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the “Q-Multiplier”

by Bill Scherer, W2ZAEF

Strap Set . . . Complete 25'er
Toroid Filter SSB Transmitter




G-IN selectivity
for YOUR receiver

Popularity of Collins Mechanical Filters and Me-
chanical Filter Adapters in the 75A Amateur Re-
ceivers has resulted in many requests for Mechan-
ical Filter Adapters designed for use in other pop-
ular receivers.

The advantages of the mechanical filter approach
to receiver selectivity may be immediately rec-
: ognized. For instance, Filter Adapters eliminate
Adapter Bandwidth Bondwidth problems normally associated with improving re-
Type At -6 DB At -60 DB cejver selectivity. Installation requires only that

353A-08 0.8 ke 25 ke an IF tube be removed and the Filter Adapter
153A-12 1.2 ke 3.0 ke plugged into its socket. No modification or dis-
3153A-3) 3.1 ke 7.0 ke figuration is necessary. The Collins Mechanical
353A.60 6.0 ke 12.6 ke Filter Adapter is self-contained, permanently tuned,

and power and signal circuits are obtained from
Net Each____$65.00 the tube socket. Gain of the Filter Adapter matches

l N | that of the IF tube replaced.
The convenient plug-in feature of the Filter Adap-

The 353A-series Adopter is shown in @ Hommerlund ter provides a means for selecting a choice of band-
SP-400. The 353A-scries Adopter olso fits the Na- width for reception of CW, AM, SSB or FSK. For
tional HRO-60. example, the 800 cycle bandpass Adapter may be

Adopter Bandwidth Bandwidth plugged in for CW reception; the 1.2 k¢ Adapter
Type At -6 DB At -60 DB for either CW or FSK; the 3.1 kc Adapter for AM
or SSB; and the 6.0 ke Adapter for AM.

4278.08 0.8 kc 2.5 ke
3528.1. 1.2 ke 3.0 ke MECHANICAL FILTERS
353B-31 3.1 ke 7.0 ke ALSO AVAILABLE

353B-60 6.0 ke 12.6 ke
Net Eoch____$65.00

Amateurs desiring Filters for
application to other equip-
ments now have a choice of center frequencies at
500 kc. 455 ke, and 250 k¢ — and bandwidth char-
The 353B-series Adopter between the IF cans in the acteristics to fulfill most operating needs. In the
SP.600-JX receiver. F455-series (455 kc), bandwidths are established
at 0.8 ke, 1.2 ke, 3.1 kc, and 6.0 kc. The F500-series

- _ | (500 kc) provides a bandwidth choice of 1.4 ke,

' _1 A?E;;“ i‘:"?:*dng E?”i'a'dgé 3.1 ke, untrﬁ.ﬂ kc. For SSB reception with a 250 kc
IF, the 250Z-series provides 3.2 ke bandwidths. A

353D-08  0.8ke 2.5 ke 6.7 ke bandwidth is available in the F250A-67 for
4 353D-12 1.2 ke 3.0 ke receivers with a 250 kc 1F.
B o s fon JOKE FasSoeries . $35.00  F250Z-series (3.2 ke).$60.00
. ' X T 0 £500-series _ $35.00 F250A-67 (6.7 ke)___$45.00
| Net Each____565.00
I = FREE LITERATURE AT YOUR REQUEST
X Booklets describing Mechanical Filters and Mechanical
Filter Plug-In Adapters are available. Included are re-
The 353D-series Adapter in the National HRO-50 or sponse curves, detailed theory of operation, circuit apphi-
HRO-50TI. cations, and other informative data. See your local dis-

tributor or contact a Collins Sales Office.

COLLINS RADIO COMPANY




THIS MAN IS DESTROYING TUBES

THAT WON'T MEET STIFF G-E TESTS

THEY‘RE being ground to powder,
in a G-E factory machine that
awaits tube rejects. All General Elec-
tric tubes must demonstrate satisfac-
tory performance before they're
cartoned and shipped . . . any tubes
that fail in final tests are destroyed
as completely unusable.

No “seconds’’, so-called, can leave
a General Electric tube plant! The
new G-E tube you buy is a first-grade
product in every case.

Observing this single standard of
quality are seven G-E plants with the
largest tube manufacturing area 1n
the industry . . . staffed with many
thousand trained employees using
the most modern precision tube-
building equipment, much of it de-
signed throughout by G.E.

See your General Electric tube
distributor today for tubes that are
manufactured to one standard of

quality only ... the highest!

ﬁagress /s Our Most Important Froduct

GENERAL §3 ELECTRIC
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PR CRYSTALS FOR 75 METER
AND 20 METER PHONE...IN
THE 5 TO 5.5 MC, RANGE

Now you can enjoy commercial demand, PR is now making available
crystal stability on SSB at ama- Type Z-2 Crystals in the 5 to 5.5 MC.
teur prices. Because of increased range at $2.95 . . . for use with SSB

e exciters, such as the 10B and 20A for
operation in the 75 meter and 20 meter
phone bands. Pick your frequencies
(integral kilocycle) and order from
vour dealer at this new, low price.
Formerly PR crystals in this range
were available only in commercial
types selling for several times this
amount.

On SSB, where stability becomes of
utmost importance, there's nothing
like crystal control with PRs . . . neg-
ligible drift (limited to less than 2
cycles per MC. per degree C). You
can avoid the continuous annoyance
of drift by depending on PRs ... then

& $2_95 . you KNOW where you are, and you

know you will stay there!

5.0 MC. to 5.5 MC. Range

‘ T
usE ‘PR AND KNOW WHERE You ARE

PETERSENJT RADIO COMPANY _____ "INC. 4,.
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On page 22, Cliff Johnson, WOURQ describes the latest
piece of CD radio equipment he has designed. It is a
foolproof 50-Mc. “handie-talkie.” Batteries and both
the receiver and transmitter are built into this small unit.
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Tomonow s ' _Jransmitten

Available as a self-contained pedestal type unit or with the
optional matching executive type desk top and three drawer
pedestal. Late F ry delivery.

Cat. No. 240-1000 Viking Kilowatt Power Amplifier—wired,
tested. complete with tubes. . .. ... $1595.00 Amateur Net
Cat. No. 251-101-1 Matching Accessory Desk Top and
three drawer pedestal. .. ... ..... .$123.50 FOB Cory, Pa.
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1000 Watts Continuous Wave*
1000 Watts Amplitude Modulated Phone*
1000 Watts Single Sideband*

‘Maximum power input allowed by FCC for amateur service

-
-

A magnificent new kilowatt . . . unequalled in performance . ..
luxurious in appearance! This boldly styled Viking Kilowatt is truly
tomorrow’s concept of electronic equipment design and operating

onvenience. Of course you'd guess it's built by Johnson, unquestioned

leader in the amateur transmitter field.

Operating the Viking Kilowatt is a never-to-be forgotten experience. ..

you'll marvel at the ease of selecting SSB, AM, or CW with the flip
of a single switch . . . you'll enjoy the convenience of its desk top

hntrols . . . and you'll immediately sense the authority of its full kilowatt

signal lifting you into a select group of leading amateurs. ..
commanding the admiration of all. You'll be delighted, too, knowing
that all this can be yours at an unbelievably low price. This Viking
stands alone as a Crowning achievement in all things that make a
periactly engineered kilowatt a pleasure to own and operate.

For more than just a \snk at the functional exterior beauty of the
Viking Kilowatt, a deluxe brochure -with the complete inside story may
be yours on request. ‘#rite for your copy today.

CONTINUOUS COVERAGE FROM 3.5 TO «» yc. MAKES THE
VIKING KILOWATT AN IDEAL CHOICE FOR COMMERCIAL APPLIL.710ns TOO

O M- P AN Y ol WiRk-S EC A

oy

This compact pedestal contains the com-
plete Viking Kilowatt. Excitation require-
ments are-30 watls RF and 15 watts audio

for AM and 10 watts peak for SSB. The

Viking ""Ranger" transmitter/exciter
(shown above) is an ideal RF and audio
driver for AM and CW, and the New
Viking SSB transmitter/exciter, soon to
be announced, will drive the Viking Kilo-
watl to full output on SSB.

Interior view showing conservatively
rated power equipment, heavy duty
(PP810) modulator and push-pull venti-
lating fans. Shielded RF power amplifiers
are parallel connected 4-250A’s. High volt-
age su (872A's) delivers 2500 volts
at over 700 ma. Screen supply is VR tube
regulated.

The Viking Kilowatt is compact yet com-

mph‘am accessible. Containing RF power
, modulator, power supplies, and
all control equipment, the entire unit rolls
out of the pedestal on ball bearing rollers.
This provides complete accessibility to all
electrical components for adjustment or
maintenance.

M BN N ESOTA




The No. 90901
One Inch
Instrumentation Oscilloscope

Miniaturized, packaged panel mounting
cathode ray oscilloscope designed for use
in instrumentation in place of the conven-
tional "pointer type" moving coil meters
uses the 1 1CP1 tube. Panel bezel
matches in size and type the standard 2"’
square meters. Magnitude, phase displace-
ment, wave shape, efc. are constantly
visiblz on scope screen.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSET?S

A "

Feenix, Ariz.
Deer Hon, Ed:

Merry cristals and happy new geer—Hackensaki,
Hon, Ed., but I are now tired of heering those
words. Are also tired of listf:ning to the Xmas carols.
Not that Scratchi are trying to make like meen old
man Screwge, but looking at yourself. How are
vou feeling on last cupple days of December? All
yvour Xmas spearit is gone, you didn’t get the Xmas
presents you wanted, you still having to rite thank-
you notes for same, and you are broke on acct.
Spending all your bux buying presents for other
|‘u+|;-plrﬁ. And, to ln}}pi:tf_‘}‘ it all off, some smartbud-
dies wanting you to making set of New Yeer's res-
olushuns for next yeer. Hah! And there you are.

By gollies, I not nocking Xmas, and I looking
forward to Xmas next yeer, but one resolushun I
making forthwith are that I being more exactly
in telling peeple what I wanting for Xmas. You gotta
making calls if you wanting to get results sort of
stuff. Not that Scratchi are not trying hard enul
this time.

[ carefully making list, figuring out what each
ant, uncle, relative and friend are able to giving.
Next I riting them each nice letter, asking how are
they. and haven’t we been having nice wether, then
[ hinting reel slicky-like that I wanting sumthing
for ham shack for Xmas present.

Are also having sum well-heeled relatives, and
here Scratchi taking differunt ;lpp:'{nwh. Here 1 en-
closing sum clipping on sum piece of ham geer, and
remarking how nice it looking in Hon. Ham Shack.
Always cutting out enuf of ad so price not showing,
but leeving in place to ordering from.

Despite all these elaborate  precawshuns and
Scratchi's U‘-'l*”-;}l;nuu‘ff é'tl[ilL'k, I are i__'[rttinﬂ 111??11111}[
but voushewal tipe Xmas presents Ve I, reely can't
saving that. Are ackchewally-getting sum rather un-
,l:;uﬁl'“.“.ﬂ” ]]l't"ﬁ'«t‘ll[ﬁ. Like t;lkinf_r for :-x;nn]_ﬂ{*r; pern-
il hox with el-venteen pencils in, each with name
on in aekf (spelled Fashahisti Scratchi). Or for
i stapces another present | cetting—one numph-
Lsson on how to being 1/c¢ radio serviceman.
Scratchi being very confused with these presents,
and not getting answer until checking clippings |
sending out.

(Continued on page 8/




NELEGER
THE HALLICRAFTERS

Model SX-96 SELECTABLE
SIDEBAND RECEIVER

halli:raf’rers

Chicago 24, lllinois

COMPANY * Don Mills Road * Box 27, Station R * Toronto 17, Ontario, Canada

Covers Broadcast 538-1580 kc plus three S/W 1720 kc—34 Mec.

Precision gear drive dial system.

Double conversion with selectable crystal controlled second oscillators
Selectable side band reception of both suppressed carrier

and full carrier transmissions.

Highly selective 50 kc |. F, system.

CW operation with AVC on.,

Delayed AVC.,

Calibrated bandspread—"''S'"" meter—double superhet.

10 tubes, 1 rectifier and voltage regulator.
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GRID DIP METER KIT

The Invaluable lnstrument for all
Hams. Numerous applications
such as pretuning, neutralization,
locating parasitics, correcting TV L,
adjusting antennas, design pro-
cedures, ete. Receiver applications
include measuring C. L and Q ol
components—determining RF cir-
cuit resonant (requencies

Covers S0, 40,20, 11, 10.6,.2.and
1 Y4 meter Ham bands Complete
frequency coverage from 2-—250
Me, using ready-wound plug-in
colls provided with Lthe Kit. Acces-
sory coll kit, Part 341-A atL £3.00
extends low [frequency range to
4530 Ke. Dial correlation curves
furnished

Compact construction, one hand
operation, AC transformer oper-
ated, variable sensitivity control,

MODEL GD-1B
thumb wheel drive. and direct read-

sl 950 Ship. W1,
® 4 lbs.
ing callbrations. Precalibrated dial

with additional blank dials for individua!l calibration. You'll
like the ready convenlence and smart appearance of this
. kit with ita baked enamel panel and crackle finish cabinet.

-7 /ANTENNA COUPLER

KIT

The new Heathkit An-
tenna Coupler Model
AC-1 was specifically
designed tooperate with
the Heathkit Amateur
Transmitter and will

=9 SR

-
| g

-
F

'LL '_ %.I "i ‘ "
g

" operate with any trans-

i mitter not exceeding 75 _

- watts RF Input power — ——

e Rugeed design has resulted R

::5‘ in a sturdy, well shielded MODEL AC-1

o unit featuring a copper plal-

f;l edd chassls and shield com- $ s Ship. Wt
e partment, Coaxial 52 ohm 4 |bs.
]'f"' recaptacle on the rear i

" . of the chassis connects

to & three section Pi- type low pass
filter with a cut-off frequency of 36 Me
Tuning network consisis of a variable
capacitance and tapped inductance in
A an impedance matching unit
N Capacity coupled neon lamp
Y serves as a tuning indicator
and will also provide a
rough indication
. Of power output

| eathkil IMPEDANCE lt
| METER KIT |

i
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The Heathkit Antenna Imped-
ance Aeter Is basically a rexist-
ance type standing wave ratio
bridge, with one arm a varialile
resistance. In this manner i1 is
possible 1o measure radiation re-
sistance and resonant frequency
and antenna transmission line
impedance;, approximate SWR
and optimum receiver Input
Use it also as a monitor or as a
feld strength meter where high
sensitivity Is not required Fre-

. ’ gquency range of the AM-l s
f.l_' $I4so Shz":;*b:ﬂ‘ (=150 Me and range ni_' impedd-
- L] 5 ance measurements —600 ohms B8
. The clrcult uses a |00 microam- . *.f
¥ pere Simpson meter as a senst- | 3
LAy tive null Indieator. Shielded aluminum light welighit §213
f--i’. cabinet. Strong sell supporting antenna terminals i

HEATH COMPANY

BENTON HARBOR 6, MICHIGAN

‘2.:&-‘&%%

Scratchi

(from page 6)

As vou knowing, Hon. Ed., are to sides to each
clipping. You gessing it. Pencil box being adver-
li:-;:*t.ll on backside from slicky VFO, and sample
lesson on how to being 1/c serviceman on back-
side from snazzy mobile antenna I needing. How
can peeples being so careless!!

Sum peeple that I not sending any clippings to
are sending me radio things, all rite. Like taking
nice brand new tipe 24A toob. Or pair earfones
that so old they looking like they war surplus from
Spanish-American war of 1812.

Now, Hon. Ed., plees don't misunderstandin%.
Evervbuddy who sending me presents are reely
Ir}'in'ﬂ, to pit‘t'ﬁfllg me, and I reely apprishiateing it.
And, lots of peeples doing ok by Scratchi. Getting
six hankercheeves from old ant, who also enclosing
five bux hard cash. Granduncle old feller sending
big jug cacktus jooce (that I needing like pink slip
from FCC) and finding check for ten bux attached
to jug. In fackly, getting monies from lots and lots
of lu:t'ph*s.

Maybe Scratchi are just in doldrums from trying
to rite thank-you letters. How wud you thanking
Hon. Paternal Grandfather for dusty old tipe 19
toob? Or maternal ant on mother’s side for five
pounds of sodder (bar tipe, five bars, one pound
each )? Riting letters like these are abouts as easy as
lairl-:inp; up VK's on cristal set.

No, Hon. Ed., more 1 thinking about things, the
more I thinking I better be giving up amchoor
radio. I getting stale. I could be stamp-collector.
There must be lots of nice stamps around showing
pickshures of radio towers, or radio stations. .. .
Sacramento!! there I go with amchoor radio. No, 1
could taking up mounten climeing. Ah, the thrill of
being thousands of feet high, the world spred be-
fore you, what a spot for Hon. Two-Meter Antenna.

. oops, there I going again.

How abouts deep-see fishing. Out on blue pacilic,
trolling line out, see-breeze in face, fishing for dol-
fin with 1000 yards of copper wire as line. Boy,
wouldn’t that making neet long-wire antennall
OOPS! Hon. Ed., I guessing it no use. Scratchi are
bitten permanently with amchoor bug. So, presents
or no, I'll still be amchoor. Now, let’s counting this
monies I getting for Xmas. . . . five, six, seven,
twelve. seventeen. thirty-three, thirty-ate!!
Thirtv-ate bux! Hey, not so bad. I knowing slicky
VFO I can getting for that from amchoor friend.
Things turned out hokey-dokey.

Excoosing me, Hon. Ed., are rushing out to see-
ing this fellers with VFO before he selling it. Oh,
before 1 forgetting, having Happy New Yeer your-
self.

Respectively yours,

Hashafisti Scratchi
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| @ Smooth acting illuminated and precalibrated dial.
| MODEL VF-1 © GAUG electron coupled Clapp oscillater and DA2 voltage regulator.
| @ 7 Band coverage, 160 through 10 melers—10 Volt RF oulpul.

p— s 50 @ Copper plated chassis—aluminum cabinet—easy to build—direcl
| keying.

amaenth acting

Ship. Wt. 7 lbs. Open illuminated
layout — dial drive. Clean
casy to build AP PrERrance
Here is the new Heathkit VFO you — wmplified cOnENItion
have been walting for. The perfect accessible
companion to the Heathkit Model calibrating
4 - rafsm eT 18 suincient output to ad justmenis,
AT-1T i1t It Mci I i

drive any multi-stage transmitter of modern

design. A terrific combination of outstanding

features at a low kit price. Good mechanieal
and electrical design Insures operating stability, Colls are wound on heavy duty
ceramic forms, using Litz or double cellulose wire coated with polystyrene
cement. Variable capacitor Is of differential type construction, especially de-
::]Enrtrl for maximum bandspread and features ceramie insulation and double

= ATINES,

. This kit is furnished with a carefully precalibrated dial which provides well

over two feet of calibrated dial scale. Smooth acting vernier reduction drive g

insures easy tuning and zero beating. Power requirements 6.3 volts AC at .45 .

amperes and 250 volts DC at 15 mills. Just plug it into the power receptacle

provided on the rear of the AT-1 Transmitter Kit. The VFU coaxial output

cable terminates in plastie plug to fit standard 4 ” erystal holder. Construction s

simple and wiring Is easy.

Ceramiec eonil
forms —
n differential
- condenser.

Copper plated
Chassis—CaAre-
ful shieslding.

l.-lh.r_-ll 13.

B T S e e e e e e e AR

ﬁ’/eeu'ééu‘ AMATEUR Tnmsmmm KIT

EFECIHC.ﬂTIﬂH"S:
Hange B0, 40, 20, 15, 11, 10 melers.
g GAGT e LLJOSE HNator-multipl ler. Crvsial or
f MODEL AT-1 R e T L Amplifier-doubler VFO excitation,
. 2 SUAG ..... resesans srssassasssne BCLIASE,
ik - | 105-125 Voll .ﬁ..l‘. 50-60 eyveles 100 _—
Ay ' ; r walls, Size: By inch high x 13K Inch oy
: Y2950
Flf 0 T Ty £
e ; ' e ® Prewound colls
: | ' : — metered
Ship. Wt. operation.
16 Ibs.
Rugeedd,
clean
construction

S<2 onm

-+

Herels o major Heathkit addition to the Ham radio field, the el sery
‘, AT=1 Transmitter Kit, incorporaring many desirable design
b, ™ features at the lowest possible dollar-per-watts price, Panel
Sy mounted cryvstal socket, stand-by switceh, key click filter,
S A. C, line fltering, good shielding, ete. VFO or ervstal excita-
';’ ﬁ. tlon—up to 35 watts input. Built-in power supply provides
. 25 volis at 100 MA. Amazingly low Kit price includes all Single knob P Built-in power
%! circuit components, tubes, cabinet, punched chassis, and T hand ]" supply
AR detalled construction manual . swilching '

¥

e
e - - -

g, Bafear W LT

il il - . . T
.-_._‘—'_.ltlf- gL 1 - | ¥ . - t""j"' = i J-‘I-'i-_-— X = =rrx gl J
T '-_*-‘*-“.“Ji__ L ek

s ) ' =

e
) J L
; | Feathibir (OMMUNICATIONS RE(EIVER KIT

Four band

r - S5ix tube
- i
B sy e: *° s SPECIFICATIONS:
TR = Gperalion. Range..........535 Ke to 35 Me
'ﬂ , “ 1 2HEG L Mixer-osecillalor
S *fe 2NBAG I. F. Amplifier
y }L‘.il;\'tﬁi I'IIMH;‘I.::#—AT{ — auiin
Stable BFO Electrical # <A R. F. 0. oscillator
oscillator bandspread 12A6. ... ‘Beam power output

3Y 'I'L:I' AR | . 4 [ g
105-125 volts A C. 50-80
cycles, 435 walls,

circuin and scale.

L ._-_H l.lri'
f &= i =
R e S

RF pgain control

. with AYC or

A new Heathkit AR-2 communi-

% MVC. - AL mti;m:-i r;*:---hl‘rrr l'!I't‘mA‘i[ElT.l[‘rm“- MODEL AR-2
‘# ] :f;m-.umr, standby swilch. mitter. Electrieal handspread scale for tuning s so
Headphone and logging convenience. High gain minia- =
Jack. ture tubes and IF transformers for high o

sensitivity and good signal to noise ratlo. Ship. Wt. 12 Ibs.

i Construct your own Communications
- Recelver al a very substantial saving CABINET:
e Supplied with all tubes. punched and J
3 formuqdd shet metal parts, speaker, .l:.m:j}'";l hriiTp”E'
Y ciregit components, and detailed step- ered Pl}?“"wd :‘gh:
~ by=stvp vconsiruction mnanual. inet, Shipg. weight
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For SSB take your pick
from the Eimac Big Six

EIMAC BIG SIX

E Radial-Beam Power Tubes
IMAC Big Six radial-beam power Ham bands
tu b Wi . Tube type thru:
es l_th high screen vc:l'rc!ge Ay hged SR
ratings, high power gain, and time
_ 4-125A 144mec
proved performance in class AB: and 4-250A 144mec
AB: service are ideal for Single Side- 4-400A 144mc
band operation. The inherent high 4X150A 420mc
power gain of Eimac radial-beam 4E27A . 144mc

power tubes is a natural to put a
strong signal on the air despite the
low level modulator and driver of
SSB. Take advantage of the power
saving and reduced interference of
SSB operating with the quality, re-
liability and performance of Eimac
Big Six tubes — proved in all types

of commercial, military and ama-
teur application. When planning
or building that SSB rig, consider
the more watt-hours per dollar

- offered by Eimac — the mark of
excellence in electron-power
tubes for 20 years.

For further information contact our

Amateurs’ Service Bureavu.

SAN BRUNDO

EITEL-McCULLOUGH, INC, .0 Fccnin

The World’'s Largest Manufacturer of Transmitting Tubes.
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The fundamentals of the Q f\Iuitiplirr“ have
been l]l.'H_'I'”H'll ]1\ \'iILu'al . who Lll_*\v]upl'tl it for
I]I{‘ ;ilﬁl'ﬁ]il}l“lﬂlh i.|t--n I'ilh'{] ]ll‘l'l'i”‘ LiIJ[l its use was
also shown in {'.{l]. As olten }t‘ll]pt’llﬁi with many
excellent devices, its full pnh-ntid]itit'ﬁ and its ex-
treme usefulness has not been brought to the atten-
tion of the nor has data been made avail-
able on a complete operating unit made of easily
It was with these views in
were de-

amateur,

[n'm'm'wl components,
mind. that the models described below
n~|ul‘u-{L

Com-
1902,

th'lh'n, “l"h-:».:ihl.- Ht_'!l'{"t.iri'[_'f fnr
Receivers,” ELECTRONICS, April,

1. Villard and
munications
p. 1488.

2. Champlin, “Flexible I-F
Oectober, 1953, p. 31.

Channel Selectivity,” CAQ,

The “"Q-Multiplier”
larly advantageous in a mobile

i1s parhicu-

installation. When used with
the average auto receiver it
makes o tremendous improve-
ment in controllable selectivity
It may also be used for mobile
CW reception and, as explained
in the text, for SSB work.

“Null” (reject) or

multlpller

N ;4

'l'__.:il'.t-;‘ -' - ‘ -i. N
- F

Wilfred M. Scherer, W2AEF

ey e TEaa] s
L - .

The Q Multiplier functions as a tunable electronic
filter by which high degrees of selectivity, for Eithu
pe: aking or reje cting a signal, may be obtained i
a receiver i-f amplifier. It may also be used as a
b.f.0., or used to pros ide an t.'m]tt’d” carrier.

The unit is built in outboard fashion for use
with any communications receiver or with anv
mobile receiving setup. Its installation may be
made without any alterations to, or realignment of,
the existing receiver. The nnI_\ r-t connection is
made at one terminal of the first i-f transformer.
Heater and plate power is also obtained from the
receiver, the requirements ]min{r 6.3 volts at 0.3
amperes and 150 to 300 volts at 5 nnl]l amperes. A
selector switch prov ides a choice of “Off,” “Peak.”
"B.F.0.” The circuit diagram
is shown in Fig. 1.
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Theory

When it is used to peak a signal, the Q Multiplier
may be considered, basically, as an exceptionally
high Q parallel resonant circuit connected across
the i-t transformer. At the resonant frequency the
impedance is high, and a signal at the frequency
of resonance will pass unhindered. At other fre-
quencies the impedance is lower, and therefore
signals at these trequencies are attenuated by an
amount which depends on the Q of the circuit and
on the frequency deviation from resonance.

Q multiplication is obtained by positive feedback
through V1, and this will increase the circuit @ by
a factor of from 20 to 40. Since the circuit ),
with the components used in the units described
here, is in the order of 200, it may be seen that a
total QO may be obtained which is comparable to
that of a crystal filter—the equivalent Q of which
is approximately 4000. - .

The resonant frequency of the positive feedback
circuit may be varied by C3, and the unit peaked
within the normal passband of the receiver. This
feature offers an ad‘z'ﬂnta e over the usual type of
crystal filter in that it results in much easier tuning.
All that is necessary is that the receiver be tuned
reasonably near the incoming signal frequency and
exact peaking by tuning the Q Multiplier. When
severaﬁeceh*ed signals are close t::Eef er in fre-

uency, any single one may be “peaked” with the
% Multiplier tuning control without requiring any
retuning of the receiver itself.

&
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Fig. 2. Peaking positions of the “Q-Multiplier.” The

curves represent different settings of R7. This graph

does not show gain, but only db. down of the pass-

band. The peak is moved back and forth throughout
the range of 450 to 460 kc. by tuning C3.
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When the receiver b.f.o. is used for CW or S5B
reception, the beat note will remain constant while
the tuning is done by C3, since this does not alter
the beat between the receiver’s h-f oscillator and
the incoming signal. Thus the possibility of losing
a signal, or misidentifying it, is at a minimum. This
is of special advantage tor SSB work, because it
will permit peaking of either an upper or lower
sideband without a change being required in the
b.f.o. setting. Due to the high selectivity of the
system, the undesired sideband may be attenuated.

R7 controls the amount of feedback, and thus
the Q multiplication factor may be changed to
obtain various degrees of selectivity below the
maximum. As the selectivity of an i-f filter is in-
creased the high frequency audio response of
phone signals will drop. Too high a degree of
selectivity may result in poor intelligibility. The
controllable variation of selectivity, or bandwidth,
is therefore a convenient means for obtaining
optimum selectivity consistent with readability for
either phone or CW signals.

When R7 is set for maximum selectivity, the
signal level will be peaked up several db. over that
realized when the O Multiplier is not in the circuit.
This is unlike the crystal filter, where the level
often drops when the crystal is inserted. On the
other hand, as the Q Multiplier selectivity is de-
creased, the signal level will drop off just below the
normal receiver level.

When CW reception is involved, the increase of
level at maximum peaking of the signal may be
discerned by ear, but with phone reception the
increase of level may be detected only by the S-
meter, because the high frequency audio response
drops off as the selectivity is increased, and the
net effect to the ear is a L{rnp in volume. This is
characteristic of any highly selective circuit.

Figure 2 shows curves of the selectivity obtain-
able at various settings of the “selectivity” control.
These curves are the result of measurements made
on a receiver having only one i-f stage using minia-
ture slug tuned i-f transformers. This receiver was
employed to better indicate the vast improvement
in selectivity which is obtainable using the Q
Multiplier with a fairly non-selective receiver. This

should be of special ‘interest to those engaged in
mobile operation.

Signal Rejection

When the Q Multiplier unit is used to reject
a signal, it may be considered a series resonamt
circuit connected across the i-f transformer. At the
resonant frequency the impedance is low (it ap-
proaches aeﬂmrt circuit), while at frequencies off
resonance, the impedance increases and permits less
attenuation to occur at those frequencies, by an
amount which is dependent on the circuit Q0 and
the frequency deviation from resonance.

- this

For purpose the Q Multiplier unit functions
by negative feedback through V2, which is con-
trolled by VI, and as with the peaking circuit,

it is tunable over the normal passband of the

receiver.
A null, or a notch, of at least 50 db. may now be
obtained at any desired point in the receiver pass-




Fig. 1. Wiring diagram and parts list of the
“Q-Multiglier” for fixed station use. In the mo-
bile model the following parts are eliminated;
R2, R5, R6, RB, R9, C7 and C8. In other words,
all circuitry associated with V2. Constructors may
find that slight variations in the capacity of C5
wil be quite important. Models have been con-

structed that wuse 0.0027 ufd. for smooth
operation.
Cl, C7—0.005 ufd., disc R1—220,000 ohms, 4w,
ceramic. R2--180,000 ohms, l4w.
C2—0.002 pufd., dise ce-
e R3, R6 — 2.0 megohm,
C3—50 pufd., (National iV

PSESD or Millen 20050). R4-—-10,000 ohms, low.

C4—0.001 ufd., miea.
C5—0.003 ufd., miea.

C6—500 pufd., disc
mica.

’CE—E“‘ ﬂrf‘dﬂ. 450?-, E]'EE;'
trolytic (see text).

L1 — Grnyh;:rne Vari-
choke V-6, or part of
miniature 456-ke. i-f

or

RE_ ry 15‘““ Dh.m.ﬁg. l_léw:

R7, R8—5000 ohms, car-
bon potentiometer.
R9—10,000 ohms, 1w,

RFC—2.5 mh., r-f choke,
stand-off type (Millen
34102 or National
R1008).

Swl/Sw2/8w3—Single 3-

transformer (see text). pole, 4-throw rotary,
L2 — Grayburne Vari- non-shorting (Mallory
Loopstick. 3234J).

band, while the otherwise normal characteristics
of the amplifier will be unaffected. Used in this
manner, the Q Multiplier functions like the crystal
filter phasing control for the rejection of unwanted
adjacent signals, but has the advantaﬁ of bein
more flexible, C-w QRM may thereby be reduced,
and unwanted sidebands, beat notes and hetero-
dynes may be attentuated for AM or SSB reception.

Curves of the rejection characteristics are shown
in Fig. 3. Here again, the measurements were
made using the receiver with normally poor selec-
tivity where the null characteristics show up at
their worst. With a sharper i-f system the rejec-
tion slot will be sharper and more effective.

Bfo and Exalted Carrier Reception

In the “BFO” position, the Q Multiplier is per-
mitted to oscillate, and thus a beat note at the inter-
mediate frequency may be obtained. This feature is
an attraction to E\ye mobile operator who often will
find a need for a b.f.o. to use in conjunction with
the converter-auto radio combination.

The “BFO” position will also make exalted-car-
rier reception possible and clean SSB reception will
result regardless of the setting of the receiver r-f

gain control.

g E g;; %g 6.3V
NUL L _ pfd
DIP E ’ TIVITY :[
_ 3 _ —
Construction

The location of the various components may be
seen in the photographs. The larger unit, for fixed
station use, is built in a box 3"x4”"x5"* ( Bud Mini-
box CU-2105), while the smaller unit, for mobile
use, is built in a 24"x2X"x5" box (Bud Minibox
CU-2104).

Wiring in general should be made with reason-
ably short leads, and many of the components may
be connected directly from point to point. Fhe only
critical connection is the cathode end of R4 whicn
must be made directly at the socket terminal. A
long lead between the socket and the resistor can
result in erratic operation.

To preserve its ]l?ligh @, L2 must be mounted so
that other metal components, or the sides of the
box, are at least 1”7 away from the coil and its
ferrite core. Ferrous metai; will have an especially
adverse effect on the coil . These effects are
easily double checked with a Heathkit Q Meter
Model QM-1.°

With optimum external conditions, it was found
that the Q of L2 averaged 250. Our first measure-
ments had indicated a Q of only about 210 which
was lower than expected. Upon investigation, it
was found that the was influenc by the
proximity to the ferrite core of the plated steel clips
which were used to connect the coil to the O meter.
Copper wire leads were then soldered to the coil
terminals, with higher Q readings being the result.
On one of the coils, the sleeve which supported the
terminals was loose. This was pushed forward so
that the steel plated terminals passed over a portion
of the core. The Q immediately dropped to 160!
Further measurements made with the coil mounted
in the Q Multiplier box indicated the best location
for the preservation of high Q

In the mobile model, the box is not quite deep
enough for good clearance around L2, so it is neces-
sary to shorten L2 by %", Cut the required amount
off the form after the mounting bracket and slug
bearing sleeve have been removed. The latter may
be replaced after the form has been cut. The Q
of L2 in the mobile model will be slightly lower
than that in the large model, but will still be suffi-
cient for excellent selectivity characteristics.

* The avthor would like to thank the Heath Company for
supplying the Q-meter used in developing these units.
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Good grade mica capacitors are used for C4 and
C5, both to preserve good circuit Q, and to obtain
stability. Silver mica capacitors, although not
found necessary in the mﬂfi)uls, would be best.

1.1 is used to tune out the reactance of the co-ax
cable which is presented to the i-f transformer
winding to which the Q Multiplier is connected.
In the Etrger model, L1 is a Grayburne Vari-Choke
2V6, 0.65 to 6.0 mh. This may be seen hanging
below the center deck. The Q of this coil is quite
low, and although satisfactory performance will
result, somewhat better results may be obtained
using a coil of higher (0. One such coil is used in
the mobile model for LI, and it is in the i-f can
shown above deck. This is a 455-kc. miniature
slug-tuned i-f transformer with its two windings
connected in series. The internal fixed padders
must be disconnected. If it is more convenient,
only one terminal on each padder may be discon-
nected. When the windings are connected, the
outside of one winding must be connected to the
inside of the other one.

LI and C2 may be omitted, and compensation
for the cable reactance may be made by I'E‘lllﬂill{;
the receiver i-f transformer. This, of course, will
defeat the original intent of leaving the receiver
intact, but at the same time will lower the cost,
and it may be more convenient in the event that
the procurement of LI should be difficult. For
new receiver vonstruction, or for inboard installa-
tion, the omission of LI and C2 may be preferable.

For smoother operation, C3 is connected be-
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Fig. 3. These are the “Q-Multiplier” null positions
with the same i-f response as in Fig. 2. The notch
is moved throughout the passband by varying C3.
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tween the plate and grid sides of L2. Its rotor
should be connected to the grid end to minimize
hand capacitance effects. A large knob should be
used for the same reason.

Only three switch positions are used in the
mobile model. These are Off, Peak and BFO. The
Null position has been eliminated, because this
position would seldom be used for mobile work.
The variable tuning capacitor C3 has also been
omitted to save space, and it, too, would seldom
be required for mobile operation. The Q Multiplier
circuit is tuned with the L2 slug only, which is
permanently set at the center of ie i-f passband.

The other components, not needed for the null
position, are also omitted in the mobile model: R2,
R5, R6, RS, C7 and the second half of the 12AX7
(V2). The R/C flter, R9-C8, is not included in
the models shown here. This will be discussed
later in the text.

Installation and Operation

Heater and plate power connections should be
made to the receiver. Any plate potential between
150 and 300 volts may be used, but potentials
lower than 200 volts may require a reduction in the
size of R4. Regulated plate potential, although de-
sirable for the utmost in stability, is not essential in
most cases.

The r-f co-ax lead may be connected across any
winding of any of the i-f transformers. It is usually
best to make the installation at the first i-f trans-
former—preferably the primary—because insertion
of the selective circuit at the front end of the i-f
chain will reduce the possibility of overloading the .
following stages by strong ac{jacent signals, and
their effect on the a-v-c¢ system will also be dimin-
ished. In making the cable connections, connect
the center conductor to the hot side of the trans-
former winding, in this case the plate terminal, and
connect the shield of the cable to ground.

After the unit has been connected to the receiver,
set the Q Multiplier switch at Off, and turn on the
power. Tune in a signal having a steady carrier,
and peak up the signal according to the S-Meter
reading. If the receiver does not have an S-Meter,
the signal will have to be modulated, and the peak-
ing may be done by ear.

Next tune LI to further peak up the signal
When LI has been tuned correctly, the signal ﬂvwel
should show no appreciable change when the co-ax
cable is disconnected from, or ‘connected to, the
i-f transformer. If L1 does not peak the signal, and
if the signal level drops when the cable is con-
nected, more or less capacitance will be required
to make LI tune. This may be done either by
lengthening or shortening the cable according to
which direction the L1 slug must be moved to
show any change in signal level. If the level tends
to rise as the slug is turned out, less capacitance
and a shorter cable will be required, and vice-versa.

After the circuits have been peaked as described
above, rotate the Q Multiplier switch to Peak, and
set the selectivity control R7 at minimum (maxi-
mum resistance ). In all probability the signal level
will drop. Now, with C3 set at half capacitance
(the center point), adjust the slug in L2 until the
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Under chassis view of the mobile model of the

“Q-Multiplier.” In these units the tuning conden-

ser, C3, has been removed, as well as, the com-

ponents associated with the nulling portion of
the circuit.

signal is again peaked. Then slowly advance the
Selectivity control towards minimum resistance,
and at the same time continue to check the peak-
ing of L2. The peaking will become sharper, and
the signal level will rise slightly as the control is
advanced. A point will be reached at which the
circuit will break into oscillation. This will be
evidenced by an audible beat note, or howl, as L2
is tuned back and forth, and it will also be noted
by a sudden increase in the S-meter reading with
no change occurring in the meter reading as L2 is
tuned. The Selectivity control should then be
turned back to just below the point of oscillation.
This will be the sharpest, or maximum, point of
selectivity.

When the unit is tuned and set for maximum
selectivity, rotate C3 back and forth and note
whether or not the unit tends to oscillate at either
side of the center frequency to which it was orig-
inally peaked. Operation of the unit should be
smooth without oscillation at either side of the
center frequency. If a slight tendency towards
oscillation is found at one sige of center resonance,
it may be corrected, for all practical purposes, by
backing off slightly on the Selectivity control.

The ratio of capacitance between C4 and C5
controls the smoothness of tuning as C3 is varied.
Although variable padders may be used across
these capacitors to realize the optimum ratio, the
fixed '.'alll)les used in the models were found to be
close enough for good operation.

Now tune in a phone signal while the Q Multi-
plier is set for P[*u&:, near maximum selectivity and
with C3 set at the center point. Then rotate C3,
and it will be found that other phone signals, within
10 ke., may be tuned in without retuning the re-
ceiver itself. Then set C3 back at the center point,
and tune in the signals with the receiver in the
normal manner. Either method of tuning may b
used, although the latter is more convenient with
phone reception.

Mobile Considerations

For the mobile model, the operations requiring
tuning of C3, should be made by tuning L2 slug
instead, which should remain fixed after the proper
h‘t'ltillg has been determined.

With the Selectivity control set for the utmost
selectivity, a tendency to howl may be noted as the
receiver is tuned into the sidebands of a particular
signal. This is a characteristic which can be found
in almost any type of filter having extremely sharp
selectivity, Um}nuht{*dl}y the selectivity at this
point will be too great for good intelligibility, so a
reduction in selectivity will be desirable with the
attendant elimination of the howling effect.

The selector switch may be rotated back and
torth between Off and Peak, so that selectivity com-
parisons can be made with and without the Q
Multiplier in the circuit.

C-w signals, with the receiver’s b.f.0. turned on,
should ah;ﬂ be tuned and checked in the same
manner as described above, A b-f-o beat of from
500 to 1000 cycles should be used. The crystal-
like sharpness of c-w signals will make tuninjg the
receiver alone rather critical, and it will be found
best to tune the receiver as near as possible to a
c-w signal, and then to use the Q Multiplier tuning
control C3 for precise tuning or peaking. ﬂ

Just as a howling effect may F)fs noticed at the
sidebands of a phone signal, so a similar effect may
be found when an extremely selective filter is used
for the reception of c-w signals. This will be in
the form of a bell-like ringing sound at the peak
of the signal. Here also, the selectivity may be
reduced slightly for optimum readability.

SSB Reception

For SSB reception, set the Q Multiplier at Off.
Also turn on the b.f.o., and tune it to the if.
This point is often marked on the receiver. If
it is not, it may be found approximately by tun-
ing the b.f.o. for the lowest pitched background
noise when no signal is present.

After the b.f.o. has been set, a SSB signal should
be tuned in for the best intelligibility and natural-
ness of voice. To avoid overloading of the receiver,
and to prevent messil_'n]g up the a-v-c system, the a-f
volume control should be turned way up, and the
r-f gain control should be turned down to a com-
fortable listening level.
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The mobile model of the "Q-Multiplier”
has only a switch on the front panel. The
knob on the bottom is for varying the
position of the selectivity peak in the
passband via L2.

Then set the Q Multiplier at Peak
and rotate C3 to a point where the
best signal level and best audio fre-
quency response is realized. If the
receiver has not been tuned t-mwl]}' to iru“ii:rin}.
during the initial tuning, it may be necessary to
trim its tuning 51i_r_{!1t]}' at this time to I}Iudm'v the
most natural muuﬂ.]iug voice.

[f the receivers h-f oscillator is on the high
frt'tiln'nt'}' side of the received .\'igrlu] ( this is the
case in most communications receivers), the ()
quf!ipﬁrr will I‘H.‘;l]i the upper sideband when C3
is rotated towards maximum L';lp;u'it;u'u.'f_*, and the
lower sideband when it is rotated towards mini-
mum capacitance. The direction in which C3
must be rotated to obtain the best signal level will
indicate which sideband is being transmitted. 1
the transmitted sideband is known beforehand (on
14 Mc. the upper sideband is usually used; on 4
Me., the lower ), C3 may be tuned slightly off cen-

i = — e — R . O

Above chassis view of the fixed station model

which incorporates all of the “Q-Multiplier” fea-

tures. The tuning condenser is C3 and the screw
driver slotted potentiometer is RS,
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ter in the corresponding direction before the tuning
described in the second previous paragraph, is
made.

As C3 is rotated for the reception of the correct
sideband, the quality, or audio frequency response,
of the SSB voice signal will change, because the
limits of the narrow 11;1:-;51:;1{“:1 of the Q Multiplier
will shift to a different frequeney spectrum accord-
ing to the position ol the peak in the normal pass-
band of the 'receiver. As an example, if the peak
is set for 1 ke. off center, and if the filter :-_;{*lt'L*th'il}
has a bandwidth of 1 kc. at the 6 db. points, then
the received a-f response will be 500 to 1500 cycles.
The peak at 1000 cycles will be the reference, and
the points at 500 and 1500 cycles will be down
6 db.

The Q Multiplier will therefore enable the op-
erator not onlv to select the correct sideband with
ease. but also will enable him to obtain the most
desirable audio frequency response, ut_'t'nri_ling to
the position of the peak and the degree of selec-
tivity. At the same time ;l[ljelL‘[‘l'll’. QRM may either
be eliminated or substantially reduced due to the
selectivity ol the svstem.

As Imi'nlnl out earlier, the tuning of the h.f.n_.
or the reeciver itself does not have to be changed
as the Q Multiplier is adjusted, which together
with the procedures described above, makes the
tuning of SSB signals simpler than that required
with other methods.

Null Position

Set the Q Multiplier switch to Off, and with the
receiver's b.f.o. also turned off, tune in a steady
nnmodulated carrier. Then disable the a.v.c., turn
on the b.f.o.. and tune the latter for a beat note ol
from 500 to 1000 cvcles. Set the Q Multiplier Null
fh'pi'h control R8 (screw driver u{ijnﬁ!nu-nt} at
about its midpoint, and rotate the selector switch
to Null. Adjust C3 until the a-f level of the beat
note drops to a minimum. Adjust R8 for a better
minimum. Then alternately adjust C3 and RS
until the best null is attained. The adjustment of
both C3 and R8 will be very sharp, and caretul
manipulation of these controls will produce a nearly
complete null.

(Continued on page 63)
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Anthony J. Patti, W2YPQ

The 25-watt, four-band, phone/CW transmitter
described in this article has a number of features
of interest to the Novice and old timer alike. It
covers the amateur spectrum between 7 and 30
megacycles and features optional crystal or built-
in, variable-frequency control. It will feed power
into practically any type of antenna.

This unit offers the Novice the opportunity to
build a modern transmitter, which he may use
immediately as a crystal-controlled, code trans-
mitter in the 7.2-Mc. and 21.2-Mc. Novice bands.
Later, when he obtains his General Class license,
he can expand his scope of operations to include
both phone and code on the 7-, 14-, 21-, and 28-
Mc. bands, utilizing the advantages of the v.f.o,
or of crystal control, as conditions indicate.

It should appeal to the old timer for the same
reasons that impelled the writer to design and
build it. At W2YPQ, the Complete 25er serves
as an ever-ready portable and emergency trans-
mitter. It is often used at hamfests, l’ijd days, and

radio club meetings, where it has been quite valu-
able “talking in” visiting mobiles.

At home, the transmitter is usually set up on
the 28-Mc. band and connected to a ground-plane
antenna in the attic. It is fine for talking to the
local gang when it is inadvisable to turn on the
“big” rii, It does an exceptionally good job work-
ing mobiles because of the vertically-polarized
antenna. The transmitter causes not a flicker of
TVI on my 1950-model television receiver, the
antenna of which is mounted on the roof, directly
above the tr;msmitting antenna.

The transmitter has not been used as con-
Si.'-;tr.'ntl}' on the other bands as it has on 28 Mec.,
because I have other transmitters for them: never-
theless, it gives an excellent account of itself on
these bands, and I have had many contacts on
them, especially on 7 Mc., where it feeds a %-
wave antenna about thirty feet high.

Oh yes, the transmitter has served as an emer-
gency exciter for a pair of 813's.

17
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The Circuit

The circuit (Fig. 1) of the Complete 25’er was
chosen to provide a maximum of operating flexi-
bility, without evolving a mechanical and electrical
horror to construct. It starts out with a 6C4 in a
conventional, “plate tickler,” variable-frequency
oscillator, covering 3500 to 3700 ke. No claims are
made that this is the best-possible circuit, but it has
given satisfactory service in the W2YPQ mobile
since 1949. The v.fo. drives a second 6C4 as a
fixed-tuned, 7 Mec., frequency multiplier, which
becomes the oscillator during crystal-controlled
operations.

The third tube is a 6AK6 pentode, operating as
an amplifier, frequency duubﬁer, tripler, or quad-
rupler, depending on the mode of operation. Its
pre-tuned, Elﬂte—tank coil is plug-in for band
. changing. This stage is keyed in its cathode circuit
for c-w operation,

The 6AK6 drives a 2E26 in the output stage,
which utilizes a pi-network output circuit, that is
capable of delivering power to a wide range of
antenna load impedances. Being specifically de-
signed for radio-frequency service, the 2E26 is
more satisfactory than the audio-frequency pen-
todes frequently used in the output stage of E}w-
power transmitters.® A 47-ohm resistor (R7) in
series with its grid lead, right at the tube socket,
eliminated all trace of instability in the stage.

Modulation is accomplished with a pair of
6AQ5’s in parallel. Their output into the 2E26
plate circuit is through the Hrim:ary of a 20-watt,
replacement-type,  push-pull, speaker-matching
transformer, which acts as a center-tapped modu-
lation choke. A 6BA6 and a 6AT6 in cascade
drive the 6AQ5’s. They have sufficient amplifica-
tion to permit using a crystal microphone or other
low-cost microphone with the transmitter.-

A conventional power supply, built around a
replacement-type “TV” power transformer, a
5UGH4 rectifier and a condenser-input filter, powers

* For the same reasons, it would seem logical to substi-
tute a 5763 for the 6AK6. Besides being specifically de-
signed for r-f work, the 5763 is much more rugged than
the BAKS. The difference in the cost of the two tubes is
30 to 36 cents—Editor.

“Tony” Patti was origi-
nally licensed in 1938 as
W3IHQK., The W2 call
came about in 1948.
W2YPQ holds a class A
license and activity is
noted on 10, 20 and 40
meters. Both phone and
CW are used. Tony
likes to build equipment
as well as spending
some lime ragchewing.
Mobile on 10 meters with
home - built equipment.

War service in the Fiith Army. Last month Tony was
= elected president of the South Jersey Radio Associa-
g tion. Employed as a customer engineer for IBM in the
E electric accounting division. W2YPQ is married and
e

AR

the father of two charming daughters. Home address:
1912 Bryn Mawr Ave. Haddon Heights, N.].
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Cl1—17.56 pupfd., ceramic
insulated midget vari-
able (Hammarlund
HF-15).

C2, C3, C4—100 pufd.,
NPO ceramies.

Cs5, C22, C29—0.01 ufd.,
ceramiecs, 600v.

Cé, CB8, C12 — 47 puufd.,
mica.

C7, C9, Cl10, Ci11, C13,

ceramies (0.002 pufd.
will be o0.k.).

C15—0:0047 ufd., mica.

Cl6 — 100 pufd., midget
variable.

Cl17—140 to 250 puufd.,
variable (see text).

C18 — 0.1 pufd., paper,
G00v,

C20—0.005 pufd., paper,
600v.

C21—10.0 ufd., 25v., elec-
trolytic.

C23—50.0 ufd., 50v., elec-
trolytie.

C24, C25, C26 — Three-
section, 10.0 d.,
450v., electrolytic
(CD type QC-11145).

C27—38 pufd., ceramie.

C28—3-30 pufd., ceramie
trimmers (Erie
TS2A-4) FOUR are
required.

C30—0.001 ufd., mica or
cernmic.

Ch -—1T henries, 150-ma.,
filter choke (Stancor
C-1710).

F—2-amp fuse and hold-
er (Buss HKP).

M — Milliammeter, 100-
160 ma.

R1—47,000 ohms, % w,
R2—68,000 ohms, 4w,

R3, R5 — 56,000 uhmn‘
1ow.

R4—560 ohms, 1w.
R6—27,000 ohms, ow.
R7—47 ohms, %w.
R8—270 ohms, 2w.

R9, RI10 — 68,000 ohms,
2w,

R11, R13 — 1.0 megohm,
1L w.
R12—1200 ohms, 4w,

R14, R23—470,000 ohms,
ew, -

R15—500,000-0hm poten-
tiometer.

R16—1000 ohms, 4w,
R17—100,000 ohms, %w.
R18—250 ohms, 10w,
R19—20,000 ohms, 10w,
R20—3000 ohms, 10w.
R21—47,000 ohms, 2w.
R22—10,000 ohms, 10w.
R24—10,000 ohms, 1lw.
RFC—2.5 mh., r-f choke.

Ryl1—DPDT relay, 6-volt
a-¢ coil (Guardian

KR11A).

Swl — Two-pole, 2-posi-
tion, rotary switch
(Mallory 8222-J).

Sw2, Sw4, Swi — DPDT
toggle switches,

Sw3 — DPST toggle
switech.

Tl — 400-0-400 wvolts @@

200 ma., bv. 3
amps., 6.3v, b
amp. (Stancor FPM-
8412).

T2 — Push-pull, 20-watt,
output, 10,000 ohms
plate-to-plate (Stan-
cor A-3830).

Cabinet — Tx14x8"” (Bud
C-Fﬂﬁ}-

the transmitter. Its output voltage is approximate-
ly 350 volts at a normal current drain of 150
milliamperes.

Although not quite as convenient as band switch-
ing, using plug-in coils in the last two stages
greatly reduces constructional complexities in the
transmitter. Besides, it takes only a few seconds
to change coils and to tune up on a different band.
Spare coils are clipped into large fuse clips
fastened to the inside of the cover.

The 3.5-Mc band is not covered, because I am

not particularly interested in that band, and I
did not think the added cnveraEe would be worth

the trouble of including it in the transmitter.®

* Adding 3.5-Mec. coverage to the transmitter while re-
taining the 21- and 28-Me. bands would require rede-
signing the r-f section almost completely. However, it
should not be extremely difficult to shift the coverage to
3.5 to 14.4 Mec. This would entail shifting the v.f.o. to
1.8 Me., the second stage to 3.5 Me, and winding 3.5-
Me. coils for the BAK6 and 2E26 stages, This could be
accomplished by approximately doubling the number of
turns specified in Table I for L1, L2, and L3 and the
7-Me., Lj and L5 coils. Also, the capacity of CI would
have to be doubled, to permit covering the entire 3.5-4
Me. band. A grid-dip osecillator would be invaluable in
adjusting the new coils. This information is included
I:éere to spare W2YPQ unnecessary correspondence—

ditor.
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Fig. 1. Wiring schematic of the “Complete 25-er.” The parts list appears on the facing page. The “CW- |
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Construction

The Complete 25’er is built on a 7x13x2-inch
chassis and housed in a 7x14x8-inch cabinet ( Bud
C-995), with an 7x14-inch aluminum panel. The
photographs show clearly its appearance and the
placement of most of the parts, while Figs. 2 and
3 serve as drilling templates for the coil and tube
socket holes and for the panel controls.

The positions of the power supply components
and the output modulation choke are not critical
and will depend largely upon the particular com-
ponents used. For example, the power transformer
suggested in the parts list (Stancor PM-8412)
is different from the one actually used in the
original model. The suggested transformer has the
same ratings, but the new dimensions permit
mounting it in the space available more easily. The
remaining pmver-suppl}' components may be
mounted as space permits.

While dril{ing the chassis, drill a handful of
i.inch to %-inch holes in each end to improve the
air circulation under it.

As can be seen in the under-the-chassis photo,
condenser C1 is mounted below the chassis and
is coupled to its dial by means of a home-built
right-angle drive, similar to the National ACD.
Actually, this construction is hardly necessary. I
suggest mounting the condenser in the conven-
tional manner on a small bracket above the
chassis. Couple it to its dial through a semi-
flexible shaft coupling and use £14 wire between
it and the other components of the stage.

Another possible modification is in the antenna
loading capacitor C-17. Referring to the front photo
and drilling template, there is a relatively wide
space (2%") between it and the transmit/receive
switch Sw5. At one time an additional, 100-puufd,
variable capacitor was mounted in this space and

20 ¢ CQ e January, 1955

Top rear view of the
“95.-er.” Since this photo
was taken, a two-contact
terminal strip has been
added to the rear chassis
lip. This is shown in the
schematic on the preceding
page as, “To Receiver
Standby Circuit.”

connected across C17, to allow greater control
of antenna loading on 7 Mec., when a very low-
impedance antenna was being used. A single, 250-
uufd. condenser at C17 will normally give all the
control required, and a slightly more-symmetrical
panel will result if it is spaced equally between
Sw2 and Sws.

The v.f.0. condenser C1 is controlled by a Na-
tional AM, 5:1 ratio vernier dial, and the pi-net-
work input condenser CI6 is eontrolled by the
National P dial. which matches the AM dial in
appearance, but is directly driven.

Across the back of the chassis are mounted,
left to right; two RCA-type p}mnn connectors, one
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Fig. 2. Partial drilling template showing the posi-
tions of the tubes, crystal, etc. Compare this with
the photograph at the top of this page.



Table |—-Coil Data

LL1—32 turns, No-28, enam. wire, close wound on
14" slug-tuned form.

LL.2—38 turns, No-28, enam. wire, close wound, 1"
below L1.
Both windings wound in same direction. Con-
nect top of L1 to 6C4 grid and bottom of L2
to plate.

1.3—65 turns, No-30, enam. wire, close wound on
4”7 slug-tuned form.

L4—All coils close wound of No-22 enam. wire on
l-inch forms.

T Me.: 22 turns.
14 Me.: 10 turns.
21 Mec.: T turns.
28 Mec.: 5 turns.
Note: A 3-30 pufd., ceramic trimmer con-

denser is mounted permanently across each
L4 coil. See text for details.

L5—T7 Mec.: 18 turns, No-16, 14" in diameter,
1% " long.
14 Me.: 8 turns, No-16, 14" Iin diameter, 1”7
long.

21 Mec.: 8 turns, No-14, 1" diameter, 1” long.
28 Mec.: b6 turns, No-14, 17 diameter, 1" long.

above the other, for the antenna input connection
and the connection to the receiver antenna ter-
minal; recessed male a-c power receptacle; fuse
holder; phone/CW switch Sw4; and microphone
connector. After the picture was taken, a two-
terminal strip was added to the left of the an-
tenna terminals to accommodate the auxiliary set
of contacts on Sw5. These terminals connect to
the receiver “standby” terminals, to make switch-
ing from “transmit” to “receive” a single-switch
operation,

The remaining components are mounted on the
chassis near their associated tube sockets. Con-
sult the bottom picture for approximate positions.
For a permanent job, use lock washers under each
mounting nut. Mount RI5 and its extension shaft
early; so that you do not block the path of the
shaft with other components.

Most of the fixed resistors and condensers are
supported by cutting their leads short and con-
necting them directly between the socket terminals
and ground or associated components. Several in-
sulated tie points are mounted on the -chassis
where required for additional supports.

Wiring is essentially point-to-point, using solid,
tinned wire for the plate and control-grid leads
in the r-f section ;1115 flexible, insulated wire for
the remaining connections. Shielded wire is used
between the microphone connector and the control
orid of the 6BA6 and for the connections to the
gain control RI5. Normal precautions were em-
ployed to keep all r-f leads short.

I made provision for shielding the first three
r-f tubes and the speech-amplifier tubes, but
there is no dillerence in the operation of the trans-
mitter with the shields on or off; therefore, they
are normally left off. Nevertheless, it is possible
that the partial shielding offered by their bottom
halves provided all the shielding that may be re-
quirc‘{l.

Full coil data is given in Table I, L1/L2, and
L3 are wound on slug-tuned, %-inch diameter
forms. I used the forms from RCA 71426, TV i-f
transformers, from which I stripped off the original
windings. The four L4 coils and the two higher-
frequency coils for L5 are one inch in diameter
( Millen 45004), and the two low-frequency coils
for this position are 1% inches in diameter.

Each L4 coil has a 3-30 pufd., adjustable ce-
ramic condenser (C27) connected permanently
across it. Solder stiff, tinned leads to each con-
denser and thread them through the coil socket
pins from the top. Pull tight and solder. If it is
difficult to thread these wires into the same socket
prongs in which the coil windings terminate, use
the other pair of prongs. Then solder jumper wires
across the socket terminals to connect the con-
denser across the winding.

(Continued on page 60)

Bottom placement view. The
author mounted C1 on a
right angle and, although
not labelled in this diagram,
it can be seen just to the left
of the R15 extension shaft
between L1/L2 and LS. See
text on the location of C17.
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Many types of handy-talkie transmtter-re-
ceiver combinations have been described and
pictured in the radio periodicals and this
one is different only in certain details and
refinements that make it especially suitable for
its intended application. While this type of
gear is largely a novelty to the individual Ham,
it has very definite and important uses in club
activities and Civil Defense work.

Six-meter operation was selected so the unit
could be used in conjunction with Pachksels!
for local work. It is designed for low battery
drain, simplicity, and ruggedness as well as
convenience in operating. Since it is made to
be carried, a shoulder strap is provided for the
occasions that require a long period of opera-
tion. The kind of walkie-talkie you hold up
to your ear has considerable sales appeal, but

1Johnson, “10/6 Packset,”

CQ, May and July, 1954, pp.
52 and 26, respectively.
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Clifford C. Johnson, WQURQ*

1258 Van

Buren, St. Paul E-4, Minn.

if you have to use one for any length ol time,
it soon becomes tiresome to your arm, whereas
a telephone handset that can be returned to its
cradle is a distinct advantage. The inexpensive
telephone sets currently available should work
very well although the one pictured is surplus.{

Note the absence of external tuning con-
trols. In actual operation this type of gear is
used on only one frequency in conjunction with
a fixed station or net so it IS not necessary to
have it readily tunable. In fact, in club ac-
tivities where a great many fellows operate the
equipment it is highly desirable not to have
tuning controls where they can be tampered

¥ A biography of the author appeared in conjunction with
his article in the Oectober 1954 issue.

T The handset shown in the cover photograph is a West-
ern Electric “MS-100-E."” It contains a regular F-1 ecar-
hon miecrophone button and a 200-ohm earphone unit.
Various other handsets are available at war-surplus
huoses throughout the country.—Editor.
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with. External controls may be accidentally
moved while carrying the equipment around
and a protruding crystal might even get lost.
Only two switches are accessible for operation,
a battery “off-on” and the “push-to-talk” switch.
The latter is on top next to the antenna where
it is not only convenient for operation, but
permits the shortest possible leads for coupling
the link to the antenna to keep losses at a
minimum,

Unusual Construction

The unique feature of this strap-set is the
“book” type of construction with the radio gear
on one side and all batteries in the other hall
of the book. In this fashion they may be
changed readily. All tuning controls are screw-
driver adjustments and are accessible when the
case is open. Both the transmitter and re-
ceiver may be tuned to any frequency within
the band. Tubes and crystal are easy to change
and only one tube type is used. The construc-
tion is simplified by building the entire radio
portion on an inverted “L” shaped chassis
which fastens into one side of the case and can
be taken out by removing a few stud bolts.

The circuit is one which attempts to get the
most out of the least parts. The oscillator
triples from 8-megacycle crystals in one half ol
the 3A5 tube and doubles to the output fre-
quency in the second half. This triode section
is connected as a neutralized doubler to get a
little extra output. The valve of C4 is not
critical and a 5 pufd. ceramic is about optimum.
The 3A5 modulator trtodes are connected in
parallel for a little more audio. A small filter
choke seems to give better modulation than any
transformer tried in the Heising circuit. The
split stator tank condenser (C5-C6) is made of
two ceramic trimmers connected together. The
same arrangement is used in the receiver to
eliminate body effects or noise when tuning up.

J__ﬁi.u.,.
i’?ﬁff‘i
Z* Tt

C1, C5, Cs, C7, C8—b5-25
upfd., ceramie
variable, Erie b557.

C2, C10—0.001 pufd.,
dise ceramic.
C3, C9—50 aaufd., tubular

R2—56,000 ohms, 4w,

R3—5.0 megohms, ¥w.

R4—1.0 megohm
potentiometer.

RFC1, RFC2—R-{
chokes, National R-33.

Swla/Swlb, Sw2a/Sw2b

ceramie. 2
—DPDT slide switch.
C":i Ff‘c{d'- tubular T1—Output transformer,
ceram Triad M1X modulation.
C11—0.005 pfd., disc T2—Transceiver trans-
ceramic.

former, Triad A21X,
Batteries—Two size D"
flashlight, one 6-volt
Burgess Z4 for bias
and a 90-volt Burgess
N60 for the plates.

Chl1—Small size filter
choke with a resistance
between 200 and 300
ohmas.

R1—10,000 ohms, 4w,

Parts list and wiring diagram

The complete receiver is just one tube, a
super-regenerative detector with one stage ol
audio. The usual objection to the rush box
receiver holds true with this one, but the
radiation is only a few hundred feet and it was
not deemed worthwhile to spend battery cur-
rent on an r-f stage. No other simple receiver
has the particular virtues of the super-regenera-
tive for this type of gear. It is broad enough to
be fixed tuned and left without any further ad-
justment for the kind of operation the Strap

Set 1s designed for. The receiver volume 1is

about the same as one has over the ordinary
telephone.

Modulation

A regular transceiver audio and mike trans-
[ormer is used. Note that the secondary is
common to both the transmitter and receiver
audio with a common bias battery. This ar-
rangement is possible because switching from
“Receive” to ““Transmit” is done in the fila-
ment circuit. The 3A5 filaments are operated

January, 1955 e CQ e 23



in series (series parallel in the transmitter sec-
tion) from standard size “D” flashlight batteries
not only to lower the battery current, but to
put 3 volts on the mike which is energized
only when the transmitter filaments,are turned
on. T is actually a modulation transformer
(Triad M1X) with the secondary taps connect-
ed to match the 200-ohm telephone type hand-
set.

The three r-f coils are wound on 34-inch
diameter polystyrene rod tapped at one end for
mounting bolts. The oscillator coil is wound
slightly different than customary when using
this circuit with cathode type tubes. It works
very smoothly although the output will vary
considerably depending upon the activity of
the crystal used.

Two standard aluminum chassis 5"x9%4”x114”
are hinged together to make the case for the
strap set. One side contains all the batteries
and the battery switch. It also has the handset
cradle and carrying strap attached to it. The
bias battery is fastened in with a clamp and the
B battery fits in at the opposite end. The
flashlight batteries are held in place by a bat-
tery container commonly used in model air-
planes. "T'his container is modihed to allow

series connection of the “A” batteries by drilling

holes in the end and installing insulated bolts
which are jumpered together to put the cells
in series. A small trunk snap bolted to the top
of the case holds it together.

Wiring and Operation

Hardware store Hashing tin is used to make
the chassis which is 8” long by 134” on top
where the tubes mount, with a two-inch side
bent down to form the “L.” The ends are

Coil Data

L1—15 turns, #26 enam.
=R spaced to occupy %" on
GRID a 35" dia. polystyrene

rod cut to 1%"” long.

L2—10 turns, 330 cotton cov-
ered wire, close wound
in opposite direction of
Ll (on same form) at
the B plus end.

XTAL

DETAL OF Li-L2

L3—6 turns, £26 enam. spaced to occupy %" on a
%" dia. polystyrene rod cut 13" long.

L4—Same as L3, wound 4" from that winding on
same form,

L5—2 turns of hookup wire wound between L3
and L4.

L6—3 turns, 26 enam. located about 1&” below
grid end of LT.

L7—14 turns, 26 enam. spaced wire diameter on
a %" dia, polystyrene rod cut 135" long.

L8 —~Loading coil, 14 turns, 26 enam., spaced 114"
on a %" polystyrene rod 14" long.
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Approximate chassis layout sketch

turned in and soldered to the top for strength.
A Y-inch lip is turned up from the top and
sides and small nuts soldered to it to take stud
bolts when fastening it into the case. A three-
prong Jones connector is mounted on the re-
ceiver end of the chassis and a corresponding
cutout made in the case to insert the plug
from the handset. Flexible leads are run be-
tween the batteries and the radio chassis going
through a grommetted hole in the transmitter
end and attached to a terminal strip.

The transmitter and receiver sections are at
opposite ends of the chassis with the modulator
tube in the middle. The interstage transformer
(T2)is on top of the chassis and the output trans-
former (T1) is just below it on the inside. The
regeneration control is below the detector tube
and mounted in a 3%4-inch hole in the side of
the chassis. It is cut off as short as possible and
slotted with a hack saw for screwdriver adjust
ment. Both the transmitter and receiver split-
stator tuning condensers are made by mounting
two ceramic variable trimmer condensers side-
by-side on a thin sheet of bakelite which in
turn is fastened to the chassis with a small
metal bracket. This makes a compact, space
saving and vibration free tuning system. The
modulation choke (Chl) is inside the chassis
below the crystal socRet and the final tank
coil is on top the chassis adjacent to the send-
receive switch for short leads to the antenna.

The antenna is brought through the case by
means of an §-32 brass bolt insulated with fiber
washers and secured on the outside with a nut

( Continued on page 67 )
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Jack N. Brown, W3SHY

Contributing Editor

The recently announced Burnell S-15000 toroid
filter adds one more piece of equipment to that
available to the radio amateur for single-sideband
reception and generation. This miniaturized 50-kilo-
cycle filter is ideal for use in SSB receiving adapters
similar to the filter adapter described in Chapter I
of “Single Sideband Techniques.” Since the filter
output is unbalanced (no center-tapped windin%)
the use of the varistor modulator is not possible.
The easiest and most convenient expedient is to
use a standard receiving-type of mixer tube as the
50-kc. detector. A separate 50-kec. oscillator tube
could be utilized or the oscillator section of the
pentagrid tube could be used for this carrier in-
sertion function. Using the filter in a receiving
adapter is a relatively simple process and the
Burnell Company literature® should prove helptul
along this line.

Use of the filter in a transmitter-exciter also sug-
gests itselt to the experimenter. Using filters whose
pass-band frequency is below 200 kilocycles means
a double heterodyning process in order to trans-
late in frequency the 50-kc. sideband signal to
some useful amateur frequency. This is necessary
to eliminate the unwanted products of mixing from
the desired SSB signal.

The Exciter Block Diagram

It was decided to design and lay out this exciter
in a manner similar to that of the exciter described
in Chapter VIII of my recent book. The operation
and control features are in all respects similar with

* See the booklet, “Low Cost Single Sideband for Ama-
teur and Commercial Equipment.” Burnell & Co. Ine.,
Yonkers 2, N. Y.

a minor exception concerning the sideband switch-
ing feature. All other features are the same: voice
control operation, receiver ;mti-trip, carrier inser-
tion, sideband switching, VFO control, funda-
mental 4.0 meguuyulﬂ output and prm-*isinns for
working 40 and 20 meters.

It was decided to incorporate two pﬂruﬂel out-
put tubes instead of the single 6146 tube employed
in the Chap. VIII exciter. This was done to give the
operator who has no desire for a full-gallon sta-
tion, a moderate amount of power in a small pack-
age so that he would not be in the “bare-footed”
exciter class. The exciter is capable of 75 watts
output peak-power and the nominal “meter-power”
is about 100 watts input.

Refer to Fig. 1. The microphone feeds the
SeeecH Awmp. which is a two-stage dual-triode
(type 6SN7) arrangement. This in turn feeds the
speech signal to the CaTHopeE FoLLower isolation

The popularity of the SSB exciter described in
”Single Sideband Techniques’ led the author to
design a similar transmitter with a little more
power output and using a toroid filter for side-
band selection. Many of the features in this trans-
mitter are identical to those detailed in Chapter
VIl of “Single Sideband Techniques.” In order
to reduce unnecessary duplication, the reader will

note considerable cross-referencing. In particular,
the power supply is not shown as it is an exact
duplicate of the one outlined on pages 82 and
84 of the S5B book. This is a two-part story with
the second part appearing in the February issue.
—Editor.
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Fig. 1. Block diagram of the unit described in this two-part article.

and impedance matching stage. The BaArancep
MoburaToR stage operates at a 50-kilocycle fre-
quency and combines the speech signal from the
Catuope ForrLower stage with the 50-kilocycle
r-f signal from the 50-Kc. OsciraTor stage. Thus
at the input to the Burnell S-15000 filter there
exists a d}uuble-sideband suppressed-carrier signal
in the 50-kilocycle part of the spectrum.

The Burnell Filter now performs the task of
removing the upper sideband and passing the
lower sideband. So the signal remaining at the
filter output is a lower sideband signal occupying
the 3-kc. band just below 50 kilocycles, that is,
the suppressed carrier frequency is at 50 ke. and
the sicEz and energy is distributed down to about
47 ke. The single sideband signal has now been
generated and the carrier thoroughly suppressed
and the remaining task is to hererodyne it up to a
useful frequency and amplify it sufficiently to
justify radiation.

Sideband Switching

The first Mixer stage accomplishes one step of
the necessary double-heterodyne process already
mentioned. This stage mixes the 50-kc. SSB signal
with one of two possible crystal oscillator fre-
quencies so that the desired mixture frequency is
near 450 kilocycles. It is at this point that the
sideband switching feature is also added. The stage
labelled L.F. XtTaL OsciLLaTor is a Pierce oscilla-
tor with one of two possible crystals chosen by
the sideband switch. The two crystals that were
chosen for this particular exciter were at 400 and
500 kilocycles. These exact frequencies are un-
necessary for proper operation, as any pair of low-
frequency crystals that are 100 kilocycles apart
ine?requency may be used. The frequency that lies
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mid-way between the two crystal frequencies must,
however, fall within the tuning range of the i-f
transformers used in the unit. Thus the output of
the first Mixer is tuned to 450 kilocycles. If the
sideband switch is thrown so that the 400 kilo-
cycle crystal is used in the L.F. XtaL Osc. circuit,
the resultant SSB signal at 450 kilocycles will be
a lower-sideband signal. If the 500-kc. crystal is
used, the resultant signal will be an upper-sideband
signal whose suppressed-carrier frequency is at
450 kilocycles.

The acfvantage of using this system of sideband
switching over that used in the SSB exciter de-
scribed in Chapter VIII is that the carrier fre-
quency remains fixed while the sideband actually
“flips” over to the other side of the carrier fre-
quency. This makes retuning of the transmitter
unnecessary when it is desired to remain on the
same carrier frequency and change sidebands. Side-
band switching with the mechanical filter necessi-
tated returning the v.f.o. three kilocycles so that
the sideband would have the same carrier fre-
quency as the original sideband.

The LF. AmpLiFIER is for isolation purposes more
than for amplification. The selectivity of two i-f
transformers is necessary to separate the 450-kc.
SSB signal from the heterodyning oscillator signal
at 400 or 500 kilocycles. These two extra signals
must be thoroughly suppressed at this point since
the high-frequency tuned circuits that follow will
offer little selectivity for signals that lies only 50
kilocycles from the output signal.

The second Mixer stage is the conversion stage
that mixes the 450-kilocycle SSB signal with the
signal from the VFO that operates between 3350
to 3550 ke. The sum-mixture is chosen which now
places the SSB signal in the 75-meter band. Thus




the Mixer output circuit is tuned to the 4.0-mega-
cycle band. Since an additive mixing arrangement
was used in the second Mixer the qldthmd is still
a lower sideband if the original 450-kc. signal was
a lower sideband. The reverse is true, that is, if
the 450-ke. signal is an upper-sideband signal, the
75-meter signal will also be an upper sideband
signal,

The signal is now amplified in the 4-Mc. AmpLi-
F1ER. This amplifier ﬂﬁlﬂrﬂt{‘ﬁ in class A or AB,; and
brings the signal level up sufficiently to drive the
next stage. The 4-Mc. AMPLIFIER nutpnt can be
connected to an external band-changing he terodyne
unit (see C hﬂpfrr X of "SSB Ifrhmquv ") or
patched straight through to the Power AsprLiFien.
This output ﬁtagr operates in class AB, .md gives
an output of 75 to 100 watts pt"lk output. A con-
servative figure of 75 watts is given for an dLEt‘pt-
able .unuunt of distortion products (30 to 35 db.)

The carrier insertion feature was tempor anh
neglected in this discussion so that the signal
channel could be dealt with with continuity. The
block labelled Carnrier INsertTiON takes a portion
of the 50-Kc. OsciLrator signal and feeds it
around the sideband filter to the grid of the first
Mixer stage grid, This permits inserting carrier
for tune-up or operating purposes.

The block labelled Voice Contror Asmp. has
two stages which amplify the speech signal, rectify
it and operate the control relay (VOX Reray).
This enables the transmitter circuits to be energized
when the microphone is spoken into. The receiver
circuits are also simultaneously disabled when the
transmitter is turned on. The relay controls the
plate and screen voltages on the last three stages
of the unit for eflicient control of the system.,

The Revir. AnTi-Trie stage enables the npemtnr
to use voice control upt*mtmn and still enjoy the

Above rear chassis view of
the "“SSB 75-Watt Exciter.”
The Burnell filter is in the
lower right hand corner of
the chassis. The crystals used
for sideband switching may
be seen near the small Mil-
ler i-f transformers. Tweo
6146 tubes are partially
hidden behind the shield.

feature of receiving with the station loudspeaker.
This prevents the qudipe'ﬂu:r signal from tripping
the voice control circuits.

The Speech Amplifier

Refer to Fig. 2. Tube V1, serves as the two-stage
speech amplifier. The input circuit to Vla accom-
modates the usual variety of high impedance
microphones, The small condenser, C9, from the
grid of VI to ground is to prevent any r-f from
getting into the audio channel. The remainder of
the circuit is quite conventional and needs no
explanation.

The Cathode Follower

This stage, V2a, isolates the audio section from
the 50-kc. balanced modulator and provides the
proper input impedance conditions for the bal-
anced modulator. The audio voltage measured
across R21 should not exceed 0.25 volts peak value.
The cuuphng condenser, C16, is made Lrg_,ur than
the same circuit when used to feed a 455-kc. bal-
anced modulator,

The Balanced Modulator

This circuit is the same configuration as that
used with the 455-kc. mechanical filter with the
exception that the size of two of the condensers
were changed to make the proper impedance con-
ditions hold true at the 50-kc. frequency. C16 was
made larger (now 1.0 ufd.) and C17 was increased
to 0.01 ufd. so that the audio input terminals would
appear as a relatively low impedance at the 50-ke.
oscillator frequency. “The filter termination resistor.
R34, had to be changed to 30,000 ohms in urder
to properly terminate the input impedance of the
Burnell S-15000 filter.

The phase inverter stage that feeds the 50-ke.
oscillator signal to the two diodes operates as it did
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A Front panel view of the 75-watt SSB exciter.

Fig. 2. Wiring schematic and parts list. This list also contains those parts shown in the supplemental
schematic on page 31 which shows the power amplifier stages.

Ci, C2, C3, C§, Cé6, C8,
C11, C14, C15, C24—0.1
pufd., 400v., metalized
paper.

C4, C7, C12, C13 — 0.1
pfd., 200 v., metalized
paper.

C9, C32—50 pufd., 500v.,
mica.

C10—1.0 ufd., 400v., met-
alized paper.

C16—1.0 ufd., 200v., met-
alized paper.

C17, C18, C19, C20, C23,
C25, C26, C27, C28, C30,
C33, C34, C35, C36, C37,
C38, C39, C40, C49, C50,
C51, C53, C54, C56, C57,
C58, C60, C64 — 0.01
ufd., 600v,., tubular ce-

ramie, Centralab BC
Hi-Kaps.
C21, C22 — 600 pufd.,

500v., silvered mica.
C29, C43, C48, C52—100

uufd., bH500v., silvered
mica.
C31 — 200 pufd., 500v.,
mica.

C41, C65, C59—140 pufd.,
air variable, Hammar-
lund HF-140.

C42—0.001 jufd.,
mica.

C44—100 pufd., air wvari-
able, APC-type.

C45—356 pufd., air wvari-
able, Hammarland.

S500v.,

e CQ
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C46, C47 — 300 pufd.,
500v., silvered mieca.
C66—0.01 aufd., 500v.,

mica.
C61—0.001 ufd., 2000v.,
mica.,

C62—3256 pufd., air vari-
able.
C63—0.001
mica.
L1—30 mh., slug tuned
coil, Stancor WD-35.

pfd., 1000v.,

wire

XR-16

turns, J22
on National
form.

L3—-35 turns, F28 wire
on National XR-50.
1L4—24 turns, F22 wire
on National XR-50.
L5—Barker & William-
son “Band-Hopper,"”

Type ZA.

L6—Barker & William-
son, Type BTEL, band-
ewitching turrett,

M—0-300 ma. d.e., Simp-
son,

R1, R5, R17—500,000-0hm
potentiometer, IRE type
Q.

2, R6, R9, R16, RI1S8-
15600 ohms, lw.

R3, R10, R20, R31, R42,
R46, R56—10,000 ohms,
LW,

R4—2.2 megohm, %tw.

R7, R15, R19, R45—47,-
000 ohms, 2w,

e January, 1955

R8, R14, R25, R26—10,-
000 ohms, 1w.
R11—1.6 megohm, l&w,.
R12-—-3000 ohms, 1w.
R13, R23, R27, R28, R30,
R32, R40, R47, R64—
100,000 ohms, tw.
R21—2200 ohms, 1w.
R22—5000 ohms, %w.
R24 — 2000-ohm potenti-
ometer, IRC type .
R29, R41, R55 — 1000
ohms, 1w.
R33—10,000-chm potenti-
ometer, IRC type Q.
R34—30,000 ohms, 4w,
R35, R43, R49, R53—1000
ohms, %w,
R36—1.0 megohm, &tw.
R37, R50—200 ohms, Y%w.
R38, R51—22,000 ohms,
Low.
R39, R52—22,000 ohms,
rA
R44—1000-ohm potentio-
meter, IRC type Q.
R48—10,000 ohms, l4w.
R57, R58, R59, R62, R63,

R66, R67—100 ohms,
lw.
R60—6000 ohms, 10w.,

wire wound.

R61-—100 ohms, 4w. (two,
200-0hm, 2-watt resis-
tors in parallel).

R64, R65—47 ohms, 1w.

RFC1, RFC5 — 2.5 mh.,
r-f choke.

RFC2, RFC3—1.0 mh., r-f
choke.

RFC4, RFCé6, RFCT — 6
turns, 22 enam.
wound on resistors R59,

R64 and R6EGS,

Ryl — Three pole, DT,
10,000-ohm coil relay,
Automatic Electric
Mfg. Co., type RL-45.

Swl—SPDT ceramic wa-
fer switch.

Sw2 — DPDT toggle
switch.

T1 — Line-to-grid trans-
former, Merit AZ2024,
500 ohms to 100,000
ohms, CT,

T2, T3 — Plate-to-push-
pull grids, Stancor A-
63C.

T4, T6—455-ke. i-f trans-
former, Miller type 012-
Cl.

Vi, V2, V3, V4, V5—RCA
type G6SNT.

V6—RCA type GHSE,

Vi—RCA type 6J5.

V8, Vio—type 6SBTY.

V9—RCA type 6SHT.

Vil—RCA type 6AGT.

Vi12—RCA type Z2EZ26.

V13—RCA type VR-106.

Vid, V15 — RCA type
6146.

Xtal-l — 400-ke. ecrystal
(see text).

Xtal-2 — 500-ke. erystal
(see text).

Y1, Y2—IN34 crystals.




CQO o 29

1Nd.1N0
QIANY| 2 O

H3AIZ03Y

¢ d

._.__wm—lm 60O

93y
AOG2+|OO

January, 1955

aN9D | 4O

SINIWV IS
NAEQ| SO T Ol an&.m.

A4V e/} RV SHOLSISTY
a3/HN2FJS SST TN = LION

938 NOGZ+
23N 20

R 1 ot—

28 20
ADGL+ | SHOT—

Fd

MmO O wuw
A 244




in the companion exciter. The only change here was
enlarging the coupling condensers to 0.01 wfd. to
accommodate the lowered operating frequency.

The 50-kc. Oscillator

This oscillator circuit is of the self-excited type
and was found quite stable for its purpose. A search
was. made for a suitable oscillator coil that would
be readily available to the constructor. A television
replacement “width” coil was decided upon. The
slug-tuned coil had sufficient inductance range to
tune with the available silvered-mica condensers.
The coil chosen was the Stancor WD-5 unit which
has a secondary winding. It was thought at first
that this extra winding might be used to feed the
balanced modulator without using the phase in-
verter tube, but it was found that the impedance
of the balancing control, R24, was so low as to
stop the Colpitts oscillator circuit from operating.
No special circuit precautions were taken. If the
oscillator has a simultaneous parasitic oscillation
along with the fundamental 50-ke. signal, a 2000-
ohm resistor should be put in series with the grid
lead of V3a right at the grid pin, pin Z1. This
should curb any tendency for parasitic instability.

The Carrier Insertion Stage

This cathode follower stage is conventional and
the only precaution that was taken was to use
shielded wire to run from the cathode of V3b to
the carrier insertion control, R33, and back to the
signal grid of V8. This kept the 50-kc. signal from
getting into speech or voice control channels.
Should there happen to be too much 50-ke. signal
getting into the VOX channel, the VOX relay will
stay in the “transmitter-on” position despite the po-
sition of the VOX-ON-OFF switch, Sw2. This
condition can be remedied by connecting a 1000-
uufd. mica condenser from pin 4 of V4b to ground.

The First Mixer

This stage, V8, is the conventional receiver-
type of mixer circuit usirn% a 6SBTY tube. The
output circuit, T4, is a Miller type 12-C1 midget
“K-tran” i-f transformer. By all means use an i-f
transformer of this quality. The selectivity of the
transformers, T4 and T5, must be great enough to
successfully eliminate the mixer injection signals
at 400 and 500 kilocycles. These signals will be
c-w signals that will appear at the transmitter out-
put unless eliminated at this low-frequency level.
The oscillator injection voltage should not be too
high—a level of about 10 volts rms from pin 25 of
V8 to ground should be sufficient.

If the builder is still plagued with the presence
of the 50-ke. “off-frequency” signals after careful
construction and adjustment, a third i-f transformer
of the same type should be added to the circuit
following T'5 and very loosely coupled to T35 with
a 5 or 10 pufd. coupling condenser. The secondary
of this added transformer should then be con-
nected to the grid of V10 through the voltage
dividing network composed of R47, R48, and R49.
The increased selectivity of this added i-f trans-
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former will undoubtedly remedy the situation.
There is sufficient chassis space on the present
chassis lay-out to permit the mounting-of an addi-
tional Miller 12-C1 midget transformer beside T'5.

Another way to eliminate this “off-frequency”
signal trouble would be to use a balanced modu-
lator instead of a single-ended mixer as shown.
The Burnell filter, however, has a single-ended
output circuit and a balance cannot be easily forced
using this particular filter. A balanced modulator
circuit using a pair of multi-grid tubes could have
been used with the SSB signal fed in single-ended
while the oscillator was fed in push-pull. The out-
put circuit would then have to be a single-ended
arrangement. A calculated gamble was taken with
the circuit shown and it is felt that an attenuation
of over 40 db. of the “off-frequency” signals at the
signal grid of V10 should be sufficient for the pur-
pose. An additional i-f transformer as already men-
tioned should knock these spurious signals down
by another 20 db.

The Low-Frequency Crystal Oscillator

The sideband switch, Sw-1, selects the proper
heterodyning crystal for upper and lower sideband
operation. If the two crystals are not exactly 100
kilocycles apart the upper and lower sidebands
(when the switch is thrown) will not be exactly
“back-to-back”—that is the carrier frequency for
the lower sideband will be slightly different than
the carrier frequency of the upper sideband. This
may be corrected by putting a small adjustable
condenser from the grid-end of one of the crystals
to ground. The proper capacity must be found by
experimentation or careful measurement with a
BC-221 frequency-meter. If the crystals are slightly
over 100 ke. apart, the condenser should be con-
nected to the 500 kilocycle crystal, and if -the
frequencies are a little under 100 ke. apart, the
condenser should be connected to the 400-ke.
crystal. The capacity should be increased slowly
until the frequency comes to be exactly 100 kilo-
cycles apart. All of this must be done after the 50-
ke. nsciﬁatur has been carefully set on frequency.

The I-F Amplifier

This stage is standard in most respects as con-
ventional receiver techniques have been used. This
stage may give a little trouble with self-oscillation.
If this is the case, use heavy bypassing with large
paper or electrolytic condensers from screen and
cathode to ground. NoteE: Do not use resistor
swamping of any of the i-f transformer windings
to stabilize this stage. This will destroy the selec-

tivity of the i-f transformers that is needed so
badly.

. The Second Mixer

This stage, V10, is the final step of the double-
heterodyne system. A 6SB7Y tube is again used in
a conventional circuit. The signa] mmput to the
signal grid, pin £8 of V10, must not exceed 0.25
volts peak value so the resistive voltage-divider




This portion of the wiring schematic includes the two power amplifying stages of the 55B 75-watt exciter.
The parts are included in the main listing on page 28. The jumper between the 2E26 and 6146 stages is
used to couple to an external heterodyne unit which enables operation on other amateur bands.

composed of R47 and R48 must be used to give
an 11-to-1 reduction in output voltage of the
preceding i-f amplifier. The total shunt resistance
of the voltage divider is not low enough to harm
the selective properties of T5.

The v-f-o signal voltage from pin £5 of V10
to ground should be adjusted to 10 volts by vary-
ing the size of the coupling condenser, C43, or

changing the resistance of the screen resistor,
R56, of the v.f.o.

The V.F.O.

The familiar Clapp oscillator circuit with its
remote tank circuit is used. For this particular
exciter, a remote cable length of four feet was
used. The added co-ax capacity apparently swamps
the output to a certain extent and also changes
the required tuning capacity. Pictures showing the
constructional details of this remote box are shown.

The 2E26 Stage

This stage operates straight through on 4.0
megacycles as class A or slightly into the class AB,
region. The output circuit is “swamped” with the
100-ohm resistor, R61, so that any tendency toward
oscillation will be eliminated. Be sure that this
stage, as well as all stages, are completely stable
and free of self-oscillation.

The output circuit of the 2E26 stages goes to
the coaxial fitting on the rear of the chassis so
that it may be connected to the external heterodyne
unit for working bands other than 75 meters. For
75-meter operation the output is patched through
to the grid input circuit of the power amplifier by
using a short length of RG-58/U as a patr:hr:.nr(j.
Even though the output of the 2E26 is heavily
loaded by R61, there is plenty of driving voltage
at the grids of the following stage. The screen volt-
age is regulated by VI3 so that good linearity may
be maintained under all signal input conditions.

The 6146 Stage

This power amplifier stage uses two type 6146
tubes in parallel and is capable of 75 to 100 watts
output. The grid tank circuit is identical to that
used in the transmitter described in “SSB Tech-
niques,” i.e. the B & W “Bandhopper” is used as
a bandswitching device and is coupled through the
cold end of the coil to the link line from the
2E26 stage or from the heterodyne unit.

Two tubes are operated in parallel and the plate
impedance will be llnwered to half that of a single-
tube final. Since the “40-meter” coil of the BTEL
plate circuit turret was used on 75 meters, for a
single tube, this same coil must be modified by re-
moving sufficient turns to make the plate tank
circuit tune with about 220 uufd. for the 3.9 Mec.
band. Since the tank tuning condenser has a
straight-line wavelength plate configuration, and
has a 325 upufd. maximum capacity, the proper
point for 75-meter tuning is about three-quarters
fully-meshed. The higher frequency band coils must
also be pruned so that 100 uufd. is used for tuning
on 40 meters with the nominal “20-meter” BTEL
coil. Likewise the “15-meter” coil must be pruned
so that about 50-uufd. tuning capacity is used when
operating on 20 meters. Absolutely no trouble was
encountered in this stage with either fundamental-
frequency oscillation or parasitic oscillation. The
bias was set so that the idling plate current was

60 ma. and the stage performed just “like all the
books say.”

The Voice Control System

This part of the exciter has largely been de-
scribed in detail in Chapter VIII. The two-stage
amplifier V4a and V4b raise the speech signal to
a high level and apply it to one-half of a 6H6
tube through transformer T3. The diode rectifies
the signal and the rectified voltage appears across

(Continued on page 58)p
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and. Oveueas Newd

Gathered and r2ported by

R. C. “Dick’ Spenceley, KV4AA
Box 03, St. Thomzs, Virgin Islands

We welcome the fulluwing station to the HONOR ROLL.:
VE6MN 38-131
HAPPY NEW YEAR, AND DX, TO ONE AND ALL!!

VQ6LQ Off; Will Return in April

BRITISH SOMALILAND, VOQ6LQ: As this is being read, Charley will be on a four-month
leave in England. Upon his return, about April 3rd, he will be on the air again with redoubled
energy. VOQB6LQ's first contacts in each W district ( October) were as follows: WILZE, W2PRN
(First W), W3]JMN, W4CEN, WS5MMK, W6RW, W7AH, WSOGV, WOIFJY and W@NLY.
First in Canada was VEIMF while G3KP was No. 1 in G-land. VQ6LQ ran 200 watts and
was found near 14060 ke. Former calls held by Charley are: YI2RT, ’30-'32; VU2NH/VU2DX,
32-°35; G3LQ, 38-39; ZDI1LQ, 48 and EL3LQ in 49,

VS5KU and ZC3AC Active :

BRUNEI, VS5KU: Activity from this station has been noted around 1230 GMT near 14050 kc. He is ex-
G2KU and QSL's should go via RSGB. . . . CHRISTMAS ISLAND, ZC3AC: A report from ZL2FA

confirms activity from this rare spot by working ZC3AC on 14160-kc. phone. 2FA says that 3AC is
apparently a newcomer to Hamdom and requests that pile-ups be avoided so that he will not be 'fright-
ened’ off the air. Hm-m-m-m! QSL's should go via the VS| Bureau.

Final Itinerary of G2RO

PACIFIC ISLANDS, COCOS, G2RO: Bob’s island tour is now under way and he was heard
as VR2RO, in Fiji, from November 4 to 17. His appearance in Honiara, Solomon Islands, as
VR4RO, was scheduled for November 22 to December 7. From December 15 to January 30
Bob is slated to be in the Gilbert and Ellice group as VRIRO. At this point he says that he will
probably visit other islands and should be looked for between December 30 and January 12
at such spots (G2RO would like to hit the British Phoenix Islands and also Pitcairn Island,
but chances look rather dim). After a stop in Sydney, January 30 to February 5, Bob will begin
his homeward trip via Cocos, Mauritius and Kenya where he will be on the air for short periods
as follows (the ﬁtm are approximate): Cocos, ZC2RO, February 6 to February 8; Mauritius,
VOSRO/VQS8AY, February 8 to February 12; Kenya, VQ4RO, February 12 to February 18.
Home in London, February 20.

Look For Rodriguez and Afghanistan
RODRIGUEZ ISLAND, INDIAN OCEAN: This is a reminder that VO8AL and VO8AR had planned a

ten to fifteen day trip to this spot sometime in January. We have received no further word, but advise
you to keep your ears cocked. This island is some 330 miles east of Mauritius and might qualify as a
"new'' one. . . . AFGHANISTAN, YA: Bob, WIJRA, advises that he plans a three-month stay
in Kabul, visiting his parents in the U.S. Embassy there, in about four months time. He is applying
for a Ham ticket and, if things go as planned, Bob will have a 250-watt rig on the air and dispense
those much needed YA contacts during his visit.

Last Minute DX Flashes on Page 52
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The two ops at HE1IMX/HE
between Sept. 1 and 6

were (l. to r.) Frank, OE1FF
and Kurt, HB9MX. The potent
signals came from a pair of
4-125A’'s modulated by
Vienna, Austria is well represented by Erwin 211’s. This was pushed by
Heitler, OETER, ex-OEICD. Erwin is WAZ and a Collins v.f.o. The receiver
has a country total of 223. was a CR-101.

Attending the annual meeting of the W9-DXCC’ers, Chicago, September 18th were: (Front row) W9ABB,
W9QlY, WINN, WIFID, WIFJY, WIJUV; (Second row) W9IU, WOVND, W9JJF, WORHA, WORBI, WOKXK
W9HUZ; (Standing) WIPNV, WIEWC, WOMZP, WIRKP, W9ICFT, WIAMU, WOFDX, WOTKV, WOWES
W9ESQ, WI9PGW, W9IIP, WIRQM, WIGDI, W9KA, W9LI, WIUXO, W9IOD, WIGRV, WOLNM, W9IAEH
W9FJB, WOYFV, W9GIL, W9DHT, W9WKU, W9ABA, WIFKC, WOTRD. Unable to attend were W9UM.
W9VIN and W9PSR. The meeting was highlighted with talks by W9TRD on callbook publishing problems,
two-meter beam demonstrations by W9PNV, functioning of the W9-QSL Bureau by W9CFT, DX talks by
maestro W9RBI and emergency action by WI9EWC who furnished ample quantities of delectable Wisconsin
Cheddar Cheese. (Photo courtesy CHICAGO TRIBUNE)

r

r

Operating position at SM6AJN, Boraas,

Sweden with Rolf at the mike. One

thousand volts on a single 813 results in

a 200-watt signal. The receiver here is a

British war surplus R1155A. ’

The signals of Arne, SM1BSA,
Isle of Gotland, are very well-
known. He does a commendable
job filling in the SM1 prefix for
the WASM certificate. One hun-
dred twenty watts to a pair of
807's are in the metal cabinet.
The familiar AR-88 is perched
on the desk. Arne was stricken
by polio in 1953 and currently
navigates with a wheelchair.

He is progressing and expects
to be back as a Customs Officer
(Stockholm Airport) next year.
Arne is QRV daily around 14010
CW and 14150 phone. 175
confirmed.




DX Notes

WTHXG reports ZD9AB on 14079 around 2100 GMT. ...
CEQ@AC, Dr. Verdugo, has now returned to Chile. CEQAC
made few contacts due to difficulties with his electric
plant. . . . The Chilean transport *“Esmeralda” should
now be back from Easter Island with the log of CE@AD
and CE3AG will be able to answer the 300, or so, QSL's
that have been received by the RCC for CEQAD. lgnacio,
CE@AD, will continue to hand out contacts as time and
gas supply permit. . . . Dave Laing, VK2DE, ex-ZC3AB,
may be reached at 16 Rose Street, Chippendale, N.S.W.,
Australia. Dave states that he should turn up in YJl-land
in the not too distant future. . . . ZS2AT passes news
that FBSBK works only on 7047 and he is pretty QRP.
He can be found there on Sundays at 0700 GMT. . . .
VRI1A is active again on Tarawa as evidenced by QSO’s
with W2PRN and W2TVR, 1700 GMT, 14020. . . . FTIBM
(K2JCS) received QSL from UBSCF. . . . One KDGAT
has been in evidence. He says QTH will be on his QSL
(77). ... FYTYB may be heard around 14030, 1100 GMT.
Also, FYTYE, who sticks to 14061. . . . Via the North
California DX'er we hear that WE6RRG should now be in
VP77 land for a year's stay. He also plans a trip to HI-
land and advises that some of the boys in his group will
make a quick trip to Ascension Island, ZDS8, later on.. ..
W6MHB plans on being at Cocos Island, TI9, around the
18t of February.

The following lueky ones contacted VRZBZ/ZM7 during
his August trip to Tokelau (So. Cal, DX Bulletin):
WENZW, WEAM, WEMUR, ZL1BY, ZL4JP, WESYG,
KL7PI, ZL1AH, We6CUQ, W6aDIP, W&6YY, W&ELDD,
WA4EKVX, WEEDJ, WOHUZ, KH6WU, W4TM, W4ICEN,
WEMBA, WEEBK, WONWX, W6PYH, WEDZZ, WATO,
WEBUD, ZLI1AJU, WELW, WGAOA, WEMX, W6CYV,
WENTR, WeOYD, WEMHB, ZL1HY, WBZY, KHG6AVU,
WETZD, WONDA, WEGIZ, W6WE, W6BAX, KV4AA,
ZL2GX, ZL3JA, WEAWT, WERW, WEENV, WTKVLU,
WOAZT, WEMIS, WGVE, VEGVK and WODXE.

DX-ploits

Chas., WI1FH, adding HK@EV and FOB8AJ, reaches
257. . . . Andy, WEBENY, ups to 254 thanks to HKOAI
and KC4AB and takes over the second plaece spot. . . .
Don, W6AM, is also up there with HK@AI and KC4AB
for a 251 total. . . . Steve, W2BXA, hits 248 with FOSAJ,
HEKQ@CV and KC4AB while Jim, WSJIN, lags just behind,
with 247, adding KC4AB. . . . Jesse, W3IKT, adds FOSAJ,
MP4QAH and KC4AB for 246. Close behind is G6RH
who reaches 245 thanks to LBSYB. . . . W3JMN goes
to 239 with HEQEX and SVOWK /9 while Luis, CE3AG,
submits FOBAJ and HEKE@GP to rest on 236. . . . Dewey,
WEVE, rises to 231 with VQ6LQ, OY2Z and VFPIGW.
While Don, WOPN(Q, comes up to date with 9S4AX,
VRIG, FGTXA, FBS8BB, EASDD and FOBSAJ to reach
224. . . . OEIER (ex-OE1CD) arrives at 223 with such
as SVOWK/9, MP4QAJ, ZP9AY, HR1AA and EA9DF.
.« » W6BUD is now listed at 215 with LZ1KDP, FOBRAJ,
VK1HM, EAS9AP, VS4RO, CN2AD and VR2BZ/ZMT while
WI7ENW goes to 185 with VR3A, LBRYEB and VKOYY....
W6PCS submits new list which raises him ten to 184,
. «» - KV4AA ups to 243 with KC4AB while Glenn,
WSKIA, reaches 240 with same.

With the best receiver and a good antenna

| tune oround in a great dilemma

If |I can‘t hear them, | caon usuwolly guess them
But where do | find this WSEM?

W6MUR

Al, W2WZ, hits 238 with ZC5R0, SVOWK/9 and
HKOAI as Ev, KP4KD, goes to 209 thanks to KC4AB and
HISTC. . . . Sergio, CO28W, breaks the 200 barrier with
# vengeance and makes it 208 with such as LUI1ZT,
ZD6BX, KC4AB, CEQAD, Z891, LUTZM, ZS7C, VQ6LQ
and CR5JB. . . . Lee, YK3XO0, reaches 172 with ZC6RO,
VS5R0O, FBEXX, VK9RH, ZMG6AL and VPSAA while
Vern, WICNM, gains a zone with VK1DY (Heard), and
goes on to add FOSAJ, FBRXX, VS5RO, CEQAD, ZD9AB
and ZMGAL for 171. . . . Pat, W2GVZ, advances to 182
with KC4AB while FO9AH hits 165 thanks to PJ2AI. . . .
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Fritz, OE1FF, adds KC6CG, DU 78V, VQ6LQ, EI2X,
FKRSAL and CROAF for 154. . . . Juan, KP4CC, rests on
197 with LUTZM and VQ6LQ while WQAIH adds ZS7D
for No. 176. . . . W4EPA makes it 162 with FOQV/FC and
LUSZS as Don, WIWCE, keved with FYTYE, ZK1AB,
VQ6LQ and CE@AD for 154. . . . W6HJ came up with
FASDA, VP6PV, ZS9G, CEQAD, C3BF, JZOKF, AGZAA
(Trieste), ete. to reach 116 and Bill, KV4BB, went to 185
with UBSKARB, VQ6LQ and KC4AB.

On the “phone only” side of the ledger HKOCV and
FOSAJ put W2BXA on 204. W6AM miked with KC4AB
for No. 175. W3JNN went to 201 with SVOWK /9. HC2JR
reached 178 thanks to ZC5VR, HK@DE and KC4AB.
W3KT came up to date with VQ3KIF, EASDD, FOSAJ,
FSFW/FC and KC4AR to reach 169 on A3 while CS3AC
gave WIWCE his No. 126. . . . Frank, VK2QL, took 12
monihs to work over 100 at new QTH. . . . W2GFW nailed

NEW ADDRESSES

CP3CA——Box 593, Oruro, Bolivia.

CT2AG——Norberto, Airport de Santa Maria, Azores.

FBSBR——P.0. Box 730, Tananarive, Madagascar,

FQ8AX-——Box 172, Pointe Noire, FEA,

K4AGE (ex-KP4UE)-Jim Merrell, Box 36, Shelby, Ala.

KV4BK (ex-W5RX)-Chas. Morenus, C.A.A., Box 618,
Christiansted, St. Croix, V.L

LUTDJS Sadit Hector Penacini, J. M. Estrada 278,
Lobos, FCNGR, Bs. As. Argentina.

ST2ZNG L. D. Grant, Box 516, Khartoum, Sudan.

VP2GW-——Box 108, Grenada, B.W.L

VPSBG Via WHGEL.

VS5KU (ex-G2KU)-Via RSGB.

WIWY (ex-W2WC)-Frank Anzalone, 14 Sherwood Road,
Stamford, Conn.

W5GRL (ex-KP4YC)-Jim Potts, 2524 University Dr., Fort
Worth, Tex.

ZMGAL Ernest H. Betham, ¢/o0 Radio Station, Apia,

Western Samoa.
Thanks to W6GMF, W2FJH and the West Gulf Baulletin

VQELQ for No. 180 while Fred, W5AVF, snagged HK@DAI,
VQSLQ and FYTYZ to hit 152. . . . Jim, G6Z0, nabbed
CO2MO on 21 Me. for No. 100 on that band. This gives
Jim DXCC on FIVE SEPARATE BANDS. . . . W8KIl
finally completed WAC with JASAQ. . . . WIQGU tuned
his 3.5-Mec. wire on 21 and his first contact was a new
country, ZS3K. . . . LUSAQ went to 176 with ZD6BX,
ZSol, TFSMB, KB6AQ and KP6AG. . . . VQ6LQ was No.
250 for W3CRA. . . New ones at W3IUXX were
OE13USA, SP9KEAD and HATOL while Paul, K2GFQ
(ex-W6JKH), went to 144 with VUZ2EJ, YI2ZAM and
VQSLQ. . . . At WE6TKX, 7 Me. accounted for KRGAA,
HK4DP, VS6CW and CR6AC. During the contest Dick
ran his 7-Me. total to 92 with FKS8AO, VSIFE and
YVS5DE. . . . George, WTAHX, went to 119 A3 and 179
CW with such as ZB1BF, OD5AV, YI2ZAM, LBRYB and
EA9AP on 14 CW while A3 operation accounted for
TA3SAA, ET2XX, CTi1SX, LASYE, ODHAB, ete., on the
same band. 21-Me. phone resulted in EL2X, ZS6DW,
OQ5RU, GW3CDT, ZB2A, KC6AA, to mention a few. . ..

W5VIR went to 75 on 21 Me. with CR6BH. . . . KP4KD

made it 101 on 7 Me. with KMG6AX, VP2GW and ELZX.
. .. CE3AG rolled up 402,210 points in the recent contest.
. .. Some West Coast highs (Via W6AM) were: WEBUD,
260,000 ; WGITA, 218,680; WEYMD (ex-W6JID) helped by
WEAOA-WHOZ-WEKFV-K6BRW, 189.244: W6AM with
WeQMJ-WEKSF-WEBXL-W6GFE, 183,214 (All CW).

160 Meters

TI2BX went to 1830 ke. on Oet. 24th and immediately
nabbed WA4VNE, W3EIS, W2GGL, WOPNE, W2EQS and
W3RGQ. All averaging 589, . . . In October W1BB pulled
in G6GM, G3PU and numerous W’'s. W2ZEQS has nabbed
G6GM. . . . G6GM needs VP4LZ to complete his top-band
WAC. JANUARY TRANSATLANTIC TESTS, 0500-0800
GMT, ON THE SECOND, SIXTEENTH AND THIR-
TIETH.

(Continued on page 66)




CW AND PHONE
“WIFH 257
WEENYV 254
WaYXo 252
WEHGW 251
WEVFR 251
WGEAM 251
PY2CK 248
G6Z0 248
WEMEK 248
W2IBXA 248
WESN 247
WESYG 247
WEIIN 247
W3BES 246
wapPaa 246
WIKT 246
G6RH 245
W2AGW 244
WAONDA 244
W3IGHD 243
WEM X 243
WENBK 242
WEBHW 242
WIEVW 241
WEADP 241
W3lTcC 240
VE4RO 240
Wi3IGAU 239
W6DZZ 239
W3INN 239
WGGRL 237
WEMEK 236
CE3AG 236
WiCPV 235
W7AMX 235
LUGDIX 234
WEAMA 233
SM5LL 233
WEGD)J 233
G2LB 232
GACP 232
W7DL 232
WEVE 231
W7GUI 229
W7BD 229
WHBRA 228
ZL2GX 228
WEGEBG 227
WEPFD 226
VK2ACX 226
WETS 225
WiESAI 224
WGETI 224
W@PNQ 224
DLIFF 223
VK3BZ 223
DEIER 228
WILOE 222
WEFS) 222
W3BHV 222
WEDLY 222
WEmMvaQ 221
WiEPB 221
GGaB 221
SM5KP 220
WECY I 220
WEITA 219
WEGEFM 219
WETT 218
W@NUC 218
wePQT 218
G2PL 218
KHGI1) 218
WabUu 218
WEPKD 218
wabDUY 217
W2PED 215
WEBUD 215
W3IYE 214
PYIDM 214
ZS2X 214
KHGBA 214
ZLIBY 214
WGEPZ 214
WROEG 213
W4AIT 213
KHECT 213
VK4HR 213
WGERBQ 213
CE3DZ 213
PYIAHL 213
WEHX 212
VE7HC 212
G8IG 212
WSGEL 212
WENNYV 211
WEBPD 210
WEMIB 210
WEIBD 210
wavw 209
WERW 209
WGHEUHA 209
W2ZAQW 208
ZLIHY 208
WESC 207
VEIVM 206
WA4BPD 206
WOELA 206
WESR 206
WGERI 205
WGICY 204

WAZ Honor Roll

CW AND PHONE

WiDI
VK2DI
WEAVM
DL7AA
W4aCYU
WEHIT
LUBEN
WERM
WEOMC
WEAOA
G2MI
G3DO
WIKOK
VK35IS
w70Y
WEMHB
ON4QF
VK3KB
PYIG)
WGERLN
WESRF
WeucXx
wW2Ii0P
KH6QH
WEBAX
PYIA)
WiwB
G2FSR
IHKN
WHELW
WiKC
OKIFF
WENTR
WEGAL
WEEHYV
w@sao
WENGA
wiwwa
VKZNS
WESRU
VK3JE
ON4IW
WE@NTA
WESDR
VKGERU
WEDFY
WA4CYY
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CW AND PHONE
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G5BJ

ZLIGX
VKEMF
ZL2CU
ZS2EC
ZS6CT
WIKWA
WGEDUB
WT7IYA
39 ZONES
KViAA
WiHABG
WSKIA
WIwWZ
WICLX
FEBS
WINSZ
WIRBI
W3DPA
WIEPV
WEDMD
WIENE
{X4RE
WiOoCU
WIQHH
WaLNM
WIBIH
WIGKK
WIIYH
WIHX
WIFRKC
WOHHUZ
WIDRD
WiHMPG
WiLEFFW
WiGG
W2IBJ
WIDKT
VK4FJ
WSLVD
WSBYC
KP4KD
WIHHF
COIsW
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CW AND PHONE

WRHFE
VEIQD
WI1ZL
WILVY
FIBO
WIKDP
WolU
WZHZY
Wi3JKO
WIEMW
W4RBQ
WiIMXX
WTPGS
WeGPB
SM5WI
WICWE
VE3AAZ
WIIMU
W2AGO
WIAWX
DKIVW
GMICSM
OE3CC
WOEYR
VEil)
WERDZ
WwWITQL
WIINL
WIMEL
wWIiDpgm
WaCNT
G3IFXB
WIZRDEK
WIAZK
VOSEP
VEADO
WIABA
VESAW
W2IRGY
WARVLK
WRCYU
WIDKA
VE3IX0
WAVE
WITONM
WILM
KLTP1
WHCTL
WINMP
WIITK
OZTEL
"c2oT
PY2AC
WHLGD
WacYs
WRLEC
WHEwWO0
SMTMS
WiBRE
GAQX
WINZZ
wWioM
SMTQY
WBEKYV
WEAAIW
TIAY
WRWWT”
WOARBA
DILIAT
WITNB
DLIFK
I1AIV
PLIKRB
WaCtrr.
GIARTS
VEIV(C
wWIiZD
W2GTUR
WECAE
TF3sF
ODKIAR
WaMTUF
TFIiEA
VRINX
WEKYT
WTHXG
WTETK
WORALIL
W6TE
WEWIX
wWiCPr1
KLTTT™
DLIDA
WEEY(C
YVR5I'L
DLaDuy
WENRZ
WARIWT.,
WEFBC
WEBVAT
DILBAR
WTGXA
WELEV
WEFXL
WTLEE

38 ZONES

TIZTG
PY4IE
WIHMJI
WI1HA
GM3EST
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205
200
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203
201
200
200
198
198
197
107
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CW AND PHONE

WSEKPL
WAOTKX
WiHKU)
W2GVZ
WIPUD
WisHZ
WEFIN
WSEYE
WIFYS
WIBFT
GMIUU
F9AH
VEIRV
WETXL
nuv
ZL3CC
WiILVJ
WIUEIl
LIU'TCD
OELIFF
DLIYA
WILAN
WHIMET
ZLAIMD
WEETI]
WRZMC
WEOAZT
ZL3AB
WiFKH
MP4BAD
W4FPRK
VESMN
WirQJ
WIZN
EAIAR
WiMZl"
FESAR
WITB
GWIiICX
WAFET
KL7IPJ
WTEYS
VEK&DX
CichH

37 ZONES

WEKYG
KPiCC
WIKFV
0Z7BG
W208T  °
wWawn
WIEPA
VESLI
W2ZA
ISIAHK
WaW e
WIWCE
WHLIT
WAITWD
WHYK
WAML
ZL1QW
WIAPA
W2AY]
WTHKT
WADIA
VEWV
WiL.XH
OH30FE
WHYX
VEIEA
GIBPP
WEAX
WOFFW
WiPK
WEHSW
W2BLS
WAEAWWW
KLIKV
36 ZONES

WSJUF
WiHA
WHAAIH
WaZVE
GM2DRX
WIAXT
WIAYSR
WIMZE
IIT
wocu
FORS
OAAK
YEI1PQ
111Z
FSTM
WIRF
IX4BX
WD
W2IA

35 ZONES
KV4iBR
KG4AF
WHFXN
WI1DEP
WIRAN
W2AZS
WEZZ
WADHZ
WICKP

January, 1955 e

188
187
187
182
181
180
173
172
172
166
165
185
163
161
160
159
157
156
155
154
153
152
150
147
144
143
143
143
135
135
131
131
130
120
129
126
126
122
120
118
117
107
103

54

200
197
177
174
168
162
162
161
160
160
158
154
151
149
144
140
138
138
133
130
129
126
122
118
117
116
112
110
108
104
104

9%

98

B8

206
182
176
160
1685
156
151
150
140
136
139
128
128
128
124
115
113
108
102

185
182
169
159
150
142
135
132
132

CW AND PHONE

WIMRP
WSAWT
OE5YL
ZL3CP
WIRQM
CO8AJ
WQOGRJ
Wa&HJ
WIGDA
WIFNR
WSAVE
11ER
KZ51p
KLICZ

Phone Only

WAZ
VU4ERR

39 ZONES

PYICK
XE1AC
WILTU
WeDI
GRIG
WEVFR
PRADA
WTHTS
WEHUD
FaBO
VETZM
DLIFK

38 ZONES

WIBXA
WINDA
WiIRBI
SMOHKP
WEAM
WEKQY
WICYU
ZL1HY
WIHKK

37 ZONES

WIINN
Z36Q
WIBES
WilIcxX
CE3ZAB
WSBF
WI3GHD
WEREU
:3DO
VKiIBZ
WTMBX
WOIHB
WEPXH
GM2U'U
WEWNH
W6TT
WEHX
C
WTMEBW
CICH

WIMCW
WINWOD
TIZTG
WIREOQ
GMZDREX
WHESP
WIDYR
WIRZR
WaHT
WRATP
WSPDBR
VE3BRNQ
WAINL
WIFIN
GABW
VYETHC
WRCYL
WiADHM
WESA
FRINC

35 ZONES
HCUR
WiHA
WIHASG
WaJUF
WIEVW
WEANCG
WIHRNX
WEI'CK
WEBVX
WIRGYV
WEOANF
PY2JU
W2GHV
WECHYV

“"%PUE
HC20T
WEEYR
WEOPRZ
WHCKT
GSQX
WSZMC
WEYX

CQ o

130
125
122
121
119
119
116
116
115
114
113
112
108

80

228
217
206
203
188
181
175
161
161
158
145
125

204
203
202
109
175
171
160
157
153

201
192
190
189
186
185
181
176
175
173
164
161

158
157
145
143
124
112

216
206
182
164
163
159
140
139
138
131
130
130
129
128
127
123
112

96

92

87

178
173
173
171
166
161
155
152

148
142
140

135
135
134
131
124
124
123
124

110



G561 'Aupnunpr e GO e 9¢

EASTERN USA TO:
Northern & Central
Europe

Southern Europe & North
Mrica®™ 7

Near & Middle East

Central & South Africa

South America

South East Asia

Australasia

Guam & Paclific

Japan & Far East

CENTRAL USA TO:
Western & Central Europe

Southern Europe & North
Africa

Central & South Africa

Central America &
Northern South America

South America

Japan & Far East

South East Asia

- ALL TIMES IN E ST

15 Meters 20 Meters 40 Meters 80 Meters
0800-1130 (2-3) 0600-0730 (1-2) 1500-1600 (2-3) 1700-2000 (2-3)
0730-1230 (3-4) 1600-)900 (3-4) 2000-0300 (3-4)
1230-1500 (2) 1900-0500 (2)
0700-1230 (3) 0800-0730 (1-2) 1530-1630 (2) 1700-2000 (3)
0730-1330 (3-4) 1630-1930 (3-4) 2000-0300 (3-4)
1330-1500 (2) 1930-0500 (2-3)
0700-1030 (1-2) 0630-1230 (2-3) 1630-1900 (3) 1800-2300 (2)
1900-0000 (2)
0900-1200 (1)* 0830-1300 (1) 1730-0100 (2) 1830-2330 (1-2)
0800-1130 (1-2)  1300-1700 (2-3)
1130-1400 (3)
1100-1500 (0-1)* 0630-1500 (3)  1730-0400 (3-4)  1900-0400 (2-3)
0800-1430 (2-3) 1500-1700 (4-5) 0400-0700 (2-3)
1430-1600 (3-4) 17T00-0200 (1-2)
Nil 0700-0900 (0-1) 0300-0800 (0-1) Nil
1700-1900 (0-1)
0600-0800 (0-1)  07T00-0930 (2) 0100-0300 (2) 0200-0700 (2)
1600-1800 (1) 0930-1930 (1) 0300-0830 (1)
0630-0800 (2-3)
1600-1800 (1) 0630-1000 (1) 0000-0730 (2-3) 0100-0600 (1-2)
1500-1900 (1)
Nil 0630-0830 (1) 0300-0800 (1) 0400-0700 (0-1)
1600-1800 (1)
ALL TIMESIN CS8T
15 Meters 20 Meters 40 Meters BD Meters
0800-1030 (1-2) 0600-0730 (1-2) 1500-1600 (1-3) 1700-0200 (2-3)
0730-1130 (3) 1600-1800 (3)
1130-1400 (1) 1800-0400 (1-2)
0800-1200 (2) 0600-0730 (1-2) 1500-1800 (3) 1730-0200 (2-3)
0730-1230 (3-4)  1800-0430 (2)
1230-1430 (1-2)
0000-1200 (1)* 0800-1300 (1) 1700-0030 (2) 1830-2300 (1-2)
DBOOD-1200 (2) 1300-1600 (2-3)
1200-1330 (3) -
0800-1400 (1)* 0630-0900 (3-4) 1600-0500 (4) 1730-0500 (3)
0830-1400 (4) 0900-1430 (2) 0500-0800 (2-3)
1400-1600 (1-2) 1430-1T00 (4)
1700-0300 (2)
1100-1400 (1)* D600-0800 (3) 1800-0430 (3) 1830-0400 (2)
0800-1600 (3-4) 0800-1500 (2)
15001730 (4)
1730-0030 (2)
1600-1800 (0-1) 0700-0900 (1) 2200-0800 (1-2) 0230-0700 (1-2)
1500-1930 (2)
1700-1800 (0-1)  0700-0800 (0-1)  0200-0730 (1) Nil
1600-1830 (1)

CENTRAL USA TO;
Hawali

Australasia

WESTERN USA TO:
Europe & North Africa

Central & South Africa

South America

Guam & Mariana Islands

Australasia

Japan, Okinawa & Far
East

Philippine Islands & East
Indies
Malaya & South East Asia

Hong Kong, Macao &
Formosa

Symbols for Expected Percentage of Days of Month Path Open:

ALL TIMESIN CS T

T | :
80 Metera

15 Meters 20 Meters 40 Meters
1200-1700 (2-3)  1000-1200 (3-4)  2100-0830 (3-4)  2200-0700 (3)

1200-2000 (2-3)
0630-0800 (0-1) DT00-1000 (2) 0100-0730 (2-3) 0300-0630 (2)
1600-1800 (1-2) -~ 1000-1800 (1)

1800-1930 (1-2)

ALL TIMESIN PS T

15 Meters 20 Meters 40 Meters 80 Meters
0730-0030 (0-1)  0700-1000 (2) 1600-0400 (1) 1700-2330 (1)
0000-1230 (1) 0600-1300 (1) 1630-2200 (2-3) 1830-2100 (1)
1230-1400 (2) 1300-1730 (2) .
1000-1300 (1)* 0600-0800 (3) 1700-0000 (3-4) 1800-0300 (2)
0B00-1330 (2-3)  0800-1400 (1-2)  0000-0400 (2-3)
1330-1500 (3-4)  1800-0230 (1-2)
1300-1600 (1)* 1100-1230 (2-3)  2330-0800 (3) 0030-0700 (2)

1230-1800 (3-4)

1500-1700 (0-1)*
1300-1730 (2-3)

1430-1730 (2-3)

1500-1800 (2-3)

1600-1800 (0-1)
1500-1730 (2)

1230-1730 (1-2)
1730-2000 (2-3)

0700-0000 (1)
0800-1100 (2)
1100-1730 (1)
1730-2000 (2)

1330-1730 (3)
1730-1900 (3-4)
1900-2030 (2)

1400-2000 (1-2)

1530-1930 (1-2)

1430-1730 (2)
1730-1900 (3)

2300-0700 (2-3)

2100-0830 (3-4)

0200-0700 (1-2)

0300-0700 (1-2)
2330-0730 (3)

(0) None

(1) 10%

(2) 25%

(3) 50%

(4) 0%

* Indicates time of possible ten-meter openings.

.

0030-0630 (1-2)

2200-0700 (3)

0300-0830 (1)

0400-0600 (1)
0030-0630 (2)

(5) 85% or more.

The CQ Propagation Charts are based upon a CW radiated power of
150 watts and are centered on Washington, D, C, , St. Louis, Missourl
and Sacramento, California, These forecasts are, [or the most part,
calculated {from basic lonospheric data published by the CRPL of the
National Bureau of Standards, and are valld until February 15th 1955,




lonosphenic

Pruopagation Conditions

Forecasts by

George Jacobs, W2PAJ/3
607 Beacon Road, Silver Spring, Md.

General Propagation Conditions — January 1954 In Review
6 Meters: Not much in the way of ionospheric propa- Although final observations have not yet been com-
gation expected on this band. pleted, it now appears certain that 1954 was the end of

10 Meters: DX generally poor, with erratic daylight the 18th sunspot eycle and the year in which the 19th sun-
openings possible on some north-south paths spot cycle began. It looks as though the actual minimum of
during periods of exceptionally good propaga- the 18th cyele occurred during the late spring of 1954.
tion conditions. This is quite a significant scientific event in that since the
15 Meters: Fair, or better, world-wide DX conditions discovery of the ionosphere (and the birth of short wave
and considerable short skip expected during radio) in 1924, there have been only two other similar
the daylight hours. periods of minimum solar activity—in 1933 and 1944.

20 Meters: Conditions should be very similar to Decem- During the minimum of 1933 some investigations were
ber with fair to good DX from shortly after made of short wave radio conditions but this stage of the

sunrise to shortly after sunset. Exceptionally art was only beginning and many questions remained to
strong signals can be expected during periods be answered. During the next minimum of 1944, war-time
of good propagation conditions as jonospheric  conditions made it impossible to conduct world-wide
nhgnrptiun is at a minimum on many pl.thﬂ. iﬂnﬂ'ﬂphﬂ'riﬂ studies. So in I'Ellit? the minimum of 1954 is
40 Meters: Fair to good late afternoon and evening the first when conditions were suitable for the investiga-
world-wide DX continues with the band gen- tion of effects of minimum solar activity upon short wave
erally quiet and signals quite strong. radio transmission. There is little doubt that scientific
80 Meters: Generally fair DX conditions continue to data collected during 1954 may eventually lead to a better
many areas of the world from a few hours understanding of the ionosphere and the mechanism of
after sunset to a few hours before sunrise,  Short wave radio propagation.
This band will generally remain open to This year will be most significant to radio amateurs.
many areas after 40-meters has faded out. Associated with the rise in solar activity there will be a
160 Meters: Conditions quite similar to those observed general improvement in short wave propagation condi-
during December are expected during Janu- tions on 15 and 10 meters, The ascending portion of the
ary. Seasonal low absorption and atmospheric sunspot cycle is considerably steeper than the decreasing
noise levels (in the Northern Hemisphere) 'Part and while the initial rise is slow——once the num-
should result in fairly strong night-time sig-  Ders start going up they usually go up quite fast. At the

nals on some DX paths. (Continued on page 52)
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Probably the biggest ambition of most newly
licensed amateurs is to work all 48 states. -

Working all states (WAS) within a year or less
is a real achievement for any amateur. It is especial-
ly noteworthy when it is done by a Novice. To
mention just two reasons, interference (QORM) in
the Novice bands is far worse than in the other
CW bands and the ones he must work have low-
powered transmitters (averaging 30 to 35 watts),
plus receivers that are seldom the best obtainable.

To overcome these handicaps requires operating
skill and intelligence, combined with loads of pa-
tience.

When you first get on the air, almost every con-
tact you make represents a new state, but soon the
new ones start coming hard. At this time, you must
decide whether you will have more fun making lots
of contacts with stations as they come along, allow-
ing vour states-worked total to take care of itself,
or whether you want to concentrate on adding new
states to your list.

If you choose the latter course, be prepared to
do a lot of listening, Call Book thumbing and com-
paratively little transmitting to achieve your goal.
Furthermore, the closer you come to it, the more
listening and the less transmitting you will do.

Picking Up New States

Upon hearing a station calling CQ, your first

John Buck, WNBRSC, demonstrates amateur radio to
David Dixon and David Jackman at the Madison County

Fair, London, Ohio. WNBSWT and WNBSRQE also oper-
ated the fairgrounds station.
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the Novice Shack

Conducted by
Herbert “"Herb’ S. Brier, W9EGQ
385 Johnson St., Gary 3, Indiana

%

question to yourself will be, “Is it a new state?” If
not, you will pass it by. Otherwise, a new one may
show up and disappear while you are working a
state already in your log. On this basis, you can
ignore all “6’s”, as soon as you work California.
The same will go for the “2's” when you have
logged New York and New Jersey, and for the “9’s”
after you have logged Illinois, Indiana, and Wis-
consin.

Stations from other call areas you will need to
look up in the latest Call Book. States you have al-
ready worked you will ignore. The others you will
call. Of course, many of the stations you hear will
not be in the Call Book, because of the time lag
between the issuing of a new license and the ap-
pearance of the call in the Call Book. On these you
can gamble, if you wish. You may pick UF a new
state; otherwise, you can have a fine ragchew.

Should the station respond to another call, copy
its location as the operator gives it to the other
fellow. If it is a new state, you can leave your re-
ceiver set on the frequency and call again at the
conclusion of the contact.

Do not become discouraged if you call the same
station a half dozen times in a row without success.
Remember, you do not get 100% returns, even
when you are not “calling vour shots.” This is
where a notebook in which to jot down the call
letters, location, and frequency of each station you
hear in states vou have not worked, along with the
time heard, comes in handy, Many amateurs observe
a fairly regular operating schedule; therefore, if you
hear him on the air at a certain time, that is gen-
erally a good time to listen for him the next day.

Getting Over The Hump

Depending upon your operating time, power,
antenna, and a dozen other variables, following a
plan such as outlined above will bring your states-
worked total up to 20, 30, 40 or possibly 45, and
there it will seem to stick. This is the time when
intelligence and operating skill really begin to show
up.

: A successful, big-game hunter does not expect the
game to come to him, Rather, he studies its habits
and goes where it is most likely to run. Somewhat
the same idea must be followed in hunting for the
more elusive states.

An extreme example of looking in the wrong
place at the wrong time for new states would be a
Maine amateur who needed a couple of west-coast

(Continued on page 40)




meet the Matchmaster
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3 VALUABLE

INSTRUMENTS IN

- Dummy Load
- R-F Watt Meter
- SWR Bridge

Here in one attractively finished unit, is a
versatile, completely self-contained instrument
with features enabling you to make fast and
reliable measurements on Coaxial Feed Lines,
Antennas, and Transmitting Equipment.

The Matchmaster is the answer to your
matching problems and a precision guide. It
eliminates all former hit and miss methods—
assuring top performance from your equipment.

An integral R-F Bridge and Calibrated Panel
Instrument provide a visual means of deter-
mining correct adjustment to Coaxial Type Feed
lines, Antenna Tuning Networks, Beams and
Mobile Whip Antennas—For Maximum Effi-
ciency and Minimum SWR.

The Calibrated R-F Wattmeter simplifies
tuning of all r-f stages and enables proper
adjustment of circuit elements and voltages for
Maximum Power Output up to 125 watts and
higher powers by sampling methods.

A built-in non-Reactive Dummy Load enables
you to perform numerous Tuning and Adjust-

ment Tests—without Putting a Signal on the
Air.

Now you can make all of these highly impor-
tant measurements and tests with this one
instrument. The results will amaze you and
you'll wonder how you ever got along without
a Matchmaster.

SPECIFICATIONS
Dummy load—SWR-1.2:1 or better from DC

to 30 MC.

R-F Wattmeter—Useable Frequency Range—
From 500 KC to 30 MC.

Power Rating—100 Woatts Continuous—125
Watts Intermittent.

Panel Instrument Scale—Calibrated to read
R-F Watts and SWR.

Cabinet Finish—Blue Hammertone.
Model 650—52 ohms

Model 651—75 ohms PTIC@ $47.5°

BARKER & WILLIAMSON, Inc.

237 Fairfield Ave.

Upper Darby, Pa.
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Help Wanted

Daryl Dickson (14), 101 Plum Street, Greenville,
Pa,, Phone: T99R.

Richard Cochran (19), P.0O. Box 342, Monument,
Colo.

John L. Hopkins, Jr. (17), 10 Vernon Ave., Rock-
ville Centre, Long Island, N. Y. Phone: RO
4-7618. (Needs help with code and wants to know
if there is a Noviee Club near him.)

Steve Schaffer (14), 44302 Third St., East, Lan-
caster, Calif.

Edward J. Barczuk, 2648 No. Meade Ave., Chicago
39, Illinois. (Is physically handicapped and hopes
to obtain his license by Christmas. He would like
to contact physically-handicapped amateurs, es-
pecially those who are bed ridden, in the Chi-
cago area.)

Richard Titus (14), Box 93, Morrisville, Penna.

Joseph Young, Apt. #5, CinClant, Naval Base,
Norfolk 11, Va.

Norman Gould (14), 3032 Windsor Ave., Los An.
geles, Calif,

Ronnie Conley (14), 432 45th St., Ashland, Ky.

Charlie Stouth, WN3ZRP (35), Box 378, Secane,
Pa. Wants help in theory; so that he can pass
General Class exam. Lives in Philadelphia area.)

Raymond Metiva, 112 So. Franklin St., (Zilwaukie)
Saginaw, Mich.

Bob Jurish (17), 4230 W. Cullerton St., Chicago
23, Illinois, Phone: CR T7-6479.

Eric Johnson (15), 1403 West College St., La-
fayette, La. Phone: 5-8024.

Jim Dalke (15), 702 Rainbow Ave., Dallas, Ore.
Phone: 34065.

Each month €CQ lists the names of those
requesting help in obtaining a Novice or
higher grade amateur license. To have your
name listed, please address your request to:
Herb Brier, WIEGQ, 385 Johnson St., Gary
3, Indiana. Requests received by January 15,
1955 will appear in the March column.

(from page 38)
states listening for them on 3.7 Mec. between 10:00
a.m. and 3:00 p.m. Arg' experienced amateur knows
that a couple hundred miles is the maximum dis-

tance that can be covered on that frequency during
daylight hours. On the other hand, this would be
an excellent time to listen on 21 Mc. whenever
that band is “open.”

Less obvious is the fact that his chances would
not be much better around midnight, even though
he might hear a few west-coast stations trickling
through. His chances of making the desired contacts
then would be poor, because, although midnight
is late enough on the east coast it is nrﬁy 9:00 p.m.
on the west coast. Therefore, Ham activi:ar out
there will still be near its peak value, and the re-
sulting heavy interference will bury weak signals
from across the continent without a trace. This is
one of the reasons east-coast Novices must stay up
until after 2:00 or 3:00 a.m. to have any real chance
of working the west coast on 3.7 Mec.

On 7 Mec., conditions are often reversed. Eastern
signals may be readable on the west coast early in
the evening, but western signals may not be read-
able on the east coast. The explanation is that, in
the winter months especially, 7-Mc. “skip” becomes
quite long early in the evening; therefore interfer-
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ence from other amateurs within 1000 miles is not
too bad. However, from mid-afternoon on, the
short-wave broadcast stations that operate in the
7-Mc. Novice band are sometimes extremely strong
on the east coast. They, therefore, fill up practically
the entire band, even on a selective receiver, until
they sign off late in the evening.

These examples are not cited to indicate that you
should pass up calling any station you wish to
work, no matter what time you hear it. They
simply stress the importance of analyzing all factors
when you are trying to squeeze the last mile out of
vour signal.

A handful of crystals is helpful in working new
states. The closer you can put your signal to the
frequency to which the other fellow’s receiver is
tuned, the better are your chances of attracting his
attention. Also, a choice of frequencies often per-
mits you to sneak into a hole in the interference.
For this purpose, shifting frectuenc-}' just a kilocycle
or two is frequently more helpful than scooting
half way across the band.

Certainly, very few Novices would care to con-
centrate on working new states exclusively. But the
methods outlined for picking them up are typical
of the kind of operating that will be required. to
work DX regularly when you get your General
Class license. I say “when you get your General
Class license,” because the opportunities for work-
ing much real DX in the low-fre uencfr Novice
bands are few and far between. And while the 21-
Mc. band does offer some opportunities along this
line, they are not too abundant.

News For And About Novices

Gerald Lindsay, W4EJP, 165 Spainhour Ave., Lenoir,
N. C., writes: “Hi Herb. Just can't resist writing to you
this time. My XYL, W4EJQ, had just finished a QSO,
and it was my turn at the rig. At 2:32 a.m., I heard CQ
sent until 2:42 a.m., without the sender signing his call.
Then 1 heard ‘de WN8--—, repeated for three minutes,
followed by the call letters again, which were still being
sent as the station faded away at 2:49 a.m.

“Deane, the XYL, and I received our Novice tickets in
March and our Generals in May, but we still do some
operating in the 3.7-Me. Novice band.”

(Continued on page 42)

WNI1YNE, Graniteville, R.l. The operator, Gordon Fox,
has worked 23 states and two Canadian provinces,

4.



Midget-Beam d 0
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Called stations answer Mac, WICVYQ, Wilmette, 111,

‘! ...] have found the Vest Pocket Beam highly sat-
isfactory. Its power gain appears to be virtually
equal to that of full sized beam antennas. [ think
I can summarize its performance by saying that
when | call stations on the V—P Beam, they come
back ! Assembly of the beam was a straightforward
simple task in view of the clear instructions and
color coding. | assure you | am well pleased with
the MOSLLEY Vest Pocket Beam Antenna.’’

_—-_____._____

and remember, when choosing Your beam—

MOSLEY ‘V-P' Beams are made as small as
possible, consistent with True Beam Per-
formance. Element lengths are correctly pro-
portioned to the loading coils to practically
eliminate end-fire. Boom lengths and element
spacings are such as to provide outstanding
forward gain and front-to-back ratio with neg-
ligible SWR over a convenient bandwidth.

MOSLEY 'V-P' Beams are built up to
high standards ...not down to a low price for
folse economy. Quality materials and good
design assure Long Service Life and True
Beam Performance. MOSLEY Beams for 20
and 40 are available NOW! A V—-P Beam for

10 and 15 will be announced soon!

Order from your favorite Ham supplier!
_—_—__-—-—_-_____._i

beam ads have you

CONFUSED?

Then read what Hams say who own the

MOSLEY
‘Vest Pocket’ Beam

60 countries in 4 months, says Leo, WAERK, Miami

“eeoused a Vest Pocket Beam on 20 about four

months, Cannot praise it too highly. We worked
all 48 states in 7 weeks., To date, over 60 foreign
countries, ...compliments daily on our signal.’’

40 Meter QRM no Bogey for Mel, WOGQY, Denver.

feesthe 40 Meter (Vest Pocket) Beam has proven
very satisfactory. We have not lost a single con-
tact from being covered up with QRM, ...1 think

this beam is really worthwhile."’

Expanded Ham horizon forBill, WORFC, Waverly, la.

"1 am very well satisfied with my Mosley V—P
Beam. | hear countries | have not heard with any
other antenna in my 20 years as a Ham.'’

"'Such good reports hard to believe'’, says Frank,
VESAC, Calgary, Alberta, Canada

’.e.] have found it hard to believe my ears. My
power input ranges from 22 to 50 watts ...yet my
reports are, almost without exception, much better
than those | am able to give. My Mosley V-P
Beam (is) a joy beyond words.'’

"“Outstonding results’’ for Whitey, WAP Q, Miami.

Meesthe performance and results obtained have
been outstanding. W.A.C. and W.A.S. accomplish-
ed in a matter of days after the Vest Pocket Beam
was installed, with many fine DX contacts.'’

Zed-L's say 5-9 on 40 meter sig now, reports
Nick, WOMUY, Salina, Kansas.

""Just a few lines to tell you how pleased I am
with the (Mosley) 40 Meter Vest Pocket Beam,
t is the best antenna, possible, for a city lot. It
solved all my problems. I have been getting S—9
reports from New Zealand consistently. I have
had several reports of 35 Db front-to-back. (I) do
hope others will be able to enjoy the same ad-
vantages | have found.,'’

Write for specifications and data sheets:

MOSLEY ELECTRONICS, Inc.

8622 St. Charles Rock Rd., St. Lovis 14, Missouri




(from page 40)

Jim Wilk, KN2IVZ, 120 Brook Ave., Passaie, N. J.,

has a gripe: “Why don't the boys with the kilowatt rigs
stay out of the Novice band? It is small enough without
them.
. “T have had my license since July, and I have had
plenty of fun with my home-made 30-watter and 100-foot
antenna. My receiver is an old Philco without bandspread,
and T have to get on the air before 7:00 a.m., before I go
to school. But I am saving my greenbacks for an S-76
receiver. I would like to hear from other Novices, es-
pecially YL’s around my age (17).”

Hugh Clark, KN6HFA, 545 West Vassar, Fresno, Calif.,
reports: “I run 20 to 25 watis to a Heathkit transmitter
and receive on a beat-up SX-25. In five weeks I have had
100 contacts in 18 states, Hawaii, and Canada. Last night,
a ZL. (New Zealand) answered one of my CQ's, but I lost
him. I work 7 Me. only, and I get about 90-per cent re-
turn on QSIL cards. I'd like to schedule anyone who wants
to work California, especially a KN2 or WN3."”

Bob Ziehm, WN3ZNL, 213 Market St., Poconoke City,
Maryland; “Even before I got my license I used to enjoy
reading the Novice Shack and hope 1'd soon be logging
stations right and left as many of the boys said they did
in their letters. Well, I got my ticket and got on the air,
but nothing happened. I did not log a single station for
the first three weeks!

“It was pretty discouraging, to say the least. Finally,
after finding a shorted tube in my transmitter and putting
up a new antenna, I started getting results. I now have
13 contacts in four states, which is far from a record, 1
know, but it is better than none at all and a lot more
encouraging, too.

“I hope this letter will encourage someone who is hav-
ing difficulty getting started. I know the letters in the
Novice Shack encouraged me. . . . My transmitter runs
26 watts into a 1256-foot antenna, and my receiver is an
S-38B."”

Myrl Lamb, WN@TVK (15), 417 Jackson Street, Ster-
ling, Colo., reports: “My transmitter is a Converted BC-
459A, using a 12A6 crystal oscillator, as per CQ, Febru-
ary, 1964. It runs up to 756 watts when my antenna is

Jimmy Perkins, W5DRG, Brookhaven, Miss., used this
equipment during his 3-month career as a Novice. He
now sports an NC-98 and has worked 17 states.
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tuned up. My receiver is a converted Ward's “Airline”
console, and I also have a Hallicrafter's 5RI10A, with a
home-made b.f.0.

“In three months on the air, I have 20 states and
Hawaii confirmed. I would like to make a Utah contact
and to have some pen pals. (P.S. My brother is
WOKAQ).”

Mike Gauthier, KNGICS (15), 5230 Ledgewood Road,
South Gate, Calif., writes for himself and his brother,
Barrie, KN6ICQ (11): “We have a Heathkit AT-1, a ‘“fish-
pole’ antenna, and an NC-88 receiver, and I am on the
air almost every day after 1600 PST. I listen on 15 meters
every day, but I never hear anyone there. I'd like to
work some DX, even a KN6 on that band.

“Barrie and I have an idea about starting a Novice QSL
Bureau for all new Hams who do not have their ealls
listed in the Call Book yet. We would like to be the
WNG/KNG6 Bureau.”

(The boys have a noble thought, but I am afraid that the
difficulties involved would make it impractical—Herb.)

Stan Reed, WN9IHK, Box 493, Ashton, Illinois, gets
right to the point; “I've been a Novice for three months,
and I have worked 28 states and Canada on 3.7T and 7 Me.
But I've been wondering were those W1's were. I haven’t
found one yet.

“Rig is a Globe Scout feeding a Windom antenna, and
an S-38B receiver.” _

Bob Mason, WN3ZCN, 1531 Denniston Ave., Pittsburgh
17, Pa. reports: “In your review of the Heathkit AT-1
in the April, 1954, Novice Shack, you mention that 3.5-Mec.
erystals are required for 7-Me. work. I wonder if you
overlooked the possibility of using 7-Me. erystals on that
band. I just plug in the 7-Me. erystal, barely mesh the
“PDriver"” tuning condenser and dip the final in the usual
manner.”

More News

Ronnie Cook, WN@VFC, 706 Lincoln Ave., Clay Center,
Kansas, says; ‘1 am writing, because I never see a letter
from Kansas in the Novice Shack. 1 use converted ‘Com-
mand’ transmitters running 50 watts input on 3.7 and
7 Me. The antenna is off-center fed, and the receiver is
an S-40B.

“l have worked 20 states. Best DX is California, Dela-
ware, and New Jersey. For some reason, though, I cannot
work a W7 and would like to make a schedule with one.
. . . I give all the credit for getting my license to the
hams around here, especially W@CFV and W&JDU.”

Dale Cook writes, "I am sending this to tell you about
the Altadena Radio Club. It is a fairly new eclub, and we
will welcome suggestions and letters from Hams wéanting
skeds, ete., with our members. We would also like some-
one in the area for a sponsor.

“Some of the aims of our eclub are: To help prospective
amateurs; Mutual help in members’ problems; Advance-
ment of amateur radio in general; and putting Altadena
on the radio map. Three of our members already have
their licenses (one a General), and mine should be in
the mail now.” Dale Cook for Robert Kornstien,
KN6HBW: Mike Bartlett, KNG6HWC; Jon Monsen,
K6AAZ: Ronald Costell and Bill Weleh, Altadena Radio
Club, e¢/o 2109 N. Allen Ave., Altadena, Calif.

A/le Jim Baker, USAF, KN6GHL, 763 Fifth Street,
San Bernardino, Calif,, reports; “While on temporary
duty with the Air Force in Amarillo, Texas, 1 depended
very much on amateur radio to keep in touech with my
wife. I took my Heathkit AT-1 and Halliecrafter's S-53A
and operated as KN6GHL/5. Antenna facilities were prac-
tically nil and I made use of a double window sereen of
the barracks. I coupled it to the transmitter through a
15-foot length of 300-ohm ribbon. I was surprised to get
so many 589 reports from California with the combina-
tion. I want to thank all the Hams who were so helpful to
me in relaying messages to my wife.

“T am back in California and I am going to try 156
meters. I'd like to hear of the experiences of anyone who
has used an A7T-1 on this band. Also 1 would gladly make
skeds with anyvone on 80, 40, or 15 meters.”

Lewis Brooks, KN2HEKW (16), 26 Walnut St.; Salem,
N. J., says: “I have had my Novice ticket since the lat-
ter part of March. I run 40 watts to a WRL exciter. My

(Continued on page 55)




THE ﬂW%/-WELLS 1-90 SUPER BANDMASTER

This midget with the mighty punch is truly a fine piece
of engineering. Our field and laboratory tests have in-
dicated even better performance than might be ex-
pected from its power range. Here in one small package
(only 1233" x 101" x 634") is a complete 90 watt band-
switching transmitter for fixed or mobile operation in-
corporating more f{eatures per cubic inch than ever

before olfered at such a low price. In design, and in con- @

struction, the T-90 has "built-in” provisions for versatile

adaptability in meeting most existing conditions of o 6AQ5
SPEECH
AMP

power source, antennas and other coordinated equip- ﬁ?:'g MQD,
ment. For example, filaments may be operated with @
either 6 or 12 volits input simply by proper wiring of the
power input plug. A built-in low voltage D.C. relay is — .
wired for antenna change-over: push-to-talk and re.
ceiver muting: and an efficient pi Network with a very R-9 MATCHING il
flexible antenna loading circuit puts out the power and
allows tuning out of considerable antenna reactance, RECEIVER
Other feutures include: 9 tubﬂﬂ—dnubl! conversion —
® TVISuppression pFCkEdWilhpEﬂﬂMﬂlECE. Same
® Complete break-in keying or keying of exciter stages only size as T-30 transmitter — to-
® VFO tuning without carrier on getl'_ler !hay make a cn_mpleta
® Cathode biased exciter tubes, and clamper tube control station in only one cubic foot.
of final screen voltage Price S'I 49_50*
® Selector switch for metering of PA grid, PA cathode and | I
modulator currents _

® VFO voltage regulated and temperature compensated —

VFO completely shielded

Crystal access door on front panel

Hluminated dial and meter

Internal switch provided for either carbon or crystal and

high impedance dynamic microphone

® Power supplies available for both fixed and mobile
operation “

® Price only $179.50* completely built and tested and

with tubes -

" - ¥ 4
Lﬂ; ::;;a complete information, request Bulletin HW 456 and SPiloes aubluct o Chaiice GBIt Rellies

ﬂWq -WELLS ELECTRONICS, INC., souTHBRIDGE, MASS.
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~ the YL Frequency

“More licensed YLs than in any other family”—
anyone want to challenge this claim? It's made by
W70SV; the Poulson family totals five YLs!

It all started when W70SV became a Ham near-
ly five years ago. But we'll let him tell the story:

“I thought it quite unusual when XYL Reva
came up with discussions of antennas and other
things pertaining to radio. I soon discovered that
she hacrlnng been studying the Handbook in order
to [Lﬂ‘tlﬂlpdl& in mv new interest,

“Reva and our oldest daughter, Earlene, received
Novice tickets three years ago. Their calls were
WN7QWL and WN7TQWM. Earlene allowed her
license to lapse while she was at college. She is
married now and hopes soon to re-est: ablish herself
as-an amateur,

“Janet received her Novice ticket two and a half
vears ago and her General last year. At that time
Reva Emmvrlt*d to a Technician 11:. ense, a bad case
of jitters being responsible for missing on the code.
The story does not end here. Our 12- year-old
(hu;,ht(r (now 13), Marilyn, passed her Novice
exam a year ago, to be followed by sister Carol,
whose call is WN7UTA. In fairness I should em-
phasize that no credit comes to me for the achieve-
mf-ut of the girls. It has been through their own
Ef[urtu and the training carried on by their mother.

“During the past year Janet, W7RRM, has been
president of the Olympus Radio Club (at Olympus
High School in Salt Lake City where I am instruc-

CQ oo
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Monitored by
Lovisa B. Sando, W5RZJ
Jicarillo . Apache School, Dulce, New Mexico

tor in physics and sponsor of the club). She is also
editor of The Microvolt, munlh]} bulletin of the
Utah Amateur Radio (Juh

“There are three rigs set up at the Poulson house-
hold and also a mobile, Janet operates a Harvey-
Wells TBS-50: the receiver is an S-77A. The two
younger girls have a home-brewed rig running 25
watts and an NC-57 receiver. Another is soon com-
ing up for Carol Ann to call her own. Our back
‘nll’d is full of antennas. A 65-ft. tower supports 20,
10 and 2-meter beams.

]dne can be found operating CW on 80, 40 or
20 in the afternoons or early morning. Carol Ann
and Marilyn operate CW on 40 and 80 in the after-
noon and at night. Reva operates on 220-Mec. and
we QSO cross-band between home and school.
Believe me, the most fun I have is working from
the mobile talking home.

“In case it seems we have gone off the deep end
in amateur radio, I should point out that the family

carries on other hobbies tu[_,{*lh{r They include
weaving, phutnﬁr 1{}|n ceramics, boating, and
others. We never let our hobbies interfere with

what we should do, but we have loads of fun to-
gether,
"I am a proud OM.”

Indeed vou have reason to be, W7OSV!

(Continued on page 55)

A proud OM—and why shouldn’t
he be? These are all his Yls and
they're all Hams. L. to r. they are
WNZ7UTA, Carol Ann, age 16;
W7RRM, Janet, age 17; W7QWM,
Reva (XYL); WN7UKF, Marilyn, age
13, The proud OM is W70SV and
his family also includes oldest
daughter Earlene, x-WN7QWL, and
three little jr. ops (two of them
boys), whom he predicts will also
some day be Hams.
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The NC-98

LATE MODELS: B LS
SW"54 for only $5.00 down you can $5 00 per month

pwn this  S3D ke
receiver Cash price 545 95 per mo. Pa? luit $I 5.00 Down
Top-notch value! Now, for

write for complete infor the first time, a n:ryslt:i

mation on excellent re $29_08 filter, an S-meter, choice

= cewver Cost only $533.50 of electrical bandspread on

Or pay $53.35 cash down per mo. amateur or SWL bands, an
RF stage and 2 IF stages.

only a few of its many fine
features.

BARGAIN BUYS:
NC-125 & it o i $10.89

superhet. Cash price: $199.95 per mo.

for the NC-125 or NC-98 rl 00
SPEAKER for the HRO-60 or NC- 2‘6‘00

183D

You Pay Only 10% Down'

The NC-88

ONLY $9.54 i &

per month
Pay Just $12.00 Down

Built-in  speaker, advanced
AC superhet circuit, tuned
RF stage, 2 |IF shges ?
ni-fi audio stages with phoneo
input. Separate hi-frequency
oscillator. Many, many other
features. Ask us for com-
plete specs.

Ask About Leo's Top-Trade Values!

The NC-183D

WRL's NEW GLOBE KING [EENTNEIIRL: /5399” e

per month

500 Watt — Completely Bandswitching

Pay Just $39.95 Down
S00 watts on fone & CW. Com Just

l
|
;
pletely bandswitching 10-160M. Pro Designed for maximum sensitivity JF

visions for VFO and SSB imput $ and selectivity. Dual conversion
Thoroughly screemed and by-passed 36'78 ::u”ﬁr;? L';n:::;%': ?rlthue::m
or TVi- _ Pretective bias, dual P [ Sp'ecizl push |:uHI high Egidtligi ‘
power supply. push-to-talk, Pi : APy

Network, just 2 few of the many Pay Just audio system incorporated. |In-

fine features. Cash price: $675.00 10% Down cludes all time-tested features

WRL's NEW GLOBE SCOUT '

65 Watt — Fully Bandswitching
Over 15,000 Top-Value items Hadio

ONLY $7.95 SiBaratories

Per Mo. 10% Down JSend For Detailed D b
Cash Price: $99.95 Spec. Sheets Today! :

FREE CATALOG ¥ N

e Sm— W — e — EEe——— —_— R—— ——. SE— [— P— —
Please rush FREE 1955 catalog, and infor- [EEIUSLCIAERTIIIIN g8 F RN UTT IR T QT 4T
mation on items checked below. Quote top trade-in value for my:

WORLD'S MOST PERSONALIZED RADIO SUPPLY HOUSE

(Name and Make of Eguipment)

on your: I
(New Equipment Desired)
NC-98 NC-88 NC-183D
Name: I
Address:

3415 W.BROADWAY, CO. BLUFFS, I1A., Phone 2-0277 City and State:
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what’ NEW in HAM

A comprehensive listing of

RADIO

late developments on the Ham Market,
designed to keep the Radio Amateur

well informed.

Men! Throw out that war-
weary 232 and in its place put
the new RCA 6524 u-h-f twin tet-
rode. The 6524 is a small, rugged
beam power tube intended for
r.f. use in fixed and mobile equip-
ment operating up to 470 Me.
The maximum plate dissipation
is 26 watts, and this neat little
bottle ean run 50 watts input on
144-Me. fone all day without
strain or pain. On the 420-Mec.
band the 6524 will handle 30
watts input, plate modulated. The input and output
capacities are slightly less than those of the 832, and the
screen of the 65624 is of sufficiently high impedance so
that the tube may easily be plate modulated to 100%
positive peaks, a stunt that is not so easily done with
some of the newer tetrodes. The ham interested in the
“*d-¢ bands' will find that the 6524 makes a nifty tripler
from 7T Mec. to 21 Me., and that each section of the 6524
can be used as a high efficiency doubler or tripler. Lastly,
the tube is a “natural” for mobile work. Yessir, a line-up
such as a 6CL6 erystal oscillator feeding a single 6524
would make a mighty nice 10-meter mobile job—and the
sunspot eyele is on the way up!

The hams out at Gonset Co. in
sunny (7) California have come
up with a cute little gadget
named the ‘“‘Monitone.”” It's a
combination code practice oscil-
lator and phone/CW monitor. A
built-in loudspeaker provides =
good, husky signal for CW praec-
tice, with panel controls for tone
pitech and volume. A separate
monitor reproduces the keyed
wave of the transmitter, and permits monitoring of AM
phone transmissions. A self-contained supply is used, oper-
ating from 115-volt a.e. There is no possibility of shock
hazard, since neither side of the keving ecircuit is “hot" to
ground. All in all, a mighty handy gadget for oldtimer
and novice alike. The ““Monitone' is only about TxbHx4”
in size, so it will fit right on the top of the operating desk.
A note to the CQ “New Products" section will bring you
further dope on this gadget and many more Gonset prod-
ucts.

UTC was building transformers for amateur and com-
mercial use when a lot of Hams were walking around in
three-cornered pants. It's obvious that the UTC line is
top-notech, since they are now one of the outstanding
bunch of ecoil winders and core stackers in W-land. The
new 1954 United Transformer Co. Catalog A is now avail-
able, and may be had free for the asking. The old fa-
vorites like the “Special” line and the “CG" line are still
in first place, and a new printed-circuit hi-fi amplifier kit
is shown that will make the high-fidelity boys sit up and
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tuke notice! Using a pair of 5881 tubes, this amplifier will
deliver 20 watts with less than 19% intermodulation dis-
tortion. Then there are High-Q toroid coils for the SSB
lads, and 3000-volt, 1-ampere plate transformers (CG-304)
for the California Kilowatts, and all sorts of goodies! A
eard will bring this new catalog post-haste,

Did vou work VRZ2BZ/ZM7 in
the Tokelan Islands? No? Then
yvou better read this, OM! The
TELREX boys of Asbury Park,
N.J. won't give you a ZM7 QSL
card, but they will do the next
best thing. For a post card to us
vou can get all the information
on the new TELREX series of
beam antennas for the 2,6,10,15,
20 and 40-meter amateur bands.
The TELREX beams really bore
# hole in the ether. The best
proof of this is to listen to some of the boys on the air
that use these antennas. Each TELREX beam features a
T-match and balun assembly which results in a balanced
beam pattern, a low VSWR on the coaxial transmission
line and minimum harmonie radiation from the feedline:
But why go on? If you are on the ball, no more need be
said. Drop us a line or take a good, long look at a TEL-
REX array at your Ham outlet store. As a famous C8
once said, “One TELREX in the air is worth kilowatt
into Honorable dipole™.

Here's a real good incentive
to throw away that 19¢ sol-
dering iron with the frayed
cord and the red-hot tip that
vaporizes solder. The Weller
Eleetrie Corp., Easton, Pa.
has produced a junior solder-
ing gun (Model 8100) that is
easy on the poketbook (list
price under 8 bucks) and yet
incorporates many of the fea-
tures found in the larger models of guns, If yvou have ever
stood around wailing for an old-fashioned soldering iron
to warm up, vou will appreciate this soldering gun that is
ready to go in a few seconds after the trigger is pressed.
The 100-watt raling is ample for practically any type of
work—you can even get enough heat from a gun of this
type at the end of an extension cord when wyou are
perched atop your antenna tower, working on that 4-
clement 20-meter beam ! The kids like to play Hopalong
Cassidy with the gun, too! Available at all better radio
parts stores. For additional information on this or other
Weller products, write: CQ, “New Produets Column.”

(Continued on page 48)
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HENRY DARES ALLR -

TO G"VE YO" P Bob Henry,
TH IQ Gu AR A"TEE | ¢ Butler, Mo. I

Ted Henr f, W
weuou | ;."'ﬁ-
Los Angeles

halllcraﬂers

EW SX 96

For top performance with
extra pull power and abil-
ity to tune in stations.

$25.00 Down

18 monthly payments of $13.60
—$249.95 Cash Price. ® Top Trades

® Only 10% Down
® Easy Terms
® Fast Delivery

® Personal Service

-
$X99—-$15.00 down ® Low Prices
18 monthly payments of $8.00—$149.95 Cash Price
18 MONTHLY CASH
MODEL CASH DOWN PAYMENTS PRICE » COI'TIP'E"E SfQCkS
S38D g 5.00 $ 2.70 $ 49.50 |
S04 6.00 3.20 09.95
Sa5 6.00 3.20 24,95
i S85 12.00 6.50 119.95 @® We want you to be satis-
S93 10.00 5.40 99.95 -
SX06 25.00 13.50 249.95 fied. Ask any Ham about
SXT1 25.00 18.50 249.95
E-;?-{t"%'_’.-i 35 00 19.00 240 OF Henry. And Henry has the
SX 88 59.50 32.40 595.00 new equipment first,

Write, wire, phone or visit either store today.

Butler 1, Missouri
Phone 395 @

Henry Not=l- [l B3 {e) -1

BRadshaw 2-2917

| )| P
11240 West Olympic Blvd. Los Angeles 64 L._ﬂ_\‘_.m_hl
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-~ Any resistance

you want
—— and any length shaft

e

Adashaft® Radiohms®

12 basic shaft types available from
3" to 10" in length, including auto
types, insulating nylon, many others.

Centralab’s patented Adashaft design
gives you both control and shaft for no

more than the cost of an ordinary
control.

The basic Adashaft control has a

stub shaft you can use as is, as a short,

screwdriver-slotted unit. Or you can
easily attach any of 12 basic shafts.

An instant,
solid, well-aligned unit every time.

After adding the shaft you need,
you can convert the unit to a switch
type with Centralab “Fastatch”
tvype KB line switches.

Your Centralab distributor has
Adashaft controls in the popular
model “B,” 1%,"” construction. Order
from him.

Send coupon for bulletin 42-199.

“ﬁi .‘H-'m
39 most popular

shafts, shaft
extensions, and

lid plastic box.
£22.30 suggested
list price.

Tear out coupon and mail today!

Centzalab
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positive lock gives you a

Adashafit Kit

An assortment of

controls, switches,

couplers. In hinged-

'
'
i
)
'
3
.
!
'
'
"
i
'
!
i

J

. ~ :
: A Division of Globe-Union Inc. _ i
g 911A E. Keefe Ave., Milwaukee 1, Wis. i
| Send me Centralab bulletin 42-199. :
]

: Name :
: Company :
: Address :
I City Zone State 1
| g-3154a 1§

(from page 46)

If yvou have ever built a rig
with a pair of automobile pliers
and a dull Boy Secout knife, you
will really appreciate this item:
A *“4-in-1" tool, that combines
punching, forming, shearing and
riveting operations into one
handy device. Round, square, hex
and rectangular holes can be
punched in sheet metal; rivets
may be fastened; smooth, sharp
bends may be made in sheet
metal : and sheet metal may be
cut and sheared. No kidding, no home workshop can af-
ford not to have one of these tools! Made of hardened
steel, the Tatu 4-in-1 Punch is a cool device that you
cats dig easy! Sold direct by Albert J. Tatu, I“F' It will
be shipped postage paid at $9.95. For an extra skin (dollar
bill to the squares) a threading attachment is available.
Qatisfaction guaranteed, or money back! Fair enough?
Contact CQ for more info.

See that little gadget this well-
manicured hand is holding 7 It's
not a tube, but a miniature,
sealed relay! Available in wvari-
ous coil voltages and contact ar-
rangements from the Terado Co.,
1068 Raymond Ave,, St. Paul 14,
Minn., this Series 6000 relay
with coin-silver contacts is Jjust
the ticket for mobile use, or for
other tvpes of construction where
a small, rugged relay is needed.
The relay coil only requires 60
milliwatts (!) for operation, and the contacts will handle
one ampere of current on a 24-volt non-inductive load.
Not bad for a relay %" diameter and less than 2" high!
The Terado relay plugs into a T-pin miniature tube socket,
and has 500-volt insulation.

Ahoy, mobileers | Cast your
eyves on this and this and
this. The ATR-6B all-band
mobile antenna ! This red-hot
idea of Rex Bassett, Inec. is
ready to go with that all-
band mobile rig. Tired of
hopping out of the car to ad-
just that wvariable loading
coil on vour rear bumper?
The ATR-6B is designed for
cowl mounting on the front of the car, and may be ad-
justed from the driver's seat. Just flip the switech on the
streamlined housing of the ATR-6B and the antenna auto-
matically switches from band to band. Now why didn't 1
think of that idea? Rex did, and a quick eard to us will

produce the dope on this mighty interesting mobile an-
tenna.

Isn't this a beauty? It's the
new Triplett Model 631 volt-ohm-
meter and vacuum tube voltme-

* ter combo. Incorporating 34
ranges (yes, 34!), the 631 will
measure just about anything.
For example: resistances from
0.1 ohm to 150 megohms, 0.02
volts to 1200 volts a.c. or d.c., at
20,000 ohms-per volt. When the
VTVM is used, the input resis-
tance is 11 megohms! Since the
VTVM is operated from internal

batteries, the Model 631 is not subject to line voltage flue-
tuations. Really a beautiful job, isn’t it? Manufactured by

Triplett Electrical Instrument Co., Bluffton, Ohio.

(Continued on page 50)
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) ARROW SALES OFFICES!

v A ClhicsS

3 LOCATIONS FOR EVERYTHING UHF TRANSMITTER-RECEIVER
IN ELECTRONICS!

7460 VARNA AVE., NORTH HOLLYWOOD, CALIFORNIA APS-13
(Mailing address: Box 3878 N. Hollywoeod, Cal.)
2441 SOUTH MICHIGAN AVENUE, CHICAGO 16, 1LL.

2005 EMPIRE AVENUE, BURBANK, CALIFORNIA s 95
All buyers of electronic equipment are invited to use our 3'
expanded facilities. They have been established to speed up
serviee, save you money on transportation costs and give you

a greater inventory te chooss from. Freq. range 415-420
Mail order buyers, direct your mail to either the North MC. -5 stages of 30
Hollywood or Chicego mailing address—whichever is closer. MC., IF amplifier,
Buyers wishing to inspect or purchase equipment: please visit Complete with R.F.
our sales-showrooms in Burbank, Calif. and Chicago, |11 and 1. F. sections. Less dynamotor, tubes, and tube shields,
(Addresses above.) with schematic Excel, cond. Welght 14 Ibs.
Hand tuned ring box with assoclated dipole which pleks up
lDGAfAPN" the RF energy from radar set. Freq. range: 3140-36840 MC.
Made to operate in conjunction with Radio ideal unit for experimental lab. Wi T Ihs. 54.95
Receiver RO/APN-4. Unit includes one 37 vew  econdition
scope tube, eryvstal controlled standard os- - o - -
cillator, sweep cireuits, marked pulses
Good cond. Weight 45 Ibs. $70Q.95 ~_ BC-191 TRANSMITTER
WITH 27 TUBES & CRYSTAL 100 W. With tubes, modulation section, speech amplifier for
e i e it = ! T-32 mike, RF meter, 0-500 MA meter, 0-15 DC fillament
c-4 MQB.LE TRANSCE]VER meter. Plus schematic for converting thizs transmitter for AC
AR operation. FREE: ONE TUNING UNIT with 524_!5
140-144 MC., Complete with control box, tubes. 12 24 VDU ' cach transmitter! Excellent cond. . : .
dyvnamotor with schematic. Good cond. With conversion data. T-32 CARBON MIKE: Usedd, poodd eond. ............ ; £2.95
Wt. 38 lbs. TR s : -$32.5ﬂ ONE SET PLUGS: For BC-101. NeW .o ireiormromnsanns $1.95
Less dynamotor $24.95 ' ; y

- - | 3 TUBES — PRESELECTOR
ARB NAVY RECE'VER Frequeney range: 5560 Ke to 32 MC in 8 bands., Ineludes in-

106 to 9050 KC. Four Bands, Callbrated Dial, LF-Ship-BC ternal rectifier for operation from 110V 60 cps. Mounted In
8 Volt. Size 84" x 7T¥" x 15%". Excellent cond. With steel cabinet. Used cond. SL.95
80 & 40 Meter—Complete with Tubes and {H‘Imﬂlﬂl“f- o T L L AT e Moot e
For 24 Volt operation: easlly converted to 110 VAC or ?15‘.' e R Rt e R o e
VDO with schematie. .
DC with schematic *19 UHF TRANSMITTER

T"L""El_”__'m Ibs, 1 tube. Frequency range: 397 MC. For remote control of

A CRYSTAL CAL'BRATED modiel boats, planes, ete. With tube, antenna. lLess battery.

. Rize of transmitter: 4% x 2% x 6", $9.95
COLOR TV FRE®Q. METER | New 2 v

This is the BC-T71 Freq. Meter,. originally used in the RC-100 T

IFF system on 470/493.5 MC. Is completely selfl contained ' TG"']O CODE KEYER

unit with own 110 v, 80 ey AC power supply. Beautiful steel

cabinet, 10" deep. Panel size 9"x153%". Smooth action 5:1 Kelf -Contained Automatic I_fl"ul[ for code practice sig7als from
veenler dlal aszembly. THIR IS A PERFECT SET-UP FOR a1 Inked type recornding. Complete +““h 7 tubes Iﬂ.ll :‘Il‘i"[f[f‘
THAT COMMUNICATIONS RECEMER OR TEST IN. e Audio freq. cutpst ¢f 308 CI'S. Size: 11x24xi8is’=2116
TRITMENT YOU'VE BEEN PLAXNING. Includes following 20 VAC 60 ev.—T78 RI’M motor ean be used for a turntable
tubes: 1—84, 3—7A4, 1—70C6, 2055, 2—656; also octal base Power uiit can be used for & P.A. system— 5"4-'5
5'”" H'~ 11.-!. I.‘H':I"..t.'l'l" “f Ilb*'f“ll 1"5;.”1'"1‘*”“*, r"':"if'ts"f-‘* ‘Eu Wl .Ii--" ”'l'-. [r_"-l.‘"'-i. I'II'.I.H ¥ Jil. -
With schematic and parts List w . — -

WA $47.50. NO 24 MOBILE POWER SUPPLY — HEAYY DUTY

iShipping weight —28 1bs.) AN W |
st ST = i PE-125 dynamotor, complete with filter base. starting relsy

and fuses. 12-24 V.D.C. input, ouput 512.‘5

R- F- MODULATOR 00 YV.D.C. ¢ 200 Ma. New

Complete Tunable 205 MC. Test 050 M AN
Sel. With 110 V. 60 eps. power

supply, 3-stage audio amplifier. | TRANSM'TTER'RECE'VER

Terrific chassis for experimenta-

tlon. With Schematice. Complete unit with 8 VDC input dynamotor to supply the
like new . \ : M 512"5 i necessary 450 VDO @& 75 ma. Freq. range: 160-211 MC, Sat
F.0.B. Chicago | has 13 tubes, high voltuge power supply. 514.’5

In like-new coadition. Wi 43 1bs. ...

| All shpts. F.0.B. whse., N. Hollywood or Chicago, I
Calif. or llinols residents add sales ftax. 25% deposit re-

NEW HAM CIRCULAR!

uired. Specify shippina instructions and ADD SHIPPING
Ask for your FREE copy! COSTS TO EACH ORDER. All items subject to prior sale
Drastic reductions on selected hot items! and change of price without notice. Direet all mail to N.

ARROW SALES, INCORPORATED

P.O. BOX 3878, N. HOLLYWOOD, CAL. 2441 S. MICHIGAN AVE., CHICAGO 16, ILL.

. . Phone: CAlumet 5-9313
Office-Warehouse: 7460 Varna Ave., N. Hollywoo#, Cal. (CABLE ADDRESS: ARROWSALES, N. HOLLYWOOD
Phones: STanley 7-6005, POplar 5-1810 TELEGRAPH ADDRESS: WUX, N. HOLLYWOOD, CAL.)

Visit our sales-showroom at 2005 EMPIRE AVE., BURBANK, CAL. Ph:ne: Victoria 9-2834
In the Chicago area, visit sales-showroom at 2441 S. MICH!GAN AVE., CHICAGO, ILL.
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It’s new!
| and only your
| Centralab

| distributor
has It

Cnfnpletely insulated
for stability under long,
hard operating conditions

Centralab Type MD
Molded Disc
Ceramic Capacitor

Available in

53 values

Pkg. of 5 —
only $1.50

i suggested list price

Better-than-ever insulation

— 2500 V.D.C. breakdown to ground.
You can place next to a chassis or high-
voltage leads without flashover or
breakdown.

Higher-than-ever lead strength

— greater than the breaking strength of
the wire itself. Leads can’t pull out.

These are only two of the many
reasons why Centralab Type MD Discs
give you less trouble in the rigs you
build. Get all the facts from Centralab
Catalog No. 29. Send coupon for
your free copy.

Better still, try Centralab MD's now
and forget worries about failure at
critical times.

®

Tear out coupon and mail today!

D-4454A
- S S S S S N S S S S S BN ..

CENTRALAB, :
A Division of Globe-Union Inc. -
911A E. Keefe Ave., Milwaukee 1, Wis. i
Send me Centralab Catalog No. 29. :
DRI e il i siiiimissriiriiiriiimnriiics. ]
T N e SV kL QY Sy | T € DY e :
1 A W S VY e, - ) S :
o
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- products selected by the C

(from page 48)

Bud Radio Co. crashes through
with their new “sliding drawer
assembly’’ for relay racks. De-
signed to hold such things as
record players or other instru-
ments, the sliding drawer may
also be used as an operating
desk for a compaet rack-built
transmitter. Operating on ball-
bearing channel slides, the rack
drawer will support 50 pounds
and is designated by Bud part
number SD-1717. Write us for
ion on this drawer assembly.

nformg

TVI?? Is your fundamental
signal blocking nearby TV sets?
For a modest fee, you can in-
stall an HP-45 high pass filter
on the affected TV set, and your
troubles will be over. The Re-
gency filter is a compact con-
stant-K design, with a cut-off
frequency of 45 Me. Attenuation
at 29 Me. is 20 db., and at 14
Me. is 40 db. Signals above 55

= Me. are passed by the filter with-

out loss. Such a gadget as this

will separate you and Jack Webb. Your neighbors will be

wlad to discover that Luey and Desi are not really behind

prison bars! Those are the facts, M'am. Write to CQ,

“New Products,” 67 West 44th Street, New York 36, N.Y.
for full dope. That is all. Rosenquist.

Always Say
You Saw It In CQ!!

The above items are not advertisements, but new
Q staff as being of inter-
est to our readers. As an additional service, you
may write to us for further information on any
Ilrnduct which vou feel may be of personal inter-
est. To secure this additional information, type or

. print your name on a separate sheet of paper or
| I}u*-.h_.ar{l for each item. Send it to CQ Magazine,

Attention “New Products,”
New York 36, N. Y.

67 West 44th Street,

"'c,&

\

BOOKS
e o HAMS

ke

Audio Amplifiers & Associated Equipment
Vol. 5 (AA-5)

Published by Howard W. Sams, 2201 East 46th
Street, Indm:m[mhs Ind. Indexed. 8%x11”. $3.98.

- The fifth volume in this series has just been re-
. leased. It contains information on over 300 differ-

ent hi-f audio unphﬁers and 85 tuners manufac-

 tured in 1953-54, Very handy item to have around

if vour friends hmmw hi-fi conscious,




ESSE CLEARANCE SPECIALS

“*“SAVE OVER SI100 ON THIS
TREMENDOUS SURPLUS BUY.”

Type H024-GJ alternator delivers up (o 100 amperes of charging
current from 1500 Hpm to 12,000 Hpm. Alternator output |
T Volts 3 phase AC (frequency is 1/10 BRpm). This is rectified
by dry dis¢e rectifier suppllied to produce 100 amps. at 6 V.
which will end your moblle battery problems and allow you to
use that hi-power rig. Some amateurs are stepping up the AC
output of the alternator by suitable transformers and operating
direct the cheap 400 cycle surplus gear. Battery voltage & current
regulation 1s taken care of through the regulator supplied. These
units replace your original ¢ wvolt generator equip. by use of
sultable mounts which may be obtalned from your local Leece-
Neville distributor or we ecan supply at addn. cost. These new
mounting kits contain all necessary hardware and wiring where
original is not used. FPrice of these kits range from £20 (o
aecording to car or truck make and model

= 5l
o ol

LEECE-NEVILLE 100 AMP.
ALTERNATOR - - - $49.50

Originally Sells For $216.95
FEATURES:

100 Amp. Charging Current

Charging current while motor idles

Eliminates generator hash & whine

AC output may be stepped up to operate 400
cycle surplus equipment

Above alternator, rectifier, and Type 3044-R3
regulator for &0 amp. output with clreult 549-50

Hagram, uzed but gusranteed

B W N -

2024-G3 Allernator, rectifier, and 3082-RN-3
regulator for 100 amp. sotput with elreuit $59 50
diagram, used bul guaranteed . -

Include with order make and model of ecar or truck If mounting
kit s desired (kit includes brackets, wiring harness, pulley and
nardware). RKit cost 520 to 350 addn., and will be sent COD
with order at prevalent factory price. Allow 10 davs on kit
orderas as all tyvpes not In stock.

:"‘:Ili.[I Wit dlternator roctitler anil [l'_:lﬂ.],h,r 15 Ihs

’+i': | ET '.li-i,'.||-lr | -'-irlil"u LU il A BT '1 | 15§ ii} 1hd %
BC-620 Transmitter and receiver a part of the SOCR-530% and
SUR-510. This will make an ideal supply for your mobile equip
ment on elther the 6§ or 12 valt ecars. Yoltage Inpat changes are

ac-omplizshed by merely changing links according to diagram in the
cOver (same vibrator uged In elther caged. Supply is well fllered
using choke input and plug-in type capacitors. Additional hash filter-
ing g also lncorporated for fllaments of recelver. OQutpul voltages
are for transmitting 140 V. and 99 volts Tor receiving, The recelver
output voltage is regulated by voltage regulator tube VTIS4., Maxi
mum current drain is 100 Ma. Entlre unit measures 12%x15%x44
in metal case or supply oily may be removed for gse whieh measures
11"x8"x43% ", If you have no Immedliate vse for this unit, it would

e a4 good Investment for possible future use. This is the type

32 ibs.

Brand new units - - - $4.95
Used good units ---$3.95

L3
surplus that doesn’t last long at this price. Ehipping wgt. approx.

6 OR 12 VOLT POWER SUPPLY ---%$3.95

f

M-1 SERVO UNIT FOR BEAM ROTATION

Unit has gelf-contained
hvdraulic pump actunted
by 27 V.—11 Amp. 1/6 hp.
motor which pumps oil into
either side of hydraulic
piston giving better than
a 100 1lb. torque to cable
drum. Unit is reversible by
actuation of either of two
self-contained solonoid hy-
draulic valves. Connect by
cable around antenna beam
for any desired rotation
speed. Greater adaptability than anv other surplus

device on the market. Shg. wgt., 37 lhs. 54 95
BRAND NEW-—0Only a few., oirder early -

STORAGE BATTERY
6 V. 34 AH

3-TA-OB—Manufactured by Exide Bat
tery Co. for atreraft. Siz¢ 7" x 5" x 9
overall,. Shipping weight 15 lbhs., New
dry charge, Fill with 1.265 sp.g. sul-

AN/ART-4 TRANS-
MITTERS & TARGET

6° x 30" plastic screen target con-
taining two transmitters complete
with mierophones. One transmitter
on 55.5 Mec., other on 56.75 Me. %
watt ouitput using 3A5 tubes, Dry
battery operated (batteries not in-
cluded). Brand new, in wood box
10" x 12" x 78". Shipping Wgt. 75
lhs. Box or plastic sereen alone

‘o1t ‘ire,
g N

REMIT SHIPPING CHARGE AND INSTRUCTIONS WITH
ALL: ORDERS. OTHERWISE ORDER WILL BE SHIFPED
EXPRESS COLLECT. ALL ITEMS GUARANTEED TO YOUR
SATISFACTION OR MONEY REFUNDED IF RETURNED
PREPAID WITHIN 19 DAYS OF RECEIPT.

ESSE RADIO CO.

40 WEST SOUTH STREET, INDIANAFOLIS 25, IND.

phurie acid,
Date . $5.75
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CRICTALS

We are
the largest
Do surplus
you crystals company

know? selling
NOVICE CRYSTALS

in steps of 1 kc.

ALL CRYSTALS TESTED FOR ACTIVITY!
1-DAY SERVICE FOR EVERYTHING IN STOCK!

NOVICE BAND

FT-243 FUNDAMENTAL
FREQUENCIES

Lots of 99 C

10 or more. Ea...
Individually. Ea. ............81.25
YOUR CHOICE OF FREQUENCIES!

80 METERS

3701, 3702, 3703 through 3748 in steps of 1 KC.

40 METERS

7176, 7177, 7178 through 7198 in steps of 1 KC.

DOUBLING TO 40 METERS:

35:‘8: 3589, 3590 through 3599 in steps of
1

The SINGLE SIDE BAND

new

We have complete stock of

frend! FT-241-A for Lattice Filter.
FT-241-A Low Frequency Crystals
Lot of 10 or more. Each ...... 79¢
79c Lots of 5 or more. Each .... 89¢
Individually, Eoch . 99¢

400 446 453 459 466 474
440 447 454 461 468 475

44] 448 455 462 469 476
442 450 456 463 470 477
444 451 457 464 472 479

445 452 458 465 473 480

NOTE: Minimum order: $2.50. All orders must be aceom-

* panied by check, cash or money order WITH
PAYMENT IN FULL. No. C.0.D. Include approximately 5¢
per erysial for postage. Indicate second choice frequencies
wherever substitutions may be made. Calif. buyers add tax.

SEE OUR ADS!

Dec/54 RADIO & TV NEWS. Page 137
December, 1954 C.AQ.

» For COMPLETE LIST of types of crystals,
frequencies and prices.

Ask for FREE Crystal Catalogus!

U. S. CRYSTALS, INC. oept.c
805 S. Union Ave. Los Angeles 17, Cal.
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Last Minute DX Items

From VQ4AQ, via CO25W, we hear that
VQINZK should be active from the Sevchelles
Islands towards the end of December (that means
now)! Past performances of VQINZK/VQINZK
seem to favor phone operation. . . . A letter from
Ray Herbert, VS5KU (ex-GZKU/3AZ2AL), writing
from Seria, Brunei, informs us that he will be
active from this spot until January *“at least’.
Ray has a miniature set-up with the transmitter
and receiver each weighing two pounds and built
on QSL-size chassis. He runs about 18 watts on
CW only, and is also licensed as VS4KU in
Sarawak, but does not think he will have the time
to put this latter QTH on the air. . . . Dimiter,
LZI1DP, runs LZIKAB's new kilowatt rig every
Saturday from 1400 to 1900 GMT on both phone
and CW. LZ1KAB may also be heard, some Sun-
days, from 0000 to 0600 GMT. Present antenna is
temporary and consists of a random length of
wire. Nevertheless many W's and DX have been
contacted on 14, 7 and 3.6 Me. . . . OE1FF passes
the word that HBIMX/HE is still QRV from
Liechtenstein each week-end on 21, 14 and 7.
Operation on 3.5 Mec. is promised for this Winter.
.« « «» TISUXX slipped one over on us as he was
apparently aetive from Cocos on October 27th as
confirmed by severanl W6 QS0O's. . . . All KC4AB
cards have now gone forward with the exception
of a few DX contacts which will be taken care of
before Xmas. Some $200 in contributions are
gratefully acknowledged by KC4AB towards de-
frayment of partial expense of the trip. . .
VK3CX reports contaet with ESID who was ani
parently operating on the ship “Pfal” at Wrangel
Island. . . . Reports have it that FBRBK, Tromelin
Island, went QRT on November 25th. . . . VK4YP
says ZC3AC, Christmas Island, has been worked
on 14050 CW and says QSL via VS2DQ. . . . The
latest overheard from Thailand says that HS1C
is now active with a QRP rig. He is a W6. HS1D
visited the VS6 gang. HS1AA is active on phone
only with a Collins 32V-2/756A-2 set-up. . .
November 18th gave KV4AA a rather rare Isle of
Pines contact when CO!CTH was nailed. He
said “l am on the ground, in an airplane, and am
taking off in five minutes for Havana'". . .
VREA Fanning Island, should have been heard ﬂn
the air again after Decernber 156th after a spell of
QRT. . . . FG7XB has been active, 14077, and
runs a ten-watter. His QTH, thanks to W&GSR
is: Antoine Noel, 44 Chemin des Petites, Pointe a
Pitre, Guadeloupe, FWL . . . AP2K will QRT on
December 25th and move to Egypt. . . . Contacts
have been reported between UBSKAB and Messrs,
WEPQQ/W4GG and W4QCW. Also between
WENZW and UBSKBE.

New FCC Waiting Period

On December 1, 1955 the Federal Communica-
tions Commission modified Rule 12.49 applying to
the waiting period for license re-examination. In
the past it has been necessary to wait 30 days for
re-examination upon failing a license test.

The new ruling permits an applicant to appear
at an FCC office and to take the “General” exami-
nation regardless of whether or not he has recently
failed the “Novice,” “Technician” or “Conditional”
exam. Thus the 30-day waiting period is now
waivered.

Predictions
(from page 37)

present time the smoothed sunspot number predicted for
January, 1955 (and upon which the Propagation Charts
are based) is 10. From the average of past eycles it ap-
pears that the count should increase by about 2 a month
and should be up to about 35 by December of 1955. This
range of sunspot numbers is higher than that observed
during 1954 or 1953, but is not as high as the sunspot
years.

(Continued on page 55)



ELECTRICAL ENGINEERS
oo PHYSICS GRADUATES

Ifl!'f.”i l'\‘f't"”i‘.'”l'{' in

RADAR «« ELECTRONICS

or ”J‘:‘.‘{" lfl’.*l-fl:ﬂ_{'_' o enler fhl‘.".*'{' {areas. ..

I'he time was never more opportune than now for becoming
associated with the field of advanced electronics. Because of military
emphasis this is the most rapidly growing and promising sphere

of endeavor for the young electrical engineer or physi-ist.

— e ————

Since 1948 Hughes Rescarch and Devel-
opment Laboratories have been engaged
in an expanding program for design, de-
velopment and manufacture of highly
complex radar fire control systems for
fichter and interceptor aircraft. This re-
quires Hughes technical advisors in the
field to serve companies and muilitary
agencies employing the equipment.

As one of these hield engineers you will
become familiar with the entire systems in-

MHughes Fjeld

Engineer
H. Heaton Barker (right)
discusses operation of hire
control system with Royal
Canadian Air Force techni-
cians. Avro Canada CF-100
shown at right

volved, including the most advanced
electronic computers, With this advan-
tage you will be ideally situated to
broaden your experience and learning
more quickly for future application to
advanced electronics activity in either
the military or the commercial field.
Positions are available in the continen-
tal United States for marned and single
men under 35 years of age. Overseas
assignments are open to single men only.

Scientific
and Engineering

Staff
HUGHES

RESEARCH
AND
DEVELOPMENT
LABORATORIES

Culver City,
Los Angeles
County,

California

January, 1955
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$1.50

Single Sideband

Techniques

by Jack N. Brown, W3SHY

Wish we could say that we
suddenly thought we'd better put
something out on this subject—
but, sorry—we just can't.
Carefully written, prepared and
edited, this book required six
months to assemble. Regardless of
whether you know quite a lot
about SSB, or absolutely nothing—
this is the text that covers it all—
from start to finish. Half of the
book is devoted to pieces of

SSB equipment that you can build,

CQ Yearly Binders

Stamped or Plain

Wondering what to do with your
loose copies of CQ? That's easy.
Get a CQ binder at a ridiculously
cheap price and have them at your
fingerstips. Why dig around under
the desk, or in some old box to
find an important CQ schematic?
Put your CQ issues immediately

in a steel reinforced red fabricord
binder and keep them orderly

and handy. When ordering

be sure to specify whether you
want yours stamped

for a particular year,

or just plain.

$3.50
each

e CQ e January, 1955

3 asnd, -
3 HAIHO .
AMATEI'RS

MOBILE

HANDEROGOK

/
$2.00

Radio Amateurs’
MOBILE HANDBOOK
by William |. Orr, W6SA!

The only practical handbook on
the market today on the subjct of
Ham mobile installation,

operation and maintenance.

Not just talk and theory, but
complete text and schematics on
converters, receivers, power
supplies, antennas and transmitters.
Thousands have already been sold
and are in the hands of the

mobile operators that really

‘"get out.'' Just about at the point
where we can say, ''only a few
copies left."” Get yours today.

CQ-1

CQ@ Magazine
57 West 44th Street, New York 36, N. Y.

| enclose $ ____for which please send me:

copies of your ''Mobile Handbook""
at $2.00/copy.

copies of your ''SSB Techniques'
at $1.50/copy.

CQ Yearly Binders. Years to be stamped

P e il QBN PO~ )
All New York City purchasers please
add 3%, sales tax to above items.

My correct address is: (Please Print)

(name) (call)

(street or avenue)

{city N : l:.l‘n'ﬂl!] _{!.I:tn




(from page 52)

numbers that were recorded during 1952. We can there-
fore certainly expect improved conditions during 1955——
not greatly improved over 1954 and 1953, but very similar
to conditions observed during 1952.

1955 Predictions

Ten Meters: Sunspot numbers still not high enough for
consistent DX. Short skip will oceur during

the spring and summer months with a notic- |

able increase (but still few and far between)
in DX beginning with October 1955.

Fifteen Meters: Fair DX will continue on this band until
February 1955. During the summer months

there will be plenty of short skip and some |

DX on north-south paths. This band should
improve considerably for DX beginning in
late September of 1955, with world-wide DX
possible almost daily until March of 1956.

Twenty Meters: About the same as in 1954, World-wide
DX possible during the daylight hours of all
seasons. Somewhat of an increase in early
evening DX may be noticed during the sum-
mer months of 1955.

Forty and Eighty Meters: Ionospheric conditions on these
bands will be about the same during 1955
as they have been for the past two years,
with an improvement expected on dark hour
DX on 40-meters during the fall of 1955.

The main point is that the evele is on the upswing again
and conditions will steadily improve over the next few

VEears,

e e — e

Novice Shack
(from page 42)

receiver is an S-38C, soon to be an NC-98. I operate on 7
Me. and have worked 29 states, 26 confirmed, VE2 and
VE3, and a eouple of Puerto Rican stations.

“T would like a sked with anvone in W7 land, also
with Colo., Minn., Nebr., and the Dakotas. So how about

vou guys out there writing for skeds. Maybe we ecan both
work a new state.”

I get a fairly regular number of questions
on how one gets his picture into the Novice
Shack. Just send them in, and I will use as

many as I can. Happy New Year, Herb,
WIEGQ.

YL's Frequency
(from page 44)

YL Radio Club of San Francisco

Back in the June issue we introduced the new YLRC of
San Francisco. Their first organizational meeting was
held a year ago January with two girls holding General
licenses, two with Novice, and eleven hopefuls. Now (No-
vember) the club roster boasts four Generals and reven
Novices, plus another seven studying. Non-licensed gals
are encouraged to join as conditional members, and a:
soon as they receive tickets become full members.

(Continued on page 56)

2118 East 55th St.

SHELF

The new BUD

Shelf Assembly
SA-1720 is easily
and quickly in-
stalled on any
standard rack.
Can’t fall off,
can't tilt . . . per-
fectly safe for
any object placed
on it. Useful as a
desk . . . as work
space and for
many other prac-
tical purposes.
Finished in your
choice of black or
grey wrinkle or
grey hammertone
at no extra cost.
Here's an attrac-
tive and useful addition to vour rig, see
it at vour distributors today!

Besides being low in cost, an outstand-
ing feature is that no panel is needed
for support. Two supporting brackets
slide into tracks welded to the shelf.
These brackets are punched to fit stand-
ard panel mounting strips. However,
the shelf may be attached over a rack
panel if so desired.

/&
¥
5

The shelf is 20” deep and 22" wide,
formed from 16 gage steel, flanged on
four sides for greater strength and ri-

_gidity. The supporting brackets are made

from 14" steel, capable of supporting
any reasonable load. Over-all height of
assembly is 7”. Furnished complete with
necessary mounting screws.

SA 1720 Amateur Net — $10.05

January, 1955 e CQ e
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Dept. @ Cleveland 3, O.
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Fyr/~/g AX=

- S & F - il il .

A Gl ILEY ELECTRIC ¢
e

RANGE PRICE
1800 ke—2000 ke $3.75
3500 kc—4000 kc $2.95
7000 kc—7425 kc $2.95
8000 kc—9000 kc $2.95

Now . . . for spot frequencies . . . the Bliley
AX2 is supplied at any integral frequency de-
sired in ranges indicated. Calibration =500
cycles; drift less than .00029 per “C.

Famous Bliley quality—which means fnest
Brazilian quartz, precision oriented, and acid-
etched to frequency. All electrodes, springs and

contact pins of the holder are stainless steel.

The AX2 and other Bliley amateur products
may be oblained al your nearest amateur dis-
tributor. Ask him for Bliley Bulletin No. 44-B.

BLILEY ELECTRIC CO.
UNION STATION BUILDING
ERIE, PENNSYLVANIA

e CQ o January, 1955

(from page 55)

The YLRC/SF holds regular training classes for mem-
bers only. Every Tuesday and Friday evening W6QMO,
Jeri, conducts code classes and on Fridavs her OM,
WEPHS, holds theory classes, They use a TG-10 donated
by W6GGC and code practice tapes the club purchased.

The eclub asked for and received generous gifts from
local Hams of erystals for the Noviee frequencies and
they now have a “erystal pool'” from whiech the Novice
members can draw. W6FPHS donated ten erystals for 3725
ke, so the club holds a Novice roundtable each Thursday
at 1300. At their monthly meetings the elub gives a prize
to its Novice member who has made the greatest number
of contacts during the past month,

Instigator of the club was WeQMO, Jeri Bey, but Jeri
adds, "WG6PCN, Peggy, has been with me {from the start
and with me all the way." Jeri has been serving as club
president and Peggy as seeretary-treasurer-P/C.

Besides all Jeri's club work (she has recently been elect-
ed secretary of the San Francisco Radio Club, has been
chief of the club’s cook tent for Field Day the past two
yvears), WHQMO is a regular in the BPL listings. She
says her highest score was 723 in August and low score 503
in May. She handlés it all on 75 phone and with no help
from the OM. Most of it comes via MACAN 4, the rest
on the Mission Trail Net and American Legion Net. She
s a MARS station and also joins the 29%¢rs on 29 Me.
Thursdays at 2000, She holds an OPS appointment, and
has RCC., Don't ask Jeri when she does her housework—
hi!

Jeri and her OM, W6PHS, hail from New Jersey: have
been in San Francisco for seven years. Jeri received her
Novice license in "52, her General a year later. Most of her

Some of the members of the YL Radio Club of
San Francisco. L. to r.: W6QMO, lJeri; KN6GDC,
Elvi; KNGEEE, Vi; W6PCN, Peggy; KN6CUV, Lee;

KN6EEV, Eleanore; Rose, XYL of W6GGC.

time was spent on 40 CW until she got started handling
traffic on 75, and she still finds time to get on 40 and 80
CW. At present they are using a Viking II with VFO.
Receivers are RBY1 and RBY1 panadapter, plus an SX-28
and SX-25. In the process of being rebuilt is a H00-watt
all-band rig. Antennas are a l0-meter beam, Z20-meter
ground plane and 40- and 80-meter dipoles. They also
have a 10-kw. emergency generator and a one-cylinder
gas engine power supply for low-power portable use,
W6PUN, Peggy Detsch, has been the second guiding
light of the YLRC/SF. Unlike some XYLs, she knew what
she was getting into when she married a Ham, W6GCY.
“In fact,'”" says Peggy, *‘] started the rocky road to radio
before we were married. It's been a tradition in our fame-
ily that the bride automatically absorbs her husband’s
hobbies and I counted myself lucky that 1 didn't pick a
guy who wanted to ¢limb mountains or go count birds in
the cold grey winter dawn like some of my less fortunate
(from my point of view) relatives. The final amplifier of
the ‘big rig' chaperoned us on all our early dates because
Jack couldn’t bear to take it out of the back seat of the
car and our first housing had to be chosen with a view to
including the ancestor of the present power supply. 1 got
my ‘on the air’ eode practice under Jack’s call and 1 didn't
get much of that because he was always taking the rig
apart to revise it until I made a bargain that if I'd get




my license he would leave the rig alone and build another
to revise. I got my license in 1951, and that’s our ‘work-
ing agreement’ now. Jack has added a modulator and
now has a teletype printer to be put into the set-up some-
how. We added two junior ops along the line so most of
my operating is on a more or less appointment basis.
When Jack gets generous, he tells the KA's and KL s,
I'l be glad to run their phone patches during the day-
time [

WEPCN spends all of her time on 20 phone. Their rig
runs a kilowatt to a 3-element beam on the roof. The re-
ceiver is an SX-585 but the rest of the station is home-
hrewed. Pegey is registered in AF MARS (she’s awalting
completion of a TCS), and edits the San Francisco Radio
Club paper.

Among the other members, KNG6GDC, Elvi, is an MYL
( mother YL). She put together her own Heathkit trans-
mitter and is working hard for her General. Her son is
at the Atomiec Powered Sub school and she is anxious to
QSO him. . . . KNGEEE, Vi, also is an MYL. Her son,
WEFVK, is now in the Navy. Vi's OM is WG6JLY.

KN6CUT, Myrtle, gave in to Ham radio after 19 vears’
exposure—first with her brother and then her OM,
W6AHH. They have a 16-yr. old son who goes mobiling
with his Dad, and 10-yr. old Carol, who is a “mascot” of
the YLRC/SF and is studying code. . . . KNSCUYV, Lee, is
the XYL of K6BZY and they have a 9-yr. old son.

KNG6HIW, Kay, and her OM entered Ham radio to-
gether. Kay has an S-vr. old daughter and she works as

1st International YLRL Convention
Date: Weekend of June 25, 1955
Place: Hotel Miramar, Santa Monica, Calif.
Sponsors: Los Angeles YL Radie Club

Chairman: W6UHA, Maxine Willis

KH6AFN, Jeannette, has been selling Christmas

cards to earn money for the trip to the conven-
tion. W30OQF, Barbie, says “We'll be there.” Let's
hear from more of you Yls!

an accountant so her time is well oceupied. . . . WHGQZ,
Iva, is a working gal but joins the club members at
conventions. . . . WEPIR, Mary, married last April, is
searching for a virus to infect her OM with Ham radio
bug. . . . KNG6EEY, Eleanore, had a son born July 2. . . .
Youngest club member is 10-yr. old Patty Fryman,
KN6GXQ, daughter of WENCK. Her sister, Susan, aged 8,
is working for her license, too.

This month (Jan.) the YLRC/SF will celebrate its first
anniversary with a dinner and dance and installation of
new officers. Deseribing the aims of the e¢lub Jeri,
WEQMO, says, “Our purpose is to get more women ins
terested in Ham radio and to get them licensed, or failing
that, at least to get them to look with a more tolerant eye
on their OMs" hobby.”

Well done, gals!

YL-OM Contest

The annual YL-OM Contest, sponsored by the Young
Ladies’ Radio Leagwue, is scheduled this year for the first
and third weekends in March. The phone section will be
March 5-6 and the CW portion will be March 19-20.

This will be the 6th annual YL-OM Contest. 1t is open
to all YLs and OMs and offers a fine opportunity to build
up YL contacts for WAS/YL and YLCC awards. Put the
dates on your calendar now. Rules for the contest will
be given here next month,

Emergency Traffic

When Hurricane Hazel struck North Carolina, W4SGD,
Katherine, found herself right in the thick of it. Winds
up to 100 m.p.h. knocked down 35 big trees on their prop-
erty, but otherwise they escaped damage. Katherine says
the Tar Heel Emergency Net was in session from Thurs-

(Continued on page 58)

| GENERAL PURPOSE
POWER SUPPLY

This power supply is ideally suited for
transmitters operated under Novice class

| licenses. When higher R.F. power is added
later on, this supply may be used as a
modulator power supply.

|
N7V AL
T-1
V-l
L-]
C-1

o
‘ L-2 3

| C-2 |
| * I i‘ 4 1]':'
. |
| -1 [
| o :]I
| § I 400 v.O.C 4 b

-, R

Triad  List

| Symbol Type No. Price Characteristics
T4  PSA 1675 1100V CT Output: 400V DC @250Ma
5V @ 4A Fil.
L-1 C-31A 8.20 25/5 H @ 20/200Ma DC 150 ohms
1500V Test

L-2 C-14A 2.85 6H @ 200Ma DC 150 ohms 1500V Test

| Additional components required as follows:

C-1 2 mfd 600V Qil filled C-2 4 mfd 600V 0Qil filled
If the above values are used, Ripple will not exceed 1.5%
R-1 20,000 ochms, 25 watt wire wound V-1 5R4GY or 5U4G

i See your distributor or write us direct
e for your copy of Catalog TR-54E

It completely describes the finest line
of transformers made.

TRANSFORMER CORP
o N 4055 Redwood Ave., Venice, Calif.
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15179 DON'T BUY ANY
SOLDERING IRON
UNTIL YOU SEE

L L R L
[T E T LR B

SOLDERING IRON

Makes all other irons
obsolete!

ELECTRIC SOLDERING IRON CO., INC.
DEPT. A DEEP RIVER, CONN.

AMAZING NEW \|[BROPLEY

Super Deluxe

WITH ADJUSTABLE
MAIN SPRING

AND OTHER
GREAT
FEATURES

24-K

PRESENTATION MODEL
Vibroplex presents the first really speed control Key.
adliustable maln spring permits operator Lo send slower

faster as «desired. No more muddy signals . . . D0 sacrillce
style of sending. Free
of arm tension. Sends easily as pressing a button. FPraised by
operators and beginners alike. Try this new Vibroplex Key'
Other new popular Vibroplex keys from

of signal quality. Suits any bhand or any

You'll be delighted.

£12.05 up. At your dealer or

THE VIBROPLEX CO., INC. 833 Broadway, N. Y. 3, N Y.
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GOLD-PLATED
BASE TOP

$29.95

(from page 57)

day night before the storm until the following Wednesday.
She manned her station for about 50 hours, most of the
time listening and being ready to relay traffic.

In the same storm the Pennsylvania Emergency Phone
Net was in operation on Oct. 15-16 using 38560 ke., which
was declared an emergeney frequency by FCC. W3IQPQ,
Jeannette, acted as NCS for a portion of the time and
was on the air for the full time of the emergency.
WiSVY, Loreli, assisted by landline contact to W3IQPQ,
and handled some traffic on CW. Loreli and her OM Jlost
their 46-ft. tower with all antennas in the storm, but
strung up a long wire to keep operating.

When flood waters hit the Pecos River Valley in south-
eastern New Mexico in October WHYAS, Blanche, W5BZR,
Pat, and W5TDB, Emma, assisted in handling traffie.

Dakota Division Convention

A dozen YLs met at the Dakota Division Convention at
Rapid City, S. Dak. in Sept. The XYL Club, which aids
and shares in the recreational activities of the Black
Hills Amateur Radio Club, conducted a tour for the ladies
and a Saturday luncheon. All but one prize given at the
luncheon were made by members of the XYL Club and
included earring and pin sets, ceramic dishes and candle
holders, and hand-painted wooden plate. Among the YLs
were W@'s ZWL, Hazel (president of the XYL Club):
ClY, Pearl; DVB, Dorotha: UAJ, Pat: UDU, Marj:
VVA, Bea; BHP, Hazel, and her two daughters
WNGOVHB, Carol (age 14) and WN@VHC, Joyce (age 11).

YLRL Net

Another YLRL net to add to those published earlier:
80 CW—3680 ke., 2100 PST, Mondays, NC WTGLK.

Congratulations

To WIFWR, Mary Ann, and OM W7TFWD who cele-
brated their Golden Wedding Anniversary Sept. 14.

To Roxanna Griggs on becoming KNGELO. Roxy is the
XYL of WKW, Southwestern Division Director for many
yOArs.

33 till next month—W5RZ]

SSB Exciter
(from page 31)

the parallel connected R/C time constant circuit
composed of RI1 and C3. This voltage should be
in the region of 50 to 70 volts for normally spoken
speech for average settings of the gain controls.
This negative voltage is used to cut off the relay
tube, V5b so that the relay Ryl applies the various
screen and plate voltages when the relay goes to
the de-energized position.

The receiver anti-trip amplifier takes a portion
of the receiver audio and amplifies it, rectifies it
with a positive polarity and applies it to its own

' load resistor and time-constant condenser. The
' resultant of the anti-trip and voice control voltages

is applied to the grid of the relay control tube,
l'rt‘;l].
(Continued on page 60)
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M. R. BRIGGS, A HAM OPERATOR FOR 35 YEARS, IS MANAGER OF MISSILE
GROUND CONTROL ENGINEERING, WESTINGHOUSE ELECTRONICS DIVISION

ALL ELECTRONIC EHGIHEEIIS
WITH A DESIRE T0

CREATE!

The building of a ham station is an outlet for some of our
creativeness. In the 35 years I've been a ham operator, I've

found a lot of satisfaction in my hobby: but nothing gives me more
creative pleasure than my job.

At the Westinghouse Electronics Division, creativeness is
encouraged. Important, too, is the fact that the work is so vital!
We're working on advanced development projects that are both
interesting and challenging! For the expansion of these projects
we are looking for electronic engineers experienced in radar and
Missile Guidance Systems.

Of course, Westinghouse offers the finest income and benefit
advantages, as well as a good location. You'll find ideal suburban
living accommodations and many big-city attractions.

If you'd like more information on the high-level openings to be
filled in the near future, drop us a line today!

R. M. Swisher, Jr.

Employment Supervisor, Dept. 37
Westinghouse Electric Corp.

2519 Wilkens Avenue

Baltimore 3, Maryland

you caN B SURE...iF 115

Westi nghouse
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Here's a two-way resolution that will keep

you operating at peak all year long . . .

If you resolve to order your supplies from
us at ALLIED—weé’ll prove we're keeping a
resolution we made more than a quarter of a
century ago. We'll give you every buying ad-
vantage: the squarest deals you can make on
trade-ins (just try us);
a real break on time
payments; fastest de-
livery; Ham -to- Ham
personal help. So re-
solve right now to do
your ordering from the
J08-page 1955 ALLIED
Catalog. It's packed
with the world’s larg-
est stocks of quality station gear—at money-
saving low prices. You can count on us for
everything you need to keep operating at peak
—and we’ll save you money and time. P.S.—
For a copy of our 1955 catalog, write ALLIED
RADIO, 100 N. Western Ave., Dept. 16-A-5,
Chicago 80, Illinois.

EASY TO LEARN CODE

Itis easy and pleasant to learn or increase
speed the modern way — with an Instructo-

ph Code Teacher. Excellent for the

nner or advanced student. A quick,
practical and dependable method Awvailable
tapes from beginner's alphabet to typical
messages on all subjects, Speed range 5 to 40
WPM. Alwaysready,noQRM, beats having
someone send to you.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher liter.
ally takes the place of an operator-instructor
and enables anyone to learn and master code
without further assistance. Thousands of suc-
cessful operators have “"acquired the code’” with the Instructograph
System. Write today for full particulars and convenient rental plans.

INSTRUCTOGRAPH COMPANY

Dept. C., 4701 SHERIDAN RD., CHICAGO 40, ILL.

RADIO-LABORATORY
MAN

RADIO-LAB Prototype-VHF
experience. Rec.-Xmit. Ham

tkt preferred.

GONSET COMPANY

801 S. Main St. Burbank, Calif.
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(from page 58)

[f the voice control system holds in too long
between words or phrases, the time constant com-
bination of RII and C3 should be decreased by
decreasing the size of C3 to 0.05 ufd. Experimenta-
tion will yield the correct time constant to use.

End of Part |

In the second part of this article the author goes on to
discuss the construction of the exciter and its operation.
Detailed photographs and drawings are included.

"Complete 25-er”

(from page 21)

Tuning The Transmitter

After the wiring has been completed and
checked, turn Sw3 to “Off,” Sw5 to “Receive,” and
Sw?2 to “Tune.” Insert the 5U4C rectifier tube and
the OA2 voltage regulator. Plug the power cord
into a 117-volt, a-c receptacle and turn on Sw3.
The pilot bulb and the 5U4G should both light,
and the d-c output voltage from the power supply
will be around 400 volts. Turn Sw5 to “Trans-
mit,” which should actuate the control relay and
cause the OA2 to glow. The voltage across the

tube will be about 153 volts.

Return Sw5 to “Receive,” and plug in the two
6C4’s. While they are warming up, turn Swl to
"VFO" and warm up your station receiver. Again
turn Sw3 to “Transmit” and tune the receiver
around 3500 kilocycles until you locate the signal
from the transmitter v.f.o. Adjust the slug in LI
and, if necessary, the number of turns in the coil
slightly; so that the oscillator covers 3500 to 3700
ke., as condenser Cl is varied from maximum to
minimum capacity.

Set the oscillator dial to about 3600 ke, and
remove plate voltage with Sw5, Plug in the 6AKG6
and the 7-Mec. coil into the L4 socket and make
some provision to measure the %rid excitation to
the 6AK6 while you peak L3. This may be done
by temporarily connecting a low-range milliam-
meter between the bottom of R3 and ground or
by plugging a 50-ma. meter into the key jack. In
either event, turn Sw2 to “"Operate” and SwS to
“Transmit” while you adjust the slug in L3 for
maximum meter deflection. Do not leave plate
voltage on any longer than absolutely necessary
in making this adjustment; otherwise, there is a
possibility of damaging the 6AK6, because its
plate tank circuit has not yet been resonated.

After L3 is adjusted, plug in the 2E26, but first
temporarily break the B+ lead to it at the point

(Continued on page 62)
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An @pen Leller o Hami Aboul Aulennae

(Refer to page 121 — Oect. "54 issue — QST')

WE HAVE been told in many ways that our rig is no better than the skyhook we tie it to. We try for maximum
transfer of energy for transmitting as well as for receiving the other o.m.! These are true facts and especially
vital to us, but we string up the best wires we can regardless of their effect upon one another because we want
to work more than one band—especially when one goes out! What then ig our problem ? To design and build a
SINGLE antenna which shall be erected in the smallest possible space over the best ground we can produce :
which will give us maximum transfer of energy for both transmitting and receiving; using one feed line ; and
enable us to work not one, but four or more bands without loading coils or capacitors at the antenna ; without
gpecial relays; or WITHOUT HAVING TO MAKFE ANTENNA ADJUSTMENTRE! This would be the ideal sky-
hook, especially in most cases, if the radiation could be the same in all directions. It sounds IMPOSSIBLE. But
it is being done now through a principle known as FLECTROMAGNETIC DECOUPLING and these antennae
are available to you in six different models at a far lower cost than you ecould produce your own even if vou had
a complete workshop and the many different materials reguired !

@m: of the antennae, for example, is the AE.C.’s V-37 which comes in two models—Deluxe and Economy.
With this antenna, several ground radials and 50-ohm coax you are AUTOMATICALLY on T5/80, 40, 20, 15, 11

and 10 meters as fast as you can change your transmitter—and with absolutely no adjustments of any kind at
the antenna !

j HE price for the Deluxe V-37 is $299 while that of the Economy V-37, where gou supply guy-wires, radials
and other immediately-available material (which you may already have) iz $199! The rest of our story is told
on I'age 121 of the October issue of QST. Write us. You'll be glad yon did!

We are seeking alert amateurs who own our
ANTENNA ENGINEERING co antennas to tell our story (including the Engi-
. neering Service we supply to all owners), to other

interested amateurs n their own communities

502" wesf E!Pﬂsifiﬂﬂ BQ“IE?ﬁrd and we expect to pay well for this service, It can
hedn most profitable part-time t-ccunutinnh!ur yvou,

. - an we suggest you communicate wit us at

LOS AHQEIES 16! Cclllfornm once for the very interesting and important de-

tails we have for vou as our sales-representatives.
Telephone: REpublic 4-7807

A favorite ham mike for

Here’s why. Hams need an accurate pickup and o response to
voice that's crystal clear to get through—especially on today's
crowded ham bands. The famous Turner 22X gives them just
that. The high quality humidity protected crystal in the 22X
comes in a shock proofed mounting—gives you faithful repro-
duction under cll operating conditions. The frequency response
is 60 to 9000 cps; output level -52db.

The Turner 22X is a convenient mike, too. The head tilts a
full 90" for semi- or non-directional operation. Has a stand-
ard 38"—27 thread mounting. Comes complete with 7-ft. re-
movable cable set. Is also available with a dynamic interior
(Model 22D) or a ceramic interior (Model 22C).

TURNER MODEL 22X, CRYSTAL LIST PRICE $24.75

The TURNER Company

Mail this 925 17th Street NE, Cedar Rapids, lowa SR it 15
coupon Gentlemen: Please send me complete in- “;-'-::tm un: A
COUpoI formation on your Models 22X, 22D and Branches
for full 22C microphones.
T T Nome ................. S PO 3 St o B s i“':““.“m
- uriema, -
Address .. e T e I S N e 80 Bréad Strast:
City 1) State New York 4, N. Y.
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Engineered
10-20 M

BEAMS & GOTHAM

All beams use any standard transmission line. Full
data supplied with each beam. All GOTHAM beams
assemble quickly, are adjustable over the entire band,
and can easily be stacked on a single mast. Every
beam complete with all hardware, fittings and cast-
ings. All aluminum tubing is 61ST6 alloy, with wall
thickness of .049",

S202T—Std. 20m 2-El1. T match, $24.95. 1—12' Boom,
1* Alum. Tubing: 2—12' Center Elements, 1 Alum.
Tubing: 4—12°' End Inserts, §" Alum. Tubing; 1—T
Match (8'). Polystyrene Tubing: 1-—Beam Mount.

D103T—DeLuxe 10m 3-El. T match, $25.95. 1—%
Boom, 1” Alum. Tubing: 3—6" Center Elements, 1"
Alum. Tubing : 6—6' End Inserts, %" Alum. Tubing ;
1—T Match (4'), Polystyrene Tubing ; 1-—Beam Mount.

D203T—DeLuxe 20m 3-El, T match, $49.95. 2—12
Booms, 1” Alum. Tubing : 3—12°' Center Elements, 1"
Alum. Tubing: 6—12" End Inserts, 5" Alum. Tubing ;
1—T Match (8'), Polystyrene Tubing ; 1—Beam Mount.

NEW 2 METER BEAM KITS

6 Element Yagi $ 9.95
12 Element Yagi $16.95

———

— ==

HOW TO ORDER: Remit by check or money-order. We
ship immediately by Roilway Express, charges collect;
foreign shi munIs cheapest way. 10 day unconditional
money-back guarantee.

IN CALIFORNIA:

Offenbach & Reimus Co.,

1564 Market St.,

GOTHAM HOBBY

San Francisco.

107 E. 126 Street
New York 35, N. Y.

SOMETHING NEW!

MARK “35”

Transmitter

Beautiful, rugged equipment that any Ham would be
proud to have. Professionally engineered, factory built
and thoroughly tested. Moderately priced for ever;
amateur. See it at vour local Ham distributor.

FEATURES 538.?5
Net

® 80 thru 10 meters

. — . Price of *“MARK
9 I‘i'i'ﬂ“]‘il*r with tubes and one sel
= g - of colls, your choice, less
® Final input to 60 watts crystal.
® Attractive dark gray cab- Extra coils, any band
inet Black front panel per
ﬁ.u X E.” $1 -m stt

“MARK 35P“ Power Supply

Attractive matching
*MARK 35"

Lhe
ol |

unit for
Transmitter,

VDC at 120 ma. Provides 35 watts
input to the final.
“MARK 35P"

. 529.5HDET

If no local distributor in your area, write direct

TEMPLETON ELECTRONICS COMPANY
LED' BOX 263 SILVER SPRING, MD.

Power Supply

62 o
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(from page 60)

indicated in the diagram. Connect the low-range
milliammeter between R6 and ground, and adjust
(’28 mounted on L4 for maximum meter deflection.
Use a non-metallic tool for this adjustment. The
I.4 coils for the other bands may be peaked in
the same manner at this time. 2E26 grid current
will decrease from five milliamperes, or more on
7 Mec., to only a milliampere or two on 28 Mec.
This is normal.

The operation of the second 6C4 as a crystal
oscillator may also be checked at this time. Plug
a 7-Mec. crystal into the crystal socket and turn
Swl to “Crystal.] Excitation to the 2E26 should
be approximately the same as with v.tf.o. control.
[t may be necessary to readjust the slug in L3 a
trifle in order for the crystal to “start” promptly
each time, but it will then require no additional
adjustment for either crystal or v.fo.

A 25-watt, 117-volt light bulb is convenient in
tuning up the 2E26 Ht:lf:__{l?. Connect it across the
antenna terminal J2, plug the appropriate coil into
the L5 socket. and reconnect the B+ lead to the
2E26 stage. Set CI17 to maximum capacity, turn

SEE TEXT- - s
TS TRE KEY Sw2 'Eq%\—l]- SespioTees | |1 I

| o -0 ﬁ:--—»j.-:n-- -:|a--—- vt 2
| | | l j !
__I—_—gg;——,=l——-m-—u—w—r—-—-—-r—-—ll—a—-—g—-—-——-_—i '—l __1
1 | * |
:-131- . | - N | { !' i | |
4 F oo A Ay ety iy - i iy i |
- -48 — - — e

Fig. 3. Drilling template for panel and front of

chassis of the "Complete 25-er.” Exact positions

of controls and diameters of the holes will de-
pend on components used.

Sw3 to “Transmit,” and resonate the output stage
by turning CI16 for the dip in 2E26 plate current.
At this pnint, the 117-volt bulb may glow.

Decrease the capacity of CI7, which will in-
crease the 2E26 plate current, in small steps, “dip-
ping” C16 after each adjustment of C17. Continue
this process until the 2E26 plate current is about
70 milliamperes. Under these conditions, transmit-
ter input will be about 25 watts and output will be
between 15 and 18 watts.

Phone adjustments are simple. After plugging in
the audio tubes and connecting the microphone,
turn Sw4 to “Phone” and advance the audio gain
control until normal talking produces 100 per cent
modulation, Quality may be checked with the aid

(Continued on next page)




MONITORADIO for a thﬂmughly
coordinated 2-way communicae
tion system,

Now every member of every de-
partment can have radio com-
munication for as little as $49.95

Write today for further information.

MONITORADIO RADIO APPARATUS CORPORATION

monitor receivers.

® Crystal contr
any YVHF FM
system.

® Mobile or stationary receivers.

® Prices to meet any budget.

® Certified for civil defense use,

tunable for
munication

55 North Jersey St., Indianapolis, Ind. Phone: ATlantic 1624

(from preceding page)

of a simple diode monitor or the station receiver.

Switching from “CW” to “Phone” puts an added
load on t]u power supply. This causes the plate
voltage and the 2E26 plate current to drop some-
what—reducing input tD about 20 watts on phone
compared to 25 watts on CW. Coupling can ﬁ
-.Hi]l;l"stt‘d for a full 25 watts input on phone,
the increase in signal strength is negligible.

If available, a calibrated grid-dip mmllatnr is
very ]w[pfn] in getting all coils on the proper fre-
quencies.

Panel lettering was done with standard transmit-
ter decal set

w 1¢-

but

@-Multiplier

(from page 16)

The Null p:mtinn iS now re :uh for use, and un-
less the receiver’s ﬂ 'te mpph pote ntial varies
considerably, RS a]mu]d require no further re-

checks

long
When unstable I)Ltt{ power con-
used
without

setting except for occasional over
periods of time,
ditions exist, voltage regulation should be
for the m;iinhunauu- ul the best nulls
readjustment of RS.

With the selector switch now set at Off, tune in a
pair of c-w signals which are close enough to each
other to be heard at the same time. Then turn the
switch to Null, and with C3 it should be possible
to tune out either of the two signals without mate-
rially aftecting the remaining one.

Next tune in an a-m phone signal with the switch
at Off. Then switch to Null, and set C3 at the
center frequency where the carrier will now drop
out, leaving onlv the two sidebands. The effect
to the ear WJH be one of a-f distortion, because the
null is very almrp and the sideband spectrum is
broad by comparison, the nulling notch in one of
the sidebanks will not be noticeable by ear. The
most usetul function of the Null position will be
that of tuning out a heterodyne beat note. This
will occur at two different settings of C3, one will
be at the point where the carrier is nulled, the other
will be the point where the interfering signal is
nulled. The latter is obviously the correct point.

(Continued on page 64)
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HERE IS AN EFFECTIVE HIGH PASS FILTER

10 SUPPRESS TELEVISION

" - -

INTERFERENCE !

" The Regency Model HP-45 High Pass Filter is a constant "K"'
type filter with a cut-off frequency of approximately 45 mc,

in a 300 ohm balanced line.

Attenuation at 29 mc. is approximately 20db. At frequencies of

14dmc. and below, the attenuation is 40db. or more.
Signals above 5hmc.

Simple to install-

REGENCY Div

are passed through the filter without loss,
-full instructions included with each unit.

ision of |.D.E.A..

Inc.., Indiana

eqea%

MODEL HP-45

ipolis 26, Ind. AMATEUR NET, ONLY 98¢
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SAVE HOURS OF WORK

e :
& |

quickly make round, square, key
and “‘D’’ openings with Greenlee
Radio Chassis Punches

In 1'% minutes or less
you can make a smooth,
accurate hole in metal,
bakelite or hard rubber
with a GREENLEE
Punch. Easy to operate
. . . simply turn with an
ordinary wrench., Wide
range of sizes. Write for
details. Greenlee Tool
Co., 2361 Columbia
Ave., Rockford, Ill.

FREE! FREE! FREE! FREE!
Write in for Columbia’s
1955 Best Buy Bulletin

Get your free copy today!

ELECTRONICS
umbi 2251 W. WASHINGTON BLVD.
aﬂ o LOS ANGELES 18, CALIFORNIA
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2 Superex :
BEST BUYS
Vari-Choke

—J]deal for all tuned Vl‘lrl-lﬂﬁpﬂltk

circuit and choke ap-
plications, 7 vari-
chokes — inductance
range 40 miero-H to

H5H.
SUPEREX ELECTRONICS CORP., YONKERS, N. Y. .o
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(from page 63)

It should be noted that when the Null position
is used, the normal selectivity characteristics of
the i-f amplifier are not altered, except for the
notch created by the Q Multiplier Null.

When the receiver is used in a normal manner
for SSB reception, the Null position may most
effectively be used to tune out a beat note and
QRM in much the same way as with c.w.

B-F-O Position

~ When the selector switch is set to B.F.O., the
unit will function as a beat-frequency oscillator
for the reception of CW or SSB signals. The beat
frequency may be tuned with C3, and the oscillator
level may be adjusted by the selectivity control
which will increase the level as the control is
rotated towards minimum resistance. The size of
the de-coupling resistor RI will also control the
injection level. The value of RI, used in the model
was found satisfactory for most reecivers, but
some experimenting with its size may be required.
When the Selectivity control is set just above
the point of oscillation, the b.f.0. level will be about
right for c-w reception. For SSB reception, the
St:ﬁt*r:tirit}' control may be advanced further into
the oscillating region where the b-f-o level will
increase for exalted carrier use. If the a.v.c. is on,
the increased b-f-o level will clamp it down and
overloading of the receiver will not occur. The r-f
gain control may be left turned up and the a-f
gain control will have to be turned up higher than
normal. The overall result will be cleaner SSB
reception than would otherwise be realized.

If a-¢ hum is experienced when the b.f.o. is used,
the r-¢ filter R9/C8 should be used. This filter
will be required also where erratic operation, un-
controllable squawking or motorboating may be
encountered th‘n using any of the other Q Multi-
pﬂ-:?r positions.

Additional Notes

Only one of the Q Multiplier functions can be
used at a time, so it may be found best to combine
one of these functions with some of the selective
functions of the receiver. Such an arrangement
may use a crystal filter for peaking selectivity
while using the Q Multiplier Null for any notching
additional to that obtainable with the crystal
phasing control. Another situation may call for use
of the crystal filter together with an exalted carrier
furnished by the Q Multiplier unit. Combinations
with other types of filters may be used, or two
Q Multipliers may be used at the same time for
various separate functions.

The frequency range of the models shown here
is 450 to 500 ke. At the time of this writing, suit-
able and easily procurable components for the
262-ke. range have not yet been located. It is
hoped that they may shortly be found.

(Continued on page 66)
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BACK ISSUES || EDITORS
1945—August & September WANTED
| 1946—March, April, May, June, July, Aug.,

Sept., Oct., Dec,. | cQ is enlarging its editorial staff and

1947—Feb., June, Aug., Sept., Oct., Nov., urges amateurs having the necessary
| Dec, ' "know-how” and ability to write to sub-
| 1948—March, May, June, July, Oct., Nov., mit applications. Excellent remuneration
Dec. —and opportunity to grow with a fast-
1949—January, April, May, August, Dec. growing organization.
ijf?ﬁ *PIL} le”“'h‘ ].“I:f" Utlt_" _:\“T" e, All applications held in strictest confi-
951—All Except November & December. | dence. Please give full details in first
1952—All Except August. letter.
1953—All Issues. 1954—All Issues,

Interviews will be arranged. Write:

SOC per copy | S. R. COWAN, Publisher
CQ® Magazine CQ, The Radio Amateurs’ Journal
67 West 44 St. New York 36, N. Y. l 67 West 44th Street, New York 36, N. Y.
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OIL CGHDEHSER SPECIAL

Input 115 V. AC
oB/60 cvyeles

COMMAND EQUIPMENT
_1 2.3 MC TRANSMITTER. ATA/ARA. Used, excel. 56.895

i.3-7 MC. TRANSMITTER, ATA ARA. Like new 5.95 Output voltage
$-9.1 MC. RECEIVER. ARC-5. Used. excel 5.95 0-135 wolts AC,
7-0.1 MC. TRANSMITTER. T-22/ARC-5. (Clean 9.95 Maximum amps

output, 15 amps

2 RKVA. Overall
Elre K-3/16" X
5-1/16%, C o

nlete with  knoh
anidl secale Send
0% deposit with

100 -156 \[* ., VHF SPECIAL consists of 1-28 and T-23
ARC-5 Used with tabes. Good condition. THE PAIR 19.85
Receiver or Trans mitter  sep arately Ea. 9.95

HDTE "-w |1 full amount unh order. l'nh-.-m otherwise speri
liled, material shipped via RR Expres shipping costs ("OD.
Californians add 3% =ales tax. All ltems subject to prior

HIGH POWER TRANSFORMER S mfd @ 1,000 ¥V with porcelain Insulator. Fa. $1.89
Input up to 700 W. 2350-0-23560 V., @ 300 ma. Wil 5 mfd @ 2500 VDU, e Ea. 4.95
stand 4 ma easlly lor 1o-minute Intervals. 5i5 W: 5 mfd @ GO0 V. ot 8.8 Rt et Bl bl iy falide 'I‘;H' 1.25
110 V. 60 eycle Size: 9x0xTW In. Sx8x4 mfd @ 630 VDC. oeenees L 1,95
Wt. 684 lbs. crated. 522 50 | ONE E "..I H Il'l__ll_r!l‘r E 4 ITE '“'"‘\ OMN L ﬁt 5" 5'—'
Brand now . RELAY: 110 VAC. Hl_ﬂn alex insulation. ?5
m—— — Brand 1@ N jal it 'I
HIGH VOLTAGE POWER SUPFLY KIT — DL ——
Consists of above Transformer, one 7-25 Hy Swing " 3 STARTEH HELAY
(‘hoke. one 12 Hy Smoothing Choke, both rated at 5,000 For '1_1-”-"'=1}-E"*T --lr]'ti'-r'-trm-l-: Has 121"-'. uiﬂi up to 100 amps
V. @ R0 ohms, and two 8 mfd 2.500 V., .95 Capacily esembies cart starter so enold. Great for 18954
condensers. Hrand new 544 and 1955 12-volt cars. 51-25
I I_:I".I"-j new. Unly :
: PROTECT ‘{!DUH RIG! {'nn'rrr BREAKER. 11T VAC
(@ 3 amp. agnetic toggle wype. $9 .25
POWER TRANSFORMER New. A hot buy! ... .., l
200 V. C.T. st 200 mil- 6.3 V. C.T. at 6 A.- 5 Y. =t ] |-
3 A. Dim dmriNxils in. Standard commercial case, TIeSRPE AR e ”IHATE H?LSES- : r
fuils sialded 1% e Raca ek g v I LOUDSPEARER MUTING DEVXCE. Electronie elrcult
”-_J.J.::- : fhielded, + Wire jeacs on DOLLOm. 2 lrl;& QEI. .-]'1-|1r1; l"lrl".‘:iu-,{hl!' terminals by mrnpa of relay. Any AVC
B Sns 3 Voilage of .C Or grealer opens relay letling speaker op
TRV DA - o crmmsenes -y erate. NOT ACTUATED BY NOISE OR STATIC. De-
FGWER SUFPLY HlT .-l.i.‘,'!.'|t-.41 fnr‘ ."-..lgn-.l‘ .llrn gl = 4-_-1'.{'1'.’. Ij_‘n'-q,.t ]n d‘i!‘T:_uhi eodnmunieation
Includes above Transformer with two 15 Hy @ 200 ma Pm,:-r‘i.ll':'*:mhilh with I—20%1, 1--6H¢, 1 h\g{'T H;E
Smoothing Chokes, 01l Condenser 8x8x4 mdf. 650 ypO - 1Tl 75 - .
and HSU4G  Tube. {1 ~.1:.i|.|_' choke substituted on ‘ ?.‘_I"’_“ L I.i i l"'~._"_- M‘-ih “.l_'_“_]}' =2 l 4
request, b 59.'9‘5
NEW B VARIABLE
PHOTO FLASH KIT TRANSGE
100 W. secs. Completely wired. Hougsed in =mart leather =
case with carrying strap and key. Designed to run on 110 FORMER
VAU or from 2 VYDC radio rechargeabhle battery Ias POWERSTAT
internal provisions for recharging. Contains 1B3 rectifier & TYPE NO. 1126
30 mfd 2,000 V. photo flagh rondenser with neon Hght NEW!
charge Indicator 2 V. vibrator. Requires 2000 V. @& 10
ma transformer. Like new $9.95 533‘9'5

sale. Minlmum order 2£5.00, i e
rounts to rated

firms.
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HARVEY

NOW OFFERS A

TIME PAYMENT
PlA" ON PURCHASES OF

$150.00 OR MORE

UP TO 12 MONTHS TO PAY

Write for full details.

. . O O O O e e e e O —

ALSO ASK FOR HARVEY'’S
1955 HAM CATALOG

IT’'S FREE!

ESTABLISHED 1927
HARVEY raoio co., nc.
103 W. 43rd Street, New York 36, N. Y.
JUdson 2-1500

WANTED
Frequency

Shifter Assem-
hlies, Bendix No.

No.2C6525A/F1
for: BC 625A,
include inven-

SCR 1E12A. Also

022A,
tories of other SCR 522 parts, including
complete and partial sets. We need PLG6S
Plugs.

Advise quantity available, condition, price.

PROJECTS UNLIMITED, INC.
1926 E. Siebenthaler Ave., Dayton 4, Ohio

ACHT991-1, Sig. |

CHASSIS - BRACKETS
CHANNELS - BOXES

wilh the A.B. Parker

sheet metal folding machine

Save dollars! Fold your own chassis, brackets, and boxes
with this fomous English-mode sheet metal broke. Forms
any metal up to 18 guoge mild steel by 24 inches wide with
o simple pull of the hondle. Portable vise model = perfect
for homs, service shops, schools, ond loboratories. Price:
only $12.95 plus small duty charge. Write todoy for caotalog
sheet ond order form!

TELVAC Dept. 11 Box 6001 Arlington 6, Va.
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{from page 64)

The Q Multiplier probably is the simplest and
lowest cost method for obtaining high degrees of
selectivity. It may be built for less than ten dol-
lars, and its performance will compare favorably
and in some ways may exceed that of a crystal
filter, sideband slicer or mechanical filter. Because
of its overall pt'rf{)rnmn{rt' and ﬂ{-xihilil}’. many of
those who have used the Q Multiplier have ex-
pressed I]TL‘f[‘Tl'H{'E for it over other types of filters.

Grateful acknowledgment is made to Stuart
Weeks, W4HB, for his time spent in conducting
operational tests using the Q Multiplier.

DX News
(from ;ir;gr* 34)

Here And There

Jerry, WOEJM, now keys from Silver Spring, Md. as
WIEIM. ... WIRTF, Rill, is now K2JUI in Liverpool,
NY. .. . KZ5WR now runs K4AMG in Pensacola, Fla.
. « « KL7FAF may be heard, mostly on weekends, on
14080 with Dick, W3PZW at the throttle. . . . WEMUR
handles QSL’'s for VR3A for contacts made in ARRL and
I.D.C. contests, . . . HK@OAI makes QSL's by hand. Can
anvone help him out with a batch? QTH is Victor Abra-
ham, San Andres Island, via Colombia. . . . W1JDE is ex-
TGIFG. If any QSL's are missing for his Guatemala con-
tacts drop him a line. . . . Hurricane Hazel fixed beams
of K2EDL, W3BES, W2SAI and W3CTJ, but good!!

WAWYI/MM is sparks on the S.5. MARINE SHIPPER.
WIWVF/MM is the skipper. KZ51L, ex-KWGAR,
now keys from WAIKC. ... Put a ring around your calen-
dar for Januarv 15/16. That will mark the dates of the
North/South Calif. Fresmo set-together. . . . Jim, HS1D,
will QRT on January 15 and will leave for the Eglin AFB

PAKISTAN DISTRICTS |
(Via G2YS)
AP2 Sind
AP3——Baluchistan |
AP4——Northwest frontier
AP5 Punjab
APé6 Bhagalpur
AP7——Assam
AP8 Bengal

= =

in Florida on February 3rd. . . . G6UT may now be heard
as ZSIRG. . . . J Allan., G3IDG, bemoans the lack of CW on
28 Me. He hears LU's, PY's, ZS's, CX and 0Q5 all on
phone but nary a peep of CW. Hang on Allan, 28 will be
jumping pretty soon. . . . Bill, W2SKE, worked the phone
contest from W2HJR's QTH thus taking advantage of
Buz's five element beams on 14 and 21 not to mention a
full sized 7-Me. 3-element array on a 126-foot tower and
1225-foot V beam. Bill says magnetic disturbances during
the phone section cut at least 339 off his possible score. . ..
After holding W2WC for 26 vears, Frank has moved to
Conn. and now holds WIWY. Strangely enough he was
closely associated with W2WY in the late 1920's. . . . Joe,
WEGMF, shipped 300 QSL's to ZM6AL in November. You
should be receiving them soon. . . . KV4BB and KV4AA
received hand-made QSLi's from VQ6LQ. l.ooks like he
will come through OK,.




The Strapset
{frum page i’{J

and lockwasher. The base of the loading coil
(2-inch diameter polystyrene rod) has a brass
insert consisting ol the top nut from an Auto-
Lite spark plug which has the same thread and
allows the antenna to be removed for storage.
I'his nut i1s forced into a ’4-inch hole in the
polystyrene rod with a hot soldering iron and
becomes firmly welded in place when cool
The antenna rod itself is 26 inches of fairly
stiff piano wire, heated and forced into the top
end of the rod, and soldered to the end of the
loading coil. A small loop is formed at the top
end of the piano wire to eliminate the sharp
point.

There i1s nothing critical about the wiring ol
the unit. The receiver works very smoothly
and the regeneration setting is non-critical.
The operation of the crystal is checked by us-
ing a grid-dip meter tuned to about 25 mega-
cycles and adjusting the condenser across L/
until output is indicated. This condenser is
mounted on the rear side of the chassis below
the final condensers and is reached through a
hole in the case. To check for true crystal
control, the crystal should plop out of oscil-
lation very sharply as the condenser is tuned
for maximum output. A pﬂint should be select-

ed where the crystal starts up readily whenever
voltage is npplled With the antenna con-
nected, the final is tuned for maximum output
using a field strength meter. Loading coil
spacing is adjusted for maximum output be-

for gluing the turns in place with Duco
cement.
The plate current when receiving i1s about

and the filament current 110 ma. at 3
When transmitting, the plate current is

| ma.
volts.

about 18 ma. and the filament current 230 ma.
The flament current will vary slightly with
modulation since the carbon m:cmphnne IS
energized from the filament battery.

LOOK TO VAARO

FOR THE FINEST IN

MOBILE ANTENNA

‘IA HD EQUIPMENT

WRITE FOR
VAARO ELECTRON'C ENG. CO.

NEW LITERATURE
Box 5035 Long Beach, Calif.

SEE YOUR DEALER

CQ The Radio Amateurs’ Journul

for and by well-known hams and authors from all over the world. Good material and
better articles are the watch-words of CQ’s editorial staff. Our reaction to the hundreds
of letters received during recent months wherein our readers tell us “what they want in
CQ" will be reflected in our editorial content in the months ahead.

CQ is the publication for novice and old-timer. Subscribe now and be sure of getting each
issue chockful of intelligent, constructive articles edited for YOU.

Subscribe Now! You can’t go wrong!

3 years $7.00

2 years $5.00

1 year $3.00

in the U.S., U.S. Possessions, A.P.O. and F.P.O. All others—add $1.00 per year for postage.

CQ Magazine

67 W. 44 5t.,, New York 36, N.Y.
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. « « to pass FCC amaleur exams
for a CAREER in communications

FAST HOME STUDY - .h/

with 78 R.I'.M. Phonograph Records

2 :j PASS COMMERCIAL AND AMATEUR
TR P~ CODE EXAMS, AMATEUR THEORY
K WS> EXAMS, FOR YOUR FcCC LICENSE!

4 AMECO Courses Available:
No. |I—NOVICE

CODE COURSE. You gelL a -
cordings (alphabet through % W.P.M.). fn- ]u.ﬂg Fﬁ?ﬂ'a%ﬂF‘fFﬂ"
type code exams. Free instruetion book on learning how to send
and recelve code the simplest, fastest way; plus charts Lo check
Lwll;l I:;nw-h-ing accuracy; plus an album: all for the low price

1y

! T TS e e T e AN $7.95
Hu_* E—EEHI{IB CODE COURSE. You get and Keep everything
given in the Novice Course except that you get 22 recordings
(alphabet through 183 W.P.M.), plus typleal FCC type code
exams for General class and 2nd elass commercial wlwzrapli
licenses. All this for only Sl . $12.95
No. 3—COMPLETE RADIO THEORY COURSE. A romplete
slmplified bome study theory course in radio covering the Novice,
T&_ctmh*!nu, conditional and general eclasses—all under one
cover—with lll-.‘ll"l_‘lr' four bhundred typlical FOO type questions to
!;iremre you for license exam. No technical hiwkgrnumi-n-unirf-.l
Y ou also get, FREE, a gulide to setting up your own Ham
station. All for the amazing, new, low, low, price of $3.95
No. 4—NEW ADVANCED COURSE. Prepares Novice operators

{:;l:h“ amateur general elass and second class eommerecial leense

Contalns 12 recordings (8 through 18 W.P.M '8

: | LP.M.) PLUS

I?F complete code book—PLIS typleal F.C.C., code examina-
tions for general and commercial tests. ALL for only $6.95

T —— e “‘ﬁ ———
lLllu. 5>—RADIO AMATEUR QUESTION & ANSWER
ICENSE GUIDE. A “‘must" irf preparing for Noviee,
Technician or general class exams. Approx. 200 questions
& answers, (most multiple choice type) similar to ones given
on F.C.C. EXams. Has 2 typleal F.C.C. Lype exams. Other
questions by subjects., easler to study.
50c¢

R W T s e A
FREE LITERATURE AVAILABLE
Sold at leading distributors everywhere
or write direct to

Dept. C-1

AMERICAN tLECTRONICS CO.

1203 Bryant Ave., New York 59, N.Y.

8 WIRE CONTROL CABLE

Two No. 16, Six No. 20 tiomed stranded ecopper. rubber
insulated coded leads. Waterproof rubber jacket. Woven tinned
copper armor shield overall. Dia. 7/16 Inch. Continuous lengths
up to 400 . Minimum order 100 ft. Shipped Express only.
charges collect, F.0.B. Chicago Warehouse

PRICE 2y S s < S TR e

TRANS-WORLD RADIO-TELEVISION CORP.

6639 S. ABERDEEN ST. CHICAGO 12, ILL.

AN/APR-4 COMPONENTS WANTED

in any condition. NEW HIGH PRICES. Also top prices for: ARC-1,

ARC-3, APR-1, APR-5, etc. Frequency meters TsS-173, 174, 175.
423, #lc., and olher ""TS-"" and standard Lab Test equipment,
especially for the MICROWAVE REGION: ART-13., BC-348.
BC-221, LAE. LAF. LAG,. and other quality Surplus eguipment:

also quantity Spares, tubes, plugs and ecable.

ENGINEERING ASSOCIATES
434 PATTERSON ROAD DAYTON 9, OHIO

i e T W P L Y VW

ATTENTION HAMS

We are anxious to secure Frequency Meters such as
BG-221s, TS-173s, TS-174s, TS-175s, TS-323s, TS-186s.
Please send a complete deseription to Weston Labora-
tories, Box 407, Littleton, Massachusetts.
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RATES: 25¢ per word per insertion for commer-
cial business organizations,
3¢ per word per insertion for indivi-
duals on a non-commercial hasis.
CLOSING DATE: January 25, for the March issue.
Copy will not be acknowledged, but auto-
matically placed in first lvlihﬁll issue.
MAIL: Your typewritten copy with full remit-
tance should be sent to CQ Magazine, 67
West 44th St.,, New York 36, N. Y.
Attention: Jeanne C. Gillespie.
NOTE: The products and services advertised in
this section are not guaranteed by the
publishers of CA().

RATES:

For Sale:
FOR SALE:- Collins—T75A2 $300; 32V2 §500; Gonset
Communicator £1 $150; Morrow 10-75 converter $£15;

Motorola police eruiser receiver $15; Eldico TR75-2 kit
$36; RCA AUT 112A receiver & transmitter $25. PR.
E. D. Flynn, 3118 N. Franciseo Ave., Chicago 18, lllinois.

SELL: NC-100 XA, with speaker, $50. KZEXPY, Stony
Brook, New York.

BUY SURPLUS radio equipment from U.S. Govern-
ment. List £1.00. Details 10¢. Ham Box 213, East Hart-
ford, Connecticut.

SURPLUS—RG-8/U eable 100 ft. $5.95, 250 ft. $13.25,
500 ft. $25. New connectors: PL-269 and S0-239 5 for
£$2.00. New oil-filled condensers 600WVDC 2 ufd 69c 4
ufd 90e, 7 pufd 95¢, dual 8 ufd $1.95; 1000 WVDC—1 ufd
69¢, 2 ufd 90c, 4 ufd $1.59, 8 ufd $3.25. AN/APS-138 420
Me. transceiver with 17 tubes $15.50. Postage extra. Re-
quest new bargain bulletin. Visit new store for thousands
of unadvertised bargains. Wanted to purchase—surplus
radio equipment. Navy synchros. Leectronic Research,
717 Areh Street, Philadelphia, Pa.

FOR SALE: LATE Hallicrafters S-76 $125. TV set suit-
able monitor $30. W4API, 1420 South Randolph, Arling-

ton 4, Virginia.

SELL: Like new NC-125 receiver, $150. No time for
radio. Also Heathkit 35-watt transmitter with ecrystals,
coupler to load any antenna $35. L. E. Osborne, RR #1,
Tell City, Indiana.

GOOD used PE-75., 2500 watt, 120 wvolt, single phase,
60 cycle AC $£195. FOB, WSEDX, 645 East Woodlawn,
San Antonio, Texas.

SELL: Collins 310B Exciter and Precision E200C AM

signal generator. Both items like brand new. George
Kravitz, W20TR, 7919—20th Ave., Brooklyn, 14, New
York.

BARGAINS: WITH NEW GUARANTEE: Ri-er $14.95;
Gonset Triband $27.50 : S-T2 $59.50;: S-38C %35 S-40 %65 ;
NC-57 865 : RME-45 399 : Lysco 600 $109; S27 $99; SX-43
£120: S-76 $149; SX-T1 $169; SX-42 $189; HRO-50 3275 ;
HT-17 $32.50: EX Shifter $39; Globe Trotter $49.50;
Harvey Wells, Sr. $69: DeLuxe $89; Viking I $209.50;
New SS-75 $189: HT-9 $159: Globe King $275; 32V-1
£305: 32V2 8475 : 82V-3 $595. Free trial, Terms financed
by Leo, WOGFQ. Write for catalog and best deals to
World Radio Laboratories, 34156 West Broadway, Council
Bluffs, lowa,

FOR SALE: Collins 30K with 310 exciter completely
TVI'd. Spare final tube and spare modulator tube. £1,000.
FOB, Waco, Texas. WHEKAU, 2323 North 39%th Street.

FOR SALE—UTC Varitran model V-0 §9; Ahertran*
Transtat voltage regulator $7; 4—1614's $1.00 each; 3—
6B4G’'s $.75 each; “"Aemco” automatic timer model 72

$5: UTC LS-60A $18: also some filament trans. and
other items. E. Wolanin, 7 Eaton St., Nashua, New
Hampshire,

SELL: Heath: AT-1, AC-1, VF-1, all 3 for $50. Gardner
Tape machine with tapes and Signatone $35. 40-80 meter
receiver £22: HQ-140-X $235. All in Al econdition. Write:
Ed. Wietnik, ¢/o D. T. Watson School, Leetsdale, Penn-
sylvania. .

GELOSO VFO units used in W6SAI article, October CQ
now being imported at $35.00, tested and ecalibrated,
without tubes. GILFER Associates, Box 239, Grand Cen-
tral Station, New York 17, N.Y.
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Instruction:

PORT ARTHUR COLLEGE. Port Arthur, Texas, pro-
vides training in radio, radar & television necessary to
pass FCC exams for phone and tel. licenses. 12-14 months.
Start any level, low tuvition with board & room at cost
in dorm. Advanced students on-the-job KPAC (500-watt
station) training. Approved for Veterans. Write “Reg-
gntnr; for eatalog and info. New courses start every
WeeKs,

Test Equipment:

TEST EQUIPMENT repaired and calibrated by factory
staff. All makes. Hickok, Simpson, Triplett, Heathe, ete.
Prompt service at low factory prices. Our nineteenth year.
Douglas Instrument Laboratory, Norfolk Avenue and
Shetland, Boston 19, Mass.

Wanted:

WANTED: HV-18's, State price and condition. WEBVQ,
16061 Foothill Blvd., San Leandro, California.

AN/APR-4 receivers and tuning units urgently needed!
{E}lﬁfineerinz Associates, 434 Patterson Road, Dayton 9,
0.

WANTED: ART-13, DY-12, CU-25, BC-610, BC-614,
BC-939, BC-729, BC-348, BC-342, BC-312, ARC-1, ARC-3,
ARN-7, RTA-1B, TCS, Teletype, keyboard perforators,
Boehme equipment, BC-221, LM, TS test equipment, Tech-
nical manuals, Signal Corps ecatalogs, APR-4, APR-5.
Any parts for these sets. Cash or trade (will take any
amateur or surplus equipment in trade) for new Johnson
Viking, Ranger, Barker & Williamson, Hallicrafters,
Hammarlund, National, Gonset, Elmac, Telrex, Central
Electronics, Harvey Wells, ete. Time payments. Alltronies,
Box 19, Boston 1, Mass. Richmond 2-0048.

WANTED: 4-1000A, HT-9, For sale: UTC 300 watt
modulation transformer and matching driver xfmr £30.
4-250 A tube, socket, fil. xfmr. $30. Teckraft 2-meter con-
verter $25. WTPOL.

WANTED: Cash paid for BC-610 xmtsr and BC-221
frequency meters. In addition we buy technical manuals.
Also TCS sets, R5A/ARN-7, ART-13, DY-17, others.
Amber Company, 393 Greenwich, New York 13, N. Y.

WANTED: Universal Handi-Mike carbon microphones or
cases only, Model 200, W1BBE.

WILL BUY for cash late T6A2 or T7T5A3 for best offer
(lowest price!). WOERU, 2511 Burrmont Road, Rockford,

Illinois.

TOP DOLLAR PAID for ART-13's, dynamotors, parts
racks and all other component parts. Write: Harjo Sales
Co., 4109 Burbank Blvd., Burbank, Calif.

WANTED: Used communication receiver. Drop a ecard
giving full spees to: Gery Steinke, WO@PVR, 320 17 Ave-
nue Southeast, Minneapolis 14, Minnesota.

WANTED: NOVICE transmitter 40-50 watts. Clean
TVI'd. Buy or swap. Gilbert Rice, 3043 Voorhies Ave.,
Brooklyn, N. Y. PHone NI 8-5900.

T5A1 or A2, MUST BE BARGAIN. Bob Knox, Waxa-
hachie, Texas,

WE WANT YOUR USED GEAR. Highest trade-in allow-
ance on National, Hallicrafters, RME, Hammarlund, Gon-
set, Morrow, Johnson, ete. Write or call: C & G Radio
Supply Company, 2502-6 JefTerson Ave., BR 3181, Tacoma
2, Washington.,

QSL Cards:

QUALITY QSL's. Samples 10¢. Lee W5CZA, Box 7171,
Oklahoma City, Oklahoma.

QSLS—"Brownie' W3JCI, 8110 Lehigh, Allentown, Pa.
Samples 10¢ with catalogue 25¢.

QSLS? LARGEST VARIETY samples 25¢
Sackers, WRDED, Holland, Mich.

QSL's—None better!
Arkansas.

QSL samples, dime, refunded. Gale, W1BD, Waterford,
Connecticut.

(refunded ).

Craig Print, Box 157, Newark,

QSLs—81.00—100—WG6HTN.
QSLe. Samples 10¢. Print Shop, Corwith, lowa.

QSL’s TWO COLORS, $2.00 hundred. Samples for stamps.
Euiednle Press, Bo< 164 Asher Station, Little Rock
rkansas.

QSLs! Advanced Designs! Fast Delivery! Samples 10¢.
Tooker Press, Lakehurst, New Jersey.

BEAUTIFUL QSL SWL cards. Sample free. QSL Press,
Passaic, New Jersey,

QSLs. Nice designs. Samples. Ted Besesparis, W3QCC,
Frackville, Pennsylvania,

QSLs—America's Finest!!! Samples 10¢. C. Fritz, 1212
Briargate, Joliet, Illinois.

QSLs “Eventually, Why not now?” Ham’s “Super-speed
specials’’ will please your contacts and vour wallet,
Dozen samples 10¢. Robinson, WOAYH, 12811 Sacramento,
Blue Island, Illinois.

WESTERN HAMS—QSLs in the west—Save time, money.
Personal Prints, Box 64553, Los Angeles 64, California.

QSLs-SWLs! Quality cards and reasonable prices. Sam-
ples 10¢, Malgo Press, 1937 Glendale Ave., Toledo 14, Ohio.

QSLS: New ! Unusual! Different! 3 colors, $3.85 per 100.

Two-day delivery. Satisfaction guaranteed. Rush order—

ﬁet ?lhaiant surprise. Fred Constantine, Bladensburg,
arylan

Trading Corner:

SWAP: New Carter super dynamotor, input 5.5 wolts
output 660 wvolts @ 276 Ma., for Gonset Super-Six
converter, new or good econdition. Robert B. Marcus,
WZKNE, 34 Lock St., Phoenix, New York.

FOR SALE or TRADE for Viking Johnson xmitter or
gas generator or gud recvr, 1 precision portable geiger
counter (less batteries) 1 RCA Master VoltOhmist & 1
RCA scope. All look like new. Ralph M. Peck, W3QGJ,
2538 South Robinson St., Philadelphia 42, Pa.

TELETYPEWRITER, Model 26, complete Al condition.
Will sell or trade for mobile rig or equivalent. WS8DRY,
6832 Orchard Blvd., Cleveland 30, Ohio.

‘4T FORD THAMES panel truck. R.H. drive. Snow-treads.
600 x 16 tires. New paint inside-out. Good delivery
truck, elvb equipment transportation. Also S-53A Halli-
crafiers new, in carton. Need good receiver, VFO, trans-
mitter, or what have you? Write now. First fair offer
takes it. Ed Tierney, 1441 East 252nd St., Euclid 17. Ohio.

SWAP: 1 complete set of dark room equipment valued at
better than $200 for a commercial built transmitter.
WNIKGZ, Jesse E, Trickle, Laketon, Indiana.
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LONG ISLAND HAMS!

We have moved to a larger store. It's easy to get to.
Plenty of parking space. Lots of bargains. Trade-ins
taken.

Algeradio Electronics Co.
236 N. Franklin St., Hempstead, N. Y. Tel. V. 9-0808

NEW! FREE CATALOGUE!

For bargains In surplus that can’t be beat
Get Your Free Copy Today!

MONTHLY SPECIAL: .M FREQUENCY METER:
With 1,000 Ke. cerystal., Less book, Good condition.
Only = e - o M.

J. J. GLASS ELECTRONICS CO.
1624 S. MAIN ST. LOS ANGELES 15, CALIF.

CUT OUT COMMERCIALS!

Background musie is noe longer the expengive luxury of the
select few! Bulld a MUSICON, fully automatic electronie
braln. Users cherish as most preclous possession! Work,
studly, read, relax with background musie directly from any
radio. Simple, low-cost construction. 2-tubes, Handsome booklet,
full Instructions, schematie, photographs. PLUR special com-
ponent, $3.50 with order, postpald. Or, free literature.

Norman Electronics Co., P.O. Box 733, Bkilyn 1, N. Y.

SCHUBERT
“Unfinished"" Symphony
BEETHOVEN
Ruins of Athens
( March, Chow )
BRAHMS
Academic Festival Overture
NOT $1 EACH— MOZART
But ALL B for $1! Piano Concerte in E
B;anld&g:w, hi-fdelity, pure BACH
vinyl discs encompassing en- : -
tire range of hurnI::n heagr;:ng Toccala aad Fugms in B Mino
— 50 to 15,000 cycles. WAGNER
World-renowned artists. Meistersinger, Prel. Act |
NO STRINGS ATTACHED! DUKAS
- ‘Euhﬂut hnbliga:i?? o Sorcerer’s Apprentice
ever buy another record from
MUSSORGSKY

us—you may get this bar-
gain and enjoy all advan-
tages of trial membership.

HOW CLUB OPERATES —We advise you monthly
of new releases. Those you want are sent you for
FREE trial. After 5 days' listening—the records you
decide 1o keep are billed you at tﬁ: low membership
price of $1.50 per disc (average playing time 40 min. ).
You save 3§ the usual retail price! MAIL COUPON
NOW before offer expires, Money back guarantee,

Night on Bald Mountain

e o e

The Musicol Masterpiece Society, Inc., Dept. 871
43 West 61st Street, New York 23, N. Y.

Enclosed is $1 in full payment for recordings of
8 masterpieces listed. Enroll me as trial member,
Privileges: No purchase obligation ever! Monthly
advance notice of releases. 5 day free trial on any
discs. 1 may reject records before or after receipt;
may cancel membership at any time. For future
Lp. discs 1 decide to keep, I'll pay only $1.50 each.

H'H mt-- L L e e L L T T I ey P & l
Addrm--ii“mml!lﬂn-tlrrnil----------------.-.---a Y LR L LR L R S LY I
" o R R L TSR, State |

Canada, address: 686 Bathurst St., and;i‘faui,mﬁ}i'f.

l——__——————_——__-!
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For Sale:

SX-71. 25 hrs. $165. Howard Dunlap, Box E, Beverly
Farms, Mass.

HAM EQUIPMENT gold mine. Hundreds of items. Mn‘m'
unused. Send dime-giant list. WIGKK, 109 Gallup 5t.,
North Adams, Massachusetts.

FOR SALE: SX-24, gud condition, $45; Eldico TR-75 T}’_
coils 10, 20, 40 xtra grid coil $45; both £85. WEJREB, 3Z5,
Rinda Lane, Cincinnati 24, Ohio.

ELMAC A-54 $100; SX-28A $§125; 30 Amp. Transtat 530 ;
BC-458 $7.50: BC-459 $12.50; BC-696 $20; Revere de-
luxe push-button tape recorder $150; Heathkit 5 in.
scope $30; Kay Mega-Sweep $£225; Rider's TV manuals
I to VII $65: Jensen 15 in. co-axial speaker in deluxe
walnut ecabinet $65. W3HDT, Robert Wolfe, 2506 E.
Hoffman St., Baltimore 13, Maryland.

HAMS : Pay cash and save on the new Johnson Kilowatt
and all Ham gear. No trades. Write or ecall *“0Old Rex,”
Electronic Heights, Wellesley @@ Natick, Massachureits.
OLympic 3-2130.

REAL BARGAINS: New and reconditioned Collins, Na-
tional, Hallicrafters, Hammarlund, Johnson, Elmae¢, Gon-
set, Morrow, Babeock, RME, Barker & Williamson, Har-
vey-Wells, Millen, Meissner, Lysco, Eldico, Sonar, Cecrt==l
Electronies, others. Reconditioned S38 $29, S38C $39, S40A
69, S40B $79, S76 $129, SX71 £159, NCHT 559, NCS8E §79,
NC98 $119, NC125 $129; NC173 $149. HROSTA1 $159,
HROG60 §$389, 32V1 §345, 32V2 $445, Meissner EX $39,
VHF152ZA $49, RME 45 $89, HQ-129X §169, SX62 $179,
THA1 $279, THAZ2 $349; T5A3 $429, Viking I, Viking II,
many others. Shipped on trial. Easy terms. Satisfaction
guaranteed. List free. Henry Radio, Butler, Missouri.

FOR SALE: Elmac AF-67 transmitter new 2 mos. perfect
£130. Complete all band 3%00-watt transmitter $100.
BC221-F perfect £85. Millen 90080 mnovice transmitter,
complete deTVI'd $£20. Lots more cheap. Write., ev-ryp-o
answered. WIPNQ, 12608 Elizabeth, Chicago 43, Illinois.
FUlton 5-1459.

SELL: New Millen oscilloscope 90902 with tubes $£30;
Millen power supply 90281 $55. HT-18 VFO like new, $70.
1500-volt 180 Ma supply $25. 500-volt 180 Ma. supply $15,
hﬂth for $35. WIRVR, 11 Westgate, Cambridge, Massa-
chusetts,

OCTAL TUBE SOCKET, molded, black bakelite. with
metal saddle. 20 for $1. postpaid. James Fred, 1508 East
4th Street, Mishawaka, Indiana.

Personal:

RECORDING FANS! swap tapes everywhere. Details free.
Box 1404-C, San Franecisco 1, California.

Miscellaneous:

LAPEL PINS—Neat & professional looking, only 35¢.
Your call engraved in white on black, black on white or
white on red background, plastie, " x 1". W2SPYV,
4309 Willis Ave., Merchantville, N.J.

SCOTCHLITE REFLECTIVE CALL LETTERS. Visible
day-night, attachable to any smooth surface by its own
tape-type adhesive, weatherproof, 3" high, silver or red,
£1.00 set, postpaid. Satisfaction assured—money bhack
guarantee. Adhesive Tape Producis Co., 434 Hudson St.,
New York 14, N. Y.

10, 15, & 20 METER BEAMS. aluminum tubing, etc.
Perforated aluminvm sheet for shielding. Radeliff’s, Fo -
toria, Ohio.

RADIO DIAGRAMS $1.00, television $2.00. Give make,
model. Diagram Service, 672-CQ, Hartford 1, Connecticut.

“RADIO CONSTRUCTOR" 6-month trial £1.25. 12-
month subscription $2.50. Also 140-page new book *“Radio
Control for Model Ships, Boats and Aireraft'” : paper
bound $£1.60, cloth bound $2.10. Make checks payvable:
Gilfer Associates, P.0O. Box 239, Grand Central Sta., New
York 17, N. Y.

INCREASE CODE SPEED. New Method. Free particu-
lars. D. H. Rogers, Gough Ave., Ivyland, Pennsylvania.




For Sale:
CRYSTALS: FT-243's—3500—8700 ke =X= 2 ke. $51.00
each, .019% setting $2.00 each. Hundley Crystal Co.,
2051 North 86th, Kansas City 4, Kansas,
e —— — =i
SELL: BC-654. NC-183-R £185. 21A Teletype midget
tape printer with. wiring diagram $§456. Dumont IT241

scope 2275. Collins 30-Jd 600-watt input, phone & CW,
erystal controlled, 2-60 Mec. $375. NC-125 $145, NC-100 X
Hla. REM 12,000 ohm relays $1.75. Want. ART-13, ARC-

DY-12, HC-EEI BC-342, APR-4 tuning units, technical
manuals. Tom Huwnrd, WI1AFN, 46 Mt. Vernon 5t.,
Boston B, Mass. Richmond 2-0916.

with tuning
One National

WOKTR, 25

section from the BC-610
units covering 80-, 40-, and 20-meters. 530.
MB-150 tank coil assembly never used, $20.
Grove St., Minneapolis 1, Minnesota.

SELLING OUT: NCI&f3D, $225; S28C, $26; new NC98
and new Globe Secout xmtr, save $25 on each. W6YHH,
3003 Waverley, Palo Alto, Calif. Phone DA 5-0183.

SALE:
lent condition, $30.

FOR SALE: R.F.

Eldico 60-watt transmitter, f0-meter coils, excel-
Will ship prepaid in New England,

express colleet other areas. Frank Fabello, W1VVI, 41
English Street, Salem, Massachusetts.
HALLICRAFTERS HTI18-VFO transmitter, still in car-

ton, perfect $75. Hammarlund 4-20 transmitter $75. BC696
—3-4 Mec. transmitter $£20. SCR 522 Type 2 meter trans-
mitter and receiver $35. l10-meter beam and tower $25.
LM frequency meter, modulated, with original 110 v.a.c.
power supply & ecalibration book, like new, best offer.
M. D. Welch, 2640—50th S.W., Seattle, Washington.

SELL SX-28, good condition $99, T5A1 with speaker $225.
WIERU, 2511 Burrmont Road, Rockford, Illinois.

FOR SALE: SELECT-0-JECT $20; Millen R9-er with 10
and 20 meter coils £15; Heathkit Signal Generator SG-T
£20; Heathkit Grid Dip Meter 1B £15. All excellent con-
dition. Engebretson, Box 91A, Mill Road, Matawan,
New Jersey.

- = ———— S

FULL SCAL F la:-.fnul 11]:1113 'u'.lth (]IHHI‘HI"I‘L pictures and
building information available for the *“6-Band Mobile
Transmitter.” £1.00 postpaid in U.S.A. Clifford C. John-
son, 1258 Van Buren, St. Paul E-4, Minnesota.

FOR SALE, XYL reeds room! Collins 310B with all
coils, like mew, TVI1 suppressed $200; VFX 680 Sonar
b.f.m. exciter all coils $35; new IPropitch beam Turner
with spare motor, both new $25: brand new never used
BC459A $£22.50; brand new never used BC455A $15; brand
new never used PE103 with plug $£22.50. Mobile equip-
ment : TBS 50 Senior £75; Gonset Triband Converter £30;
BD77 generator with 6G-volt relay $25: complete Master
Mobile antenna with 20-meter coil and 6-volt co-ax an-
tenna changeover relay $15—or $125 for all mobile
equipment. 1750-volt at 300 Ma. heavy duty power supply
hermetically sealed transformer and choke $£40: 525-675
volt at 500 mil heavy duty supply with UTC S44 heavy
duty transformer 8$30: 1500, 1760 and 2000 wolt DC
power supply with T670 Kenyon transformer $40: 2
Radio Receptor 400 mil swinging chokes 9-60 h.y. 10M v.
ins, $10 each. Will pack and ship any itemm charges co’-
lect. Send for list of other bargains. W2FNF, 35 Straw-
berry Lane, Roslyn Heights, N. Y.

30 WATT TWO METER Transmitter $20,
$20, Supreme tube tester £10. K2ENN,
Bay, New York.

FREE LIST! New and reconditioned receivers, trans-
mitters, ete. One hundred big bargains every month. High-
est trade-in allowance. Write today! Dossett, WIBHYV,
855 Burlington, Frankfort, Indiana.

r

Eir_‘u
198 Anstice,

VTVM

Uvyster

LEECE-NEVILLE %0
and regulator
ing brackets,
Uwvalde, Texas.

amp. alternator syvstem. Reclifier
like new, alternator verv good, all mount-
complete, £75. R. E. Gallaway, Box 323,

KWICKPATCH the Hams' one-hand fone pateh. Only
£14.95. Send card for literature. Erv Rasmussen, Box 612,
Redwood City, California.

SELL: RME 2-11 VHF 11/10-6-2 meter H-tube double

conversion receiver with “Piggy-Back” r-f stage on 144
(June 1953, CQ). First 875 takes. Box RC, c¢/o CQ
Magazine.

— — ——— . — R ]

MULTIPHASE EXCITERS
SSB-AM-PM -CW

20A
FEATURES OF BOTH MODELS

SWITCHABLE upper or lower sideband.

40 DB SUPPRESSION of unwanted sideband.

VOICE CONTROLLED BREAK-IN, CW break-in using new
GOLD CONTACT RELAY.

CARRCER LEVEL CONTROL — for AM, CW, tune-up.
NEW CALIBRATE CIRCUIT — Talk yourself on frequency
a8 you set your VFO. Level adjustable from zero to full output.
Choiee of gray table model, gray or black wrinkle finish rack

model.
MODEL 20A

0 WATTS PEAK OUTPUT — SSB, AM., I'M or CW.
BANDSWITCHING 160 thru 10 meters.
MAGIC EYE carrier null and peak indicator.

10B

Wired and tested .£249.50
Complete kit 199.50
HODEL 'IOB
10 WATTS PEAK OUTPUT — BSSB, AM, PM or CW.

MULTIBAND OPERATIONS using plug-in coils.

Furnished with coils for one band.

Wired and tested ) e 917950
Complete kit ................... . 129.50

SIDEBAND SLICER HODEL A

Upper or lower sideband reception of SSB, AM. PM and CW

at the flip of a switch. Exalted carrier method eliminates
distortion caused by selective fading. Cuts QRM in half.
Easily connected into any receiver having 450-500 KC 1IF.

Wired and tested ... . o A o . .§74.50
Bt R S R P A P ey S Tok B 449.50
PS-1 Plug-in prealigned 90° phase shift network and sccket
avallable for use with GE Signal Slicer and SSB Jr. $8.95

Write for Literature

Cenral Electronics, Inec.

1247 W. BELMONT AVENUE, CHICAGO 13, ILLINOIS

THE NEW

GO-DEVIL

Semi-Automatic
Transmitting Key

New

Fast

Sturdy

Silver Contacts
Streamlined
Guaranteed

Shipping Weight 4 Ibs.
$5.00 deposit on COD orders

$72.50

plus postage

WHEATON RESEARCH

& Development Co.,
Wheaton, Maryland

Maryland & D.C. residents please include 25¢ sales tax

January, 1955 e
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CQ Ad Index

Algeradio Electronics Co. ............
ATHOS REGI0 KOPD. "t svennesasn svuseniens 60
American Electronics Co. ............. 68
Antenna Engineering Co. .............. 61
ATPOW BRI I, ol it arisshsweoniiales 49
Barker & Willlamson ........ccceeeee 39
Bliley Electric Company .......ccveees 56
BUG RAGl TRE. i Gl s s 55
Central Electronics, Inc. ........cc0vee 71
STOREPRIRD .o b e dacs b uiet e 48 50
Collins Radio Company .......... Cover 2
Columbia Electronics Sales ............ 64
Eitel-McCullough, Ine. .......c.c.ci0.- 10
Electric Soldering Iron Co. ............ o8
Engineering Associates ............... 68
Esse Radio Company ........cccvesess ol
General Electric Company ............ 1
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OO TR % ol o A% vt b sisse P R ST 60
Gotham Hobby Corp. ......ccccencaes 62
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Only Hallicrafters Company ................ 7
$194.50 Harvey Radio Company, Inc. .......... 66
- Harvey-Wells Electronies, Inc. ......... 43
HORtR COMMDRAY: <ovisonanionsalehsda i 8 9
ZIONTY IACIO BROYEE " o ..csovivconnsvtion 47
Hughes Research & Development Labs,. 53
Instructograph Company ........c0e0e. 60
: JODRBRON, B I Q. saiivas ity 4 5
NEW DELUXE "PHASEMASTER-JR Lakeshore Industries ..........c0cees. 72

CHECK THESE EXCLUSIVE FEATURES :

: . : Millen, JAMOGE MIE. C0, . ..ccoiviwanisesio 6
v SSB with Switchable Sidebands Mosley Electronics .......cccneiveceses 41
also AM-PM and CW operation Musical Masterpiece Society .......... 70
v S0W Avar?ga th.:,e Power '"E’"* National Company, Inc. .......... Cover 3
¥ Heterodyning Phasing Type Exciter Norman Electronies Co. ..........c.v.. 70
v All band 160M thru 10M wrplied b ST : -

: - etersen Radio Company, Inc. ........
with _heterodyning crystal and Projects Unlimited, InC. . .cccccieveccena 66

coils for 80M operation

¥/ 40DB or more SB suppression Radio Apparatus Corporation ........ 63
J New Carrier Level Control - in- BOCA U DAL i corsiswat sivs Cover 4
" : ERBRETIOY -3 ot ity 4 0 15 2 Ch SRR Sra s AR e 63
serts carrier for AM operation - : _

zero beating YFO-or tuning, Superex Electronics Corp. ............ 64
wifhn_uf disfurbing carrier sup- e R B [ S R e e 1 P g 66
pression Templeton Electronics Co. ............ 62
o Superb Anti-Trip Yoice Control Trans-World Radio-TV Corp. .......... 68
npergﬁgn with ATYC P}ug-in unit Tl‘l{ld Transformer COTP. ..ccccoccosses 57
J RCYR muting and final ampliﬁer TUEEE COMIRNY: 5 e st e e derane s boe g s 61
blocking bias United Catalog Publishers ............ 72
J New Eye Indicator — for carrier RS, CEyORNG TR o . e o Sion En oy b e 52
balancing — tuning — AM mod- V & H Radio Supply Co. ....covvvunnn. 65
ulation VIDroDIaR 30 DO o i s it stma atm e 58
¥ Simplified operating controls WestInBhouse 1. i cesvnsoss aban et 59
OTHER FAMOUS 558 EQUIP. Weston Laboratories, Inc. ......cccvees. 68
Phasemaster-Jr. Exciter Wheaton Research & Development Co..T1
Kit $74.50 wired & tested $92.50 World Radio Laboratories, Inc. ........ 45

P-500 LinearFinal $197.50 _— -

ATYC Yoice Control plug-in Unit $23.50
New Electronic Tenna Switch $23.50

Write for complete cataleg

INDUSTRIES

= for everything in Electronics!
o8 1440 page MASTER

Detailed specs © 8,500 illus

B85 000 items ® Fully ndexed
Full descriptions ® Wagt. &6 Ibs

408 COMMERCIAL STREET

MANITOWOC, WISCONSIN
MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT

List $6.50—as low as $1.95 at dirbs.
. United Catalog Publishers, Inc.,
b 110 Lafayette St.. N. Y. C. 13
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unmatched value'!

crystal filter

‘s’ meter

plus all these:

Calibrated bandspread for
80, 40, 20, 15, 11 and 10
meter bands (large 6"
indirectly-lighted

lucite scales).

Advanced A.C. superhet
circuit uses 8 high gain
miniature tubes plus
rectifier

Covers 540 kcs. to 40 mcs.
in 4 bands

Tuned R.F. stage
Two |.F. stages

Two audio stages with phono
input and 2-position tone
control

Antenna trimmer

Separate high frequency
oscillator

Sensitivity control

Series valve noise limiter
Delayed A.V.C.
Headphone jack
Standby-receive switch

Conelrad(CD) frequencies
FOR clearly marked
ONL

No olher receiver at anywhere near the
low price offers you these eight ‘‘high-
priced' features: (1) Calibrated band-
spread for 80, 40, 20, 15 and 11 meter
bands (large 6" indirectly-lighted lucite
scales). (2) Delayed A.V.C. (3) Higher
sensitivity. (4) New miniature tubes used
exclusively. (5) Antenna trimmer, (6) Bet-
ter selectivity. (7) An extra tube (total of
eight plus rect.). (8) More compact.

For complete catalog of 3119°5
National receivers, write to
Dept. C 155.

Mﬁmwf

61 SHERMAN ST., MALDEN 48, MASSACHUSETTS
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WITH THE RCA-6524

A new, low-cost twin beam power tube for “ham” use in the 420-450 M¢ band

RCA-6524 — Max. Plate Input and

Veoltage vs. Frequency (Push-pull,

Class C Operation)

Frequency
Service (ICAS) Band

M

Plate- 144-148
Modulated 220-225
Telephony 420-450

Telegraphy
(W)

144-148
220-225
420-450

Frequency
Tripler

If you are planning a new rig for fixed or mobile operation in
the 420-450 Mc range, the new RCA-6524 is the tube you
want. The high power sensitivity and high efficiency of the
6524 permit operation with moderate plate voltages to give
large power output with small driving power. In cw service,
the tube will take 45 watts input (ICAS) at 470 Mc. (See
table for Ham-Band ratings.)

Design features of the 6524 include balanced compact
beam power units which have low interelectrode capaci-
tances, and a cathode common to the two units to reduce
cathode inductance to a minimum. High-conductivity seals
and short, heavy, internal leads minimize rf losses.

The 6524 is available now. Ask your local RCA Tube Dis-

tributor about it. For technical bulletin, write to RCA, Com-
mercial Engineering, Section A15M, Harrison, New Jersey.

RADIO CORPORATION of AMERICA

ELECTRON TUBES

®

HARRISON, N.J.
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