5U4-G also furnishes
the 813 final with screen voltage. A pair of
5R4-GY tubes is used for the high wvoltage
power supply. In the author’s transmitter
there are 10 indicating meters. The builder,
however, may omit most of them and use
only what is actually essential. For example,

9




a 0-50 milliammeter may be connected to a
plug and a jack be used in the various r-f cir-
cuits. The only additional meters required are
a 200 microammet:sr with a zero center for
the automatic frequencv coutrol circuit and a
rectifier type voltmeter having a 1,000 ohms per
volt resistance for the deviation meter. As
shown in the schematic, there are 500 ohm
16 watt resistors connected across each meter
in the oscillator and the two 7C5 doubler stages.

SPEECH - AMP REACTANCE

This provides a method for return when the
meters are disconnected. There is one socket,
which is the outlet for the exciter meters, and an
additional six prong socket for the 813 final and
voltage meters.

Construction

The entire r-f unit, final amplifier, speech
and modulator sections and the low voltage
power supply are mounted on a standard
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Fig. 1. Circuit diagram of FM transmitter. Parts used are as foliows-

C1—.0001 silver mica 2.5%

Ce, C4, C5, C7 to 50uuf variable, Hammarlund
APC-50 or equivalent.

C3—.0001 mica
C6—.00005 mica
C8—9-37 upuf, Millen #12936 or equivalent.

T1—Low voltage power transformer—350 volts each
side of center tap at 145 mils—5 volt at 3 amps,
6.3 volts at 4.5 amps, Thordarson T—TOR62 or

equivalent.

T2—3 to 1 audio interstage transformer, Thordarson
T—14A92 or equivalent.
1600 volts

T3—High voltage power transformer
sach side of center tap at 200 mils.

10

T4—10 volt 5 amp filament transtorm=:, Thordarson
T-19F95 or equivalent.

T5—10 volt 8 amp filament transformer with center
tap, Thordarson 1-64-F14 or equivalent.

L1—32 turns #24 enamel wire close-spaced on

“ Q. D. pol form tapped at the 12th
a-n from gromm“' :

L2—28 turns of #24 enamel wire spaced to occupy
114" on a 14" O. D. polystyrene rod.

L3—13 turns of #24 enamel wire spaced to occupy
34" on a 18" O. D. polystyrene rod.

L4—9 turns of 20 enamel wire spaced to occupy
1" on a 14" O. D. polystyrene red.

L5—4 turns of #8 copper wire spaced to occupy 3.
L6~—Link to match transmission line. See Text.
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P> TO B13 PLATE

20K

' CHy
St ot WATT
2000V.  2000V.

6-WATT
FIL,
115 V. D.P.S.T SWITCH 5R4-GY
PLATE
DPST
| swiTcH
RELAY
115 VOLT COIL
DPST
6 WATT
115V
10 AMP 9
FUSE
117 VOLT AC. TO-EXCITER =CENTER-TAP
LINE TO EXCITER 5 R

Circuit diagram of the high voltage power supply and control circuits

heavy duty chassis measuring 17" x 13" x 3"
The r-f exciter coils are mounted in i-f cans
measuring 4" x 1 7/8” x 1 3/8” and may be
obtained from almost any radio supply house.
This type of construetion permits short leads and
eliminates the trouble of mounting variable capa-
citors all over the chassis.

Capacitor C is a piece of hook-up wire twisted
around the 7V7 oscillator plate lead five to six
times. All coils are wound on 14" polystyrene
coil forms and coated with polystyrene -coil
dope. The small variable capacitors are sup-
ported with #12 bus bar, mounted inside the
can and locked from the top with #4-40 binding
head machine screws. The chassis is drilled
for 14" holes, fitted with rubber grommets
through which the leads from the coil assembly
feed through to their respective terminals.

All coils except the 7C5 doubler ten-meter
plate coil are mounted in the i-f cans. The
7C5 doubler coil is mounted alongside of the
variable capacitor between the 7C5 tube and
the 813 tube socket. The automatic frequency
control discriminator transformer is a standard
broadcast i-f with a center tapped secondary
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and capable of tuning to 270 ke. With reference
to Fig. 1 again, it will be noted that a 500
uuf capacitor is connected from the center tap
of the secondary to the plate lead on the primary.
This capacitor is mounted inside the discrimina-
tor transformer assembly. The socket for the
813 final tube is recessed below the chassis,
supported on four brackets made of aluminum
or any other suitable material measuring 134"
long by 3/8” wide and having two 14" long
bends, as shown in Fig. 2. The associated by-
pass condensers that make up the final amplifier
circuit should be arranged as shown in the
photos. This is very important if the 813 is
to operate normally. No neutralization is
required if this layout is followed.

The variable condenser for the final amplifier
is mounted on four polystyrene rods which
are drilled and tapped for #6-32 screws at both
ends. These standoffs are made from 14" O. D,
stock and each is 4” long. Directly behind
this variable capacitor is mounted a small
feed-through insulator which ecarries the high
voltage B+ to the rotor. In addition there
is a .002 uf, 2,500 volt (working) capacitor con-
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Fig. 2. Mounting brackets for the 813 final amplifier
socket. These brackets permit good shielding of the
final tubes

[ ol
LI

i J-‘
AL I

- - L 'S
. l-.'1 : |
--. e J-'| ¥ i ¥
14 1 & —" | - o
I"a i
PR
" " -
'8 | - "
h el s
x 2 3 . .
ih .
] -_ 1 by [
I- -
m—
L
¥ il 8
# £
v .
- J -
= ] 3 .
& i -
gy = 1 EPEET
= A . a
B
. L] - -
-5 - -
= - § L]
& &
g =
B .‘
- ¥
I
- i U] -
. Y
ol | e
-
¥ - L=

Complete transmitter is rack and panel mounted.

Hinged front panel doors permit access to tuning
Controls and tubes from the front of rack
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nected from the rotor to a soldei lug. If desired,
a plug-in coil arrangement may be substituted
to facilitate multi-band operation. The high
voltage supply is the familiar brute force system,
built on a heavy duty chassis measuring 17" x
117 x 2”. All power connections between units
are made with standard plugs.

Tuning Up The Transmittzr

After having checked the transmitter for any
possible flaws and shorts, put all tubes in except
the 813 final and the 5R4-GY rectifier tubes.
Next, select a ervstal which added to the
frequency of the discriminator transformer and
doubled to 10 meters falls within the limits
of 28950 ke and 29,700 ke. For example, if
we decide to use a erystal of 7,010 ke., this
frequency plus the diseriminator frequency,
which is 270 ke, equals 7,280 ke. The fourth
harmonic of this frequency equals 29,120 ke,
which 18 within the 10-meter band

The only test equipment that is required
to check the performance of the transmitter
1s a conventional AM communication receiver
and an audio oscillator having good waveform.
Disconnect the output of the AFC system
from the reactance tube and connect the return
of this grid to ground. Keeping the gain control
off, tune the receiver on 40 meters and adjust
the osecillator grid condenser until a beat is
heard. This is the second harmonic of the
oscillator. Now, tune the oscillator plate cir-
cuit for a minimum dip, which should be very
distinet, showing resonance. It will be noticed
that when first bringing the plate circuit to
resonance, a slight shift in frequency will oceur.
This should be corrected by readjusting the
Ogrid circuit. nee this is done, there will be
practically no shift when adjusting the plate
circuit again.

The 7C5 doublers are tuned up in the con-
ventional manner. Next, plug in the crystal
and observe the zero center microammeter.
It will be found that by adjusting the secondary
trimmers, it is possible to cause the meter to
deflect on either side of zero center. If the
meter should read more on one side than the
other, the primary should be adjusted to pro-
duce a reasonable average reading on either
side. Then adjust the secondary trimmer until
the meter reads zero indicating resonance of
the transformer and zero output voltage. If,
on the other hand, a zero center microammeter
is not available, a substitute method may be used.

Plug a pair of head phones into the monitor
jack and adjust the secondary for maximum
volume, that is, set the gain control about
one third the way open, and either feed iIn
an audio signal from the audio oscillator or

CQ




Bottom view of r-f chassis show-
ing layout of components. For
maximum efficiency this plan

should be carefully duplicated

speak into the mike. Then adjust the primary
on the diseriminator to see if the quality 18
“clean cut”. Conneet back the reactance
modulator to the diseriminator output and
slowly adjust the oscillator grid condenser follow-
ing the signal with the receiver. It will be noted
that if the polarity is correct, very little change
in frequency will be obtained. Should the
polarity be reversed, the signal will jump to
another frequency. If this happens, simply
reverse the leads from the 7A6 cathode or the
leads to the plates, whichever is easier. Another
method of checking to see how the AFC is
working, 1s to place your hand near the r-f
choke in the plate ecircuit of the reactance
modulator. There should be very little change
in frequency.

Now, set the audio oscillator to approximately
1 ke and the audio gain control to a little less
than one quarter the way open. Tune the
receiver to ten meters (if the receiver has a
bandwidth control, 1t should be set in the
broad position). Observe the center frequency
before applying any modulation. The gain
control should be adjusted and the receiver
detuned to one side of the ecarrier and the
number of kilocycles off resonance should be
noticed. Next, detune the receiver to the
other side of the carrier and if the reactance
tube is linear, it will be possible to receive with
equal volume and clarity in tone on both sides.
If this is not obtained it shows that the reactance
tube 1s not linear, and by adjusting the cathode
bias or screen voltage it will be found that a
linear swing can be obtained. Since small
changes In wiring capacity and layout afiect
the linearity of this type of modulation, it is
essential to run this test.

At this stage, the microphone should be
plugged in and the gain control adjusted to
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a point where either sideband oceupies about
2 to 3 ke when modulating. Under these condi-
tions the deviation meter may be calibrated to
show under actual modulation what the per-

centage 18, or the deviation. Next, place the
813 tube in its socket, but before applying
plate voltage readjust the plate circuit in the
ten meter 7C5 doubler stage. (This is to com-
pensate for the input capacity of the 813.)
Finally, at reduced plate voltage (around 700
to 800 volts) tune the 813 final to resonance.
Caution: It is of the utmost importance never
to operate this final at maximum plate voltage
when there 1s no load attached so as to prevent
permanent damage to the 813 screen. Once
this is accomplished, hook up the antenna and
increase the plate supply to its rated voltage.
A one turn link coil mounted alongside the
plate coil is used for coupling to a 75 ohm coax
cable. As various combinations of antennas
and transmission lines may be used, no par-
ticular system is shown. It should be remem-
bered that when shifting frequency the pre-
ceding stages should be tuned up ecarefully to
prevent any cutting of sidebands at the output
frequency. No difficulty should be encountered
in getting this type of transmitter to function

properly. The following is an actual set of
meter readings taken under normal operating
conditions:
Oscillator plate .. .. . ...0-7 ma
Pt 0D donthler " . oo v mactie b 13.5 ma

Beaoma TED dObEar- .. vt Lk Wi 15 ma

T T T A S S ey DR 6-7 ma
813 screen current.............. Cee e .20 A
813 plate current loaded. . ... .. ... ... 180 ma
Low voltage to all speech, modulator, and r-f
ORCIBY ;513 10 b o idle U5 2 o Blelats 5 225 volts
B18 GBPOBR... . v i35 el ety SR 340 volts
B LS . S s e 1,800 volts
13



Fig. 3.
feet in diameter and has a focal length of 20 feet.
The receiver is mounted in the oil can affair at focus

WOGFZ's parabolic reflector measures 31

HOULD ANYONE ever be so inclined to attempt
s a bibliography of the original discoveries of
the radio amateur, it would probably con-
sume volumes. Actually, since the day of the in-
ception of radio communication, practically every
one of the important additions to our knowledge
of the art and practice of radio, has had an
amateur somewhere in the background. Although
the majority of people forget the part amateurs
have played and think only of the individual who
has formulated the final words or the final theory,
we earnestly hope that such will not be the case
in the recent announcement of “‘solar-statie.”

Solar Static

Solar-static reached the imternational head-
lines for several days after the appearance on
January 29 of the exceptionally large sunspot
group on the eastern limb of the sun. Four days
later a notably intense solar flare rose from the
group and a synchronous radio fadeout ocecurred
on all frequencies above 5.0 me between 0400 and
0600 EST. The four day warning interval had
permitted certain radio tests to be prepared and
shortly before the radio fadeout the “hiss,” or
solar-static to the amateur, had appeared.

Those of us who weathered the early 5 and 10
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SUNSPOTS,

OLIVER PERRY FERRELL

meter DX days of 1935-36 can well remember
G6DH, D. L. Heightman and the hiss. Winner
of the Powditch 28-me transmitting trophy,
(G6DH was a sparkplug in getting things going on
5 and 10. The radio receiver constantly patrolling
between 10.0 me and 60.0 me had acquainted
Heightman with just how things should sound to
be normal skip or otherwise. Observing ecertain
harmonics meant a good DX day for 10. Hear-
ing the Berlin television transmitter on 7 meters
indicated the possibility of a good DX session on
5. About the only phenomenon in these wave-
lengths that G6DH couldn’t quite fit into the pie-
ture was the so-called hiss.

At first it was thought that the hiss was a sign
of short-skip just around the corner. Then it
seemed connected with the aurora, but finally,
Heightman pinned it down to a strietly daylight
phenomenon and a sign of a sudden fadeout of
radio signals in the short wave bands. G6DH
communicated his observations to Professor E. V.
Appleton, the discoverer of the E region. Apple-
ton studied them thoroughly and proposed a di-
rect sunspot correlation (1).

Publication of the preliminary research note
by Appleton started an avalanche of similar re-
ports. J. S. Hey obtained permission from the
British Air Ministry to publish some notes on the
“hiss”” which had oceurred in 1942 (2). Hey stated
that on the afternoon of February 26, 1942,
British communications and radar CHL stations
between 4 and 6 meters had been disturbed by an
abnormally high static level. On the following
day when the high hiss level persisted, high angle
VHF radar equipment had taken azimuth and
elevation angles which indicated that the hiss was
definitely of solar origin.

Correlation of the radio frequency hiss and
sunspots is also claimed as an Australian dis-
covery. Scientists; Pawsey, Payne-Scott and
McCready say restricted (JAN Confidential) re-
ports of the solar hiss were filed by Australasian
investigators in 1941 (3). In October 1945. these
three radio physicists set up 40 half-wave dipoles
with a plane reflector capable of being focused on
the sun shortly after sunrise and shortly before

sunset. With a 150-me receiver having a noise
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SOLAR anvo COSMIC STATIC

Receiving and transmitting conditions are influenced by sunspofs,
solar and cosmic static. Understanding basic causes and results
of this phenomena will not only increase operating efficiency,
but can also further scientific investigations pioneered by hams

factor of 9 db and a square-law output meter,
recordings of the hiss level agreed remarkably
well with the total sunspot areas at that time.
Solar hiss radiation in the radio frequency
spectrum is an unexpected, though not a com-
plete surprise. Southworth of Bell Telephone
Laboratories (4) had observed in the summer
months of 1942 and 1943, a small but measurable
amount of microwave energy coming directly
from the sun. This energy which is something like
thermal agitation, had appeared in the output of
a conventional double-detection receiver work-
ing at centimeter wavelengths. The theory of
the hiss is extremely complicated and involved,
but generally unless the Planck formula® and
quantum considerations are way off, the ampli-
tude or field strength of the hiss should agree

quite closely with accepted “black-body”’ theory.
This is better illustrated in Frg. 1. Resolution or
detection of black-body radiation at frequencies
below 10 centimeters is a question of tremendous
power gains and extremely low background
levels. In this instance Fig. I possibly fails to
convey the overall difference in the amounts of
radiation between the visible wavelengths and
those in the micro-wavelengths. Should the dis-
tribution of black-body radiation be plotted on a
linear scale where the relative amount of 3000-me
radiation was represented by one inch, the peak
of the energy in the visible spectrum would be
somewhere over two hundred yards away from
the page. The right-hand column of Fig. I may
serve to clarify the tremendous power gains and
receiver sensitivities necessary to detect solar

10°°
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g 107 10*
3 107 10°
=
E 07" 2 10*% E
E 3
g {0 0" 5
2 2
1072 = 10%
2 ;
@ 0™ 10*
@
10'“ {oﬂ
LANGLEY & ADEL SOUTHWORTH'S REBER'S
S DBﬁEFW'ATlDHS DBSEI:WATIGHSI OBSEFIHMTIBHE
10 i GEDH
‘ 107 107 0 0% oYt 1o 10 0 10°
WAVELENGTH - CM.
Fig. 1. The radiation curve of the sun, a near perfect black-body electromagnetic radiator, from Southworth's
u?culatinm. Unusual departures must occur above 10 cm to account for the G6DH hiss. The left side scale

is the amount of receiv

power at 92,000,000 miles. The right side scale is the relative power gains in the

receiver or antenna to equal the energy level of red light
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Fig. 4. Radiation of the corpuscular stream with the particles™n position of the first or positive phase of the
ionospheric storm

radiation. Unusually violent departures from
this graph must occur to make the hiss audible in
the 20 meter band.

Cosmic Static

The hiss of solar origin must not be confused
with the hiss of extra-solar or galactie origin dis-
covered by Jansky (5). As a method of thunder-
storm prediction, Jansky during a study of the
directional characteristics of lightning atmos-
pherics, reported an unusual static level of about
20.6 me!. This static like the solar hiss which is
difficult to distinguish from the set noise, did not
come from the thunderstorm areas. Instead it
tended to make a horizontal clockwise rotation
around the earth every 24 hours. Although the
static was 0.39 microvolts per meter in strength,
Jansky continued his observations and in 1933
was able to state that static sourece must be extra-
terrestrial. Later(6), it became apparent that the
total amplitude of the static was proportional to
the total star number along the azimuth the
antenna was directed and was actually picking
up radio signals from certain regions of the so-
called Milky Way. Looking again to Fig. I, we

‘The fact that the Jansky Cosmic Static was re-
ceived only on 14 meters is often misleading. Quite
probably the static could be received as well on 10
or 40 meters as on the cleared channel, Jansky
through necessity, chose to use.
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may easily see the greatly increased strength of
the statie, if not one, but millions of stars were
radiating at near black-body temperatures. Of
course, if this were true and the stars in the Milky
Way radiated sufficiently in the radio wave-
lengths to be intercepted hundreds of thousands
of light years away, it should have a blinding
visible intensity far greater than the sun. Since
this is not the case, Jansky and others, conclude
that either some stars radiate pronouncely above
10-! em, or radio wave penetrating-light ob-
scuring particles of dust and matter lie in the void
of space between the solar system and the
nearest stars,

In 1937, Grote Reber, WOGFZ, became inter-
ested in the Jansky static and attempted to
measure any radiation reaching the earth’s sur-
face at 3300 me. Although this meant a greatly
increased amplitude of hiss or static from the
20.6 me tests (Fig. 1), the receiver sensitivity at
this “then” very high frequency became a pro-
hibiting factor. Better results were obtained on
900 me, but finally the huge parabolie reflector in
Figs. 2 and 3 was constructed for 160 me. Reber
quickly found the same static and approximate
locations as reported by Jansky. Slowly sweep-
ing and recording the static level from the various
sections of the Milky Way, Reber in 1944 had
identified the source as being in the constellation
of Sagittarius (7, 8, 9).
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The Sunspot and the lonosphere Storm

Somewhat apart and distinct from both the
solar hiss and the cosmic static are the theories
of sunspot radiation and the ionosphere storm.
While no adequate theory has been devised to
explain all the effects or the cause of ionosphere
and magnetic storms a very close correlation be-
tween sunspots and magnetic and radio dis-
turbances has been known and observed for many
years. However, the great weakness of this
theory is that not all sunspots give rise to dis-
turbances and not all radio disturbances can be
associated with visible sunspots.

Most of the present theories of the ionosphere
employ the action of a corpuscular electronic
stream of particles or radiation given off by the
sunspot. In the laboratory this can be demon-
strated quite accurately, even to producing a
miniature aurora display about the north and
south poles of a magnetized sphere representing
the earth. As the earth is a highly magnetized
body, streams of charged particles will be de-
flected (as in an electromagnetic cathode-ray
tube) by the magnetic lines of force which ex-
tend out about 500,000 miles from the surface.
If a stream of particles is intercepted by the
earth (see Fig. 4) the paths of the particles must
follow certain laws to produce the various shapes
and intensities of aurora. A Norwegian scientist,
Doctor Carl Stormer, in considering this, inverted
the problem, and by careful study of the auroral
arcs and draperies has been able to mathematical-
ly calculate the paths of the particles in space
from this data®. Fig. 5 is a photograph of Dr.
Stormer’s final model representing the paths of
the corpuscular particles as they reach the mag-
netic field of the earth. In this instance the earth
is a pinhead at the intersection of the three right
angles in the left center of the model.

One of the most singular phenomenon of the
great ionosphere storm in favor of the corpus-
cular theory is the variation of the direction and
intensity of the earth’s magnetic field. Although
the overall intensity may vary considerably from
storm to storm, the directional qualities are quite
pronounced and first swing upwards mto the
positive phase of the storm. Physicist Chapman
believes the corpuscular stream must consist of
both positive ions and negative electrons to ac-
count for this phase of the storm (see Fig. 6). As
the stream first intercepted one side of the mag-
netic field of the earth, the field would become
unbalanced. As the stream envelopes the earth
the second phase or the negative phase would

*Greatest weakness of the Stirmer calculations was
employing the hypothesis that the stream is only of
one sign (positive or negative). Many other re-
searchers say this is impossible and the stream
wnuil]d disintegrate in space before reaching the
earth.

April, 1946

begin. This phase accounts for the disturbance
of the telegraph lines through the circulation of a
huge ring current in the ionosphere, while the
positive phase accounts for the radio disturbances
when the ionosphere reflecting layers become dis-
torted and disappear.

For many years the greatest argument against
the corpuscular theory was lack of evidence, be-
sides the aurora, that corpuscular radiation did
actually exist. Supporters of the theory, however,
continued their research, and in the last three
years have produced two other pieces of evidence
of the corpuscular stream. One involves another
discovery in which the amateur played an im-
portant helping hand—the radio fadeout. For a
decade it has been established that the fadeout
is caused by a strong flare of ultra-violet light
around the sunspot areas. Many believed that at
that same instant the corpuscular stream was
also radiated, and traveled not as fast as light,
but by the force or radiation pressure at about
1000 km per second. Thus, sometimes 20 to 30
hours elapsed between the radio fadeout and the
beginning of the positive phase of the ionosphere

Fig. 2. The WO9GFZ reflector for listening in on
the cosmic static .on 160 mc. It is an exampleof top-
notch amateur experimental work
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Fig. 5. Model of the paths of the corpuscular particles causing the ionosphere storm.
(Photo taken in the Oslo, Norway laboratory of Dr. Carl Stormer by Dr. Clyde Fisher)

storm. H. W. Newton (10) in 1943 examined the
solar flare and magnetic or ionospheric storm
relationship carefully and was able to establish
a corpuscular travel time of 21 hours and 30
minutes.

In 1944 the Mount Wilson astronomers made
a spectroscopie study of certain sunspot areas
before and during an intense magnetic storm. At
the wavelengths of the H and K lines there was a
positive indication of an absorption band ap-
proximately 12 A° wide. Since the extension of
this band was toward the violet (higher fre-
quencies) it served to identify a radiation velocity
of something near the sunspots of about 800 km
per second, which agrees quite closely with New-
ton figures of the corpuscular travel time.

Possible Radio Amateur Identification

A possible method of verifying the corpuscular
theory of ionospheric storms may be another
amateur discovery. It is suggested that the long
delayed echoes in the short-wave bands, origi-
nally discovered by Jorgen Hals may be ac-
counted for in taking into consideration, reflec-
tion from the streams of electrified particles
millions of miles away between the earth and
the sun.

The latest long delayed echo fits remarkably
well into this proposition. During the violent
ionospheric and magnetic disturbance of March
1, 194 EIl. R. Hill, W3FEG (Rehoboth, Dela-
ware)heard WSHEBB (New Orleans, La.) ecalling
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W3HUY in the 14-me¢ phone band. As W5EBB
signed, W3FEG noticed a weak signal near the
same frequency also calling W3HUY and after
several seconds realized that it was the exact re-
peat of WS5EBB’s original transmission. Mr. Hill
estimated the delay by repeating to himself the
transmission as he remembered it and found the
echo to be about 22 seconds delayed.

The problem of the solar hiss and the corpuscu-
lar theory of ionosphere storms should be very
interesting from the amateur’s viewpomnt. The
number of long delayed echoes which have been
reported from year to year, is dropping steadily,
due to the continuous type of transmission of
most short-wave stations and the crowding of the
bands. Many amateurs will undoubtedly spend
years working DX and never once intercept any-
thing unusual or extraordinary. Yet, the ama-
teur bands and the intermittent break-in opera-
tion are the last hunting grounds for the long de-
layed types of echoes.

V-H-F and microwave radiation is a problem,
the surface of which has just been scratched. At
5000 me the intensity variations of the back-
ground hiss level is a matter of thermal equilib-
rium with the room in which the receiver and
antenna are located. If the receiver is entirely
enclosed, along with its antenna the background
level will rise considerably. Outdoors with the
antenna pointed at the open sky the level will be
nearly as low as it is possible to get it. Aiming

[Continued on page 63|
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PRACTICAL

VS.

THEORETICAL ANTENNAS

JAMES J, HILL, W2JIH

Every mail brings increasing requests for more antenna data. In an effort to an-
swer all the problems presented, and practically every ham has two or three of
them, Jim Hill, W2JIH joins the staff of CQ as Contributing Antenna Editor. With
an MA in EE, W2JIH is an Electronics Engineer with Dielectric Products Co.
and President of Bown-Hill Engineering and Manufacturing Co. As an outstanding
consultant and research engineer specializing in antennas and RF switches, Jim

Hill possesses a rare combination of engineering know-how and amateur ingenuity.

Tﬂn.w, THE GENERAL trend of the average
amateur is to spend more time on radiator

problems and less time and money on trans-
mitting problems. In most cases it is paying
dividends. Innumerable articles and books have
been written on antenna systems and trans-
mission feed systems, but very little attention has
been paid to the application of the theoretical
knowledge to the simple practical construction of
them. In subsequent issues of CQ we plan to out-
line the theory of high-frequency antenna sys-
tems, both new and old, and to convert them
wherever possible to simplified mechanical de-
tails so that they may be erected by one or more
neighboring hams, using a minimum of tools and
equipment.

Since the frequencies above 28 me are now the
principal ones open to amateur communications,
we will devote our attention first to antenna data
for these operating frequencies. Much valuable
time and money has been spent on the construc-
tion and matching of antenna systems with
various types of transmission lines, matching
transformers and complicated phasing networks,
This may easily be done in a well equipped labora-
tory, but the average amateur is limited in knowl-
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edge and means. For this reason, CQ will at-
tempt to interpret some of these theoretical prob-
lems into practical simplified antenna systems.

Simplified Matching

Perhaps the most successful and simplified of
matching transformers has been the so-called
“Johnson Q" system—a method of matching a
14 wave dipole to an open line of infinite length.
The introduction of the Amphenol Twin 300 Line
has opened a new field for simple antenna con-
struction and feeding. Nominal impedance of a
folded 14 wave dipole is approximately 300 ohms.
This center impedance of 300 ohms lends itself

to simplified feeding for the standard, inexpensive
Twin 300 line.

Why a Folded Dipole?

A folded dipole antenna has another important
advantage over a single dipole—it is broad-band
and if cut to the center of the operating frequency
range, will cover the complete band with little or
no noticeable loss or change in field pattern either
at the high end or at the low end. By utilizing the
Twin 300 for a 14 wave radiator, shorting both
ends and feeding at the eenter of one leg of the di-
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pole, a good 14 wave folded radiator is realized.
This folded dipole should be fed with Twin 300
line. The center of the folded dipole shunt may
be operated at ground potential, permitting the
construction of a simple 4 wave radiator as
shown in Fig. 1. The field of this antenna is such
that the strongest radiated lobes are broadside,
front and back. By rotating the dipole only 90°,

a general coverage or circular field pattern may be
obtained. Fig. 24 illustrates a simple but in-
expensive and effective method of antenna rota-
tion for bi-directional radiators.

Future Plans

This introductory article to the Antenna De-
partment contains valuable data for amateurs

L

3/4 TO 3"

1/2 TO 5/8" DIA.)
AL.TUBING ¢
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Fig. 1. A simple assembly for those who prefer to work in metal and who have facilities for obtaining small
metal parts, such as the metal shorting spacers at the ends and the metal mounting bracket, No. 6. Although
the sketch may look complicated, it is simple and uses a minimum of parts. The supporting tube, No. 4, may
be directly mounted on top of a standard size steel mast or may be clamped with U bolts to the side of any
wooden structure or tower, |t mnrd be rotated 90° by allowing the U bolts to have a little play. This type

antenna makes a neat, efficient fo

ed dipole and does not spoil the appearance of any home.

1. Metal spacer bolt and nut assembly acting as a short for the folded dipole ends.

o
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2. Ceramic spacers tapped and threaded at each end.

3. Pipe tap (size depending upon O.D. of supporting tube used).

4,

5. Twin 300 cable is soldered to soldering lugs mounted beneath the split dipole tubing as shown in sketch.

Supporting pipe (copper, brass, aluminum or steel) with at least 1’ inside diameter—length unimportant.

This cable may be fed through the center of the supporting tube and spaced with circular cardboard or
bakelite slotted discs.

This shows the assembly of the metal element supporting piece. Its dimensions are not critical, but it should
be rugged enough to support the weight of the aluminum dipole elements and their associated spacers and
insulators. It should be made of /4" to 14" brass or steel and may be clamped to the supporting pipe as
shown in sketch, The center hole should be of such a diameter that it fits snugly around the supporting
tube, No. 4. The four smaller holes are used to mount the bottom dipoles into the center supporting
insulators and the supporting plate.
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who have been having matching problems or for
those who want to get the most out of the simplest
radiating system. Each article in the series will
cover completely and from the practical operating
standpoint the most interesting and progressive
amateur skywires. Many problems, such as cor-
rect heights for proper angle radiation, vertically
and horizontally polarized systems, parasitically

directed arrays, and simplified effective matching
methods will be fully discussed in early articles.

You need not be an antenna expert to have
first-rate arrays of your own. From this simple
radiating system to some mighty tricky all-band
beams (that don’t require an acre of ground) you
will find antennas that work—the main theme of
the Antenna Department.

TOP VIEW
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INSULATOR 172 A TWIN "300" FOLDED DIPOLE

ROPE
o~ LENGTH TWIN “300" FEEDER

Fig. 2A. (upper) Method of making a simple folded dipole using the Twin 300 cable shunted at the ends as
the folded dipole radiator. The supporting structure is of wood. This type of construction will appeal to
those who are more adept at wood working than they are at metal working. The dimensions of the mounting
frame are shown in the sketch; however, any variation from this does not affect the electrical operation. The
supporting structures may be constructed similarly to the cross arm, thus giving a light but rugged support for
the dipole. The hinges should be heavy enough to support the weight of tat antenna plus any wind load
which may develop. By rotating this antenna 90°, the old problem of nul?tncl effects becomes a thing of the past.

1. Twin 300 radiator cable shorted at ends and affixed to a ceramic supporting insulator, No. 2, by means
of a standard screw and washer.

2 Ceramic supporting insulators from 34" to 3" long.

3. Twin 300 cable 14 wave length long shorted at both ends.

4. Connection of Twin 300 ohm feeding line to the Twin 300 ohm folded dipole radiator. One side of the
twin 300 ohm radiator, No. 3, is opened at the center and soldered to a similar Twin 300 ohm feed line
of infinite length.

5. Twin 300 ohm feeding cable of infinite length may be attached to wooden mast or may be left swaying.

6.

Two ru_?gtd door hin?u for mounting the difnll: supporting mast (3 x 3 or 2 x 2) to a house or to another
mast. This method of mounting allows the dipole to swing 90°, giving a general coverage with a cir-
cular field pattern.

Fig. 2B. (lower) Twin 300 cable used as a folded dipole radiator but mounted in the old fashioned method;

namely, supported by two glass insulators at each end as shown in sketch. This type of construction lends

itself to indoor attic mounting or mounting between two trees, two poles, or any similar objects which are
separated by a great distance
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Design and Characteristics of
SAFE POWER SUPPLIES

A. L. PRESTON, WOLN

Every prec;;:uﬁon should be taken in designing power supplies.
WZ9PLN reviews design fundamentals and puts them into practice

SUPPLYI}.'G HIGH VOLTAGE direct current for
transmitting tubes is one of the less difficult

and complex problems of radio transmitter
design. Yet fundamental principles are often
overlooked or disregarded in the econstruction
of such units. This neglect soon causes the op-
erator unending trouble in the form of carrier
hum, poor modulation characteristics, frequent
breakdown of parts and so on, until corrected. In
some instances an actual fire hazard or exposed
high voltage connection has caused even more
disastrous results. Some of the more important
design considerations of high voltage power sup-
plies with a discussion of a well-designed unit now
in operation are covered in the following para-

graphs.

Complete absence of haywire in wirin
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Design Considerations

The first considerations in designing any power
supply are the voltage and current ratings of the
tube or tubes to be supplied. In low voltage sup-
plies, up to approximately 400-500 volts,the prob-
lem is simplified in that few special insulation
precautions need be taken. Most standard re-
ceiving parts such as chokes, transformers, plugs,
tube sockets, ete. are adequate to withstand low
voltages. Standard electrolytic condensers may
be used in the filter system provided a suitable
bleeder resistor is used to prevent voltage surges
under no-load conditions. However, the current
ratings of all parts used are equally important in
low voltage or high voltage supplies. More filter

supply is a fundamental rule of gocd
design. The bleeder is kept clear of E T: components which might be effected
y heat
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will be required at the lower voltages to reduce
the a-c ripple component of the rectified voltage
to an acceptable level. The values given in Fag. 1
will be found satisfactory in most instances.

The bleeder resistor (R1) should be chosen to
draw approximately ten per cent of the rated
current of the power supply. In addition i
should have a power rating well above the re-
sistor dissipation limits at this current to prevent
excessive heat with a possible burnout. Power
dissipation in the resistor is determined by
squaring the voltage and dividing by the re-
sistance (simple Ohms law).

Slightly higher voltage will be obtained if the
swinging choke (L1) is eliminated from the cir-
cuit, but in addition to the loss of its filtering ac-
tion, poor regulation may result with a varying
load. When mercury vapor rectifiers are used,
the swinging choke is desirable to prolong tube
life.

In medium and high voltage power supplies,
other factors must be taken into consideration.
All parts, including chokes, filament transformers
condensers, tubes, tube sockets, and connecting
plugs, must be adequately rated for voltage insu
lation as well as current-carrying capacity. Over-
load protective devices become, an absolute ne-
cessity to prevent expensive tube and part re-
placements as well as dangerous supply line
overloads in the event of excessive current drain
or short ecircuit conditions. These devices may be
in the form of fuses or circuit breakers in the
supply line itself, overload relays or high voltage
fuses in the high voltage center-tap circuit, or
preferably both.

Mechanical Layout

The mechanical arrangement of parts must be
carefully planned to insure ample spacing be-
tween the high voltage wiring and low voltage
filament, primary and control ecircuit wiring and
cables. If the various parts are mounted on the
chassis with neat appearance being the only con-
sideration it is often found, upon beginning to
wire the unit, that it is impossible to allow ade-
quate spacing between wires carrying high
voltages and wiring or other units at or near
ground potential. It is then necessary to shift
parts or leave a situation in which a line voltage
surge may cause an expensive and troublesome
flash-over. Fortunately, most power supplies
have comparatively few parts and it is usually a
simple problem to locate them properly if a little
time is spent giving consideration to the above
factors before starting actual construction.

The most important consideration when work-
ing with high voltages is the possible danger to
the operator presented by exposed high voltage
after the unit is placed in operation in the trans-
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750 watt supply. Note the safety connector for HY,

caps on the rectifiers, and 20 amp circuit over-
load relay which protects the entire transmitter. Safety
sockets for the B66A's are added insurance against

voltage breakdown

mitter. Under no circumstances should it be pos-
sible for the operator to come in contact with the
high voltage during the course of adjusting or
operating the transmitter. If high voltage points
are exposed on either the r-f or power supply
units, interlock switches should be placed in the
rack so that the high voltage primary circuits are
opened before the units are made accessible to
the operator for tuning or adjustment. Remem-
ber also, that high voltage filter condensers if
not properly discharged by the bleeder resistor
are capable of retaining a fatal charge for long
periods of time after the primary power has been
turned off. In case of a burned-out bleeder (a
common occurrence) high voltage may still be
present in the transmitter, even though the inter-
lock switches are open! Make certain that all
condensers are discharged by shorting them with
an adequately insulated screwdriver or rod before
touching any circuits where the high voltage 1s
likely to be present.

PULSATING mmv— 1 DC

DC INPUT . g Ry ouTPUT
2

Ly 5-15HY, SWINGING CHOKE
Lz 20 HY, FILTER CHOKE

Cy.,Cp B MFD. ELECTROLYTIC CONDENSER

Fig. 1. Typical low voltage power supply circuit.
Values are not critical
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Fig. 2. Typical high voltage power supply. Control circuits are more complicated than the supply itself. This
unit is designed as the plate supply for a 700 watt c.w. transmitter, Filter condensers can be returned to primary
CT before overload relay if initial current surge exceeds relay rating

PARTS LIST

C,, C,—2 uf, 3000 volts working, Solar XOC30-2

LI_E‘;TOS?S choke, 5-20 henries, 500 ma, Stancor

L ,—Filter choke, 8 henries, 500 ma, Stancor C1415

R,—Bleeder resistor, 100,000 ohms, 200 watts,
IRC HOA

S., Si—Switches, 10 amps, 125 volts, H & H 3/4 hp

S ,—Circuit bru‘:tr, 20 amps, 120 volts, Heineman
01411RS

S;—O"vs ;ﬂrad relay, 500 ma, Ward Leonard 507-

1

S—Control Relay, 20 amps, 110 volts, Ward Leonard
507-549

T,—Plate transformer, 2500 volts, 300 ma, Stancor
P8034

24

Ty—Filament transformer, 15 amps, 2.5 volts, 10,000
volts insulation, Thordason T19F82
V., V—Rectifier tubes, General Electronic 866A
Ch.“'lilgg!l?}" x 11" x 4", heavy duty type, Parmetal
Chassis mounting brackets, Parmetal SB713
Connectors—P,, P,—Female, Jones S-406-AB
P,—Male, Jones P-404-AB
? Female, Jones, S-404-CCT
1 Male, Jones, P-406-CCT
Dial lights, 110 volt
Panel, 15", Parmetal G6608
Tube socket, General Electronics Mykroy high voltage
866 type
Safety Caps 866 type, Millen 36001
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Typical High Voltage Supply

A typical medium power high voltage supply
recently completed is shown in the accompany-
ing photographs. This supply, designed to pro-
vide an output of 2500 volts at 300 ma is con-
structed for standard rack mounting, is easy to
construet and incorporates several worthwhile
safety features. Since the unit may serve the
newcomer as & model for medium and high
power supplies, its construction will be deseribed
in detail.

The chassis is a standard heavy duty 4 x 17
x 17" one-sixteenth inch steel base attached toa
type one eighth inch steel front panel 1534”
high. The 866A rectifier tubes, high voltage trans-
former and chokes utilize all available space on
the top of the chassis. Filament transformer,
filter condensers and other small parts are lo-
cated on the underside. Low voltage and control
wiring is segregated in the laced cable extending
around the perimeter of the underside of the
chassis and spaced well away from all high
voltage wiring and connections. The wire used
in the high voltage circuits is solid hard-drawn
copper with flexible plastic insulation capable of
withstanding 20,000 volts. Where it is necessary
to make connections above the chassis to the
choke. coil terminals, this insulation is aug-
mented by rubber grommets which provide one-
eighth inch of rubber as additional insulation and
protection for the wire insulation against chafing
on the edges of the holes. The rigidity of the solid
wire itself allows routing of the leads away from
the chassis at all other points. As the unit is to
be mounted in an enclosed eabinet incorporating
reliable interlock switches it was considered per-
missible to utilize exposed high voltage connec-
tions above the chassis.

!

Controls on the front

nel of the 750 watt supply

include an on-off switch which also controls the %a-

ment line to the other stages; local-remote control switch

for the high voltage primary and a 500 ma overload
relay reset

l;spril, 1946

Control Circuits

Electrically, the circuit is conventional in most
respects. A control relay rated at 15 amps is used
to close the primary of the high voltage trans-
former. This allows the unit to be remote con-
trolled without the necessity of running heavy
primary wires to remote control circuits, permit-
ting remote operation with any type of light duty
switch. The control relay is interlocked with the
overload relay which is in turn connected in the
high voltage center tap circuit. If the rated over-
load relay current of 500 ma is exceeded it will
automatically open the control relay. The reset
knob located on the front panel provides a safe,
easy method of returning power to the trans-
mitter. The high voltage transformer primary
is brought out to the rear chassis connector to
make it readily accessible. With this feature it
is a simple matter to insert a variac or a resistor
and switch combination in the primary to lower
output voltage for tuning or reduced power
operation.

To provide primary circuit overload protection
a 20 ampere circuit breaker is located on the rear
of the chassis and is connected in series with the
incoming 110 volt power cable. This provides
protection for the entire transmitter. The switches
used are H & H 24 HP safety type double-pole
double-throw. They are so constructed that
they will not throw past the center “off” po-
sition until the pressure on the handle is com-
pletely released for an instant. Two separate
actions are thus required to throw the switeh
from the “local” operate position to the “remote”
operate position—providing a desirable safety
feature at no extra cost. The two switch sections
are connected in parallel to provide single pole
action with a rating of 20 amperes for the master
power switch. The local-remote switech need ac-
tually be very small, but for panel symmetry
matching units were employed.

Construction Steps

As a guide for building this or a similar unit
the following steps were used for actual con-
struction.

1. Complete design, including placement of

units, circuits and wiring. was first laid out.

2. All holes were spotted and drilled on both

chassis and front panel.

3. When completed the entire chassis was

‘given a light spray of enamel to conceal the

inevitable scratches and mars inflicted dur-
ing drilling and cutting. This process is not
at all difficult (a large size fly spray being
used by the author) and if care is used in the
subsequent mounting and wiring opera-
tions, the completed job will have a com-
mercial appearance,

[Continued on page 63)
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A natural for amateur emergency operation. This Army AN GRC-9 operates on phone or c.w. and covers

the 40 and 80-meter bands

Radic Matecials
Pilgrim’s progress of an ex-army officer in re-equipping his
shack from the war surplus stockpile

LIEUT. COL. DAVID TALLEY, Sig. Corps Res., W2PF-WLNA

IKE A GREAT MANY other amateurs, the writer,
I. at the outbreak of war, sold his receiver and
transmitter (both were of commereial manu-
facture) to the Signal Corps. Most of the remain-
ing station equipment was sold or loaned to
various war training agencies by the XYL while
the OM was overseas. During the past four
years, the author had many opportunities to ob-
serve the operation of various Army ground radio
and radar apparatus, especially while in the
European Theater of Operations. This led to
much meditative planning for the new post-war
amateur radio station, incorporating everything
from an automatic rotating antenna that would
pickup an answer to a CQ to the super-duper-
automatic transmitter for ecalling. For, from a
more practical view point, we had visions of
utilizing a SCR-399 or a modified SCR-506 to
cover the HF amateur bands (20, 40 and 80
meters), an SCR-508 for the 10-meter band and
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maybe a SCR-522 on the 144-me range. These
radio sets were used by the thousands during the
war so it seemed reasonable to assume that the
hams, especially veterans of World War 11, would
be able to buy them at a nominal sum from the
government. (To date, this is still a very er-
roneous assumption).

There was a succession of events starting with
VE Day—then VJ Day, the end of the war, be-
ginning of reconversion, the opening of the 214-
meter band and lastly, for the present, the open-
ing of all amateur bands above 28 me on Novem-
ber 15th, 1945. The writer returned to the U. 8.,
was demobilized and all set to resume his amateur
radio activities—without a rig. All of us have
heard that surplus military equipment, especially
radio parts, would be on the market in large quan-
tities, and that war veterans would have priority
in purchasing said apparatus. But, like most
rumors, the facts are otherwise. The fnlluwiyg

cQ




is a summary of the author’s experiences in this
connection, which no doubt has been duplicated
by many other amateurs and veterans.

RFC Sales Agency

Letters were written to the RFC Salcs Agency
inquiring about the purchase of surplus radio
equipment such as receivers, transmitters, test
apparatus and parts. Form letters were received
in reply, which referred one to the manufacturers
of said equipment as the latter were agents for
the RFC in the disposal of surplus radio material.
Letters and visits to some of these manufacturers
soon adduced the fact that they had a quantity
of parts for sale, such as capacitors, resistors,
binding-posts, chassis, coils, knobs, dials, ete.,
but no receivers, transmitters or complete units.
Postage was again spent on letters to the RFC
Sales Agency office pointing out the above but
once more we were referred to the manufacturer—
the same “passing the buck” game or “merry-
go-round.”

In the midst of all this ado, newspaper adver-
tisements and the “grapevine’” reported that sur-
plus radio sets and parts were being sold at a few
radio stores and companies around New York
City. Little time was lost in making visits to
these places. It was found that the radio equip-
ment on sale was from the old and obsolete
SCR-268 radar set which had been designed and
built around 1939-1940. The apparatus included
oscilloscope, keying unit, receiver and miscel-
laneous bits and pieces. The oscilloscope had a
5-inch cathode ray tube but the whole thing
weighed over a 100 pounds. It requires an ex-
ternal sweep circuit for operation. The price of
$45.00 seemed OK for this component, but it was
not an operating or complete unit per se. An ad-
ditional investment of from $10 to $20 would be
required to make it funetion (this refers to parts
alone, not labor). The keyer unit, essentially a
half-wave rectified power supply to handle about
11,000 volts, was priced at about $60. This
seemed a bit high unless one were to dismantle

Panoramascope Type T1-200 Amy BC-1031 which

can be utilized without any modification for pano-

ramic reception in conjunction with standard com-
munication receivers
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Avircraft type panoramic adaptor AN/APA38. This
unit is of the type that cannot be modified for ham
use without changing all coils as well as the power

supply

the equipment and use or sell the transformer,
capacitors, resistors, tubes, ete. It was definitely
not a bargain. The most promising component
was the receiver unit, originally a superhetero-
dyne fixed-tune receiver for the 190-250-mc
range, which included four 20-me i-f 'stages. This
receiver has possibilities for the 144-mc¢ amateur
band, but was price-tagged at about $30.00 which
is not a good buy considering the fact that ad-
ditional parts and labor would be required before
the receiver could be used in the VHF amateur
region.

A Frequency Meter

In another store, we were reliably informed
that short-wave oscillators were on sale. After an
inspection the “osecillator” turned out to be
components of the Signal Corps SCR-211 hetero-
dyne frequency meter (BC-221 is the main part
or meter itself). This frequency meter which
covers a range from 150 ke to 20,000 ke was being
sold for $20 without the -calibration ‘ book,
batteries or case. The price with the calibration
book was about $£10 higher. This book is quite
necessary unless one is willing to recalibrate the
meter utilizing signals from WWY or some other
comparable laboratory standard. This is an ex-
cellent buy and, as to be expected, these wave-
meters were selling like hot eakes. Someone re-
turned a frequency meter because it did not
work. The salesman gave him a cash refund and
immediately resold the meter to the next man in
line. It was definitely a buying crowd.

Headphones were another item that interested
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INTERPHONE
AMPLIFIER

Variations of this RT-67(XC-1)GRC-5 frequency-modulated transmitter-receiver (vibrator
power supply) will operate on the FM portions of the 6 and 10-meter bands

us. In one agency, a Signal Corps type HS-23
high-impedance headset sold for $1.75. In another
store, the same phones were priced at $1.95 plus
10¢ extra for each of the MC-162A rubber ear
cushions. The phones, equipped with the PL-54
plug,|which will fit any standard phone jack, are
an excellent purchase at these prices.

Also, in this shop, there were several boxes of
Army crystals, type FT-243. These crystals are
ground for the 5,000-ke to 8,000-ke range for use
with the SCR-510 and SCR-610 FM field radio
sets. The cost was only $1.00 each and your re-
porter selected a few in the 7,000-7,300-ke range
for future 40-meter operation. Subsequent in-
vestigation revealed that these ecrystals were
manufactured in the early part of the war before
specifications called for etching the erystal sur-
face to the specified frequency. It had been found
that unetched crystals aged and tended to stop
oscillating. They also would change frequency
after being cleaned. Well, one cannot lose more
than a $1.00 on this investment.

Communications Receivers

We rushed over to an establishment where
rumor had it communication receivers were on
sale. The receivers were of the BC-312 type used
in some of the Army field sets—the SCR-193 and
SCR-399, which operate from a 12-volt battery
source, a small dynamotor supplying the plate
voltage. This receiver only tunes from 1,800 to
18,000 ke and some models include a erystal
filter. One can hardly go wrong at the price of
$40.00, although converting to 115 volits a-c
operation would involve an additional invest-
ment of about $20 or more, not including labor.
Your scribe decided to await the sale of the
B(C-342 model which works from 115 volts a-c
mains. (He is still waiting.)
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A few BC-779 receivers, better known as
Hammarlund Super-Pros, were available at some
amateur radio apparatus distributors. However,
these particular Super-Pros were made to Signal
Corps specifications and cover the 150-400-ke and
the 1,500-20,000-ke bands only, which leaves
out the proposed 21-me and the present 10-meter
bands. It is possible, of course, to convert this
receiver for operation on the broadeast band
and from 20,000 to 30,000 ke in place of the
150-400-ke range, but the cost would probably
be as much as the original price.

From sources believed reliable, we were in-
formed that the large Army depots, such as the
Signal Corps depot in Philadelphia, were bulging
with radio gear of all descriptions, a great deal of
which had been returned from overseas. It ap-
peared that these supplies had been kept in stock
and were never issued or used in the field. They
are still on hand in the depots over here—just
gathering dust—while thousands of amateurs
stand eagerly around waiting for their release. It
is highly probable that by the time such surplus
stocks are finally liquidated the price will be only
slightly below the pre-war cost, so that few items
will be worth buying, especially if one can pur-
chase post-war designed and manufactured
equipment at comparable cost.

Smaller War Plant Corporation

Amateurs who are World War II veterans can
apply to the Smaller War Plant Corporation
office in their city or county for a certificate to buy
such surplus military equipment at the wholesale
price directly from the manufacturer or RFC
Sales Agency. It is necessary that one be in the
radio repair, test, sales, manufacturing or similar
business to procure these certificates. Under the
present regulations, the Smaller War Plant

[Continued on page 61
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etting on the
SUPER-HIGH FREQUENCIES

HENRY J. GEIST, W3AOH

A half-wave antenna at 10,000 megacycles is
The c.w. magnetron is one answer to the amateur's only .33 inch long, and similar dimensional con-

UHF needs. Tubes presently being developed are siderations affect the entire rig! The first and
designed so that the magnetron with its associated
radiator can be mounted as part of a parabolic

basic consideration is the tube complement.

reflector. Microwave relay stations utilize this The efficiency of many pre-war vacuum tubes
system. Succeeding issues of CQ will present drops off as the frequency approaches 100 mega-

further data on microwave communication, along cycles. With the operating frequency increasing,
with constructional details. the capacity between electrodes by-passes the
radio frequency very effectively. In short, the
I T tube starts functioning as a condenser. The

HE NEW Fcc allocations in the microwave damping effect of the tuned circuits at UHF is
spectrum confront the amateur with many also an important limiting factor. The time re-
transmitter, receiver and antenna problems. quired for electrons to travel from cathode to

PORTION
FORMS

Fig. 1. "Blow up" of a fixed-frequency, 12-cavity, high-power magnetron oscillator
April, 1946 29
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Fig. 2. Block diagram of a simplified radar system

grid and plate, known as electron transit time, is
about one one-thousandth of a millionth of a
second. While this may seem unimportant, it ap-
proaches and sometimes equals the eyele time
of the radio-frequency current with a resultant
and undesirable phase shift.

Special UHF Tubes

A few of the ordinary pre-war vacuum tubes
did operate at frequencies as high as 300 mega-
cycles. These were triodes having low inter-
electrode capacities, close spacing to reduce
transit time, high amplification factor and a low
plate resistance. Some of the above requirements
conflict. Low inter-electrode eapacity postulates
wide spacing, while short transit time requires
close spacing. Tubes striking a happy medium
should be selected.

The “acorn” vacuum tubes were developed for
ultra-high operation. Physically small, the tubes

have a very low inter-electrode capacity and an
extremely short transit time. Efficiency is further
enhanced by bringing out the tube connections
via short wire pins sealed in the glass envelope.
The “door-knob” tube is a transmitting “acorn”
operating at considerably higher powers. The
frequency limitation is around 700 me.

The Magnetron

During the war, radar and communication
systems operating at 500 me¢ and higher, used
magnetron oscillators. In all cases, the oscillator
operated direetly into the antenna system-—r-f
amplifiers being impractical. This meant that
oscillators had to be developed with extremely
high outputs and still maintain reasonable fre-
quency stability., A few low-powered portable
radars used the “lighthouse’” tube, which along
with other types, such as the klystron series, will
be discussed in a later article.

Cavities in a microwave magnetron with a coupling loop shown on the right
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The manifold advantages of the magnetron
may be tabulated as follows:

1. The oscillator is the output stage.

2. Efficiencies up to 609, are achieved.

3. Two types are manufactured—one for radar
(Fig. 1), operating around 16,000 volts with out-
puts up to 1 megawatt (1,000,000 watts), and a
¢.w. design, for e.w. and phone, with powers from
2 watts to 5 kw. One particular type, operating
around 1,500 volts with an output of 70 watts,
can be beamed with a step-up of 20 db to an
equivalent antenna power of 1,155 watts.

4. Frequency can be varied by changing the
plate voltage.

The Pulse-type Magnetron

The theory of operation provides additional
data as to the tube’s application in amateur
radio. The pulse type magnetron has little
amateur application, especially on ¢.w. or phone.
Operating characteristics require high plate
voltages and average plate currents in the
vicinity of 15 to 25 amperes! Furthermore, tubes
with such a high order of peak output can radiate
only for a very short duration. (This brings to
mind the pre-war ham rigs where tubes were
often operated at such high plate voltages that
it was impossible to hold down the key. To tune
the final, the plate potential had to be halved.
The story goes that one amateur asked another
to QRS only to receive the reply, “No can do—it
would require longer dashes and the final won’t
take it!”)

In radar, terrific peak powers are generated for
only a very short time. The magnetron is turned
on for 1 microsecond (1/1,000,000 of a second),
and during that instant the plate current on a
medium powered magnetron will be 14 amperes
at 16,000 volts or 224,000 watts. At 509, effi-
ciency, the output would equal 112 kilowatts.

Raytheon type 4J36 - 4)41, : &
A fixed frequency 12 cavity
magnetron oscillator capable
of delivering 1 megawatt peak
power at 3500 megacycles.
This tube is used primarily
for high powered search

.
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PTM eantenna installation of microwave radio relay

system developed by Federal Telephone and Radio

Corp. Elaborate arrays provide for maximum signal

gain, essential for reliable communications with the
low power involved

In a distance-measuring device considerable
power must be radiated so that small surfaces
will reflect enough energy for a receiver to detect.

Referring to Fig. 2, the “dot” of the cathode-
ray tube, when the transmitter is off, is pulled
over to the left by applying a positive potential to
H; through Ry The instant a l-microsecond
pulse is transmitted, a portion of the transmitted
energy starts the saw-tooth generator oscillating
to produce a single cycle. This linear voltage
rise moves the spot across the face of the tube.
At the same instant the saw-tooth voltage is
started, the 112-kw pulse is beamed by a para-
bolic reflector with 20 db gain. Any objects in the
path of this beam will reflect energy a number of
microseconds later, depending on distance. If
the r-f pulse travels at 186,000 miles per second,
its travel time in one microsecond is 327 yards.
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~ECHO # 2

TRANSMITTED”

PULSE ~ == ECHO %1 FROM

NEAREST TARGET

Fig. 3. Radar eches on the cathode-ray screen

ANTENNA

MAGNETRON (CW TYPE)

= B+ Y500VOLTS

807
(ONE GRID SHOWN)

= 1500 VOLTS

Fig. 4. Schematic representation of the c.w. magnetron
in an amateur microwave transmitter

CATHODE

HEATER

Fig. 5. End view of the magnetron, to be connected
as shown in Fig. 6

CATHODE INTERNALLY

STRAPPED TO
FILAMENT

r B+ 1500 VOLTS

Fig. 6. Magnetron connections. The filament or
heater transformer must be insulated for the B+ voltage
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* the tube will aect

The returned echoes, some microseconds later,
are detected and apply a positive voltage to plate
V1 of the cathode-ray tube. A trace without
echoes appears on the face of the cathode-ray
tube as a straight line. As echoes are received the
trace momentarily is deflected upward. Two
echoes at different distances from the antenna
would draw the trace shown in Fig. 3.

Instantaneous Power

Thus, if the transmitter is turned on and off at
a rate of 1,000 times per second, the transmitter
18 on for 1 microsecond and off for 999 micro-
seconds. With such short pulses a tube can take
a terrific beating if the cathode provides suffi-
cient emission to handle peak currents. The rela-
tively long interval between pulses provides an
ample cooling period. From this it may be ap-
preciated that the radar magnetron is not suitable
for amateur operation.

Because of this, the c¢.w. magnetron is of par-
ticular interest to the ham. Its operation, being
on a continuous wave basis, is in keeping with
amateur requirements. For c.w. operation the
transmitter, excluding power supply, would ap-
proximate Fig. 4. With the key open, the 807 is
operating at cut-off, meaning that the magnetron
is receiving zero voltage. When the key is closed,
plate voltage is applied to the magnetron and the
tube oscillates on its tuned frequency.

Theory of Magnetron Operation

To understand the theory of the magnetron,
consider a diode with a cathode and heater in the
center of the tube, surrounded with a circular
plate (Fig. 5), connected as shown in Fig. 6.
Electrons, attracted by the electrostatic force,
will flow from the circular cathode in all direc-
tions to the plate (Fig. 7). The electron paths are
straight lines. If a magnet is placed so that its
north and south poles are at the ends of the
cathode (Fig. 8), the magnetic lines traveling
parallel to the cathode and plate will exert a
force at right angles. The electron stream will
then spiral as indicated in Fig. 9. If the magnetic
field is too strong, the electron stream will start
whirling around the cathode and never reach the
plate.If too weak orif the plate voltage is too high,
as a diode. Therefore, the
balance of magnetic field and operating voltage
ratio cannot deviate over a great range.

In Fig. 10 the plate is broken and quarter-
wave lines are installed. The tube, in a magnetic
field with plate voltage applied, will oscillate at a
frequency depending on the setting of the short-
ing bars. In brief, the electron stream travels to-
ward the plate in a curved path. On one-half of
the radio-frequency cycle, as the plates (one be-
tween each set of stubs) collect electrons, plate
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current flows, lowering the plate voltage due to
the drop in the tuned circuit. This change in
voltage causes these tuned circuits to oscillate at
the natural frequency, depending on the position
of the shorting bars. As the plate voltage de-
creases, the magnetic field predominates and pre-
vents the electrons from reaching the plate. With
the plate current dropping off, the plate voltage
rises, generating the second half of the r-f cycle.
As the cycle progresses, the plate again goes more
positive, causing electrons to reach the plate.
This operation is repeated with each radio-fre-
quency cycle.

Cavity Technique

For the 1,145-me, 5,250-me, and 10,000-me
amateur bands, the dimensions of the tuned
lines would be too minute. The magnetron is
therefore constructed with thick walls into which
carefully matched cavities are cut as shown in
the photograph on page 30.

The copper envelope of the tube being the
plate accounts for B4 going to ground as pre-
viously shown. With the cathode at — 1500 volts
and tied to one side of the filament, the primary-
to-secondary insulation in a magnetron filament
transformer must be excellent. In radars using
15,000 volts, the primary is wound on one leg
of the transformer core with a 14 inch air-gap be-
tween the primary and the secondary.

The frequency of a magnetron is primarily a
function of the cavity size but will vary slightly
with field strength, plate voltage, and load. Note
that the cavities are effectively connected in phase
with each other by magnetic coupling, and also
by a direct connection method known as strap-
ping. As the cavities are paralleled within the
tube, energy may be taken from any cavity by a
low impedance coupling loop placed within it.

During the war, as might be expected, much
of the magnetron development work was per-
formed by amateurs. ° Mass production of
magnetrons, considered all but impossible, was
carried out during the entire war by Raytheon.
Percy L. Spencer, W1GBE, long prominent in
amateur circles, was the inventor of the lami-
nation method of manufacturing these tubes in
the quantities required during the war.

It is expected that Raytheon Manufacturing
Co., and possibly other tube manufacturers
will have a ec.w. magnetron available at a
popular price. Prior to such a date it 1s cau-
tioned that few if any magnetrons suitable for
amateur use will appear as surplus — prima-
rily because they were never manufactured. As
the basis for almost all successful super-high
frequency gear the magnetron will be an In-
teresting tool for exploring the {frequencies
beyond the reach of amateur equipment until
now.

Avpril, 1946

Fig. 7. Showing electron distribution in normal

diode operation

CATHODE
(HEATER IN CENTER)

MAGNET

Fig. 8. The magnet alters the diode operation and
contributes to the name of “‘magnetron’’

CATHODE

Fig. 10. Shorting stubs which can be used on fairly
high frequencies, but not on microwaves
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400 WATTS ON 144 MC

LAWRENCE LeKASHMAN, W2IOP, and JAMES J, HILL, W2JIH

The 829-B driver in this 400 watt transmitter makes a compact
transmitter by itself. Coupled to the HK54's in a neutralized
lines amplifier it is a highly efficient low cost transmitter

MATEURS USED TO shudder at the thought of
A using crystal control on frequencies even as
low as 56 me. During the war, many high
efficiency, high frequency tubes were developed,
making it a relatively simple matter to construet
a small, compact, efficient, high power crystal-
controlled transmitter for frequencies above 100
me. The transmitter herein described has been
developed and constructed keeping in mind
minimum space requirements, standard ecireuits
(wherever possible) and low cost construction.
The transmitter consists of two basic units—
the exciter buffer and the neutralized lines am-
plifier. Although the circuit appears to contain
a surplus of stages, it was found that by straight
doubling to 144 me¢ and then double amplifying,
using an 829-B as the driver and a pair of HK-54’s
as the final amplifier, no one stage was over-
loaded, plenty of excitation was available, and ex-
tremley high efficiency was obtained. Two com-
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paratively small chassis were used for the com-
plete transmitter. A 12" x 10” x 3" chassis was
used for the exciter unit, and a 14" x 7" x 3"
chassis was used for the HK-54 lines amplfier.

Exciter Unit

Because of its relatively high r-f output and
stability as an oscillator, a 6V6 tube was em-
ployed (A 6F6 may be substituted). A 4.55-me
crystal or a 9.1- me crystal may be used. Because
the circuit was originally designed to employ
either of these two erystals, it was made a re-
generative oscillator by inserting a 2'4-mh choke
shunted with a 100-uuf condenser-from the
cathode of the tube to ground. With from 250
to 300 volts on the oscillator, more than enough
r-f output was obtained to drive the next 6V6-GT
doubler stage, and the crystal current remained
at a surprisingly low minimum. The regenerative
oscillator stage is followed by four frequency-

Neat work is the key to
success on 144 mc. The
placement of parts as shown
should be carefully duplicated
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The exciter unit ending up
in an B829-B makes a com-
plete transmitter by itself

doubler stages—the first three stages being
6V6-GT’s and the last a 2E26. The first doubler
is capacity coupled to the second doubler, and
the second capacity to the third, with fixed
100- p uf mica condensers. When using a 100 uuf-
coupling condenser from the third doubler stage
to the grid of the 2E26, it was found that the
third doubler, or the 72.5-me doubler stage, was
overloaded and drew excessively high plate cur-
rent. As a result, the tank circuit was changed
as shown in the schematic by tuning the plate
coil to ground through a 50-uuf condenser and

feeding *B-+ into the plate circuit through a
215-mh choke tapped at the center of the tank
coil. The coupling condenser from this doubler
stage to the grid of the 226 was changed to a
35-uuf variable padding condenser. This pro-
vided sufficient drive on the fourth 2E26 doubler
stage and, at the same time, retained normal
plate current in the preceding stage.

The 144-me doubler is link-coupled to the grid
of the buffer amplifier 829-B stage. At this fre-
quency, 144 to 148 me, using standard twisted
link coupling, the r-f output was relatively low

OBHBDO to 2000

Circuit diagram of neutralized lines amplifier

April, 1946
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and there was insufficient drive on the grids of
the 829-B amplifier. By inserting a 35-uuf
padding condenser in series with one leg of a
link, the grid of the 829-B tuned to resonance
and at the same time gave a little over 15 ma of
grid drive, It was also found that this eliminated
the excessive dropping off of grid current in the
829-B stage during the loading of the plate
circuit.

The oscillator coil and the first two doubler
coils were wound on 1” x 5/8” diameter bakelite
coil forms, and the last two doubler stages were
air-wound 5/8” coils. Coil dimensions are given
in the table of parts.

All filaments of the exciter amplifier unit may
be lighted from one heavy duty filament trans-
former; however, our model shows three separate
small filament transformers mounted beneath
the chassis. This was done in order to isolate the
cathode circuits of the 72-me and 144-me doublers
from the preceding stages. About three mils
more drive was obtained on the 829-B stage by
doing this.

At 144 me, lead wires which are 6 long or over
tend to resonate and therefore should be made as
short as possible. It was found unnecessary to
by-pass any filaments except those of the 829-B
stage. The cathodes should be grounded at the
tube socket, and all filament leads should be
tightly twisted. R-f by-pass condensers should
be mounted directly to their respective tube
prongs and tied together with a common ground.

The chassis length of 10” approached very
closely to the 1/8th wave length and thus had a
tendency to absorb r-f energy. This was elimi-
nated when using the tank circuits mentioned

above for the 2E26 stage and its preceding
drivers.

The final stage of the exciter unit (the 829-B
stage), when shielded with the standard 829-B
shield, showed no signs of oscillation unless
excited, and showed extremely high efficiency
when loaded. Due to the internal resistance of
the tube at 144 me, it will be noted that its
efficiency is lower unloaded than when loaded to
normal plate current. For this reason, it is ad-
visable to keep the plate voltage below 400 v
when making tests wich the coupling between the
exciter unit and final amplifier stage removed.
When the 829-B stage is coaxially coupled to the
HK-54 stage, the voltage may be increased to
500 volts with no danger of harming the 829-B
tube. However, enough excitation was obtained
with shghtly under 400 volts on the 829-B
amplifier.

The S29-B plate circuit consists of two parallel
14" copper tubes spaced 114" apart, 8 long. The
only critical part of this stage is the coupling link
to the coaxial plug. This link must be made as
shown in the schematic so that no reactance oc-
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curs which will tend to overload the lines ca-
pacitively and to resonate the coaxial coupling
cable.

Final Amplifier

A pair of HK-54’s were chosen for the final am-
pilfier because of their relatively low cost, high
output and high efficiency at this particular fre-
quency. If the circuit is duplicated exactly, one
should be able to operate this amplifier with no
trouble from parasitics, with 15 ma per plate
static plate current and with 1,000 to 2,000 volts
of B+.

The plate lines were made of 5/8"” copper tube,
10” long, spaced 1” apart, and were gold and
silver plated. This plating 1s unnecessary for
average amateur use and was only employed to
determine how efficient the circuit could be made.
Without the gold and silver plating, the static
plate current per tube will be approximately
25 ma.,

" The braid used to connect the neutralizing
condensers and the grids of the tubes to the grid
tuning circuit were silver and were obtained from

The HK-54 amplifier chassis is relatively bare of

parts. Notice the unusual filament leads which are
wound as a three-turn choke to eliminate r.f. on

the cathodes of the tubes




of the 829-B stage; a 0-100 milliammeter for the
a piece of RG9U cable. This cable contains a
double braid, one of copper and one of silver. By
removing the outer vinylite covering and pulling
out the polyethylene dielectric and inner con-
duetor, it was fairly simple to separate the two
braids for this job. Here again, a common copper
braid may be used for the leads.

Dimensions of the lines and the grid coil are
given in the accompanying parts list. The same
type coupling link should be used in the output
of the HK54’s as was used in the output of the
829-B.

The only unconventional circuit employed in
this final amplifier is that of the filament circuit.
Here it was found that ordinary by-pass con-
densers and chokes would not eliminate the r-f.
present on the cathodes of the tubes. It was
finally eliminated by winding the filament leads
of the transformer around a pencil forming a
three-turn choke coil. The filaments of the two
tubes were then connected together with 4 inches
of 14" copper tubing spaced 114" apart. Using
this method of filament connection, no trace
of r.f. was found, with a sensitive r-f indicator.

Simplicity of design makes it relatively simple to

duplicate this PA. This same construction can be

duplicated with almost any triode with characteristics
similar to the HK-54

The pefectly symmetrical design of the neutralized
El'l!l amplifier contributes to it high efficiency

Constructional Notes

The photograph of the exciter unit clearly
shows the tube alignment as well as the parts
placement. If possible, the general placement of
parts should follow fairly closely that shown in
the under-chassis view. One meter in a meter-
switching circuit was used; however no circuit
change will be necessary when individual meters,
if available, are employed for each stage.

Referring to the schematie, it will be noted that
meters are shown in series with the plate leads of
the first three stages of the exciter unit while the
last three show connection points, Py, P, ete.
This was done to indicate that a meter switch
connects across points Py, Ps, P3, Py, ete. A
75-ohm, Y-watt resistor should be connected
across these points in series with the B+ lead of
each stage so that current will flow in the circuit
when the meter is removed or switched from one
circuit to the next.

The coupling link from the plate of the 2E26
144-me doubler to the grid of the 829 B amplifier’
driver should be tightly coupled to the “hot’
end of the 2E26 stage and to the center of the
820-B grid coil. The coupling link tuning con-
denser should be tuned to give maximum meter
reading in the grid of the 829-B stage with the
plate voltage of that stage off. When plate
voltage is applied, it will be necessary to retune
this condenser to resonance.

A 0-100 milliammeter will be required for the
plate circuit of all doublers and the grid of the
829-B stage, a 0-200 milliammeter for the plate
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grid of the HK-54 amplifier stage; and a 0-500
milliammeter for the plate circuit of this stage.

Operation

The following are average plate currents for
the transmitter:

STAGE PLATE CURRENT
Crystal 20 ma

1st doubler 35 ma

2nd doubler 37 ma

3rd doubler 40 ma

4th doubler 42 ma

5th doubler 45 ma
829-B grid 10-15 ma
829-B plate 125-150 ma
HEK-54 gnd 35-50 ma
HK-54 plate 150-250 ma

There are two methods of tuning the plate

lines of the 829-B stage and the HK-54 stage:

1. With the line shorting bar fairly close to the
end of the line, the condenser will hit
resonance with the rotor blades three-
quarters out. (This gives the best unloaded
r-f output.)

2. With the line shorting bar a few inches from
the end of the line and the rotor blades of
the tuning condenser three-quarters in.
(This gives a lower unloaded r-f output, but
when coupled to the coaxial coupling line
it gives a better match to a 72-ohm coupling
and thus transfers more r.f. to the grid of
the final amplifier stage.

The Q of the final tank circuit is made quite
variable by using a 40 uuf per section tuning con-
denser as a plate shunt across the lines. By
lengthening the lines and using less capacity or
by shortening the lines and using more capacity,
any line impedance from 30 to 600 ohms may be
matched. The final amplifier requires 200 watts
of audio for plate modulation.

The final output of the HK-54 amplifier was
fed into RG attenuation cable, giving an effective
infinite length and was measured with an r-f out-
put meter. The output ran between 300 and 400
watts, with no excessive color showing on the
plates of the tubes at any time.

This transmitter is small but efficient and
may be duplicated at relatively low cost. For

OB +400 to 500

6VeGT Lz 6V6GT

Ci3 6VEGT

[Continued on page 62)
-
A > ¢P13
::g"u
$< Ry
1 2
bos Ca 5 41C 28
: Lo |
Liz o 4 Le
E,Tr\ - C "
-l-—-—-ﬁ! [ L )‘ Le
829-8

S Ca Cei Cps
ESmh
B % I - 8 > =
- - 4+ -+ - e

Et* ch
. —

Circuit diagram of 829-B driver unit

38




WOCVU, Charles Boegel Jr. enjoying
the first breath of spring at Cedar
Rapids, lowa. 2 meter rig is aTR-4

April, 1946
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By HERB BECKER, W6QD

[Send all coniributions to Herb Becker, 1406 South Grand Ave., Los Angeles, 15, Calif.]

It has been a long time since we’ve had a chance
to sit down and really go into this DX thing. As
a matter of fact, the last column we dished out
was in July 1941. Many of you may remember
that due to the slim pickings. DX was somewhat
of a misnomer, and we at that time called it
X-DX. I know it’s going to be a while before we
can spread the word around that “DX” is in
print again, but we'll make it because I’'m count-
ing on the same kind of cooperation I got before
on the contributions. After all, it’s your column;
you send in the stuff and we do the filtering, then
put it into what we think might be readable
copy.

Well, let’s see what we ean put together for
this time. For the lack of nationwide contribu-
tions this column is going to have a rather W6
complexion, but if you ecan put up with this I
guarantee we’ll equalize the situation as contribu-
tions from other sections of the world come in.

Strayed DX’ers

Maybe a lot of vou would like to know, for ex-
ample, what some of the old W6 DX men are
doing. W6GRL will soon become an XU. Doc
has been recording the Chungking broadcasts
for the last 6 years, never having missed a day.
The Chinese Government has thrown a real
project into his lap. They want him to take
charge of getting a 10 kilowatt transmitter in-
stalled in China, and at the moment the trans-
mitter is being constructed. Naturally, Doc
couldn’t go to China without a ham rig of some
kind and so he is whipping something together
that he can put on the air, shall we say as
“XU6GRL.” W6CUH is now with Fairchild
Aircraft in Long Island. Dave Evans, ex-
W4DHZ (you wouldn’t know him by his W6
call) is chief radio engineer at Hughes Aircraft
out here, and Ray Dawley, W6DHG, one of the
editors of prewar Radio, is working with Dave.

In the northern part of California, we find a
great deal more interest in DX than seemed to be
displayed before the war. Practically all of the
hams at Eimac (30 of them) are active on the air

and doing quite well for themselves. Some of
those old-timers include, W6CEO, W6VX, W6SC,
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W6WN, and W6CHE. Incidentally, CHE is Jack
MecCullough. I got a bang out of Jack because
for over a vear he has had that W6USA trans-
mitter sitting in his new shack and actually op-
erating into a dummy antenna. When the
whistle blew for the opening of the 10 meter band,
I think CHE must have been one of the first to
push the key or yodel into a mike.

W6ITH is doing his usual DX on phone and,
at the moment, is building a new rig. W6TT is
also working his share of DX,

Further north on the West Coast W7VY,
W7FNK seem to be the most consistent on c.w.
Again bouncing back to Southern California,
6AM is doing o.k, dividing his time between
phone and e¢.w. Incidentally, Don is getting a
big kick out of the anticipated moving to his new
super DX location. He has taken over the old
hilltop receiving location of Press Wireless on the
Palos Verdes hills, which has rhombics headed for
practically every point on the globe.

W6LEE, I understand, has worked about 40
countries already and W6ANN likewise is doing
well. Other old-timers back on the air around
here include 6NNR, 6MBD, 6FEX, 6ENYV,
here include 6NNR, 6MBD, 6FEX, 6NV,
6EXQ, 6GRX, and 6SA, who incidentally is very
busy at his El Monte location getting his an-
tenna system “just right.”

DX |

So far we haven’t been able to mention a thing
outside of the country but it seemed good to hear
fellows like GI6TK, LU3SDH, LU7AZ, K6CGK,
K4KD, K4ESH, HB9J, OZ2M, and many G
stations which I won’t try to pin down.

With our hams in the service scattered all over
the world, it makes a guy feel a little funny to
make WAC by working nothing but W’s, which,
of course, are operating portable in foreign
countries. Some of the other fellows heard in-
clude W20AA/J9, WSRHU/KA2, who is on
Leyte 27990, W2KQT /KB6 and then, of course,
there was WOTQD/J, who by the way was In
Long Beach the other night and has his cards
printed for all contacts made while in Japan. All

[Continued on page 69)
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Order Your Amateur X-Tal Kit Now

before our supply is exhausted!
ONLY $]29 POSTPAID

(IN UNITED
STATES ONLY)

Each Kit Contains
3 CRYSTAL BLANKS

These crystals are approximate-
ly 50 to 100 kc. below funda-
mental frequency of 7,000 kc.,
but can be ground to 7,000 kc.
or over (with enclosed abrasive)
to any desired freguenq within
the amateur band. The funda-
mental frequency can be doubled and
redoubled to become operative at 14
mc. or 28 mc. or up.

2 HOLDERS

Complete with both regular electrodes
and springs.

2 ADDITIONALSETS of ELECTRODES

1 BAG ABRASIVE SV 4
for grinding crystals to desired fre- [ L T
quency together with folder of instruc- /A 8 o ) Y N
tions for the most efficient
method of grinding crystals.

Additional crystals, bolders and
electrodes may be secured. 4

QUALITY GUARANTEED D | .- v ilh ol -
by a Company that has made i I [ tmeda JEEECSE B 5./
more than two million crystals
for the Armed Forces.

Gyt

PRODUCTS COMPANY : -
Main Office: KANSAS CITY, MO. Special Prices to Jobbers

Canadian Distributors: MEASUREMENT ENGINEERING
104 Lombard St,, Toronte 1, Canada USE THIS ORDER'BLANK TODAY!
.-------------------‘------------------------------------------n

CRYSTAL PRODUCTS, INC,, 1519 McGee, Kansas City, Mo.

Send me--———--———-- Quartz Crystal Amateur Kits as advertised, Postpaid.
Cash Enclosed. 1 GO D
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NEW WATER-TIGHT CABLE
LEAD-THRU CLAMP

A new type of cable clamp is now available
which offers not only a secure and distortionless
anchor for various sizes of jacketed cables,
but also acts as a barrier to any flow of moisture
along the outside of the cable cover. As shown
in the cross-section illustration, tightening the
nut at the rear of the clamp places pressure
on the internally mounted captivated rubber
gasket through which the cable is passed
The angular wells of the cavity containing
the gasket are so designed that pressure results
in the rubber flowing inward to take an evenly
distributed grip upon the cable insulation.

All metal parts exposed to contact with the
cable are smoothly finished, thus eliminating
any possibility of cutting the cable insulation
even under the most severe conditions of vibra-
tion.

Neither the effectiveness of the clamp nor
its water-tight feature will be impaired, even
though the cable be removed and reinstalled
many times. Originally designed and wused
for both rigid and flexible coaxial lines, this
same clamp is equally effective when used for
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radio leads and high or low tension line lead-
ins, 'or for any other lead, through where it
is desirable not to cut the cable or line. The

clamp is designed and manufactured by H. H.
Buggie & Company, Toledo 1, Ohio.

A new transmitting tube, Type GL-592, has
been announced by the Tube Division of the
General Electric Company’s Electronies Depart-

ment.
This new tube has been designed for use in

Transmitting
Tube

GL-592

amateur radio and industrial applications which
require power In higher frequency ranges.
Maximum ratings of the GIL-592 apply up
to 110 megacycles. The new tube has a maxi-
mum d-¢ plate voltage rating of 3500 volts
and a maximum plate dissipation rating of
200 watts under class C r-f amplifier and oscil-
lator conditions. Under these conditions the
maximum plate imput rating i1s 600 watts.
Fernico-seal design of the tube makes possible
elimination of bases, soldered ferminals and
permits a reduction of leads length: This design

provides greatly increased structural strength.
[Continued on page 68)
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use a VIBRATOR POWER SUPPL

&/ MODEL 2606

INPUT: 6VDC ot B amps.

OUTPUT: 300VDC at 100 ma.
DIMENSIONS: 44" x 44" x 54"

WEIGHT: 5 |bs. 27 ozs.

in your portable rig

No matter what the particular power
requirements of your rig may be,there
is an £+£ Vibrator Power Supply built
to fill your needs. £/ Vibrator Power
Supplies deliver constant output volt-
age despite wide variations of input;
have power outputs up to 1000 watts;
and can furnish any wave form includ-
ing a pure sine wave. Units are avail-
able with multiple input and multiple
output. All are lightweight, sturdy,
and are superior in performance and
dependability.

The latest £ post war model, No.
2606, pictured above, is ideal for sup-
plying plate and grid voltages in re-

)

LABORATORIES,

ceivers and transmitters. It delivers up
to 300 V DC at 100 ma and power out-
put up to 30 watts, from a 6 V DC
supply. Its great usefulness is indi-
cated not only in radio, but in P. A.
systems and in test equipment, as well.
Completely filtered, the output is
hum-free. Model 2606 is ideal for sta-
tionary, mobile or portable communi-
cations applications such as used by
amateurs, police, coast guard, and in
marine and farm applications where
battery power is all that is available.
It will pay you to investigate the ad-
vantages of £+/ Vibrator Power Sup-
plies. Catalog sent on request, or see
your dealer.

INC.

INDIANAPOLIS

VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR OPERATION, ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT

April, 1946
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The YL's Frequency - - -

by Amelia Black, W1NVP

Amelia Black, ex-W,iHZP, WINVP, is
just about a typical YL. Back in 1939 she
had only a general-science knowledge of radio.
Then she met W2ESO/W4GNQ (all one
fellow) at a dance. They were married the
Jollowing summer and Gene through adroil
maneuvering gol his wife to study for her
ticket. Prior to the war WINVP was on
20, 40, and 80 c.w., worked itn most conlesis,
and as might be expected from a YL was
a member of the Rag Chewers Club. Now
on c.w. and phone, she and the OM are look-
ing for a good radio location with plenty of
room for two stations.

8 A TYPICAL YL ham, my first premise in writ-
A ing this column, is getting more of a voice
for the YL in ham affairs. Obviously this
can be best accomplished by closer cooperation
among the YLs and a better chance for expres-
sion of their thoughts. In fact, that is the primary
purpose of this column—to let the YLs speak. All
you Y Ls, ham or aspirant, are invited to write in
your grievances, thoughts, and suggestions.

A regular portion of this column will be devoted
to the most interesting and pertinent letters re-
ceived each month. Here you ecan exchange ideas
and get the reactions of others to your own
thoughts.

Here, perhaps, those unlicensed wives of hams
will become inspired to get their own tickets or at
least will find a way of sharing the OM’s hobby
by understanding it better.

Someone has suggested a YL chain letter to be
originated in this column and sent throughout
the country. You might let me know what you
think of the idea.

Another regular feature of the column will be
the YL of the month. Usually this will be an ac-
tive ham, but we will also include ham’s wives
who are as yet unlicensed but genuinely in-
terested in the hobby. We'll try to select persons
whose stories are not only interesting, but whose
thoughts and philosophies should prove helpful.
If you know of someone you think would fit into
this category, please let me know.,

In other words this is vour column—to be

44

Amelia Black, WINVP

handled as you wish. You can have chatter,
letters, contests, even technical advice as far as
I'm able—if you must! We want to make the
Woman’s View your very own.

YL of the month—Dorothy Evans, W1FT)J

Appropriately enough, our first YL of The
Month is from the first district. She is Dorothy
Evans, W1FTJ, one of the most active and best
known YL operators in the country.

Dot’s interest in ham radio dates back to 1931,
when her brother, who is W1BII, helped her into
the hobby, and she became the second licensed
YL in New Hampshire.

From the beginning Dot was a very active
ham, and from ’31 until ’38 spent most of her
time rag-chewing, usually on 80 meters.

In 1938 this was changed by her marriage to
WIBFT (then SCM for New Hampshire) who,
gshe says, “is such a dyed-in-the-wool DX and
contest enthusiast that I just HAD to let the DX
bug bite me too.” No doubt she did, for at the
time of this writing she has a WAS certificate and
needs only one more continent for WAC. She is
a good c.w. operator, as is shown by a 35 wpm

[Continued on page 48]
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e Through progressive steps of refinement UNITED graphite anode high
3 vacuum tubes have been developed to such an extent that today they
» set a new high standard for constancy, efficiency and long life at
heavy duty. Here are the up-to-date facts about these tubes which
; represent a revolutionary contribution to electron tube advancement.

BASIC ADVANTAGES OF UNITED REFINEMENTS IN

GRAPHITE TUBE DESIGN AND
: I. Graphite will stand temperatures PROCESSING
higher than ANY other material. It
has NO melting point, hence no . Crystal cleor glass envelope result-
physical distortion from overloads. ing from isolated “‘getter trop”

2. Being highly porous, Graphite can (patent pending) increases efficiency

be EFFECTIVELY degassified through
its entire mass.

. Because it is almost a perfectly black
body Graphite has high thermal
emissivity and conductivity, Operat-
ing temperatures are therefore low

10 to 209%.

. New type graphite, machined to our

specifications is free from amorphous
particles.

. Zirconium impregnation of graphite

anode greatly increases service life
of the tubes.

in relation to energy dissipated thus
preventing distortion of grid and
3 other parts,

Typev-70.0 TWO HUSKY AMATEUR TYPES

Designed as high power renewals for soft glass
tubes with 6.3 and 7.5 volt filaments, these
“huskies' will take full rated imputs without
a blush. They are especially desirable as re- 2
placements for tubes of 40 to 55 watts plate
dissipation. The V-70-D or 812-H will perk up
the old rig with new healthy watts and with 4
little or no revamping.

Type 812-H

I. Ground Tungsten Seal 4. UNITED Getter Trap
Rod ( Patent Pending)

2. Genuine Indio Laovo 5. NONEX Hard Gloss > e
3. Zirconium Impreg- 6é. High Grode Ceramic {ie
naoted Graphite Anode Base Insert $5.90
! Filament I_Mc:. Plate Capacitances uvuf Max. inpul Max. Plate ]
Type Volts Amps l Dissipation cgp caf cpf per tube | Volts Mils A
V-70-D 7.5 3.25 85 Watls 4.5 4.5 1.7 300 Watts 1750 200 |
3 812-H 63 | 4.0 s5watts | 53 | 5.3 08 | 300wWans | 1750 200 [
UNITED ELECTRONICS COMPANY e
TR AMATEUR RADIO DEPARTMENT = &

42 SPRING ST. » NEWARK 2, N o

ICLUS?VELY Stnce 1934

Trnnsmrfﬁng Tubes
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Calls Heard

HEARD IN NORTH CHARLESTON, S. C.

Marvin J. Fein W2JUW/4
28 Megacycles 1/15/46—3/10/49

- K6MVV W2LYE/K6 W4EPT/K6
W6NHS/K6 WOKLE/K6 LU7AZ
SUIMW VEK2GU VK2AHP VP2AT
VP6JR VP6YB ZS1T ZS4AA
ZS4H ZS5S ZS6DW

HEARD IN YONKERS, N. V.

J. Alan Biggs, W8LO/2
28 Megacycles Nov.-Dec. 1945

FASNF  EA1D K4HQU HKS3AB

Al WOLOG/VP4 VO2KJ VP2AT
DG4RS  F3AAL "3XN FSBBA WSBOR/PY
FASDA  FMBAC G2GL G2JU 28 Megacycles Jan. 1946
G2PL G2PN G3SN G5L1 ZS6DW  K4FSP K4IFO K4JA
G5PP G5SN G6QB G6SQ TG9JBM XEIA WIOLOG /VP4
G6WU GI6TK  HKIAB HK2AC WOMDQ/K4 W4HVT/PY7
G6Z0O/I W7DRF/I K6BHL W4EPT/K6 28 Megacycles Feb. 1946
W6TZB/K6 W7FJU/K6 WO9DTE/K6 o
LU7AZ 0Z2M TGOAK TGIWPB | 1iaEC DIADW DIACC  DHAEI
yraal XACA & XACD.  XACK | DIABK © DMABD '/ DIAAG  PIDE
ZS2CD 782X 7ZR2% ZS4AA hpeciechs 3

| G6VX G6KL G2TA G6GO
Z36EQ  ZS6FN | G3BM  G6CU/ZC2)GI6TK  GM3YS
A3 GW2UH HCIFG HEKIAB HKS3AB
W3FWI/CT CX2CA CX2CO0 D4ABK K4ENT K4DUZ  KA4FSP K4HLP
D4ACD D4ACZ EKIIND FASNF LLA4P OA4B ON4F 0Z1
G2PU G40C GRIG TGOJW  TGOJBM TGIWPB LXI1DP

K6CGK

PAN-OSCILLO-RECEIVER

Pertorms Work of 4 Units

I. PANORAMIC ADAPTER.* For use with
any receiver having the following IF fre-
quencies—405 to 505 KC, 4.75 to 5.75
MC, 29 to 31 MC.

2. OSCILLOSCOPE: Eliminates guesswork,
gives error-proof visual check and moni-
tors received signals as well as own output
(Percentage Modulation—Carrier Wave-
shape, etc.)

3. SYNCHROSCOPE: External inputs pro-
vide synchroscope action.
4. RECEIVER: Three inputs provide facilities

for use as receiver with adapters cover-
ing all ham bands to 10,000 megacycles.

3" Scope Tubes

21 tubes

Aircraft type construction
Government spec. components
Plug-in sub-chassis
Tropicalized against moisture

Variable sweep speed 35-40,000 cps, wt. 40 pounds.

29
P.O. Box No. 231

(*New war surplus manufactured by Templetone)

46

1 10 volts, 60 eycle AC transformer provided
2 1F ltngu—d);ubh: conversion
2 video stages, push-pull feeding vertical plate
Pentode output audio monitor

Installed and
Tested S8 extra

Multi-vibrator type horizontal sweep rator (radar type)
Horizontal sweep amplifiers with pusﬂ-pull feed to honzontal plates

(Mail 50c for 80-page Technical Manual Instruction book.)

WESTCHESTER ELECTRONIC PRODUCTS

Milburn Street
Bronxville, New York

cQ



ELECTRICAL DATA

Amphenol "Twin-Lead” Transmission

Line is available in 300-ohm imped-

o ance value. RMA standardized on

=DV 300-ohm lead-in line for Television

as the most efficient over broadband
operation.

Amphenol also supplies 150-ohm
twin-lead to those interested in par-
ticular applications and experimen-
tal work.

Designed especially for amateurs
who operate in very narrow bands
of frequency or one particular fre-
quency. ldeal for dipoles with a
nominal impedance of 72 ohms at
the trequency for which they are cut., This
line is also excellent for broadcast reception.

Dielectric constant of Polyethylene —2.29
Capacities (mm¢{ per ft.): "“300"— 5.8; 150" —
10; ""75"—=18.

Velocity of propagation (approximately):
300" — B82%:; '150"'— 77%: "'75'"'— 699%.

Power factor of Polyethylene —up to 1000
Mc — .0003 to .00045.

=S

ST

April, 1946

SPOOL SIZE
]DUI"H &u

i Perfect Parallel Line Lead-in Wire

Amphenol Twin-Lead is a new type of radio frequency
transmission line which combines the low cost of an open
line with the excellent dielectric qualities of Polyethylene
as a continuous spacer and insulator for the line. It is light
and flexible — it can be tacked to a wall and is easy to
lead in under a window sash. Iis resistance to moisture,
cold and heat is far superior to the usual rubber insulated,
woven-braid-covered twisted pair used for antennas prior
to the war.

Twin-Lead is made in three impedances that serve
numerous applications. Selection of type is a simple mat-
ter. The 300 ohm line is the most universal in use, par-
ticularly for FM and Television reception. Amateurs are
using this line for both antenna and lead-in. The 150
ohm type is excellent for antennas used mostly for short.
wave broadcast reception, and is useful as a link be-
tween stages of a transmitter. The 75 ohm line, originally
designed for amateurs who operate in narrow bands
of frequency, is also many times better for broadcast re-
ception than the conventional rubber covered or cotton
covered wire generally used.

It is to be emphasized that Amphenol Twin-Lead should
not be thought of as exclusively for use at ultra-high
frequencies. It is THE antenna lead-in for all frequencies.

AMERICAN PHENOLIC CORPORATION
CHICAGO 50, ILLINOIS

In Canada * Amphenol Limited * Toronto

— e

.. TRANSMISSION LINE

Megacycles

25
30
40
60
80
100
200

-, &

ATTENUATION —~FM AND TELEVISION BAND

300-ohm 150-0hm 75-0hm
DB per 100 Ft, DB per 100 Ft. DB per 100 Ft.
0.77 0.9 1.7
0.88 1.03 2.0
1.1 1:3 2.5
1.45 1.8 3.4
1.8 2.25 4.3
2.1 2.7 5.0
3.6 4.7 8.3

COAXIAL CABLES AND CONNECTORS * INDUSTRIAL
CONNECTORS, FITTINGS AND CONDUIT « ANTENNAS

RADIO COMPONENTS « PLASTICS FOR ELECTRONICS
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LUSDH LU3SAC LU4AC LU3AQ
LU7AZ K7HAR K7IUN  VP2AT
XEIAC XEICX XE3SBK WILOG/VP4
W4HVT/PY7 WOQMD/KES WIMDQ/K4

W6RNJ/PY7 KB4ACX/K6
28 Megacycles Mar. 1-12, 1946

CEIAA CE1A0 CO2RG CO5FL
CX2CO CP5EA D4ACX  D4AF)
D4ACD D4ACT D4AII  D4AEI
D4ACA  F3XN F3ZN FSBAR
FSXYZ F3ACB FASNF  FASJD
G5IU G6KQ G4NT GWeIW
GW5XN HB9BR HBIND HH5E
HK3AB HKIAB K4GIG  K4FSP
K4DUZ K4ENT K4EJD K7HAR
W6QYE/K7 LASC LU3DH
LU7AZ LASM LXIDP O0A4AK
0Z5BW  0Z2M 0Q5B OQ5AE
PY2FB  PY2AJ  PJ3X PAOUN
SUIMW SUIUSA TGOJF  TGIFG
TGIRFC ONA4F W6QKB/KB6

WIOWUG/KB6 W4HVT/PY7 W9QCI/CT?2
WSSHI/NY4 W6PQE/K4 WOYM/KB6
W6PUZ/KB6 W5HHF/J  WINDA/J5
WOJYF/J W5JFE/KB6 W9DCH /J5
W5DBT/MM VP2AT VP6YB

XEID XE2FC XAAA XACM
YV5AN  ZSIT 7S2CT 7Z81AX
ZS6FN ZS6DW  DXEH7 G6CU/ZC2

The YL'S
[from page 44]

code proficiency certificate and membership in
the A-1 Operators Club.

A friend of ours from New Hampshire, who
knows both Dot and Carl, says that they each
have a separate receiver and transmitter, and
during Sweepstakes, ORS parties, and the like,
they operate simultaneously, each trying to come
out ahead of the other. In the '39 Sweepstakes
Carl placed first for New Hampshire, and Dot
was runner-up, but the next vear Dot won; with
Carl in second place. She admits, ‘“We probably
lived on canned goods over quite a few week-
ends, but it did us no harm, and brought us a
heap of fun.” Dot also won the first annual QSO
party, given by the Young Ladies Radio League
in 1940, and a code proficiency contest at a
Boston hamfest in 1941,

WI1FTJ is a past president of the Young Ladies
Radio League, and is one of the few YLs to hold
the position of Section Communications Manager
—a post she has held in New Hampshire since
1940. She was awarded a Public Service Certifi-
cate for operating at the time of the New Eng-
land flood-hurricane.

[Continued on page 50)

s

FREE OFFER

Condensed chart of
Grophical Symbols for
Electronic Diagrams os
standardized by the
RMA (includes those un- § 3 : _
til recently kept secret). § = =
Just ask for it Address _
Dept.
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Have Every Issue of “CQ"” Sent
To Your Home. Subscribe Today!

You save by subscribing on an annual
basis. “"Ham" Clubs get a special

reduced rate. Write for full particulars.

Over 30,000 copies of **CQ”
are now being sold monthly,
vel the supply is not great
enough to meet the demand.
Gel your copy early to avoid
disappointment,

Subsecription Prices

12 issues............ $2.50
24 issues............ 4.00
36 issues........... 5.00
In U.S.A. & Possessions

W a and Canada.
oupon belo o‘.dﬂ (we Elsewhere $3 50 for I vr.
Fill the € ‘ Mon s by £6.00 for 2 yrs.
1 h Yﬂut f-h ck ?b\ tor :;;\1 se £8.00 Jor 3 vrs.
il b respons! v\ Sold on Better Newsstands
nnot TODA
st MA“- And By Leading ""Ham" Dealers
mail). Everywhere.
25¢.
per copy.
I !
I CQ-RADIO MAGAZINES, INC. T AR e S NSO T '
| 342 MADISON AVE., NEW YORK 17, N. Y. )
| |
I Sirs: Here is my [0 check (or [0 money order) for $.................. Send me ......ooooenennenn.... issues of CQ. l
| 12 issues $2.50—24 issues $4.—36 issues $5. (Foreign subscriptions are $1.00 higher per year.)
|
| '
I Subscriber's Name (print carefully)............ e et e L e e |
= P T TR A ML el R S S o e, Bt L LT B O TSR K il S SN Y T :
: 5L ARy N T AR S T T bk - e e B e ™ S :
i What is your occupation or profession ... . i

e — — T — L ] C—— A m—F W ST S e I A et A— o — — (% o T — T \—— P ———— —— o -
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Dot says her real love is operating, and that her
technical knowledge is slight. She feels fortunate
that there’s always been a brother or a husband
to build the equipment and to keep it perking.

The Evans’ have two little boys, one born in
'42 after Carl had been sent to sea, and the second
born on V-J Day in Memphis, Tennessee, where
Carl was then stationed.

TEkey’ve been back home since last October,
and are now iIn the process of re-opening their
radio supply store in Concord. Here, too, they
cooperate, for from the time of their marriage
until they closed their business in 1941, Dot
helped out by handling the office work in the
store.,

Dot says, “We have found that a ham-and-ham
marriage 18 & mighty fine combine. We know
what the other fellow is talking about—have a
keen mutual interest in our hobby, and have
oodles of mutual friends, many of whom we’ve
never seen.”

Dot Evans, W1FTJ

*PLASTICONS —

plastic film

dielectric capacitors

Ogs i
e OLETES P4 e

Smaller, lighter, more

economical. Specified by co

Signal Corps, Air Corps and

Navy for more severe operating con- ~ s

ditions than oil-paper capacitors. Closer * E R
tolerances, wider temperature range, greater s !
safety factor, longer life.

Condenser Products (Company

1375 NORTH BRANCH STREET +« CHICAGO 22, ILLINOIS

50 cQ
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NEW COMPLETE TRANSMIT-
TING & RECEIVING SETS . ..

No. 19 — Mark I.II.III Tank, made by Zenith & Emerson,

lend-lease Russia

Trans. 6 tubes 807 flinal, grid mod. tel. 2 to 8 meq. cont. var.
Includes 80 & 40 m. bands. Receiver 6 tube Super-Het.

U. S. ARMY SIGNAL CORPS SURPLUS
AT PRICES WITHIN EVERYONE’S REACH!

gm 50 H.F. SUPERHET — LIMITED $495
78 QUANTITY — ARMY B.C. 406 29

This is a 15 tube Receiver, 110V operation as described

fully in Feb. issue of 'CQ". Complete with tubes. 201-210

Also included intercom. Sys. 3 control boxes, 3 Comb.
head I:vhnna: & mikes; power supply, dynamotor, 12 volts.

or mobile or marine. Also includes ant., variometer.

Ideal

Shipping weight in crates 300 lbs. (& spare set of tubes)
M TE Panfaok <. ...cciuisinniei $8.95
954 &955 Perfect. . . ........... $1.15
S B.P. 4's Sylv . . .$9.95

RADAR EQUIP.

B.C. 435 A Modulators with 8 304
TL's & 2No. 250 Tubes from SCR 268 $100
BC 436 A Range Unit...... ......$35

G.E. SYNCHROSCOPES TS 340A $240

LIMITED SUPPLY. Brand New Plane
Transmitters (Collins) B29 Type ART 13
CW 266 Watts; Voice 125; Variable
Tuning, 2 megs, at 18 megs: complete
with tubes. Crystal cal. ECD control
with Dynamotor 28V L.C. Oper.. .$325

110V. AC DPDT Silver Contacts 10
Amp. rating........ A T $1.65
Relay Minor SW. Telephone 10 Con-
BAOL. IR & . s view s b o RN $3.95
Dials for above relay............ $3.00
POWER TRANSF.
3200 V. HALF W. 150 M.A.......$9.95

3000 V.C.T.. 300 M.A. Qil.. $13.50
All Trans. are 115V.60C. Pri.

FILAMENT TRANSF.

8 V.—26 Amp. Tap. Pr..... . $2.75
A e L T R S e P $9.50

NAVY MODEL RBL-3 SHIP RECEIVER

Frequency Range 15-600 Kilocycles
(Made by Wells Gardner)

- T

| r
-y alone771lbs.6bands;

Operates off 115
V.-A. C. Approved
Navy Ship Receiver
complete with 7
tubes, in crates;
weight of receiver

instruction books.

5575{}

S

meg. W. E. Mird. Order No. W1421.

AUDIO TRANSF.

Uit 31 Sig. CCE8............ 15¢
Chi. Trans. Push Pull Mod. & Driver,
T A P $3.30

MOD. TRANSF.

For 2.811's to driver or Bl3 or sim.
N PR T SR I T S A $4.25

MISCELLANEOUS

Telegraph Keys SC............. 85¢
Microphones S.C.Lip mike, buttons $1.25
Microphones S.C. Throat mike, balt-
A N A S o L R, M e 75
Coaxial Cable — 72 Ohms —

List price 85¢ ............ 12¢c per ft.

ASSORTED RADIO
HARDWARE

1000 pieces assorted screws such as
632, B32, various lengths, nuts, washers,
lugs, brackets, insulation washers —
everything for the builder and serv-
T R R e $2.49

200 RESISTORS

Assorted mixture in 1, !4, and 1 watt
range from 100 chms to 1 meg....$6.25

NEW RECEIVERS
(Semi-Completed)

B.C. 603, made for use in Tanks FM.
less variable condenser and front panel

$4.50:inlolscf 28, .............. $3.50
Technical Manual for same with book
. . .50c sach.

50 MICA COND. KIT
400 and 600V

In 12 sizes such as .0005 - .0008
=001 - D1l ote. ...cvonvenen $4.65

Thousands of Hm Parts — Send for Our Flyer

All merchandise guaranteed. Mail orders promptly filled. All prices F.O.B. New York City.
Send Money Order or Check. Crating and shipping charges sent C.0.D.

COMMUNICATIONS EQUIPMENT CO.

131 LIBERTY ST., NEW YORK CITY 7, N. Y. - WH 4-7658

April, 1946
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Again at your SERVICE

For

more and better DX

Factory alignment

and repair for Hallicrafters, National,
RME, Howard. We check sensitivity,
signal to noise ratio, and selectivity,

with laboratory standard test equip-
ment, to insure maximum performance.

Prompt service

repairs.

alignment and

Factory Service Division

Communication Measurements
Laboratory

120 Greenwich St.

CRYSTAL

KIT No. 1

15 blanks to precrion toleronces
5 between 700% and 7050 KL
5 belween 7050 and 7790 KL
i betwesn 1770 ond TT40 KC
10 Holden CRL-14
10 Complete sen of wprings, elecirades,
covert, goikel and swrew
10 odditonal electrodes lor Wight heq.
changei
10 piwces of lintlen cloth
1 box of hine abrauee los 'qu.h-n'
1 bos of medum obrouve lor rough
lapping
1 piece of plote glaw lor lappmng
Bluepran ol wlector 1witch
Photograph of welector veich
INSTRUCTION BOOKLET giving com-
clete details lor selecton e tuh and com-
plete matroctions for loppng of your
eryiaii

All companean wirahly bosed

New York 6

OMS e g2/

CRYSTAL

KIT No. 2

7 blanks 1o precinon tolerances
? between TO0% gnd 7050 KL
J between 7050 and 7230 KC
7 between 79770 ond 7240 KC
% Holders — CRL-16
% complete wh ol pongn, electiodes,
coven, gonkeh ond wcrewn
10 peeces ol hintlen cloth
1 bos ol hne obrauve lor hanhiag
1 bosx of medium cbrauve for rough
lﬂ'ﬂﬁvﬂq
1 piece of plate glow lor loppeng
Blyeponty of wlecior ymirch
Photogroph of wlector ywitch

INSTRUCTION BOOKLET giving com.
plete deta for selection ymitch ond com.
plete imtructioms lor lopping ol your
crpvah

All companents wtebly bosed.

THESE KITS WERE DESIGNED FROM YOUR
SUGGESTIONS IN CRYSTALABS HAM CONTEST *

-
Thonk you, HAMS, lor vour wggestion

Con mdve iong 'O O Quidter 1DO!

DE L@ el ) T 1L i: Pl foPalll el Sl o

F8 bionks ond oll other wppl e needed lor

I - - - 3 - v o | —
&gt oF yOul oW T tres

TFIAMNANEEY mal! o soeaased jlare’y

Wi Mhesl it pon
rilall 1o ony lreg you woed

mOE g CDERDaN CRyMall

Peow, vou don | hove 1o toy in ORMN. Yau

con peck your own freql. ond
v gt
lor e

& . T
e van® | wal Baasp [Desler

7 CRYSTAL RESEARCH

g LABOAATORIES

1% ALLYN 517

HARTFYORD, 1}

INE.

CONN PHORE T7-3215

CLUB NEWS

Monmouth (N.J.) County Amateur Radio

Association

All distriets and several distant countries were
represented at the recent Hamfest sponsored by the
MCARA. Close to three hundred amateurs, YLs
and XY Ls, enjoved an evening erowded with games,
contests, music and refreshments. Those participat-
ing in the various humorous contests and those hold-
ing lucky tickets were amply rewarded with prizes
of valuable equipment. The hard-working prize
committee was fortunate mm obtaining scores of de-
sirable prizes ranging from headsets to complete
transmitters and communication receivers.

This gala affair was the second of its kind given
in recent months by this rapidly expanding organiza-
tion. Representatives were present from ('Q maga-
zine, the American Radio Relay League, the Union
County Amateur Radio Association and from
various radio firms. All districts were represented
and DX included VK2AJZ.

Preliminary plans are already under consideration

. for a still larger and better Hamfest. Plans are also

being made for field days in the coming months. In

' the meantime all non-members are welcome at the

bi-monthly meetings of the Association. Meetings
feature qualified speakers on timely subjects and are
frequently supplemented by sound movies. The or-
ganization is fortunate in having among its member-
ship many prominent engineers who perfected much
of the U. 8. radar equipment in the nearby Signal
Corps Laboratories. Correspondence may be ad-
dressed to Sidney Berg, Pres., W2IID, 74 Barker
Avenue, Eatontown, N. J.

Westchester Amateur Radio Association

The Westchester Amateur Radio Association,
founded in 1932 and now numbering 123 active
members, invites visitors to their openmeetings. A
speaker on some subject of general interest addresses
the club at regular meetings. A feature of one meet-

' ing & month is a “swap” period where members
bring in equipment they wish to trade.

A novel idea of the WARA is the position of Com-
plaint Manager on their officer list. It 1s his job to
aild hams who have had broadeast listener com-
plaints. Dues are twenty-five cents a year for active
members, one dollar a year for associate members.

| Meetings are held at the County Center, White

Plains, N. Y. on the 1st and 3rd Thursday of every
month.

Syracuse (N.Y.) Emergency Radio
Communicztions Association

Amateurs in the Syracuse area who do not already
know the ERC will do well to contact Ken Thomas

| at 316 South Warren St., Syracuse 2, N. Y. Not the
- least of the ERC’s activities is the publication of an

| outstanding club newspaper, “The ERC Bulletin.”
| Club activities include the continued operation of

emergency communications and a full program of

| hem projects.
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Cuyahoga Radio Association, Inc.

Cleveland Amateurs are invited to join the ac-
tivities of the CRA. Details may be obtained by con- |
tacting WSQV, Ellis A. Smith, 2307 Allison Rd., |
Cleveland 18. Telephone Fairmount 8226. Directors |
of the CRA are WSLEX, WSNV, WSINF, WSBUM
WSFP. WRSSW, and WKRLLH

HAMEFESTS
Greatzer New York

The North Shore Radio Club of Long .
[sland will sponsor the second annual ham-
fest to be held in New York sinee the end
of the war. It will be held Friday evening,
April 26, 1946, at the Commercial Hotel,
06-43 Springfield Boulevard, Queens Vil-
lage, Long Island, New York. As a result
of the success of last yvear’'s Hamfest, larger | |
facilities have been ]lrtn‘ill{-tl for the addi- .
tional hundreds expected to attend. |
The planned program, while essentially |
informal, will have as a theme “The Radio |
Amateur Looks to the Future.” There
will be prominent speakers from both the T AT
amateur and professional communications ‘ TEIGVISIOI‘I
fields, over 100 door-prizes, and miscel- '
laneous entertainment. .
All radio amateurs are welcome at the Cr : £ t »
Second Annual Hamfest. Tickets will be ‘ll)at"l ors
available at most New York radio stores
dealing in amateur radio equipment, from
North Shore Radio Club members and at

Mallory lmnﬂ:ntlm;_, Capacitors are compact
—but their compactness is the result of

the door. Price of admission 1s one dollar. illod ‘i wox . the readlt-of the
New England elimination of needed material. Their generous

The New England Division of the Ameri- internal construction provides the extra
can Radio Relay lLeague 18 holding its an- margin u! safety that insures long life and
nual convention at Framingham, Mass., ‘-h‘lf*"“]ﬂ['lhlh}- Ade quate :-,{*dhn;__{ l)ElIlb de-
on May 6, 1946, H]‘JUHHH]‘HI 1}}- the ].*!-ﬂming_ terioration from moisture.

ham Amateur Radio Club. This is the first
convention of its kind since the termina-
tion of hostilities, and an unusually large
attendance made up of people from all
parts of New England and New York
State 1s l_'l"-'.['l-i"{"‘{l"t'i.

There will be displays by the leading
manufacturers, as well as talks by com-

There are suitable types of Mallory Trans-
IHI[IIH" ld;nultnra for eVery purpose. Rec-
ldn"ulur Type T'X Ldpm itors are available in
numerous stock sizes with working voltages
from 600 to 6000, For uin‘t'utinnﬁ where cost
is a factor, Mallory ofiers the economical
| Type TZ Round Can Capacitors in 8 sizes.
“1111 working voltages from 600 to 1500.

petent authorities in the radio mmdustry.

The convention will be held Im Nevins Like other l.‘illi.iir;__'l"!{ items I1n the }[3“1}1‘}'
Memorial Hall in Framingham. Registra- line, transmitting capacitors are available
tion will be at 1 P.M. Starting at 3 P.M.. || from your Mallory distributor.

there will be a hidden transmitter hunt on

two meters. There will also be speakers P. R. MALLORY & CO., Inc.

and demonstrations throughout the after- | INDIANAPOLIS 6 INDIANA

noon. The banquet will be held at 7 P.M.,

followed by entertainment and prize P.R.MALLORY &8 CO.Inc.
drawings. At least three receivers will be
offered as prizes.
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C5314 WSHJY 68092

Parts for the Ham & Electronic Engineer

“Nuf Sed™

Open Sundays and Nights
Call, Write or Wire
716 E. Myrtle San Antonio 2, Texas

L

Address Changes—

Subscribers to CQ should notify our
Circulation Dep't. at least 3 weeks
in advance regarding any change in
address, The Post Office Dep't. does
not forward magazines sent to a
wrong address unless you pay addi-

tional postage. We cannot duplicate
copies of CQ sent to your old address.

CQ Circulation Dep't.

RADIO MAGAZINES, INC.
342 Madison Ave. NewYork 17,NY.

PRESENTING TWO NEW
VARIABLE FREQLLE;?;'I; EXCITER UNITS
Precision calibrated, temperature compensated VFO
Built in erystal oscillator—4 channels
20 watts output on 80, 40, 20, 15 and 10 meters
No plug-in coils, employs band switching
Gang tuned, full bandspread
Compound vultl.le regulation
807 output stage works straight through on all bands
Provision for external modulator unit
Fully automatic—select any band, treque
cw or phone, crystal or vfo at thcﬂ::lznflm
Amateur net $71.50 com }L less xt .s. {-pprm.
vVX-101
® Similar to the VX-101 but less the rystal oscillator
® !2-15 watts output on 80, 40 and ’0 meters
® HY 60 output stage
® An excellent -uhtntute for those who do not require
the extreme versatility of the VX-101.
Amateur net. .. $48.00 comp. (approx.).
*not illustrated
Order now for early delivery. Orders filled in rotation.
iptive literature upon request

ELECTRO-MECHANICAL MFG. CO.
17 E. 42nd St. N.Y. 17, N.Y.
Plant: Richmond Hill L.I., N.Y.

CURING BCI TROUBLE ON 10 METERS

There is hardly a ham living in a congested
area who does not experience difficulty with
broadcast interference. This is especially true
when operating on phone. While a-¢/d-¢ midgets
and portable sets are usually the most trouble-
some, shielded and better constructed floor con-
sole models also come in for their share of
interference.

It has been the experience of W2MPS that r-f
chokes in the a-c lines at the transmitter are in-
effective and wave traps inserted in the antenna
circuit of the be receiver are useless. This is prob-
ably due to the fact that radiated r-f is picked up
by the a-¢ house wiring and fed through to the
first audio stage of the be set.

After considerable experimenting with various
unsatisfactory methods, a short piece of broom-
stick handle was obtained and a pair of r-f chokes

L

‘T\.QQQQQQQQ/—*

TO BC SET rn AC LINE

47/

DO NOT GROUND

Line filter for eliminating BCl at 28 mc

made with #16 insulated bell wire close wound 5
inches long were tried. Friction tape was com-
pletely wound over each coil which were then slid
off the broomstick handle. A nice air-wound coil
resulted. Speaker or thinned-out Duco house-
hold cement generously applied would do an
equally satisfactory job.

A 1 uf, 400 v, paper condenser is shunted across
one end of the r-f chokes and left ungrounded.
The entire unit is mounted in a small metal box
approximately 514" x 315" x 2”. At one end of
this box a single a-¢ outlet is fastened by cutting
a hole to fit the receptacle and fastened with a
bracket fashioned from 1/16 inch thick scrap
iron. An a-¢ male plug and a short piece of
parallel rubber house wire are run through the
other end of this box to the r-f choke, completing
the unit. The be set is connected to the a-¢ out-
let on the r-f filter box and the other end con-
nected to the a-¢ line.

It was found that in every case (12) interference
was completely eliminated. In one other case,

a floor console model, slight additional mter-
ference remained between stations. Bypassing
the grid of the first audio stage with a .0001 mica
condenser completely eliminated the remainder
of the QRM. Living in a heavily populated loca-
tion, W2MPS has found it to be the answer to his
28- me BCI problem. Try it yourself.

cQ




UHF

by Josephine Conklin, WOSLG*

HERE has been some talk—just rumor, without
question—about CQ carrying an ultra-high
frequency column. If true, it will take some

contributions of information of all kinds—tech-
nical, contacts, who is on what band, and all of
that sort of thing—in order to make it work. So
what do vou say, gang? Do you want the old
column brought back? It isup to you. My (“our”
wouldn’t sound right in this monogamous
country) husband, Commander “Bill” Conklin,
is still in the Navy so his contributions will have
to be indirect for a while.

What should the eolumn be called? It used to
be “UHF” but, technically speaking, below 300
me is VHF and above it is UHF. Suggestions
are welcomed. All contributions may be ad-
dressed to Mrs. Josephine Conklin, eare of Conk-
lin Radio Company, 6800 Clarendon Road,
Bethesda 14, Maryland.

The Old Gang on “'Five"

Many of the fellows are getting back on the
air. Frank South, W3AIR, has been reported on
the VHF bands from Silver Spring, Maryland,
along with W3CUD, but his signal on ten meters
last night sounded too weak for Silver Spring and
too good for Princeton, New Jersey.

WOZHB is heard from indirectly now and then.
His signals were picked up by Bill Conklin,
W3JUX, while crossing the Atlantic on the USS
Lake Champlain. W9ALU also mentioned him,
and he has been heard called on the ten meter
band here.

Vince Dawson, W9ZJB, the first to work all
districts on five meters, is now out of the army,
about to become a papa, and rushing his five and
ten meter transmitters to completion before his
family matters catch up with him. He is back in
Gashland, Missouri, just out of Kansas City, and
is working on ham equipment at Wilcox Electric.

Don MeClenon, W3EIS, is back on a lonely
five meter band—or call it six meters if you will—
and still works at the Naval Research Laboratory.

One of his few companions at the Lab and on Five
(both at once) is Mel Wilson, W1DEI/3.

Mel’s brother, Web Wilson, W1QB, is still in
the Navy and is slightly on ten meters. Bill gave
him a replacement crystal for 7006 the other day
—from a stock supplied by Bill Copeland,
WIOYKX, who with his wife have been grinding
crystals for the Army all during the war. Web
has worked three ten-meter c.w. stations out of
*Conklin Radio Co., Bethesda, Maryland
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in your area
KNOWS HIS CONDENSERS

The right capacity with the right spacing

in the final tank circuit raises the efh-
ciency to where the other fellow says
“There’s a signal that is really out-

standing!”’

To reduce losses to an absolute minimum

this condenser features BUD Electro-
Soldered plate assemblies. This assures
correct plate spacing, overall rigidity, and
light weight. Rotor contact is made by a
Four-Finger plated pressure spring placed
at the center of the rotor shaft between
the two sections, thereby providing per-
fect balance and improving the high fre-
quency characteristics. The Tie Rods are
insulated at both ends with Steatite
insulators to prevent inductive loops in

condenser frame.

e ——

BUD RADIO, INC.

CLEVELAND 3, ONIO

35



ATTENTION HAMS!

Don’t miss Federated’s new Ham
Department. Everything you need
to get you right back on the air!

COME IN AND SEE—HEAR .. .

THE NEW HAMMARLUND
"HQ-129-X" and “SUPER-PRO”
RECEIVERS
51615 P J A R $129.00
N T e AR e S Ca 10.50

“THE ABBOTT TR-4"

144-148 mc .. .. .. .. .. IN STOCK
TRANSCEIVER.......... $43.00

less tubes and power supply

Federated Purchaser

distributors of RADIQ- ELECTRGN'C
axd SOUND EQUIPMENT

HAams SPECIAL

TRANSFORMERS

Modulation transformer—
single 807 working into pair of 807's

Input transformer—
single button mic. to grid.

Filter choke—

1.7 henries .160 amps.
can be used as modulation choke in

portable rigs.

Filter choke—
8 henries, .17J amps. 100 ohms

All above are hermetically sealed

|.F. transformers

85 KC 1415 KC
239 KC 2830 KC
705 KC 4200 KC

powdered iron core, primary and secondary
tuned, variable coupling.

Any of the above items can be purchased for
$.50 each. Minimum order $1.00

DAVID-ELLIS, Inc.

64 Fulton Street
New York 7, N.Y.
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the country, but had little luck inside the country
and out of town.

Bud Haskins, W4DRZ, has left the Navy and
is back in the insurance business in Fort Lauder-
dale, Florida. He was also heard on ten meters on
the USS Lake Champlain in December. His
former five meter companion in Coral Gables,
“Robbie” Robinson, W4EDD, is in Washington,
D. C., and can be heard as W4EDD /3 on ten
meters, using about 700 watts phone with a
rotary beam on an office building. |

May, W5AJG, had an article in CQ last fall
but no word has come directly from him for sev-
eral years.

When Bill was in England in December he
missed seeing Nelly Corry, G2YL, and was un-
able to locate G6DH, G5BY, G2ZHG and other
five meter addicts of the pre-war period.

Spring-Summer Skip

It won’t be long until the May-June-July short
skip will make 50 megacyeles of interest to the
old gang, but the reduced population of the band
at this time may make DX contacts a little hard
to come by. Please send in all reports, though,
even if you don’t find the band open. It always
helps to pass around the information, because 1t
often happens that two fellows a hundred or so

' miles apart can soup up their sets and start work-

ing each other, after which they occasionally find
the band open to another pair who were on the
air a thousand miles away. The ten meter DX
is likely to be replaced by the summer short skip
too, of course.

DX Reports
A number of months ago, K60ORN/W3IPQ

- was in Bill's office and stated that he had a eard

or letter from an amateur in South Wales whom
he worked on five meters in December 1936 or
January 1937 from K6. That certainly would be
a tough one to work—just about over the north
pole. We never were able to get the British people
to become satisfied with reports of transatlantic
reception or contacts, and had not heard of their
investigating this one. It looks well worth check-
Ing into, to see that it 1s a real contaet, not one of
these misused-call deals that so often were per-
petrated on innocent hams before the war,

One of the odd ones was explained to us a num-
ber of years ago by a British ham. A lot of reports
had been coming out of a certain station over
there confirming reception, and possibly two-way
contacts. Upon looking over his place, the inves
tigators concluded that he couldn’t have even
had a whole receiver on the band! That’s from
memory, of course, but it does illustrate the
difficulties involved in making a thorough
check of every reception report over
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such a difficult eireuit as across the north Atlanue.
On the other hand, conditions in Hawan are

known to be more favorable to 50 megacycle

: o

work than they are in the north-eastern U. S,
and there very good prospeets that the
Hawaii-California hop will be spanned by 50
IIH"‘]I:H*}'{'IP:-; one of these {l:l}.‘ré.

112 Megacycle DX
Don MecClenon, W3EIS, telephoned a while

are

rl back about some reports from the Miam area,
. confirmed both ways,

about reception in Miami
of signals transmitted by one or two radio en-
gineers at the Naval Research Laboratory,
their 112 or 144-megacyele rigs at home. Ed
Tilton, WIHDQ, feels very optimistic about the
investigation of the reports. During the war,
radar signals on about 112 megacycles
quently were picked up by similar equipment be-
tween islands in the Pacific spaced some 700 to
1000 miles apart.

%

old sporadic-E layer DX on five meters.
XU1YV

Lots of vou know Commander “Brad” Martin,
W3QV, until recently a director of the A.R.R.L.
He left Washington for Tientsin, China, several
months ago. There, he was sent to Tangku, near-
by, to be communication officer of a Marine or-
ganization. The Marines got the Chinese Gov-
ernment to issue the call XU1YV to him. While
this station is now heard on 28005 kiloeycles,
coming in from 6 to 8 o’clock in the evening in
Washington, D. C., late in February, we'll horn
in on W6QD’s column to give vou more dope on

Brad.

Communications were set up using a three-

kilowatt Navy Model TDN (Federal FT-300)
mounted in a large van. Then other transmitters
were set up in a nearby building. Judging
from the photograph, most of the antennas are
more or less vertical, running up to a strong-back
between two large telephone poles.

Brad said that he dug up a BC-610 transmitter,
known also as the HT-4, and put 1t on ten !m‘tmw
He worked Burma, Alaska, Hongkong, Tinian,
Okinawa, Guam, Saipan, Australia, Mamnila,
Japan, Honolulu, dnqi [wo Jima in two hours each
on the first two mornings he was on the band.
The total was 40 stations, all worked on phone on
28 100 ke. The input was 400 watts, and the an-
tenna an old Jap one that is about 110 feet in the
air. It is a center-fed flat top about 150 feet long.
He just tapped on to the feeders at ground level
and ran them to the van, which he found to be
about the best available living quarters. He ex-
pected to improve the antenna when time would
ptrmn Sitting in that van with a three kilowatt
rig should be quite a t:m;nlmun for Brad, we
should think. Airmail reaches him for 6¢ when
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EVERYTHING FOR THE HAM

WRITE

Get Leo's own personal, sudden-
serviee on your radio needs. Leo
will help vou get back on the air
quickly with first dellvery on any-
thing in radio.

Transmitting tubes, condensers,
. . everything for the Ham.

mikes
One aof

the comntry's largest stocks of Ham
equipment. Write Leo, WHGFQ, to-
day, and be first with the latest. We

invite Inquiries for special equipment
of all kinds.

For peak performance and more dol-
lar for dollar value, get a WRL
Transmitter Kit . designed 1n
Lea's own Ilaboratories tested
and proven. Available in 15, 35, 70,
and 150 watt kits as well as kits cus-
tom bullt to your own spees. Write
Leo today for complete detals, prices - o ®
and terms. Sy o

Here are just a few of the many well-

known receivers offered by Leo:

Hallierufters SX-25 ........ $ 94.50
Hallicrafters S-20R . ...cc.. $ 60.00
llil[lji‘T'ilr1+I"1 H\-""ﬁ‘. ...... $223.00
Echophone L ela v $ 29.50
Hat n"umm-l H{l 1 ’“'""L $£129.00
National NC-2-40C .§225.00

FREE! NEW 52 PAGE FLYER

52 pages packed with real buys in radio, electronic,
and general merchandise, Write for details of our
trade-in plan and easy lerms.

Giant Radio tﬁ[erence Map g
(size 3%W%'X415") ....c.cvinnnas 15¢C
Handy Tube -E.wﬂ- Calculator ..25C

Address Dept. CO-4
Council Bluffs, lowa

Formerly Wholesale Radio Laberatories
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IF im's HAM PARTS
and EQUIPMENT N

Central Massachusetts

then of course it's . . .

RESCO of WORCESTER

PLACE YOUR ORDER NOW OR COME
IN AND TRY THE NEW . .

National NC-2-40C $240.00
Hammarlund HQ129X 139.50
RME 45 166.00
National HRO-W 243.75

6 Sets Colls - Power Supply - Speaker
Hammarlund Super Pro 330.00

National - Hammarlund - Cardwell - Millen - Eimac
UTC - Aerovox - Sylvania - Sprague - Raytheon
R.C.A. - Gammatron elc.

Radio Electronic Sales Co.

46 CHANDLER ST. WORCESTER 2, MASS,
W-1DAU W-1DJU

TAB
SPECIAL BUY

Limited Quantity
TRANSFORMERS HIGH VOLTAGE

Brand new Kenyon 115 V. 60 cy. Sec. 3200 V 5 amp
Bargain “TAB" price $9.75 Ship. wt. 40 |bs. Two units
V. WA C El‘ “TAB" priced $18.

AUTOSYN BENDIX

Brand new gov't sealed and inspected packed in over
seas cans synchro-transmitters AC115V60CY op-
eration continuous heavy duly type high torque.
Precision accuracy made for gun fire control cost
gov't $90. wt. each 5 lbs.

“TAB'’ Special two for $18

CHOKES G. E. 4HY Yamp 30 ohm wt. 10 lbs $2.95
HEINEMAN circuit breaker 20 amp 110V.60 CY 97
EIMACH.K.VTI27A & C'nnctra 100W. 150MC 4.95
G.E. Neon W. NE 16/991 }L.P. 42¢) Four for 1.00
CO-AXIAL 52&72 ohm RG8&/I U 100 ft for 12.00
G.Ex DC DN1 miniature 1 ma G'insp.1:2"'"BC 3.25
G.E. cond pyrancl 3 MFD 1000 VDC wkg 2 for 2.50
CRYSTAL e IN21&holder complete 2forl.25
CATHODE Ray tube new gvt. insp.5AP! BPI BP{9.95

N.Y.C. Include 25% on COD ardems. 'pl
Y. | : tage.
Send for ﬂtl.'ilﬂit No. 030%? [}nn'tnw;r:. rushu.u‘::i:r:l ::
quantities are limited.
“TAB™ Dept. Q4
Six Church Street, New York 8, New York

addressed to Comdr. W. B. Martin, % Gropae,
Navy No. 3934, Fleet Post Office, San Fran-
cisco, California.

On 28 February, we looked around for
W6MBA /KB6 in Tinian and found him on about
28008. Shortly thereafter, while tuning around,
there was Brad signing XU1YV. Mostly he
worked stations in the middle west and on the
west coast

Up to that time W3JUX had not worked any
station out of town, phone or ¢.w., s0 you can see
what an optimist Bill is. Anyhow, he did get on
the next evening while looking for Brad, and
worked a W6. Then with this band-warming con-
test on, he hooked LU7AZ, K4ESH, a W6 and
some W5’s the first thing in the morning. All on
the same rig that wouldn’t raise a soul before.
All was on c.w. this time. Bert Williams, W3-
JLN, a Commander in the Navy, had the same
trouble and on c.w. finally raised a bunch of W6’s
in the band-warming contest, along with some
DX. A W5 let him shift to phone and gave him
a fair report—for the first phone contact out of
town in months. All goes to show that it isn’t
that low power won’t get out on ten meters, it’s
just that the listeners want to skim off the loud
ones who have more power or better antennas—
or both.

This isn’t much of a UHF column, you will
admit, but it may be a starter until the gang
sends in the dope. What say?

PARTS AND PRODUCTS

[from page 42|

CARDIOID CRYSTAL MICROPHONE

A new cardioid unidirectional erystal micro-
phone, with high output, dual frequency re-

Cardioid
Crystal
Microphone




sponse selection, and other features is announced
by Electro-Voice, Inc., South Bend, Indiana.
By means of a new, exclusive Mechanophase
principle of unidirectivity developed by Electro-
Voice engineers, this new model gives true
cardioid performance—has wide angle front pick-
up, but is dead at rear. Stops feedback. Substan-
tially reduces pick-up of background noise and

reverberation. Nearly doubles front pick-up
range,

The new CARDAX has a dual frequency re-
sponse selector on back of microphone which en-
ables wide range flat response for high fidelity
sound pick-up or wide range with rising charac-
teristic for extra crispness of speech or high fre-
quency emphasis. Built-in *“On-Off”’ switch adds
to convenience of operation. Rugged die-cast
case finished in satin chrome. Built-in cable con-
nector. Standard 5/8-27 thread for stand
mounting. 20 ft. shielded cable

TUBE BOOK

Sylvania Electric Produets Ine. have released
a new reference book giving typical operating
conditions, characteristics and tube base dia-
grams for more than 450 types of tubes. Tube
base diagrams are also available separately,
printed on card stock and punched for wall
mounting. Copies of the booklet and chart
are available on request to Sylvania Electric
Products Inc.

Crystal Chirps

February CQ, Fundamentals Electrical
Measurements, Fig. I should read “Elements to
be measured are connected between Y and Z.”

CQ DX

[from page 40|

of the above are CW stations. Two others that
were being called by a few of the West Coasters
are D4AFX 28070 and F3AAL about 28000.

In the recent BW contest quite a lot of good
stuff was heard and worked. I only wish I had a
fair representation of what most of the boys ac-
tually contacted, but here are a few good ones
worked by W3EHW /1; ZS2AC, W6ITY, porta-
ble marine off Ecuador, D2DI, D4ABB, WO-
QMD/KE6, HBIBX, FS8AZC, G6Z0O/1. G6ZO,
operating portable in Italy, is pouring a consistent
signal into the West Coast almost every day.
W2KT/KQB6 gives his mail address as APO 182.

During one of the real hot days on 10 meters
last week, W6ENY reports the gang really had a
field day. Some of the stuff which Andy has
worked or heard include FSCP 28040, FASB
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ORDER YOUR NEW

Communications

Receiver

FROM ALLIED now
For Earliest Delivery

AVAILABLE ON TIME PAYMENTS
TRADE-INS ACCEPTED

Be one of the first to own and enjoy one of these
celebrated receivers. Order now from ALLIED --a
leader in the distribution of communications
equipment. Such well-known receivers as:

L T e $186.00
RMEDB-R0............. 59.30
Hallicrafters S-40 . . . . . .. 79.50
Hammarlund HQ-129X ... 129.00
Hallicrafters SX-25........ 94.50
National HRO . . oarel 9730
Hallicrafters SX-28A . . . .. 223.00
Hallicrafters S-36A. . . . . . .. 41500
Hammarlund 400-X .. .... 318.00
Hallicrafters S-37 ........ 591.75
National NC-2-40C. ... ... 225.00

Net, F.0.B. Chicago  Prices subject to possible change.

ALLIED RADIO CORP.

833 W. Jackson Blvd., Dept. 56-D-6, Chicago 7, lIl.
EVERYTHING IN RADIO AND ELECTRONICS

TO INSURE A

- BIGJOB IN A

lITTlE SPACE

CAPACITORS
STAND-OFF CONDEMNSERS

—E0— (YL —
- e ' wWiRE WOUND ©
(;F‘_‘“-— == -*:‘;f RESISTORS
{
CERAMIC
CAPACITORS ity

. COILS

ELECTRICAL REACTANCE

CORPORATION
FRANKLINVILLE, N.Y.
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All phases of
RADIO DESIGN
PRODUCTION and
| OPERATIONS are

Covered.

28040, FMSAC, EI6G, ON3A. and our old
friend VK6SA, OQ5AQ, and OQ5AE. Then there
1s WOEWY /VS6, Hongkong. On phone FASNF |
seems to be giving the fellows a run for their
money. He puts in a good signal and that’s a
good country for a W6 to work.

By the way, W6IZB tells me that J2AN on
phone is located with the AAF 35 miles outside |
' of Tokyo and is running 225 watts into a rhombie
anfenna. Other stations 61ZB has heard or

“RADIO"” is worked include J5QL, FOSFN, OA4M.

first chmce ui. Remember Bill Conklin, ex-9FM, ex-0BNX,
radio-electronic and now W3JUX. Well, he 1= Commander
engineers.

Conklin and gives me the following dope on
XUIYV. “XU1YV on 28005 ke is Commander
V. Brad Martin, W3QV, former director of the
| ARRL. His call was issued by the Chinese gov-
|ernment, for use at Tangku (near Tiensin) China.
The mail address is ¢/o Gropae, Navy # 3034,
Fleet Post Office, San Franeciseo, California. A 6e
airmail stamp will reach him. He will probably
stay there until at least June. On the air, he
' voluntarily promises everyone he works a card.”
i On the East Coast XU1YV is being beard l-{-
tween 6 and S8 P.M. Bill also relates that he has
' had a hard job working any 28-me stations out of
'town, which incidentally is Bethesda, Md., but
he is hopefully calling XUIYYV.,
- W2JIH apparently has been doing some very
'good phone work. Some of the stations are
XUSBIK, PK4LO, PK4TS, PK4AN, YSLJD.
ZKIAB, and W6PCE, who was operating porta-
| ble marine off of the Galapogas Islands.

Another station some of the boys are going
after on c.w. 1s W4YA in Burma, Frequency
27990, Also PJ3X in Curacao at about 27980.
S cndalacs wior Bobitat il & 'Then there is FMSAC approximately 28030. '
of interesting ideas packed with things you've | [t was good to hear stations back on the il

been weiting fer. |“'Hl’]{‘ WOFS, WSLEC, WOIU. As far as

Subscribe Now.

Subscription
Price:

= $3.00 for 1 year,
= $5.00 for 2 years
= mn the U. S. A.
and Canada.

Elsewhere $4.00

pEr yvear.

Get this new catalog by this old firm
see the most interesting radio and

Slokist develotiments in W6QD is concerned, the first station worked

radio after getting back on the air was—ves, you

@ Elacivonic ports, ond guessed 1t—a W9, QD moved into a new loea-

devices tion on December 4, 1941, with the shack (XYL

. ® Newest "Ham"’ gear calls it a ““den”) designed for a bam station. Ob-

Yo , viously it wasn’t put in use due to what hap-

= ® Gadgets for experi- ; i :

menters | pened on December 7. Early in 1942 we moved

"""""" h ag and baggage to :\nrtl]ﬂrn Cahifornia and the
0 Bargains in war surplus

supplics p st 4 vears have been spent with Fimae. The

| latter part of 1945 saw the Beckers he 'uinnr back
' to the Los Angeles place we built in December
‘ 1941. However, gone are the davs of long wire
antennas for 6QD. The location is quite good,

Mail Coupon Today

e __ - N SEg S -———-

BURSTEIN-APPLEBEE CO.,

1012 McGee, Kansas C:ty 6, Mo.

' 5;nd o o FREE catalog adver- .Iwnu: on top of one of the highest hills in Los
15e in

l Angeles, but space is limited. Transmitter at

i

|

| | . . g e
STATE CONNECTION IN INDUSTRY I I”.l-.""[']']l 1S 4 i”t li:i_\,'\\_]rf" th“ I]”v"‘{lr ]I”']I]H I[K}

|

i

FREE
CATALOG

NAME watts mnto a 4-250A.

d  ADDRCZS . This hittle DX session I'll admit is a little
! TOWN STATE “local” but with support from vou fellows we’ll
SRR S N e 'get it going again. How about it? That’s all

{or now.
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SURPLUS

[from page 28|

Corporation office cannot 1ssue them to amateurs |

or other veterans who merely wish to buy the ma-
terial for their personal or hobby use.

The surplus military radio equipment situation
18 not very promising for the amateur at the
present time. Most of the equipment now being
sold is manufacturer’s surplus from uncompleted
or cancelled war contracts. The radar parts on
sale (mainlv from the SCR-268 set) are of a pre-
war design. The same holds true for the commu-
nication receivers and transmitters released to
date. A lot of the apparatus looks like a million
dollars, is bulky and impressive—but so is a
“white elephant.”

Don't Be Stuck

The average radio amateur should ascertamn
that he really can use the surplus military equip-
ment now being sold, otherwise he will have the
said well-known elephant on his hands at a high
price. Most of the ground radio communication

equipment is designed to operate from a 6, 12 or

24-volt d-e¢ source as found on jeeps, trucks,
armored cars and tanks. Conversion to 115
volts a.c. 1s often a hittle difheult if the filament
circuits are not the usual 6.3-volt type. The
price of a suitable power supply for this purpose
often will exeeed the original cost of the radio set.
However, the situation is not all snafu. The latest
rumors have it that the War Department may re-
lease over $400,000.000 worth of surplus sup-
plies from depot stock very soon. Radio equip-
ment may be included in this sale. However, we
still believe that old Roman sayving, caveat
emptor, (“‘let the buyer beware’') is applicable in
'Ill CilsPs.

Pznoramic Adaptors

One place we visited had panoramic adaptors
which were of interest. Fortunately we knew that
there were many types of adaptors built for a
number of special uses to operate with specific
receivers. Most of these :’Hiﬂlﬂnl‘r-' cannot be llr-‘mi,
without considerable modification, with the or-
dinary type of amateur equipment.

Of all the military adaptors that have been
built, the only ones which can be used by the
ham without any change or modification (except
tuning) are the Army BC-1031 and the Navy
RCX.

The AN/APA10 which has recently appeared

in surplus combines in a single unit an adaptor |

and oscilloscope, as well as several other desirable
features. It does require modification, and like
most equipment that has multiple uses is not
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NEW!?
FIVE ELEMENT TWO METER BEAM.
Aluminum tubing, ceramic insulators, mounted on oak
frame. Elements cut to size All drilling and htting
done, mayv be assembled in fifteen minutes. Easily
attached to rotating mechanism or may be installed
in fixed position horizontally or vertically., Uses 50 ohm
CO-AX feed. Instructions included $-’ 50
INTRODUCTORY PRICE .
50 chm CO-AXIAL cable $.10 per foot.

CRYSTALN?

New low drift tyvpes available, any frequency; 80 or
40 meters from £2.50 up. 20 meter cryvstals $3.75. We
can usually furnish within 2 KC.

ELILEY! MONITOR! R. E. NEBEL! STANDARD-PIEZOD!

TEN FOOT COLLAPSIBLE s 79
BRASS WHIP ANTENNA -

STANCOR PLATE TRANSFORMER
Commercial heavy duty type 2000-2500 volts, 500 MA.

Safety factor 1007} $52 5ﬂ
(limited guantity) .
Visit our Ham depertment next time you're in New
York. We'll be mighty pleased to meet vou. Bring vour
technical prcblems along too. Solving 'em is just a

part of the extra service you receive at Arrow.
W2EIM

ELECTRONICS COMPANY

82 CORTLANDT ST., NEW YORK 7, N. Y.
WHitehall 3-2696

WANTED - WANTED - WANTED

» Transmitters * Receivers
« Amplifiers <+ Parts, etc.

We pay top prices for your discarded ham
equipment. Ship anything arnd everything to us
for appraisal and an immediate offer. If no
deal is made, we guarantee prompt and safe
return of your property.

Don’t Delay - - - Send NOW 1o

THE HAM SHACK

305 Linden Avenue. South San Francico. California

R T ——————




CLASSIFIED ADS

Advertising in this section must pertain to amateur
tation radio activities. Rate—20c. per

or
word per insertion. Remittance in full must ac-

company copy. No agency or term or cash discounts
allowed. ﬂ dhpgg or special typographical ad
setups allowed. “CQ" does not guarantee any prod-
uct or service advertised in the C ified Section.

5G SELSYN MOTORS: 110 v. AC 60 cycles—perfect
for antenna or wind direction indicator—$12 per pair.

BC 406 RECEIVERS: Going fast, selected 15 tube, 205
MC receivers. Easily converted for 2 to 10 meter amateur,
FM or Television operation. Write for instructions.

Complete (with tubes) $30.

COAXIAL CABLE: RG-59/U: 72 Ohm, quarter inch,
weatherproofed Eolye:hylenc insulation—8c¢ /ft.

RG-8/U: 50 ohm, 3/8 inch—9c¢/ft. Minimum order 100
teet.

METERS: Brand new—write for complete surplus list.

‘““New Frequency Meters, 48-62 cycles, for use on 110
v. line."’ $2.95

COMBINATION SPECIAL - 3 inch 0-80 ma, 0-800
ma, 0-150 AC voltmeter, 0-8 AC voltmeter, 2 iuch 0-1.5
RF thermocouple, Brand new - ALL FIVE for. . .$23.00
Westchester Electronic Products, 29 Milburn Street, P.O.
Box No. 231, Bronxville, New York.

QSL's??? SWL's?? World's Finest. Samples??? (stamp
“Radio”" Handbook 700 aﬁlﬁ (1946) $2.00. ““Lefty”
Sakkers, WSDED, Holland, Mich.

CRYSTALS: Precision low drift x-ray oriented units
manufactured by latest and most scientific methods.
Optional holder mounting type 400A for five prong socket
or type 100A two of whlcﬂeplug in a single ocral
socket. Your specified frequency.

3500 KC to 4000 KC . $2.60
6250 KC to 7425 KC.. v 92.60
12500 KC to 14850 KC . . ...$3.30

Rex Bassett, Incorporated, Fort Lauderdale, Florida.

%L CARDS, in colors. Samples free. Glenn Print,
3FSW), 1042 Pine Heights Ave., Baltimore, 29, Md.

Rotobeams. Bandspread RME-45's.
Bethesda, Maryland.

Conklin Radio,

=_—

Radio Tubes, Parts, Condensers. Free bargain lists.
Potter, 1314 McGee, Kansas City 6, Mo.

QSLs, SWLs. Samples. Meade, WOKXL, 1507 Central
Ave., Kansas City, Kansas.

SEND 20c for telephone plug brass, short type. Worth 49c!
Electric tester, with neon light. Check circuirs, electrical
devices, 110-550 volts. Prepaid 39c. Big Ham-Experi-
menter list FREE. John Barron, 662-85 Street, Brooklyn,
New York 9,

PERSONALIZED Q.S. L. Cards. Your Photo on your
card. Price 500 cards $7.50; 1,000 cards $10.00. Samples
on request. Albraun Studio, Dept. C, 1742 N. Palmer
Street, Milwaukee 12, Wisc.
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ideal for any one of them. On the other hand, it
is the better kind of war surplus equipment, for
those able to do their own modification work.

The AN/APA10’s were built for aireraft op-
eration from 400 cycle a.c. Changing the trans-
former and filter system will permit their use on
110 volt 60 cycle a.c. Because of their wide i-f
bandpass, sufficient to permit the scanning of a
l1-me band for the 5.25-me i-f receivers, these
adaptors will give a visual selectivity of about
12 ke. When used on a 455 ke i-f receiver, the
resolution will be on the order of 10-12 ke, which
is not ideal for optimum performance in amateur
service. The changes to rectify this are beyond
the scope of the average amateur. This unit, be-
cause of its other features it was definitely one of
the more interesting items seen.

400 WATTS

[from page 38]

those who have a signal shifter of one type or
another, this exciter unit may be made to cover
the entire 144 to 148-me band with little or no

retuning of any stage.

EXCITER AMPLIFIER
Ci, Cia, G, C,—.0001 uf

c:, GCs, G, G, Cs, C,—.01 ut, 1000 volts
oy CrnCl)
CIH C,—35 J-"-P-i‘f

ariable plddina

c"; c:r‘, C.. C..—-—‘IO'D j.”i-' varia ll

C,o—50 ,u,u.f’ variable

C,,—35-35 uf per section, split stator variable

cll; cll_-ms HI

C,—25uf, 200 volts paper

L,—26 turns #30, close-wound

L,—18 turns #22, close-wound

L,—5 turns #14, spaced dia. of wire

L.—6 turns #12, 114" long, center-tapped

L;—3 turns #12, 1" long :lnltr-tgptd

L,—2 mh 1 amp r.f.c. Ohmite Z-

L,—1 tun #12, 5/8" dia.

L,—1 tun #12, 5/8" dia.

L,—2 turns 1" dia., 3/16" tubing

L,,—2 parallel lines, 114" tubing, 8" long, spaced
1 1/8" apart

L, —#12 wire, bent as shown into coupling loop 2"
long x 1" wide

L]]—E-p; mh pllt‘l Chﬂ'kt

P, P, P, P, etc.—Location of d-c milliammeters or
switch contacts shunted by 75-ohm resistors

R“ R" RI, Rr, R]'_.Ioo,m ﬂ'hﬂ‘lr 1 watt

R., R.,R;, R,—20,000 ohms, 10 watt -

R[u R|1—1 5,000 ﬂ'hﬂll, 10 watt

Ru—"300 ﬂhﬂ'ﬂ, ! watt

R,,—1,500 ohms, 5 watt

FINAL AMPLIFIER
C,—40 uuf split stator variable, .071 (or larger) air

3P
C,, C,—2 plate variable, neutralizing ty
C.—25 uuf per section split stator variable
C,, C,—.0005 uf mica
L,—10 turns hook-up wire on 4" dia.
L ,—Plate line, 5/8" copper tubing, 10’ long, spaced

1" apart
cQ




L,—2 turns, 3/16" copper tubing, 1" dia. spaced dia.
of tubing

L ~—1 turn hook-up wire, wound inside of grid coil L,

P,, P,, P,, P.—Points of meter connection or switch
contacts and resistor connections

R—5,000 ohm, 10 watt, grid resistor

T—Filament transformer for HK-54"s

POWER SUPPLIES
[from page 25]

4. All parts were mounted on the chassis and
wired. As installation of the front and side
panels made some connections inaccessible,
these parts were installed after all wiring
had been completed.

. It 18 generally a good plan to wire the high
voltage circuits first, then the low voltage
and control wiring may be installed and
routed as necessary to provide proper isola-
tionr and spacing.

Before actually testing the unit with power all
wiring was checked against the schematie diagram
to make certain no errors had been made. Failure
to observe this precaution may result in blown
fuses, damaged rectifier tubes, chokes or con-
densers, not to mention frayed nerves. In addi-
tion to this thorough examination of the wiring,
a 150 watt bulb may be placed in series with the
high voltage primarywinding for preliminary tests
of circuit operation before full voltage is applied.

]

STATIC

|from page 18]

the antenna at nearby objects (a common
fluorescent lamp radiates considerably in the
microwave spectrum) will bring the hiss level
up. As an antenna sweep across the sun the hiss
rises and falls by about 10 db. It is a fascinating
field of research that needs the assistance of the
ham who has already contributed so much to our
knowledge of sunspots and cosmic and solar-
static.

References—Sunspots, Cosmic and Solar Static

(1) E. V. Appleton, Nature; vol. 156 #3970,
Nov. 24, 1945

(3).J. SmHey, Nature, vol. 157, #3976, Jan 12,
1946

(3) J. L. Pawsey, Nature, vol. 157, #3980, Feb.
0, 1946

(4) G. C., Southworth, J. of F.I., vol. 239, #4,
April, 1945

(5) H.I%.?Jansky, Proc. I.R.E., vol. 20, #12, Dec.,

(6) K.l (Jé.sJanaky, Proc. I.R.E., vol. 23, #10, Oct.
i

7) G. Reber, Proc. I.R.E., vol. 30, #2, Feb., 1940

(8) G. Reber, Proc, [.R.E., vol, 32, #8, Aug., 1942

(9) G. Reber, Astrophys. J., vol. 100, #11, Nov.,
1944

(10) H., W. Newton, Mon, Noi. Rrv. Asl, Soc., vol.
103, #£5, 1943
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In Nerthern California -
it's
' SAN FRANCISCO RADIO & SUPPLY CO, ¢
! Public Address Equipment :
: Short-Wave Receivers & Transmitters t
- |
| Headquarters For Amateur Radio Supplies
| 20 Years Dependable Service. :
| 1280-1284 Market St., San Francisco 2, Calif.

—-----—-—-—---—-—J

I In the Rocky Mountain Region it’s

. Radio & Television Supply Co.

153 HOBSON AVENUE, PUEBLO, COLO.
P. O. Box #892

“If we don't have it, we'll get it—
or il can’l be had! Phone 5729

ANOTHER NEWARK STORE!
AT 212 FULTON ST., NEW YORK 7, N. Y.

T _ .

Newar KZ&7R/G L ompany
AITW. 45th St #zw yoi% 323 W. Madisen St
e Yoon 18 o CHICAGO

® Ved 77{655704;

World's Largest Manufacturer eof
Wireless Telegraphic Apparatus

COMPLETE CENTRAL SFrick EQUiIFEENT

McElroy Manufacturing Corp. .

82 Brookline Avense +« Bostea, Massachusells?

IN WESTCHESTER COUNTY
It's

WESTCHESTER ELECTRONIC
SUPPLY CO.

333 Mamaroneck Ave., White Plains, N. Y.
For Ham Parts & P-A Equipment

Phone White Plains 2030

= _ELECTRONIC SPECIALISTS —=_

FORT ORANGE RADIO DISTRIBUTING COMPANY
UNCLE DAVE'S RADIO SHACK

356 Broadway

Albany 7, New York
Phones 3-2109, 3-2100

WAR RADIO MATERIAL

® New Western Electric IN23B Fixed Crystal
Detector. Cost $6.00 Prepaid. ... ........... $1.29
@® Paratroop All-Metal folding Antenna, same as
landing troops used. For lgudiu. Auto, Boats.
Extends to 128", Worth $10.00, Prepaid. . . ..
® Signal Co‘l;;/pl Telegraph Key, Prepaid.. . ..

rite for free bargain list " C"’

RADIO CITY LABS, 30 CHURCH ST. NEW YORK 7, N.Y.

1.49
.99
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$225—For maximum performance under

adverse receiving conditions, you need the NC-2.40C

We Ship At Once—
Parts, Equipment,
Whatever You Need!

THIS HOUSE began its career almost as early as
Broadcasting itself! Today, 25 years later, we're
the world’s largest radio supply house!

STANDARD LINES: National, Hammarlund.R.C.A.,
Hallicrafters, Bud, Cardwell, Bliley, and all the

others you know so well!

SUPERSPEEDSERVICE! Ordersshipped outsame day
received, on mostgoods,

Latest bargain flyer
includes test instru-
ments, record chang-
ers, communication
receivers, ham trans-
mitting tubes and a
host of electronic
items you need today.

meruerr o ";[a/’ W//p /%a?o

Hadio Wire
Television Inc.

NEW YORK 13 BOSTON 10 NEWARK 2

'E:UT CUT COUPON,.PASTE ONPENNY POST CARD, MAIL TODAY

R.W.T. Dept. CD-6
100 AVENUE OF THE AMERICAS, NEW YORK 13

Gentlemen: Send me FREE copy of your Latest Bargain Fiyer
C-36, packed with the latest electronic equipment and components,

NAME 4
ADDRESS - '
CITY ZONE STATE =
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= apADY FOR SHIPM gy,

ALLIED RADIO CORPORATION.

Ham Parts and Equipment
AMERICAN F’HENGLIC CORP.

Transmission Lines

ARROW RADIO CO.

Ham Parts and Equipment

BLILEY ELECTRIC COMPANY

Quartz Crystals

BUD RADIG INC..

C& Ad Jndex

59
47
61

55

Communication I_.qu: ment, Sheet Metar Wnre

BURSTEI N-AFF’LE.BEE CO,

Ham Parts and Equipment
COMMUNICATIONS EQUIPMENT CO.

Signal Corps Surplus Ham Equipment

COMMUNICATION MEASUREMENTS LAB. .

Service Lab
CONCORD RADIO CORP.

Communications Equipment

CONDENSER PRODUCTS CO.

Capacitators

CRYSTAL PRODUCTS CoO.

Crystals

CRY&TAL RESEARCH LABS.

Crystals
DAVID-ELLIS, INC..,

Transformers

EITEL-McCULLOUGH, INC,.

Electronic Tubes
ELECTRICAL REACTANCE CORP.

Capacitors, Resistors, Choke Caoils
ELECTRO-MECHANICAL MFG. CO.

Exciter Units

FELECTRONIC LABORATORIES.
Communications Equipment

FEDERATED PURCHASER
Ham Parts and Equipment

FT. ORANGE RADIO DIST. CO.
Ham Parts and Equipment

HAM SHACK., THE. :
Ham Parts and Equipment

MALLORY, P. R. & CO., INC.
Battery Chargers

McELROY MANUFACTURING CORP..

Telegraphic Apparatus
McMUR SILV CO.

Test Equipment

NEWARK ELECTRIC CO.
Ham Parts and Equipment

RADIO AND TELEVISION SUPPLY CO.
Ham Parts and Equipment

RADIO CITY LABS..

War Radio Matenal
RADIO ELECTRONIC SALES CO.
Ham Parts and uipment
RADIO MFG. ENGI ERS. INC.

Communications uipment

RADIO WIRE TELLE ISIGN INC.

Ham Parts and E.%I.II pment
RAYTHEON MANUFACTURING CORP.

Electronic Tubes
SAN FRANCISCO RADIO & SUPPLY CO.

Ham Parts and Equipment

SOLAR CAPACITOR SALES CORP.

Capacitors
SUN RADIO & ELECTRONICS COI, INC.

Ham Parts and Equipment
TAR. ..

Ham Pﬂrtu nnd E,qulpmcnt
TAYLOR TUBES.........

Electromic Tubes
TRANSMITTER EQUIPMENT MFG. CO.

Transmitters

UNITE.D ELECTRONICS CO.

Giraphite Anode Tubes
WEETC'?I

Pan-Oscillo-Receiver

WESTCHESTER ELE.(_ITRDN!C SUPPLY CO..

Ham Parts and Eﬁ% ment
WORLD RADIO LA ATORIES. .

Ham Parts and Equipment
W5HJV.. i, o

Ham Parts and E'.qmpmnnt

ESTER ELECTRONICS PRODUCTS . ...
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RAYTHEON

BEAM AMPLIFIER
100 watts at 600 volts

Six Important Facts About
RK-4D32 and RK-4D22

o Over 100 watt output at 600 plate volts,

e Low driving power requirements less
than 1.25 watts required for full out.
pul.

elligh efliciency due to beam tetrode
construction,

o Full efficiency and no neutralization
up to 60 megacycles.

el{uf_-f,.-,ﬂlizml construction for mobile
and aircraft service.

6 125 watts of undistorted audio output
can readily be obtained from a pair.

Of special interest is Raytheon's newest cath-
ode type beam amplifier, Capable of deliver-
ing 100 watts output with only 600 volts on the
plate, this product of Raytheon research is of
ruggedized construction designed particularly
for ham use. It offers particular advantages
for making a low powered, low cost, 100 watt
band switch transmitter.

This new beam tetrode typifies Raytheon
advanced engineering and precision manufac
ture. For any other tube application you may
have, there is a Raytheon tube engineered to
do that job, give you continuing satisfaction.

ACTUAL SIZE

—
" RATINGS

FILAMENT RATINGS

RK-4D22 25.2 volisat .8 amps. or | I H En N

RK-4D32 6.3 volts at 3.75 amps,

12.6 volts at 1.6 amps. MANUFACTURING COMPANY
MAXIMUM RATINGS CLASS C TELEGRAPHY
D.C. Plote Yoltage . . . . . ... 750 volts
D.C. Grid Yoltage . ... ... —200 volts
D.C. Screen VYoltage . . . . . .. 350 volts . . o E f ”
Plate Dissipation . . . . . « « & 50 watts éDMZé?QJM €72 éédiﬂﬂfw
Screen Dissipation . .. .. .. 12 watts POWER TUBE DIVISION

WALTHAM, MASSACHUSETTS
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TO SOLAR, "CQ” means Copacitor Quality because the Solar by-word

is “Quality Above All”. For all rigs — large or small — Selar manufactures every

type of capacitor: from tiny tubulars for vest pocket receivers to solder-sealed

high -voltage oil papers for 1 KW transmitters. All types are reliable in every climate!
Beftore choosing capacitors for that new transmitter or receiver, get Solar's free,

new 36-page book SC-1. It's a complete catalog that belongs in every

ham shack. It shows dimensions, capacitances and working voltages

: of every capacitor for ham use in the Solor line

Send a post card for it TODAY.

— SOLAR CAPACITOR SALES CORP. :i; OLA
fﬁ;l 285 Madison Avenue, New York 17, N. Y.

ELECTROLYTIC, PAPER AND MICA CAPACITORS
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