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REACTOR

These reactors are designed for audio fre-
quency operation with high Q and excellent
stability. For a typical coil, (.14 Hy.), induc-
tance varies less than 1% from .1 to 25 volts
... Qis 120 at 5,000 cycles . . . hum pickup
is low (toroidal structure), 70 Mv. per gauss

at 60 cycles ., . . variation in inductance less-

than 5 % from —60° C. to +85°C. . .. her-
metically sealed in drawn case 1-13/16"
diameter x 1- 3/16"” high...weight 5 ounces
««.available in inductance values from 5

Mhys. to 2 Hys.

REACTOR

The HQB reactors are
similar to the HQA series,
but provide higher Q. For a

typical coil, (.45 Hy.), inductance

varies _less than 1% with applied

voltage from .1 to 50 volts . . . hum pick-

up twice that of HQA . .. variation of induc-

tance less than %2 % from —50°C. to +85°C.

Q is 200 at 4000 cycles . . . hermetjcally

sealed in steel case 1% " x 2% " x 2%:" high

» .. 14 ounces . . . available in any induc-
tance value from 5 Mhys. to 12 Hys.




@ Checked vour rig's
power supply recently ?

‘A capacity that was ade-
quate when you first went
on the air, may not “fill the
bill” today.

New, more powerful postwar
transmitting tubes you’re using,
other steps to modernize your rig
on the r-f eid—these may over-
strain a rectifier tube or pair of
tubes that simply isn’t up to han-
dling the increased load.

In nine cases out of ten, two
GL-816’s or GL-866-A’s, prop-
erly applied, will take care of the
situation. Here are some things
you may wish to remember in
case you re-design your power
supply:

First, figure the total current
needed by the tube or tubes to
which you are supplying power.
Second, add to this the current
required by the power-supply

! bleeder. Third, include

a small additional per-
centage as a safety factor.
The sum represents your
power-supply current re-
quirement.

If this is under 250 ma, and
your d-c voltage needs are no
greater than 1,600 v, a pair of
GL-816’s is your logical choice.
Current requirements above 250
ma, or a d-c voltage exceeding
1,600 v, call for two GL-866G-A’s.
(Please bear in mind that the tube

ratings given at right are maxi- -

mum—i.e., by operating either
type at a lower current, it does
not follow that the voltage can be
raised above the max figure, or
vice versa.)

Prices and further information
gladly will be furnished by your
G-E tube distributor. Or write
Electronics Dept., General Electric
Company, Schenectady 5, N. Y.

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL B ELECTRIC

161-rFig-8880

TYPE GL-816

A pair of these mercury-
vapor rectifier tubes delivers
250 ma d-c current (max) at
1,600 v (max), handling up to
350 w transmitter input.

TYPE GL-866-A

Two of these mercury-vapor
rectitler tubes deliver 500 ma
d-c current (max) at 3,200 v
(max)—enough to supply a
kilowatt final and ijts driver.




/Vaw...a 7- inch osqlloscope

IN THE LOW-PRICE RANGE!

The new Sylvania 7-inch Oscillo-
scope Type 132 is an AC operated
general-purpose cathode ray unit
for waveform study and voltage
and current measurements.
Large 7-inch Sylvania tube and
new push-pull amplifier circuit
provide “jumbo™ patterns with
maximum trace sharpness.

Its wide range of applications
is still further extended through
the added feature of a Z axis in-
put for intensity modulation.

Powér consumption is 35
watts, from 105-125 velt, 50-60
cycle supply. Extra-long, heavy-
duty line cord furnished.

Type 132 is designed and built
to provide the finest instrument
in its class. The panel is “effi-
ciency designed” with control
size and placement offering time-
saving ease of operation.

And’. . . it’s priced within the
range of the average budget!

Product of Sylvania’s Electronics Division, sold
through the Radio Tube Division, the 7-inch Oscil-
loscope Type 132 is available through your Syl-
vania Distributor. Mail coupon for full technical
details.

Sylvania Electric Products lnvc.,
Dept. E1309, Electronics Division
500 Fifth Avenue, New York 18, N. Y.

Gentlemen:

Please send me full information on Os-
cilloscope Type 132. -

e e o — —— — — — — — o pna S
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FHusenting the NEW MODEL SX-43

Never before all these
features at this price

GREATER
PERFORMANCE

AM-FM-CW . . . all essential
amateur frequencies from
540 kc. to 108 Mc.

LOWER PRICE

31693°

Sets available after
August 1947




VARIABI.E

MASTER OSCII.I.ATOR

Here is the holtest tranaxmuer item c:vculab]e today.
Packed with outstanding features never before avail-
able in one low-priced unif. Add to the HT-18 one
" or two amplifiér stages und you have a complets,
high quality transmitter permitting operation .on
phonié or CW up to 1. KW. Low frequency drift, low
FM distortion, low hum nd noise level, dual volt-
dge requlators and low impedence output circuit
all_contrmibute to superior performance that only
Hallicrodters can provide at_this price.

o Ham bands from 3.5 to 30 Mc.

e 15 wafts power output on low
frequency bands.

BUILDERS OF

Narrow band FM . . . direct frequency
..calibration . ., finger-tip confrol of entire
station . . . full frequency deviation on
all ham bands to 29.7 Mc.. .. only 1/10
the distortion of comparable units . . .
excellent stability . . . clean keying . . .

Transmitter
MODEL HT-17

Here’'s real Hallicrafters transmitter performance
with maximum convenience and economy. This
compact and smu'xtly engineered unit provides an
honest 15 watts of crystal-controlled CW output on
the amateur bands of 3.5 and 7 Mc. and 10 watts on
14, 21 and 28 Mc. A pi-section matching network,
as well as a link, provides coupling to any type of
antenna or permits the HT-17 to be used as an exciter
for a high power final amplifier. Oscillator stage
uses a type 6VE-GT tube and is automatically
switched to a Tritet circuit when coils for the 3 higher
bands are plugged in. Coil sets extra.

hallicrafters raoio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.

OPLE. AVIATION RADIOTELEPHONE

Copyright 1
The Hallicrafters Co.

Sole Hallicrafters Representatives in Canada:
Rogers Majestic Limited, Toronto-Monlreal
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Radio Club reports arc also desired by &
now available to League members. These include ORS,

OES,

Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station uctivities on the first of each
month (for preceding month) direct to the SCM., the administrative ARRL official elected by members in each Section.
Ms for inclusion in OST. All ARRL Field Organization appointments arc
OPS, 00, and OBS. Also, where vacancies exist SCMs desire
applications for SEG, EC, RM, and PAM. 1n addition to station and leadership appointments for Members, all amateurs
are invited to join the ARRL Emergency Corps (ask for Form 7).
ATLANTIC DIVISION__.

South Carolina
Virginia
West Virginia

i olorado
Utah- \Vyommg

labama |
Eastern Florida
Weatern Florida

(reorgia .
West Indies* (Cuba-P.R-V.L)

WACYRB W,

\VJB(_)E/»\N(, lenf Fergusun

\WW4JH Walter R Bulllngto.n
Dionald B, Morris

Lawrence ). Smyth
John W. Holhstcr .
T.uther M. Hol
Thomas M. Moss
Everctt Mayer

.RO(J\ Y MOUNT\IN DIVISION.
Gl

UTHE \STERN l)lV'lSION

SOUTHWESTERN DIVISION

Eastern Pennsylvania W3BES - Jerry Mathis 623 Crescent Ave. t:lenside GGardens
Maryland-Delaware-1).C. W3BWT Eppa W. Darne 132 Tennessee Ave., N.E. Washington 2,D.C.
Southern New Jersey W20X X eorge W. Tunncll W' yoming Ave. Audubon
‘Western New York W2UPH ( harles I. Otero 38 Ridge Road, West ‘spcncerpon.
‘Western Pennsylvania W3KWL Frnest J. Hlinsky 109 Beechwood 4\0 Farrell
CENTRAL DIVISION.
Iinois WIAND Wesley ., Marriner (24 College Ave, 1ixon
Indiana WOSWH Ted K. Clifton 350 Eben St, New Haven
Wisconsin WYROM Reno W, Goetsch 929 S. Tth Ave. ‘\Vassau
DAKOTA DIVISION. -
North Dakota WOGZD Paul M. Bossoletti 204 Polk St. Grand Forks
South Dakota wWeQv VY P. H. Schultz 118 N. Yankton Ave. Pierre
Minnesota WHCWB Walter G. Hasskamp 116 3rd Ave., S.W. (rosby
DELTA DIVISION
Arkansas WsJIC Marshall Riggs 4405 Howell Ave, Fort Smith
Louisiana 5 W. J. Wilkinson, jr. Room 313, Jefferson Hotel Shreveport
Mississippl WSIGW Harold Day Rout.e L, Hox 111 Crreenville
Tennessce W4FLS James W, Watkins 220 North Howell St. Chattanooga 4
GREAT LAKES DIVISION. -
Kentucky WSIEZ/4 Joseph P, Colvin 1653 Beog hwund A\ve‘ Louisville ¢4
Michigan WESCW Joseph R. Beljan, ir. 13959 Tuller Ave. etroit
rhio WEPNQ William D. Montgomery 1290 Coolidge Ave. Cincinnati 30
HUDSON DIVISION —
b.astun New York W2HZI, Ernest £, George 2044 Iexington Parkway  Schenectady 8
N. vV, & Long lIsland W2KDC (.harles Ham, jr. U Harvard St. Westbury
Nort.hcrn New Jersey W2IIN John J. Vitale Sayre St. Elizabeth 3
MIDWEST DIVISI’ON ~
lowa PP William . Davis 3rd St Mitchellville
Kansas VW)A\VP Alvin B, Unruh 842 N Terrace Drive Wichita 6
Missouri WOQU. Mrs, Letha A. Dangerfield 111 Motfett Ave. Joplin
Nebraska WﬂROk William T. Gemmer 1708 West Gth St. North Platte
— NEW ENGLAND DIVISION
Connecticut WIKOY dmund K. Fraser 90 Atwater St West Haven
Maine WIGK]T F. Norman Davis RF Old Orchard Beach
tsastern Massachusetts WIALY Frank L. Baker, jr. 91 Atlantic St. North Quincy 7t
Western Massachusetts WIAZW Prentiss M. Bailey 62 Dexter St. Pittafield
New Hampshire WIAXL John H. Stoughton Claremont
Rhode Island WIHRC (layton C. Gordon 70 Columbia Ave., Gaspce }'lateau, Frovidence S
Vermont WINDL Gerald Benedict 23 Foster St. ontpelier
NORTHWESTERN DIV’ IiION
Alaska K7CBEF August ;. Hiebert {F Fairbunks
idaho W71WU Alan K. Ross ll)l? banl Jetferson St. Boise
Montana \\'7EQM Albert Beck 2326 Amherst \ve, Butte
Ciregon W7HAZ Raleigh A. Munkres Box 744 Baker
\Vashington WICZY Laurence M. Scbring RFD 2 Everett
PACIFIC DIVISION.
Hawau KHGEL Iohn Souza Wailuku, Maui
Nev: WTCX \l. Arthur-Sowle Box 2025 Reno
Santa (_lara Valley WGRBPT y E. Pinkham 1061 Fremont St. Santa Clara
‘ast Bay WoeTI1 Horace R. Greer 414 Fairmount Ave. Oakland 11
San Francisco W6NL Samuel . Van Liew 215 hnowleg Ave. Daly City
Sacramento Valley WoMGC John R, l\mncy 5240 Jay S acrame 10
Philippines* KAICB Cralg B. Kennedy a5 Roou:velt Road n ffrancisce lel Monte,
tJnezon
Sau Joaquin Valley wersQ James F. Wakefield 2940 Adoline Ave. I resno
- ROANOKE DIVISION. - e
WNorth Carolina 4 Wortman % Duke Powcr Co, Charlotte 1

33122 Rosewood Drive
1710 Oak Hill Lane, Rt. 1
303 Home St.

Columbia 25
Richmond 23
Fairmont

2550 Kendall
3887 Quincy Ave.

Denver 14
Ogden, Utah

808 Winona Ave.
3820 Laurie

223 W. Romana St.
S$70 Oak Drive

P. O, Box 1061

- Montgomery

iacksom 1le

San Juan 5, P. R.

Los Angeles W6OWZ Ben W. Onstenk 2631 3rd Ave. Inglewood
Arizona WIMLL (iladden C. Elliott 1408 West Tresno St. Tucson
San Diego 'W6GC 'lrvin L. Emig 4852 Marlborough Drive San Diego
\\'EQT GULF DIVISION e e e = -
Northern Texas WSDAS N. C. Settle "'ll l:,lm St. Dallas
Oklahoma WSHXI Hon Weidner Crescent
Southern Texas WSHIE Ted Chastain 303 7 bo btdples St. Corpus Chriati
New Mexico WSHJF 1. G. Hancock 110 S, E. Nevada St. Lortales
MARITIME DIVISION. . ‘ S
Maritime (Nfld. & Labr. att.) VE1DQ . M. Crowell 69 Dublin St. Halifax, N. S,
. B . ONTARIO DIVISION.
Ontario VE3DU David S. Hutchinson 827 Lovett St. I.ondon, (int,
QUEBEC DIVISION. . . I
Ouebec* VE2GL, Gordon A. Lynn General Delivery St. Lambert, Que.
VANALTA DIVISION
Alberta VEG6LO W. W. Butchart 10740-107 St. Edmonton, Alta.
British ("olumbia VETWS W. W, Starey 3915 W. 32nd Ave. Vancouver
Y ukon VESAK W. R. Williamson P. ). Box 137 Whitehorse, V', T,
PRAIRIE DIVISTON -
Manitoba VE4AM . W. Morley 20 Ten St. Vital
Saskatchewan VESCO jorman Thompson 1120 7th A‘c N. W. Moosc jaw
h——— — — e ——

* Ofticials appointed to act temporarily in the absence of a regular official.




POWER OUTPUT

.
Conservatively rated at 65
watts plate-dissipation, the
4-65A is physically small
and radiation cooled.

°
Instant heating thoriated
tungsten 6.0 volt filament
makes the 4-65A ideally
suited for mobile applica-
tion.

o
Self-supported internal ele-
ments. No troublesome in-
sulators.

o
Direct electron beaming
without the use of deflect-
ing hardware.

°
Low interelectrode capaci-
tances. (Average) Grid-Plate
.08 upf, Input 8.0 upf, Out-
put 2.1 ppf.

.

Unigue design, shields input
output  circuits, simplifies
neutralization,

°
Non - emitting processed
grid provides stability famil-
iar to all Eimac tetrodes.

°

Folfow the Leaders fo

L

EXPORT AGENTS:

MORE FOR YOUR

s »
ﬂﬂ The Power far R-F

FRAZAR & HANSEN, 301 CLAY ST.. SAN FRANCISCO 11, CALIFORNIA, U.S.A,

For Versatility of A lication

Write today for additional data.

465A

,, “ ' tubeDoLLAR

Versatile operation . . . the
4.65A has excellent power
characteristics over a plate
voltage range from 400 to
3000 volts, as indicated in
the above chart.

.
Base pins fit available com-
mercial sockets.

.
Low inductance and short
direct leads enable opera-
tion above 200 mc.

o
Processed metal plate as-
sures long tube life and can
really '“take it’ during mo-
mentary overloads.

o

Hard glass envelope provides
resistance to thermal shock
and permits high tempera-
ture operation.

.
Proven design, the 4-65A is
a physically smaller version
of the 4-125A. )

.
In the 4-65A you get truly
"'more for your vacuum tube
dollar”’
PRICE $14.50
o

EITEL-McCULLOUGH, Inc.
179 San Mateo Ave.,

San Bruno, California

7



No need to worry about your microphone,
or even fo install a filter in your speech amp
. . . when your choice is the Electro-Voice
CARDAX. With dual frequency response and
high output in this one microphone, you can

use a flat response for clear channel, or
rising response fo cut thru QRM. Simply adjust
the two-position selector switch on rear of
case. When in the “out" position, the fre-
quency response curve is wide and flat. Your
voice' quality is smooth, rounded and full
range. In the “in" position, the curve rises
7 db at 4000 c.p.s., and your signal is sharp,
clean, brilliant. Model 950 lists at $37.00.




MOD E»*L VH-91
€% SPEECHMASTER

Delivering good quality, intelligible speech with maximum “punch” to
override high noise levels, the Model VH-81 Speechmaster is recom-
mended for paging and intercommunication applications. Hypex horn
formula gives useful output over a 100° angle.
Especially efficient for voice, the VH-91 has a frequency range of 400-
5,000 cycles. Power handling capacity: 15 watts maximum speech signal
input. Designed for both inside and out-of-door use, VH-91 will withstand
extreme weather conditions, including exposure to salt spray. Nominal
voice coil impedance 8 ochms. Transformer number 2-3345, with %" x %"
core available for 45-ohm use. Bell diameter, 87 inches: height, 8-1/16
inches; weight, 4% pounds.
Universal mounting bracket adjusts projector to any direction, locks
securely in position by a single wing nut, has facilities for mounting
transformer.

Jensen VH-91 Speechmaster Projector (ST-171)............832.50

*Trade mark registered

ofJensen

JENSEN MANUFACTURING COMPANY
6611 S. LARAMIE AVE., CHICAGO 38, U.S.A.
In Canoda: Copper Wire Products, Ltd., 11 King St., W. Toronto 1
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240 Logan Ave., St. Lambert, P. Q.
Alternate: Leonard W, Mitchell. . . .. SN VE3IAZ
78 Raglan Ave., Toronto, Out.
Atlantic Division
EDWARD G. RASER . .......c000iusenn W22Z1
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Alternate: J Victor Brotherson .WBBHN

1743 Ottawa Drlve. Erie, Pa.
Central Division
CLYDE C, RICHELIEU............. WIARE
4901 80. 30th St., Muwnukee 14, Wise.
Alternate: Harold H. Jansen............. WoDJG
3519 Calitornia Ave Alton, Il

Dakota Division

TOM E. DAVIS............ wesw, ex-WOVVA
915 W. Becker Ave., Wlllmnr, Min

Alternate: Harold B.LOVe.,....co00nunn W¢ZRT
Box 448, Mandan, N. D.
Delta Division
GEORGE 8. ACTON........... vee. . WSBMM
Plain Dealing, LB
Alternate: hugene H, Treadaway....... WSDKR
P.O. Box 44, La Place La,
Great Lakes Division
HAROLD C, BIRD. .....cvcuvvonnn.. WSDP
114 Hickory Dr., R.F.D. 2, Pontiac 2, Mich.
Alternate: John H. Brabb. ... ........... 38PLF

abb A\
1321 Berkshire Rd., Grosse Polnt Park 3v. Mich.
Hudton vabxon

JOSEPH M. JOENSTON.............. X
427 Lincoln Ave., Avo -by-the—ﬂea., N.J.
lllumalt Robert A. Kirkmen,.......... W2DSY

0 Oak Drlve West Belmar, N. J.
de west Division
CLA,COLVIN . ..o,
o/o Omaha. & Councll Blufts 8t. Rallway
maha 2, Nebr.
Alternase:;
New England Djvision
PERCY C, NOBLE.................. WI1BVR
37 Bmad r!t Weatfield, Mass.
Alternate:
Northwol!orn Division
JOHNSTON............ W7DXT
.!717 Berldere Ave Senttle 8, Wush
4mmat¢ R.Rex Roberts.............. W7CPY
110 W, Bren.ua.n Bt Glendive, Mont.
Pacxfxc Division
WILLIAM A, LADLEY.........c..... WORBQ
200 Naylor St., San Francisco 12, Lnlir
Alternate: l‘.lbrrtJ Amarantes.......... WerBw
1875 Dale Ave., San Jose, Calif.
Roanoke Division
H. L. CAVENESS . W4DW
2807 Vanderbm Ave., Raleigh, C. :
Alternate: J., !crau .................. W3ZA
0X 707 Buena Vista, Va.
Rocky Mountcun Division
FRANKLIN K ............ W@¢DD

Uumau oll w&v
529 No. Nevada Ave Colorado Springs, ¢ ‘ulo,

Southeastern Division
WILLIAM C. S8HELTON............. W4ASR
527 Revilo Blvd., Daytona Beach, I'la.

Alternate: Wlmam P.8ldes............. WHAUP
¥l Road, Mont

8Southwestern Division
HANS R JEPSEN WEKEI
7 Ethel Ave,, No. Boquood Calif.
AIternale Art,hur E. Schifferman, sr. ,.... WHCGI
5 Raymond Ave., (.-lenda.le 1, Cant.

West GuI! Division
WAYLAND M. (‘RO ......
586, Od esga, ‘Te:
WENW at Humble 'P\pe Line Camp, Odessa
Alternate: Jack T, M
4531 Fi slrwsy Ave

Dallas 4,




“It Seems to Us...”

CHANGE

-\While the frequency uallocations of the At~
lantic City meeting will probably be known to
most of amateur radio by the time this sees
print, at this writing there have been no final
conference decisions. That many individuals,
committees and working groups have beeu
hard at the job since the middle of May is but
further evidence of the magnitude of the prob-
lem of fitting all the world’s radio needs into
one common spectrum.

As we write, things are moving rapidly to
w1 climax and a ¢lose. Although we ure in con-
stant daily touch with the League's Atlantic
('ity delegation, those of us holding the fort
at Hq. find ourselves, along with you, “in the
position of the expectant father chewing his
nails in the anteroom.”” While pacing the floor
in this brief period of purgatory and wonder-
ing exactly what lies ahead, we have heen
prompted also to look behind.

Does it seem a full two years ago that the
atom bombs first fell, Japan surrendered, and
amateur radio was reactivated with its first
postwar privilege — the 214-nieter band? The
world has had to make many readjustments
since that time, and so have we as amateurs.
Witness that we no longer have a 214-meter
band as such, it having been shifted to 2
meters. Nor do we have a 3-meter hand - it
is now “‘six,”” with promise of a WAS soon.
‘We have numerous new microwave hands. We
have a smaller 10-meter band, a new one at
11 meters. Old 160 is no longer available, at
least for the present. We have every prospect
of a new and very interesting assignment at
21 Me.

(‘hange — that’s the word. The whole world
changes, and we must move with it. Actually
amateur radio is composed mostly of changers,
men who were not satisfied with the state of
the art — technically, theoretically, regulation-
wise or from an operating standpoint. And
we have moved ahead: chunge mukes progress.
Most of us are pioneers in on¢ way or another.
One can’t be much of an umateur otherwise.
1f it weren't for changers such as Marconi and
Popoff, we'd still be practising American Morse
on our back yard telegraph lines.

Yet we've always had a small group of ama-
teurs who didn’t want changes. They insisted
c.w. would never replace spark, balked at
crystal control, fought the d.c. regulations,
eried that our 1929 bands would never support
amateur radio and therefore predicted its im-
mediate doom. They scotfed at “microwaves”
ithen almost everything above 14 Me.) and
when the utility of such bands was demon-
strated, they were first to protest the outlawing
of modulated oscillators there. \WWho was it said
the only difference between u rut and a grave
is in the dimensions?

There are certainly going to he some ama-
teur-frequency changes at Atlantic City. For
instance, we are virtually assured of one new
band. There is always the possibility that some
of our other assignments will be shifted, or
in some cases partially lost. Assuredly we shall
have to readjust our DX procedures when the
bands inevitably become narrower in many
foreign countries as u result of the attitude of
those governments.

We have always had changes, and we always
shall. For amateurs at world radio conferences,
some of them have been favorable, some of
them disheartening. We have had to make re-
adjustments, yes; so hag every other service.
But the over-all effect has never impeded our
net progress. The aim is to look and move
shead. So as we sit here watching for the cloud
of the conference.to disperse so that we may
see a few more years into our future, it strikes
us that the really important tlung to us as
individual amateurs is, rather than precisely

-what we get, our own ability to make an

intelligent and well-planned use of it. And that,

friends, is the field in which the amateur has

always excelled. i
S L

SUBSTITUTION OF COMPONENTS

During the course of a year there are hun-
dreds of fellows faced with the problem of de-
ciding whether or not the condenser they al-
ready have can be substituted for the one
specified in a QST story, or what changes are
necessary to make a QST gadget work with
u power supply that delivers only 400 volts
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instead of 550, and so on. A few of these fellows
write in and ask us (and of course we tell them),
but many of them prefer to dig a little for the
answers. In doing so, they learn something,
and we say ‘“more power to them!” It is on
just such doing-with-what-you-have that ham
radio was founded and developed. But a lot
of the fellows put off building a piece of gear,
in the hopes that QST will come up next month
with a construction story eractly filling their
particular wants. Their chances on being dis-
appointed are very good indeed!

Then how is a guy going to make use of
what he has? Well, in the early days when
there were few if any standard components,
()ST carried circuits and as much how-many-
turns dope as possible — but there was plenty
of gubstituting of parts. There had to be —
there was no other way. And the stuff worked!
It worked because radio was young, and a lot of
the hams in the game knew as much radio
theory as did the high-powered engineers.
Don’t forget that the high-powered engineering
consisted of plenty of cut-and-try (and much
of it still does). As radio grew up and became
more complex, a few fellows dropped by the
wayside technically, as could be expected. But
those who stayed with it, absorbing new bits
of theory as they were published, had no
trouble keeping up. They may have longed for
the “good old days” when radio was simple
{and less effective), but they didn’t let it get
them down. These fellows have no trouble
nowadays in making the same kind of substitu-
tions. They read over a QST article, or several
treating the same subject, and then add their
own ideas as to how the thing should be done.
They more or less instinctively pick the right
values of by-pass condensers, and they know
where to go for information on grid leaks and
voltage dividers. They don’t mount tank coils
smack against a metal panel, and they watch
the stray capacities and inductances that have
to be built into a unit. They rearrange compo-
nents to suit their needs, but they avoid all the
little jokers that would allow coupling of any
kind between the grid and plate circuits of
straight-through amplifiers. They avoid similar
r.f. chokes in the plate and grid circuits of

amplifiers, and they put the low-inductance-

one in the grid circuit, to avoid low-frequency
parasitics. They do all these things and a hun-
dred more because they know what goes on in
the piece of gear. Maybe they know it from
reading about it, and maybe they know about
it from other picces of gear they built and had
trouble with, but they know it. Theory? Sure
it is, but it isn’t the integral-sign-and-long-
equation sort of thing so. many fellows asso-
cinte with theory. It’s the practical bedrock
stuff that a ham needs to know to make sub-
stitutions or alterations in published designs.
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It’s the theory they dug out for themselves by
finding the answers when things didn’t work
right at one time or another. It's the theoretical

background given fo them by reading and
tinkering and listening to the other fellow’s
experiences. .

Naturally such a road to theory looks rocky
to a newcomer to the game. The old hand grew
up with it and has had a lot of years to absorb
it. But the new fellow has the big advantage
that plenty has been written on the subject,
and digging back through the books and maga-
zines give him the background in months
that it took the others years o acquire. As a
newcomer, once you get into this “practical-
theory” business, you’ll find it isn’t nearly as
formidable as it looks from the outside, and
you'll get a kick out of knowing why and how
your gear works.

Remember that no design is sacred or the
last word. QST descriptions by staff members
or outside contributors represent designs that
have been made to work. If another staff mem-
ber or outside ham were given the same proj-
ect, he would come up with something that
might look entirely different physically, and
probably some of the values would be dif-
ferent. The values that differed would repre-
sent components whose values weren't critical,
or were changed because the approach wasn’t
the same. It takes some background to decide
about these things, but it certainly doesn’t take
an Act of Congress or a letter from your
senator. So don’t be afraid to make substitu-
tions. All you need is a soldering iron — and
the reason! ' B.G

HAMFEST CALENDAR

OHIO — The Greater Cincinnati Amateur Radio Assn.
will hold its annual picnic on Sunday, September 14th, at
Ash Grove, Winton Place, Cincinnati. As customary, the .
affair will be for OMs only. Tickets are $1.50, which covers
all expenses including food. Prizes and & good time for all
are promised. -

OHIO — The Findlay Radio Club is staging its annual
picnic on BSunday, Septeraber 7th, at Riverside Parlk,
Findlay. There is no reservation fee for this popular non-
profit’ affair —- just bring your own basket lunch. Great
Takes Division Director Bird is expected to attend. The club
station, W8FT, will be in operation again this year from the
picnic grounds.

SWITCH
TO SAFETY!




How Sensitive Is Your Receiver?

The Diode Noise Generator for Testing Receiver Sensitivity

BY BYRON GOODMAN,* WIDX

OUR COVER

this month shows how simple it is to get
the cold dope on a receiver or preselector
with the ‘“‘noise generator’® described on -
these pages. Unlike the spark-coil or
neon-sign type of noise generatlor famil-
iar to all amateurs. this one gives a kind
and gentle sort of noise that tells how
closely your receiver approaches the ideal
noise-free set. All it takes is an old tube,
a few simple parts, and a milliammeter.

UILDING & converter, preamplifier or even a
recciver is a simple job compared with
checking its sensitivity. Most amateurs use

a no more complicated system than to compare
their finished product with someone else’s that is
presumed to work well. Most hams can tell by the
“feel” if a receiver or converter is sensitive at
frequencies up to 15 Me., but above that it is easy
to be fooled. Switching two units back and forth
on the same antenna is another expedient, but it
isn't the most convenient method and it often
leads to inconclusive results when the ditference is
slight. Even if a high-priced signal generator were
standard equipment in every ham shack, one
would find it difficult to measure the ultimate
worth of the receiver or converter, because sensi-
tivity measurements are not easy to make even
with & good e¢.w. or modulated generator.

Receiver Noise

Before describing a new and simple meaus for
checking reccivers, let's review briefly the hows
and whys of receiver sensitivity. On frequencies
where outside noise is the limiting factor to weak-
signal reception; as on the broadcast band and up
to 20 or 30 Mec. (depending on location and time),
sensitivity is generally defined as the input re-
quired to give a specified output. However, this is
only a measure of the gain of the receiver and

* Assigtant Technical Editor, QST

¢

A diode noise generator for amateur use. The ceramic-
based tube is a diode-connected 801A, and the noise
output is taken from the two terminals just beyond the
tube. The other tube is a 11776 used as a source of d.c.
voltage. The d.c. milliammeter used for measuring diode
current is plugged into the ‘phone jack. The poten-
tiometer shaft is left over from an earlier design.
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isu't what the amateur means by sensitivity. He
is thinking of “signal-to-noise ratio,” and this is
an equine of another hue. At the higher frequen-
cies, where atmospheric and other noise can be
quite small, the noise generated by the tubes and
circuits in the receiver becomes the limiting factor
to weak-signal reception. If the stage gain in the
front end of the recciver is high, only the noise
gencrated by the first stage is important. because
it is amplified by the tube and then masks the
noise generated in the following stages. If the
gain of the first tube isn’'t high enough to build
up the first-stage noise to a level that will masi
subsequent noise, then the first two stages must
be considered, and so on. If the gain of the first
stage is reduced for gain-control purposes, it is
apparent that the signal-to-noise ratio can suffer,
because the noise in the system is now contributed
by the first and second stages. For this reason, it
is advisable to run the first tube of a receiver
“wide open” for best weak-signal reception. The
first two or three stages might be run at full gain
all of the time if it were not for the overloading
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and crosg-modulation by strong signals that

might take place.
Sources of Noise

Before discussing circuits, we must consider
ihe types of noise that can occur in a receiver.
These divide into two groups: the Johnson, or
“thermal-agitation,”” woise, and the *shot™
noise.

At any temperature above absolute zero, the
conductor electrons in metals are in random mo-
tion. At any instant, and quite by chance, more
than the average number of electrons are present
at one end of the conductor, with a consequent
deficiency at the other end. This causes a voltage
10 exist between the ends of the conductor at that
instant. These random voltages we recognize as
noise, and thus all ohmic conductors are svurces
of thermal-agitation noise. Needless to say, the
magnitude depends upon the temperature of the
resistor, since the motion of the eleetrons in-
creases with the absolute temperature. This noise
is produced over a wide range of frequencies but,
of eourse, any receiving system that follows has
a finite bandwidth, and the noise generated at
frequencies outside of the passhand will not con-~
tribute (o the noise output of the receiver. Conse-
quently, the equivalent noise voltage produced
by the resistor increases with the bandwidth of
the receiver (more exactly, it is proportional to
the square root. of the bandwidth!), Incidentally,
the people who have developed the theaory of this
effect use the word “bandwidth’” with a very
special definition, but for all practical purposes

(it is the same as the bandwidth at the “half-
power,” or 3-db., points.

"There is one special form of thermal-agitation
noise that deserves special mention — ithe noisce
generated by the antenna. Yes; éven though there
i$ no static or ignition noisc being picked up, an
antenna is still a source of thermal noise. It has
been shown that this noise is exactly the same us

! See Appendix,
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would be generated by a resistor equal to the
radiation resistance of the antenna, at a tem-
perature equal to the tem pma.ture of the antenna.®
The practical result of this antenna thermal-
agitation noise is that cven if one could build a
“perfect” receiver with no sources of noise with-
in it, he would still have noise generated by the
antenna, This antenna noige sets the ultimate lim-
it upon the weakest possible signal we can hope
to detect. It is not possible to build a ‘“perfect”
receiver, but it is possible to calculate what its
noise level would be. Also, we ecan measure the
noise level of a practical receiver and compare it
with this “perfeet " recciver. Expressed in proper
mathematical language; this ratio is called the
*noise figure "' or “noisc factor” of a receiver, and
1s an indication of the merit of the receiver.

In our discussion’ of .thermal-agitation noise,
we were very careful to use the word ‘“ohmic”
when speaking of resistors. Actually not all re-
sistors are “ohmic.” Some afe what might be
called ““electronic,” such as those .produced by
vacuum tubes, and are not sources of thermal-
agitation noise. For example, the very low input
resistance of a grounded-grid amplifier is such a
resistance. This resistance is caused by feed-back
-~ the plate current is caused to flow through the
input circuit, In gencral, the feed-back will have
little  effect on the. signal-to-noise ratio, since
signal and noise arc affected more or less in the
same way by the feed-back,

While vacuum tubes are not sources of thermal
noise, they are sources of the other type of noise,
the “shot”’” noise. This effect is caused by the
random way in which the electrons leave the
cathode, and thus the plate current contains
random variations. If grid current flows, it also
generates noise in the same way.

As a matter of fact, this “shot’’ noise can be
applied to our advantage. Under certain condi-
tions, it is easy to calculate just how much noisc ixs
produced by a diode, The gadget to be described
later opetates on just such a principle. It is con-
neeted to the iupun of the receiver and a.djusted
to cause the noise power output of the receiver
to double,

In multigrid tubes there is an additional type
of noise known as *partition’’ noise. The cathode
current, which already contains the ordinary shot
effect, must divide between the plate and the
sereen grid, and the fraction of the current that
goes to the plate fluctuates in time, causing larger
variations in the plate current than would be
produced 1n comparable triodes. Thus, theoreti-
cally triodes are far superior to multigrid tubes,
from the standpoint of inherent noise. However,

¥ This effect has been put to practical use at microwaves,
where 1t i3 possible to build aniennas of high directivity.
The *‘noise temperature" of the antenna is then controlled
by some object, placed along the path of maximum gain. 1t
is passible to.detect a lighted eigarette at a few feet by me.mr
of the noise at a I em. wavelength,
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as anyone knows, triodes cannot ordinarily be
used as r.f. amplifiers without neutralization,
which is often impractical or at least very incon-
venient. In contrast to triodes, tubes which have
relatively-high screen-to-plate-current ratios are
unusually bad from a noise standpoint. ['ubes
like the 65A7, 6K8 and 6L7, designed for con-
verter use, fall in this category.

The ability of a tube to produce shot (and
partition) noise is expressed ‘as an ‘‘equivalent
noise. resistance.” This is a hypothetical resist-
ance whose Johnson noise at room temperature
would cause the sume fluctuation in the plate
current of an otherwise noise-free tube as the
actual shot effect. If the reader does not care
to hother with definitions, he can think of this
quantity as a number that expresses the relative
noisiness of a tube. The lower the value is; the
better the tube is. Table I gives the calculated
cquivalent noise resistances of most of the com-
mon receiving tubes. Note that the triodes have
lower values than pentodes, as would be expecte:d
from the previous discussion. It will also be scen
that there is a tendency for the higher-transcon-
dluctance tubes to have the lower equivalent noise
resistances. When triodes and pentodes are used
as converter tubes, the conversion transconduc-
tance is usually less than the transconductance
of the sume tube used as an amplifier by a factor .
of about 3 or 4. The equivalent noise resistance
increases by approximately the same amount.
"The figures for the converter tubes are quite high,
and the moral is obvious: in a superheterodyne
with no r.f. stages, multigrid converter tubes
should be avoided. The inferiority of converter
tubes is caused by the large partition noise, since
the screen current generally runs several times
higher than the plate current.

While the cquivalent noise resistance gives a
general idea of the relative merits of the various
tubes, it doesn’t tell the whole story. In the first
place, at high frequencies transit-time effects give
rise to additional noise, particularly in tubes wot
designed for these frequencies. In the second
place, a more efficient input circuit can be de-
signed when the input capacity is low. Partly
hecause of its high input capacity, the 6AC7 is
not quite as good as the table would indicate. In
the third place, grid current may give rise to addi-
tional shot noise. Laboratory measurements have
indicated that most tubes give slightly worse.
results than predicted, while the 6AKS5, when
cmployed as a triode and as a pentode, gives
results that are more closely in agreement with
the theoretical. ’

Hey, wait a minute! Don’t go rushing off to
slap a triode-connected 6AKS5 into the input of
your receiver and expect to have the best possible
receiver — there is a lot more to the story. In
the first place, the table indicates only whaty
is theoretically possible in the way of performance
--- it doesn’t come about automatically. The as-
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sociated cireuits and the operating voltages of the
tube determine how close onc can come to the
theoretical figure,

A most important consideration is the fact that
the adjustment of the input circuit which gives
the best signal-to-noise ratio is not the same one
that gives the loudest signal. For this reason,
special apparatus (such as the noise generator to
be described) is very desirable for obtaining the
optimum adjustment. Simply adjusting for the
loudest signal isn't the whole story, and generally
results in something less than best performance. -
The antenna is, of course, the source of the signal
and some thermal-agitation noise. In a perfect
receiver there would be no other source of noise.
In a well-designed practical receiver there are
other sources but they make relatively small con-
tributions. Adjusting the input circuit will affect
signal and noise in diffcrent ways, because some
of the noise is generated in tho first tube and its
ansocinted circuits; thercfore if one varies the
adjustment away from the onc that gives the

_ loudest signal in the correct direction, it is to be

TABLE I
Fquivalent Noise Resistances of Receiving Tubes

Gm Roq. Cinput

T'ube (umhos) (ohms) (ppfd.
T'riode Amplifiers
1LE3 855 2920
345 1300 1390 0.9
6ACT 11,250 220 11.0
H#AKS 6670 385 4.0
604 2200 1140 1.8
614 5800 430 3.0
644 12,000 ©o210 2.8
#J5 2600 960 3.4
6J6 5300 470 2.2
63C7 1325 1840 2.2
aSLT 1600 1580 3.2
6SN7 2600 960 2.4
K8 5650 440 2.8
9002 2200 1140 1.2
Sharp Cul-0f Pentodes .
4 1025 4300 3.6
1LNS 800 3450 5.4
6AC7 9000 720 1.0
6AGS 5000 1640 8.5
6AJ5 2750 2650 1.1
$5AKS 5000 1880 1.0
6AS6 3500 4170 4.0
63H7 4900 2850 $.5
687 1650 5840 6.0,
9001 1400 6600 3.6
Remote Cut-Off Pentodes
1T 750 20,000 3.5
6AB7 5000 2441) 8.0
63G7 4700 4000 8.5
65K7 2000 10,500 8.0
9003 1800 13,000 3.4
Converter Tubes

1LC6 27 160,300 9.0
iR5 250 (N 000 7.0
63547 450 25u,060 9.6
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expected that, for a while, the signal will decrease
less rapidly than the noise. If the input circuit in-
volves a transformer, the optimum occurs at
somewhat tighter coupling than the loudest sig-
nal or, if a single coil with an antenna tap is used,
the tap will be closer to the grid end than with
the loudest signal.® Under these conditions the
input circuit will have poor selectivity. Thus if
the receiver first stage is designed for optimum
signal-to-noise ratio it cannot contribute much
to the selectivity, and if high selectivity is desired
it will have to be obtained in following stages.

You will recall that the receiver noise power is
proportional to the bandwidth, and too often this
fact isn’t appreciated. In practically all receivers
the bandwidth of the receiver is determined by
the i.f.- and audio-amplifier characteristics, since
the r.f. stages are incapable of any high-order
selectivity. Assuming uniform noise over the
portion of the spectrum where one is listening, the
noise appearing in the output wil be propor-
tional to the bandwidth of the receiver, but the
amount of signal is constant for any bandwidth
in excess of that nccessary to pass the signal
with good fidelity. It is readily apparent, there-
fore, that the bandwidth of a receiver should be
unly enough to pass the signal and that any
greater bandwidth will result in a poorer signal-
to-noise ratio.

Noise Figure

Ve have already described the noise figure of a
receiver as a quantity that expresses the relative
merit of a receiver as compared with a ‘“perfect”’
receiver of the same bandwidth. This quantity
may be expressed as a power ratio, but more com-
monly it i8 given in decibels. The smaller the num-
ber, the better the receiver is. In general, it is
more difficult to obtain good noise figures at high
frequencies than at low. With the best techniques
now available, figures as low as 12 db. are ob-
tained at centimeter wavelengths, 6 db. at 60
Me., and 2 to 3 db. at 30 Mc. A perfect receiver
would ‘have a noise figure of 0 db.

This concept is particularly useful because it
allows us to compare various receivers of different
bandwidths. Receivers A and B might both have
the same noise figure and the same gain. How-
ever, A might be only 10 ke. wide, since it is in-
tended for telephony reception, while Receiver B,
designed for radar worlk, might be 2 Mec. wide.
Because of its greater bandwidth, Receiver B
would have a larger cquivalent noise power, but
the fact that their noise figures were equal would
indicate that in their respective applications they
were equally good. If both had noise figures of
2db., it would be apparent that little further im-
provement could be obtained by input-circuit
refinements.

¥ These statements do not apply to grounded-grid
amplifiers.

16

—— 0 ———{ o

R Output

AAAAS
VW

Fig. I — The basic circuit of the diode noise generator
for measuring recciver sensitivity. By controlling the
filament temperature of the diode, the d.c. current
through the diode is a direct measure of the noise power
developed across R.

Measurement of Noise Figure

The measurement of noise figure consists of
first measuring the equivalent noise power of the
recciver and then dividing this by the equivalent
noise power of a perfect recciver. To measure
the noise of the receiver, a noise generator
having an internal impedance equal to that of
the antenna is connected to the input. Some sort
of device that indicates power is connected to the
output. This power-reading device is read with
the generator turned off. The generator is then
turned on and its output increased until the re-
ceiver power output is doubled. Then the power

- of the generator (more exactly what is called its
“available”” power -—see Appendix) is deter-
mined. This is equal to the equivalent “avail-
able”” noise power of the receiver.

A Noise Generator

While noise figure can be measured with a c.w.
generator, it is quite difficult. Noise figures of
3 to 20 db. correspond roughly to equivalent
noise powers of 10~ and 5 X 1071 watts re-
spectively in good communications receivers
with 10-ke. wide i.f. amplificrs. Power can be
meagured _ directly only down to about 10~
watts, and hence an attenuator must be used that
is accurate over a range of 100 db. The exact
.determination of the ‘‘noise bandwidth’' is a
nuisance. And, lastly, some devices which might
be used to measure output power in the receiver
do not respond to noise and c.w. in the same way.
On the other hand, noise figure becomes a simple
thing to measure with a *“noise generator,” the
war-born development mentioned earlier. Perhaps
it would be better to say that it becomes easy to
compare performance with a noise gencrator,
since comparative checks will tell in an instant
when an improvement in performance has been
made in the unit under test. It is difficult to be
sure that one’s absolute measurcments are cxact,
and great care must be taken with the construc-
tion and use of the generator, although the results
obtained with the generator to be described have

ebeen quite reasonable and probably less than 2 or
3 db. in error from the absolute value. In any
event, when the gencrator is used at one fre-
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quency under fixed conditions, the errors in
measurement should all be the same, so the com-
parative checks will be quite good.

A simplified diagram of the noise generator is
shown in Fig. 1. A diode is operated in a “tem-
perature-saturated’’ condition, which means that
the anode voltage is high enough so that the

diode current is determined by the filament tem-

perature alone. A diode of this type acts as a
constant-current generator of noise because of the
fluctuations in the number of electrons leaving
the cathode (commonly called the “shot” effect).
The chokes R¥F'C prevent the r.f. components of
this noise from flowing back through the bat-~
teries, and so they flow through X. The condenser
() prevents a short-circuit of the power supply.
The resistor & represents the gencrator imped-
ance, and should be a value egual to the input
impedance of the receiver being tested. When the
noise generator is connected to the input of the

receiver, the temperature of the diode filament’

is adjusted until the noise output power of the
receiver doubles, The noise figure of the receiver
expressed as a ratio is then given by 4

F = 20IR (1

where I = diode d.c. current in amperes
R = resistance of generator (R in Fig, 1)

Since the quantities I and R are readily known,
the simplicity of the system is obvious.
Expressed in db., F is 10 times the common
fogarithm of the value given by the equation.
Unfortunately, not all diodes are suitable as
noise generators, since the diode
should have a pure tungsten or
thoriated-tungsten filament. Ox-~
ide-coated filaments introduce
error because of “flicker” effect;
i.e., shifting of the active spots
on the cathode, which introduces
additional noise not covered by
the above relation. One of the
best diodes for the purpose is a
British tube, the CV172, and the
Western Electric 708-A, the Ei-
mac 15E (not the 15R), and the
801A, all seem to be good generators. The time-
honored '01A will do in a pinch, if you have one
around, but the 801A is in surplus and is the one
we finally used. The 801A pagses more current
and hence can be used over a wider range, but
both the 801A and '01A gave the same results.
The noise generator is shown in the photo-
graphs, and the actual circuit is given in Fig. 2.
The output is brought out to two terminals that
also take the resistor Ry (which represents the
generator impedance) so that different values can
be used without diving into the unit itself. The
choke, RFC}, should be wound to resonate at the

¢ Qee Appendix,
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operating frequency with the diode and socket

capacities, although the generator can be used for
comparison purposes at other frequencies without
changing the choke. A voltage-doubling rectifier

circuit, using a 117Z6, furnishes enough anode

voltage to saturate the tube. The filament is fed
through & 6.3-volt transformer (full voltage is not
nceded, nor would the anode supply stand the
drain), and the primary of the filament trans-
former is connected to Pa. In our tests we con-
trolled this voltage with a Variac, but there is no

reason why one of the many 10- and 25-watt
rheostats in surplus wouldn't do the job just as
well. All that is needed is smooth control of the

filament voltage. The plate meter plugs in at J,
----- ~ & 0-10 milliammeter will do the trick. Because
the meter jack is at plate potential, it must be
carefully insulated from the case.

The generator was built in a 3 X 4 X 5-inch
box, and a small shield separates the r.f. portion
from the power supply. The photographs show
how the unit was assembled, and undoubtedly

many variations will work as well. It is important

to pay attention to the r.f. portion of things —

everything to the right of the dotted line in Fig. 2

—and these leads should be kept as short as
possible. To obtain absolute results it is necessary
to resonate the choke RF(C; with the tube and

socket capacities — this was done with a grid-dip

meter -— but for comparison work we see no
reason why one need be fussy. Getting absolute
results allows one to compare his results with

. other amateurs, but we believe the usefulness of

Fig. 2 — A practical circuit for a diode noise genera-
tor. The filament temperature is controlled by a Variac
or rheostat in series with the a.c. to Pa.

Cy, Ce, Cs, C4 ~— 0.001-pfd. mica.
Cg, Cs — 16-ufd. electrolytic, 150 volts,
R1 — Generator impedance. See text.

R2 — 1000 ohms, 2-watt composition.

J1 — Open-circuit meter jack, insulated rom case.
Py, P2 — Male plugs, 115-volt line.

RFCi1 — Resonates with tube capacity to signal fre-
quency. For 29 Mec.: 30 turns No. 24 d.s.c.
close-wound on 1{-inch diam. form.

RFC2 — 2.5-mh. r.f. choke.

RFCs — 38 turns No. 22 d.c.c. close-wound on }4-inch
diam. form. RFC: and RFCs are wound on
14 -inch diam. carbon resistors. Any value above
10,000 ohms is satisfactory.

T1 — 6.3-volt filament transformer.
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this gadget to the amateur lies primarily in its
simplicity and the fact that it tells you at once
when you have made an improvement in vour
receiver front end.

Using the generator is vasy. ¥f you are feeding
yvour receiver with a fat line (300-ohm Twin-
Lead or H50- or 75-ohm cable), connect a non-
inductive resistor of this value at &; and use
short, leads to connect the generator to the an-
tenna posts of your receiver. Conneet an a.c.
voltmeter across the output transformer of your
receiver and run up the receiver audio gain until
the receiver noise indicates some  convenient
voltage as read by the a.c. voltmeter. With the
diode noise generator turned on, slowly increase
the filament voltage of the 801A until the receiver
autput voltage increases 3 db. (41 per cent). Read
the diode current and that's your reference. You
cun substitute it in the equation F' = 20/R if
vou have confidence in the noise generator, but
we won’t guarantee it will be exact. However, you

do have a reference from which to work. If you

want to see how much of an improvement your
preselector gives, connect the noise generator to
the preselector and make the same test. If you
get a lower diode current with the preselector, the
preselector is better than the recciver at that
value of line impédance. The tests should be
made with the reeciver a.v.e. and b.f.o. switched
off, and the r.f. gain control should be advanced
as far as possible without overloading the recciver
with voise. (You ean check the latter by increas-
ing the output of the noisc generator well above
the point that gives a 3-db. increase in receiver
output. If the output is still going up fast, it is
reasonably safe to assume that the overload point
has not beew reached.) And if you want to sce
whether having the input stage peaked at reso-
nance is important, make a measurement with
the input stage tuned “on ihe nose” and one
with it detuned. Unless the antenna input circuit
is very closely coupled (so that the tuning will
have little effeet) you will be amazed!

A Cathode-Coupled Preamplifier

‘The noise generator has been used on 28 Me.
with several of the receivers around the lab and
on two preamplifiers. One of these preamplifiers
was the popular “R9-cr’ which uses a 6AKS in
a broadband amplifier, and the other was a
cathodc-coupled 6J6 that will be deseribed later,
The RY-er showed quite a bit of improvement
at 28 Me. over the receivers (with the single ex-
ception of one using a 6AIC5 r.f. stage), although
a new converter using a 6AKS r.f. stage and a
B6AK5 mixer showed comparable performance.”
The variations in recciver performance became
obviotis when using the noise generator. By using
different values of resistors at By (Fig. 2), it was
possible to see how the performance of the re-
ceivers vavied with different input impedances,
and the value of having the input impedance
adjustable, as in the R9-er, became quite appar-
ent. For example, the “hot™ receiver with the
GAKS5 input stage showed a noise figure of 6 db.
with 300 ohms and 9.5 db. with 70 ohms, while
the R9-cr gave a value of 6 db. with either value
of resistor. The receiver in question has no an-
tenna, trimmer brought out to the panel, and its
incorporation might have helped the situation.
However, this receiver ivas still better than others
using regular metal tubes of the 6K7 variety,
since their noise figures ran between 12 and 16 db.
At several points during the development of the
cathode-coupled preamplifier it showed inferior
performance compared with the R9-er, although
the differénce wasn’t. apparent when listening to
signals on the air. It was finally possible to get
slightly better performance from the 6J6 job
than the R9-cr, although the difference was only
1 db. (gs indicated by the noise gencrator). This
is not to be interpreted as a boost for the 6J6
over the 6AXS, but only to show the usefulness of
the noise generator. If we had spent as much time
on the RO-er as on the 6J6 job, ¢ might have
turned out the better! We want only to stress

¢

This view of the noise
generator shows how the
r.f. portion is shiclded and
filtered. The r.f. choke in the
forcground is the filament
choke — the resonant plate
choke is in the rear.

¢

QST for




éC,i Ly . To

i Receiver

+ 125V - 6.3V,
Fig. 3 Circuit diagram of the cathode-coupled
preamplifier.

("Jl. Cz — 3- to 30-upfd. mica trimmer (National M-30).
( Ay L4 — 0.001-xfd. mica, smallest size.
Cs — 35-pufd. midget variable (Millen 20035).
Ri — 470 ohms, 14-watt carbon.
R2, Rz — 1500 ohms, Y4-watt carbon.
{4 — 28 Mc.: 17 turns No. 22 d.c.c., close-wound.
14 Mec.: 34 turns No. 30 d.c.c., close-wound.
[z — 28 Mc.: 10 turns No. 18 enam., space-wound to
| form.
14 Mec.: 20 turns No. 22 d.c.c., close-wound.
I.3— 3 turns No. 18 flexible hook-up wire close-wound
over ground cnd of Lo.
(oils wound on National XR-50 forms.

that the noise generator is a handy tool for the
fellow trying to improve his receiver performance
at 14, 28 and 50 Me. At higher frequencies, the
inductance of the leads in the 801A would prob-
ably enter into the picture too much, and no hope
for absolute results could be held, although
comparison could still be made.

Pictures of the preamplifier are shown on these
pages, and the circuit diagram is given in Fig, 3.
The antenna is coupled in through a reactive net~
work, ('1Cs. The plate of the input section of
the 6J6 is grounded for r.f. through Cj3, and the
signal is developed across R;. The second half
of the 6J6 acts as a grounded-grid amplifier, with
the signal coupled in through R;. The plate cir-
cuit, LoCs, is tuned to the.signal, and the con-
denser shaft of (s is brought out to a knob. Thus
this condenser is the only tuning adjustment re-
quired, once the other constants have been set
properly. The input circuit, ("1CoL;, is broad-

¢

A cathode-coupled 66
preamplifier. The knob at
the front tunes the output
~~ the input tuning is fixed-
tuncd. Note the two holes
just in front of the antenna
hinding nosts, for ready ¢
access to the input t,ouplmg
condenscrs.

S
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banded because it is relatively low-C and is loaded
down by the antenna, but the output circuit
tunes and hence gives some image rejection. The
improvement in image rejection at 28 Mec. is not
great, however, and the merit of the preamplifier
lies in its improved reccption of weak signals.
On 14 Me., the image rejection is slightly better.

The construction of the unit is apparent from
the photographs, and no lengthy description is
required. With the single exception of the inter-
stage shield, all of the components are mounted
on the 4 X 5-inch piece of aluminum used to re-
place one side of the can. This makes it an easy
matter to work on the gadget, since all of the
construction work can be done with the chassis
retnoved from the box. The two coundensers, €
and Cs, are supported by No. 12 tinned wire
suldered to the input terminals (a National FWIH
assembly) and a lug on a small National (GS-10
stand-off insulator. This turns out to be u more
rugged assembly than we expected, and nothing
to be ashamed of mechanically. The output tun-
ing condenser, (', is mounted on a small alumi-
num bracket. All r.f.-circuit grounds arc brought
to a single lug under one of the 616 socket mount-
ing screws. The power leads are brought out
through a Jones P-303-AB miniature plug, and
the lip of the case must be cut out slightly to

clear one bracket of this plug. The output cable, .

a length of RG-58/U), iy secured to a small tie-
point which also serves as a tie-point for the
ends of L3. The outer conductor of the cable is
grounded by the tie-point mounting bracket.

The interstage shield is fastenced to one side of
the casc only, and it is juggled into place after the
chasgsis is fastened down. The interstage shield
has a notch to clear the r.f.-circuit ground lug,
and another notch holds the output cable in place,
A small hole is necessary to pass the lead from L;
to the grid of the tube. This grid lead must be
connected after the shield is in place, but it is the
only conncetion that can't be made beforehand.
The grounded grid lead, from Pin 6, runs across
the socket to the socket center shield, and then
to Pin 3 and ground.




The permeability-tuned coils and the adjust-
able input condensers make adjusting the pre-
amplifier a fairly easy job. Connccting the am-
plifier to the recciver, Cs is set at about half-scale
and the core of Lo adjusted for resonance, as
indicated by a slight increase in noise in the re-
ceiver. Then different ratios of 7y and (s are
tried, rcsonating the circuit with the slug in L,
until best results are obtained. !f € is small
compared with (s, the loading on the input circuit
will be light, and if it is too light the amplifier
will oscillate. This is remedied by increasing the
capacity of C; (or decreasing that of Cs) and
reresonating Ly. If the receiving antenna uses a
tuned line, some combinations may occur where
proper loading cannot be obtained, in which case
it may be necessary to resort to an external tuned
circuit link-coupled to the input of the preampli~
fier. With a reasonably “flat’ line, no difficulty
should be encountered. .

With the diode noise gencrator, adjustment of
the gadget is quite simple. The correct resistor
(corresponding to your line impedance) is con-
nected at R in Fig. 2, and the noise generator is
connected as described earlier. The input circuit
of the preamplifier is then adjusted for the center
of the band, and the performance across the band
can be checked by making the same measurement
at several frequencies. If the noise figure drops
off at the cdges, slightly tighter input coupling
should clean it up. It will be found that loose
coupling to the antenna, which makes for a re-
generative condition in the preamplifier, will
often give a good noise figure, although the input
eircuit is too sharply tuned to operate.across the
band without retuning. Here, however, may be
the answer to the success hams have had in years
gone by with regenerative presclectors using in-
ductive antenna coupling. [t has been found that
the best noise figure generally obtains when the
antenna coupling to the first tube is slightly more
than optimum (which is why it isn’t worth while
at high frequencies to try .to obtain much se-
lectivity in the antenna circuit). In a regeneratwe
preselcctor‘ the negative resistance introduced in
the grid circuit rapidly changes the @ of the cir-
cuit as the regeneration is increased. Raising the
@) increases the effective coupling, and so the
regenerative preselector probably adjusts itself

more or less automatically to a good operating

condition.

In radar work, noise figures at 30 Me. of less
than 3 db. have been obtained with careful tech-
mques Since amateur antennas vary so widely, it
is practically impossible to describe a universal
unit that will work at optimum for everyone.
However, with a noise generator to check whether

‘or not an improvement has been made, and with

the knowledge that “flat’’ lines can be made to
behave more readily than tuned ones, we feel that
the few hints given in this story will enable a
serious worker to devise and develop his equip-
ment to the point where the maximum per-
formance is obtained with the tubes.that are
available. The input coupling circuit used in the
preamplifier just deseribed is a simple one that
will meet » number of conditions, but inductively-
coupled circuits, with provision for tuning both
primary and secondary, and for changing the
coupling, will probably give slightly better re-
snlts. Higher-¢) coils should also give improved
performance, since the only desirable resistance
ahead of the first grid is that furnished by the
antenna itself.

Appendix
Proof of Equation 1

Electrical generators are generally represented
as a source of voltage e in serics with an internal
resistance R. As far as the outside world is con- :
cerned, they may also be represented as a con-
stant-current generator, ¢, in parallel with R,
where e = Ri. A third way of describing a gen-
erator is in terms of its so-called available power
and its internal resistance 12. The available power
IV is the maximum power that the gencrator can
supply to an external load, which happens to
occur when the external load resistance is equal
to K. When this condition is fulfilled, the voltage
across the load is Y4e. The power dissipated within
it is this voltage squared divided by R. Conse-
quently,

2
W= ; - @)
Also since ¢ = R, '
: W R; 3)

In noise theory, sources of noise and signal are
generally described in terms of their available
powers.

¢

A view of the underside
of the preamphher, showing
the shield partition through
which the grid lead passes.
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The preamplifier chassis
can be removed from its
case after cutting the grid
lead and removing the
shield. The coils shown are
for 14 Mc. —coil dimen-
sions for 14 and 28 Mec. are
wiven in Fig. 3.

¢

Now we arc in a position to give more rigorous
definition of noise figure. If we had a “perfect”
receiver, there would be sources of noise within it,
and the only source of noise would be the thermal-
agitation noise of the antenna which has an avail-
able power N;. With a practical receiver we have
additional sources of noise. T'o get the same noise
output from a perfect receiver of the same gain
and bandwidth as the actual receiver we would
have to place at the input a noise source having an
available power N3 (which is larger than N). The
noise figure ¥ is then defined by

., N, .
F N {4)

We shall now evaluate N and No. -

The theory of thermal-agitation noise shows
that e, the r.m.s. equivalent noise voltage in serics
with a conductor of resistance E is given by

© @ = 4KTRAS, (5)

wherein & = Boltzmann’s constant,
7' = absolute temperature,
and Af = noise bandwidth of receiver.

If we substitute the value of e from Equation 5
into Equation 2, we sce that a conductor has an
available noise power of

T = &7Af, . ' (6)
u factor of 4/ having canceled out, and thus the
available noise power is independent of R. It is
useful to remember that at approximately room
temperature (exactly 292° absolute) £TAf equals
4 % 10~15 watts per Mc. bandwidth.

Since the available noise power at the input
of the perfect receiver is that due to the thermal
agitation in the antenna,

Ny = ETAf. (7

When we counect thetdiode noise generator and
adjust it to cause the noise output power of the
receiver to double, its available power must equal
Nq. The shot noise in a temperature-limited
diode can be represented as a current-generator ¢
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connected from cathode to plate, where ¢ has an
r.m.s. value given by

#? = 2elAf, 8

wherein ¢ = charge of electron (which is equal to
1.6 X 107 coulombs), and / = the d.c. plate
current.

When a resistance B equal to the radiation re-
sistance of the antenna is connected in parallel
with the diode, the combination has an available
power given by substituting the value of ¢ from
Equation 8 into Equation 3. If I represents the
particular value of the d.c. plate current which
eauses the output to double,

Nog = == - » )

When N, from Equation 7 and N from Equation
9 are substituted into Equation 4,

€
F=——IR (1

2kT ! 10)

the bandwidth Af having conveniently canceled

out. At room temperature the constant factor

¢/2kT is very nearly equal to 20, if I is expressed in

amperes and £ is expressed in ohms. Therefore,

F =201IR. (1)

& Stravs “§s

It is with heavy heart that we list the late
sSamuel C. Hitchon, VE4AE, in Silent Keys this
month, Mr. Hitchon, a prominent amateur since
the early ’30s, way accidentally electrocuted on
June 22nd. When discovered in his shack, the
victim was holding a grounded microphone stand
in his right hand and the station transmitter had
been pulled from its shelf. 1t is believed that
Mr. Hitchon’s left hand came in contact with an
exposed plate coil while he was tuning the vig.

Switch to safety!
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'Revamping the 150-B for 14-Mc. Operation

Another Surplus-Conversion Job for the Ham Bands

BY JOHN M. MURRAY * WIBNN ex-W2AMD

ble for ham operation is the Meissner 150-B.
This transmitter has an output rating of 150
wutts, c.w. or ‘phone, and a frequency range of
1500 ke, to 12.6 Me. It consists of two physical
units — an exeiter unit which includes a 6F6G
VFO and a 6L6G doubler, and an amplifier
section which uses a single 813. Plug-in coils are
used in all tunk ecircuits except in the grid circuit
of the 813, where coils are switched. The am-
plifier section includes a modulator in which 2
6J5GT and push-pull 6VGGTs drive Class B
811s. The speech section is designed for use with a
single-button wurbon  microphone.  Complete
power-supply eyuipment. is self-contained and
since it operates from a 115-volt single-phase
60-cycle supply, it dissipates an §9 headache
which must be overcome in many other surplus-
conversion jobs. .
At this writing, several hundred of these
transmitters are already in usc on quteul bands,

PROI\HNEN’I‘ in surplus transmitting gear suita-

T I\muev Ave,, Wmt H.u‘l.ford Conn.

tig. 1 — Ciccuit diagrum of the doubler stage that
in added to the 150-B for 11-Me. operation.
¢ w— 100-ppfd. midget variable.
— 50-pufd. midget ‘anahlm

Cq — 0.0022-pfd. wica.

Cs, Cs — 8-pfd. 150-volt electrolytic.

Ri — 47,000 ohms, 1 watt.

Rz — 40,000 ohms, 10 watts.

1 — 14 turns Na. d.c.c., 114 inches diam., 1 inch
long (B & W “L-i-() with 5 turns shortcd out).

Lz —9 turns No. 22 d.c.c., 1Y% inches diam., 1 inch long
(B & W JEL-20 with { turns shorted out).

l.a — 75-ma. 30-hy. filter choke (Stancor (C-1002).

RE'C:— 2.5-mh. r.f. choke.

S1, 82 — S.p.s.t. toggle switch.

T -~ Power tmnﬁfnrmcr — 700 v. c.t., 70 ma., 5v., 3 a.,

6.3 v., 3 a. (Stancor P-4078),
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® The 150-B is onc of the many surplus
transmitters now available. It has a
rating of 150 walts, *phone or c.w., and
is perhaps more suitable for ham use
than some of thc others since it is de-
signed to work from a 115-volt 60-cycle
supply. Iowever, becausc its original
frequency range is limited to a maxi-
mum of 12 Me.. it must be altered to
cover higher frequencies. This article
shows one way of zeltlng it to work at
11 Me.

with varying degrees of success — usually good.
It is the purpose of this article to point out
metely one simple mcethod of conversion that
has brought continued cxcellent results, par-
ticularly with regard to 14-Mc. *phone and c.w.
operation. No alterations at all are necessary for
3.5 and 7 Me.

Adding a Doubler Stage

The first consideration was to ohtain sufficient
excitation to the 813 final amplifier in the 14-Mec.
band. Since the circuit was designed to go no
higher than 12.6 Mec. the problem resolved itself
into a question of whether to make new coils for
the exciter unit or to add a doubler stage. The
lutter appeared most practical, since it involved
no tampering with circuit components or re-
calibration. Therefore, the 72-ohm r.f. line from
exciter to final was cut and a link-coupled 6L6GA
doubler stage was inserted between the exciter
and amplifier units. Fig. 1 shows the circuit of the
Joubler unit and its associated external power
supply, which is quite orthodox. The 8L6GA is
connected as a high-u triode. These two units on
their 7 W 7 3 1%{-inch chussis nicely fill out the
space bchmd the exciter to bring the back of this
flush with the rear of the main transmitter frame.
Two additional Amphenol male and female plugs
in the r.f. exciter line provide entrance and exit
from the doubler. For 3.5- und 7-Mc. opera-
tion, the r.f. line is removed from the output
of the doubler and plugged directly into the
axceiter.

In case the question arises as to why plate and
filament power for the doubler could not have
been derived from the power supply in the unit,
it. will be seen, on reference to the ratings of the
two power sources, that they are probably run-
niug close to their capacity.

QST for
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The 1 t-Me. doubler and
its power supply in place
behind the 150-B oscilla-
tor cahinet.

Tuning the Amplifier

In converting the final stage it was necessary
only to short out two turns by soldering a piece of
No. 12 bus across the bottom of the first two
“left-hand” turns of the smallest coil furnished
with the unit, the one designated Lggs. Readjust~
ment of the grid circuit is unnccessary. Adequate
excitation is ubtained with the grid-range switch
in either the 7.0-8.8-Mec. or 8.8-10.7-Mec. posi-
tion, although the first provides more drive.
With the exciter fundamental set between 7 and
7.2 Me., the final grid current runs about 6 ma.
between 14 and 14.4 Mec., which is quite adequate.
Recommended excitation is 5 ma. for normal
operation. This may be reduced to as low as 3 ma.
without apparent decrease in efficiency.

The output tank circuit is of the pi-section
type, designed to couple to an unbalanced antenna
system. Since it was desired to feed the output
into a two-wire line, this system was discarded in
favor of an external link-coupled tuning unit, fed
by a piece of Amphenol RG8U coaxial cable with
the center conductor connected to the nor-
mal output terminal and the outer econductor
grounded at the transmitter frame. Its 4-foot
length is cut at one point by the antenna change-
over relay before it ends up at the two-turn loop
around the antenna coil. At this point the sheath
is also connected to the center of the antenna coil.
To tune to 14 Mec. and match 450-ohm feeders,
this coil consists of ten turns of No. 12 wire, 214
inches in diameter. A 50-pufd. double-spaced
variable condenser is shunted wcross the cntire
coil, with the feeders clipped on at each end.

Using a Crystal Microphone

One last alteration rounded out the conversion.
To permit the use of a crystal microphone, the

_ . Xeal
Fig. 2 — Diagram of specech-amplifier  mike Q’L
stage added to 150-B modulator to permit =

use of a crystal microphone.
Gy — 25-pfd. 50-volt electrolytic.
g — 0.1-pfd. 300-volt paper.

i

curbon-microphone transformer and gadgets af-
fixed thereto were replaced by a 638J7 stage, us
shown in Fig. 2. The tube and its associated
trappings are easily mounted in the space formerly
occupied by the discarded components, In re-
moving the carbon-microphone jack, care should
be taken to observe the relation of ring, tip and
sleeve contacts. The sleeve is grounded, the ring
carries the speech currents, and the tip is in the
relay circuit which puts the plate power on and
off. In Fig. 2 it will be noted that the external “on-
off” switch bears the same relationship to the
original circuit. The 6SJ7 picks up its filament
und plate power from the uewrby 6J5GT/G.
Optimum voice-level input is obtained by balanc-
ing the new external microphone potentiometer
with the old gain control, R3;.

This change is well worth while, considering
the tremendously-improved speech quality. It is
possible that installation of the crystul micro-
phone may be partial remedy for what seems to be
the 150-B’s onc great weakness — an overrated
modulation transformer. A heavy percentage of
owners have burned out these transformers.
Sudden peuks of great amplitude are normal with
the carbon microphone. Using the push-button
microphone provided, these peaks are greatly ac-
centuated by a stiffness in the controlling button,
causing sharp “cracks’” and a resultant violent
agitation of the carbon, which frequently gen-
erates plate-current surges beyond the recom-

(Continued on page {20)

Cz —10.01-pfd. paper.

R1— l-megohm variable.

R2 — 1500 ohms, 1 watt.

R3 — 0.5 megohm, 1 watt.

R4 — 2 megohms, 1 watt.

81 — S.p.s.t. toggle or push-huttonswitch.
(Other component labels refer to dia-

gram in 150-B instruction book.
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Interference with Television Broadcasting
A Survey of the TVI Situation

BY GEORGE GRAMMER,* WIDF

MATEUR interference with television promises
to be principally — but by no means en-
tirely — a question of harmonics from our

transmitters, As such it is just one part of the still
larger problem of harmonic interference to all
services that operate above us in the spectrum.
Television, however, appears to have more head-
aches in store for us than all the other services
combined. Those of us who live in regions where
there is television broadcasting, therefore, will do
well to become familiar with some of the things
that can happen in a TV receiver when a nearby
ham opens up.

There isn’t much of the radio spectrum that a
TV receiver misses. To understand why, it is
necessary first to take a look at a television chan-
nel. Fig. 1 shows the idealized television channel
that is the standard toward which TV trans-
mitters work. It is 6 megacycles wide, has the
picture carrier placed 1.25 megacycles above the
low-frequency edge, and has the sound carrier
5.75 megacycles from the low-frequency edge.
For example, Channel No. 2, which runs from 54
to 60 megacycles, has its picture carrier at 55.25
Me. and its sound carrier at 59.75 Mc. The fre-
quency characteristic of the video transmitter is
supposed to drop off rapidly at the low end, start-
ing 500 ke. in from the edge, until the radiated
signal is negligible outside the low edge. It is also
supposed to be similarly attenuated in the 500-
ke. portion just below the sound carrier, to pre-
vent the video signal from appearing in the sound
channel. Amplitude modulation is used for the
picture signal and f.m. for the sound.

Note that the picture sideband extends 4.5 Me.
from the picture carrier in the high-frequency di-
rection, but only 1.25 Mec. in the low-frequency
direction. In ordinary modulation the two side-
bands would be equal, but in this case only the
upper sideband is completely transmitted; the
lower sideband is confined to those components
that are within 1.25 Mec. of the carrier. This
“vestigial-sideband” transmission - part way
toward single-sideband -— not only saves spec-
trum space but also simplifies the technical prob-
lems of broad-banding antennas and r.f. cireuits.

Receiver Characteristics

The receiver used for such a signal obviously
must have an intermediate-frequency amplifier
that will pass the picture carrier with at least its

* Technical Editor, QST.
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upper sideband intact, if the received picture is
to look like the original. Receiver manufacturers
have decided to standardize on placing the re-
ceiver’s high-frequency oscillator on the h.f. side
of the TV channel being received, and to place
the i.f. sound channel somewhere between 21.25
and 21.9 Mec. Information to date is that most
manufacturers are using 21.9, with a few as low
as 21.7. They have all, so far, wisely avoided the
21.25-21.5 region, in part of which, at least, it
appears probable that there will soon be an
amateur band.

Assuming, for the zake of an exanple, that the
if. sound channel in a particular receiver is
placed at 21.9, then the 6-Mc. channel converted
to intermediate frequency turns out to lie between
21.65 and 27.65 Mec., with the picture carrier at
26.4 Mc. The ideal i.f. characteristic, based on
having the sound carrier at 21.9 Me., is shown in
Fig. 2. Starting 750 kc. below the picture carrier,
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Fig. 1 — The television channel and ideal transmitter
frequency characteristic for the picture signal.

the i.f. response should drop off linearly, reaching
50 per cent at the carrier frequency (26.4 Me.) and
zero at 750 ke. above the carrier frequency. This
sloping part of the curve has fwo sidebands to work
on, and therefore puts as much sideband energy
through the system as the flat part of the curve,
which handles only one sideband. The sound
signal goes through a separate i.f. centered at
21.9 Mec., and usual practice is to put a trap
(tuned to the sound carrier frequency) in the pic-
ture i.f. so that the sound-carrier does not go
through the picture channel.

The second detector in the picture i.f. channel
strips off the video component and the video sig-
nal is then given further amplification before
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being applied to the viewing tube. The video
channel covers the entire spectrum from the low
audio range up to about 4.5 Mec. In addition, of
course, there is the usual audio amplifier for the
sound that accompanies the picture.

The intended. coverage of the receiver is there-
fore from zero frequency to 4.5 Me. in the video
channel, from 21.65 to 27.65 Mc. in the i.f. chan-
nel, plus a 6-Mec. signal channel that lies at a
number of assigned spots in the spectrum above
44 Me. If the receiver were perfect, it would re-
spond only to signals in an assigned TV channel
and nowhere else; the video and i.f. channels
would be so well protected that no outside signals
could get into them. But no receiver is perfect.
An attempt even to approach perfection costs a
lot of money. If there is anything certain in this
picture it is that the receivers offered to the public
will be far shert of perfection. They're cheaper
that way.

Back-Door Interference

So let’s take a look at the possibilities when
receivers aren’t perfect. In the first place, there’s
the video amplifier. It covers everything right up
through our 3.5-Mec. band, so a nearby 80-meter
transmitter can be expected to cause interference
if its signal can somehow get intu the video chan-
nel. The most likely possibility is that such a
signal would be picked up through the power line
or directly on the video-circuit wiring, rather
than that it would come through the front end
of the receiver. So far, there have been only one
or two cases of 80-meter interference, and we
don't know whether or not it will turn out to be
a serious factor. There are u few points in our
favor: The video amplifier also will respond to
nearby broadcust signals, since the whole broad-
cast band is in the video range. Therefore shield-+
ing is a necessity, from the set manufacturer’s
standpoint, because there is no locality where.
that type of interference can be ignored. (Ama~
teurs are relatively few and far between.) Also,
the video amplifier usually works at a pretty high
signal level, so the signal-to-interference ratio is
probably favorable in this case. Nevertheless,
those who work “S0” in & television region should
not be surprised to get complaints from owners
~ of TV receivers in the immediate vicinity.
~ Next, the intermediate-frequency amplifier. In

view of the tolerances established by manufac-

turers for the i.f. channel, this can range from the
21.65~27.65 channel mentioned above to & chan-
nel lying between 21.0 and 27.0 Mec. There is o
choice of two evils here with respect to amateur
interference at the i.f. The 21.65-27.65 channel
includes our (and diathermy’s) 27-Mec. band, and
21-27 covers the new band we’ll probably get at
21 Me. That would be bad enough if the i.f. had
absolutely no response outside the ostensible
channel. However, the i.f. response will be appre-
ciable well beyond the standard limits.
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. Fig. 2 —- Ideal response curve for the receiver picturc
i.f. channel, for reception of a signal of the type shown
in Fig. 1.

The fact that the sound channel is placed at the
low-frequency end of the total channel helps us in
two respects. The sound trap in the picture i.f.
amplifier puts 2 notch in the selectivity curve and
makes the amplifier as a4 whole cut off rather
sharply at the low-frequency end. Second, even
if the receiver has a 21-27 Mec. i.f. channel, an
amateur signal in a band starting at 21 Mec. not
only would fall in the part of the picture channel
in which the attenuation is high, but the video
frequency it causes after rectification also would
fall in a part of the video channel in which the
response is dropping off. The interference it would
cause also would be of the least objectionable
type, because it would put a pattern of extremely
fine structure on the screen, a pattern that if
visible at all would be about like the “graini-
ness” of a printed half-tone reproduction of a
photograph.

A signal in the high-frequency end of the i.f.
channel gives a more serious and objectionable
type of interference. Here the interfering signal is
near the picture carrier, so it represents a com-
paratively low frequency when rectified by the
second detector. Our 27-Me. band is likely to give
plenty of trouble. Also, receivers being what they
are, it is a practical certainty that 28-Me. signals
also will interfere. The i.f. response will not be
zero outside the theoretical channel limits, and
if the 28-Me. signal is strong enough — remember
that it is the receiver next door we have to worry
about — it will reach the receiver’s second de-
tector. Unfortunately the entire 28-Mec. band
falls within the picture sideband range, when the
picture carrier is placed between 25.75 and 26.4
Me. Our signals are not likely to be ‘vestigial”’
-—-next door — as the TV transmitter’s sideband
on that same side of the i.f. picture carrier is
supposed to be.

In this connection, the FCC laboratory made
some tests on one of the most widely-distributed
of current television receivers and determined
that a 28-Mec. signal having an intensity of
10,000 microvolts, applied to the antenna input
terminals of the receiver, gave a discernible pat-
tern on the screen. No television signal was being
received at the time, but it is reasonable to assume
that a 28-Me. signal of this level would at least
be detectable in the presence of a marginal tele-
vision signal. It is not easy to apply such a figure
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to the practical case of an amateur transmitter
with a television receiver next door. A bit of ex-
posed wiring in the receiver’s i.f. amplifier, or a
small amount of r.f. getting into the receiver
through the power lines, easily could upset any
calculations based on possible field strengths near
the transmitting antenna. Considering the fact
that some sort of beam antenna is becoming cus-
tomary for TV reception, it may be that the com-
hination of selectivity and directivity in the an-
tenna system will make direct antenna pick-up less
hothersome, in some cases, than pick-up on or
through the-receiver itself. On the other hand,
it would certainly be unsafe to assume that the
average I'V antenna installation is going to be
so perfectly balanced that there will be no pick-up
on the transmission line, particularly when open
lines are used instead of co-ax. It is not at all un-
usual for foreign high-frequency broadcast stu-
tions to get into the i.f. in the prewar television
receivers (which used an i.f. that included some
of the “hottest” long-distance bands); a fuct thut
givesus no comfort when thinking about the next-
door television receiver.

Adjacent-Channel QRM

(Cloming now to the front end of the TV re-
ceiver, it can be taken for granted that the selec-
tivity, insofar us the adjacent channel is cou-
cerned, will be smalil. The front end has to be ut
least 6 megacycles wide just to accommodate a
desired signal. Without good preselection — and
the cheapest, and therefore most popular, sets
won’t have it — the receiver has to depend en-
tirely on its i.f. for adjacent-channel selectivity.
That the i.f. is not much of a defense is plain to
be seen in the present channeling system, which is
based on the fact at least 4 megacycles separation
is required between television channels to permit
sutisfactory reception of TV broadcasting from
two stations in the same locality. Our 50-Me.
band is between Channels 1 and 2, and the same
FCC tests showed that a 50-Mec. signal of only
500 microvolts was enough to cause 2 discernible
pattern with the recciver tuned to Channel 1, and
only 300 microvolts when tuned to Channel 2.
These signal strengths are of the same order as
those from TV transmitters in the outer region of
the service area, and are fur less than will be
produced by a low-power 50-Mec. station nearby.

Interference by 50-Mec. transmitters is likely
to be worse on Channel 2, for the reason that the

band is closer to the picture carrier on that chan- -

nel than on Channel 1. It is the i.f. selectivity
situation all over again. However, when the in-
terfering signal is strong there are so many possi-
hilities in overloading and cross-modulation effects
that there may not be much to choose between
the two, in the end. The same cross-modulation
effects, incidentally, can lead to plenty of inter-
ference from transmitters on other bands, parti-
cularly 28 Me.
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Other Responses

‘This outline of receiver defects would not be
complete without mention of images and spurious
responses caused by signals getting mixed with
receiver-oscillator harmonics. As might be ex-
pected, the ordinary television receiver is not
distinguished by exceptionally good image rejec-
tion. Fortunately for us, we happen to be out of
range in this case; our 144-Mec. band — the ncur-

-est one we have above the presently-used tele-

vision channels — is too high in frequency to put
any images in the television channels as now
assigned. This does not mean, though, that 144-
Me. is entirely in the clear with respect to tele-
vision interference. The same FCC tests showed
that an 80,000-microvolt 144-Me. signal, at the
receiver antenna terminals, could be seen on the
screen. In this case the 144-Mec. signal was mixing
with the second harmonic of the receiver oscillator,
the receiver being tuned to Channel 2. It remains
to be seen how much of this type of interference
will occur in practice.

This is a pretty formidable list of possible ways
of interfering with television reception. Most of
themn have turned out to be actualities, not just
possibilities, even though our expericnce with
TVI is only just getting started. They are all
things we can blame on the receiver, inasmuch as
they result from legitimate transmissions on fre-
quencies assigned to amateurs. But interferences
of this sort have been relatively minor so far; the
really serious interference is that caused by our
harmonics.
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Television Channels and Amateur
Harmonics

Fig. 3 shows the present television set-up in the
44- to 88-megacycle range, together with the fre-
quencies at which harmonics from four amateur
assignments (assuming 21-21.5 as amateur) fall.
The fact that no amateur bands lower than 14
Me. are shown does not mean that our operations
on these bands will not rause harmonic inter-
ference. On the w hnlc, however, interference from
the lower-frequency bands will be less trouble-
some. As shown by the chart, harmonics from the
{4-Me. band will fall in three television channels.
T'he 28-Me. band puts harmonics in two.

The channeling system shown was devised so
that four chanuels would be available in metro-
politan areas such as New York, Chicago and
T.os Angeles. In a given area, transmitters cannot
be put on adjacent channels because the receivers
are not expected to be good enough to separate
the signals. The two 4-Me. *‘guard bands” — one
wmateur and the other commercial — provide
the necessury separation to permit squeezing in
an extra channel in the metropolitan areas. ‘The
heart of the channeling plan is that Channels 2
and 4 have to he assigned in such areas, and the
chart shows that both these channels are vul-
nerable to amateur harmonics. So far as har-
monics are concerned, we need not worry about
Channel 1, which also would be assigned in such
areas. The fourth channel to be assigned would be
either 5 or 6, une of which — Channel 6 — is wide
open to harmonics from three ham bands. Chan-
nel 5 is fairly clear and, in the New York areu at
least, is the one actually assigned.

The experience to date in and around New York
consequently may be taken as typical of what we
may expect in the population centers. At present
there are three television broadcusting stations
operating: WCBS-TV on Channel 2, WNBT ou
Channel 4, and WABD oun Channel 5. We have
had reports of interference with one or more of
these stations from amateur transmitters working
on 7, 14 and 28 Me. The 28-Mec. band is the
worst, as is to be expected, because it is nearvest
. to the telcvision assignments. Although 14 Me.
signals will have harmonics in both Channels 2
and 4, these are fourth and fitth harmonics and
might be expected to be weaker than a second
harmonic. The first harmonic to cause any trouble
from 7 Me. would be the cighth; it should be fair-
ly weuk in the ordinary case.

We want here to look at the most. unfavorable

situation. This occurs when a 28-Mec. transmitter -

is cluse to g television receiver at the edge of the
service area of the TV transmitter. It is, unfor-
tunately, likely to be u very common situation
because it includes many of the suburban areas
surrounding large cities. Television requires a
stronger signal than does ordinary sound broad-
casting to produce a result that is of entertain-
ment quality. Generally speaking, a signal
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strength of 500 microvolts per meter is considered
to be about the lower limit, muking allowance for
the probability of noise interference. However,
current receivers will produce a usable output.
from a signal of 100 uv./m. or less in a reasonably
quiet location; perhaps not a perfect picture, but
one that is acceptable enough — particularly in
the early stages when the novelty hasn’t worn off.

Interference Ratios

Just what constitutes objectionable interference
in a television picture is bound to be w matter of
opinion; furthermore, it depends on the picture
subject matter and the form of interference. Es-
timates run from 20 to 40 db. below the picture
signal: in other words, the interfering signal volt-
age must not exceed 1/10 to 1,/100 of the desired-
signal voltage. In conjunction with the required
field strengths mentioned above, this makes a
pretty broad range — anywhere from 1 to 50
uv./m., depending on the frequency relationship
between the picture carrier and the interfering
signal, und on whether the picture carrier is 100
or 500 pv./m

These figures mean something only to people
who are equipped for making field-strength meas-
urcments. We are fortunate in having u means
for interpreting them. The Central Jersey Radio
(lub, a group of amateurs located in suburban
towns in the Summit-Short Hills: region, early
ran into television troubles and determined to do
something about it. Many of the club members
are professional radio engineers and, under the
leadership of R. M. Morris, W2LV, set out to de-
termine the causes of the interference in each indi-
vidual case and, if possible, to find remedies. In
the course of the investigation, field-strength meas-
urements were made on both television signals
and amateur harmonies from 28-Mec. transmitters.

The situation at W2MYH, Summit, N, J., is of
particular interest. This station, owned by Henry .
Q. Pattison, jr., can run a kilowatt on 28 Me. The
antenna is a 4-element beam fed by co-ux, with a
line-balancer at the antenna end of the line. The
television receiver is in the house next door, the
distance between the two antennas being about
150 feet. As the receiver is a prewar model using
an 8 to 14- megacycle i.f. the possibility of i.f. re-
sponse was practically climinated, leaving an al-
most clear-cut case of harmonic interference.
W2MYH has excellent shop facilities, an ample -
selection of parts and equipment for experiment-
ing — and a codperative neighbor. This set-up,
in other words, offered an ideal opportunity to see
what could be done.

Originally the transmitter was unshielded and
had no special means for preventing harmonics
from getting into the antenna system. Under
these conditions the second harmonic (approxi-
mately 58 Mec.) simply wiped off the picture on
('hannel 2 on the next-door receiver: in fact, its
owner at first assumed that the TV transmitter
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Fig. 4 -~ armonic-suppressing circuit for coupling
into flat lines. L is the pick-up link, consisting of one
or more turns as rcquued One-turn lmks may be con-
structed as shown in Fig. 6 to reduce coupling through
stray capacitance. Lt and Ci should be adjusted to
resonate the whole circuit, including L and Ce, at the
npcraung frequency. Capacitance values in uufd. for

Cq are as follows:
28 Mc. 14 Mc. 7 Mec. 3.5 Me.
Grounded lines:
50 ohms 100 200 400 800

70 ohms 100 200 400 800
Balanced lines:

150 ohms 160 320 640 1280
300 ohms 20 240 480 960
500 ohms 92 184 368 736
600 ohms 84 168 336 672

Notk: In the case of balanced lines the capacitance given
in for each section of a split-stator condenser or for each
condenser if two separate units are used.

was having trouble and going off the air! (‘hannels
4 und 5 were subject to bad interference, but not
wiped out.

At this stage the transmitter was rebuilt in a
commercial relay-rack cabinet, completely en-
¢losed. In addition, the harmonic filter shown in
Fig. 4 wasinstalled bet“ ecn the hnal tank and the
co-ax feeder. This circuit, which‘is essentially a
low-pass filter, is knmm locally as the “Smith
suppressor,”’ after a club member who worked out
the constants. Despite these changes, Channel 2
was still wiped out and the interference on Chan-
nels 4 and 5, although reduced considerably, was
not negligible. At about this time the club held a
meeting to which the local FCC office was in-
vited to send a representative for discussion of the

_ TVI problem. The writer also was invited to sit
in, and after the meeting spent several days, at
intervals, working with W2MYH in an attempt to
effect a further reduction in interference. .

The first step wus to install a dummy antenna
inside the transmitter cabinet, completely dis-
connecting the antenna cable so that antenna
radiation would be out of the picture. So far as
could be judged, the interference did not diminish
with the antenna disconnected. So a pick-up device
of the “Little Gem” type, capable of tuning over
the harmonic range, was made up so the spots
where the signal was leaking out of the trans-
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mitter could be found. This gadget, the circuit
diagram of which is shown in Fig. 5, proved to be
an invaluable asset in locating the causes of radia-
tion and showing how effective the remedies
were. This particular instrument was quite sensi-
tive, inasmuch as the indicator was an 0-20
microammeter which W2MYH was fortunate
enough to have found in the surplus market.

To go.through all the things that were done in
the course of the attempt to cut down direct ra-
diation would be a long story. Suffice to say that
the 58-Mec. signal was getting out in both ex-
pected and unexpected ways. One of the most
potent of the latter turned out to be a glass-
covered slot in the panel, behind which was a row
of meters. The pick-up device indicated a strong
field in the vicinity of this slot, and furthermore
pointed out the particular meter that was “hot”
—the plate meter in the driver stage, which
doubled from 14 to 28 Mec. By-passing that par-
ticular meter reduced the field to the same in-
tensity as around the metal cabinet itself. The
power-supply cables entering the cabinet were
found to be carrying 58-Mc. currents, and this
also was true of the outsides of several co-ax cables
that carried r.f. into and out of the cabinet. Bond-
ing and grounding the shields of the co-ax lines at
strategic points outside the cabinet (these points
being determined with the aid of the pick-up
device), grounding all shields at the point of
entrance to the cabinet and by-passing those leads .
that could not be directly grounded, together with
some bonding and rearrangement of antenna leads
inside the cabinet, eventually reduced the r.f. to
a point beyond which no further improvement
could be effected. The maximum readings on the
microammeter were, at this stage, well down on
the scale.

1t helped. Checking on the receiver showed
that the interference on Channels 4 and 5 was
eliminated. The interference on Channel 2 was
considerably reduced — but only to the extent
that the picture did not disappear when the car-
rier was on; it could be scen, but through inter-
ference that made it unusable. There was no
marked difference whether the transmitter was
working into the dummy antenna or into the
regular beam.

Later, the club group took field-strength meas-
urements at the receiving location. With 750
watts input to the transmitter, the 58-Mec. field
was 5000 uv./m. At the same point the signal
from WCBS-TV on Channel 2 had an intensity
of 375 uv./m. The 28-Mec. signal from W2MYH
under the same conditions was 1.5 volts per meter
--------- enough to suggest that possibly some of the
trouble was receiver overloading. However, a
28-Mec. trap at the receiver input had no effect
on the interference, confirming the previous ob-
gervation that it was direct radiation from the
transmitter (power and other wiring included).
The fundamental-to-harmonic voltage ratio of
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Fig. 5 — Pick-up device for tracing harmonics. L and
Cy should resonate at the frequency being checked: in
the 56-Mc. range suitable values are 25 uufd. (variable)
for Cy; for L, 10 turns of No. 14, diameter !7 inch, turns
spaced to make the coil one inch long. C2 may be 500
uufd. or more; RFC a l.mh.r.f. choke. The meter,
M A, should be a microammeter if possible: a 0-1 milliam-
meter may be used, but will be less sensitive. The pick-
up antenna, which may be a rod one or two feet long,
should be tapped across a few turns; adjust so that the
meter indicates on weak signals but without loading the
circuit to the extent that the tuning range and:selec-
tivity are materially decreased.

300 is equivalent to nearly 50 db.--but the
5000-microvolt harmonic was still 22 db. above
the television signal. This, plus another 30 or 40
db., is the additional harmonic suppression re-
quired to give interference-free reception on
Channel 2. In other words, s fundamental-to-
harmonic ratio of 100 to 110 db. would be re-
quired in a case such as this, where the television
signal is marginal and the transmitter is operating
near the legal power limit for amateurs.

Possibilities in Harmonic Reduction

The point here is this: At W2MYH the ortho-
dox methods of good engineering practice were
applied and, while effecting an improvement — a
worth-while one, in that interference was confined
only to the channel in which the harmonic falls —
they fell far short of the mark of completely
eliminating all interference. As compared to the
ordinary amateur installation, with no shielding
and with no special attention paid to harmonic
reduction, the performance is quite good. Meas-~
urements on open transmitters showed a funda-
mental-to-harmonic ratio (second harmonic
from 28 Me.) of approximately 25 db., average.
An exception was the transmitter at W2LV,
which, although not shielded, is compactly con-
structed and is located in the basement of the
house. It is more than possible that the basement
location accounts for the ratio at W2LV (41 db.
at a distance of 30 feet and 52 db. at 300 feet)

Fig. 6 — Self-shiclded link for reduc-
ing capacity coupling between induc-
tively-coupled circuits. It is simply a piece
of co-ax cable formed into a single turn,
with the inner conductor at the end sol-
dered to the outer shield braid as shown.
Its application to a link-coupled antenna
tuner is shown in the diagram.

because the transmitter is partially shielded by
the ground. If so, it is further evidence that our
problem is not primarily that of keeping har-
monics out of the antenna, but keeping them
from being radiated from the transmitter.

If orthodox methods won’t solve the problem
completely, the question is whether there is any
promise in the unorthodox. W2RYI has shown
that extraordinary measures can be made to work
in the case of a 14-Mc. transmitter.! In such a
case we are dealing with the fourth and higher
harmonics which normally can be expected to be
weaker than the second and third. FCC has done
design work on a diathermy oscillator in which a
68-db. ratio between fundamental (27 Mec.) and
second harmonic was secured. This figure is not
directly comparable to the ratios mentioned
above because the diathermy machine was not
connected to an antenna tuned to the funda-
mental, as is the case with amateur transmitters.
The ratio no doubt would be better if the funda-
mental power were intentionally radiated. More
significant is the fact that the field strength on
54 Me. at 100 feet was found to be 172 uv./m.,
which is far too high to be negligible except in
regions where the television signal’s field strength
can be measured in millivolts.

Complete details on the FCC oscillator are not
yet available, but in general it was found nec-
essary to (1) shield the oscillator and then place it
and the associated equipment in a metal shield;
(2) filter all external leads at the point where they
leave the cabinet; (8) use a separate resonant cir-
cuit for the load, link-coupled to the oscillator
through a shielded link, with the load circuit
separately shielded; (4) use high-C tuned circuits.
The shielded link circuit, shown in Fig. 6, gets
around using a regular Faraday screen to prevent
harmonic coupling through stray capacitance
between coils. It has been used successfully by
a number of amateurs and deserves wider
application. :

There. are probably tricks, aside from tuned
traps, that can be used to suppress a particular
harmonic in an amplifier. Oddly enough, we were
unable to find an indication of a third harmonic
around W2MYH’s transmitter, although the

1 Seybold, “Curing Interference to ‘Television Reception,
QST, August, 1947,
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fourth was readily identifiuble and the fifth har-
‘monic of the driver also could be detected. No
measurements were made near the transmitter
on the third harmonic with the field-strength
equipment, but at i distance of 1250 feet it could
not be heard. At the same distance the second
harmonic had a strength of 250 uv./m., which is
« husky signal by ham standards. In comparison,
the third harmonic from W2LV was a little
stronger than the second at cotuparable distances.
t)n the other hand, a small portable transmitter
vwned by W2LV had a very weak second har-
monie and a stroug third, checked by a pick-up
Jdevice alongside the transmitter. This set, inci-
Jdentally, used an 807 final in the usual single-
ended circuit. None of this is in line with our in-
grained ideas about the harmonics in push-pull
and single-ended circuits, and leads to the sus-
picion that, as & result no doubt of circuit layout,
there may readily be » very high degree of sup-
pression for u particular harmonic. If so, we
ought to be able to take advantage of it, once the
clue is found.

But this is largely speculation. The fact is that
in the worst, case — where the television signal is
weak and the amateur transmitter is quite close
to the receiver — it appears to be necessary to
have better than a 100-db. ratio between the
fundamental and harmonic. For the second har-
monic that is an exceedingly tall order. It may be
equally difficult for the third harmonic.

A general solution of the TVI problem is not
vet in sight. Unquestionably a rearrangement of
frequency allocations so that second harmonics
from the 28-Mec. band would not fall in a tele-
vision channel would relieve matters considerably.
In the New York area it would practically solve
the immediate problem, since it has been demon-
strated that good engineering practice will reduce
the second harmonic to the point where it will
interfere only in the channel in which it falls.
There is no present third-harmonic situation in
New York because Channel 6 is not assigned
there. Any rearrangement of channels, if prac-
ticable, probably would involve our moving back
to the old 56-60 Mec. band. Under the present
channeling system, New York is fortunate in that
the third harmonic of the anticipated 21-Me.
band also would fall in an unused channel, but
might not be so fortunate should the channels be
reshuffled. In fact, since we can’t expect to be
protected on all our harmonics, odd as well as
even, the chances are good that any steps taken
to clear up one bad spot may simply create an-
other somewhere else.

We aren’t the only ones with problems. Every
other service in that part of the spectrum — and
they are numerous — is up against TVI, FCC is
keenly concerned about the whole situation, rea-
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lizes that, something has to be done if the services
provided for under the present allocation set-up
are to carry on their operations, and is exploring
every possibility that has any promise.

The situation is not hopeless for all of us, of
course. In regions where the television signal is
strong, good shielding and filtering at the trans-
mitter ¢an keep.harmonies at o low-enough level
to eliminate much of the interference. Those who
can’t solve their ten-meter problems still have
other bands available to them during the e¢vening
hours when television is operating, and it has been
Jemonstrated in practice that interference from
lower frequencies can be reduced to the negligible
point.

[Identification of various types of television
interference and methods for reducing it will be
taken up in a subsequent article. —Fditor|

Silent RBeps

"[T 18 with deep regret that we record the
A passing of these amateurs:
WIMNH, Harry B. Patten, Beverly,

Mass.

W2QGZ, ex-W3AFH, William I.. Mecade,
Trenton, N. J.

W2RGL, T.awrence E. Wilson, Buskirk,
N. Y.

W2UBF, Arthur O. Olson, Brooklyn, N. Y.

W3CTB, Henry B. Thompson. Mcadow-
brook, Pa.

W4BX, Gordon 8. Smith, Charlotte, N. C.

WSLEP, Gurland A. Langford, €unyon,

Texas
W6JKR, Robert H. Smith, Santa Rosa,
Calif, )
W6NUB, Carlton . Isham, Oakland,
Clalif.

Ex-60U, Captain Lindley Winser, USNR,
Southampton, L. I., N. Y.

W6RVE, Edwin H. Andrus, Ojai, Calif.

W6YLV, Albert H. Ryan, Chula Vista,
Calif.

WS8IRA, J. Hyatt, Mt. Vernon, Ohio

WOWFK, William C. Cowherd, Monctt,
Mo.

VE4AE, Samuel C, Hitchon, Winnipeg,
Manitoba

SWITCH
TO SAFETY!
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Simple L and C Calculations
A Useful Formula for Bandspread and Padder Problems

BY JACK NAJORK, * W2HNH

® This article discusses a well-known but
seldom-appreciated simple relationship
between frequency and circuit capaci-
tance. It has the advantage over many
radio calculations in that it takes less
time to work out the formula than it
docs to arrive at the answer by **cut-and-
try’’> methods.

same time one most neglected by hams

who build or alter their own gear, is the
simple mathematical relationship between «
change in the frequency of a tuned circuit, such
as indicated in Fig. 1, and the change in capuci-
tance which causes it. Its most common applica-
tion is in the determination of capacitance values
in bandspread or other tuning-range problems

O.\'bj of the most usetul formulas, and at the

in receivers or VEOs. It shows the frequency -

range that any variable condenser will cover or,
conversely, the variable capacitance necessary to
cover a desired frequency range.

The relationship is expressed by

- (./:Eti{)z, or

,.’ min
[Tn.\ _ /( max
fmin \/ len
.’\160, (;'vur == (:'m:tx, - (-;’min

In other words, it always takes a capacitance
ratio of the square of the frequency ratio to cover
the desired frequency range. If the. frequency
ratio, maximum to minimum, is 2 to 1, the re-
quired capacitance range to cover it is 4 to 1; if
the frequency range is 3 to 1, the capacitance
range must be 9 to 1, etc. And, of course, the
econverse is true — the frequency range that a
variable condenser will cover is the square root

of the capacitance ratio, i.e., a capacitance range -

of 4 to 1 produces a frequency change of 27 fo 1,
Ezxample: .
Desired frequency range — 3500 ke. to 4000 ke.
Minimum circuit capacitance — 30 pufd.

== 1.143

#110 Merrill St., Syracuse, N. Y.

September 1947

Therefore the capacitance change to tune over
this band must be in the ratio of 1.3 to 1. Since the
minimum cireuit capacitance with the condenser
sul. at zero is given as 30 pufd., the maximum
must be (1.3) (30) = 39 uupfd. The difference
between maximum and minimum, 9 wufd., is the
required variation.

The formula can be twisted around, of course,
to give any one of the desired values by sub-
stituting known values for the other three factors.

2l a f ax )7
Cioux = tmm(/:]’i)

(/min = Cmux(j,mﬂ“‘)_
,Imnxv
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Jmax = ,’.min o
\/ Covin

oo
Frnin == foan. | 2min
mi Jm XVCm"g

- A Frmax®
(»v'vm' = ("mm A 1)

_,fmin‘x

o
( min

In all of the foregoing, Cnin is the minimum cir-
cuit, capacitance with the variable condenser set
at zero, Cmax the total circuit capacitance with

Eé ==Cmin  ==Cmin ?Ecvar
w

()]

Iig. 1 — A ~- Circuit for fuou. B — Circuit for fmin.
Cwin in the total minimum circuit capacitunce which
includes tube capacitances, minimum capacitance of the
tuning condenser and capacitance introduced by
sockets and wiring as well as the distributed capacitance
of the coil. Cvar is the variable part of the tuning-
condenser capacitance (maximum minus minimumj.

the variable in full, fmax and fmin respectively the

highest and lowest frequencies to which the cit-

cuit tunes and Crar the variation in capacitance

in the tuning condenser. Crmin, of course, includes

any fixed capacitance that may be used in the

circuit either for bandspread or to obtain a
(Continued on page 120)
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JULY IN REVIEW

What started here in Atlantic City in May wsds
the International Radio Conference, the adminis-
trative conference to revise the Cairo regulations,
including allocations. On July 2nd the second
conference hegan, the International Telecom-
munications Conference, the plenipotentiary con-
ference to revise the Madrid convention. Now
there are 77 countries represented, with about
800 delegates in attendance, and two sets of meet-
ings are running concurrently. The need of the
smaller delegations to divide themselves more
thinly over the two conferences has slowed down
the work of the radio conference. So, in particu-
lar, did a series of plenary sessions of the two con-
ferences, when allocations were forgotten for days
and attention went to such questions as admis-
sion to the conferences, the procedure for voting
and the official languages. Indeed, if the alloca~
tion table were the only concern here it is probable
the job would have been finished long ago but now
there are not only the other regulatory matters
but such concerns as the structure of the Inter-
national Telecommunications Union itself, its
relations with United Nations, the creation of the
International Frequency Registration Board and
the preparation of the new frequency registration
list, the revamping of C.C.L.R. as a continuing
body, and numerous other such questions of an
organizational or political mature.

The general amateur regulations (minus fre-
quencies) have been agreed to in principle in
substantially the Cairo language and now await.
passage by a subcommittee and then by the regu-
lutions committee itself. We’ll give you the text
next month. The minor matters of interest to us
have progressed satisfactorily. It is, however, in
frequency allocation that we amateurs find our
chief interest, so let us proceed to that at once.

The first thing to remark is that, although
there have been one or two very unpleasant sur-
prises, the net progress in the month of July has
been almost nil so far as the amateur service is
concerned, and there are still no decisions to re-
port. When we closed our last report, it will be
remembered, the chairman of the allocations com-
mittee had discharged his subcommittees and,
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taking account of their work, had himself pre-
pared proposed allocation tables representing his
analysis of the greatest common factor of agree-
ment to be found in the proposals and discussions
to that date. These drafts were then submitted
to the discussion of the main allocations commit-
tee, the largest and most intense committee of the
conference. It was natural that there were many
disagreéments all up and down the line.

To attempt the resolution of these diverse dis-
sents brought cout in discussion, the chairman
adopted the novel course of appointing & working
group of four internationally known and respected
allocations experts, with himself as arbitrator and
chairman, to attempt reconciliations. The men
of this group, shown and named in our photo-
graphs, were chosen not so much as representa-
tives of their countries or areas or points of view
us they were on the basis of an international pub-
lic trust, all being the acknowledgedly-competent
spokesmen of major powers at previous confer-
ences. Their duty has been to take into account
all available data on a segment of the spectrum —
the original proposals, the decisions of the old
subcommittees, the chairman’s drafts, and the ex-
tensive continuing comments in the main com-
mittee — and to attempt to forge from them a
ladder of recommended assignments that will gain
the approval of the conference. In the midst of
this work the allocations chairman, Sir Stanley
Angwin, was obliged to return to England with
his committee work unfinished; and he has been
succeeded by Colonel A. H. Read, also of the
17.K. delegation. Meanwhile the Working Group
has toiled mightily. The last two words deserve
a heavy underscoring. While meetings of the main
committee QRXd for them, sometimes for days on
end, they worked daily to all hours to find some
basis for agreement among the diverging philoso-
phies they each inevitably represented. They have
made some reports of agreements and a few re-
ports of utter disagreement. In both cases the
allocations committee has chewed upon the re-
port, has found itself too unwieldy to come to
agreement itself, and has again sent the fields of
disagreement back to the WG for reéxamination
in the light of the further discussion. Little by
little there has been progress, more and more has




been agreed to in the main committee, and now,
finally, in the last few days of July, some alloca-
tions are being adopted in the L.f. end of the spec-
trum. At this writing the WG continues to meet
daily, indeed in almost continuous session. Al-
most all of the divergent viewpoints of the 77
countries of the conference here find themselves
reflected as the persona.l opinions of some of these
four men closeted in a hotel room. They meet
without visitors or observers, in fact without as-
sistants; and their internal discussions are secret,
and unreported. However, it is obvious that they
have had a most difficult time of it and that, de-
spite a month of nearly-daily meetings, there are
many problems still unsolved. Yet it is true that
the conference is now inescapably rolling into its
final weeks,- the top management of the confer-
ence is calling for decisions, and all hands realize
that agreements of some sort must soon be
reached.

‘There are still, we repeat, no amateur frequency
decisions to report. They will come more or less
in a rush, we think, under the head of August
husiness, to be reported to you next month. Mean-
while, however, we’ll give you below the current
situation on each of our bands as it appears to us
in the closing days of July, asking you to remem-
ber that latéf events may result in changes:-

1.75 Mec.: There is tentative agreement that in
the European region Austria, Ireland, the Nether-
lands, Switzerland and the United Kingdom may
assign to amateurs 200 ke. out of the band 1715-

2000 ke., on the conditions that power be limited -
to 10 watts and that there be no interference to.

other services. In the other regions of the world,
where 1800-2000 ke. will be assigned to loran in
two 100-ke. channels, there is tentative agreement
that whichever is locally unused for loran may be
made available to amateur, fixed or mobile. Loran
commonly uses only one of the two channels but
in the North American area they are both now in
use, so that the provision offers nothing to Ameri-
can and Canadian amateurs. (Anything that we
may be able to promote on the basis of geograph-
ically sharing with loran will be a private matter
between our governments and ourselves, to be
arranged later, and not an Atlantic City matter.)
Finally, all the foregoing is on a temporary basis,
pending the development of a new long-distance
navigational aid, a.ud is subject to review in 1949.

8.6 Me.: The views of the various regions of the
world being so different in this part of the spec-
trum, the only possible solution is seen to lie in
regional assignments, just as at Cairo, Madrid
and Washington. A p;‘oposal having tentative
approval would retain in the American region the
agsignment of Cairo, namely, 35004000 to ama-~ :
teur, fixed and mobile, subject to later regional
determination. Two of the Latin-American coun-
tries indicated a desire to divert part of the band
for other purposes and this prevented the out-
right assignment of the whole band to amateurs
in the American column of the Atlantic City table.
(As a side note, Cuba proposed that 3800-4000
be assigned exclusively to tropical broadcasting,
but a satisfactory alternative provision for this
service seems now to have been made.) For Eu-
rope the tentative agreement is to an amateur
band of 3500-3800 shared on a roixed basis with
fixed, land mobile and maritime mobile. (3800-
3900 would be fixed, land mobile and aero mobile,
3900-3950 aero mobile alone, and 3950-4000
broadcasting and fixed.) The proposal also was
for other areas of the world to follow Europe but
this is still undecided, since both China and New
Zealand have indicated that they desire the whole
500 ke. for amateurs.

? Mec.: You will remember, particularly from
our notes last month, that this spot has always
been a toughie at Atlantic City, the subcommittee
on ‘“targets” reporting disagreement. The trou-
ble, of course, has been Europe’s wild insistence
upon expanding broadcasting in this part of the
spectrum. ‘After long talk in committee the mat-
ter was referred to the Working Group and the
latter produced a compromise proposal that seems
to have rather general support at this writing.
It recommmends that 7000-7300 be exclusively am-
ateur both in the American region and in other
areas except Europe, India and Australia (the
latter two countries having also expressed the
wish to use some of the band for broadcasting).
For Europe and those two countries the exclu-
sively-amateur part of the band would be re-
duced to 7000-7100. Amateurs and broadcasting
would share 7100-7150 on the condition of ama-
teurs offering no QRM to broadcasting, while the
latter service would enjoy 7150-7300 on an ex-
clusive basis. This proposal is not acceptable to
Australia, which wishes to avoid sharing and to

In QST’s articles on international confcrences you have read that inevitably, at every conference, the details of

frequency allocation are bnally worked out by a small group of experts. Here are the men who are making the
allocations ladder of Atlantic City, four “men wn.hout u(l;oumry appo‘mted for their individual skill and repute,

and their chalrman I.tor., A H. Mumford (U.K.
of the main allocations con Valentm Bragl

A.), Col. Sir A. Stanley Angwin (chairman
Loyen (France).



expand the amateur portion somewhat, up to
7175 or possibly 7200 kec. — an angle which is not
vet settled, since nearby New Zealand insists
upon the entire band for amateurs. The pending
proposal is, at best, a sad solution, since this
further mutilation of the band not only seriously
impairs its usefulness for our purposes on this side
but gives foreign amateurs a very poor deal. Ad-
mittedly the principle of divergent regional uses
of such frequencies is bad engincering, but when
Furope insisted upon going its way there was
nothing for the other regions to do but to insist
upon going their separate ways too if amateurs
were to retain the whole width of the band outside
Furope.

14 Mc.: It is necessary to report that on this
band there has been a sudden and unpleasant
development which, as of this writing, appears to
leave no possibility of worldwide agreement on the
maintenance of the whole 400 ke. bandwidth.
In Dr. Mao's subcommittee on allocation “tar-
gets,” whose work we reported last month, this
band was exaumined on at least two oceasions,
with up to 15 countries participating, and each
time was quickly and easily agreed to nnani-
mously in its full width. 1t was so reported out of
subcommittee and it so appeared in the summariz-
ing draft prepared by the chairman of the full
committee for study by his group. "Uhis draft
table covered 6 to 25 Mec. Although this document,
wis the subject, in full committee, of u great deal
of discussion of its provisions for broadeasting

and the fived and mobile services, and although

several passes were taken at our 7-Me. band,

upain everyone took the 14-Mec. amateur band for
glanted and the discussion did not touch it. After
opinions were thoroughly aired the whole h.f. part
of the spectrum was turned over to the Working
CGiroup for study and report. A week passed and
then a development occurred that took the whole
conference by surprisce —the WG report ap-

peared, with recommended solutions for almost
all the problems that had been before the com-
mittee, but reporting that no agreement could be
reached on the amateur 14-Mec. band! Serious con-
cern had developed over the reductions experi-
enced by the fixed service in inaking expanded
provisions available for broadcasting and in es-
tablishing exclusive bands for maritime mobile
rather than the shared bands of Cairo. When the
WG report was taken up in the committee,
France, U.IX. and U.S.S.R. suggested that, with
every other service fecling the pinch of distress
through the insutliciency of the spectrum to meet
the world’s minimum requirements, it was neces-
sary far the amateur service also to make a con-
tribution to the world’s relief by giving over some
of this band to the fixed service. Following this
suggestion, and spark-plugged by a specific sug-
gestion from Portugal, many countries in Europe
und around the Mediterranean Basin that had
never thought there was a chance to cut this band
arose to propose that amateurs now be assigned
only 300 ke. and that 100 ke. be given over to
fixed. The entire American region stood firm for
400 ke. for amateurs and was joined by Australia,
(*hina, India, New Zealand and the Republic of
the Philippines, and in Europe by Switzerland
and, in principle, the Netherlands. The United
Kingdom said it would scttle for any figure be-
tween ‘300 and 100 to which world agreement
could be had. U.S.S.R. wanted for amateurs ei-
ther 300 ke. or & band of 250 ke. worldwide plus
another 100 ke. shared with fixed in Russia.
After half a day of committee discussion the proh-
lem was returned to the WG for further study.
Two weeks have passed and now the WG has
again reéported that it can come to no agreement.
There the matter hangs at the moment of writing,
awaiting a final threshing out on the floor of the
full committee. The four h.f. broadcasting bands
hetween 9 and 18 Mec. have been increased some

This exclusive QST photograph portrays the Working Group of Committee 5 at Atlantic City sitting down to
begin its work on compromise allocation plang based on the propoadla and arguments of 77 countries and 700 dele-
gates — a small group of experts in a hotel room, the 1947 version of the “teacuppers” of previous radio conferences.
L. to r., Captain Miles, Mr. Mumford, Sir Stanley, Lt. Cmdr. de Calan of the French delegation (serving as inter-
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300 ke. over the wishes of the U.S. and many other
nations, largely at the expense of the fixed service;
and the 14-Mec. amateur matter not only receives
pressure from this fact but is heavily involved in
the fate of three maritime-mobile bands in this
part of the spectrum where the divergent alloca-
tion philosophies of the U.S.S.R., with its vast,
needs for fixed use, have produced a critical im-
passe between the maritime nations and the non-
maritime ones. The WG’s latest report says that
it seems possible to get worldwide agreement on
an amateur allocation only if it is reduced in
width, and there are many important countries in
ugreement that at such frequencies it is essential
to have worldwide uniformity. The United States
has made the strongest possible defense of the 400-
ke. assignment and is joined in its support not
only by Canada and all the Latin-American
countries but by the other ones mentioned above.
The forces for 400 ke. and for 300 ke. were about
equal when noses were last counted in the alloca-
tions committee, the 400 group having just u
bit the better of it. How it will go now nobody
knows but it is apparent that the bitterest ama-
teur. fight of the conference”s on this band. It is
ulso apparent that there is no hope now for world
agreement at 400 ke. and that there is widespread
feeling that sharing at this higher frequency is
impracticable and that the matter must be re-
solved at some figure on which world agrecement
can be reached. Every amateur will doubtless
know the outcome of this fight before these lines
are read but here, for the record, is the story up to
this moment.

21 Mec.: No developments since our last report.
The subcommittee’s report, the chairman’s initial
draft and the WG’s report, now pending before
the committee, all recommend the opening of a
new band from 21,000 to 21,450 ke. but. the mat-
ter has not yet been examined in the muin
conunittee.

27 Mc.: Undetermined, awaiting the fixing of a
worldwide allocation for industrial, scientific and
medical apparatus. Still in the hands of the WG.

28 Mc.: The WG recommendation, now beforc
the main committee, is for a world-exclusive
assignment of 28 to 29.7 Me.

50 Mc. and up: The study of the higher spec-
trum has not progressed very far. Except for air-
navaids, proposals_are vague and a tentative
tabulation of them is still under study in the WG.
This, however, is 4 regional problem, generally

speaking, and the outlook is that the U.S. ama- -

teur assignments will remain unchanged and that
the American region generally will follow the same
plan. Other regions are much less liberal in their
preliminary suggestions, with some tendency to
indicate a shared amateur band around 70 Me.
and nothing else below 1215. While China sub-
stantially supports the U.S. bands, Australia
currently proposes only 50-54 and 166-170, U.I.
only 166-168 and 400-415. [t will not be possible

The flag of Argentina comes to ARRL Hq. Center-
picce at a recent banquet of Radio Club Argentino, this
miniature flagpole and flag were presented to ARRL
oflicials at the Atlantic City conference by members of
RCA who are also Argentinian delegates, on bchalf of
RCA President Osvaldo Risso Peuscr, LUTBK. L. to r..
Tioravanti Dellamula, LU2CR, delegate of Argentina

from the Ministry of the lntenor, ARRL Secretary
K. B. Warner, W1EII; Juan Antonio Autelli, RCA chief
of instruction and spokeﬂman for their president, a
technical adviser on the LU delegation; A. L. Budlong,
W1BUD, assistant ARRL secretary; Antonio Navatta,
LUSAQ, also a delegate from the Ministry of the
Interior. The Hagpole’s onyx pedestal bhears the RCA
emblem. It will be on display at Haq. after the conference.

to appraise the prospects for amateur radio in
these other regions until the WG recommendation
emerges.

Here we leave you until another and the final
month’s report. With the prospect of early and
rapid developments, we hope you will all have
followed W1AW for current bulletins but we’ll
see you on this page next month for a blow-by-
blow account of the closing phases of the Atlantic
City battle.

e Strays "4

Hams visiting New York City will find it
profitable to include in their itinerary a visit to
the RCA Exhibition Hall, 36 W. 49th Strect.
Aptly tagged “The Radio World’s Fair,” the
exposition features the newest television, radar,
loran, radiomarine, teletype and electron-miero-
scope equipment in full operation. The showplace,
a permanent affair, is open daily.

— 0 o

" Alicia G. Rodriguez, KP1CL, the only active
woman amateur in Puerto Rico, has been awarded
the Emergency Work Trophy of the Southern
Puerto Rico Ham Club, Ponce, for her outstand-
ing operation during the Texas City disaster. E.
G. Reed, KP4AJ, another stellar performer, was
runner-up for the award.
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A Hydraulic Antenna Rotator

A Different Method of Turning Directional Arrays

BY JOSEPH C. LOTTER, * W9JBU

e Rotation of a remote directional array
is always a problem, especially if the
mast is high or at a fair distance {rom the
shack. The Lotter brothers, W9JBU and
W9DRI, proprietors of a machine shop,
have come up with a novel hydraulic sys-
tem which has a neatness and reliability
not always found in motor-driven mech-
anisms.

YDRAULIC apparatus for the support and
rotation of a beam antenna, with the mo-

“tive power, direction indicator and control

unit indoors on the operator’s desk, probably
sounds like something conjured up by a comic-
strip artist. Add to this the fact that no outdoor
motors, gears, ropes or wires are necessary and

#* Seymour, Wisconsin.

Hydraulic rotator control and direction indicator.
‘The box is 6 X 10 X 11 inches.
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you will have a fair picture
of the beam rotators used
at WODRI and WOJBU.
The system consists of a
combination control and
power unit housed in a
small case on the desk, a
weatherproof rotator atop
the mast, and a single cop-
per tube which is the only
control connection neceded
between the operating po-
sition and the antenna. A
115-volt drop cord at~
tached to the desk unit is
the only electricalv con-
nection.

" The rotator resembles a
hydraulic jack in that oil
under pressure operates in
an enclosed cylinder to
drive a piston. The cylin-
der carries a key which
rides in a spiral thread or
groove in the piston so
that as pressure is applied
to the bottom of the pis-
ton, the piston will twist
4s it rises. By this means,
the piston, which carries
the array, turns through
360 degrees as it rises one foot. Qil is fed to the
cylinder through the copper-tubing liné which
runs from the operating position to the top of
the tower. The portion of the line between the
station ‘and the bottom of the tower is buried,
providing lightning protection.

The top of the piston is fitted with a platform
to which the framework carrying the array is
fastened. When the oil pressure is released, the
piston reverses its direction of rotation as the
piston returns to the bottom of its travel under
the weight of the antenna. No brake against
wind pressure is necessary since the spiral makes
the system irreversible and seclf-locking. The
array can turn only upon au increase or decreasc
in oil pressure against the bottom of the piston.
A novel feature of the design is that the saddle
or platforn on which the array is mounted is
attached to » “I'”’-head piston rod with two
bolts in such a manner that removal of one of the
bolts allows the bearn structure to be tipped ver-

(Continued on nage 12#)

The hydraulic rota-
tor. The saddle at the
top which supports the
antenna framework
can be tilted for ad-
justment. The over-all
fength of the rotator
i« approximately 42
inches.
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Medium Power— Living-Room Style
A Complete 350-Watt 'Phone-C.W. Transmitter in Seven Cubic Feet

BY LEROY T. WAGGONER,* WIPEK

of a decision to build a rig that would be

completely enclosed, compact, capable of
being changed easily from c.w. to 'phone, band-
switching, having at least medium-power output
on each of the major bands and, last but not
least, safe.

The goal of not more than three fect of panel
height was achieved with an inch to spare, but
only by dint of considerable experimentation in
layout. Space limitations precluded having a
separate power supply for each stage so a rather
husky high-voltage supply was designed to
supply the plates of both the modulator and
{inal-amplifier stages. A 600-volt pack supplies
the r.f. exciter and speech amplifier. From purely
mechanical considerations, the r.t. exciter and
speech-amplifier stages ar¢ mounted on the same
panel and the tinal amplifier and modulator stages
are similarly grouped. Some care was required
in the placing of parts to avoid unwanted inter-
action between stages.

* Aggistant Secretury, ARRL.

rFHE transmitter described herein is the result

A bandswitching medium-power ’phone-c.w. trans-
mitter, completely self-contained and compactly housed
in a metal cabinet 3634 inches high, 2114 inches wide,
and 15 inches deep. The pancla are standard 19-inch
mdth and total 35 inches in height. ‘T'he meter at the
left in the row at the top of the panel reads filament
voltage. The iammeter on the right measures
modulator plate current while that in the center can be
switched to read final-amplifier grid current and plate
currents in each r.f. stage. The final-amplifier plate-tank
tuning control is centrally located in the top panel and
the dial in line at the left is for grid-tank tuning. ‘T’he
’phone-c.w. switch is at the bottom right of the top
panel and the bandswitch for the final grid is at theleft.
The knob in the middle is for the meter switch. The
tuning control for the 807 plate is located high on the
lcft of the middle panel under which are controls, left to
right, for oscillator, first doubler, second doubler and
bandswitch for the 807 output tanks. The crystal-
selector switch is at the lower left, with the cathode
coil switch at its right. ‘The excitation control next to
the right is flanked by the two key jacks. Under the
bandswitch for the output tanks is the one for the
earlier stages. The audio gain control is on the extreme
lower right corner. On the power-supply panel, awitchex
in the a.c. circuits to control filament, 600- and 1250-volt
i«_url;pliea are matched at the top with indicating panel
1ghts.
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The circuits used are straightforward and
quite conventional. Hytron Type 5514 triodes
were sclected for the final amplifier because their
high power sensitivity and zero-bias character-
istics fitted so nicely in the limited-space motif.
The 807 stage furnishes ample excitation to drive
a pair of them to rated input on all bands from
3.5 to 28 Me. For voice work, the 5514s in the
Class B stage can loaf along easily and still
deliver plenty of audio power for 100-per-cent
modulation with 350 watts input to the final
stage.

With 'phone-c.w. changeover made pomble by
two relays controlled by a single switch, all the
operator need do for voice work is to flip a toggle
switch and adjust the gain control. Bandswitch-
ing for the final plate circuit was cousidered
but the idea was finally discarded because of
the desire to stay within the three-foot panel
limitation.




The r.f. scction consists of an exeiter chussis
with a 6V6 ‘I'ri-tet erystal oscillator giving
fundamental or sccond-harmonic output using
3.5-Mec. erystals or fundamental output using
7-Me. crystals, a 6N7 dual-triode frequency
multiplier with the first section doubling from
7 Me. to 14 Mec. and the second section doubling
from 14 Mec. to 28 Mec., an 807 buffer-amplifier
stage and, on a second chassis, push-pull 5514s in
the final.

Bandswitching Exciter

IFig. 1 shows the circuit of the exciter chassis.
A 12-position wafer switch S; is used to select one
of 12 erystal sockets or to switch to external VIO
input. The Tri-tet cathode coil may be switched
out of the circuit by S84 to permit straight-
through crystal-oscillator operation of the 6V6
with either 3.56-Me¢. or 7-Mec. crystals. For 27-Me.
hand output, suitable crystals must of course be
selected. :

Provision is made in the switching cireuit, con-
trolled by the 4-section switch Se, to disconnect,
grids of unused triode sections of the 6N7 from
the preceding stage and to ground them, thus
avoiding applying excitation to idle stages. Both
3.5 Mec. and 7 Me. are covered with one coil
(L), an extra condenser (air-padder (73) heing
shunted across the 7-Me. coil L to extend the
tuning range to cover 3.5 Me.

The output of the 807 is link-coupled to the
grid of the final amplifier but all exeiter stages
are capacitance-coupled. Parallel feed is used in
the first three stages so that the tuning con-
densers, C4, Cp and (s, may be mounted direetly
on the metal panel. The coupling to the 807 grid
is through a tap on each plate coil; this provides
proper loading of the various driver stages. (luz,
connected across the 3.5-Mec. output link winding,
war found necessary to detune the link, which
resonated at 28 Me., absorbing a considerable
amount of power when operating in the ten-meter
band. Grid-leak bias is used in the 807 stage.
Sereen voltage for the R07 is obtained from the
600-volt supply through a dropping resistor, &,
and approximately 300 volts is applied to the
driver plates from a tap on the voltage divider.
Ryoltyy, across the 600-volt supply. Excitation to
the 807 may be adjusted by Rs which varies the
osvillator sereen voltage.

The d.c. cathode returns of both the oscillator
and the 807 stage are connected to closed-cireuit
jacks offering a choice of keying the 807 stage
only, or keying both oscillator and buffer-ampli-
fier stages simultancously. With no fixed bias op
the 807, the oscillator alone may not be keyed
since the 807 plate current with the key up would
skyrocket without excitation. The 6N7 is pro-

‘tected by cathode bias.

Exciter Construction

The r.f. exciter unit is built on a 14 X 10X 3-inch
chassis and is mounted with the speech-amplifier
chassis on a standard rack panel 834 inches
high. Viewing the unit from the rear, the row of
eleven crystal sockets to accommodate new-style
crystal holders is mounted along the right-hand
edge of the chassis, A spare socket to the front
of the others is provided for old-style erystals with
%4-inch pin spacing and is wired in parallel with
ihe eleventh socket from the panel. The 6.3-volt
transformer to supply the heaters in both the r.f.
exciter and the speech amplificr is located to the
rear of the crystal sockets.

Clils for the crystal-oscillator stage and the
first two doublers are wound on Millen l-inch
diameter forms and secured to the chassis with
small machine screws. The leads from these coils
are fed to the 4-gang bandswitch, Sz, below,
through small insulating bushings immediately
in front of the coils. The 6V6 erystal-oscillator
tube is slightly to the right of the oscillator coil
and the 6N7 is directly to the left.

The tuning condenser for the 807 driver stage
is mounted on small ceramic stand-offs on a
bracket formed of sheet aluminum, to permit the
fiber shaft extension rod to clear the oscillator and
cJoubler coils and condensers. In line with this
condenser and immediately to the rear of it is
the socket and shield can for the 807. A short
fength of braid conncets the plate cap of the tube
to the stator of the condenscr.

The coils for the bandswitching assembly for
the 807 stuge are mounted on small ceramic
stand-off insulators and fastened to another
shect-aluminum  platform  below  which s
mounted the 2-gang 807-stage bandswitch, Ss.
The wafers of S3 are spaced about 214 inches so
that one section is almost directly uunder the
28-Mec. coil, to permit shortest possible leads to

¢

‘Top view of the speech amplifier-r.f. exciter unit.
‘The speech-amplifier equipment is mounted on the
3% 5X10-inch standard chassis to the left. The r.f. unit
ix spaced two inches from it with interconnections cabled
through a grommetted hole in the side of cach chassis.
The cail assembly for the plate circuit of the 807 stage
is mounted on a bracket bent from sheet aluminum. It
is 314 inches wide, 614 inches long, and 214 inches high.
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‘Fig. I — Circuit iagram of the r.f. cxciter unit.

Ci, Cio, Crsy Ci7 — 0.0022-4fd. mica.

iy — 220-pufd. mica.

Ca— L10-ppfd. air padder.

Cy, Cs, Cg — 100-ppfd. variable (National ST-100).

Cr —-100-pufd. variable (Hammarlund MC-100-SX).

(.‘x. (::1',) - 0.00'1-7-;_4[(1. mica.

Ca, Cni, Ci3, Cig, C22 — 0.01-ufd. 600-volt paper.

Caz, Cis, C18 — 100-ppfd. mica.

Cizo — 300-pufd. 2500-volt mica.

0.002-ufd. 2500-volt mica.

Cioy — 22-ppfd, mica.

R1 — 0.1 megohm, 14 watt.

R2 —-50,000-ohm potentiometer, 10 watts.

R3 — 47,000 ohms, 1 watt.

R1— 17,000 ohms, 14 watt.

Rs — 22,000 ohms, 14 watt,

R — 22,000 ohms, 1 watt.

R7 — 50,000 ohms, 10 watts.

R« — 17 ohms icarbon), 14 watt.

Ro, Riz, Riz, Ria — 22 ohms, V5 watt.

Ri0 — 3000 ohms, 50 watts.

Ri1 — 15,000 ohms, 25 watts.

L1 —21 turns No. 18 on l-inch diam. form, length 1
inch, tapped 15 turns from ground.
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L2 — 10 turns No. 18 on l-inch diam. form, length 1
inch, tapped 7 turns from ground.

Lis—75 turns No. 18 on l-inch diam. form, length 1
inch, tapped 2 turns from ground.

T4 —13 turns No. 18 on l-inch diameter form, length
1 inch.

Note — Ia, L2, L3z and L4 are wound on Millen Ty pe

15000 forms.

1.5, Ls, L7, Ls — Millen £3082, 13012, 13022 and 13012.

D, Jo — Closed-circnit jack.

Ja — Coaxial-cable socket (Amphenol.

J4s — Octal socket.

P1 — Octal olug.

RICy, RFC2, RFC3z— 2.5-mh. r.f. choke {(National
R-10011).

REFCy — 20 turns No, 20 d.c.c. wound on l-watt re-
six*or (any high value of resistance may be used).

Sy — Single-gang 12-pokition wafer awitch.

Sy — Four-gang four-position ceramic wafer switch.

Sy — T'wo-gang four-position ceramic wafer switch.

8y — S.p.8.t, toggle switch.

Sz — D.p.d.t. toggle switch.

Ti — 6.3-volt A-amp. filament transformer (Stancor
P-1019).
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that coil. The 14-Mec. coil is placed next in line
to the rear and the 7-Mec. coil is farthest to the
rear of the subbase. The 3.5-Mec. coil is nearest
the panel. The switch section at the front is used
to switch the links for the various coils. The
National Type FWJ banana-jack terminal for
r.f. output is set in the rear end of the coil-
supporting subbase.

Looking at the bottom of the cxciter, the
crystal-sclector switch is in the lower right-hand
corner below the row of crystal sockets. The
voltage-divider resistors, 1o and Ry, are mount~
cd toward the rear of the chassis on angle brack-
ets. The crystal-oscillator tube socket is at right
center, with the cathode cuil and condenser to-
ward the pancl and slightly to the right. The

on the panel immediately to the left of the
crystal-selector switch. The excitation-control
potentiometer, Rp, iy mounted centrally just to
the right of the two key jacks. The bandswitch
Sa is at the extreme left-hand front of the chassis
with the 3.5-Mec. padding condenser for the plate
tank mounted at an angle to the right. The shaft
of the latter extends through the chassis for screw-
driver adjustment from above.

Associated components are mounted wherever
conveuient to permit leads to be as short as pos-
sible. Much of the non-r.f. wiring, including con-
nections to the speech amplifier, is cabled and
placed around the edge of the chassis. The termi-
nal board, mounted on small pillars, facilitates
wiring. The parasitic-suppressor choke, RFCj,
is wound using a l-watt resistor of 100,000 ohms
as a form. The 115-volt male connector at the left
of the back side of the chassis is the input termi-
nal for the filament-transformer primaries. The
high-low line-voltage switch, Ss, is next to the
right. The Millen safety terminal is for 600-volt
supply with a banana-plug jack ground connce-
tion next to it. An octal socket at the extreme
right rear edge of the chassis is for the cable
rontaining metering leads and other interunit
connections. To its left is an Amphenol coaxial
connector for VIO input. A length of RG-58/U

switch to short out the cathode coil is mounted-

cable leads along the lip of the chassis to the
blocking condenser, (1, soldered to the No. 12
crystal selector-switch lug. A chassis hottom
plate, removed for the picture, forms part of the
shielding for the unit.

Final Amplifier & Modulator

The final amplifier shares the top chassis with
the modulator. The wiring of this chassis is shown
in Fig. 2

Bandswitching is employed only in the grid
circuit of the final amplifier because of the bulk
that plate-coil switching would involve. One side
of each link joins a common line and the other
side is switched in automatically when a band is
selected. Both ends of the grid tank coils are
switched. The individual 500-ohm resistances at
the center-tap of cach coil help to isolate unused.
coils. The common resistor, K5, makes up the
balance of the grid leak. LsC) and LgCy are trap
circuits to suppress v:h.f. parasitic oscillation.

The plate spacing of the plate tank condenser
is reduced to a minimum by arranging the circuit
so that d.c. and audio voltages do not appear
across the condenser section. This requires that
the condenser rotor be insulated from the chassis
and that the shaft be provided with a high-
voltage insulating coupling. The 5514s require no
protective bias so they may be operated safely
with grid-leak bias only.

Hytron. 55148 are used also in the Class B
modulator; its circuit is included in Fig. 2. High-
frequency response is limited by shunting con-
densers across the primary and secondary of the
modulation transformer. This added capacitance
acts in conjunction with the leakage reactance of
the transformer windings to form a low-pass

filter that fairly cffectively attenuates the highs,

including those arising because of modulator
distortion. Since transformers vary, the proper
value of capacitance must be determined ex-
perimentally. In this particular set-up, a capaci~
tance of 0.003 ufd. was found to result in a rather
sharp cut-off for voice frequencies above 3000
cycles.

Built on a common chassis, the mod-
ulator occupies the left-hand portion
while the push-pull final amplifier is
to the right.
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Fig. 2 — Circuit diagram of the =
tinal-amplifier-and-modulator unit.

i, C2 — 3-30-pufd. mica trimmerr.

Cs, Cs — 0.01-pfd. 600-volt paper.

Cs.— 100-ppfd.-per-section variable, 0.07-inch spacing
(Cardwell PL7030).

Cg — 0.02-£d 2500-volt mica.

7, Cg — 0.003-ufd. 2500-volt mica (see text).

()9 — 100-ppfd.-per-scction vanable, 0.047-inch spacing
(National TMK-100D

( 210, C11 — 0.001-4fd, mica.

(12, C1a — Neutralizing condenser (Nauonal NC-800).

R1‘ Ra2, Rz, R¢ — 500 ohms, 10 watts.

Rs — 1300 ohms, 10 watts.

Re — 22 ohms, !4 watt.

Rz, Rs —-10,000 ohms, 75 watts.

Ro — 22 ohms, %4 watt, shunted by a length of No. 30
copper wire wound around the resistor. The
wire length should be adjusted to make the
milliammeter read one-tenth its normal value,
increasing the full-scale range to'1,000 ma.

.1, Le, Ls, L4 — Millen Typer 43081, 4-304-1 43021 and

43011 coils.
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Is5,L6—5 turns No. 14 bare copper wire, 37-inch diam-
eter, %1 inch long
L:—B&W BXL series.
J1 — Octal socket.
MA; — 0-100 d.c. milliammeter.
MAz —-0-300 d.c. milliammeter.
— Octal plug.
RI‘(‘ —— 1-mh. r.f. choke (National R-300).
Ry:1 — D.p.d.t. 110-voit coil relay (Ward-Leonard 507—
549 used as s.p.s.t.).
Ryz2— l.).p.d.t. 110-volt coil relay (Ward-Leonard
507-531 used as s.p.s.t.).
S1— £‘-gang four-position ceramic wafer switch.
Sa — D.p.s.t. toggle switch.
83— D.p.d.t. toggle switch.
S4 — 2.gang 6-position ceramic wafer switch,

. T, Ta —P 7.5-volt 5-amp. filament transformer (Stancor

Tg — Modulam;n transformer, 5514R to Class C (Thor-
darson T-14M49).
V —-0-10 a.c. voltmeter.
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Metering System

A single milliammeter and switching system is
used to check the plate current of all exeiter
stages as well as the grid and cathode currents of
the final amplifier. The double-gang switch, S,
Fig. 2, connects the meter 3.1 across low-value
resistors in cach circuit. The resistance of Ry,
Ry, I3 and Ryy, Tig. 1, and R in Fig. 2, is suffi-
ciently high so that it does not affect the reading
of the meter. However 29, Fig. 2, in the filament
center-tap of the final amplifier, is a lower-
resistance shunt that multiplies the meter-scale

L-uder the final amplifier-modulator
chassis, The toggle switch controlling
the *phone-c.w. relays is shown in the
lower left-hand corner of the chassis.

reading by ten. A scparate milliammeter, 374y,
is provided for checking modulator cathode
current, while the a.c. voltmeter, V, Fig. 2, serves
as a check on filament voltage.

Switch Sg (Fig. 2) is the’phone-c.w. switch. When
it is closed for c.w. operation, Rys short-circuits
the otitput of the modulator and Ry; opens the
high-voltage line to the speech amplifier.

Building the Final Amplifier

In the top view of the final-amplifier unit, the
dual-scetion variable condenser for the plate
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Cy. Ce — 0.0017-pfd. mica.
Ciz, Cs — 25-pid. 50-volt clectrolytic.

Ciz, U7, Ca, Co, Cro — 0.1-ufd. 100-volt paper.
C4 — 8-pfd. $50-volt electrolytic.

Ri — 4.7 megohms, 1 watt.

Rz — 2200 ohms, 1 watt.

Ra— 2.2 megohms, 1 watt.

R4, Rg — 0.47 megohm, 1 watt.

Rs — 47,000 ohms, 1 watt.

Rg — 0.5-mecgohm potentiometer, 1 watt.

R7 — 4700 ohms, 1 watt.
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Ro — (.47 megohm, | watt.

Rio — 1500 ohms, 1 watt.

Rit, Ri2 — 0.1 megohm, 1 watt.

Ria, Ri4, R1s — 0.22 megohm, !5 watt.

Ris — 15.000 ohms, 15 watts.

Ri7 — 4500 ohms, 35 watts.

Rig — 750 ohms, 10 watts.

J1 — Microphone jack.

‘T1 — Filament transformer, 2.5 volts, 2.5 ampcres
(Stancor P-4082).

T2 — QOutput transformer to match p.p. 2A3s to Class
B grids (Stancor A-4212).
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Bottom of the r.f. exciter-speech
amplifier unit, with covers removed.

cireuit, (7, Fig. 2, is mounted ceutrally on the
rhassis on small ceramic stand-off insulators. The
jack bar for the plug-in plate coils is fastened to
the condenser frame with small angle pieces.
Sockets for the 5514s are mounted just far
enough apart to permit mounting the neutralizing
condensers in between, while the grid tank
condenser is fastened directly to the chassis at
the right. The plate by-pass condenser, Cs, and
r.f. choke are to the left of the plate tuning
condenser.

The amplificr grid-tank coils are grouped
#losely around the triple-gang selector switch,
Sy, shown at the right-hand side in the under-
chassis photograph. The switch is mounted on a
metal bracket about halfway back to the rear
edge. The 7-Mc. and 3.5-Mec. coils are mounted
on ceramic stand-off insulators on the side of the
chassis and to the rear. The 28-Mec. coil is
mounted on small angle brackets just to the
left of the bundswitch and the 14-Mec. coil to the
rear of the switch. The parasitic-trap circuits,
LsC1 and LeCe, supported by the grid leads, are
placed as close as possible to the grid pins of
the tube sockets. The grid resistors are mount-
ed on a terminal board fastened to the side
of the chassis, just forward of the coil-selector
switeh, ‘

The modulator occupies the left-hand side of
the chassis as viewed from the rear. The modula-
tion transformer, 1’3, Fig. 2, is placed as close to
the edge of the chassis as possible with the fwo
5514s directly to the rear. Two 0.0015-ufd.
condensers in parallel make up the required
0.003-ufd. capacitors for C7 and Cs and these are
fastened dircetly across the transformer input
and output terminals. The high-voltage connec-
tion is made to the center-tup of the primary of
T3 and fed through a ceramic feed-through in-
sulator in the chassis. The two filament trans-
formers for the 5514s, T and T, and the bleeder
resistors for the 1250-volt supply, £; and Ry, Fig.
2, also are mounted underneath the chassis of
this unit.

~ The relay just below the filament. transformers
" is Rys, which short-circuits the modulation trans-
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former during c.w. operation. The smalier relay
at the bottom is Ry, the supply-voltage control
relay for the speech amplifier.

The threc meters arc mounted above the tuning
controls on the final-amplifier panel, while the
meter switch, Sy, is located under the chassis at
the center of the front edge of the same unit.
Connections between the switch and the exciter
unit arc made through the cabling system.

“Banana-plug jacks for r.f.-link input and audio
input to the modulator, a 115-volt line plug for
the filament transformers; the high-low filament
switch, S3, Fig. 2, a Millen safety terminal for the
high-voltage conncction and another banana-plug
jack for ground connection are mounted along the
rear edge.

Speech Amplifier

The speech amplifier is a separate unit built
onad X 10 X 3-inch chassis that shares the same

panel as the exciter unit. It is designed for usc

with a crystal microphone but, by altering
slightly the circuit shown in Fig. 3, any type of
microphone may be used. A 6J7 input stage is
followed by & high-gain triode stage with «
6SF5. A 6N7 phase inverter feeds a pair of 2A3s
in push-pull which drive the 5514 modulator
siage. The gain control is inserted in the grid of
the second stage. Low-capacitance coupling
condensers are used throughout to reduce low-
frequency response. )

In the top view of the specch amplifier the
6J7 input tube is at the front, with its input
resistor and shielded lead to the microphone
terminal. The 65F5 is located a little to the rear
and to the left. of the 6N7 phase inverter. The
two 2A3 driver tubes occupy the ceuter of the
chassis, directly in front of the driver transfarmer
and the 2l4-volt transformer for the 243 fila-
ments, T, Fig. 3. The National FWJ output

‘terminal is at the center of the back end of the

chassis.

Under the chassis, the gain control, ¥, is at the
lower left as viewed from the rear. The voltage-
divider resistors, Iys and Ry7, are mounted along
the left-hand side of the chassis and the internal
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terminal strip along the right-hand side. Holes
in the rear cut with a socket punch allow entrance
of the leads from the two transformers mounted
above.

The grid lead of the 6SF5 is run through
grounded shielding braid. Conncctions to the
terminal strip are cabled and fed through rubber-
grommetted holes in the sides of the chassis to
uppropriate external terminals. A bottom plate
rovers the chassis of this unit.

Power Supplies

Two power supplies provide plate voltage for
#ll tubes in the transmitter. A 600-volt 200-ma.
section supplies voltage for the 807 and, through
voltage dividers and scries voltage-dropping
resistors, voltage for the exciter and speech-
amplifier tubes as well. A single 1250-volt 550-
ma. section provides plate voltage for the four
5514s in the final amplifier and modulator. Both
supplies arc assembled on a single 17 X 13 X 4-
inch chassis behind a 14-inch panel that oceupies
the lower part of the transmitter cabinet.

‘The circuits are shown in Fig. 4. S; and S, are
interlock switches that operate when the rear
door and hinged top lid of the cabinet are opened
and closed. The control switches, S3, Sy and Ss,
are arranged so that neither of the high-voltage
transformers can be turned on before the filament

¢

A 1250-volt 550-ma. and 600-volt 200-ma. dual power
supply. Components are mounted both above and below
the 17 % 13 X 4-inch chassis. Close to the panel arc the
filter choke, L4, the filter condensers C1 and Co, and the
1250-volt transformer Ti. Along the rear are the 866 JIrs.,
the choke L2, and the 86bs. The female socket at the
left is for the a.c. linc to the filament transformers on the
other chassix, The toggle switch selects the proper tap
on the primaries of the filament transformers to partially
compensate for low or high line voltage and the tale
Amphenol socket is for the a.c. input linc from the
nafety switches on the top and back doors. 'The Millen
safety terminal to the right of the toggle switch is the
600-volt output terminal while the one near the right-
hand cdge of the chassis is for the high-voltage output.
At the cxtreme right-hand edge of the chassis is the
ground connection, a banana jack mounted on a small

apacer.
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Fig. 4 — Circuit diagram of the dual power supply for
.thc mcduun-pn’wcr_banvlzswitching transmitter, deliver-
ing 1250 volts at 550 ma. and 600 volts at 200 ma.

Cy, C2—A-ufd. 2000-volt filter condenser (C:-D "T'JU

©T T 20010). :

Cis — 2-afd. 1000-volt filter condenser (C-) TIU 10020).

Cs — 1-pfd. 1000-volt filter condenser (C-D TJU 10040).

R1 — 0.5 nicgobm, 5 watts. )

R2— 0.5 megohm, 2 watts.

Li — Swinging choke, 5-20 hy., 550 ma., 75
(Thordarson ‘T-19C38).

L2 ~— Smoothing choke, 8 hy., 550 ma., 75
(Stancor C1115).

Lz — Swinging choke, 6-19 hyv., 300 ma., 125 ohms

 (Thordarson T-19C36).

L+ — Smoothing choke, 11 hy., 300 ma., 725 ohms

~(Thordarson T-15(.16).

ty, Iz, Ia — 115-volt indicator lamps.

81, 82— D.p.s.t. push-button interlock =witch.

53, 84, 85 - S.p.s.t. toggle wwitch.

S¢ — D.p.d.t. toggle switch,

Ty — Plate transformer, 1250 volts cach side of center,

) 550 ma. (Stancor P8027).

T2 — Plate transformer, 600 volts each side of center, -
200 ma. (Stancor P8012),

‘L's, Ts = Rectifier filament transformer, 2.5 volts, cen-
ter-tapped, 10 amperes, 10.000-volt insulation
(Stancor P3025).

ohms

ohms
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Bottom view of the dual power supply. The two
rectifier filament transformers, T3 and '1'4, are at the
right with sockets for the 866As to the rear. The suckets
for the 860 Jrs. in the 600-volt suppl; are locatéd under
the filter condensers, C3 and Cs, in the upper left-hand
corner. Switches for control of the a.c. lines are set in the
front edge of the chassir. ‘The lip of the chassis is turned
Jdown to make room for mounting of the 600-volt trans-
former, T4, at the lower left. The filter choke for the
fow-voltage supply, Ls—- lower center — is supported
on an aluminum bracket near the pancl to allow space
for switches and associated wiring. The choke L. is
immediately above.

switeh, 8y, is closed, nor can the 1250-volt supply
be turned on until the 600-volt switch, Ss, has
been thrown. In operation Ss'is closed and then
S4 serves to control both plate supplies simul-
taneously. Signal lamps 73, I and I3 are provided
for each switch.

The two photographs of the power-supply
unit, show the general placement of parts, which
will probably vary somewhat in individual cases
depending upon the available components. The
chassis is fastened to the panel 2 inches up from
the bottom edge of the panel and large side
brackets are used to add strength to the assembly.
To provide sufficient room, it may be necessary
to cut and bend the chassis lip at certain points
s0 that the unit may be fastened to the edge of
the chassis. Wire with high-voltage insulation
should be used for all except the primary circuits.
" The three pilot lamps are mounted in the
upper part of the pancl, while the three toggle
switches, S3, S4 and S5, are along the bottom
edge. Line a.c. input and high-voltage output
connections are madc at the back, Millen safety
terminals being provided for the latter.

Tuning Procedure

The tuning procedure is quite simple. The
'phone-c.w. switch should be in the c.w. position.
With the key connccted to the buffer only, set the
exciter and - final-grid bandswitches for 28-Mec.
output. Set the meter switch to read oscillator
plate current (Position 1). With a 3,5-Me. crystal,
the cathode-coil switch should be open; for a
7-Mec. crystal, it should be closed. Switch on the
600-volt supply and, without closing the. key,
rotate the oscillator plate tank condenser to
resonance as indicated by a dip in plate current.
Switch the meter to the first doubler (Position 2)
and rotate the first-doubler tank condenser for a
similar resonance-indicating dip. Check the 28-
Me. doubler stage in like manner.

With these driver stages tuncd to resonance,
close the key and rapidly rotate the 807 tank
condenser for resonance. Then adjust the grid
current to the final amplifier by rotating the
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final-amplifier grid condenser. It may be neces-
sary to retune the plate circuit of the 807 to
bring it back to resonance after adjusting the
final-grid tuning. Grid current to the final should
read 80 to 100 ma.

The final amplifier should then be neutralized
in the usual manner. After neutralizing, voltage
may be applicd to the final and the output tank
resonated and the amplifier loaded in conven-
tional manner,

’Phone Operation

For ’phone operation the plate supplics are
switched off, the 'phone-c.w. switch changed to
the 'phone position. The key should be closed or
the keying plug removed entirely from the jack.
First the 600-volt and then the 1250-supply
should be switched on; then the gain control
adjusted to proper level after which the 600-volt
supply switch alone may be used to control the
transmitter by leaving the high-voltage supply
switch in the “on” position.
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Transmitter Feeders
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Fig. 5— Circuit diagram of the antcnna coupler for
use with the compact medium-power transmitter, A —-
series tuning. B — parallel tuning.

Cy, Co—- lﬂO-upfd single-scction variable. 0.070-inch

spacing (bardwell MT-100-GS).
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A wall-mounting antenna tuncr for the medium-power
bandswitching transmitter.

Antenna Tuner

The antenna coupler is an external unit. A
scparate coil is used for each band and desired
connections for series or parallel tuning are made
connections to the pins for alternate circuit
arrangements are shown in Fig. 5. The tuning
condensers specified, together with a sct of
standard plug-in transmitting coils, should cover
practically all coupling conditions encountered if
{he feeders terminate reasonably near a voltage or
current node. After determining which mode of
tuning is {o be used, the coil connections may be
made permanent.

‘Fhe entire unit is mounted onan 8 X 12 X 7¢-
inch board for hanging on the wall near the oper-
ating position to facilitate tuning and loading
adjustments. As pictured, the 2.5-ampcre r.f.
ammeter is mounted centrally by long wood
screws through spacers at the top of the unit. A
short, length of twisted pair connects it to the
thermocouple, sccured in a horizontal position at
the bottom of the backboard. The tuning con-
densers are mounted on the underside of & 4-inch
shelf cxtending the width of the unit. Atop the
shelf, the jack bar for the coil is supported on
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pillars by wood screws. An extension shafi to
vary the degree of coupling is supported by a
bushing fastened to a short strip of brass at the
right of the shelf. A short length of 300-ohm rib-
bon connects the input terminals to the movable
link, while the output terminals are located at the
middle right of the backboard. Two screw eyes at
the top permit the unit to be hung from screws or
nails in the wall.

Conclusion

The juxtaposition of components involves
many problems, both electrical and mechanical. A
great deal of experimentation was necessary in
arriving at this particular design. In building a
similar rig with components other than those
specified or with a different layout, it may be
necessary to do a bit of mental (and perhaps
actual) juggling to fit the required parts into the
limited gpace. The relative positions of circuit
componénts may have to be changed experimen-
tally to avoid unwanted interaction between the
various stages. For the amateur who wishes to
operate all bands with easy changeovers and who
enjoys both voice and c.w. work using modecrate
input powér, but who still wants his station to
occupy a minimum of space, the extra labor
involved in building this rig is well worth while.

HUDSON DIVISION CONVENTION
Ashury Park, N. J., September
26th-28th ’

The first Hudson Division Convention
in many years is being held September
26th-28th at Asbury Park, N. J., co-
sponsored by the Jersey Shore Amateur
Radio Association and the Monmouth
County Amatcur Radio Association. That
they are out to make up for lost time is
evident from an outline of the program,
which includes technical talks and engi-
neering sessions, speeinl meetings for DX,
traffic and v.h.f. interests, a visit to the
moon-radar installation nearby, amateur
station W2HDC on the air, demonstra-
tions of blind-landing equipment, many
Jisplays by manufacturers —and, of
course, many prizes. For the ladies there
will be card parties, « fashion show and
parties. .

“Registration is $3.50 for the three-day
couvention and $4.00 additional for the
banquet (limited to the first 500 on
advance reservation). Write M. Krause,
jr., W2HKY, 135 Bridge St., Red Bank,
N. JI. Bee you there!
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REGULATORY MATTERS

"I'he shooting may have stopped, but many of
war’s cffects are still with us. FCC recently took
two actions to liberalize amateur regulutions
which it believed might deal harshly with some
amateurs as a result of wartime dislocations.

Before taking the examination for (Class A
privileges, it has been necessary for an applicant
to have held an amateur operator license for a
period of a year or more within the previous five
years. Because some long-time amateurs were
obliged to let their licenses expire before Pearl
Harbor and find themselves now eligible only for
Class B privileges until a year of postwar license-
holding has been completed, the Commission
now feels that the application of this five-year
limit is no longer desirable. On July 3rd FCC is-
sued an order amending §12.21 of the rules, con-
cerning eligibility for licenses, to read as fol-
lows:

Class A ~— Any citizen of the United States who at uny
time prior to receipt of his application by the (lommission
has held, for a period of a year or more, an amateur operator
license issued by the Commission.

The practical etfect is that a year’s holding of
an amateur license subsequent to about 1934, the
year that saw FCC’s birth, will make an appli-
cant eligible to take the Class A examination.

By its Order 77-H FCC hag again suspended,
this time until June 30, 1948, the application of
its rule requiring ‘‘proof of use’ as a condition
precedent to the renewal of an amateur operator
license, ‘‘in order to provide a cushion for the full
return to normal peacetime procedure.” This
action postpones for another year the effective
date of the requirement to show three c.w. con-
tacts on renewal applications. Meanwhile, the ap-
plying portion of the license application form
may still be ignored.

C.A.A. ALASKAN OPENINGS

The Civil Aeronautics Administration has a
need for aircraft communicators to man ap-
proximately 45 communications stations along
Alaskan airways. They want veterans who have
had 18 months of military or commercial aero-
nautical communication experience, single (be-
cause of shortage of family housing facilities), in
good physical condition, who can handle c.w. at
30 w.p.m. and touch-type at 35. Starting salary is
approximately $3300 per year, with the usual
Civil Service provisions for overtime. New em-
ployees are given orlentatlon training at Okla-
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homa City before being assigned to an nirway
communications station. Complete details and
application forms may be obtained by addressing
the Director, ('AA Acronautical Center, Box
1082, Oklahoma. City 1, Oklahoma.

BEADLE RETIRES

To the average person the most famous signu-
ture is perhips that of John Hancock. But to well
upward of 100,000 past and present amateurs it
certainly is

And why not? It has appeared on practically all
ham licenses that FCC has issued in its thirteen-
vear history. Yet we've never heard him com-
plain of writer’s cramp.

Now, after sixteen years of loyal service to
FRC and FCC, John Beadle has taken a well-
deserved retirement. These many years he has
been superlatively fine to amateurs. “Doc”
Beadle handled the amateur licensing section as
if he himself were each amateur awaiting his re-

_newal or modification, or each would-be amateur

eagerly expecting his first ticket. He took a per-
sonal interest in the work, an approach we like to
call the amateur spirit.

Yet somehow the ham bug never got its tecth
in JBB. Perhaps he was stcered away by the
thought of possibly becoring as fanatic about
radio as most of the hams he knew through ofti-
cial correspondence; after all, somebody in the
radio gurue has to stay normal!

So while we can’t wish him an S9 report from
Tibet nor the first WAC on 50 Mec., we are talk-
ing his language when we say, “73, OM, and
mni tux!”

ELECTION NOTICE

‘To All Full Members of the American Radio Relay
League Residing in the Atlantic, Dakota, Delta, Great
Luakes, Midwest, Pacific und Southeastern Divisions:

You are hereby notified that, in accordance with the Con-
stitution, an election is about to be held in each of the above-
mentioned divisions to elect both a member of the ARRL
Board of Directors and an alternate thereto for the 1948-

1949 term. Your attention is invited to §1 of Article IV of
the Constitution, provuimg for the government of ARRL
by a board of directors; §2 of Article IV, and By-Law 12,
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defining their eligibility; and By-Laws 13 to 24, providing
for the nomination and election of division directors and
their alternates. Copy of the Constitution & By-Laws will
be mailed to any member upon request.

Voting will take place between (ctober 1 and November
20, 1947, on ballots that will be mailed from the head-
«quarters offica during the firat week of October. The ballota
for each election will list, in one column,. the names of all
eligible candidates nominated for the oftice of director by
Full Members of ARRL residing in that division; and, in
another column, all those similarly named for the office of
alternate. Each Full Member will indicate his choice for
each office.

Nomination is by petition. Nominating petitions are
hereby solicited. Ten or more Full Members of the League
residing in any one of the above-named divisions may join
in nominating any eligible Full Member residing in that di-
vision as a candidate for director therefrom, or as a candi-
date for alternate director thersfrom. No person may
vimultaneously be a candidate for both offices. Inasmuch as
all the powers of the director are transferred to the alternate
in the event of the director’s death or inability to perform
his duties, it ¥8 of as great imporiance to name a candidate for
alternate as it 18 for director. The following form for nomina-
tion is suggested:

Ezxecutive Committee
The American Radio Relay League
‘West Hartford 7, Conn.

We, the undersigned Full Members of the ARRL residing in

the .. Division, heréby nominate
..... ere s Of i inaeaeas.. G8 a candi-
date for director; and we also nominate .............. , of

v..... 65 a candidate for alternate director; from
tim dmawn Jor the 1948-1949 term.
(Stgnatures and addresses)

‘The signers must be Full Members in good standing.
‘T'he nominee must be a Full Member and must have been
both a member of the League and a licensed radio amateur
operator for a continuous term of at least four years im-
mediately preceding receipt by the Secretary of his petition
of nomination, except that a lapse of not to exceed ninety
days in the renewal of the operator’s license and a lapse of
not to exceed thirty days in the renewal of membership in
the League, at any expiration of either during the four-year
period, will not disqualify the candidate; provided that if a
candidate’s membership was interrupted by reason of service
in the armed forcés of the United States or Canada between
September 1, 1939, and May 3, 1947, he shall not be deemed
to be dixqua.liﬁed 8o far as concerns continuity of member-
ship if within those dates he resumed his League member-
ship within the 90 days following his release from active
military duty. He must be without commercial radio cen-
nections: he may not be commercially engaged in the man-
ufacture, selling or renting of radio apparatus normally
capable of being used in radio communication or experi-
mentation, nor commercially engaged in the publication of
radio literature intended, in whole or part, for consump-
tion by licensed radio amateurs. Further details concerning
eligibility are given in By-Law 12. His complete name and
address should be stated. The same requirements obtain.for
alternate as for director. All such petitions must be filed at
the headquarters office of the League in West Hartford,
Conn., by noon EDST of the 20th day of September, 1947.
There is no limit to the number of petitions that may be

ARE YOU LICENSED?

o When joining the League or renewing
your membership, it is important that
vou show whether you have an amateur
license, either station or operator. Please
state your call and/or the class of oper-
ator license held, that we may venfy your
classification.
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N.B.F.M. AUTHORIZED

¢ On August 1st FCC authorized the use
of narrow-band frequency modulation in
the following band segments:
3850~3900 kLec.

14,200=14,250 ke.

28,500-29,000 kec.

51,000-52,500 kc.
Usual Class A restrictions apply to the 75-
and 20-meter bands. The authorization
is on an experimental basis for a period
not longer than one year, within which
time the matter will be re€éxamined for
a decision whether it should be discon-
tinued or made permanent.

FCC defines amateur use of n.b.f.m. as
“a gystem of frequency modulation
wherein the peak deviation is limited to
a value equal to or less than the maxi-
mum modulation frequency.’” Put an-
other way, the bandwidth may not ex-
cced that occupiecd by an amplitude-
modulated signal of the same audio
characteristics.

filed on behalf of a given candidate but no member shall
append his signature to more than one petition for the office
of director and one petition for the office of alternate. To be
valid, a petition must have the signature of at least ten Full
Members in good standmg that is to say, ten or more Full
Membera must join in exécuting a single document; a candi-
date is not nominated by one petition bearing six vahd sig-
natures and another bearing four. Petitioners are urged to
have an ample number of signatures, since nominators are
frequently found not to be Full Members in good standing.
[t is not necessary that a petition name candidates both for
director and for alternate but membhers are urged to intereat
themsalves equally in the two offices.

League members are classified as Full Members and Asso-
ciate Members. Only those possessing Full Membership may
nominate candidates or stand as candidates; members hold-
ing Associate Membership are not eligible to either function.

Pregent directors and alternates for these divisions are as
follows: Atlantic Division: director, Edward (. Raser,
W2ZI; alternate, J. Victor Brotherson, W8BHN. Dakota
Division: director, Tom E. Davis, W@SW; alternate, Harold
B. Love, WJZRT. Delta Division: director, George S. Acton,
‘W5BMM; alternate, Eugene H. Treadaway, W5DXKR.
Great Lakes Division: director, Harold C. Bird, WSDPE;
alternate, John H. Brabb, W8SPF. Midwest Division: di-
rector, C. A. Colvin, WYVHR: alternate, nons. Pacific
Division: director, William A. Ladley, W6RBQ; alternate,
Elbert J. Amarantes, W6FBW, Southeastern Division: di-
rector, William C. ‘ihe.lton. ‘W4ASR; alternate, William P
Bides, W4AUP,

These elections constitute an important part of the ma-
chinery of self-government of ARRL. They provide the con-
atitutional opportunity for members to put the dircction of
their association in the hands of representatives of their own
choosing. Full Members are urged to take the initiative and
to file nomination petitions immediately.

For the Board of Directors:

K. B. WARNER,
Secretary

July 1, 1947

SWITCH
TO SAFETY!




25 Years Ago j

this month
e

s FAR as the calendarians were concerned,
September 1922 was just another 30-day
month. However, readers of QST for this same
month found their favorite magazine bulging just
a bit, containing eight exira page 328 — 32A
through 32H. The reason: Returning from a vaca~
tion spent in pursuit of the finny tribe, the editor
found the back of the issue all printed and page-
numbered, an aggressive advertising department
having oversold its space allowances. There was
only one way to make room to report important
summer doings-— sandwich in this specially-num-
bered 8-page section up front!

There's a wealth of receiver-circuit dope
crammed into this issue, prompted no doubt by
general dissatisfaction with & summer of poor
receiving conditions. ‘‘Radio-Frequency Amplifi-
cation at Amateur Wavelengths,” by K. B.
‘Warner, provides us with the design data of the
new air- and iron-core fixed-tuned r.f. coupling
iransformers now making their appearance.
There is hope that these devices will simplify the
operation of amateur receivers, although admit-
tedly the performance of the complex manually-
tuncd units is superior. Amrad, R.C.A., Radio
Instrument Co., Coto~-Coil and Mu-Rad are all
in the market.

E. H. Armstrong’s new superregenerative
circuits and theory have been put to acid test by
a number of amateurs, returning verdicts hot and
cold. In ‘““Notes on the Super-Regenerative
Receiver” L. M. Cockaday, 2XX, reports favor-
ably on his working model. Kenneth Harkness
gives his impressions of the circuit in “Operating
the Super-Regenerator,” finding results satisfac-
tory but tuning complicated. In ‘‘Progress in
Super-Regeneration,” a critical appraisal of this
new invention, K. B. W. reports the consensus of
a number of amateurs — that the circuit is excel-
lent for local 'pbone work with strong signals but
so far hasn’t proved its worth in the reception of
c.w. or long-distance stations. Mr. R. B. Bourne,
2BML, reports excellent results with his *‘super-
regenerative’’ Reinartz tuner.

President Maxim tells in this issue of his recent
meeting with “The Greatest of All Amateurs” —
Senatore Marconi. Through Mr. Maxim and QST,
the famous Italian inventor pays tribute to ama-~
teurs in the following words: ¢ . . . L wish .

1 might convey to them the inspiration they ha.ve
been to me!”

ARRL members — ten thousand strong -~ are
being encouraged by means of a subscription
contest to sign up as League members the many
new people now showing interest in radiophone
listening. Equipment prizes totaling $2000 are
offered!
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C.w. leads again this month in traffic-handling
volume, showing 53% of the total. It's still a
spark stamon that cops individual honors, though
----- - 70T of Boise, Idaho. We're given the sad news
that our Daylight Transcons failed because of
July QRN; but there’s no saying quit — a new
attempt is scheduled for Thanksgiving Day.
Traffic to Hawaii is moving reliably, we find,
President Maxim having made a test of the route
from his home station, 1AW. Cliff Dow, 6ZAC.,
always reliable, held down the Pacific end.

The need for international agreement on the
use of special prefixes to eliminate confusion be-
tween stations in different countries is rapidly
approaching, according to ‘“International Ama-
teur Radio,” QNT’s new department.. Already
French 8MT has been confused Wit,h American
SMT!

We're given introductions to Nlchola.s H.
Jensen, Dakota Division manager, and Major
Alfred E. Banks, 61Y, in this month's ‘“Who’s
Who'' section. The prominent Chicago station,
9HY, is featured in the Station Descriptions De-
partment,

Cigar smoke is dense at the QST fa.ctorv nows-
days because the Warner household has been
blessed with the arrival of Betty Jean, a *‘super-
regenerating 8-pounder.”” Further perusal of
Strays divulges more good tidings: Matty of
9ZN ig puttingin c.w. . . . a pair of 250-watters!

Wanted —Radiomen
for Overseas

A department of the United States Govern-
ment has need for civilian radio operators and
operator-technicians for interesting overseas
duty. Men with qualifying experience will be se-
lected to operate and maintain radiotelegraph
stations in various parts of the world, qualifying
and operating under federal regulations.

The work has particular appeal to radio ama-
teurs, often calling for the special sort of inge-
nuity with which hams are endowed. The pay is
good, ranging from $2644.80 for communications
technicians to $4149.60 for senior supervisors.
In those places where the living costs exceed the
current cost of living in the United States, an
allowance is paid, designed to meet this differ-
ential. There is opportunity for further promo-
tion within the organization to grades paying
considerably higher salaries. Transportation, in
accordance with U. S. Government travel regula-
tions, is furnished to and from the overseas duty
station. It is expected that living quarters and
transportation for families will be-available at
a few locations. Men employed for this work will

(Continued on page 198)
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An Antenna That Multiplies by 50

A High-Gain 24-Element Array for 144 Mc. or Higher

BY J. A. KMOSKO,* W2NLY

will really push that S-meter around at the

receiving end. To visualize the power in-
crease required to raise the S-meter from 56 to
59, consider that if we double our power the
S-meter at the other end will move up only 3 db.,
ot one-half an S-unit. To raise it one S-unit, or 6
db., it is necessary to increase our power four times.
To achieve our aim of a rise of three S-units
would require a power multiplication of 50 times!
One thing is quite obvious: it takes a great in-
erease in power to make a noticeable ditference at
the receiving end. Not all of us can afford kilowatt
rigs, but a great majority can build a good an-
tenna, if we have a little spare time and live in a
place where the neighbors are reasonable.

Following is a description of a beam antcnna
that makes 10 watts output equivalent to an
effective radiated power of 500 watts, at a cost
of less than 20 dolars. Just think what it would
cost to achieve this improvement by increasing
transmitter power!

Not only is the effective radiated power in-
creased by better than 50 times along the line of
the beam, but the same array ahead of the re-
ceiver raises the level of incoming signals in the
favored direction by approximately three S-units
over that received on & simple dipole. Signals
that are inaudible or down in the noise level on
a dipole antenna can be copied satisfactorily.

LLYL of us often dream of having a signal that

General Description

The array consists of 12 half-wave vlements fed
in phase (Kig. 1), six broadside and two high,
backed up with 12 reflectors spaced one-quarter
wave behind the driven elements. Originally this
antenna was fed in the conventional manner as

*119 Lakeview Avcnue, South Plainficld, N. J.

shown in Fig. 2-A, but uncqual current dJistribu-
tion was experienced, limiting the maxim1m gain
to 14.6 db. and showing several extremely-large
minor lobes. It was also quite critical in loading
with respect to frequency. This trouble was reme-
died by removing the center matching section and
feeding each group of six elements at the center
as shown in Fig. 2-B, resulting in an increase of
2:5 db. in forward gain, improving the front-to-
back ratio by 4 db., and increasing the main-to-
side-lobe ratio .considerably.

The impedance of the phasing sections inter-
connecting the radiators and the two sections of
transmission line leading to the matching trans-
former is about 500 ohms. They are made of No.
14 wire with 2-inch spacing. It will be noted that
the two 500-ohm transmission lines (one wave-
length long) feeding each half of the beam are
fed in parallel by the matching transformer. The
impedance at this point is therefore half the value
of the lines, or 250 ohms.

The matching transformer was designed to pro-
vide an adjustable match between the antenna
impedance and transmission lines with churacter-
istic impedances from 52 to 400 ohms. To achieve
this match, the transformer characteristic imped-
ance should be equal to the square root of the
product of the antenna and transmission-line
impedances. .

This transformer, Fig. 3, consists of two
quarter-wave rods (or Q-bars) 14 inch in diame-
ter, with one rod mounted stationary and the
other adjustable by the use of two slots in the
transformer support. This method allows any
impedance to be set up by adjusting the center-
to-center spacing of the two rods.

Table I is provided to show the approximate
transformer spacing for different types of trans-
mission line. This chart holds true for !4-inch

The 24-clement array at W2NLY
it mounted atop a 4-element 10-meter
array.
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Fig. I — Detail drawing of the W2NLY 24-element array. the

diameter’ tubing only. If these dimensions are
followed, good results can be expected without
further adjustments. However, if the transformer
is provided with slots as shown in Fig. 8 it will be
possible to adjust for the best possible match
with any of the available types of line.

If coaxial line is to be used, care should he
tuken as to the type selected, especially if a long
run is necessary. There is quite a quantity of
inferior coaxial cable having a very high loss per
foot, along with the good: cable, now available on
the war-surplus. market. For best results with
coaxial feed, a line balancer should be used,
allowing the unbalanced line to feed the balanced
antenna system.

Constructional Details

The main boom (H in Fig. 4) consists of two
8-foot 3-inch lengths of 114 X 3-inch seasoned
fir, tapered down from 3 inches at 114 feet out
from the center to 34 inch at each end. This taper
reduces the total boom weight by one-third. The
upright (J) is a 7-foot, length of 114 X 2)4-inch
seasoned fir with two 1 X 2-inch bracket sup-
ports (/) approximately 3 feet long to reinforce
the boom to the upright. There are six “H" see-
tions, each of which supports four elements, two
radiators and two reflectors. One of these is shown
in detail in Fig. 5.

TABLE I

Spacing and Transformer [mpedance Kequired To Match
Various Lines tv a 250-Ohm Terminating Impedance

Transformer Transformer
Transmission- (’haracteriztic Spacing
Line [mpedance Impedance Center~to-Center
(Ohms) (Ohms) {Inches)
a2 114 0.75
72 134 0.85
u7 156 1.0
150 194 1.8
300 27 2.5
.
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The insulators are made of L4-inch poly-
styrene rod cut 114 inches long, drilled and
tapped for 10-24 brass screws. This insulator
is considerably lighter than the conventional -
isolantite type and has a better dielectric
constant.

The elements are made of 24ST aluminum
alloy 34-inch o.d. with a 0.035-inch wall. Ap-
proximately 80 feet is needed. The weight of
this material (0.045 pound per foot) and its
amazing tensile strength make it much bet-
ter suited for the job than pure aluminum.
It was purchased at 12 cents per foot.

Table 1T gives figures for the 144-Me. band,
for which the beam was designed, as well ag
235- and the 420-Mec. bands. This

beam will perform equally well on these
higher frequencies if the dimensions given in the
table are followed. General mechanical construe-
tion could be the same except for boom lengih und
detail B of Fig. 5.

Measurements

A test pattern made of this array is shown in
Fig. 6. The beam width is approximately 17 de-
grees at the half-power points. Forward guin is
more than 17 db. over a simple dipole and the
iront-to-back ratio is 22 db. The gain figures
might scetn a little high for this combination,
but. eonsiderable care was taken in making the
initial measuremerits and in the calibration of the
ficld-strength meter, and a different system of
measurement was set. up to check on the original
results.

A half-wave dipole was set up a considerable
distance from the array and excited by the trans-

J

Retlectors

|

I'ig. 2 - 'I'he 24-elcment array was fed originally ax
shown in A. Unequal current distribution made it neces-
»ary to change to the split system shown in B
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Fig. 3 — Detail drawing of the matching transformer,
showing the mcthod used to obtain various impedances.
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mitter. The transmission line was disconnected
from the beam and in its place, at the bottom of
the transformer, a noninductive 300-ohm 1-watt
“resistor was connected.

An r.f. voltmeter was built up using a 1N34
crystal rectifier, two noninductive multiplier re-
sistors and a 0-200 microammeter. This meter
was calibrated in terms-of volts, with particular
attention being paid to the low end of the scale,
where the ineter operates on the nonlincar por-
tion of the crystal-rectifier curve. This meter was
then connected across the 300-ohm resistor at
the bottom end of the transformer. The power
input to the transmiiter was then checked and
recorded.

The beam (on test pole) was then pointed at
the transmitting antenna, and rotated for maxi-
mum indication on the r.f. voltmeter. The spac-
ing of the Q-bars was changed slightly, the mcter

+AMAAAL AL AvTaaLALL

TABLE II
Element Lengths and Spacings in Inches
: Spacing
F”;%;WV Radiators | Reflectors | Transformer | between
(Me.) Elements
144 37.9 18.9 40
146 37.31 18.6 3.5
148 36,82 18.4 Bt}
235 £3.22 1.6 24,5
420 12.9 6.4 13.75
Length of 44 Wavein Inches = /3002 X K (K = 0,925)
Freq. Me.

The transmitter power was rechecked and
found to be the same. The r.f. voltmeter now
read 0.4 volt, or a power of 0.000533 watt. Fx-
pressed as a power ratio the gain in db. over the
dipole would be 17.19.

This measurement was repeated by replacing
the beam on the test pole and reconnecting the
measuring cquipment. The power input to the
transmitter was checked once more. The beam
was rotated for maximum signal. This time the
meter read 2.95 volts, indicating 0.029 watt of
power.

This corresponds to a gain of appmxlmamh
17.3 db. over the dipole in comparison with the
previous measurement of 17.2 db., and the 17.1
db. obtained with the field-strength meter when
the array and the comparjson dipole were excited
directly.

Convinced that our gain measurements were
reasonably correct, thought was given to meas-
uring the terminating impedance of the array.
This was done by disconnecting the matching
transformer and connecting the valuc of resist-
ance that gave us the most recovered power using
the same measuring equipment and a selection of
1-watt resistors ranging from 200 to 300 ohms,
values of which were checked on an impedance
bridge and marked on tags attached to Lhe re-

dropping off in both directions, indicating ..
.

LN

that the original transformer setting was

satisfactory. L

The r.f. voltmeter reading was recorded
ag 2.90 volts The power, then, was

-y
it
w{ (2 required) M
° o B EN
BOOM DETAIL P —

2.902 All 4" holes G (2 required)
2 = 0.028 watt e Ay Sy
300 N A = I CI 2 0
or 28 milliwatts. The r.f. voltmeter and e LI B
terminating resistor were removed from W R x G Bolts & Nuts
& Bracket sypport ~dfgil \ Flat & Lock washer

the transformer and the beam taken off
the test pole. In its place the folded
dipole (comparison antenna) was sub-
stituted with the saine 300-ohm termi-
nating resistor and v.f. voltmeter con-
nected in the center.

Brocket support

$PLICE DETAIL Y

‘}" () s 2 8
Vfe— 3"+~
BRACKET DETAIL

Fig. 4 — Details of the boom, (,(!lltcl'sphcl‘ and braces used in the
24-clement array.
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12" 6-32 brass screws /ﬂ C A
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F PHENOL OR BAKELITE
BRACKET ~

«

Iig. 5 -— Antenna elements arc mounted in
six sets of four each (two radiators and two
reflectors) on an|H-shaped bracket attached
to the main boom.

e A Upright support, 12 required

B Horizontal brace, 6

“H’- BRACKET DETAIL ¢ Reguired

C Phencl fiber bracket, 24

104

D Polystyrene insviotors, 52
E Radiators, see table, 12 »
F Reflectors, see table, 12 »

sistors. A value of 246 ohms was arrived at, being
very close to the 250-ohm value that we had
originally estimated.

© Thanks are due Stavid Enginecring for their
codperation and the use of their clectronic labora-
tory for the calibration and testing of our measur-
ing equipment.

Results

Tests at W2NLY have shown this array to
outperform anything yet tricd on two :
neters.

On the evening of April 10th, with conditions
slightly better than those typical of early spring,

. six states were worked in less than one hour. Sta-

tions contacted included WINWM, Milford,
Conn.; W3BNU, Hatboro, Pa.; W2FQW, East
Meadow, L. I.; W2PKF, Runnemede, So. Jersey;
WI1BJE, Westport Harbor, Mass., and W1JFF,
Newport, R. 1., who, incidentally, was using the
6-element beam described by the writer in
November, 1946, QST.

We have a very unfavorable geo-
graphical location for 144-Mec. work,
heing surrounded on three sides by hills
that are considerably higher than the
array. In spite of this, many stations
have been worked more than 25 miles
beyond these hills under normal oper-
ating conditions. Under more favora-
ble conditions contacts up to several
hundred miles are usually possible.

2

Fig. 6 — Beam pat-
tern of the W2NLY
array. The solid line
shows the pattern in
terms of power ratio.
The small dash-line
circle is the pattern of
a comparison dipole.

¥
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Tooking. Over the Pestwar Recoivers

The Collins 75A

new receivers from an impartial viewpoint,
without too many bouquets and brickbats
for the receiver under discussion. It is a very diffi-
cult thing to do, however, because favorite com-
munications receivers, like neckties and girl
friends, depend to a large extent on personal
preferences and the state of one’s pocketbook.
Take the new Collins 75A receiver, for example.
‘T'he price puts it out of the reach of the large ma-
iority of amateurs at the present — and probably

WB ATTEMPT to write these QST reportson the

Crystal VF.0.
Oscillator

the future. It doesn’t cover the broadeast band,
the 50-Mec. band or the f.m. broadcast bands, and
there are doubtless plenty of paying customers
who insist on such features in their amateur re-
ceivers, If thi¢ review were written by such a con-
sumer, it might have a different tone.

But let’s forget about the price and whether or
unot it is a home receiver to cover all frequencies
and services, and just sce what kind of a job it
does in covering the ham bands up to 30 Me. It
has six ranges: 3.2 to 4.2 Mec. (80-meter band),
6.8 to 7.8 Mec. ({0-meter bund), 14.0 to 15.0 Mec.
(20-meter band), 20.8 to 21.8 Mec. (14-meter
hand), 26.0 to 28.0 Mc. (11-meter band), and 28.0
t0 30.0 Mc. (10-meter band). Thus the ham bands
are adequately covered, a check-point on WWYV
is wvailable at 15.0 Mc., and some extra coverage
is obtained in most of the ranges. But it isn't an
“all-wave” receiver..T'he reason why it can’t be

and still retain its advantages will become ap-
parent when the tuning system is considered.

The Circuit

The circuit of the 75A is quite different from
that of any other receiver on the market. The
block diagram of the receiver, Fig. 1, shows how
the receiver works. On any range, the signal is
amplified by the 6AKS5 r.f. stage that feeds the
first mixer, a 6SA7. A 6AKS5 crystal oscillator
(with a different crystal for cach band) excites

Fig. 1—- Block dia-
gram of the 75A recciver.
‘T'he high-frequency os-
cillator is crystal-con-
trolled on all bands,
using separate crystals
for each hand.

Det. and
Limiter

Awdio

the 6SA7 mixer, and the resultant beat is ampli-
fied in a tunable first i.f.-amplifier channel. T'he
output of the first i.f. channel feeds into a second
i.f. channel at 500 ke., and this channel includes
the crystal filter. To make a system like this
work, of course, it is necessary to gang-tune the
r.f,, first mixer, first (or high) i.f. and second
oscillator (marked “VFO” in the diagram). It is
akin to a crystal-controlled converter working
into a lower-frequency communications receiver,
with the r.f. circuits of the converter gang-tuned
with the receiver. In the 754, it'is further com-
plicated by switching the tuning range from 1.0
Mec. on the low frequencies to 2.0 Mc. at 26 and
28 Me.

A tuning system like this has some nice advan-
tages. Once the second oscillator is calibrated in
kilocycles, it is only necessary to select the proper
crystal frequencies for the first oscillator and the

¢

A top view of the Collins receiver with the cover plate
removed from the tuning assembly. The many holes are
for trimmer adjustments in the r.f. and first i.f. stages —
note the movable tuning platform on one side of the
compartment,
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receiver will be direct-reading in kilocycles on all
of its ranges. The receiver uses the basic v.f.o.
unit! used in the Collins transmitters, which is
set up to be quite linear in its frequency scale.
There are two frequency scales on the receiver.
One is directly coupled to the tuning knob and is
marked in kilocycle divisions. The second is a
full-vision dial scale that gives the rough fre-
quency reading. For example, if the pointer on
the large scale is between 7.1 and 7.2, and the
other scale reads 74, the frequency is 7174 ke. On
the full-vision scale, only the tuning range in use
is illuminated. On the 10- and 11-meter bands,
where the tuning rate is doubled, each division on
the vernier scale represents 2 kc., and an auxiliary
scale indicates this. Reading the dial is more com-
plicated to describe than it is to do.

With the crystal-controlled oscillator working
at the high frequency, and the v.f.o. working at
a relatively low frequency, the mechanical and
thermal stability of the receiver is outstanding.
‘Tuning c.w. signals on 14 or 28 Mec., they sound
just like signals on the lower frequencies, and you
don’t have to hold your breath or walk on tip-toe
after you ve found the sxgndl The high first i.f.
makes image response no problem on any ra.ngc

The constant tuning rate is a nice deal. I
means that signals tune in and out at the same
rate_on any band, excludmg the two highest
ranges wherc the rate is doubled. One can forget
all about “bandspread” and talk ‘““tuning rate’

! Hunter,
gust, 1946

“Permeability-Tuned Oscillators,” QST, Au-

In this bottom view one gets an idea of the excellent
construction of the receiver. A cover plate has been
removed from the oscillator and r.f. portions to show the
details. Note the bank of six crystals that controls the
first oscillator on the various bands.

Septémber 1947

A.v.c.
Line

¢

+ig. £ — The a.v.c. system used in the re-
ceiver. The 65J7 tube picks up the signal
from the plate of the last i.f. stage. Delay
biasisintroduced in the cathode circuit across
the 2200-ohm cathode resistor. When a sig-
nal develops at the 6H6 detector, some posi-
tive voltage is fed back to the grid of the
6SJ7, thus canceling out the delay bias and
permitting an a.v.c. voltage to develop. I'he
result is that the S-meter (which is controlled
by the a.v.c. voltage) indicates on weaker
signals than it would if 1 more conventional
“ystem were used.

¢

after handling the receiver. The 1.0-Me. range of
the receiver (2.0 Mc. on 10 and 11 meters) is
covered by ten turns of the tuning knob.

The ganged circuits of the receiver are all per-
meability-tuned. The tuning knob is coupléd
directly to the ““VFO" and coupled through gears
and metal belts to a movable platform that varies
the iron cores in the r.f. and first i.f. circuits. To
eliminate the need for separate tunable cores on
each band, the cores in the lowest-frequency coils
only are varied (3.5-Mc. coils in the rif. and
mixer, 2-Me: coils in the high i.f.). On other fre-
quency ranges, circuits are switched in in parallel
to give the necessary range. This is a clever prin-
ciple that will probably find more application in
the future, in both gang-tuned receivers and
transiitters. Adjustable ceramic trimmers and
adjustable powdered-iron cores are used through-
out the receiver for alignment. The antenna
cireuit is coupled to the 3.5-Me. coil only.

One interesting circuit trick in the tail end of
the receiver (which is otherwise more or less
conventional after one gets into the familiar
territory of the 500-ke. i.f. amplifier) is the a.v.c.
detector, shown in Fig. 2. The a.v.c. voltage comes
from a 6SJ7 rectifier tapped off the plate of the
last 500-ke. i.f. stage. The 6SJ7 is fixed-biased in
the cathode circuit, so that no signal can be
rectified until it exceeds this bias, or ‘‘delay,”
voltage. A positive voltage proportional to the
signal at the 6H6 detector is fed back to the 6SJ7
grid and bucks the delay bias. The S-meter works

(Continued on page 130)




Painless Reconversion
Establishing Hobby Relations on a Firm Footing

BY CHESTER B. CUNNINGHAM, * W3MHW

even contemplate such a step? If you can  we could fly it for a year and get our money back,
answer ‘“ Yes" to the ubove questions, read  but that still was a lot of money for a Cub. Then
on, brother! ' we heard about the big Government surplus-planc

I, too, am a ham; also happily married. And do  sule over at another field. We looked at them,

I have difficulties with the XYL regarding ham turned in a sealed bid, and suddenly owned a
radio? Never! All is sweetness and honey in our plane. We named it, appropriately, Money IFlys!
little shack. I have half the bedroom devoted to It was one of those open-cockpit low-wing jobs
the pursuit of the elusive DX. And when [ need a  that required a l4-inch gas line from the tanks to
new crystal, the little woman offers to go to town  the engine! It was guaranteed to hold together
to get same. Naturally, such a pleasant state of through everything but an outside loop! Of
affairs did not just happen! It took a little «ourse, in an open cockpit, at 5000 fect, it’s cold.
intrigue, plus true ham luck, but I think the So T had to have a helmet, goggles, a flying suit,
results justified the effort. Listen to my story. and hoots. Nothing but the best for me. And why
should I rent an old worn-out parachute for a
buck an hour? I bought one for $75.

Because this was a larger plane, 1 practically
had to learn to fly all over again. More instruc-
tors’ fees. By this time my investment amounted
to about $700. But I could always get it back.
(More hollow laughs!)

LIS SWEETNE'SS First you learn to get the plane off and back
ANDHONEY your  on the ground. Then you follow a few simple
LITLE SHACK maneuvers. The instructor showed me just how
) to spin it. Simple! So I tried it over the airport
all by myself. While the little woman watched,
I followed his instructions to the letter. Climb to
4000 feet. Fly straight and level, throttle back,
Back in ’43 when ham radio was practically stick back, hard right rudder, whoosh, and count
extinct (with due apologies to WERS), an ac- the number of times a road whirls by .. .o0ne, -
quaintance took me out to the local airport. He W@, three. Now, hard left rudder, stick forward,
was taking flying lessons. (Sreat stuff, this coming #nd_watch the ground come up to mect you.
age of flying. Besides, there was no gasoline Back on thg, stick, easy on the throttle,'and
rationing for training planes. Just an instructor’  there’s nothing to it. So that's what I did —
fee for the first eight hours, and then a small #lmost! Fly st{alght and level at 4000 feet,
rental fee for solo flying. One could be free as a  throttle back, stick back, hard right rudder, and
bird. Hot stuff! I made a beeline for the front hey, the book didn’t include this! There I was,
office. on my back, flying upside down, my head out in
Taking flying lessons was fine, ‘The instructor : :
and I flew out to Manassas, Va., to a cow pasture, -
and shot landings. We did stalls. We did spins.

{Remember your first QSO? Same feeling!) Then

I soloed! Me, I was the hottest thing in the air.

Total expenses to date, $100. Now I had to fly by

myself. To take my friends up for a thrill required s

a “private” license, involving at least 30 hours >~ ﬁ/

solo. At seven bucks per hour, $210. Think of the gl ¢

surplus stuff that much money will buy today!

Then this friend and I decided to investigate .

buying a plane, believing that two could fly as
. cheaply as one. (An old familiar falsehood!) We '

looked over the market. The cheapest beat-up

"%2716 Knox Terrace, S.K., Washington 20, D, C. ;
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¥E you & ham . .. and married? Do you Cub cost $1000. Of course we were assured that




the slip-stream, my feet in the instrument panel,
and the safety belt slipping! Brother, the only
thing to compare with that feeling is working
that first VK! The plane finally fell into a spin,
but not until I had lived ten long years in ten
seconds! I landed and staggered to the car, to be
welcomed like a man returned from death.

Came the great day. I completed my cross-
country solo and went up for my ticket. I passed.
I was a pilot! Now I was permitted to take up
passengers. Was I mobbed by friends asking to
see Washington from 1500 feet up? Not this
ham! Only by trickery just short of kidnaping did
anyone ride with me. I got the little woman in the
rear cockpit one day. I showed her Mount
Vernon, our little shack, and the sights around
Washington. When we landed, she sighed
“Thank heavens, that’s over!” By now I had
spent $1200.

VJ day came and 214 meters was opened. It
was then that I exercised sheer genius. I said,
‘‘Honey, a man offered me $500 for my share of
‘the plane today. Would you let me have a rig in
the bedroom?” '

I fly no more. I have the bedroom filled with
assorted gear dear to the heart of any true ham.
I get in from the “radio club” at 2 A.m. and no
questions are agked. Qccasionally, when there is a
slight bit of complaining, I drive the family out to
the airport to watch the students shoot landings.
1 get a dreamy look in my eye. I remark that
flving is such a safe and cheap sport! It has
worked like a charm.

3?\\\ o
{ LY NOMORE ~

You, too, can have a ham rig. It’s simple,
though expensive. But it’s worth every cent of the
cost. Say, I know where you can pick up a plane
cheap — my ex-partner wants to be a ham!

e Stravs "%

W2HAQ, who modernized his RME-69 per
Rill North's article in April QST, enthusiastically
recommends the modifications to other RME-69
owners. The 6AKS5 oscillated a bit in W2HAQ's
conversion, but this was cured by adding a
0.1-ufd. paper capacitor directly from the screen
terminal to chassis ground. .
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"PhoneBand Phummies

Proud Papa

SAY“HELLO" o
ToTHE NICE )
f

THE proud father who carries around pictures
of Little Stinkey and bores everyone he meets
to death by showing the pictures and demanding
comments on same has long been a subject for
derision in story and cartoon, but this character
reaches the very acme of obnoxiousness on the
amateur ’phone bands. Here he no longer thrusts
a shadowy likeness of Little Stinkey upon you;
he thrusts Little Stinkey himself!

“Just a minute, OM,” Proud Papa will say.
“I'll let the junior op say hello to you. (Go on,
Stinkey; say hello to John.”

There are great quantities of what the broad-
cast men call “dead air.”

“Come on now, Stinkey; please say something

" to the nice man.”

Still nothing but an echoing silence.

“Ha, ha! That’s the way they are, OM. You
can’t keep them still when you want things quict,
and then when you want them to talk, they won’t
say a word. But I think I can persuade him to say
something.” There is a certain grim, desperate,
but determined note in his voice as he says this,
and then you hear sounds of a sharp scuffle that
create a clear picture of a child’s arm being sav-
agely twisted while a bull-whip is brandished
over his head. By listening intently, you finally
hear a small whimper of anguish.

““There you are, OM!”’ Proud Papa says with a
note of triumph in his voice, although he is still
breathing a little bhard. “I'll bet that came
through all okay. He really loves to talk over the
mike when he gets started. Think I’ll make a fine
business ham out of him, OM?”’

It is best not to say what you think,

—John T. Frye, W9EGY

57



Do It Inductively

Design Data for Coupling to Rotatable Arrays

BY LOUIS TAICH,* W3IKX

bands shows quickly that a greater, far

A greater, proporiion of the brethren are
using rotary beams today than in 1941 before the
long QRT. Notice, too, that thesc enterprising
lads are the ones who are snagging the DX, and,
vqually as important, are completing their QSOs.

However, it is not my purpose to sell you on
the idea of switching to a rotary - - it is gencrally
conceded that the power gain and selective re-
ceiving characteristics of a directive array are
indeed worth while — but to describe an efficient
method of inductively coupling a transmission
line to the rotating flat top. .

Since the three- or four-element array is usually
a low-impedance instrument, and since the an-
tenna must be easily rotatable, the feed system
becomes a matter of pframount importance from
both a physical and electrical standpoint. As the
vears have gone by, many good feed systems have
heen presented and many are being used success-
fully today.

I have tried and discarded them all in favor of
the inductive-coupling method to be described.
Tet me say, however, that any good system,
properly constructed and adjusted, will work.
Clonsider first direct feed. This method will get
the r.f. to the flat top, sure enough, but have you
ever forgotten the direction the beam was last
rotated, and slowly but surely pulled the feeders
away from the antenna or — even worse — pulled
down the antenna itself after starting the drive

! RHORT listen across the 10- or 20-meter

#5709 Ethelbert Ave., Baltimore 15, Md.

¢ Inductive coupling to a beam antenna
has been used for a number of years, but
there has been a dearth of information
on how to design it. Here’s how, reduced
to the simplest possible type of com-
putation.

raofor in the wrong direction after the last period
of rotation? Brother! Any direct-fecd linear trats-
former, “T"-match, delta match, and so on, has
this undesirable feature.

Slip rings avoid tearing fecdlines, but rings
inevitably become noisy, and often cause power
loss and mismatch. The new rotary coaxial joint
removes the mismatch hazard but wear and tear,
oxidation and noise become factors with time.
Mercury pools are quict, but again there is likeli-
hood of mismatch —and worse, the amalgam
formed by mercury with metals is undesirable
hecause of the resulting lowered conductivity and
the tendency toward brittleness. Another point to
eonsider is the fact that any system calls for the
antenna and feedline to be out in the weather
all of the time, year in and year out. Now, when
the transmission line terminates in a loop and is
coupled to another loop that feeds the driven
element, the array can be rotated until the drive-
motor bearings melt without worrying about
feeders, noise, and so on.

Most antenna calculations can become rather

" hairy {sce most enginecering handhooks!) and a

great many of the CCQ-machine operators haven't
the time, inclination or know-how to cope with
the problem at hand. Thercfore we'll look into the
situation practically, with 4 minimum of mathe-
matics, and leave the differential equations and

network and mesh affairs to the boys who didn't
QSL.

Calculate — Then Tune!

First of all, let’s recognize that we are operating
with a few factors that are not absohite and there-

¢

Rotator assembly with inductive-coupling rings built
by the author. The box contains the drive motor, gear
train, control relays, and the tuning condenser. The
plate at the top is for supporting the boom that holds
the beam elements. The short length of cable connects
the fixed loop to the tuning condenser.

QST for




fore must make certain assumptions (these will
iron vut when the array is finally adjusted). We
don't know, absolutely, what the driven element
will look like, so far as its impedance is concerned,
hecause this will vary with height above ground,
even if we were certain where electrical ground is
— and it is usually a bit off the level at which we
push the lawn mower about. Then, {ransmission-

line impedance may vary a bit from advertised -

figures. Swrrounding objects will reflect electri-
cally into the array. Element spacing and length
interact. In short, we'll build the array around a
set of figures that will put the beam in business,
but only after adjustment and tuning will the
array operate at a good profit; i.e., show adver-
tised power gain and directivity. Don’t make the
common error of not tuning the beam — a high-Q
system calls for adjustment. You peak your i.f.s,
don't you? Well, it's equally important to tune
the beam. It’s well worth the etfort involved.

All the math we nced can be found in the
Handbook, and in Terman’s Radio Engineers’
Handbook. An elaboration of the material in the
Engineers’ Handbook can be found in Terman's
Radio Engineering. Our answers are slide-rule
accurate, and if you feel inclined to carry out to
umpteen decimals — remember our little un-
avoidable assumptions?

Inductive coupling to a rotary beam is by no
means new. The ARRL Handbook has for years
illustrated one method. At least two commercial
manufacturers currently employ this means of
coupling. During the war the famous SCR-270
radar set used inductive coupling to transfer
power to a rather complex antenna. Nevertheless,
little if any specific information on how to design
such a coupling system seems to have bzen pub-
lished.

Actually, inductive coupling to a beam antenna
can be treated by the same mcthods that are used
for inductive coupling in other applications.
Where it differs from what we are normally accus-
tomed to is in the impedance levels involved. The
r.f. line is terminated, at the antenna end, in a
parallel-tuned circuit whose coil is inductively
coupled to a pick-up coil in the antenna circuit.
If the line is to be flat, it must look into an im-
pedance equal to its characteristic impedance;
that is, if a 600-ohm line is used, the tuned circuit
in which it is terminated must look like 600
ohms, pure resistance, to the line. Getting such a
low value of parallel-resonant impedance in a
tuned circuit calls for a much higher-C' circuit
than is customary, particularly as the @ of the
circuit must be of the order of 10 or more for
good coupling.

The fact is that the L/C ratio must be so low
that, at 14 and 28 Mec., a single-turn loop has
enough inductance. This is & convenience, nat-
urally. Inserting the coupling coil or loop in the
antenna cireuit adds some loading, which may be
canceled out by using series capacitance to re-
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Driven Element

/ Seconda
" Lovp 4

? Primary Loop

Kig. 1 —- Circuit of the muplmg system. Primary and
secondary loops are identical. C is the tuning condenser.
A 400-0hm open line is used.

sonate the antenna, but this is an added refine-
ment that is not really esséntial, as the example
to follow shows.

Briefly, the system as used here consists of a
flat transmission line running from 100 to 400 or
even 600 ohms, terminated in a one-turn loop
eleven inches in mean diameter. This loop has a
variable capacitor across its terminals, The sce-
ondary loop is of the same diamecter as the line-
terminating loop, is also one turn, and goes di-
rectly to the driven element. The circuit is shown
in Fig. 1. :

A Practical Example

Let’s look into & typical case. We have a three-
element array with close-spaced director and re-
flector, to be fed with a 400-ohm open line. Our
coupling loops are of }4-inch soft-copper tubing
having a mean diameter of eleven inches. The
loops are circular and are closed to within one
inch of bemg a complete circle. Call the fixed loop
the “primary,” and the loop that rotates with the
array the ‘““sccondary.” Assume that the array
is to be tuned for operation at 14.3 Me., and that
the radiation resistance approximates 8 ohms,

" The coupling loops have a self-mmductance of
0.73 microhenry. This figure was arrived at by
actually placing the loop in a tuned circuit on a
Q-meter (Boonton) of known accuracy. However,
many engineering texts contain a simple nomo-
graph from which the inductance of a loop can be
determined by simply using a straight edge.! At
14.3 Me., the reactance of an inductance of 0.73
microhenry is

X1, = 2xfL
(2) (3.14) (14.3) (0.73) (1
65 ohms

This figure should be represented as +j65 to
indicate that it is reactive and inductive (posi-
tive). Don’t let operator j bother you, though; it
iy quite harmless and we’'ll soon leave it by the
wayside.

The secondary consists of a series circuit made
up of the radiation resistance (£:) of th¢ antenna
and the reactance (4-jX.) of the coupling loop.
Incidentally, don’t figure the radiator length to
include the length of the coupling loop; let the

inn

L Page 52 of Terman’s Radio Engineers’ Handbook con-
tains such a nomograph.
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8 ohms
Zs
+jese
65 0hms
. an

_Fig. 2 -—"The secondary circuit and the impedance
triangle.

radiator assume its normal length. The sccondary
circuit is therefore as shown in Fig. 2.

Now we are prepared to determine the im-
pedance of our coupling-system sccondary (Z,).

Z- = Hr "}' qu
= 8 - j65 (a vector sum) 2)

This sum can be calculated arithmetically by the
righb—angled tria,ngle rule:

= 65.5 ohms (3)

Effect of Coupling

When mutual inductance exists between coils
that are in separate circuits, as in the case of our
primary and secondary coupling loops, there will
be energy transfer between the two circuits. The
degree of coupling effected by the mutual induct-
ance of the two coils will determine the operating
characteristics of the circuit, and we may have
undercoupling, overcoupling or proper coupling.
Also, as far as the primary circuit is concerned,
the effect of the coupled secondary circuit is to
add impedance in series with the primary. Nat-
urally, the eloser the two loops are placed with
respect to each other, the greater will be the effect
of the reflected or coupled impedance from
sccondary to primary. Conversely, the greater

the separation between the two loops, the smaller -

the degree of coupled impedance. Since the sec-
ondary impedance (Z,) is composed of resistance
(£;) and reactance (X,), the reflected or coupled
impedance is also composed of resistance and
reactance. It may be shown as a vector and set
up as an impedance triangle like the one we used
in determining the impedance of the secondary
(Za).

An important property of this coupled im-
pedance must be emphasized. This is that the
reactive component of the reflected impedance
changes sign, aund when it is positive in the
secondary, it appears and acts like negative
reactance in the primary; that is, it looks like
capacitive reactance. This cancels or neutralizes
some of the inductance of the primary loop. The
reflected resistive component just rides along as
pure resistance and is the load that appears in
the primary because of the radiation resistance
of the antenna. The residual reactance in the
primary can be tuncd out with the variable
capacitor indicated carlier.
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It becomes evident that the degrec of mutual
coupling (k) is important. UUndercoupling swill
prevent efficient power transfer, and overcoupling
will produce ‘‘double-humped’ tuning and in-
crease the probability of standing waves and in-
efficient, power transfer. Expcriment has shown
that proper coupling runs from & = 0.6 to & =
0.85 and is quite critical.

With a coupling coefficient of k¥ = 0.65
M M . .
i = —=== = — (since Ly und Lg are identical)
N Lng T (Sl[l ra 9 areaen
0.65 = —1_1: = ?I—’E and since wl = 2wfL = 65
L i

ohms
o wil
0.65 = Wi

65 65
w3 = (65) (0.65) = 42.25 ohms (4)

The impedance transferred into the primary
(Zy) is easily calculated by the formula

7. (w)?
{ -&2.25)2 1785 - )
e AUTE — = 27, )
G55 = BEE 7.3 ohms (5

This reflected primary impedance is of course
cowmposed of the reflected resistive and reaciive
components. These components are related to the
reflected impedance in the same way that the
secondary resistance and reactance are related to
the secondary impedance, the reactance being
reflected with a change in sign. Therefore

s : )
= — 7 = 27.3) = 3.34
Rc Z. t 65 I3 ( ) ohms
and
; X 65 .
Xy= =27 = — ==} (27.3) = --27.1
Y, 7 ( 55.5) (27.3) 7
ohms ]
Thus Z: = 3.3% — j27.1 ohms. (6)

To determine the total primary impedance,
add the primary reactance, which is closely
identical to the secondary reactance since the two
loops are the same in dimensions, to the reflected
reactive component in (6). We have, then (neg-
lecting any inherent resistance — which should
he negligible — in the primary):

Z = Zy + 7o = 331 4 j(65 — 27.1)
= 334 +j37.9 ohms  (T)

It is now time to apply a simple test to cheek
our coupling coefficient, & = 0.65, to check ou
the power transfer.

Assume a power of 400 watts. (Any power will
do but 400 watts makes the arithmetic easy.)

With 400 watts, 400-ohm line,
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The current in the primary loop is

. E 400

=== = 105 '

I'= =35, =10552mp

where X is the residual reactance from (7).
The theoretically developed power, when R is
the reflected-resistance component, from (6), is
I*R = (10.55)% X 3.34

111.3 X 3.34
372 watts

The theoretically developed power is within 79,
of our assumed power of 400 watts. Any figure
within 109, of the assumed power can safely be
used. Had the developed power fallen more than
109% short of the agsumed figure, the coupling
coefficient. would have to be slightly increased
and a new set of calculations made. If the oppo-
site had occurred, & would have to be decreased.

The residual reactance (X) from (7) must be
tuncd out by the variable capacitor across the
primary loop. At 14.3 Mec. a reactance of 37.9
ohms is equivalent to 204 pufd. by the formula®

Itin

2 X 3.14 X 14.3 X 37.9
294 uufd.
A 350- or 400-pufd. variable would be suitable.
The spacing need not be great because the voltage
across the circuit is low; 1000-volt spacing will
suffice.

The standing-wave ratio on the transmission
line is easily calculated. First the Q of the tuned
loop circuit must be determined:

i

X
=z
where X = residual loop reactance

(]

R = residual resistance
37.9
=T = 1 .
Q=33 ,1 3

The impedance the transmission-line terminals
sees is circuit @ multiplied by residual reactance:
Z = QX
= 11.3 X 37.9
= 428 ohms

2 The value of capacitance so calculated is sufficiently
accurate if the circuit @ is at least 10. At lower values of Q
considerable error may be introduced. If the @ turns out to
be less than 10 in the ealculations outlined above, a new set
of conditions may be assumed, or sufficient capacitance
range (+50% of the calculated {value)Pprovided in the
variable condenser to compensate for possible error. --- Ed.

¢

Inside the rotator-assembly box. The tuning condenser
is at the right. The pipe support for the boom plate (see
other photograph) sets in the socket in the gear-train
assembly.
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The standing-wave ratio (s.w.r.) is equal to the
terminating impedance divided by the char-
acteristic impedance of the line, or

. 428
400
s.w.r. = 1.07

This value of s.w.r. is realized only when the
tuned circuit is resonant at the frequency of
operation. Resonance can be checked by means
of a wagvemeter, neon bulb, thermogalvanometer,
ete.

‘The remaining problem is to find the spacing
required to give the proper coupling coefficient.
Again we resort to Dr. Terman’s Handbook and
consult the section that treats mutual inductance

between single-turn coils. This formula is ac--

companied by a chart and a curve and reproduc-
tion here would prove rather bulky. Suffice to
say that a loop spacing, center-to-center, of 0.5
inch, will give the desired degree of coupling.
Actual adjustment can be carried out experi-
mentally by making provision to vary the spac-
ing between the loops, tuning the variable capaci-
tor at each loop spacing for the maximum power
transfer consistent with minimum standing-wave
ratio.
Pointers in Mounting

In constructing and locating the loops, be sure
that they are true round and that the rotating
loop turns about a true center with reference to
the fixed loop. If the rotating loop has a wobble
or changes its vertical or horizontal plane with
reference to the fixed loop, the loading on the
power amplifier will vary with rotation of the
beam and the reflected resistive and reactive
components will change. This will change the
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-operating characteristics of the array to an ap-
preciable degree.

Of nccessity the shaft from the gear train to the
metal plate, which supports the hoom holding
the beam, must go through the fixed and rotating
loops. The diameter of this supporting shaft
should be as small as is consistent with good
mechanical design. The distance between the
supporting plate — if a metal one is used — and
the loops should be at leagt half the diameter of
the loops. Likewise, the separation between the
loops and any bulk of metal, such as the rotator
gears or motor, should be at least the same
distance. The reason for isolating large bodies of
metal is to prevent them from affecting the
inductance of the rings and thereby upsetting
our calculations to a considerable degree.

It is an excellent idea to weatherproof the
tuning capacitor because smoky areas, salt at-
mosphere or places where high humidity prevail
make the capacitor life expectancy shrink to that
of a present-day rocket-bomb jockey. The capaci-
tor should be placed as close as possible to the
junction of the transmission line and the fixed
ring. The photos of the rotator which I have re-
cently completed illustrate the general physical
layout of the equipment, but of course this is by
no means the only method of construction. **To
Fach His Own,” T believe the song goes.

Qne point 1'd like to dwell on for a moment,
while considering the construction of the unit, is
weatherproofing. Tt is very nice to be able to
construct a truly weathertight mechanism, The
electric drive motor, Autosyn direction indicator,
relays, gear train, or whatever electromechanical
devices are used will naturally perform better
and last longer when they operate in a protected
medium. Rubber gaskets may be used very
nicely. I used a method of protection that works
rather well. Instead of struggling to weatherproof
every nook, crack and cranny, I arranged for o
water drainage path and applied gencrously a
waterproofing compound (Dow-Corning No. 4
Tgnition Sealing Compound) on seams, motor
and Autosyn mounts, connectors and plugs. This
substance is an excellent water repellent, and
<does not run in hot weather or sct in low tem-
peratures. It is reasonably priced and appears to
be a good, protective investment for an instru-
ment that must operate vemotely and without
attention over extended periods of time. There
are very likely many other excellent water repel-
lents that would do the job cqually as well.

Finally, a word about tuning the array. The
entire tuning procedure is identical with that of
any other parasitic close-spaced system except
that it is of paramount. importance to keep the
tuned circuit resonated while making adjust-
ments to the director and reflector. Failure to do
this will make the s.w.r. risc and the radiation
efficiency decrease, as well as cause misleading
results to be read from the field-strength meter.
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AR.R.L. QSL BUREAU

OR the convenience of American and Canadian

amateurs, the League maintains a QSL-card
distributing system which operates through vol-
unteer “District QSL Managers” in each call area.
To secure such foreign cards ay may be received
for you, send your district manager a stand-
ard No. 10 stamped self-addressed envelope. If
you have reason to expect a considerable number
of cards, put on an extra stamp so that it has a
total of six cents postage. Your own name and
address go in the customary place on the face, and
vour station call should be printed prominently
in the upper left-hand corner. If you have held
other calls in previous years, submit an envelope
for each such call to the proper manager - there
are many thousands of uncalled-for cards in the
files. All incoming cards are routed by Hgq. to the
home district of the call shown in the address.
Thercfore, cards for portable operation in other
districts should be obtained from the home-district
manager.

W1, K1 — Charles Mellen, W1FH, 320 Cornell St., Boston,
Mass. .

W2, K2 — Henry W. Yahnel, W28N, Luke Ave., Helmetta,
N.J.

W3, K3 — Maurice W. Downs, W3WTU, 1311 Sheridan St.,
N. W., Washington 11, D. C.

W4, K4 — Edward J. Clollins, W4MIS, 1003 E. Blount St.,
Pensacola, Fla,

W5, K5 — L. W. May, jr., W3AJG, 0428 Hebart St., Dallas
18, Texas.

, W8, K6 — Horace R. Gireer, WOTL, 414 Fairmount Ave.,

()akland, Calif.

W7. K7 — Frank E. Pratt, W7DXZ, 5023 S. Ferry St..
‘Tacorna, Wash.

‘W8, K8 — I'red W. Allen, WSGER, 1959 Riverside Drive,
Nayton 5, Ohio.

W9, KO — F. Claude Moore, WOHLT, 1024 Henrictta St.,
Pekin, 111

W6, K8 — Alva A, Smith, WpDM4, 238 East Main St.,
Ctaledonia, Minn. )

VEl — 1. J. Fader, VEIFQ, 125 Heary St., Halifax, N. 8.

VE2 - Austin A, W. 8mith, VE2UW, 6164 Jeanne Mance,
Montreal 8, Que.

VE3 — W. Bert Knowles, VE3QB, Lanark, Ont.

VE4 —

VE3 — Yred Ward, VE50P, 899 Connaught Ave., Moose
Jaw, Sask.

VEG6 — W. R. Savage, VESEQ, 329 15th St. North, Leth-
bridge, Alta.

VE7 — H. R. Hough, VETHR, 1785 Emerson St., Victoria,
B. C.

VE8 — Yukon A. R. C., P. O. Box 268, Whitehorse, Y. T

KP4 — E. W. Mayer, KP4KD, P, O. Box 1061, San Juan,
P.R.

KZ5 — Signal Officer, KZ5A A, Quarry Heights, Czﬁml Zone,

'KH6 — Andy H. Fuchikami, KH6BA, 2543 Namauu Dr.,
Honolulu, T. H.

KL7 - J. W. MecKinley,

KL7CEK, Box 1533, Juneau,
Alaska. :
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W.I.A. INTERNATIONAL DX CONTEST

The Australian society announces the rules for
the 1947 DX contest to be held over the four
week ends of (ctober and invites amateurs all
over the world to take part. The contest is open
to all licensed transmitting amateurs in any
country. Contestants may compete on all au-
thorized amateur bands.or on any one or more
individual bands by submitting a log for each
band used. The contest will begin at 1401 GCT,
October 3rd, and will continue until 1359 GCT,
October 5th (0001 EST, October 4th, to 2359
EST, October 5th). The same starting and ending
times will be used over the following three week
ends in October. The first two week ends will be
devoted to the 'phone contest while the last two
will be for c.w. operation.

Only one licensed amateur is permitied to
operate any one station under its owner's call.
If there is more than one operator at any one
station, each will be considered a competitor and
must enter his own call and submit, in his log,
the contacts established by him. In other words,
all entrants must be licensed amatews. In the
United States, this has the effect of limiting partic-
ipationin the contest to single-operator stations.

Contest call for VK stations will be CQ DX
TEST and that for non-Australians will be CQ
VK. The Contest Committee of W.I.A. especially
requests c.w. stations to refrain from operating
during the ’phone contest and similarly that
’phone stations not be used during the c.w. trials.
VK participants will endeavor to contact as
many stations in as many countries as possible
and overseas stations will try to work a maximum
number of VKs in the eight VK districts, VK2
through VK9. Only one contact with a specific
station on ecach of the amateur bands during
cach week end may be counted, but contacts may
be repeated on each of the succeeding week-end

'l'aken at a meeting of V.E.R.O.N. in Utrecht. Left
to right: PAGQJ, treasurer of V.E.R.O.N. at Eind-
hoven, PAQVH, president of Findhoven V.E.R.O.N.,
PASUM (ex-PK1DA)) PABUN, and PAGGN. traffic
manager.
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periods. Exchange of serial numbers, Lercinafter
described, and signal-strength reports including
readability, strength and tone, must be effected
as a part of each contact. The judges reserve the
right to disqualify any contestant whose tonc
report is consistently less than T8.

Each participating amateur will assign himself
a three-figurc number between 111 and 999. This
number will constitute the first three digits of a
six-digit serial number and will remain unchanged
throughout the contest. For his first QS0, he will
transmit his self-assigned number, plus three
zeros; for example, 123 000. In exchange, he will
receive a similar number, say 687 989, which
shows that station hay worked another station
before because the three zeros have been re-
placed by 989. For the sccond contact, 123 687
would be used as the serial number, and so on
throughout the contest, always retaining the
first three figures and adding the first three
digits of the serial number last received. When
two or more operators use the same station, each
will assign himself, and use, a separatc number.

Three points may be counted for each contact.
completed with an exchange of serial numbers
and signal reports. A VI contestant will muitiply
his total score by the number of countries worked
on each band. A participant outside Australia

‘will multiply the total of 3-points-per-contact.

by the number of districts worked on each band
in Australia.

No prior entry need be made for the contest but
each participant must submit his log at the con-
clusion of the event showing for each contact . the
date, time (GCT), frcquency band employed,
call of station worked, in-and-out serial numbers,
in-and-out signal reports and points claimed. A
summary of points and multiplicrs claimed must
be shown at the conclusion of the log. Each entry

{Continued on page 1:32)
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CONbUCTED BY JOSEPH E. GRAHN,* WICH

How:

Returning from our annual ramble to the vaca-
tion spots, we found Jeeves with the old Baldwins
draped over his head and a grin on his counte-
nance a mile wide. Without saying a word, he
handed us the cans and here’s what was taking
place: There was a four-way QSO cooking on 20
e, between two Wés, a W7 and a W@. The
signal reports having been swapped, one of the
W6s broke in with “Hey, gang, let’s QSY to the
h.f. end of the band because this is a bad place for
rag-chewing, being a pet IDX spot for everyone.”
{istening on the h.f. end of 20 over an hour later,
we heard the same foursome still at it. Why bring
this up, you say? Well, it sure is a cheery note
ufter all the griping one hears, both on the air and
off, and proves that there still are some real hams
and gentlemen left. Now for the meat, such as it
is at this time of year.

What:

Alaska scems to be a good place for several
things, including 80-meter DX. Here's what
KL7DJ grabbed off: ZL2BE (3938), ZL1KN
(3935), ZL4DC (3940), ZL2LM (3930), ZL2DW
(3940), ZL1QF (3930), ZL4DU (3866) and
ZI4HH (3866). For the summer months, and
forty watts on "phone, it was a nice piece of work.

* 53 Quinapoxet Lane, Worcester, Masa.

JEEVES, BEFORE
YOU GO- CHECKTHE
CAR ANTENNA - 1 WANT
TO OPERATE MOBILE
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W3DZ, who sticks close to 40, managed to
work G3BFC (7055) and KZ5FS (7052) . —. _. ..
VE5QZ snagged W6BNQG/KMS6, HH2FE,
ZL1AE, XP6AB, KM6AA, VR2AM and CO64J,
plus numerous VKs and ZLs. Forty watts did the
job for VE5QZ also . _. _. — W6ZGY sneaked in
VK3U]J (7172), VK2ALG (7125) and KH6HW
(7150 VFQ). Thirteen watts did it for Don.

For the DX chasers, 20 is still holding its own.
W7FZA is up to 117 postwar, the latest being
FT4AN (14,000, UG6AB (14,125), HI6O
(14,150), YI7BZ (14,085) and ETI1IR (14,130),
and he was one of the lucky ones to be in on the
AC4YN grab around the first of the month —
along with W60MC, W6WN, W6SC and
W6CEM . . _. ~ KP4KD, with a QRO to 450
watts plus a new 2-element beam, finally reached
100 postwar, some of them being W2WMV/C9,
33BMJ/VS7, HS1SS, HZ2TG, UA9CB, UQ2AD
VR5PL, PK6EE, UD6AA, C3YW, UO5AD and
Y’(_J?LX .—-—.— Now up to a total of 145, the
newest at W5ASG are ZD6DT, WﬁTKK/VKQ

2.D2KC, TIA2IQ, TF3EA, UA4MA and PK3CK
— Best picking at W5LUY includes CN8BK
(14 015), VS2AL (14,032), KL7DM (14,100),
KS4AC (14,030), RAEM (14,000) and ON4JW
{14,115) . _. _. —Rebuilding and a new 2-element
beam at WOFNR raised his total to 74 postwar,
some of them being OK2MM (14,080), UAGK QA
(14,035), UASKAH (14,04), OH2NQ (14,070),
UAOCE (14,120), IGUSA (14,095), LI2JC (14,075)
and EI4B (14,025) . _._. —. Finally reaching the
100 postwar mark, W3JTC grabbed off VP1AP,
ZB1AF, TA1B, FQ3AT, KG6AQ, LB8B, UO5AD
and YV5ACA . _. .. - Latest “choice stuff’”’ ut
W2BRYV is UR2KAA, UB5BC, EP2BU, MB9AA,
ZK1AK, ZC6SX, ZD4AH and KL7AD . _. _. _
WOVEE helped himself to CXIDB (14,082),
GMSHP (14,062), OA4BG (14,120), SM7PY
(14,000), D4AND (14,075), GISUW (14,080),
UAIKEB (14,070), UA3GI (14 070), VP9E (14,-
030), ZK1AK (14,132), HKIAM (14,120) aud
PA@RE (14,060), plus his only Asian — HZ1AB
....... WIN MP sent in a nice list bringing his
total to 111 postwar. _. .. — W3BXE has passed
the century mark with OY3IGO, ZC6AA,
LI2JC, FSEX/FC, UC2AC, OA4U a.nd SULUS.
. . W5ACL had some pleasant 20 c.w. con-
tacts with JSAAL (14,080), UAIAB (14,040),
OK1SV (14,000), PK6SA (14,110), J2AAO (14,
125), KH6KL/KS6 (14,110) and UAGKQA
(14,070).
A new receiver at W8KPL helped him snag

QST for



Here is Bill Wayne, KS4AE, holding up one of the
palm trees down on Swan Island. Bill says Swan Island
has a population of 10 Americaus and 12 natives. The
natives harvest coconuts, the Americans check weather
and work the radio for CAA. Four of the Americans
(with another on the way) have ham tickets, which
makes the hams-per-capita ratio on Swan about the
highest in the world. Local QRM isn’t much of a prob-
lem, though because the transmitter is a commumty
proposition, and only one guy operates at a time, The
transmitter runs about 800 watts, and a doublet antenna
is used.

Mail is slow getting to and from bwan. but cards for
the KS4 gang should be marked “via Tampa, Fla.”
This reduces by almost 50% the chances of their being
lost or of some postman returning your card because
“there is no such place as bwan Island.” Incidentally,
the island is 2 miles long and 3{ mile wide, and is lo-
cated at 17° 2¢/ N and 83° 56/ W about 90 miles from
the Grand Cayman Islands. .

MBOAA, GCALI, ZBIAF, ZK1AA, KS4AE,
VP3JM, KG6AQ, UBS5KAE, PK6HA, LX1AB
and UR2IKAA, which are the best of a nice list
..... — The choice ones at W2RDK are YN1MH,
7B1Q, UJSAA, KAGFA, ZAIRP, YI2AM and
MB7AH, making it 117 . _._. - W7BD, with
YV5ABX, VU2PB, FASIH, VP2AD, FASBG,
PK400 and SULUS, boasts 147 postwa.r .....

The cream from a long list at W60BD mcludes
D4AUT, ON4SW, PAGVB, GM4RF, OX3GE,

ZS4AM, ZS6MP, CR7BC, KZ4AU, PZIAL,

0A4BR, CX1DZ, LU1AA, KA1ABW, W2BXF/-
Iwo, PK3FL, HS1LN, W6YAW /Korea, MX24,

¢

XADW, opcrated by Major Lee R. Haas (Signal
(Corps), is located in the ccnter of Rome which, accord-
ing to the Major, is one of the world’s worst receiving
spots. 'I'he equipment consists of 4 BC—610 transmitter.
RCA 88 and SX~28 reccivers. An Italian 10-tube super-
het fills in the gaps. On 28 Mc. the antenna is a 5-element
ground-plane job and on 14 Mec. a three-element wide-
spaced beam.
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VO6X and C6YZ . . _. - W4JIXM! keptTbusy
swapping Al signals with FQ3AT, CTITT,
ZE2JI, UD6BM, KM6AB, VS1AQ, VR2AO,
VRSIP CR7VAL and I'FSEA ..... ~ Up to
June 23rd VK4GJ and W3JCR have had 100
consecutive contacts; VK4GJ using an 807 with
45 watts and W3JCR 260 watts. Antennas are
two half-waves in phase and a/2-element beam re-
spéctively . _. . — W@RBA says he is proud of
his 80-watter which got, through to W2SLW /KL7,
UAGKQA, KL7AD, J2AHI, J2AAO, J4AAK,
PY1AJ, PY1FM, and three KS4s
WOIHN is very happy with his five new ones
which are KS4AE, RAEM, 11PQ, W6VDG/KW6
and PK6SA . . _. — W2RGV’s dream of a DXCC
is getting closer to reality with QSOslike CT2AB,
SV1IRX, ZD4AB, HA4RS, J3AAH, JICRP,
VQALERR, ZC6BB, CT1DD, YR5V, VQ3HJP,
UB5KAA, VR6AA, VP2GF, OH5NF, VS9AB
and leIAK . — .~ W60OKK, with two doub-~
lets, got his share in knuck[mg into ON4QF,
(‘7}0( VS1PL,ZS61V,0K2DD, G2DM, ZM6AF,
EI9N, KP4DO, VK7N L, F3AI, KZ5AH, GW4-
CX, G5WB and G4DW, to name the choicest
...... — W2UFT broke in his new p.p.-810 final
by sneaking up on VK9BI, FRGD, ZC6AA and
OX3GE. ... — On the 'phone side of the fence,
W1GR celebrated his return to the DX fold by
yodeling to VK9BI, G2AIS, J2JCQ, VP3LF,
W5GWD and EL5B. Not bad!. _. _. - W1BPH
got himself YS1JR, YN1LB, OI2KAJ, EK1AS
and MBOAJ . . _. — In the downtown YMCA,
Minneapolis, W6HJP/@, who has deserted c.w.
for the gabby way of doing it, raised WSOX/KG8,
J3GNX, KG6AB, VK2TE, LU2DS, CE3AG,
VK2ADT, VEK2QR, KP6AA, ZS6DW and
VK3YH._._. — On ¢.w., W3ARK made it 116
postwar, WIME 140, W1LVH 116. Thanks for
the nice info, gang.

Looks like 28 Me. is- beginning to perk up a
little already. WO6WZL, who thought it might
pay off to stick on ten for a while, was rewarded
by getting ZS6CZ (28,240), ZS4H (28,280),
PZ1A, CO2SE, ¢ CXIDB . (28,150), VR6AA,

ZL2BN, OA4BC, PY1JY, and HRIMB (28,420)
W4LAP’s 75 watts got through to
ZD4AB (28,020), CX4CZ, PZ1FM and ZE1]I, all
on 28,020; ZE1JU (28,080), and VP4TO (28,020)
...... I'en pays off for WAKXF who has been
skedding OQ5AE these past thirteen months for

Continued on page 136)




2, 6, and 10 with Crystal Control

A Three-Band Transmitter with 829B Final
BY JAMES MILLEN,* WIHRX

»

oscillator circuits and ultrahigh-frequency

components make it possible to construct
a high-performance compact 10-11-meter trans-
mitter, of 100 watts or so input, that is also
capable- of quick shift with relatively little de-
crease in power output to the 2- and 6-meter
bands. Also, the availability of 829Bs in the sur-
plus-tube market at this time helps materially in
holding down the cost of the tubes needed in the
construction of such a transmitter. The trans-
mitter to be described takes advantage of both
factors.

RECENT developments in crystals, crystal-

Crystals & Oscillators

The transmitter was designed around the new
Bliley Type CCO-2A crystal-oscillator combina-~
tion, which uses the Type AX2 erystal for10-11-
meter operation and the new Type AX3 crystal,
operating on the third ““overtone" frequency, for
48- to 54-Me. output.

The ““overtone” type crystals are not nearly so
tolerant of circuits and operating conditions as
their low-frequency counterparts, and satisfactory
performance with respect to efficiency, output
and stability depends critically on the use of the
right oscillator tube, coil sizes, circuit compo-
nents and layout. Using the CCO-2A unit and
AX3, which are designed to work as a team,
assured us optimum performance without the
headaches that go with the cut-and-try that is
usually necessary to get high-frequency crystals
working to complete satisfaction. The oscillator
is used either to drive an 829B power amplifier
directly, for 6- or 10-meter output, or with addi-
tional multiplication through u 2E26 tripler for

* ¢, The Millen Mfg. Co., Malden, Mass.

e Here’s a neat little job incorporating a
new unit designed for h.f. crystals and
having an output stage using the popular
829B. On 10 and 6 there are only two
stages altogether; a tripler is added for
2 meters.

output on the 2-meter band.

The basic circuit of the oscillator unit is the
familiar ‘Tri-tet, with sufficient revamping and
modification so that the usual problems of
self-oscillation and other difficulties are elimi-
nated. In addition, the features needed to obtain
the best performance with crystals operating on
the third ‘‘overtone’ frequency are included.
One of the difficulties with crystals of this type
in the past has been their tendency to fracture
when not used in just the proper circuit and under
just the right conditions.

"The Bliley unit is semienclosed in a small metal
case, as shown in the accorapanying photograph
of the transmitter. A tuning control and a crystal
socket are located on the front face. The oscillator
tube, a B6AGT7, plugs into a recessed socket,
mounted below the top surface of the unit. Band-
switching is provided by means of a double-pole
single-throw switch located on the top of the
case; this permits a choice of oscillator output
(with the appropriate crystal) on either 10-11 or
6. For final output on 2 meters it is necessary to
use frequency tripling from the 6-meter output
of the oscillator. The power and output terminals
are located on the back of the crystal unit so that
short direct leads into the transmitter chassis are
possible.

¢

The transmitter can be used as shown or
can be fitted with a panel for relay-rack
mounting.. There are only ee tubes —
60AG7, 2E26, and 829B — and the 2E26 is
used only when 144-Mec. output is required.
‘I'his view shows the amplifier 2-meter coils in
place.

¢
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CCO-2A UNIT
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Fig. 1 — Circuit diagram of the 2- to 11-meter transmitter,

Ci1 — 50-upfd. Erie Ceramicon.

Ca2 — 40-pufd. Erie Ceramicon.

Cs, C4, Cg, Gz — 0.0022-,fd. mica, 500 volts.

Cs — 25-ppfd. midget variable (Millen 26025-5).

Cx — 35-pufd. midget variable (Millen 20035).

Co, Cn, Cis, Ci5, C17 — 470-ppfd. mica, 500 volts.

Ci0 — 15-ppfd. midget variable (Millen 20015).

Crz, Cie — 10-gufd.-per-section  split-stator, double-
spaced (Millen 239124).

Ci4 — 25-ufd. electrolytic, 250 volts d.c.

(. — Neutralizing condenser; see text.

R1— 22,000 ohms, 14 watt, carbon.

Rz — 220 ohms, 1 watt, carbon.

Ra — 6000 ohms, 2 watts, carbon.

R4 ——- 0.1 megohm, 2 watts, carbon.

Rs — 50,000 ohms, 2 watts, carbon.

Re — 3900 ohms, 1 watt, carbon.

R7 — 50 ohms, 10 watts, wire-wound.

Rs — 5000 ohms, 10 watts, wire-wound.

Ro — 0.1 megohm, 2 watts, carbon.

Rio — 10,000 ohms, 10 watts, wire-wound.

R — 5000 ohms, 10 watts, wire-wound.

Ri2 — 7500 ohms, 10 watts, wire-wound.

L1~—9 turns No. 14 enam., close-wound, 14-inch i.d.,

air core.
Tz— 8% dfun_ls No. 14 enam., double-spaced, !j-inch
i.d., al

. , air core.
Lz —2 turns No. 22 double-spaced, !4-inch i.d., air_

core.

L4 ~-2 turns No. 18 ins. wire, 3%-inch diam.

Ls — 8 turns No. 10 bare, 54-inch diam., double-spaced.

Le—6 turns copper tubing, !i-inch diam., double-
spaced.

L7 — 2 turns No. 18 insulated, l4-inch diam., wound
between bottom turns of L.

Ls — 27-30 Mec.: 3 turns 7-22 insulated, 84-inch diam.,
wound between middle turns of Lo.

50 Mc.: 3 turns No. 20 tinned, 84-inch diam.,

interwound with middle turn of Ls.
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144 Mec.: 1 turn No. 18 enam., }%£-inch diam.

Lo — 27-30 Mec.: 12 turns No. 16 tinned, 34-inch diam.,
center-tapped.

50 Mec.: 6 turns No. 14 tinned, %%-inch diam.,
center-tapped.

144 Mec.: 2 turns Y4-inch tubing, 34-inch diam.,

spaccd 3/16 inch between turns, center-tapped.

Liio —27-30 Me.: 2 coils 12 turns each No. 16 tinned,

' center-tapped, spaced 8%-inch between coils.
50 Mec.: 2 coils, 5 turns per coil, }4-inch tubing,

74-inch diam., spaced 1% inch between coils,’

center-tapped. )
144 Mec.: 2 turns Y4-inch tubing, 74-inch diam.,
spaced 3%-inch between turns, center-tapped.

L1 — 27-30 Mec.: 6 turns No. 14 tinned, #%-inch diam.,
114-inch leads.

50 Mec.: 6 turns No. 14 tinned, 34-inch diam.,
14-inch leads.

144 Me.: 2 turns lg-inch tubing, 74-inch diam.,
spaced 1/16-inch between turns.

(NoTE: Grid coils, Lx and Lo, mounted on Millen 40407
jack-bar; plate coils, Lio and L1, mounted on
40403 jack-bar except 27-30-Me. coil, which is
on 40203 jack-bar. Complete coils are] the
48,000 series.)

RFC—175 turns No. 30 enam., }4-inch diam, close-

_ wound on large-value resistor.

S1— D.p.s.t. toggle.,

Sa — 3-pole 3-position ceramic wafer, 2 gang.

Sz — S.p.d.t. toggle.

54— 2-pole 4-position ceramic wafer.

Note: The milliammeter MA used in the unit has a
range .of 0~50 ma. This range is used for grid-
current readings and the range is extended to
0-500 ma. for plate readings. Shunts AE and
CG should have negligible effect on the meter
readings; values of 120 ohms are used in the unit.
Shunts BF and DH must be adjusted for the
meter used; they are each 1.5 ohms in the unit.
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The 829B tube — readily available now for
only a few dollars in the surplus market — is
capable of an input of about 100 watts and an
output of approximately 70 watts, without forced
ventilation. If a blower or other means for air-
cooling is available, these excellent high-frequency
push-pull p.a. tubes can be forced to even higher
outputs. In addition, the 829B is an easy tube to
drive, requiring only about 2 grid watts with 100
watts plate input.

The tripler is cut in and out of the circuit by
means of a three-pole three-position wafer-type
switch that connects the oscillator output link to
either the 2E26 or 829B and disconnects the plate
and screen voltages from the 2E26 when that
tube is not needed. The grid and plate coils of the
829B stage are plug-in, and it will be observed
in Fig. 1 that the proper link connections to the
grid coil for the different bands are made by using
an extra set of contacts on the coil forms and
sockets.

Provision is made for driving the 829B on 10-11
meters from a VFO; in the transmitter shown in
the illustrations, this was done by running a pair
of leads to binding posts on the rear of the chassis,
leaving the leads permanently connected to the
829B grid link. An alternative arrangement that
permits disconnecting the VFO by using extra
switch wafers ganged with Sg is suggested in the
diagram. The simpler arrangement shown in the
photographs has no bad effects electrically, but
makes it necessary to disconnect the leads from
the VFO when crystal control is used.

The milliammeter is switched by means of a
two-pole four-position wafer switch and is so
shunted as to give readings for tripler grid cur-
rent, tripler plate current, power-amplifier grid
current and power-amplifier plate current. In
addition, # toggle switch is provided, as indi-
cated at Sz in the circuit diagram, for reducing

The two coils at the top are the amplifier grid and
plate coils for 10-11 mecters; the 6-meter coils are at the
bottom.
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power input during the tuning-up procedure.

Construction Details

The transmitter was constructed for table-top
aperation without a panel, and is built on a 3
3 X 17-inch chassis. Starting with the crystal
unit at the left-hand end of the chassis, the com-
ponents are mechanically laid out in a straight
line, directly in sequence according to the cir-
cuit. Immediately following the crystal unit is the
2E26 tripler, with its associated tuned grid-input
circuit below the chassis and with its plate circuit
above. The grid and plate inductors for the
tripler are not changed in band-shifting and con-
sequently can-be wound to be self-supporting,
using heavy bare or enameled wire or copper
tubing.

The tripler plate inductor is supported at one
end by a polystyrene stand-off to provide an ex-
tremely short, flexible lead from the coil to the
tube plate connector, and at the same time pro-
vide a rigid mounting for that end of the plate
inductor. The other end is supported directly on
one of the stator terminals of the plate tuning
condenser. Plate voltage is fed in at this same
point through a v.h.f. r.f. choke that is mounted
in a novel manner by passing it through a rubber
grommeét in’ the chassis in such a way that the

- low-potential end of the choke is insulated from

the chassis and supported by the grommet while
the high-potential end is in the clear. A silver-
mica by-pass capacitor is placed between the
ground terminal on the 2E26 tube socket, the
adjacent tie-point on the chassis itself and the
low-frequency end of this choke coil.

As shown in the .top view, the output of the
tripler is link-coupled to two of the prongs on the
socket for the 829B grid coil. This is a new poly-
styrene socket (Millen 41407) having a dual set
of link contacts, an arrangement that eliminates
the necessity for complicated switching when, as
in this case, a multiplier stage must be cut in or
out when changing bands. The particular coil
plugged in at any time has its link make contact
with the directly-associated link socket contacts.

The 829B amplifier occupies the right half of
the chassis. The tube is mounted horizontally,
with its input and output circuits shielded from
each other by means of the socket mounting plate.
Fiven though this “shelf” has side brackets, the
aluminum shield furnished for the socket (Millen
33999) should also be used. The top view of the
chassis does not show this shield, as it is hidden
from view by the mounting shelf. This same
socket mounting plate also carries the 829B
neutralizing condensers, which are readily con-
structed from feed-through bushings and adjust-~
able pieces of bus bar, whose position, relative
to the tube plates, can be readily adjusted to
secure the extremely low neutralizing capacity
required for this particular tube. The pieces of
bus bar should be bent as shown in the photo-
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In this bottom view the 2E26 grid coil is
just to the left of the tube socket and below
the tuning condenser. Relatively little of the
r.f. wiring is below the chassis.

L4

graph so that the free ends can be swung toward
or away from the plates of the two sections of the
829B. The over-all length should be such that the
straight portions at the ends are opposite the
bottoms of the plates, and the length of these
portions should be about one-half inch:

The grid tuning condenser for the 829B is
mounted so close to the socket that lead lengths
of only approximately one-half inch between the
two socket grid terminals and the condenser are
required. The polystyrene coil socket is mounted
directly on the variable condenser by means of
small right-angle brackets, thus permitting the
socket contact-lug to be soldered directly to the
condenser terminals at the exact point at which
the leads from the grids are also attached.

On the output side of the 829B, a similarly sym-
metrical and compact circuit arrangement re-
quires plate leads only one inch in length from the
plate connectors to the stator terminals of the
dual output condenser. The coil socket is mounted
and connections to the condenser made in the
same way as in the grid circuit. The center con-
nection of the plate coil is brought directly down
to the plate r.f. choke, which is supported by a
grommet in the chassis in the same way as the
previously-mentioned choke in the tripler circuit.
The output plug-in coil socket differs from that
used in the 829B grid circuit in that provision
has been made for an adjustable link which, when
swung to the desired coupling, can be locked into
place by means of the knurled locking supports.

On the rear of the chassis is mounted the ter-
minal strip to which connections are made for
filament and plate power, and also a pair of bind-
ing posts to which VFO input may be fed when it
is desired to use the transmitter with an existing
10-11-meter band VFO.,

In general, the wiring and mechanical assembly
are straightforward and not at all tricky. There
are a few points, however, worth special comment.
These concern the ground leads, especially around
the tripler. One-quarter inch braid is used for
essentially all grounding circuits, in order to re-
duce high-frequency impedance of the ground
connections at these points to a minimum. On
the tripler socket, Contacts 4, 7, 8 and 1 are tied
directly together with a piece of 14-inch braid,
which in turn continues on to an adjacent con-
tact on the chassis. It is to this particular strap
that one of the socket contacts in the silver-mica
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by-pass condenser from the plate choke is
gounded, as well as the ground or rotor terminals
from the 2E26 grid tuning condenser. The grid
connection to this input tuned circuit is less than
34 inch long and there is another piece of braid
directly from the No. 5 or grid contact on the
socket, down to the stator spindle of the grid
tuning condenser.

it is also important in mounting the two high-
frequency plate-circuit chokes to see that the cold
end is supported by the grommet and only the
cold end.

The arrangement of the controls is such that
should the builder desire to mount the trans-
mitter chassis in a cabinet or on a relay-rack
panel, a neat-appearing symmetrical panel ar-
rangement, will result. If this is done, a small
rectangular hole should be cut in the panel to
expose the crystal socket, rather than attempting
to remount the crystal socket from the crystal-
oscillator unit on the panel itself.

In the initial tests on the transmitter illus-
trated, an interesting experience was had in con-
nection with link circuits. Stranded wire was used
between the 2E26 plate link and its termination
on the 829B grid-coil socket. It was found that
although the 2E26 was operating normally with
adequate power in the plate circuit, yet insuffi-
cient grid drive was being obtained on the 829B.
The difficulty was discovered to be caused by a
single broken strand in the flexible lead wire con-
necting the two stages! Of course, another piece
of wire, with no broken strands, cured the
trouble; but perhaps it might be just as well in
applications of this kind to use a solid lead
covered with varnished cambric. Certainly then
there could be no question of a hidden broken
strand dissipating the missing power.

The actual connection of the transmitter to the
power supply is simplified by the inclusion of
divider resistors in the transmitter itself. The
negative high-voltage ground and the ground side
of the heater are connected to Post 1 on the
terminal strip. The other side of the heater is
connected to Post 2 and the high voltage is
connected to Post 3. For c.w. operation, Posts
4 and 5 are connected by a jumper; on 'phone
a Class B modulator is connected between the
same two posts.
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Operating Notes

The adjustment and operation of the trans-
mitter are straightforward. Those who have used
%29s before do not need to be reminded of the
necessity for neutralizing them or told how to do
it, but those who have not will find the process
very simple. The neutralizing preferably should
be done with the amplifier operating on 2 meters,
and the transmitter should be tuned as described
later but without plate voltage on the 829B
{the plate voltage may be disconnected by
leaving the modulation-transformer terminals
open). The positions of the neutralizing *‘con-
densers” —- the short lengths of wire mounted
on the stand-off insulators as shown in the
photograph — are then varied, keeping them
symmetrical with respect to the tube, until the
829B grid current remains constant when the
plate tank condenser, (1, is swung through
resonance. The adjustment is not too critical.

For 10-11-meter operation the bandswitch is
set to Position 2, the crystal oscillator switched to
the 10-11 position and the toggle switch, S, to
the “tune” position. The meter switch should
be set in Position 3, so as to read the 829B grid
current. A crystal for the correct frequency
(between 13.6 and 13.7 or 14 to 14.85 Mec.) is
then plugged into the CCO-2A crystal unit.
Final-amplifier grid and plate coils for 10-11-
meter operation should be plugged into theu
respective sockets.

After allowing the heaters to reach operating
temperature, the plate voltage is applied and the
oscillator tuned for maximum 829B grid current.
After that, the 829B grid tank condenser is
adjusted for maximum grid current. The meter
switch is then set in Position 4 so as to read the
829B plate current. This should be adjusted to
minimum by means of Cjg. After this has been
done, the “tune-transmit’ switch should be set
in the “transmit” position. The antenna coupling
link is then adjusted for maximum output. The
829B grid- and plate-tank adjustments are then
corrected to give optimum performance.

The power amplifier can be operated from a
VFO by connecting its output to the binding
posts on the back of the chassis, switching the
- band-change switch to Position 1 and following
the procedure just outlined, except insofar as the
crystal oscillator is concerned.

"The procedure on 6 meters is very similar
except that a 25- to 27-Mec. crystal is used, Si is
set for 6-meter output, and the 50-54-Mec. grid
.and plate coils are plugged in the 829B circuit.

Adjustment on 2 meters is very much the same,
and is tabulated below:

1) Turn bandswitch to Position 3. Set S in
the CCO-2A to the 2~6-meter pOSlthD

2) Turn toggle-switch S3 to ‘‘tune’” position.

3) Turn meter switch to Position 1 (reads
2E26 grid current).
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4) Plug in"24-24.22-Me. crystal.

5) Plug in 144-148-Mec. final-amplifier grid
and plate coils.

6) Turn on filament voltage.

7) Turn on plate voltage after heaters are up
to temperature.

8) Tune Cy for maximum gnd current.

9) Tune 2KE26 grid tank condenser, (s, for
maximum grid current.

10) Turn meter switch to Position 2 (reads
2E26 plate current).

11) Tune 2E26 plate tank condenser, C1o, for -
minimum grid current.

12) Turn meter switch to Position 3 (reads
829B grid current).

13) Tune 829B grid tank condenser, Cys, for
maximum current.

14) Turh meter switch to Position 4 (reads
829B plate current).

14) Tune 829B plate, C16, for minimum plate
current.

16) Turn S3 to “transmit” position.

17) Adjust antenna coupling to final amplifier
for maximum output.

18) Recheck 9, 11, 13 and 15.

The transmitter can be operated from a single
600-volt supply that is capable of delivering
250 ma., or the 600-volt supply may be used for
the 829B alone and a separate supply delivering
about 300 volts at 100 ma. used for the 6AG7
and 2E26. Under normal operating conditions
the 6AGT plate current is 35 ma. and the 2E26
plate current- 75 ma. The plate potential on the
829B can be increased to 750 volts for c.w.
operation, with a total plate-and-screen current
of 160" ma. On ‘'phone, the plate-and-screen
current should not exceed 150 ma. at 600 volts.
However, if forced air-cooling is used the plate
current, can be increased to 200 ma., at 750
volts for ¢.w. and 600 volts for "phone.

e Strays "L

WGJQV provides his DX contacts with-a
QSL service de luxe. Recently, while working
XU6GRL, “Doc’ Stuart requested QSL by mail.
“()h, that won’t be necessary,” responded Hal,
“T'll bring it over.” And so he did, WGJQV’B
ocean-hopping work with the airlines making it an
easy matter to deliver the card in person!

We are indebted to W3CPT for bringing to our
attention a War Departmiént technical manual
entitled “Suppression of Radio Noises — TM11-
4%3,”’ which may be obtained (supply limited) from
the Superintendent of Documents, G.P.0., Wash-
ington, D. C. The cost is 20¢ in cash, certified
check or money -order — no stamps. This publi-
cation makes an excellent supplement to Harold
(. Price’s article in May QST, ¢ Eliminating Car
Noise in 28-Mec. Mobile Reception.”

.

QST for



Pacte

w A ur Anaratinn

CONDUCTED BY E. P. TILTON,* WIHDQ

A AY 27th — first W4-W7 contacts on 50 Me.;
M June 27th - first W1-W7 contacts; how
about July 27th, the traditional date for
that “big night,” when transcontineutal contacts
are made in one final blaze of glory marking the
passing of the summer v.h.f. DX season? The
50-Me. gang on both coasts were ready and wait-
ing, and it was no great surprise when the signals
of W7DF, Everett, Washington, W7BQX, Port
Angeles, Washington, W7FFE and. W7FDJ,
St. Helens, Oregon, made their appearance on
the East Coast at about 9 p.m. They were in for
an hour or more, with good enough signals to
show well in the midst of the welter of W9 and
W9 signals that had been filling the low end for
an hour or so earlier. Like other post-deadline
openings, this one caused a hasty rewrite of the
opening paragraphs of this department. Not
enough is known of the accomplishments of the
W7s to present a complete report at this writing,
but it is known that scores of contacts with W1,
2 and 3 were made by the above W7s and prob-
ably others not heard here in Connecticut.

Whether this opening marks the end of the DX
season this year is a matter of some conjecture.
Even with the limited activity which had de-
veloped up to this time last year, there were
quite a few good openings during August; now
that there are stations just about everywhere in
the country, there may still be plenty of sporadic-
E left in the 6-meter band’s bag of tricks. Not
that more is needed to make 1947 a banner year
----- -in a season that has broken all records, spo-
radic-E skip has been worked almost, daily since
early May, and contacts beyond the single-hop
limit of about 1500 miles have been made so
often that they have become almost routine, at
least to some of the v.h.f. newcomers who have
never had to get them the hard way!

Tn the past, the removal of the July page from
the calendar has heralded the end of the year’s
activities for the v.h.f. enthusiast who was re-
mote from heavily-populated areas. Though his
. intentions were good, he often found it hard to
stick with the band through the long fall and
winter months, when skip contacts became less
frequent. He faces a brighter prospect in the fall
of 1947, however. This season we are just rolling
over the top of the 11-year sunspot cycle, and the
possibilities are fully as intriguing as those af-

*V. H. F. Editor, QST.
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144-MC. RECORD SMASHED!

W3EKK/1 and W3KUX Link Maine
and Washington, D.C.

Inland resord reaches 400 miles;
new 420-Mc. mark zet in California

The existing 144-Mec. vecord of 425 miles was
broken by a wide margin early in the morning of
-Aug. 7th, when W3EKK/1, Mt. Cadillac, near Bar
Harbor, Maine, worked W3KUX, Washington,
D. C., a distance of 575 miles! The new record was
the result of a carefully-planned expedition by
W3EKK, W2PAU and W2PKQ, combining efficient
gear, DX know-how, a perfeet geographical set-up,
and a fortunate break in hitting tropospheric condi-
tions right at the summer's peak.

The rig was a converted 522, with an 829 in the
final running aft 80 watts; the receiver a hopped-up
BC-639; and the antenna a vertical full-rhombie, 4
waves on a leg, terminated and aired at Philadel-
phia. Scores of stations in W2 and W3 were worked,
and the signal was heard by W4FJ, Richmond, Va.,
650 miles distant! W2PATU and W2PFQ, each with .
separate rigs, also-worked W3KUX, to share in the
record.

Proving that long-haul work on 144}Mc. is not the
exclusive property of our coastal areas, a phenome-
nal inversion made pussible contacts from the Cleve-
land area to Wisconsin and Illinois stations at
distances up to 400 miles, on July 31st. W8ML and
WS8UKS worked W9ZHB, 400 miles. W8WXV
worked W9BH.J, WOESE (Port Washington, Wis.),
W9BBU, WOJPK, W9PZS, WOWWH, WIRIW
and WOPK, all well beyond 300 miles. Reports in-
romplete — 1more later, .

A new 420-Mec. mark of 186 miles was set un July
27th, when W6VIX/6, Mt. Helix, near San Diego,
worked W6ZRN/6, Mt. ¥razier. Both stutions used
converted BC-645 rigs and parabolic reflectors.
W6IBS/6, Point Loma, also worked W6ZRN/6,
176 miles, and W6DJW and W6WWP, in the los
Angeles urea, about 100 miles.

forded by the summer-skip season. In addition, -
widespread new activity throughout the United
States has demonstrated the value of the 50-Mec.
band for operation over a radius of 100 miles or
more, and many parts of the country will be
enjoying such contacts for the first time, filling
the in-between periods when no DX work is in
prospect. Cireat strides in extending the reliable
range of operation, on both 50 and 144 Mec., have
proved that both bands can be employed success-
fully almost anywhere, and 1947 bids fair to
become the first year in which. there has been
consistent ¢ountry-wide v.h.f. activity around
the calendar.
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And what are the 50-Me¢. DX prospects? Many
of us like to try our hands at the prediction of
sporadic-£ skip openingg, but few have been able
to achieve more than occasional success. The
opportunities for ¥y DX are, however, laid out
for us in black and white by the Central Radio
Propagation Laboratory’s prediction charts. By
a study of these charts, and by careful observa-
tion of signals heard in the range between 30 and
50 Me., one can plot his chances with reasonable
certainty, both as to time and date. The predic-
tions show the maximum usable frequency for Fa
propagation rising sharply during September,
going over 50 Mc. at several points. From South-
ern United States to Peru (where QOA4AE and
others will be on hand) the m.u.f. is up to 50 Mec.
in September and October, as compared with
only a little over 40 Mec. in the corresponding
period last year.

Previous experience indicates that a predic-
tion of 44 Mec. for any month is high enough to
present the possibility of a 50-Mec. (SO at the
- peak period during that month. (The prediction

for-the North Atlantic path for November, 1946,
was 44 Me.) It should be encouraging to v.h.f.
DX aspirants to know that predictions of 44 Mec.
or higher are shown for Qctober, 1047, for the
tollowing representative paths; the most favor-
able time for each i8 indicated:

W4, W5 to OA, 1200-1500 EST; W1 to W6,
1200-1700 EST; W3 to SU, 0930-1230 EST;
W6 to J9, 1400 PST.

These are samples wherein the predicted m.u.f.
15 sufficiently above last year’s predictions to
warrant tests by interested workers. Many other
paths, which were high last year, are as high or

higher in 1947, and with increased interest and
activity at most points there is a much better
chance for long-distance contacts.

Already, the 28-Mec. band is coming to life (in
faut, it never went. completely dead this summer)
and now is none too soon to be lining up test
schedules with interested parties in other coun-
tries. As things stand at Atlantic City, this may
be the last opportunity for some foreign ama-
teurs, particularly those of Europe, to attempt
two-way v.h.f. contacts with other countries.
Let’s all make the most of it! Crossband tests
with foreign stations having 50-Mec. receiving
facilities represent what is probably the best
means of .determining whether a given path is
open. Listening in the range just below 50 Me.
for harmonics and fundamental transmissions
will show whether such tests are in order. A check
on the predictions will show the best time of day.
This will be about one to three hours after mid-
day for north-south paths, and somewhat before
noon at.the western end of east-west paths, as a
general rule. Obviously, a general-coverage v.h.f.
receiver is handy in this work, and the ability to
change bands rapidly with both transmitter and
receiver is highly advantageous.

50-Mc. WAS in 19477

Mississippi is on! On the evening of July 10th,
50-Mc. men all through the northeastern part of
the coiintry were. electrified by the sound of a
voice repeating familiar words, which, had they
emanated from almost anywhere else, would have
gone unregarded. . These magic - words were
* Hello test — WSJTI, Jackson, Mississippi, test-
ing — hello test -——"” One could almost feel the
weight of the receivers leaning on that frequency!
Mississippi, at last! Never before had anyone
ever heard a single sign of 50-Me. activity from
this, the last state left on the unworked list.
Every time the fading carrier left the air there
was ‘a roar from Wls, 28 and 3s — “WSJTI,
W5JTI —", but Tim wasn’t having any right
then! '

When he finally stood by for calls he had to
peel thein off in layers. Anxious W1s sighed when
they heaid that he was using a folded dipole, four
feet off the ground ~— would he give up, and dis-
appear from the band before they had a chance
to grab him? They were reassured, however,
when the signal of W5JTI appeared again and
again, its operator obviously interested in doing
a good job on 6, not only when the band is hot
with skip, but in promoting use of 50 Mc. for

¢

Second only to the arrays used in early radar-warning
service, the 144-Me. beam at W1LKH, Olncyville, R. T,
has 48 elements, each of which is adjustable. It consists
of 16 half-waves in phase, with reflectors and dircctors.
It has a gain of nearly 20 db.
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daily contacts within the local range as well.
Tim is working on several other fellows in his
state, and is hopeful of lining up codperation with
stations in surrounding states, with a view to
establishing permanent activity in that area.

The arrival of WSJTI on the 50-Mec. scene
leaves only Vermont and South Carolina without
resident activity. Vermont contacts were pro-
vided for 57 stations in 14 states by W3CIR/1,
operating his mobile rig from Hogback a.nd
Equinox Mountains; and South Carolina QSOs
have resulted frorn similar mobile efforts by
W4HVV/4 and W5VV/4. So, for the first time,
a v.h.f. WAS is at last possible. The experiences

“of June and July have served to demonstrate
that there is no distance within the United States
that cannot be covered on 50 Mec. Everyone can
work everyone else; the W9s and W@s have an
advantage, it’s true, but 44 states worked this
year by W4GJO, 42 by W3CIR/1 and WI1CLS,
and 37 by W7BQX show that the WAS race is
no walkaway for the Middle West.

A beautiful bronze plaque is being provided by
ARRL, to be awarded to the first operator to
work them all. The WAS box, appearing for the

“second time herewith, shows the standings of the
known leaders in each call area. To make this list
(and to stay on it) send in a postcard or letter
listing one station for each state worked, and
follow this each month with a list of new states
added. The listing is automatic for Marathon
participants, of course. The reports should be in
the writer’s hands by the 25th of each month.

Pacific Islands Work on 50 Mc.

Last month we reported, unfortunately in
somewhat garbled form, the first two-way work
between Tokio and Okinawa, and between Yoko-
hama and Iwo Jima. With apologies to the prin-
cipals, whose calls were reported incorrectly, we
confirm that W5LIV/Iwo worked W2CDJ/J2,
at Yokohama, on June 28th, at 0350 GCT. At
this time W2CDJ/J2 was ‘hearing J9ACS on
Okinawa, and JOACS was heard later the same

day on Iwo. Contact with JOACS was made by .

WS5LIV/Iwo on July 2nd, and a 4-way QSO in-
volving JOAAO and J9AATI was maintained for
3% hours. J2AAO, Tokio, and W2CDJ/J2
worked the Okinawa stations on this date also,
but no work was possible between the Tokio and
Yokohama stations and Iwo. On July 14th,
W5LIV/Iwo heard a signal, apparently-of U. S.
origin, for a brief period, and-the antomatic
transmission of JOACS was copied again on this
date. W5LIV is leaving Iwo in late August, but
he writes that W3KXO/Iwo is on 6 and that
others are expected to follow.

W2CDJ/J2 reports that the automatic trans-
mission of JOACS can be copied almost daily,
with good strength and little fading. He gives the
following frequencies of active stations: JO9AAO
— 50.02, JOACS —-50.04, W5LIV/Iwo — 50.4,
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Standings as of July 30th
WBCIR/1 42 WHAVT 92 WaJMS 32
WICLS 42 WOALU 31
WILLL 40  W5ML 3% WOFKI 26
WIHDQ 39  WSAJG 38  WOHSB 26
WIHMS 32 W5VV 36 WIUIA 27
WICGY 32  WsFSC 33 W9AR 21
WIJLK 30  WASILY 29 WOMBL 10
WIAEP 36 WAZ%ZF a9 WeCZD U1
WICLH 27 WAESZ 25
WIAF 24 WAL 22 WAZIB 43

W5GNQ 21 WAQIN 43
WOBYM 36 WATQK 42
W2AMJ 85  WEANN 928 WASV 12
W2RLV 33 WGOVK 28  WahiM 4
WoIDZ 31 W6WNN 24 WoUSI 41
W2QVH 31 WGBPT  2n  WACXB 41
W2PWP 29 W6HZ 16 WAHXY 40
W6BWG 9 W@INI 40
W3RUE 27 wayuQ 39
WACGV 25 W7BQX 37 WalHs 38
W30R 23 WIITE 31 WACIT 36
W3LFT 11 W7QAP 26  W@DKS 34
WIKMZ/3 31 Ww7iCD 19 WAYKX 36
W7ITXM  J7  WaBIV 35
WIGJ0 44 W7IPN 12 WaDYG 33
WIQN 40 WaDNW 27
WAGTY 40 WRRFW 23 WARYF 32
WiDRZ 35  WSTDJ] @I WOVIK 20
WAEQR 3t WSQOQS 20
W4EID 83 VEIQY 19
4FBH 31 WIDWU 45  VIEIQZ 19
WAWMI 29  WOPK 43 VESANY 16
4HVV 26 WozHB 41 VE2GT i
W4EMM 25  W9ZHL 39  XEIKE 12

J2AAO —51.125, and W2CDJ/J2 —52.2 Me.
There is considerable interest in the fall Fy pros-
pects, and it is expected that many DX contacts
will be made by the Pacific Islands gang this fall
and winter.

Down in Australia and New Zealand there are
high hopes of DX contacts this year on 6. More
stations are active this year, and equipment and
antennas are being improved. According to a
message received from VK3MJ, the Vietorian
Division of the WIA has announced a v.h.f. field
day on September 7th. All VK states and ZL
have been notified, and a majority of their sta-
tions will be active between 0200 and 0700 GCT.

Other DX reports this month come from Eng-
land and Argentina. G5BY now has 10 countries
on 58 Me,, including G, GW, F, FA, I, HB, OK,
0%, SM and ZB1. He has been reported heard by
PA@GPN and has heard ON4IF, both by tropo-
spheric bending of no mean proportions. Work
across to the stations on the Continent has be-
come quite common in England, but this is a
considerable feat for G5BY, in view of his locu-
tion on the southwestern coast. Hilton is now
using a 58Mec. version of the 4-element array
originally described in these pages last July, and

(Continued on page 140)
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Correspondence
FromMembers-

The Publishers of ST assume no reaponsibility for statements made herein by correspondents.

“ALL WORK TOGETHER”
Cambridge N. Y.
Editor, QST
« + . InJune Qthhere isa letter from WOPXH belittling
the License Manual. I must write in defense. In February [
bought this plus Learning the Code plus the new Handbovk.
I found that all worked together if one bothered to learn
why the answers in the ifanual are the correct ones.
I am still a beginner, but I dislike sceing my old friend
abused. Personally, I am grateful to the League for making
this information available to newcomers at such a ridicu-

lously low price.
— H. Herman Hitchcock

HI

1103 Peachtree St., N. E., Atlanta, Ga.
Editor, QST": '

What young squirt up there at Hq. had the nerve to take
to task the old timers who still use the good old-fashioned
amateur term of “aich eye’'?

Say, son, it's too bad that the OM is still not with us for
if he were, you, who wrote this in ** Briefs,"” would surely
be subjected to the torture of the Wouffhong and Retty-
snitch. Better be careful how you comment on the likings of
the “old timers'’; we still like to say *aich eye" and dog-
one it, we're going to keep on saying it as long as we have
the old spirit of the OM in our blood.

— Henry L. Reid, W4{RU

THE HAM SPIRIT

[Eprtor's Norte: The following letter was written to an
SWL in New York by an amateur who is helping him pre-
pare for the exam. Because of the inspirational message it
éarries, we have obtained, through W2KDC and W2IAG,
permission to publish the letter.|

‘ Ahmeek, Mich.

Dear Johnny:

1 was going to write this letter last night but I ran into
several old friends on the 10-meter band, and I just couldn’t
regist calling them. Our QSOs stretched out so long (I'm a
terrible gas bag on the air, hi) that I was an hour late for
supper and too tired to write to you. So I am writing to you
this morning before I turn on the rig. That way it will catch
the same mail.

Gee, I sure am having fun on the air, Johnny. My brother-
in-law, W8SOX, rebuilt my rig for me so it would be suitable
for use now when I am unable to reach over to handle the
controls. It now has a full set of relays, all of them activated
by the push-to-talk switch on my microphone so that the
antenns is automatically switched from receiver to trans-
mitter, receiver plate current is shut off and transmitter
plate turned on, etc., when I press'the mike switch to talk,
and all the operations are reversed and I am ready to re-
ceive- the moment I release the pressure on the switch.
R0 all I need in bed with me is my mike, and the transmitter
is nearby 8o I can watch the dials on the meters and see
that nothing goes wrong. The receiver is on a small roller
table right up against the bed so I can tune around easily.
Nowadays I work only on 10 and 11 meters. The xmtr can
be switched from one frequency to another in about 40
seconds. My wife does the switching.

I broke my back in 1928, Johnny. It got fixed up pretty
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well but bothered me a lot after that, so I was stiff and
clumsy. In 1933 T was out deer hunting alone. Thought I
heard a deer and jumped up on a windfall to sce over the
surrounding brush. The bark was loose on the old tree und
I slipped. Was too stiff to catch my balance and fell with
my back across the fallen tree. Broke my back again in the
same place. 1 had to drag myself home to our farm through
snow and slush and it took me over 10 hours to make the 214
miles. I fainted preity often, I guess. Anyway, everyone
was asleep when I got home and I passed out again on the
steps and lay there until the folks were up in the morning.

No one knew I had a broken huck, and by morning I was
unable fo talk and tell them. So I was lifted about and
moved about more than was good for me, and the doctor
treated me for the bronchitis and pneumonia I had de-
veloped. By the time I was able to write a note telling about
my back several weeks had gone by. They took me to the
hospital hut could do nothing. They said the damage was too
asevere. They gave me 6 months tolive. I sure felt tough and
like the whole world was down on me. I wouldn't talk to
anyone, even my hest friends. Even turned my face to the
wall and stayed that way 4 days without eating or anything.
1 was about 2+ then, Johnny.

A pal of mine brought me a stack of magazines to read. I
told him to get the heck out, but he left the magazines. Gee,
I was d punk in those days. In the stack of magazines was a
copy of QST'. How it got there I don't know because my pal
was not a ham and neither of us had ever heard of ham
radio. But it sounded swell to think a fellow could talk to
someone clse over the air, 80 when I saw an ad for the
Handbook and the booklet How To Become a Radio Amateur,
II: borrowed $1.25 from my kid brother und ordered the

ooks.

In six hours I had doped out what parts I would need for a
2-tube receiver, and my brother ordered the tubes, parts and
batterics. We used an old aluminum pot for a revr chassis

. and wound an 80-meter coil, and the darned thing worked

the very first time we tested it. That's the only time I've
ever had that good luck, hil We got an old b.c. revr from
someone and got enough stuff to build a transmitter using a
single Type 30 2-volt battery tube. After we got it working
we took our revr apart to use the parts in building a monitor
30 we could listen to our signals. Then we used the same parts
to bnild a wavemeter. Then the same parts to build a code

. oscillator, because by now I was darned sure I wanted to

learn the code and get a ham ticket. I learned 10 w.p.m. in
about 3 weeks and then studied the regulations and theory
some more. I had kept tearing up the rcvrs, monitors, code
oscillators, etc. I had built in order to build other circuits
shown in the Handbook and that kind of made theory a little
easier and quicker to learn. For code practice 1 used the
regulations for a text and because I repeated the regulations
80 often in code they stuck pretty well in my noggin. I had
80 much pain that I couldn't slecep and so I spent day and
night on the bam stuff and a little over 2 months after I had
seen my first QST I had taken my exam and 2 weeks after
that I had my ticket, W9SQB.

After T had that I was willing to let my brother spend
more money (about $20) 80 I could have tubes, batteries and
parts enough to have a rcvr, xmtr, and monitor going all at
the sutné time. My brother would wire in the parts and hold.
the chassis over me on the bed and hand me the hot solider-
ing iron so I could do the soldering. 1 atill have white scars
on my chest and stomach from hot solder that burned
through the bed clothes and onto my hide, hil ’

I worked 80-meter c,w. and had hundreds of QSOs in 4
vears. It was real heaven because here I could talk to
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all sorts of fellows and none of them could see that I was
crippled. I was preity sensitive about how I looked, hi!

Well, I didn’t die! I am here yet and over 12 years hus
zone by since the 3 doctors I had gave me that 6 months to
live. In fact, 2 of those doctors have since died and I am
still very much on deckl I was so darned busy hamming and
having so much fun out of it that I didn't have uny time for
dying. I didn't have time to think how bent and thin I
looked or how much hunting, fishing and swimming I wus
missing. I even had daily skeds with half a dozen fellows, and
several of them drove up hundreds of miles to visit me be-
cause we had had so much fun on the air. And when they saw
I was crippled and couldn’t even get out of bed it may have
been a surprise, but it didn't bother them any and they
didn’t think any the less of me, so I got over worrying how I
looked.

‘That first year I ran into W9PCU on the air and learned
she was a YL. She lived a couple of hundred miles away from
e, 80 1 figured it was okay to rag-chew with her as often as
I liked because she would never see me anyway. We had so
much fun and our tastes were so much alike that pretty soon
we were having a daily sked that often lasted 2 or 3 hours —
in fact, sometimes we had two skeds in a day. The following
spring she told me she was attending the Upper Michigan
Hamfest at Marquette and asked if I would be there. I told
her I couldn’t make it, so she said she would drop in on me
on her way to the hamfest.

1 was pretty scared, but she was nice. It didn't bother her
that I was crippled. She was just tickled pink to meet the
guy she had had 50 many swell QSOs with and who liked so
many of the things she did. Johnny, that did it. I fell in love
with her right there and 1 didn't give a damn that I was
unable to support a wife or anything like that. In 30 days 1
could hobble around a little with a short cane. In the sum-
mer of 1935 I went to visit her at the tourist resort her dad
owned, and by golly, I got a job there as bookkeeper. I
held the job until her dad sold the place in 1938.

I went out and got another job, as cuseworker at a wel-
fare camp for homeless men, and in 1940 the YL and I were
married. Shortly after that I slipped on my crutches and
was hurt again. Spent quite a while in a hospital and had
to give up my job, But soon as I got out I got another job
vun a WPA clerical project and in a short time I was county
foreman on it, crutches and ail. I was appointed a member
of our County Rationing Board when the war came, and
soon became chairman of it. Also became director of the
Civilian Defense Volunteer office in our county. And heck,
I was only a hick, a farm boy who had not even completed
high school before going to work in the copper mines. Any-
thing 1 had learned was Jearned after that first meeting with
the YL when I made up my mind I was going to marry her.
(She must have had an inkling of how I felt and been all for
the deal in order to wait until I felt ready to pop the ques-
tion, hil)

That extra war work on top of my-regular job was too
much for me and my ticker gave out. Doc said no heart
could stand all that chasing around on crutches. So I had to
quit everything and get into bed in 1943. [ had a hobby of
cutting and polishing agates and other semiprecious gems,
and a little rig I could have shoved to the bedside, so I

passed the time on that, seeing that ham radio was out for.

the duration.

The next year I tried selling some agates (we were on
public relief) and sold about $280 worth. That looked good
to me 50 I spent all that money on better equipment, and by
the summer of 1945 I was self-supporting again and able to
get off relief. This year our business has expanded enough
o that we can afford to hire two employees and were able to
buy our own home besides. Only trouble was that we started
on such a slender shoestring that we could not afford to hire
help at the start, and for the first 18 months I worked 16 to
20 hours a day, every day including Sundays, to get the busi-
ness going as well as I wanted it to go. So about 2 months
ago the old ticker began to get fussy again and I had to drop
everything and just plain relax. Doc says I have another 3
or 4 months to go before I can attend to any business again.
But what the heck, with 10 meters open that's a pleasure,
hi! First chapce I've had for hamming since 1939 and I'm
like a kid in clover. And I don’t have to worry about busi-
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ness because my wife is managing it as well as I ever did, and
the two men we have working for us are steady and.capable.

I sure am lucky, and I owe it all to ham radio. It saved
my life back there in '33-'34; it brought me my wife who
gave me the courage to go ahead and live without fecling
I was all washed up; it taught me (through my wife) the
gem-cutting hobby that is now supporting us and has given
us 2 new home, I have something that's downright fun to
keep me occupied and help pass the hours now while I am
temporarily laid up again. We have » beautiful daughter
444 years old. My wife is thie most wonderful companion any-
one could possibly have. She says she has never been happier
than in the six years she has been married to me. We are
happy, Johnny.

And the nicest compliment I've ever heard was from my
sister-in-law, She said, * You know, Hank, I can never seem
to remember that you are crippled. Every time I come to see
you you are busy as can be with something or other and so
enthusiastic about some piece of good luck with something
you have been doing that I always picture you as bustling
around all over the place doing this and that.”’

And yesterday one of my old high school teachers whom
I have known since 1923 came to see me and looked at me for,
the longest time while I finished a QSO I wasin. When I was
through he shook his head and said: **Henry, I simply cannot
figure you out. In the twenty-something years I have known
you I have rushed to a hospital at least a dozen times be-
cause I had heard you had a serious accident or were seri-
ously ill. Today I came to see you in a hurry because I heard
vou _had another heart attack yesterday and here you are
joking with somebody in Oregon, and right this minute you
are grinning at me like you had just got a million dollars.
Any time I sce you you are grinning about something or
other. You just do not make sense to me, Henry."

What could I tell him? Heck, Johnny, I died over 12 years
ago and I'm satill here. Every day is clear profit. Why cry
about it? I've got the world by the tail and by golly I'm
going to keep swinging it for a long time to come, It will be
4 dizzy world before I shuffle off, hil

So, Johnny, you get after those hams and get them to
tuke you over that theory and 13 w.p.m. code hump so you
can gel on the air. Let me know what your set-up is and if
there is any way I can help you — any books you nced or
radio parts or equipment,.

1 know you love ham radio already or you would not be
such an enthusiastic SWL. Don’t be shy about asking any
local bams you know or hear of for help or info. The ham
bug is a peculiar insect. When it bites a fellow, not only
does he become nuts about the game in his own right but he
wets as much fun out of passing the bug on to others who
have not yet been bitten. Hams are swell scouts, Johnny.
I mean that. A ham may not know you from Adam but just
cull him up and let him know you want to get on the air and
want some dope. Watch that guy cling to you like a lost
brother until he is sure you are contaminated with the virus
hammicus. You've got to get on the air, Johnny. Any way
! can help, just let me know.

-— Hank, WSYFT

THE HIGH END OF 6

101 Bay State Rd., Boston, Mass.
Editor, QS8T-.

Since the sporadic-E propagation began some weeks
ago, W1BJB, phase-modulated, at 52.68 Mc. has sat in on
the great majority of the guod openings, as well as many not
30 good. I hasten to assure you that a mobile unit in what
used to be called Chinese Turkestan is not more remote, from
the standpoint of sporadic-#, than 52.68 Mo. in Lincoln,
Mass. During the course of these numerous openings,
W1BJB has called CQ nearly 400 times. The results are dif-
ficult to deal with statistically, since no answer has ever been
received!

On occasions when some neighboring good Samaritan
wmong the a.m. stations has primed an outlander to look for
me, there has never been any difficulty in establishing or
maintaining contacts, but aside from W4QN, who heard me

(Continued on page 162)
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Praise for Cleveland. Mr. George S. Turner,
chief of the FCC Field Enginecring & Monitoring
Division, recently reviewed correspondence re-
ceived from FCC’s Cleveland field office. Mr.
Paul Holloway, engineer-in-charge, dctailed the
constructive accomplishments of Cleveland ama-
teurs in handling their BCI cases:

. . Cleveland is particularly fortunate in having very
active and efficient Radio Club Interference Committees.
‘The broadcasting stations have been contacted by the clubs
and requested to refer BCI complaints to certain amateurs
instead of to the FCC office. The newspapers have been
furnished with and have printed articles to the effect that
because s radio receiver picks up excessive noises and
untunable voices, it does not necessarily follow that some
amateur is operating 1mproperly However, in the event
interference of some kind is experienced, the listener is
requested to cail the club’s telephone number. He is then
advised that the matter will be investigated. One com-
mitteeman handled as many as forty cases in one month.
He did not call a case closed until after a check-back later
to sce if the complainant was still satisfied. . . .

Clubs and BCI. Establishmeni of an interfer-
ence committee within the framework of every
amateur radio club is recommended as certain
to pay dividends to both the club group and the
community, as well as to the amateur service
generally.

ﬁtandmg ARRL policy recommends that as a

service to local members, each affiliated radio club
organize and maintain interference committees.
The typical committee is made up of five mem-
bers: two broadcast listeners, who may be promi-
nent citizens with suitable interest and inclina~
tions, two technically-skilled amateurs, and one
representative of or contact with the local press.

In actual operation, the committee approves
data prepared for newspaper publication soliciting
interference complaints, explaining the many
sources and probable nature of different types of
interference. Complaints not relating to amateur
radio are referred to the organizations or in-
dividuals responsible for operation of the inter-
fering devices. The committee spends its major
effort assisting individual amateurs and their
neighbors to reach a satisfactory operating situa-
tion. A small proportion of the cases is usually
identified as of amateur origin. While local poli-
cies of interference committees may vary slightly
from point to point, the above outline describes
the successful approach made by most clubs to
this problem.

The ARRL Communications Department
publishes two circulars to assist amateurs in their
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interference and public relations problems. These
are available in reasonable guantities for use by
club interference committees; also in single
copies on request of ARRL members. A one-page
mimeograph explains interference and its many
sources in layman terms, offering BCLs a basis
for tests to ascertain possible sources of inter-
ference. A sunimary of remedies for reducing and
eliminating interference to broadcast receivers
by external or internal means is likewise available
under the title Typical Solutions to BCI. For data
in connection with interference to television re-
ceivers see W2RYI's article, August QST, and
George Grammer’s article, this issue.

T Regulations. Headquarters of the Eighth
Army, ‘overseas, has just amended its “Regula-
tions (GGoverning Amateur Radio Operation by
Allied Personnel in Japan.” Effective June 12,
1947, an additional band, 14,150-14,200 kc., was
authorized “for trans-oceanic radio telephone
only, subject to the limitation that the band be
used exclusively for amateur radio telephone
communication to the nations of legal domicile of
licensce.”” The GI amateurs accorded this new
operating privilege can, if U. 8. citizens, work
direct from J with Class A amateurs in the con-
tinental . 8. A. using 14,200-14,300-ke. A3
emission, or.crossband to other U. S. amateurs.
Citizens of the United Kingdom can work A3
with British Isles only and Australian citizens to
Australia only on these 50 ke. Any deviation from
the highest standards of equipment, emission or
operating practice will result in immediate with-
drawal of this privilege.

Concerning amateur message traffic, we should
again muote that the regulations governing GI

_stationg in the Japanese area confine such mes-

sage traffic strictly to persons in the U. 8. mili-
tary service. There must be no pecuniary interest
involved in the subject matter of messages, and
traffic to or from Japanese civilians is sirictly
prohibited.

Implications of Brenk—ln. BK means “stop
whatever you are doing and answer me.” Received
in the middle of a transmission, or during a mes-
sage, BK intimates that the communication has
heen interrupted (1) by a possible interfering sta-
tion, (2) drop out of a word or more, or (3) by fast-
changing propagation conditions. A local caller,
family or business emergency, failure of equlp-
ment, ringing telephone, etc., can require a
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“break.” Usually, however, communication can
continue without delay. In conversation BK
is a way to interject a comment. In traffic it is a
way to get the word missed immediately, without
later pause for fills, A BK may require QSV or
QSY to circumvent interference conditions.
Break-in makes it possible to interrupt a contact
instead of wasting transmission on deaf ears, and
permits immediate attempt to correct the diffi-
culties, Used after calls, BIX means to call imme-
diately. We have heard fellows use it and called
them, only to find that they didn’t ‘““break,” or
pause in their call to listen. It is strongly urged
that no one use BK unless he is set up to receive tm-~
medialely once his key or microphone is tnactivated.
Break-in of course works in the groups that fully
understand its use . . . and between stations
equipped for full break-in. Let’s talk up push-to-
talk and break-in as soon as we have it working
so the advantages may be more universally avail-
able. Since most amateurs d6 not have remotely-
controlled transmitters, VFO users should be re-
minded in attempting to ‘“break” stations they
call first (as well as in all calling of DX stations)
to make their calls at least two to five ke. off the

frequency of the station called. Every amateur -

who does 7ot have break-in, please note: When
you copy BK it is not necessary for you to have
equipment working break-in fashion. You can
nevertheless break the man who requests it and
enjoy the advantages!

Cleaning Up Signals. Right at the start of

this new radio season is a good time to check into -

transmitter performance. Whether you operate in
a section traffic net which will now be getting
under way, or in DX or casual fraternal work, a
check-up is worth while. According to our mail
bag, many hams have been cited over the sum-
mer period under FCC Rule 12.133 on spurious
radiation. BM (W1KKS) remarks, ‘“’Phone
operators sometimes comment about a station
splattering, hoping the guilty party will take the
hint. Checking for parasitics.and trouble off
one’s exact frequency is important” when using
c.w. as well as 'phone. Some keyed VFOs splat~
ter, as anyone can check by listening on 14 Mec.
when signals are strong. The trend toward
buffer-keyed VFOs is 0.K., but to avoid citation
fellows should clean these up, and not be satisfied
with just throwing a band-scooter together.”
A word to the wise . . . i

On Cooperation. W2UTF  writes .
Then there is the fellow who disappears into thin
air if you ask him to QRS or take a message.
Others promise a QSL and never write it. July
QST mentioned long CQs but apparently some
amateurs can’t read. Two nights ago I heard one
operator who yelled CQ for four minutes. Such
length of calls is unnecessary even when QRM is
bad.” Codperation of all operators in accurate
handling and delivery of traffic whenever practi-
cable and fajthful performance of promises to send

[
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SHF1X, the schooner . lbatross of the¥WSwedish
Round-the-World Decp-Sea Qceanographic Fxpedition,
works on 7024, 14,350 and 28,420 kec. The mobile in-
stallation is used for contacting amateurs, and assistance -
is appreciated in relaying messages to SHF1, which
station is located at Chalmers Institute of Technology,
Gothenburg, Sweden. The Albatross’ rig is a 350-watter;
a rotary beaw is used for 28 Mec. The schooner passed
through the Panama Canal about August 18th bound
for the Galapagos Islands, Marquesas, Hawaii, the
Marshalls, Carolines (due about Christmas time) and
the Dutch East Indies. The expedition will return by
the summer of 1948 via Ceylon, the Indian Ocean, Suez
Canal, Mediterrancan and Atlantic. QSLs may be sent
to: Professor Hans Pettersson, Director of the Ocean-
ographic Institute, Attn. Viggo Wentzel, Radio Oper-
ator, Research Laboratory of Electronics, Gothenburg,
Sweden.

acknowledgment cards (or frank reason why
this cannot be done in place of promises) should
be the policy of all amateurs.

The good fall operating weather should be just
around the corner as you receive this QST.
Section nets, c.w. and ’phone, will be reopening.
ARRL trunk-line posts along 14 north-south
east-west routes will be given to sincere . tratfic
men. ORS and those eligible for appointment by
having submitted three monthly traffic reports, -
are invited to apply. We are calling for code-
practice stations too. Whatever your interest,
get in the swim and enjoy amateur radio operat-
ing. Write your SCM (sce p. 6) for blanks for
ORS, OPS or OES posts. Also, give the ¥MT
(Sept. 19th) a whirl if you can measure frequen-
cies accurately. - - F.E.H.
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HIGH CLAIMED SCORES —
1947 FIELD DAY

Advance indications are that the 1947 ARRIL
Field Day set many new records for high scores
and participation. Logs have been arriving in
large volume at Hq. and it will be some time be-
fore we are able to analyze the results. The high-
est claimed scores submitted are listed below.
These are subject to checking and grouping ac-
cording to number of simultaneously-operated
transmitters used at cach station and are not to
be considered a final tally. A complete FD report
will be presented in a later issue.

CLUB GROUPS

(Listing shows club name, call used in ¥D, claimed score
and number of simultanecously-operated transmitters.)
Jersey Shore Amateur Radio Asso-

clation. .oovvvnin il W2GSA/2 15,724-10
Frankford Radio Club. .......... W3FRY/2 13,923-10
Palomar Radio Club. . .. WeNWG/6 13,298-11
Tri-County Radio Assocmtxon ‘W20M/2  13,149-10
Somerset Hills Radio Club. ..... W2zZD/2 10,674-8
Monmouth County Amateur Radio

Association.......... ... W2WEK/2 10,422-10
Mountaineors Amateur Radio Asso- .

ciatlon............... [P W8JIM/8 9891-9
York Road Radio Club. . ........ w3QVv/3 9783-7
Four Lakes Amateur Radio Club.. W9SWQ/9  8937-5
Minneapolis Radio Club......... WoKIS/8. 8676~6
West Side Radio Club of Toronto. YE3JJ/3 8325-6
York Radio Club.... .......... WoGY/9 8217-4
Wisconsin Valley Radio Association WORQM/9 8163-2
KBT RadioClub......vo.vuun. W2CLO/2 8046~5
Central Jersey Radio Club....... W2AI/2 79684
Citrus Belt Amateur Radio Club.. W6IK/6 79656
New Haven Amateur Radio Asso-

ciation......viiienninii W1GB/1 76686
Cleveland Brasspounders Associa-

ton. oevviiiiini W8ROX /& 7623-3
Concord Brasspounders WwW10C/1 7443-3
South Lyme Beer, Chowder and

Propagation Society........... WI1EH/ 1 7380~1
Dayton Amateur Radio Association W8TQ/3 7029-3
Bridgeport Radio Amateurs Club.. WINKR/1 6867-4
Pole Cats Emergency Corps of the :

Hamfesters Radio Club......... WIDXU/9 6750-4
Schenectady Amateur Radio Asso-

ciation. . ...veiii i W2NIV/2 6561-3
Lakeland Amateur Radio Associa-

ton. . Lii.iiiiii i W2VDJ/2 5994-5
Radio Club of Oklahoma A. & M.. W5YJ /5 5886-3
Woodpeckers, Hamfesters Radio

Club. s oveeriiniine i WOWEN/9 5634-4
Trenton Radio Society. s.v.-. W2RNX/2 56074
Racine Megacycle (‘1ub .......... WaQC 9 5598-5
Syracuse Amateur Radio Club.... W2AW/2 5589-4
Delta Radio Club of New Orleans. W5BPL/5 5472--8
Candlewood Amateur Radio Asso-

elation....oooeviiiiiiiiiiian WI1VB/1 5319-2
Bloomfield Radio Club waJC/2 4800-2
Detroit Amateur Radio Association WSNLG/8  4797-2
Yonkers Amateur Radio Club. ... W2NY/2 4797-4
Delaware Valley Radio Association W2ZQ/2 4623-4
Ocean View Amateur Radio Club. W4LBG/4 4554~1
Lancaster Radio Transmitting So-

[ 1% AN W3KBZ/3  4554-3
Manchester Radio Club......... W1DJC/1 44343
Suffolk County Radio Club and

Suffolk Amateur Radio Club. ... W2US/2 4407-7
Mercer County Radio Association. W30AJ/8 4059~-4
San Antonio Radio Club......... W5UB/5 3510-3
Electron Club of Denver......... W@AAB/B 3483-4
Recreation Radio Club.......... WILXT/1 3465-1
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La Crosse Radio Amateur Club... WgAKY/9  3303-4
The Horseshoe Radio Club....... W3QZF/3 3096-2
Winston-Salem Amateur RadioClub W4NC/4 3042-2
Central Ohio Radio Club... ... WSAIC/8 2970-1
Chattanooga Amateur Radio Club. W4FLS/4 2610-1
Baltimore Amateur Radio Club 8o-

clety. cooiiiiii i LR W3VT/3 2520-5
Cambridge Amateur Radio Club . WS8HDG/8  2484-1
Kickapoo Radio Operators. ...... W9AML/9  2358-2
Skagit Amateur Radio Club. .. ... W7JKB/7 2340-3 -
Calgary Amateur Radio Association VE6NQ 2286-3
Queens Radio Amateurs......... W2TZT/2 2259-1
FForest Nymphs Radio Society.... W9BRD/9  2025-1
Utica Amateur Radio Club....... W2NNK/2 2007-1

NONCLUB GROUPS & INDIVIDUALS

(Listing shows call used by each group, number of oper-
ators, claimed score, and number of simultaneously-operated
transmitters.)

W6ERT,/6 11-6791-6 W6BAM/6..... 2-3307-1
W3AM /4 .. 8-6498-3 ~ W2FBA/2...... 2-2970-1
W6EYH /6 3-6170-1 ' WSLCN/8 2-2727-1
W3EIS/3....... 12-4677-4 - W6NIK/6 5-2678-4
W8GW/S8....... 10-4626-3 W@DEP/g...... 5-2655-1
WI1BDI/1...... 6-4215-1 = W7HAZ/7...... 4-2336-1
W7Ju/7..,.... 1-4050~1  WS8JTI/8....... 4-2322-2
W4HHU/4. . ... 6-3726-2 W7RT/7....... -2061-1

WS8AIL/8....... 3-3466-2

KX6USN, BIKINI ATOLL

FCC has assigned the prefix KX6 to the
Marshall Islands group. This assignment was
made at the instigation of the Navy Department,
the *“X” being taken from Operation Crossroads.
Captain Christian Engleman, USN, W3RC, is
operating KXG6USN, Bikini Atoll, on 14- and 28-
Me. "phone and c.w., and is officer-in-charge of
the electronics phase of the Bikini Scientific
Resurvey  Expedition. Suitably autographed
photographs of the station will be sent to the first
25 amatecurs contacted. The call KXO6USN will
not, be used after September 15, 1947, at which
time the Resurvey Expedition is ¢xpected to leave
the island.

A.R.R.L. A‘CTIVITIES CALENDAR
Sept. 18th: CP Qualifying Run
Sept. 19th: Frequency-Measuring Test
Oct. 17th: CP Qualifying Run
Oct. 18th-19th: Emergency Corps Test
Oct. 25th-26th: CD QSO Party
Nov. 12th: CP Qualifying Run
Nov. -14th-16th and 21st-23rd: Sweep-
stakes Contest
Dec. 16th: CP Qualifying Run
Jan. 19th: CP Qualifying Run
Jan. 24th-25th: ARRL-Member Party

Jan. 16th-Dec. 15th: 1947 V.H.F. Mara-
thon

Jan. lst-Dec. 31st: Most-States V.H.F.
Contest

First Saturday night each month: ARRL
Officials Nite (Get-together for SCMs,
RMs, SECs, ECs, PAMs, Hq. Staff,
Directors, Alt. and Asst. Dirs.)

QST for
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MESSAGE-PUSHERS CLUB PROPOSED

An ARRL “Message Pushers Club’’ is under
consideration. The MPC would require merely
proof of know-how and a pledge to do right by all
messages — “as they come” —in the future,
with token accomplishment in proof of qualifica~
tions to join. While a possible stepping-stone to-
ward ORS, section net membership, BPL, TLS,
ete., it would not compete with those ultunate
ARRL objectives for the top men in traffic. This
is not an announcement, but a presentation of
" some proposed rules. Comments and suggestions
are requested from all readers.

How to get in: {1) Report compliance with the membership
rules in writing to MPC, ARRL Comm. Dept., West Hart-
ford 7, Conn. (2) Subscribe to the principles and procedures
of ARRL traffic handling as set forth in §VII, operating
booklet. (3) Pledge the prompt, accurate handling, relaying
or delivery of any traffic that may come your way in sub-
sequent casual amateur operating. (4) S8how interest and use
of the General Traffic Period, thus kceping in touch with
MPC members from time to time. (5) Submit proof of
handling five* messages (originated or other) in proper form
and showing handling data. (*At least two messages shall be
handled in the General Traffic Period, 6:30-8:30 p.M. local
time, ou the currently-specified General Tratfic Channela:
3575~3600 and 7150-7175 ke.)

How to get out: (1) Refuse a message without due cause.
(2) Hold a message without action for more than 48 hours or
(forcign) more than half the time to reach destination by
mail. (3) Use improper, incomplete or faulty procedure or
form consistently, or unnecessarily refuse codperation with
other traffic amateurs.

There you have it. The MPC you will note can
be likened in form to the Rag Chewers Club. But
just as the RCC is dedicated to a good initial
workout of rag~chewmg that shows the fraternal
spirit, the MPC is dedicated to the upbuilding of
general knowledge and practice in traflic han-
dling. The value of traffic in building personal
operating skill, developing accuracy and “savvy,”
as well as promoting a high degree of fraternal-

ism, is well known. Traffic men, in the course of

their operation, serve the best interest of them-
selves and fellow amateurs; Tell us frankly what
vou think of the idea — and give us pros and cons
on the above tentative specifications. Let us have
your ideas. We want to hear both from those

. within and outside present traffic groups. Drop a
line to the ARRL Communications Department
to help us decide action on this matter.

BRIEF

Tate summer brings word of many fairs, ex-
hibits, and conventions where ham equipment
and techniques are on display, thanks to affiliated
radio clubs and members. Amateur radio sta-
tions identified with these affairs, usually operat-
ing briefly courtesy of notifications (under
portable privileges) to FCC, have excited favor-
able public comment. ARRL Haq. will supply sug-
gestions for public displays of this nature when

dates of arrangements are mentioned and such

data requested.
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Awarding of the Milwaukee Radio Club Cup. Offered
in 1936, the trophy remained unclaimed until 1947.
Glenn Harman. W4IUJ, of West Palm Beach, Florida,
was proclaimed the winnper for his two-way 50-Mec.
contact last March with OA4ARE, Lima, Peru. Left.
WA4IUJ making his speech of acceptance after official
presentatlon by Major Frank R. Maiorana, W9TPT,
C representative. The ceremony was performed
at the All-Florida Hamfest sponsored by the West
Palm Beach Radio Cllub on June 15th,

IOWA EMERGENCY

Three days after the ARRL Field Day in June,
Muscatine amatcurs were alerted for possible
emergency communications from Oakville, Towa.
The swollen Mississippi and Iowa rivers were
threatening the levee at Oakville. ARRL Emer-
gency Coordinator WEFDL called for volunteers
to assist him in setting up conununications in the

_endangered town; WOGPJ and Bradford Crow

responded. WEVRD moved his emergency rig to
broadcast station KWPC so that faster service on
flood evacuation work could be cffected. FCC
granted KWPC special authorization for full
nighttime operation to supplement the efforts of
the Muscatine amateurs. WGFDL and his volun-
teers were assisted by ihe National- Guard in
getting their equipment to Oakville where the
station was set up in an evacuated garage. Mes-
sages then were handled for individuals and the
state police. In some instances these were broad-
cast back to Oakville by KWPC to help in the
direction of rescue, relief and evacuation work.
All communication was between Qakville and
Muscatine, and was conducted on 3.5 Mec. Shortly
after midnight, June 19th, the rivers reached
their crest and started to recede, whercupon the
WOFDL group signed off and returned to Musca-
tine. The station at Oakville consisted of WGFDL’s
814 transmitter, running 80 watts input, and
WOGPJ’s BC-348 receiver. Power was supplied
by a 1-kw. gas-engine-driven generator. Station
KWPC and the Muscatine Journal gave liberal
praise to the radio amateur emergency-com-
munications efforts,
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NORFOLK HAMS READY IN EMERGENCY

Radio amateurs who established a network
when communications emergency threatened
in April, were heartily commended by the U. S.
Army Engincers (Norfolk) in charge of flood
control in the Virginia arca. W4OM was re-
sponsible for Norfolk ham operations, and
Virginia SCM, W4JHK, arranged coverage at
Roanoke (W4KAIx W4BTL), Clarksville (W4-
WG), Martinsville (W4JAR), Danville (W4JRI),
Lynchburg {(W4FBR), -Richmond (W4CLD,
WA4LK), Chesapeake Beach (W4IKZ) and Hamp-
ton (W4AJA).

Norfolk amateurs manned a station using the
call W40OM /4, installed at the Engincers’ offices.
Collins rigs were obtained from the Naval Basc
by W4DGG snd W4DHZ to facilitate the work.
WAKWY and W4CWH arranged to handle Red
(ross traffic and members of the Ocean View
Amateur (lub (W4LBG) assisted by manning
another station on 3880-ke. ‘phone and 3510-ke,
c.w. For the Engincers the over-all plan was
to report in twice each day with river-gauge
readings from key points on the various rivers
of the state, and in the event of flood possibilities,
to Imaintain constant watch and report more
often. During April successful drills on 3.9-Me.
'phone were held. In mid-June Cerlificates of

Commendation were presented by the District |

Engineer to W4KAK, W4BTL, W4WG, W4JAR,
W4JRI, W4FBR, W4CLD, W4LK, W4KWY,
W4CWI, W4DHZ, W4DGG, W4IVS, W4KAN,
WAIK7Z, W4AJA and W4OM. Plauns are to recon-
stitute the network for any future emergency that
may arise in the area. -

For local requircments the Ocean View Ama-
teur Radio Club operates a 144-Me. Emergency
Net, drilling each Mon(hy at 7.30 p.M.

BRIEF

An amateur station (VESMB) will soon be
opera.tcd at Winter Harbor in northern Canada
using 14,120 and 14,380 ke. Like the station
(VESMA) at Eureka Sound, also on ““20,”” this
new one is jointly under the auspices of the
Canadian Department of Transport, Meteor-
ological Division, and the Arectic Section, U. S.
Weather Bureau. Don Meserve, W1FL, consult-

ant for USWB, had a hand in making these

arrangements,
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Ready for emergency communicadons! Part of the
gang at W4OM /4, the Norfolk control point set up by
hams for the U. S. Engineers. Shown in the photograph,
left to right, are some of the leading men aiding on this
project: B'lrncs, McDonough, WiDGG, Priest,
W4KWY, Turner, W4IVS, White, W40OM, and
Beamon, WAKAN

CODE PROFICIENCY AWARDS

Once each month a special W1AW transmission
is made to enable you to qualify for a Code
Proficiency Certificate, at a speed of 15, 20, 25,
30 or 35 w.p.m. If your initial certificate is for
a speed below 35 w.p.m., you may later try for
c¢ndorsement stickers indicating progress above
vour first certified speed. See W1AW schedule
for details on frequencies used for Code Pro-
ficicney transmissions.

The next qualifying run will be on September
18th. The text on that date, received successfully
by ear at the highest speed you can copy, should
be sent to ARRL for checking., To avoid crrors
in transcribing, send your original copy. itach a
statement certifying over your signature that the
fext submilted i3 direct copy, made from reception
of WIAW by ear, without any kind of assistance,
personal or mechanical. If you qualify, you will
receive a certificate, or appropriate endorse-
ment sticker for certificate you already hold.

Do you nced practice? If you want to “brush
up’’ before trying the official ““qualifying run,”
use the WIAW practice transmissions Tuesday
and Thursday, 10:00 p.m. EST, at spceds of 15,
20, 25, 30 and 35 w.p.m. On Monday, Wednesday
and Friday, also at 10:00 p.M., practice transmis-
sions are made at 9, 12, 18, 25 and 35 w.p.m. When
vou feel qualified for at least 15 w.p.m., make
copy of the monthly official run and submit copy.
Then work for the endorsement stickers, right up
through 35 w.p.m. -

QST lists in advance the text to be used on
several of the CP schedules. This makes it pos-
sible to ¢heck your own copy. 1t also prov1des ;%
means of obtaining sendmg practlce since it
permits direct comparison of one's fist and tape
sending. To get sending help hook up your own
key and buzzer and attempt to send right in step
with the tape transmissions.

Date Subject of Practice Text from July QST
Seépt. 3rd:  Meteor Detection by Amateur Radio, p. 13
Sept. 5th: A One-Man Skyhook, p. 19
Sept. Yth:  Low-Frequency N.F.M., p. 21
Sept. 11th: Atantic Cily Report, p, 29
Sept. 15th: Amateur Radio Operations, p. 35
Sept. 17th: Amateur Radio Operations, p. 38
Sept. 18th: Qualifying Run, 10:00 p.m, EST
Sept. 23rd: A Standing-Wave Meter for Coazial Lines, p. 41
Sept. 26th: An AU-Metal Array for 6 and 10, p. 52
Sept. 29th:  An Inexpensive Crystal Substitute, p. 58

QST for




A.R.R.L. FREQUENCY-MEASURING TEST
September 19th (Fri.) & 20th (Sat.) —
See W1AW: Sked Below

There was so much general interest in the early
1047 FMT that ARRL is announcing another,
open to all radio amateurs. Official observers
(Classes I and II) are required to participate in at
Jeast two of the four Frequency Measuring Tests
run each year to demonstrate their continuing
accuracy in measurement. This is a combined
chance for OOs to meet such requirements and for
all hams to warm up their new and old frequency-
raeasuring gear and sce what they can do in the
way of utmost accuracy!

Individual reports on results will be sent ARRL
members who take part. For highest average
accuracy there will be a prize following this run
to the League member in the non-Observer group,
and an equivalent one in the OO group! Reported
readings will be compared with readings sub-
mitted by an independent professional frequency-
measuring organization. Hq. staff are ineligible
for prizes. G.E. Sclecto-Switch Model 8H5S elec-
tric clocks or equivalent values in radio equip-
ment will be awarded for top results, though no
prize will be given based on results of a single
reading. dverage accuracy requires more than one
reading. To be considered for the clock award it is
necessary to attach a statement that you alone, as
opcrator, handled your equipment in making the
rcadings submitted to the Communications De-
partment of the League. An award committee will
examine results to insure fairness to all, and its
decisions shall be final. -

When the average accuracy rcported shows

errors less than 71.43 parts per million, or falling.

between limits of 71.43 and 857.15 parts per mil-
lion, the participants, if they own their equipment,
will become eligible for appointment by SCMs as
Class I or IT official observers, respectively. It is
only necessary that the individual amateurs have
and express the requisite interest and activity for
carrying forward in such League organization
work. Observers not demonstrating the requisite
average accuracy will lose their classifications un-
til they demonstrate the above-stated minimum
requirements for Class I and II appointments.
September 19th (Friday) W1AW will transmit
the signals on special ‘““different’’ frequencies for
purposes of facilitating measurcment. Approxi-
mate frequencies to be sent at stated times, to
promote successful reception at different points,
are as follows:
Sept. 19th, Starting Fri
PST

9:30 p.m. EST (6:30 p.M.
565, 7165, 14,105, 28,040
Sept. 20th, Starting Sat., 12:30 A.M. EST (9:30 p.m.
1) PR 3610, 7275, 14,385, 28,130
- The signals sent for measurement will be trans~
mitted simultaneously on four frequency bands.
Dashes interspersed with station identification
" will be sent, following a general message (by tape)
to enable listeners to find the signal for measure-
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ment before dashes start. About 414 minutes will
be allowed for measuring each frequency, the
long dashes starting no ecarlier than six or seven
minutes after the indicated time. The signals
should be found within 10 ke. of the indicated
points. It is suggested that the frequencies be
measured in the order listed, which is the order to
be followed by the official measuring organiza-
tion. Measurements submitted may be from one
or both frequency groups given above. If any diffi-
culty is found on one transmission, it is hoped you
will have better success the second time.

Results should be addressed to ARRL Com-
wunications Department and postmarked by Sep-
tember 22nd to constitute an FMT entry. En-
tries from participants outside the U. S. and
Canada must reach Hq. no later than October
6th, and should be sent by air mail.

.28-MC. CODE-PRACTICE STATIONS
NEEDED

Do you remember the days when you were
learning the code? You do? The code gave you
trouble, did it? That's not at all surprising. Most
of us found the mysterious dits and dahs exceed-

-ingly difficult to master. At times it scemed that

these twenty-six letters, ten numerals and a few
punctuation marks simply never would:be ab-
sorbed by our straining gray matter! Many lads
who are working toward a ham ticket are having
similar trouble learning the code. How about
lending them & helping hand?

‘This fall ARRL will continue its program of on-
the-air code practice for beginners. The 28-Mec.
band will be used for this worth-while activity. If
you are willing to assist, Hq. will send you sug-
gestions on how to conduct code lessons by radio.
The schedules of volunteer ARRL Code Practice
Stations will be published in @S7. In addition,
Hq. will furnish the schedules in mimeographed
form to each would-be amateur requesting same.

It is hoped that the program can get under way -
by mid-October. If you're interested, send us a
postal at once signifying your willingness to co-
operate and we’ll send further data.

BRASS POUNDERS LEAGUE

(June Traffic)
. Extra Del.

Call Orig. Del. Rel. Credit Total
W7JPY/GDF 304 304 - 304 912
W4PL 6 42 636 41 725
W6REB 24 15 500 7 546 -

The following make the BPL with over 100
‘“deliveries plus extra delivery credits’’:

W20EC 192 W7KXB 180
W5GLS 177 WI1AW 127

A message total of 500 or more, or 100 “deliveriea
plus extra delivery credits,” will put you in line for
a place in the BPL. The Brass Pounders League
listing is open to all operators who qualify for this
monthly * honor roll.”
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MEET THE SCMs

Donald B. Morris, W8JM, West Virginia SCM,
needs no introduction to the ham fraternity, hav-
ing been active in almost cvery phase of amateur
radio since receiving his first license. Born in
Monongah, West Virginia, March 13, 1911, he
attended Fairmont State College and West Vir-
ginia University.

From 1934 to 1941 he was chief engincer of
WPHJ, Fairmont Police Department, and to him
goes the distinction of having designed and made
the original installation of WPHJ. He is em-
ployed by the Monongahela Power C )ompa.nv )

» 7Since the receipt of his original license in 1928,
he has held the calls WSAPN, W8JFV and W8-
IXD, in addition to his present call. In 1940 he
was issued a Code Proficiency Certificate for 25
w.p.m.; he also holds membership in the A-1
Operator Club and the RCC, has made WAS, and
has worked all continents except Asia with 50
watts. SCM work is nol new to Morris; he was
elected to that post in 1930 and held office until
his resignation the fol-
lowing year. Before
the war he held ap-
pointment as RM,
0OBS, ORS, OPS,
PAM and OO, and isa
postwar ORSand OPS.
He has been extremely
active in Sweepstakes,
- DX Contests,
W/VE Contests; in
1939. he was West
Virginia winner in the
W/VE Contest and
Mountaineer Amateur
Radio Association
winner in the Sweepstakes. Incidentally, he is
a charter member of the MARA and was its first
president. During the Ohio River floods of 1936-
37 he performed notable emergency radio work.

W8JM’s radio room is located on the second
floor of his house, with the 100-per-cent approval
of his XYL. Regular transmitting equipment, in-
cludes a 6L6-807-812s p.p., running 250 watts on
3770-ke. ¢.w. and 3875-ke. 'phone; modulators are
Class B 811s. A 6L6 transmitter and 6D6-76 re-
ceiver, built in a compact unit, are available for
portable emergency work. Receiver is a Ham-
marlund Comet Pro. Antenna is a voltage-fed
halfwave. Operation at present is on 3.5-, 7- and
14-Me. c.w., and 3.85- and 14-Mec. 'phone.

Don collects pictures of railroad engines, enjoys
attending football games, and indulges in a little
golf, tennis and softball from time to time. He has
two junior operators, a boy, three, and a girl,
seven, and says his daughter, June Morris, should
be a natural to take over his call — W8JM.

SCM Morris has taken a prominent part in
amateur radio activities for almost twenty years
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and’

without a let-up. He has attended radio couven-
tions from North Carolina to Illinois to New
York. Don’s untiring cfforts and continued inter-
est have made for him many ham friends, and
under his direction it is felt that much will be
accomplished in the West Virginia scction.

TRAINING AIDS
Code Training: At this writing, 62 clubs have

_returned the postcards attached to our June 11th

circular letter to all affiliated clubs. Of these, 38
indicated interest in the loan of tape recorders,
11 in code-practice oscillator and equipment,
28 in tape keyers, and 20 stated they were not
interested. This response seems to be sufficient
to get the program started, and we have pur-
chased threc tape keyers for this purpose. Pro-
curement of recorders seems to be another matter,
however, and so far we have only one.

1f your club has not sent in this postcard re-
sponse, we should like to have you do so at once.
All you have to do is make a check mark or two,
indicating your interest or lack of it.

By the time this reaches print, whatever train-
ing equipment we have been able to procure will
be available for distribution. We contemplate loan
of recorders for one meeting only — tape keyers
for one menth — to each club interested. Sug-
gestions for copducting a code training program
using this equipment will also be drawn up and
will accompany the equipment when it is shipped.
out, or will be sent separately to clubs who have
their own equipment. Tapes made from auto-
matic transmission will be available to affiliated
clubs for use with TG-keyers or similar photocell

~keyers, in case your club has a keyer but needs

the tapes. This is your chance. to bear down on
your unlicensed members to get their code speed
up to the requirement. Better take advantage of
it now.

Film Library. With the start of the fall active
season, the demand for motion picture films from
the ARRL Film Library will be definitely on the
upswinig. If you cxpect to use some of the films"
and have not already put your year-end three-
month schedule on our books, there is a good pos-
sibility you will not be able to get the films you
want. If you do want films, and have not already
booked them, here is what you should do imme-
diately:

1) Decide which of the tweniy-odd films in
the ARRL Film Library your club could use, and
list them in order of preference.

2) Decide on which dates you want fo show
the films, and make a list of these dates, equal in
length to the films on the above list.

3) Send in-both lists and wait until you hcar
from us.

This procedure, if followed, will cnable us to
make & prompt booking and confirmation, with
the least correspondence at both ends. Don't be
offended if you get form replies to routine re-
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quests. Such short-cuts may become necessary in
the near future.

Don’t forget that there are also film strips and
slide collections, with more to be added to that
department in the future. They are not inferior to
‘motion picture films as a training medium, but if
you prefer motion pictures and cannot get them
for every meeting you want them for, try schedul-
ing some of the other visual aids to fill in. There
are no special restrictions on film strips and slides,
and in most cases we can order additional copies
if the demand gets heavy.

NEBRASKA FLOODS

Flash floods, created by severe storms, caused
failure of normal communications and power
facilities at several towns in the vicnity of North
Platte, Nebraska, in late June.

On Sunday, June 22nd, Cambridge, Nebraska,
was isolated by the effects of flood waters. Mem-
bers of the North Platte Amateur Radio Club
gathered together suitable emergency equipment
and dispatched it to the stricken town under the
charge of WIGPX and W@SAIL After an arduous
automobile trip over a devious route of 150
miles, much of it over water-covered roads, these
amateurs arrived at Cambridge. A battery-
powered station, operated on 3.5-Mec. c¢.w. under
the call WOGPX, was sct up and contact estab-
lished with WOEXP and WORQK, both in North
Platte. A second transmitter, operated under
W@SAD’s cull, was set up for 3.9-Me. ’phone.
Both units handled considerable traffic for the Red
Cross until the morning of June 24th when com-
mercial facilities were restored suﬁicmntly to take
over the load.

On June 23rd, W¢BIW, ERM, OHK and
OHU loaded emergency gear into a car and sct
out for Curtis, Nebraska, another town badly in
need of aid. Traveling as far as possible by auto-
mobile, the group was finally forced to carry their
equipment across a canyon by means of a boat-
swain’s chair; remainder of the journey was made
via wheelbarrow, truck, planking across a washed-
out bridge, and pack horses! Upon reaching Curtis
after an 814-hour trip (distance 47 miles!), these
hardy amateurs found that communication on
7 Me. had been established from the town to
WORQK, North Platte, by WOQOW, just one
hour earlicr. QOW also had emecrgency circuits
to Lincoln, Nebraska and Denver, Colorado. The
group that had made its way to Curtis with such
difficulty assisted in handling communications
until the next morning when they made their way
home under less hazardous conditions and using
more conventional modes of transportation.

Amateurs who participated in the emergency
won glowing tribute from civic officials and the
press in several Nebraska cities and towns. The
North Platte Amateur Radio Club wishes to
thank all operators who helped to make the
operations successful,
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WI1AW OPERATING SCHEDULE
Operating-Visiting Hours

Monday through Friday, 8:30 A.m.-1:00 A.M.

Saturday, 7:00 p.m.—2:30 A.M.

Sunday, 3:00 p.M.—9:00 p.M.

A mimeographed local map showing how to get
from main state highways (or from Hq. office)
to WIAW will be sent to amateurs advising their
intention to visit the station.

Official ARRL Bulletins containing latest in-
formation on matters of general amateur interest
are transmitted on regular schedules:

Frequencies: 3555, 7145, 14,150, 28,060 and 52,000 ke.
(voice — 3950, 14,280, 52,000 ke.)

Times: Monday through Friday, 8:00 and 11:30 .M. EST
(0100 and 0430 GCT, Tuesday through Baturday)

Sunday 1:00 a.m. and 8:00 p.M. EST (0600 Sun. and
0100 Mon., GCT)

Bulletins are sent simultaneously, first at 25
w.p.m. and then repeated at 15 w.p.m., on all
frequencies during the early schedule to facilitate
code practice. Telegraph bulletins are followed,
in turn, by voice transmissions on 3950 ke. and
52,000 ke. simultaneously, and then on 14,280 ke.
Any changes from this schedule will be announced.

Code Proficiency Program: Practice trans-
migsions at 15, 20, 25, 30 and 35 w.p.m. are made
Tuesday and Thursday on.the above-listed fre-
quencies, starting at 10:00 p.m. EST, and on Mon-
day, Wednesday and Friday at 9, 12, 18, 25 and
35 w.p.m. Approximately ten minutes practice
is given at each speed. Next certificate qualifica-
tion run is scheduled for Thursday, September
18th.

General Operation: WIAW engages in two-
way work with amateurs, as follows:

Monday through Friday, all timea EST—-

IR00AMAITB0 AM. . .o 28,060-ke. c.w.
11:30 AM~12 000D, . oo i eaen e .. . 20,150-ke. Voice
B0 PM-BB0OPM.. et e 14,280-ke. voice
3B0PMANOPM, ovniiniiiiiiiiiiie 14,150-ke. c.w.
£330 PM-5:00 PM.. oo 3850-4000-ko. voice
BOOPM~T00PM...ovv i 7210-ke. c.w.
TI0PMA8O0 PM. . o ev e 3555-ke. c.w.
9:30 p.M~10:00 PM.L. . ... S R 11,1, 5 A X A
12:15 A.M.~1:00 A.pe. (Tues. through 8at.)............ 7210-ke. c.w.

Saturday and Sunday (ezcepting dates of official ARRL activities).

Saturday: Midnight-1:00 A.M. (Sun.j....oevuuunenen. 3555-ke. c.w.

Sunday: 1:45 AmM-2:30 AM.. ... ... ..7210%e. c.w.
6:00 P.M.~7:00 P.M.. ., .. 3850-4000-ke. voice
700 PAMABW0PM....oiiininiienienanes 7210-ke. c.w.

The station stafi:

John T. Rameika, W1JJR, “JR"

Wm. H. Matchett, W1KKS, “BM"
James E, White, WIPHW, “JE"’
W1AW is not open on national hohdays

BRIEF

On working WOGBB recently, Stan of mobile
W6YHR was surprised to be greeted by another
Stan. A greater surprise was in store, however .
on glancing at the Call Book he beheld the zdentzcal
name, Stanley L. Pierce.
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® All operating amateurs are invited to
report to the SCM on the first of each
month, covering station activities for the
preceding month. Radio Club news is
also desired by SCMs for inclusion in
‘these columns. The addresses of all
SCMs will be found on page 6.

ATLANTIC DIVISION

ASTERN PENNSYLVANIA — 8CM, Jerry Mathis
W3BES — W3HRD/J3AAE is on the way home after a
long stay in Kyoto. The Delco Radio Club is going full blast,

now and sends the following information: The club house {s . ! e
- 3.85-Me, 'phone in favor of 28 Mec. AHQ made all 19 con-

located at Front and Providence Rd., Media, Pa. Meetings
are held Fridays at 8:30 p.M. Initiation fee $10.00. The club
hag a 100-watt 'phone/c.w. rig on 3.5 Mc. Officers are CL,
pres.; AIG, vice-pres.; DZ, secy.; PX, treas.; ABN, trustee.
The club will soon apply for ARRL affiliation. CL just fin-
ished n.f.m. ABN has inherited a pair of 30-foot poles. CAA
now has his WAC certificate. BQP and IIJ are chasing DX
on 14-Me. ¢.w. DZ uses an old 203A on 7 Mec. with excellent
results. CGS is on the air again after many years of silence.
The Luncuster Radio Transmitting Society placed two
groups in the field on Field Day. The club has a new 144-Me.
beam at its headquarters and has applied for a station li-
cense, and reports much interest in the fransmitter hunts
offered by the Harrisburg, Lebanon, York, and Lancaster
Clubs. The Susquehanna Valley Club had a rough time on
Field Day because of an all-day driving rain during which
they erected the tents and antennas. QKW won an SCR-522
in a contest. EU is moving to Wilkes Barre. CAU is faith-
fully doing his OO duty. QP reports his 0A4U and VK6MO
schedules are still clicking and he intends to add a trans-
Pacific net. The Frankford Club threw a little party for
(G6CL, who gave us a fine talk, principally on the Atlantic
City Conference. Many outstanding DX and contest oper-
ators were present. On July 4th the Frankford Club, plus
NAD and HMXEK, provided 144-Me. communication for the
Red Cross in [fairmount Park, Philadelphia. A TR4B way
placed in each lost-and-found tent and in a park guard sta-
tion. Many lost children were returned to their parents
quickly despite the crowd, which totaled about 800,000, The
Red Cross warmly commended the participants for their per-
formance. Traflic in the section is at a low ebb, DX is at a
new high, which accounts for the low totals. Traffic:
W3EVW 20, QP 10, OK 8, CAU 7, EU 6. GMK 6, EAN 5,
QEW 5, ELI 4.

MARYLAND-DELAWARE-DISTRICT OF COLUM-
BIA — 8CM, Eppa W. Darne, W3BWT — The Washing-
ton Radio Club held its annual Picnic and ‘‘Hamboree'’ on
June 22nd at Palisades Park in Washington. The OMs,
XYLs, YLs, and jr. operators greatly enjoyed a full after-
noon and evening of outdoor games, hidden transmittér
‘hunt, all the food they could eat, entertainment, and lots of
prizes. Approximately 350 were present, including locals and
a number of out-of-town hams, The Capitol Suburban Club
meeting June 20th featured two movies, * T'heory of T'rans-
mitted Radio Waves'’ and ‘‘Standing Waves on a Trans-
mission Lme,” shown by IZL, club president. The club now

" has a nice orchestra available for club functions. AB is
building a new VFO and a kilowatter for 7- and 14-Mc. c.w.
BWT has a new half-kw. rig for 3.5, 7, and 14 Mec.; also-a
new 600-watt gas-engine generator for auxiliary power.
IZL has a new VFO; uses drain pipe for antenna. BHV and
NB get out nicely on 14-Mec. o.w. EOV is on 14 Mo. and gets
out well. BKZ geta excellent results with his new QST
““Table-top Kilowatt.” EYX worked Wake Island on 14-Me,
‘phone. CDQ is on 14-Mo, 0.w. with new antenna. LSX is on
28-Mc. 'phone. ISF will be on 420 Mc. as well as the popular
bands in the fall. Dave shut down for the summer to undergo
@ major operation. CJT is on 3.5, 7, and 14 Me. with 100
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watts ¢.w. He also pounds brass at BWT mostly late eve-
nings on 3.5 Mec. WU kept schedule with W3EKK/VE9 at
Admiralty Island on (4-Me. ¢.w. Besides being our QSL
Manager, Wilson finds time to do plenty of DX. AKR has a
new &[K two-section untenni. LVY works on Trunk C, the
Traffic Qutlet Net, and Scction Net. GKD has a new 48-foot.
windmill tower. JJD finally got one rig on 3.5 Mec, despite
being very busy with much oflice work. ECP schedules YA
Jduily to clear Kon Tikiraft traffic. MNA and ALHW operate
on 144 Me. “ Dawn Patrol,” a group that is on an hour and
a half after sun-up eich morning. KHJ runs morning sched-
ules on 7 Me.; is also on 465 Me. FYB has a new YL jr.
operator. MGDMI is vacationing in Florida, and hag 144-Me.
rig with him. BDU ig installing a new floor in his shack.
KAM made a new panel assembly for his BC-348. 5LIr1/3 ia
on 28-Mec. ‘phone, 25 watts, with a new three-clement
“Plumber's Delight '’ beum. Besides 7-MMe. c.w., INX is on
28-Mec. 'phone. LYA has new BC-221 frecquency meter.
KNU reécently received his Class A tickct. KJI' has left

tacts in his Potomac Valley Emergency Net from his Field
Day location on 8kyline. MJU gets out FB on 28 Me.
Traffic: W3LVY 70, AKR 34, CJT 17, KHJ 11, AKB 10,
ISF 10, JJD 8, ECP 7, BWT 5, WU 5, KBX 2, EYX 1.
SOUTHERN NEW JERSEY -~ SCM, Ray Tomlinson,
W2GCU — BAYV gave a talk on high-frequency, high-gain
antennas at the July mecting of the DVRA. The SJTRA held.
n hidden transmitter hunt on June 29th. That brand-new
l-kw. atom-buster at AQP sure is a honey. LS has worked 65
countries with only 60 watts input on 28-Me. *phone. QKJ is
knocking et off on 28 Mec. with that 813 final. ATV is on 28
Me. with new beam and 140 watts. CGP is puking holes in
the spectrum with his §0-watter. PQJ has rhombics all over
the farm. JBF, commander of local Coast Guard Auxiliary,
is organizing a communicationa group among the hams in
his vicinity. UKS has new $X-42 and F'B transmitter. BIG
can be heard on 3.85 Mc. N.f.m. is one of the new outlets at
SAS. The FB 1-kw. signals at AWR are taking care uf the
Barnegat area along with FLO on 2%, 14- und 3.85-Mec.
'phone. FMQ and 'TJ are on 3.85 Mc. GCU is on with new
line-up of 6L6G-807-811. RDK is sporting new 14-Mec.
beam with new tower and rotator. SAI has “ V™ beams and
rhombics. ITEH has new Collins VFO exciter. BEI passed.
his 200th contact with G6BY on daily schedule. RPH is
working into the W1PMC net at 9 p.u. Bince OUS obtained
his ticket early this year he has accomplished 28-Mec. ‘phone
\WWAS. The Lakclands Radio Assn. has call VDJ. RGV has 99
countries under new call, The LARA has 200-watt rig on
28 Mc. PFZ finished new 1-kw..crusher. MHX is on 28 Me.
with n.f.m. S1V has 25 watts on 28 Mc. Traflic: W2ZI 16,
SXK 12, QCL 10, RDK 8, BEI 5, RPH 5, WI 1.
WESTERN l”EN NSYLVANIA —-8SCM, Ernest J.
Hlineky, W3KWL — The RAE of Erie held a successful
hamfest June 17th at Vets Club with 75 attending. WBM
was M.C. BHN, NCJ, VHP, MMI, TFX, and AU spoke
briefly. KQB is president and SLC is director of RAE. The
Coke Center Radio Club boasts of 29 active inembers, 19
licensed. Officers are: LBL, pres.; UG, vice-pres.; TTV,
treas.; MOK, station megr.; 8. Macrum, secy. The monthly
Hamateur News of the Horseshoe Radio Club of Altoons is
gsomething worth reading, thanks to editor [LJQ and pub-
lisher LJS, MOT renewed ORS appointment. 1f interested
in appointment as ORS, write your SCM for details. YA,
State College, maintains frequent schedules with LI2B, On
the station staff for the summer are: MDYV, BPA, KXT,
MHA, MOD, LMS, OSI, RYB, SHY, JZF, MLN, LFG,
KX8, MEM, aud 2PAP. This stufi also keeps daily uchedule
with LA1C. LWN is using a quarter-wave vertical on 7 Mec.
NCJ completed his p.p. 813 and now is awaiting 2000-volt
transformer. 3AER suys cutting a scction out of the beam
improved his DX reports. He also is trying negative coefli-
cient condensers in receiver to secure no drift receiver. RAT
says the new 'phone net in Pittsburgh and vxcxmtv is round-
ing up in good shape KOB's homemade receiver works like
an HRO. PJJ is putting out ¥'B signals on 28 and 14 Moe.
with his new beam. LFM is on 144 Mec. GJY can be heard
(Continued on page 86)
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TaE LENGTH of time a receiver -will go without servicing
depends upon a great many things including actual operat-
ing time, conditions of operation, and the possible abuse to
which it has been subjected. Under ordinary conditions a
good receiver will go many years without getting seriously
out of alignment. However, for top performance, it is gen-
erally well to have the receiver realigned periodically.

-When the time comes for such realignment or overhaul,
the ham usually feels that he cannot spare the receiver any
longer than is absolutely necessary. Hardly a day goes by
that we do not receive several letters from hams inquiring about the length of
time necessary to service their receivers. We have found in most instances that
the time consumed in shipping a receiver from various parts of the country to
our plant in Malden varies from about one week to four weeks depending upon
the method of transportation. Allow the same length of time for the receiver to
be returned, and about two weeks for the receiver to clear through our Service
Department, and you can understand why a fellow ham sometimes wonders if
his receiver has been “lost in the rush.”

Until recently we recommended that all repair and modification work on
National equipment be done at our plant. However, in view of the above men-
tioned time element, not to mention the additional transportation charges and
greater possibility of damage in shipment, we have carefully selected and estab-
lished a few Authorized Service Stations throughout the country.

These Authorized Service Stations have been thoroughly investigated, and
are equipped with suitable gear manned by responsible technicians who have a
satisfactory knowledge of communications equipment. They are kept up to date
and supplied by the factory with the latest data and parts for the maintenance
and repair of National equipment, and are prepared to turn out work which
you will find to be the equivalent of a factory repair job. Give them a chance to
prove it!

Any repairs or modifications to be made on your National equipment can
now be handled by the nearest Authorized Service Representative. New equip-
ment requiring service during the warranty period should be referred to the
dealer from whom it was purchased in order to secure the necessary authoriza-
tion for such work. We suggest you make a note of the Authorized Service
Station nearest you for future reference. Names and addresses are as follows:

Mr. W. BEN WIMBERLY UNrTeD ELECTRIC SERVICE
8114 Knox Avenue 1160 John Street
Skokie, Illinois Seattle 22, Washington
MR. GeorGE E. DAMMANN ' Mr. W. O. WaTts
15 South Michigan Avenue 11th & Highview i
Villa Park, Illinois Manhattan Beach, California .
EncINEERING PropuCTs Co. WinsBY-FLEMING
4905 Ross Avenue 2573 94th Avenue
Dallas, Texas Qakland 3, California
STAFFORD ELECTRONICS ELEcTRONIC RADIO LABORATORY
1423 Clurtis Street 7555 Emily
| Denver 2, Colorado Detroit, Michigan
RaDI1I0 COMMUNICATION LABs. BeacoN Raprio
P.O. Box 711, Municipal Airport 142 East 4th Street
Atlanta, Georgia St. Paul 1, Minnesota
ELECTRONIC MARKETERS, INC. EastErRN Rapro Coxe.
190 Varick Street 637 Main Street
New York 14, N. Y. Clifton, N. J.

Service in the New England area is still handled at the factory, 61 Sherman
Street, Malden 48, Massachusetts.

<>

ADVERTISEMENT

S. W. BaTeman, WIRX
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DXing. Recent graduates of Penn. State are WVN, MTF,
LFG, LMS, and MAB. One Romeo who prefers YLs to
radio is OKP, LIN says his new VFO is FB on 3.5 Mc. UW
has moved to another QTH. IWH and NUG paid TVA a
vigit. The 8ZHB and 8DIP QTH is in Lewistown, Mich.
He is interested in QSOing his W. Pa. pals on 7250 ke. each
afternoon. TXQ got his Asian card for WAC. KQD nceds
Arizona and Delaware for WAS, My sincere apologies if I
miss out on any individual in this column. All late reports
will be carried over to the following month. This is your
activity section, 8o keep the news coming. All club secretar-
ies are urged to send activity reports on their respective
clubs. Traflic: W3YA 95, RAT 18, AER 8, NCJ 2.

CENTRAL DIVISION

LLINOIS — 8CM, Wesley E. Marriner, WIAND —
Many of the gang are off the air at this time. Some who
are rebuilding are: HON, who also is moving to Western
Springs; BON, who is building a 28-Mc. mobile rig; and
LNI, who lost his transmitter in an electric ‘storm. FKI
worked 14 states on 50 Mec. recently. The Champaign
County gang is looking for 50- and 144-Mec. contacts. QBH
changed 28-Mec. frequency from 28,744 to 28,640 ke. HVG
has 28-Mec. mobile rig and is interested in joining emergency
net. SYZ is away on vacation. EVJ enjoyed Field Day with
the SRRC boys near Lowell. FDF is on 14-Me¢. c.w. ZPC is
putting out a nice signal on 3.5-Mc. c.w. EVJ exchanged 5
messages with W1AW. JMG participated in Field Day Con-
test from home station. He has opened up a radio service
shop on the side. APK is & new ham in Wenona, says DBO,
who also had the pleasure of meeting EVJ at Field Day out-~
ing. SX L says the Kickapoo Radio Operators are meeting at
Forest Park for the summer months. MIN stopped off on
his vacation trip. SXL is building new QTH with plenty of
antenna space. EJX is using four-element beam on 28 Mec.
and hag just returned from two weeks portable W8 opera-
tion at Houghton Lake, Mich. SMD has remodeled slightly
and boosted the power. He finds DX on 14 Mg. pretty good.
An extra edition of Stork News is sent by YTV to announce
* the arrival of a jr. vperator, William Ross Brands. The proud
parents are Charles and Etta Brands. DX List: GNU 82,
AND 82, AWA 79, KMN 67. 8end in your DX total each
month for Illinois DX country-worked total. EBX is in a
slump until September first. VIN has his new 14-Mc. beam
up and new NC-173 receiver. GNU plans 144-Me. operation
soon. BUK and VOQ are new ORS. AWA has 7-Mec. port-
able station in auto, CKM rebuilt exciter stages and sched-
ules EQJ and #¥BCJ on 7195 ke. AHYV has new VX-101 VFO,
FUR needs only a receiver and antenna to get on the air.
ALW will soon be on 7 Mc. with ARC-5 transmitter. KOK
has new 86-ft. windcharger tower with 14-Mc. beam on top.
The 14-Mc. band is not very good at D4AON. Traffic:
{May) WOYTYV 38, AHV 3. (June) WYEVJ 119, FKI 42,
83X 18, DBO 13, 8YZ 5, AND 5, D4AON 4, LNI 1, JMG 1.
INDIANA — 8CM, Ted K. Clifton, WOISWH — SWN

is new ham at Evansvillee. QLW took a message from
VK7LJ for WI1AW at 0445 on June 3rd on 14-Mec, c.w.
Carty relayed it to GFO on 28-Mec. 'phone; at noon he guve
it to KZ5AQ who relayed it to W1IAW. UNT and TBU won
door prizes at the last meeting of the TARS. EGQ has a
522 on the air and can be heard on 3.85-Mc. now. EGV is on
3.85-Mc. New officers of the Muncie DARA are: SQD,

pres.; OSA, vice-pres.; Orville Johnson, secy.; EDU, treas.;

OMN, act. mgr. TT and XLM made over 60 contacts on
Field Day using an antenna only 17 feet high, The DARA
worked 32 states on 6 bands and had 129 contacts using less
than 30 watts on Field Day. FJI, of Evansville, won first
prize at Peoria on June 15th. JDW has moved to a farm
near Muncie. The Michiana Amateur Radio Club received a
nice write-up in the South Bend Tribune, along with a picture
of its Field Day set-up. The club made more than 300 con-
tacts. ONB worked WAS in four days on 28-Moe. 'phone.
MXU has moved from Mishawaka to Pittsburg. RE has
moved to Peru from South Bend. The Michiana Radio Club
has unnounced its affiliation with the ARRL, and has named
" a QRM committee consisting of KYM, DMH, and NGR.
Club speaker on June 25th was N'TI from Collins Radio,
‘who gave a talk on, and a wonderful demonstration of, his
permesbility tuned linear oscillatora. All the equipment of

the late JPX is for sale. Information on same can be obtained

from any member of the Indianapolis Radio Club. The In-
diana 'Phone Net, with BKJ as NCS, will continue through
the summer months. The QIN C.W. Net, with DHJ, us
NCS, and RCB, as ANCS, has closed until September,
MOK, who is the new emergency communications commit-
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tee chairinan of the TARS, is our newest EC. John has as-
sured ua that the Ohio River boys will be well represented on
the netas this fall. The Fort Wayne Radio Club had a 350-
watt a.c. generator stolen within one hour after the start of
Field Day activities, Traffic: WONH 36, BKJ 21, TT 17,
EGQ 6, EGV 4, QLW 4, BKH 3, RJY 1, SWH 1, YDA 1,

‘WISCONSIN — SCM, Reno W. Goetsch, WIRQM —
LFK handled less traffic this month because of QRN and
rebuilding. CIH schedules JTAAA (WYYMY) daily. MUM
reports considerable interest in Eau Claire in forming a
local club, YCV and DTE are active in State net. MSJ is
active on 3.85 Mc. SBY will be on 28 Mec. with a kw. soon,
GYQ is doing I'B with his mobile rig. IVE is chief operator at
WNAM, Neenah, OUT has B.C.I. trouble. EWC fecls fine
after recovery:from a recent operation. A swell time and FB
reaults in Field Day operation are reported by club groups
participating at Madison, LaCrosse, Manitowoc, Racine,
and Wausau. FTG moved to S8auk City. AWO does an I'B
job in reporting activities from the Madison area. OBZ
spent several days in Wausau on vacation. The MRAC
elected the following otlicers: DTK, pres.; DWI, vice-pres.;
PTE, secy.; RH, treas. GPI is chairman of committee for
National Convention to be held in AMilwaukee next year.
MRAC meetings will be resumed weekly starting Thursday,
Sept. 4th. JPK is doing outstanding work on [44 Mec. in
Milwaukee. The RMC annual picnic is acheduled for Aug.
24th at Johnson's Park, Racine. HHM now ia Class A and
will operate 28-Mc. portable on a month's tour of the West.
144-Mec.activity is brewing in Racine following the purchase
of SCR-522s by 14 of the gang thers!l RQM is on with 30
watts while rebuilding. 1JB is working in Washington, D. C.
during the summer. WON now is equipped for mobile. RBI
is on 30 Me. with a four-clement beam. The Racine Mega~
cycle Club used a VHF set-up in connection with the yacht-
ing regatta July 5th. IZL and WWDM are on 144 Me. AJL
and ACQ are new calls at Racine. ZCS is on 7-Mec. c.w. LED
is planning a new e.c.0. GDD is active on 50 Mec, Traflic:

‘W9YCYV 81, LFK 39, CIH 17, DTE 16, MUM 6, RQM 3.

DAKOTA DIVISION

wOUTH DAKOTA — SCM, P. H. 8chultz, WgQVY —
%7 VOD has returned to Pierre from the U. of Michigan,
where hé was taking special courses in Public Health. SDE
is one of the engineers at WMHK, new b.v. station at
Mitchell. GCP has new Super-Pro and a Bud VFD unit
driving a pair of 807s. Bill says response to net activities was
practically nil and he is quite disappointed in the showing
made so ‘far, WUU has emergency rig with receiver and
transmitter on same chassis. ZBU received a reply from the
FCC on.the petition se¢nt in after the hamfest requesting
opening of a small portion of the 160-meter band. FCC will
give consideration to said request. However, no action can
be taken until present allocation matters are settled. Traffio:
W@GCP 4, SDE 1. )

MINNESOTA — SCM, Walter Hasskamp, WGCWB —
ALP, Aurora, was awarded a prize of an 815 for working
Duluth on 28-Mec. extended ground wave. The award was
made by GKO on behalf of the Arrowhead Radio Amateurs.
‘This type of 28-Mc. communication was instigated by BBN,
who with 8BY of Ironwood, Mich., has had consistent com-
munication via 28-Mec, extended ground wave over a dis-
tance of 100 to 140 miles for the past six months, The secret
lies in good beams and pre-selectors. The Mesabi Range
Wireless Club has filed for affiliation with ARRL. LJH and
8CZ have converted their YLs to XYLa. 6HJP/9 is on 28
Me. with 100 watts from YMCA, Minneapolis. EHO's new
QTH is Olivia. RJF is now a member of the Rag Chewers
Club; he also renewed his ORS appointment. BBL sent in
OPS Nr. 1 for endorsement. BMX is new OBS. OMC has re-
built his final to 'TZ40s and renewed his ORS appointment.
GKC huas a new three-clement rotary for 28 Mo. and is
building new 200-watt final. ANU's new final has V70ODs.
The Jackson County Radio Club has a new field unit for
3.5 Me. with 25 watts on c.w. and 20 on 'phone. RAJ is back
from school and is building a new modulator with 811s, a
three-element beam and has a new exciter using the Collins
70E-8 VFO. The Rochester Radio Club has a local net on
five nights a week. RPT reports daily into the Iowa Net.
FLK is new MSN member, the northern-most in the State
so far. ANN is new ham at East Chain. BHY and ZWW
visited Fairmont Radio Club and spent a week end with
RPT. GKO has eight-element stacked array on 144 Mec.
KIG is building new exciter. HQW is building new final with
813. YUU is back on 3.85! MCY has new Class A and is‘on

(Continued on page 88)
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An HQ-129-X receiver, the choice tina, Hawaii, Australia. .. coming
of thousands of well-satisfied in to the many amateurs now using
owners. And a Four-20 Trans- ¢he Four-20 on the air.
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of the HQ-129-X until the spring of 1948 at the earliest.
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3.85 Mc. now. The Minneapolis Club worked Tokyo ;a.nd
New Zealand on 14-Me. ‘phone and Australia on 14-Mec.
¢.w. for a bit of DX FD. KQA is back on the air. Come fall
the Willmar Club plans reorganization. How about it, you
boys on 7- Mec.? Care for a state-wide 40-meter net? Drop
your SCM a card if interested. Traffic: WeITQ 58, CWB
34, RPT 24, BBL 19, RJI 18, FLK 5, SW 5, VJH 5.

DELTA DIVISION

'LOUISIANA —BCM, W. J. Wilkinson, jr., W5VT —
A4 KTE and KUG are doing FB jobs as SEC and RM
respectively. CEW is carrying out PAM duties. Drop a line
to them or the SCM if you'd like appointment such as ORS,
OBS, OPS, and OES. They tcll me that Field Day activities
in New Orleans were really the “stuff.’” BPL has just com-
pleted a new final with T55 p.p. taking 300 watts. JPJ
worked solid 'phone with 9DPI on 3.85, 14, and 28 Me, all in
one hour between 7 and 8 p.m. CST. FYS is visitng in Wash-
ington, D. C. 2BO was on a vacation trip to New Orleans and
Shreveport. CGC is putting out a whale of a signal on 14
Me. c.w. KRX reports little activity and tratic. FMO
visited the SCM. ZV is vacationing in New York and
Canada. KTD is in Shreveport for awhile. IOP still is trying
out the 50-Mec. band. Well, the Pelican Network will open on
or about Septembar 15th so drop a line to the RM or SCM
and make plans now to join the traffic boys on 3550 ke. for
lota. of activity during the next six months, Also, KTE
wants to hear from all the ECs and those interested in
emergency operation. No more news this month. How about
some from all of you for the next issue? Hope all of you had a
big time at the convention. Tratlic: W5KUG 71, KRX 29,

VT 7.

MISSISSIPPI—S(‘M Harold Day, W5IGW — LN is
carrying on as Alt, NCS for Delta 75 'Phone Net through
the summer. IGW is building a new QTH with his bare
hands during hours after work, and week ends, He hopes to
be back on the air regularly about October. LAK now has a
nice VFO working “bk-in"’ and enjoying QSOs all over the
bands. A nice-hand to the gang in Meridian who went in for
Field Day in earnest. The boys uged a portable rig under the
call CUU/5. Those participating were, DNS (EC), DEJ,
DNW, DNV, CUU, and 4EDG. The rig was used through
the courtesy of DEJ. We need much more of this kind of
activity in the State. KUT is new ORS at Vicksburg. Spence
is commercial operator on the Mississippi River. Thanks this
month to LN and DNS for the dope, Welcome to all the new
hams in the State. Don't forget to send in some dope to your
SCM. We need your help, and a postal from you is most
welcome. Traffic: WSLN 7.

TENNESSEE —- SCM, James W. Watkins, W4FLS —
ATWI/4 now is ATWI. HAL is new ORS at Oak Ridge and
is active on 3.5-, 7-, 14-, and 28-Mec. 'phone, and c.w. with
300 watts. FQI is doing a good job on 50 Mec. with 100 watts
to an 812, BBL is working on a new rig using a pair of
304TLs. BEG is on 28 Me. with a mobile rig. AFR is on
3.85 Mec. with an Army surplus rig. JAF’s house burned to
the ground recently and all he managed to salvage was a
BC-348 receiver and a BC-221 frequency meter. HHC blew
out an 814 buffer and now is rebuilding. ILZ is on 3.85 and
7 Mc. MEQ is new call in Nashville. MP is bedridden with a
bad ticker, The Chattanooga Radio Club elected the follow-
ing new officers: FZ, pres.; DIJ, vice-pres.; PL, secy.; QT,
treas.; BD, act. mgr. LHQ is working the DX on 14-Me.
c.w. with relatively low power. PL is running a full line of
schedules on 7 Me. in spite of summer QRN. FEI is new
OPS in Nashville. AQR is new OBS in Memphis. BD is
new EO for Chattanooga and HHQ is new EC for Knox-
ville. The Midsouth Amateur Association membership now
totals 104 licensed amateurs. AQR, SW, and DQH have all
worked VR6AA. CV has new Meissner Signal Shifter. DQS
and SW are each building another kw. station. Memphis
reports quite a bit of local activity on 144 Mc, LVW, LVH,
LWD, and LVI are new calls in Memphis. DJ Y has an eight-
element beam on 144 Me. LVM is new XYL ham in Mem-
phis and is operating on 7 Me. FLW worked 13 states on
Field Day. Traffic: W4PL 725, LHQ 16. -

GREAT LAKES DIVISION

{ ENTUCKY — SCM, Joseph P. Colvin, W5IEZ/4 —
The following report was written by 4BAZ. NEP is
working 3.5-Mc. 'phone but not on KYP, KWO has new
Super-Pro. FQQ has folded dipole on 14 Mec.' LTU works
RYN oteasionally, KFH has BC-459 for sale cheap. ERP
is running 150 watts on 7 Me. MFH, LVL, and IEZ are
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working on 144 Mec. LXP put up 28-Mec. beam. LNJ is
working 7- and 28-Mec. at Ft. Knox. MMY is building new
rig. MFI worked HH2 for the first DX. LVL heard St.
Louis on 144 Mc. KFI needs West Virginia for WAS. KFH
is running 812 p.p. on 28 Mec. LEI has pipe beam on 28 Me.
BPE has pair of VT127s on 28 Mec. PN still is hitting DX
on 14 Mo. MQ also is doing well on 14 Mc. LXP has an 807
on 3.5-Me. c.w. The ARTS Field Day outing was very suc-
cessful and well-attended. JXB is on all bands with 600
watts. ERH and LUB are on 28-Me. 'phone trying for WAS.
KDR is working 7-Mc. c.w. A movement is on foot in Somer-
set to start a radio club. KRY is getting good results oa 50
Mec. SXP is working 28 Mec. YGS is running a kw. on 14
and 28 Me. CIS is trying 7 Mec. YPR is most consistent on
KYN. CDA soon will be on 7 Mc. CMP is alternate NCS on
KYF and works all bands. EDV is building 14- and 28-Me.
rig with 813 final. JHU is pouring 150 watts into a 250TH.
IXN handled some traffic. KUP is working all bands. NDY
is helping the XYL to get her ham ticket. TFK is working
Lexington on 50 Mc. UWR plans a 50-Mec. rig. JBU has
BCI trouble. KBY has harmonic trouble.

MICHIGAN —- SCM, Joseph R. Beljan, jr.. W8SCW —-—.
SEC: SAY. New a.ppointments: ORS — UKV and YBR.
Section Net Certificates were issued to YAO and YBR. The
MCRC, using club call MRM/8, once again led the State
on Field Day with 481 contacts. The DARA, with club call
NLG/8, made 279 contacts. Single station set-ups included
I’VB/8, 57; MTE/8, 12; DYH/8, 8. Other known Michigan
stations operating portable included CSI/8, HDM/8, and
SAY/8. The GRARC held a picnic at Dutton Park on June
29th. NCB won the balloon-blowing contest and ZBH was
the first to locate the hidden transmitter. Congrats and best
wishes to the newly-formed Saginaw Valley Amateur Radio
Assn, SWG and YBC are planning on QMN activities in the
fall. WO and RWE handled the boat races at Wyandotte
using 50-Me. portable equipment. Doc was in the boat and
Gus in the marine barge giving the crowd the information
by loud speaker. SWF enjoyed vacation through Canada
and New England States and met hams along the way. -
GJX enjoyed a well-deserved rest and vacation in Florida. -
and New Orleans. NCB won the GRARC contest for work-
ing the most stations in Kent County. Ed is also a super-
sleuth on the hidden transmitter hunts held by the GR
emergency net. 9IDMN, ex-8VQY, now is at Syracuse, Ind.,
and has the rig fired up on 3.85 Mec. looking for the Michi-
gang. 3BMHH, ex-WSI, and 9HSXK, sends 73 to the gang.
Congrats to PYW, who recently tied the knot. YCT ie
pleased with his new VFO and is taking radio engineering
course from CREIL GQZ is trying to decide betwcen fre-
quency or phase modulation for his new 28-Mec. rig. YCB
will be back on 3.5 Me. shortly. GLW is rebuilding and
putting up beam for 28 Mc. KPL worked over 70 countries
with haywire draped over the roof of the house. KOS is re-
building and planning on 250 watts. DEN is sailing the lakes
a8 radio operator with D & C. FX keeps QRL with club
and QMN work and surplus converting. MGQ is planning
on 28-Mec. mobile. Traffic: (May) W8S8UFR 64, YAO 14,
DED 4. (June) WSNOH 115, UKV 90, SCW 33, KPL 31,
YJU 12, TRP 8, YDR 8, VPE 7, CLL 5, SWG 3, QF 1,
MGQ 1.

OHIO — 8CM, William D. Montgomery, WS8PNQ —

"With the summer well under way, reports and trafiic have

fallen off considerably. The only appointment to announce
for June is that of EDX as OO. From RN we learn that the
Buckeye Net is operating as a QNF net for the summer
months, because of lack of traffic and the high QRN. He
further reports the formation in Bedford of a new amateur
social club. No further details are available about this club,
but we should have more dope next month., Well, we have a
few reports from Field Day groups, but the final reporting
of that event will be found in special columns of QST. The
GCARA Annual Hamfest on Sept. 14th in Cincinnati will
feature three prizes — an NC-173 receiver, a VHF-152 con-
verter, and a Collins VF oscillator. Tickets may be obtained
from 4HAV, SALW, 8BCJ, or 8ODF. From Delaware we
see that TZI is operating from a trailer in Larue, Ohio, and
that OUR bas a new jr. operator. From Cleveland and the
CRA Bulletin we see that NV has baen forced to resign as
CRA director because of pressure of business; that regular
CRA meetings are not being held during July and August;
that the second meeting of the Cleveland Council of Radio
Clubs was held May 21st and UKS was elected chairman;
that seven radio clubs were represented; and that nine

Cleveland hams attended the Michigan State Hamfest May
(Continued on page 80)



"Where you find |

"HAM RIGS

There you will find

THESE ASTATIC
 MICROPHONES

D-104 CRYSTAL MICRO-
PHONE. Developed in 1933 as
adependable low cost micro-
phone for the “Ham Rig.”
Changed but- little after 14
vears, and still a big favorite
with Hams.

_ KNOWN THE WORLD OVER

CONNEAUT—Model G-600 Crystal Mi-
crophone. New Streamlined Model,
chrome with plastic grille. Shown
| m—— mounted on G Stand.

MODEL JT-40 CRYSTAL MICRO-
PHONE. Complete with handle and
interlocking base. Opalescent gray ¥

and bright chrome.

MODEL DN-HZ-S—Dynamic Microphone
highly favored for general use where tem-
peratures vary or high relative humidity is
encountered. Supplied in four models of

different output impedance. All models
available, if desired, on Grip-to-Talk Desk

MICROPHONES . PHONOGRAPH ASTATIC | CORPORATION
PICKUPS . CARTRIDGES —> CONNEAUT. OHIO

IN CANADA:- CANADIAN ASTATIC L1D, TORONTO. ONTARIO

Astatic Crystal Devices Manufactured
under Brush Development Co. patents,




18th at Ypsilanti. WXG says there are a bunch of swell
fixed-frequency receivers on the surplus market which are
ideal for net operations of all types. BUM says his new kw.
is working out better than he expected. DAE got his first
Panama QSO in 25 years recently — HP4Q on 14 fMe. SDD
has an ali-band mobile rig ready to throw in his car as soon
as the FCC changes the rules. He has one of the new a.c.
generators (with rectifier) in the car to keep the battery up.
Traffic: WSRN 46, EQN 14, PUN 8, ROX 7, TIH 5, ZEI 5,
BUM 4, EFW 2.

HUDSON DIVISION

EW YORK CITY & LONG ISLAND ~— SCM, Charles
.\ Ham, jr.,, W2EKDC — The NYC and LI AEC spon-
sored a plcnic at Bethpage which was 8o successful that a
repeat performance will take place on Sept. 14th in Bethpage
at 11 A.M. A hidden 144-Mec. transmitter hunt is one feature
»und all hams are invited. There are no fees, tickets, or
strings attached. Should a heavy dew fall, come out one
week later, on Sept. 21st. KDC is ordered to be there by

BGO. Those attending and enjoying the June picnic were -

BTA, OQI, AVC, LFL, AUF, OHE, AES, ADW, OXM,
BSP, NLD, FI, RZ, VAF, MBB, UGV, CIQ, UGW, TUK,
VKS, UNS, TUX, NRL, MFI, DSY, CET, ADT, and
BGO. OQI reports that the Suffolk RC and the Suffolk
Amateur RC. joined up for a bang-up Field Day covering
all bands except 14 Mc. DOG has the unenviable task of
compiling a neat report from dozens of unintelligible log
books. UDP, in Riverhead, is using an SCR-522, which
means another crystal signal in that area. VPY, in Hunting-
ton, Station, ditto except that he uses an ARC-5. JWO, in
Patchogue, uses 250 watts to three-element beam on 144
Mec. ADW is getting an SCR-522, OQI is using 522 with
NCI100A as 12-Mo. i.f. IXT is heading for higher power on
144 Me. Suffolk County is looking for active stations be-
tween Patchogue and the Nassau line. The local YLRL held
its'3rd annual luncheon at the Hankow Chinese Restaurant
in June and awarded such fascinating gadgets as nylons,
tubes, etc. NFR is waiting for her postwar WAC certificate.
PBI received a nice batch of QSLs recently. PMA is using
a DB20. TU has neon-lighted remote beam indicator. TTO
was pleased to work a W1. NQC is on 7-Me. c.w. Remember
the YL round table 'phone on 29.2 Mo. the first of each
month, OHE starts his monthly report * Nothing much to
report this month’ and follows with a full page closely
typed. Preliminary plans are under way to form a 28-Mec.
AEC net in Brooklyn, frequency to be above 29 Me. to take
in the f.m. gang. LVI is assisting OHE in organization and
Leon is scheduled to be control station. NQQ reportedly
sold out and is rebuilding for the low frequencies. NXT is
searching for a good 100-ke. standard to use on 144 Me.
OHE is tuning up ear and fist by some 7-Me. ¢.w. AUF hag
the reputation of being ‘the wizard of the 1068A." The
U.H.F. Institute is a newly farmed group of *“experts’’ who
will guide dnd assist new-comers and old-timers who are
having a little trouble on the bands; contact them through
any AEC station. SJC is building for 144 Mec. TSA is on 420
Me., but finds little activity. FEI uses 100-watt bandswitch-
ing transmitter and an $-40 receiver; he ulso is interested in
AEC work, TVE shifted to 7-Mec. c.w. and is now adding a
pair of 807s. The Sunrise RC, using the club call SV, sgt up
as usual at Commack for Field Day, concentrating on the
lower frequencies. HXT gave up some good DX to answer
his old buddy, 6NZ, and a swell rag-chew ensued. LGK is
. using 6 watts to 2 antennas and working out fine. QMP called
*(!Q dial phone'’ during phone atrike and some lucky and
helpful dial-user came right back and made several calls for
Dave. BIV is building an 813 rig on 3.5-Mec. c.w. RQJ
travelled during April and May, meeting 4EKA, 5KYK,
and 4HOK. OUT is looking for an QO certificate. OBU re-
ports the NYC-LI gang had 7 operators on for Field Day;
they also operated mobile/marine on fishing trip July 20th,
The 27 stations in the net are on summer schedule Tues.
and Fri. PRE finally nabbed Arizona for WAS. Traflic:
W2TYU 230, BO 107, OBU 90, SJC 44, BIV 24, HXT 13,
RQJ 12, JBP 5, LGK 3, OUT 2, PRE 2, PWJ 1.
NORTHERN NEW JERSEY — S8CM, John J. tha.le
W2IIN — On Field Day the SCM and his aide, OSQ, made
an ingpection tour of some of the Field Day club sites,
working 144-Mec. mobile en route. The wind and rain storm
on Saturday really brought emergency operating conditions.
T'he most spectacuiar set-up was GSA/2, with its many
forms of antennas, operating positions, and methods in
teamwork, including 235-Mec. equipment. Unique rotary
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‘‘Super’ heams were observed at ZD/2. OM/2, with its
usual big turnout and equipment, was going right to town.
Tast operiting and “stations worked ' quick reference index
were observed at JC/2, at Garret Mountain, WK/2, with
its enormous layouts, made the pages of Life Magazine.
GS8X/2 was out as usual combining the affair with a picnic;
NVK/2 also wus visited. CJX maintains foreign schedules.
UWN is on 3.5 Mc. with 40 watts from Livingston. VGW is -
interested in emergency equipment and operations, also 40
watts c.w. on 3.5. Mc. EGM and QEM are OBS and EC on
3.9 Mc. NJF ig on the net. NCY is getting ready for f.m. on
the lower frequencies, NKD is summer NCS8 with LFR for
the N.N.J. 3630-ke. net. During the Annual Soap Box
Derby in Elizabeth communication between the starting
and finish lines was handled by two 144 Me. portables with
IIN in charge and CRW, CQD, UQY, ZF, and PIX assist-
ing. PQS 18 building a control board for remote operation
from his new operator’s deck. JYJ, a flying instructor, and
JUD are on 144 Me. from plane to ground. JGP was ap-
pointed reporter for Livingston RC and writes that the club
has the site and necessiry finances to go ahead on the club-
house. On Field Day, NVK/2 operated on all bands and
made 170 contacts for the first time out. Very good results
were had with the 500-ft. long wire antenna for 14 Me. and
the beam for 28 Mec. ICA made many of the 28-Me. con-
tacts. WO is making the set plans for the shack. NAP, the
’phone man, now is ¢.w. LZW is remnoving bugs out of his
big rig. EWL works 14-Mec. 'phone when not building
television réceivers. The Hudson Division Convention Com-
mittee is getting ready to greet you at Asbury Park on
Sept. 26-7-8. If you plan to attend, make arrangements
with HKY, 135 Bridge St., Red Bank, TZY has an HT-9
on 28 Mec. with 125 watts and is handling some GI traffic to
his son and others. He wants someone to put up a 132-ft.
antenna in a 50-ft. space! ANG is going mobile with f.m.
28 Me. OEC put on a four-day show in Atlantic City at the
L.T.C. using call QDU/2, QEM was chief operator, assisted
by VPT and Y9EHR. BOX is on 14- and 28-Mec. ‘phone. If
interested in N.J. 75 'Phone Net activities call in on 3.9 Mec.
at 9 A.M. Sundays. EGM is acting NC8. Ocean County ARA
elected AWR, pres.; MMG, secy.; DYR., tress. The club
meets the 3rd Tues. of each month at Bayville Lodge. The
Northern N. J. RA held its picnic and D Party on June
21st. Traffic: W20EC 428, QDU/2 184, NKD 83, CJX 40,
NCY 33, QEM 26, OXL 25, ANG 18, APL 16 IIN 12,
VGW 9, PQ,b 3, NIY 1.

MIDWEST DIVISION

OWA —8CM, William G. Davis, W¢PP — For the
second time in two weeks QLP, KZI, DVZ, WLH, and
CFB furnished emergency communications in the Ot-
tumwa flood area. WML took his portable from Newton to
Ottumwa to assist in the emergency, FP, JDV, TWX, CVU,
CPU, and PP handled outgoing traflic from Ottumwa
through the Iowa 75 net. LRY was control station in an
emergency 28-Mc. mobile net consisting of LRY, MCK,
GBB, OLY, and UOP with his fixed station serving the flood
in the Des Moines area June 256th, HIMM is busy on the Iowa
Tall Corn Net, the Atlantic and Pacific Net, the Rcbel Net
and the QMW Net and schedules 5LSN, all on c.w. HKN,
1Des Moines, is organizing a ¢.w. net on 7120 ke. for 18- or 19-
year-old hams. He wants to hear from hams in this age
group in Towa who are interested. FP is busy with EC or-
ganizational work for Tri-City area. The Iowa 73 'Phone
Net meets daily except Sunday on 3970 ke. from 12:30 to
1:00 p.m. YBYV is building a real ham shack. FDL, Musca-
tine EC, with help of GPJ and Bradford Crow, handled lota
of traffic during Oakville flood while VRD set up at KWPC.
TLL asslsted the Naval Reserve in handling traffic during
Qakville Hood, using Burlington Club BC-654 portable.
Let's pep up the reports in the Iowa section. Your S8CM is
open to constructive suggestions; your codperation is very
much desired. Watch your several appointments and renew
promptly, Traffic: WgQLP 300, HMM 126, KZI 120, DV2
20, CFB 10, HEN 8, GKS 6, FSH 2, PJR 2.

KANSAS — SCM, Alvin B. Unruh, WGAWP — KVRC,
‘Topeka, using ICV, and WARC, Wichita, AWP, made
good scores in Field Day Contest. BPL has LM7 frequency
standard. He keeps daily 3.5-Mec. c.w. schedule with RGC.
0AQ has new rig for QKS Net on 3610 ke. ZAT is on 3.9-
Me. 'phone. BQJ made good scores in’ CD and ARRL
Parties. PKD has 50-Me. schedules with ZJB, YUQ, and
DKS. At Empona OUU has three-clement rotary on 28 Mo

. {Continued on page 92)




RELAYS—provide convenient circuit control, pro-
tection, and greater operating efficiency ... help
reduce length of connecting leads. Amateur Relays
available from stock: Antenna Change-Over, An-
tenna Grounding, Keying, Band Switching, RF
Break-In, Safety, Overload, Underload, Latch-In,
Remote Control, Sensitive, Time Delay. Also In-
dustrial and General-Purpose Relays.

RESISTORS—exclusive features. of VITROHM
wire-wound resistors insure that extrz perform-
ance needed in critical circuits. Fixed type in 8
stock sizes from 5 to 200 watts. Adjustable type in
7 stock sizes from 10 to 200 watts. Wide range of
resistance values. Stripohm, Discohm, and Plaque
types also available.

RHEOSTATS—for fixed or variable close control.
Protected by tough, acid resistant, crazeless
vitreous enamel. Sizes: 25, 50, 100, and 150 watts,
in wide range of resistances.

Authorized Distributors Everywhere
WARD LEONARD ELECTRIC COMPANY

Radio and Electronic Distributor Division
53-B West Jackson Blvd., Chicago 4, U. S. A.

SEND FOR
FREE CATALOGS

TS5 RELAYS « RESISTORS - RHEOSTATS

-stat - Catalog No. D-2.
Electric control devices since 1892
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When you need a Ceramic

Only Mallory makes ““Ham Band Switches”,
the famous 90° indexing 4-position ceramic
band switches that have won acclaim from
engineers—everywhere,

Their 1000 volt DC and 100 watt power
rating (they will mount inside a 2“ circle)
means that you can have band switching in
exciter stages of high-powered rigs and
complete band switching in medium-powered
rigs without excessive size or cost.

Ham Band Switches are swell, too, for

receivers, signal generators, monitors, and

similar equipment where turret coil place-
ment is desired—and where low losses,
Eositive low resistance contacts and sta-
ility of characteristics are important.

For applications where special high-voltage
characteristics and 90° indexing are not
required, Mallory makes the low-loss 170C
series ceramic section selector switches
available in one, two and three gangs, with
up to 11 positions with 30° indexing, and
with one, two and three circuits per sec-
tion. Mallory 160C and 170C ceramic
switches are available from your author-
ized Mallory distributor.

P. R. MALLORY & CO,, Inc.
INDIANAPOLIS 6 INDIANA

P.R.MALLORY 8 CO.Inc.
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IZJ is on 50 Mec. with 807 final and three-element beam.
REYV is new Emporia c¢all. DSR, DQP, and GCJ are working
144 Mc. UWN has weekly schedule with 7OWZ. The Garden
City Radio Club now is affiliated with ARRL. RTZ, secy.-
treas., has two-elemétit 14-Mc. beam, He reports LNW has
a patr of 810s on 3.9- and 14-Mec. 'phone. QLK hasg a pair of
35Ts. TJQ has 807, 3.5 through 14 Me., and will add a pair
24Gs. LNW, AWR, and QLK are building 829B rigs. LQS
has NC240D receiver. New Topeka calls are ZMC, who is
active on 28 Mc., and QV, who was old-timer 9QV. He has
an ART-13 on the air. ICV has worked all districts on 50
Me. and has new NC-173. KRZ has portable-mobile rig in
new car. AK is active on 7158 ko. with a 6L.8. In Wichita,
UUS is active on v.h.f., has new antennas for 144, 50, and
28 Mec, BXZ has new rig. GWN has new metal tower and
rotary beam. With the coming of fall, the Kansas traffic net
will resume activities Mon., Wed., and Fri. on 3610 ko. A
6L6 crystal oscillator will do the job. Traffic: WEOAQ 15,
BPL 3, KEI 2, LQS 2, AWP 1.
~ MISSOURI —8CM, Mrs. ILetha A. Dangerfield,
WpOUD — The summer slump has set in, but here are
the reports that were received and they are pretty good.
SKA is keeping his 7-Mec. traffic schedules, having trouble
with the 7-Me. rock and trying to get down on 28 Mc. GCL
sent in his ORS certificate for endorsement and has his 813
working very well on 7 Me. According to TXP there now
are the following hama in Willow Springs, ull active on 7
and 28 Mc.: ANK, ZFL, CBT, AQP, KGP, KCG, and TXP.
DEA has his 100THs on the air and spent most of his vaca-
tion working on his two fixed beams and the 3.85-Mec. half-
wave. (GBJ took part in Field Day Contest. CXE got Class
B last fall, and has had 721 QSOs with 372 stations in all
districts, and some DX, using about 20 watts and now has
811s with more power — all contacts on 28 Mec. ZZW and
GEP are roommates at M.U. and have put up two 35-ft.
towers. The Cenfral Missouri Amateur Radio Club had a
good turnout for Field Day, using auxiliary power, helium
balloons to support a 3.5-Mc. full-wave, and a 28-Me.
antenna with others on trees. Opcrators were CKS, GEP,
KHD, UHR, ROB, RMF, BTW, JHH, YKB, and ZZW.
FIR had a new NC-173 and a wish for room for an antenna
instead of the gutter and down-spout arrangement which
ruined his crystals. ZXS is recruiting new members for the
traffic net in the fall. OUD is on 3735 ke. and blames the
vines on the antenna for failure to get out — conditions not
too bad here though. Remember to send in those certificates
for endorsement. QXO received the Missouri Traffic Cup
for highest traffic score for the year. We regret to add WFK
to the Iist of Silent Keys. Traffic: W@QXO 73, SKA 10,
ZZW 6, ARH 2,

NEW ENGLAND DIVISION

“NONNECTICUT ~-—- SCM, Edmund R. Fraser, W1KQY

-4 —'We regret the resignation of 0GQ, our Nr. 1 EC.
(*lub news — BRAC: The club operated on Field Day under -
czll of NKR at Shelton, Operators were LIG, OKT, RY,
JMI, JBK, JVM, NOM, AMQ, 08, MHH, OHI, EHI,
NUB, MGS, FSY, ODW, KNY, KQT, and NKR. Kar-
vosky, Lehman, and Sanchione assisted. Four transmitters
were used simultaneously running up 379 contacts for
6867 points. On 144 Me. a sixteen-element beam ran up 34
contacts. TCRC: QDR, chief operitor, reports JUD,
Trinity College station, on the air with 250 watts to 813
final. BARA: JHT operated on Field Day from Bethel
Prizes are being offered for first VE Award, DXCC, 8S
'phone and c.w., as well as all other contests. NHARA:
GB spent Field Day at Orange making 408 contacts and
7668 points in six-transmitter class. Power was furnished
from 10-kw. gas generator, courtesy of Conn, Refining Co.
Three 50-ft. portable masts and a flag pole supported eight
transmitting antennas. SARA: AZP, 0GQ, PLI, KBZ,
ASO, and KUO participated in Red Cross message-handling
test. Field Day was spent at Nichols. MCA is a new mem-
ber. News in general — PHW has VFO driving 810 ampli-
fier. MHF has 40-ft. pole with-two-element beam., COB is
on 3691 ko. JEY has acorn converter. OND has 14- and
28-Me, beama atop 50-ft. pole. KIO has p.p. 250TH final.
KZ5AH wants to contact Connecticut hams. ORP and HFO
operated on Field Day under latter call using former’s
equipment. BDI/1 waa on Field Day. JTD, AFB, AOK,
ODY, and JMY were also in the group. BHM has 79 post-

- war “countries with ET3Y, FB3AC, UUD6BM, ZD2KC,

(Continued on page 94)°




It's NEW! |
Complete

TEMCO
150 Warr

TWO-UNIT
'SERIES RA

RADJO
FREQUENCY
PACKAGE

In these RA Basic Chassis Units Temco brings you that rare combination—Revolutionary Flexi-
bility—Mechanical Excellence—Electrical Efficiency and Superb Modern Styling. These two
units represent a complete 150 watt R.F. section of a transmitter and may be used as a team for a
C.W. Transmitter with addition of proper voltage supply. They can be used by Amateurs to
modernize home built equipment or as a complete exciter for 500 and 1000 watt amplifiers. Ask

your dealer for complete enginegriﬂg bulletins. .

RA-400 FREQUENCY METER TYPE VFO
AND CRYSTAL OSCILLATOR

This unit consists of a highly stable, temperature
compensated Variable Frequency Oscillator followed
by a class A isolator and a wide band frequency
doubling stage, with complete voltage regulated power
supply for all stages. By means of a selector switch, the
class A isolator stage functions as a crystal oscillator
with provision for two crystals. Approximately 40
volts rms output is obtained from both the VFO and
crystal oscillator; more than ample to drive succeeding
frequency multipliers. Frequency coverage is continu-
ous from 3.3 10 4.2 mcs. VFO frequency stability is com-
parable to that obtained from direct crystal control.
Resettability is within 100 cycles at the fundamental
frequency. Approximately 3000 dial divisions are
available for the 500 KC range of the VFO. Plug-in
type chassis with all controls mounted on front panel.

RADIO COMMUNICATION
/ EQUIPMENT

RA-600 WIDE BAND MULﬂPLlERS
AND POWER AMPLIFIER

The series of amplifiers and frequency multiplier
stages preceding the final power amplifier, require no
tuning adjustments within a single band of frequencies.
Bandpass action is accomplished By coupled circuits,
which, once adjusted, require no further tuning. Panel
switch for band selection. Final amplifier stage (with
either 150 or 250 watt input ratings) employs a panel
inserted plug-in inductor. Tuning and vernier loading
by panel controls. Frequency range: 3.5-4 mcs, 7.0-7.3
mes, 14-14.4 mcs, 21-21.5 mcs, 27.1-29.7 mcs. Out-
put impedance range: 50 to 1000 ohms, balanced or
unbalanced loads.. Those interested in only one or two
bands may ize by buying only required sets of
coils. Automatic RF input and output connections. All
power connections emerge through rear chassis plug.

TRANSMITTER EQUIPMENT MFG. CO., INC.

345 HUDSON STREET « NEW YORK 14, N. Y.




> CHECK YOUR
| 7 VOLUME CONTROLS

The famous IRC bonded resist-
ance coating assures you the most
stable, permanent type of element.

"Knee-action” five-finger contactor re-
duces contact noise to a minimum.

A simple but unique spiral spring makes a
positive electrical connection between
rotating contactor and terminal lug.

A special steel coil spring washer pre-
vents objectionable shaft wobble and
“end play".

Remember these exclusive IRC features
when buying volume or tone controls for
your set. Say IRC and know that you're
getting the best.

Get your copy of the new
No. 4 Edition Volume Control
Replacement Manual and bring
yourself up to date with this
amazingly popular and useful
handbook. 156 pages. Only
#25c at your IRC Distributor.
INTERNATIONAL RESISTANCE
COMPANY, Philadelphia 8, Pennsylvania.

In Canada:’ International Resistance Co.,
Ltd., Toronto, Licensee, I.27

|
G COMPANY

(Conlinued from page 92)

UGHAB, and SU1US as new ones. BGJ handled message
from Admiralty Island, delivered and sent reply in fifteen
minutes, AMQ is experimenting with 50-ke¢. multivibrator
for frequency checking. [KE is using Meissner Signal
Shifter to p.p. 809s with three-clement 14-Mc, beam and
long wire for low frequencies, EFW is active during the
summer on TLC Tuesdays. QAU is operating on 7 Me.
with 6L6-807 rig and BC-348-Q. Traffic: W1AW 216, BDI
84, NJM 78, GB 43, ORP 41, EFW 22, APA 4, BGJ 3,
HYF 2.

MAINE — SCM, F. Norman Davis, WIGKJ — 8EC:
LNI. PAM: FBJ. OHY .is on 3963-ke. 'phone and 3764-ke.
c.w. LEP is mostly on 3790-ke. c.w. Although the weather
was bad during most of the Field Day activities, the grqups
at Portland and Old Orchard reported having numerous
contacts and plenty of fun. The Portland Amateur Wireless
Association had a fine write-up of its Field Day set-up in
the Portland Press Herald. OKU has a four-element beam on
144 Me. and worked a station on Cape Cod. EFR also re-
ports working Massachusetts stations on 144 Me. FZ/1 is
at Wells Beach. TE and OUN have rigs working on the 144-
Mec. band. 2PRW/1, at Pine Point for the summer, is on
28.5-Me, ‘phone. MXT is running 150 watts to a.pair of
8128 on 3.85-Me. ‘phone. BGZ, now in Baltimore, expeccts
to be back in Maine within a year and gives his regards to the
gang in the meantime. Probably the usual summer inactivity
accounts for the lack of reports this month, but certainly
would like to hear from a lot more of you on the first, of the
month, Traffic;: WINXX 7, EFR 2, OHY 2, PLD 2.

EASTERN WMASSACHUSETTS —8CM, FKrank L.
Baker, jr., W1ALP — We regret to report the deaths of
BCYF and MNH. LQQ renewed OPS appointment. BHW is
Class 1 and 2 Q0. FEC and IXI renewed EC appointments.
BL renewed SEC appointment. QHC is an OBS and will be
on 3528 ke. PUG is on 3.85-Mc. 'phone. QE is on 3.85-Me.
'vhone. RL is on 144 Mec. 3LHI/1 is in Boston and on 144
Me. QA and KPB are on 144 Me. GGH, RCQ, SH, JHG,
ALP, LCF, HJ, PDO, and LLX had 359 contacts for a score
of 5877 points on ¥Field Day using LLX's call. BIA will be
on (44 Me. and 3816 ke. from Brewster this summer. PXH
and his son won a Collins receiver, BC-625A and a soldering
iron at the Framingham Hamfest To all ECs, don't forget
the monthly tests on the last Sunday of each month. Here
are the dates for the rest of this year: Aug. 24th, Scpt.
28th, Oct. 26th, Nov. 30th, Dec. 28th. The following re-
ported on in the June 29th test: AHP in Fall River; Dedham
EC with 11 stations on; MCR, Dorchester; LJT, Brockton,
with 8 on; HJ, Wellesley; Newton with 2 on; and 3LHI/1
at the Fargo Building in Boston. AYG is on 14-Mec. 'phone
and c.w. IVI, FCZ, ERH, and AGC are having a WAS
party. NF reports a lot of DX on 50 Mec., he has worked 7
districta and 22 states, has a Workshops three-element beam,
and has a television receiver ready. LMB has a tower up.
QFR is on 7 Mc. The South Shore Amateur Radio Club
held its annual banquet at the Brewster Boat in Quincy with
&4 present. The T-9 Club held a meeting at IBF's QTH,
and went. to Holt’s Hill, North Andover on Field Day. DJ
is on 5() Mc. The Eastern Mass. ARA held its final meeting
for the summer., DKD spoke at the Brockton Club. LQ -
vigited Florida. GEQ is ill at the Cushing General Hospital
in Framingham. LVN has five of his fellows with crystals
for EMEN on 3745 ke. BDU says the Eastern Mass. Net
is fairly active. HJ has an SCR-522 for 144 Mec. WI is modi-
fying Mark II. HUV says that the 50 Mec. Minutemen will
be on Sunday mornings during the summer. He had 70
QS0s on 50 Mc. LMU has a six-clement beam for 144 Me.
AAA hag new Sonar VFX on 28 Mec. BUG also has one for
MM work. QDE has one at QTH. PYE is portable on 27
and 28 Mec, at Hull. PNG will be on 27 and 28 Me. from
Tueson, Ariz. ILP has mobile rig on 28 Mec. OGJ is on with -
Supreme transmitter on 27 and 28 Mc. OEL has new dipole
for 27 Mc. AKD, ARN, and EU have n.f.m. on 28 Mec.
OJTis quite active on 141 Mec. with a crystal rig. The follow-
ing have superhets on 144 Ale.: OJT, LIT, PFL, JXM,
JPM, und LWI. These chaps have coaxial receivers: HM,
MSW, FED, JPM, JQA, LSR, IPE, and HXT. Operators
for the Merrimack Valley ARA on Field Day were: BLO,
BMO, CBY, CRW, DOO, HP, IGO, IQH, JDU, KNU,
LBH, LEA, LGG, LSX, MCD, MQN, NNG, NON, OHZ,
PFA, and PNE. LXQ is on 'phone on 14 and 3.9 Me. LMU
worked 17 stations on Field Day. Members of the South
Eastern Massachusetts ARA sent greetings to ARRL from
the New Bedford Centennial Exposition. Traffic: W1BDU

(Continued on page 96)




CONDENSERS..

«...BASIC TUNING UNITS

These transmitting condensers should be the
" basic tuning units of your transmitter designs.
Compact assembly, steatite insulation, sturdy
construction, and conservative ratings will
enable National condensers to prove their su-.

periority in your transmitter.

Type TMK Transmitting Condenser Send for your copy of the 1947 National cata-

An ideal condenser for exciters and law power transmitters.

Available in single and double stator models. Steatite IOg confcining a complefe “Sf Of vcricble
.

insulation. Special provision has been made for mounting
AR-16 exciter coils in a swivel plug-In mount on either

the top or rear of the condenser if desired. Over-ail condensers and some 600 other pcrfs, todoy-
width 2-11/16”, helght 2-23/32".

Capacily Alr Pack_  Llength  Catalog n at i ona l

(max.-min.) Gap  Voltage

.
35 mmf.-7.5 047  1500v. 2-7/32” TMK.35 c mpan‘l' 'n .
50 8 047% 1500v.. 2%”  TMK-50 o ’ C.

100 .10 047" 1500v. 3" TMK-100 Dep'l'. TNo. 8
DOUBLE STATOR MODELS
35/35 mmf. 047  1500v. 3" TMK-35D ) Malden, MNass.

7.5/7.5
100/100-10/10 .047  1500v. 4'%"” ~  TMK-100D

Complete List in Catalog

I EST. 1914

Type TMC Transmitting Condenser

Designed for use in the power stages of frans-
mitters where peak voltages do not exceed
3.000. The frame is extremely rigid. !nsulation Capacity

Peak
Air Gap Volt, Len, Cata.

is steatite. The stator in the split stator models (max..min.)

is supported at both ends. Over-all width 50 mmf.-10 077" 3000v. 3 TMC-50

3-9/16", helght 3-5/8". 100 a3 077" 3000v. 3';* TMC-100
250 -23 L0777 3000v. 6 TMC-250

DOUBLE STATOR MODELS
50/50 mmt.-9/9 .077" 3000v. 4%~ TMC-50D
100/100-11/11 .077~ 3000v. 634~ TMC-100D
Complete List in Catalog

Capacity Alr Peak
(max.-min.) Gap Valt, Len. Cata.
. Type TML Transmitting Condenser
75 mmf.-25 7197 20,000v. 18% - N
s0 22 ' 4697 15,000v. . 87" - TML.50D :t::ﬁ": i:wllm::'p:::un:hz‘:-g::v‘:';: s:l.u‘rl::
210 " -

300 35 219 7,5°°V, Igr'x TML-500A cast aluminum end frames and dural tie bars

DOUBLE STATOR MODELS permit an unusually rigid structure. Precision
30/30 mmf.- 12/12 .719” 20,000v. 1875” TML-30DE . end bearings insure smooth turning and per-
60/60- 26/26 <4697 15,000v. 18¢¢” TML.60DD manent alignment of the rotor. Over-all
100/100- © 27/27 344% 10,000v. 18¢” TML-1000B width 77, height 7:1/8".
Complete List in Catalog

M A K ER S o F LI FETI ME R A D1 O EQ U1t PMENT
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Browning
Instruments

Hew HAM
FREQUENCY
METER

Checks all your operating frequen-
cies with a .05% accuracy. Has
direct, frequency-reading dial on
seven ham bands. Audio detection
‘of zero beat. Also an accurate
ECO with an output comparable
to a crystal for driving an exciter.
The MJ-9 meter is an essential for
your shack.

e

BROWNING
TUNER
FOR FM-AM

Hi-sensitivity unit with Armstrong
circuit. Provides distortion-free re-
ception on FM and quality recep-
tion on AM. Separate RF and IF
systems on both bands. One an-
tenna serves both FM and AM:
Tuning eye shows correct iuning.

WRITE FOR DESCRIPTIVE LITERATURE

BROWNING

lABORATORIES INC
WINCHESTER, MASS.,

(Continued from page 94)
122, MDU 26, 1'Y 11, PKW 7, WI 7, LM 4, LXQ 2, HJ 1.

WESTERN MASSACHUSETTS — 8CM, Prentiss M.
Bailey, WIAZW — RM: BVR. SEC: UD. BVR attended
the State Convention at Framingham. Perce now is fully
equipped. for emergency power on all bands. BIV has 240
watts ¢.w. and 'phone and is working out very nicely. COI
is operaling on 144,045 from his home and occasionally
from Greylock, Best DX so far is 75 miles. NKN is on with
his supér-duper five-band bandswitching exciter. Many
attended the State Convention at Framingham, Adams,
Pittafield, Springfield, Fitchburg, and ‘Worcester were all
well represented. Field Day was a great day and many in
‘Western Massachusetts purticipated. The 144 Club of
Springficld, at Wilbraham Mountain, ran up a good acore
and had plenty of fun. The Pittsticld Radio Club on Wind-
sor Mountain doubled its last year's score. PSRP/1 is the
proud papa of a baby girl and EZT is pretty proud of his
jr. operator. For you DX boys, the following plea has been
issued by Chuck Millen, W1FH, our QSL Manager for the
first district. He wants to remind you to send your envelopes
to him 8o he can send out your DX cards. The summer
slump has started as is evidenced by the size of this column
and traffic total. Hope all of you have a swell time on your
vacations, Traflio: WIBVR 32, BIV 6. ‘

RHODE ISLAND — SCM, Clayton C. Gordon, W1HRC
-~ DWO has been DXing on 7 and 14 Me. AQ says their
kw. rig is oit the air, a 144-Mc. crystal job and 14:-Ale.
beam are in the works, and a BC-221 frequency meter has
been added, also a néw kw. gas-driven generator. Movies of
the Field Day activities recently were shown. EJ sits on his
screened-in piazza (sans mosquitas) and runs TR-4 with
vibrator supply. CPV likes his 6L6-807-PE-103 genemotor
FD rig! AOP has an RC-5 7-Mec. FD job. 1QJ has 50-Me.
rig mounted on motor block of his Chevvie. LAB is on 7 Me.
AWE is DXing on 14 Mec, MNC is mobile on 144 Me. and
ARC-5 c.c. job at home QTH. IFD has new sixteen-element
beam.”  AKA has sixteen-clement beam, 400-ft. elevation,
but nobody hears him on the air. OPR is on 144 Me. because
of BCI on 28 Mc. BGA is on 144 Mc. with ARC-5 c.c. job.
CH came jaunting down from Worcester to help the AQ
gang on Field Day, during which they made 140 contacta,
had 25 pounds of turkey and all the fixings, 10 gallons of
cold milk, five tents, four transmitters, four receivers, six
operators, six utility men, one 300-watt, one kw., and one
3-kw. wgas-driven generators, at Pascoag Lake Prallic:
WIBTV 22, DWO 11, HRC 5.

VERMONT — SCM.  Cerald Bencdxct., WINDL —
Congratulations to all who helped in the Rutland emergency.
A very good job was done, typical of ham radio. PYO is
new ham in Newport, and has 65 watts to 807 on 3850 ke.
CUN has new final on 28 Mec. OAB now is QGF in Burling-
ton and OAB in Chester Depot. SMKA/1 is in Chester
Depot. PAL and NDL report that house-remodeling is bad

| for ham radio. MCQ and KJG worked from Lake Elmore

on Field Day. EKU used his 30-33 and low power 3.85-Mec.
’phone rig. IWBF/1 now is PJK. QCT is new ham in Stowe
area, More Vermont hams are ncecled for the Vermont Net
on 3740 ke. The net will operate at a speed at which all can
take part. A fiood or other disaster could hit your area. Be
ready for it. Have that emergency rig ready. Lratfic: W1AAJ
75, MCQ 6, NDL 4, CGV 1, EKU 1.

NORTHWESTERN DIVISION

LASKA — 8CM, August G. Hiebert, K7CBF — The
Arctic Amateur Radio Club of }:’a.lrbanhs voted to
cancel meetings until the second week in September. A dis-
play and message center will be established at the T'ununa
Valley Fair as planned, however, with messages relayed.
Btateside for intereated BCLs. 5KPY/KL7 will be in charge.
The Adak Amateur Club has 16 members, and is formulat-
ing plans for a 144-Mc. network. W2SLW/KL7 reports 23
Me. completely dead at Adak. JT just bought a new airplane.
Recent visitors at CBF were GT, now back in the Army
a8 a major, and VE5JO, who is on lend lease to AACS in
Alagka. JF is on the air at Waterfall with a pair of 4-250As
pumping a lazy kilowatt into a three-clement beam on the |
low enid of 14 Mec. CU, plus XYL and two junior YLs,
moved bag and baggage to the States, where he hopes to
get back his original call, W7EGN. Traflic: KL7BD 46.
iDAHO — SCM, Alan K, Ross, W7IWU — Sandpoint:
KDYV worked IYG (Nampa) and JJQ (Gooding) on 29-DMe.
’phone. IDA received his Class A ticket. Mountain Home:
(Continued on page 98)




we e @D “VERSATEX”

GRYSTAL MICROPHONE

MODEL 718A

FOR HOME RECORDING . .. COMMUNICATIONS ...
PAGING SYSTEMS . ..LOW COST PUBLIC ADDRESS

The Amateurs Want These Features

1. Can be used by itself as a desk stand, on a floor stand,
or in your hand.

2. Is the Jowest-priced combination microphone—only
$10.00 list.

3. High output. bpeclally engineered speech response
for maximum intelligibility.

4. Has special moisture-proofed crystal.

5. Heavy, rich maroon plastic case—eliminates shock
hazard.

6. Contains R-F filter to prevent crystal burnout.

7. The cartridge unit is mounted in rubber to provide
mechanical isolation from the case, so that the micro-
phone may be handled or carried about without an-
noying mechanical noise pickup.

~ DELIVERY NOW!
Never before has there been so much microphone
value for $10 list as this.

Patents applied for by Shure Brothers. Licensed under the i’atents of the Brush Developmaont Company

SHURE BROTHERS, INC.

Microphones and Acoustic Devices
225 West Huron Street Chicago 10, lilinois
Cable Address: SHUREMICRO
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Backed by
a name
you know
and trust!

® In actual tests, over the 500 kc-108 mc frequency
range, the new Amphenol All-Wave Antenna out-gains
the best double doublet. It assures interference-free
reception, even in areas of low signal strength.

® The All-Wave Antenna combines a horizontally po-
larized FM dipole with a 65-foot copper wire antenna
for standard broadcast and short wave. A special
wave filter channels energy to receiver input. A leadin
of 52 ohm coaxial transmission line reduces interfer-
ence to the minimum.

o The All-Wave Antenna is mdlvxducdly packaged
for unit sale with installation instructions, all hardware
(except guy wires), and a gquy wire clamp.

® Amphenol dipoles,
and reflector arrays,
build up ample gain for
finest reception of FM.
Efficient, even in areas
of low signal strength,
they virtually eliminate
multi-path reception.
Mounting bracket and
masthead (of reflector
types) swivel, thus allowing
antenna plahe to be tilted to opti-
mum angle. Kit contains every-
thing for a complete 88-106 mc
‘band ‘antenna, except guy wires.

| Dipole A are available now_thru your jobber, or
get prices and technical data by writing direct

AMERICAN PHENOLIC CORPORATION
1830 South 54th Avenue, Chicago 50, lilinois
COAXIAL CABLES AND CONNECTORS « INDUSTRIAL
CONNECTORS, FITTINGS AND CONDUIT * ANTENNAS
RADIO COMPONENTS * PLASTICS FOR ELECTRONICS
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AMPHENOL DIPOLE
for FM

Amph

(Continued from page 98)

IY/7, as home station, worked eight portable stations during
Field Day. Speaking of Field Days, were BDL, HPH, and
TWTU the only ones out? With fall coming on, we can still
get out. Don't overlook the QRP rig on 3.5, 4, or 7 Me.
They really get out OK. Nampa: The Nampa gang was host
to Boise at a picnic in the park. Some 144-Me. activity pre-
vailed between sandwiches. IYG has new 29-Mec. beam,
selsyn and motor-controlled, with world globe in shack in-
dicating beam direction. GPM is putting an SCR-522 on
144 Mec. He has a 50-Mec. rig handy, also. Shelley: ACD is
going to town on 50 Me., having worked 19 states and 6
districts. Rig is a BC-B825A (transmitter of the SCR~522)
with 15 watts to a four-element beam. Traffic: W7EMT 23,
IWU 6, BAA 3,

MONTANA — SCM, Albert Beck, W7EQM — SEC:
BWH. LCF is back in Lewistown and building a new rig
with about 325 watts on c¢.w. F'TO is planning on organizing
a radio club in Lewistown this summer. JRM repuirs radios
in Lewistown. LBK operated portable on 7 and 3.5 Me,
from the Boy Scout Camp on the East Boulder River July
7th to Aug. 7th. FTX and FGR are back in Montana and
located at Hamilton, They are working 28 Moe. at the present
time and are going to build a new home across the lot from
FDG., Les is proud of his new beam antenna. Look for the
red and black ring design when in Hamilton. The California
fellows are eager for the W7s to create a few more nets so
they can have a positive out to rout their traftic this way.
There.seems to be a bottleneck, especially in Montana, The
Butte Club participated in the June Field Day event about
seven miles south of the city. Hope to see a lot of the gang
at Waterton Lakes.

PACIFIC DIVISION

AWAII — 8CM, John Souza, KHBEL — The Oahu
Radio Club bad Lee Dawson, of FCC, as speaker at a

big meeting, with LP taking home the crystal mike as ons
of the seven door prizes. DU completed new 14-Mc. beam.,
AW'’s red and white tower spouts dual 10-20. MI is on 14
Me. with 610. W1QDS/KHBS finally worked Massachusetts.
BD schedules GP, at Hilo, from Kaawa on 3.85 Mec. during
week ends. GH QSOed W4DQA for two hours solid §9 on
28-Mec. ‘phone on July 4th, BX went back to two-element
beam on 14 Mec. The 3.85-Mec. gang is very active at about
7 p.M. with all islands represented. FC has double thrée-

-¢lement, beam on 28 Me. CY still is feeling lumber shortage

on his beam for 28 Mo. BW has modernized prewar receiver
with the addition of limiter and 600-ohm audio output.
1J saw his kw. modulation transformer go up in smoke. The
Maui Amateur Radio Club had an enjoyable outing on Field
Day with 12 members present. Traffic: KH6DF 14.
NEVADA — 8CM, N. Arthur Sowle, W7CX — Asat.
SCM, Carroll Short, jr., 7BVZ. SEC: JU. ECs: OPP, TJY,
KEYV, QYK, and JLV. RM: PST. PAM: KHU. OBS: JUO.
OES: TJI. TWVZ, €x-9WVZ, is eager to get lined up in a
traffic net. LCK is on 7 and 3.5 Mc. with an 807 and will be
on 50-Mc. c.w. from Nevada. BNX has new final with pair
of 35Ts. VMP is on 28 Me. with 30 watts when the band is -
open., KHU reports lots of traffic. QAY has a BC-221.
62TM/7 is new to the Silver State. PWE is active on the
Sagebrush and Mission Trail Nets. OPP visited 6GRL,
operated by 6HBD. while Doc is in XU Land. JUO lost his
14-Me. beam in a recent wind storm. KJQ is DXing on 14-
Me. e.w. and will be another Nevada 50-Me. station soon.

" 7YN had a number of transmitterp on for Field Day at

9000-ft. altitude near Reno. JU and KJQ were on Mt.
Charleston near Las Vegas. Traffic: W7KHU 148, JU 42,
CX 29, OPP 17, KLK 3, KCE 1.

SANTA CLARA VALLEY —B8CM, Roy E. Pinkham,
W6BPT — Asst. SCM, Geoffrey Almy, 6TBK, RM: CIS.
PAM: QLP. The SCCARA has lost another of its officers
with the resignation of HGW. Tom has moved to Sacra-
mento. MUR has been appointed to fill out the term as
treasurer, CFK and BPT both had their vacations beginning
the last week in June. KG now has his micromatch cali-
brated and is measuring standing waves on his feed line.
TBK has a new 28-Mc. beam which is putting a fine signal
into KH6 Land. LCF found shorted padder in his HRO.
BHH converted bis beam using eight wires in the driven
section and reports very fine results. JWT has a DM-36
working on 50 Mc. Hope he gets transmitter on to enjoy the
skip on the band. WUI is one of the operators at b.c. station
KEEN. DZE schedules JAGNX every morning at 2 A.M, ~

(Continued on page 100)




REGULATION
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§12,136. LOGS. Each licensee of an amateur
station shall keep an accurate log of station
operation, including the following:

(a) The date and time of each trans-
mission. (The date need only be entered once
for each day’s operation. The expression
“time of each transmission” means the time
of making a call and need not be repeated
during the sequence of communication which
immediately. follows: however, an entry
shall be made in the log when signing off so
as to show the period during which com-
munication was carried on.)

(b) The signature of each licensed operator
who manipulates the key of a radiotelegraph
transmitter or the signature of each licensed
operator who operates a transmitter of any
other type and the name of any person not
holding an amateur operator license who
transmits by voice over a radio-telephone
transmifter. The signature of the operator
need only be entered once in the log, in those
cases when all transmissions are made by or
under the supervision of the signatory op-
erator, provided a statement to that effect
also is entered. The signature of any other
operator who operated the station shall be
entered in the proper space for that op-
erator’s transmission.

(c) Call of the station called. (This entry
need not be repeated for calls made to the

same station during any sequeénce of com-
munication, provided the time of signing off
is given,

(d) The input power to the oscillator, or to
the final amplifier stage where an oscillator-
amplifier transmitter is employed. (This

need be entered only once, provided the -

input power is not changed.)

(e) The frequency band used. (This in-
formation need be entered only once in the
log for all transmission until there is a change
in frequency to another amateur band.)

(f) The type of emission used. (This need
be entered only once until there is a change
in the type of emission.)

(g) The location of the station (or the
approximate geographical location of a mo-
bile station) at the time of each transmission.
(This need be entered only once provided
the location of the station is not changed.
However, suitable entry shall be made in
the log upon changing the location. Where
operating at other than a fixed location,
the type and identity of the vehicle or other
mobile unit in which the station is operated
shall be shown.)

(h) The message traftic handled. (If record
communications are handled in regular
message form, a copy of each message sent
and received shall be entered in the log or
retained on file at the station for at least 1
year.)

Convenient v v v

e e

Complete

ARRL LOG BOOKY

Regular Log, 8%2 x 11 « 50 cents each
Mini-Log, 4 x 6Y4 * 25 cents each

American RADIO RELAY LEAGUE

WEST HARTFORD,

CONNECTICUT, U.S.A.




1249 MAIN ST..

75 WATTS CW

30 WATTS AM
PHONE

W2RNB TELLS the story of Model 701 Transmitter:
“| work for Electronic Marketers, Inc,, and when the
7075 came in |-immediately took one home to test.
The results were as follows: With a d40.muter Zepp
antenna. | worked F8SF, 559; ON4SU. 589; UA3AF, 579;
PZ1AL, 599X. Power input was approxinately 45w with
500v on the 807, Freq. 14138,”

Only 5 x 5'%"” x 10", MODEL 70T covers 80. 40, 20,
16, 11, 10. ond 6 meter bands . . hardly drops outpus
at all even when quadrupling xtal trequency. $AQS
Tritet oscillator drives one 807 up to.75 watts CW input.
Push-pull T4-watt 6AQS modulator gives 100%: phone
modulation of 28 to 30 wotts phone input.

Ideal tor your main station, pertect for portable, mobile
and emergency work, price of this listle demon is only
$36.95 less pow::r :upply, tubes, xtal . .". with plug-in
coils only 50c each

, 1946 QST said of MICROMATCH - “simply
astonishing.” [¥'s a’new meter which, connected in your
teeders . ., in any link coupling line . . . measures
standing-wave ratio directly. MICROMATCH' lets you

determine what hoppens o the power your transmitter

generates, It will surprise ypu by proving how
lcally gets into your antenna, With MICROMATCH
you ¢an probably double, triple, possibly’ quadfuple
power into your antenna . . . where it alone does gqod.
Same size as 701 Transmitter, with big 4%" méter,
fully tested, range 1 through 1,000 watts, 3 through
30 mc, 50 through 300 ohms impedance, it's the
biggest transmitter efficiency guarantee mongy coh buy.
Only $29.90 net.

Mail penny postcard for NEW, 16-page cafalog
of amateur and measuring equipments.

" OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y Forots- Seboer Co:y Soecs

HARTFORD 3, CONNECTICUT

(Continued from page 98)

for traHic. Anyone having messages going to Japan can
reach Byron at his home QTH, or phone Col. 4115-M. JSB
keeps schedule with KA1HR for traffic going to the Philip-
pines. Both ZZ and TBK have worked Nevada vn 28-Mec.
'phone for their WAS on that band. The following stations
in this gection have been very active on 50 Me.: OVE, YX,
IW8, GGM, CCJ, and BPT. PBV is mounting his rig in
two relay racks so he has been off the air. BO checks into the
Mission Trail Net and hundles traflic going to the Pacific
Irlands. T'raffic: W6JSB 72, DZE 20, VZE 19, ZZ 3, TBK 2,

EAST BAY — SCM, Horace R. Greer, W6TI — Asst.
SCM, C. P. Henry, 6EJA. SEC: OBJ. RM: ZM. EC: QDE,
Asst. EC u.h.f.: OJU. UPV and IKQ plan to install Collins
ART-13 rigs in their autos. ¥JA, QDE, aud LMZ hold up
the Richmond gang with DX on 14-Mec. c.w. MHB worked
AC4YN on 14-Me. c.w. THXG/6 now is 6HXG. RM, UZX,
‘WIX, LDD, MEK, MVQ, and IDY arelooking for rare DX,
‘TT now has 125 postwar countries, 'TT 105, and PB 104,

. BUY worked some of the gung on 3.5-Me. c.w. from Tahoe

while ofi vacation. ITH is doing all right on 14-Mec. 'phone
DX. On June 12th the Northern California DX Club, Inc.,
elected TKQ, pres.; BUY, vice-pres.: and EJA, sccy.-treas.
The fo.lowing members of the SARO did a bang-up job on
Field Day: 144 Mec. — RBQ, IPK. 60 Mec. - VBJ. 28-dlc.
c.w. — EHS, EY, CVL. 3.5-Me. c.w. — ZA, WTIL. 14-Me.
‘phone = HE, CHE, BS 14-Mec. c.w. — BET, SC, CEO.
40-Me, c.w. — CEM. GTI 28-Mec. 'phone — OMC, IVZ.
The Mission Trail Net. hus its stations divided into divisions
which seém to be working out FB. The Oakland Radio Club,
Inc.. is planning a big hamfest in September. The Vallejo,
Mare Island, and Mt, Diablo Radio Clubs are making good
progress. ELW is making plenty of noise on 14-Mc. ‘phone
with hig 250TH final. PZ is knocking over IDX on 14-Me,
c.w. QXN won the Hammond Memorial Bug for handling
and repurting the most traflic in six-months perivd from
January to June This award will be made to an East Bay
gection ‘member each six months. Repert your tratfic ench
month, gang. S8 is putting up new three-ciement beam. WP
is putting up a new high doublet antegna so he can work
mmerhmg besides Jv. EVQ is happyto hear that his PAS
friend is oun the air with the equipment he sent to him. OCZ
has been operating portable with 2 (GF-11 from Guerneville.
ZA is planning to increase power to 200 watts. BGY is un
with ‘a” GF-11, UMZ is getting ready to install a pair of
267Bs with thrce-element 28-Mc. beam, UT has new 64-ft,,
tower. 8SN will be on soon with one of his new 1-kw,
Winsby-Jleming transmitters. MF7 is getting set with new
portable 28-Me. rig in'the cdr. QBL is back on the air after
his illness. CZQ has new QRA and will have new antenna
syatem, OHU is playing with surplus genr. AED had GF-11
on vacation. WCQ now has 39 countries. YDI is building
new final with HK257B, KEK is trying new twin-lead beam,
Traflic::. W6QXN 117, TI 15, YDI 10, EJA 4, KEK 2,
SAN FRANCISCO — SCM, Samuel C. Van Liew. W68NL
— Phone JU 7-6457. Asst. SCM. Joseph Horvath 6GPB,
RM: RBQ. SEC: PTS. CEC; SRT, KNZ. The Humboldt
Amateur Radio Club in Eurcka moved to a new location.
Membérship is growing steadily. The club can be contacted
through Julio Sannazzari, CWR, 1336 B Street, Eureka,
Calif. CWR has added an 813 to his final. NAO is building
uew test gear. MHF has been doing fine work on 14-Me.
¢.w., having WAC, WAS, and over 100 countries worked
since Feb. '47 in spité of low power of 10 watts. He uses &
modified efght-element fiat top beam. ITA, from Los An-
geles, visited RBQ. Apparentlv good radio conditions and
also good weather are again attracting Bouthern California
hams to San Francisco. ZF and ZS, both of Sacramento,
visited RBQ and San Francisco, ZF has new 30-watt port-
able rig, "WB still is high DX man in San Francisco area
with over 130 countries to his credit. BIP is recovering from
a gprainéd ankle. More reporis on Field Day were received
from thé SARO, Its 144-Mec. rig was furnished by RBQ,
algo sixteen-element rotary heam. The 144-Mec. operators
were RBQ and IPK. 50-Mec. used a three-element rotary
beam, VBJ furnishing the equipment and operating. 28-Mec,
cw. uséd a “J" antenns. Operatora were EHS, EY, and
(VL. 28-Mec. ’'phone used thrce-elemeni rotary beam,
Operators were OMC and IUZ. 14-Mec. c.w. used a doublet
antenna with good results. Operators were CEO, BET, and
SC. 144-Me. 'phone used three-element rotary with fine
results. CHE, HB, and BS operated. 7 Mec. made use of s
“V" beam to build up a nice score; CEM and GTI operated.
8.5-Mc, e.w. used a folded doublet with three-hundred-ohm
(Continued on page 104)




KENYON T-LINE ADDITIONS

For Amateur and Industrial Use!

[} o [ ]
. KEN-O-TAP UNIVERSAL DRIVER TRANSFORMERS .
e 500 Ohm Line to any Class B Grids Primary to Secondary Ratio Variable from 1:13.3t0 1:.7 o
° Type Power Rating Case No. Weight List Price °
. T-261 7 Watts 3A 2%, Ibs. $ 9.70 °
: 1-262 18 Watts 4A 5% lbs. 13.20 .
[ ]
® Any Line or Single or Push Pull Plates to Class B Grids ~ Primary to 2 Secondary Ratio Variable from 7.0:1 t0 1:9.0 e
L4 Type Audio Rating Case M Size .| Max, Pri. D.C, Max. Sec. D.C. Weight List Price b
o T-264 7 Watts 3A 100 MA 100 MA 2% Ibs. $ 9.95 °
e T-263 18 Watts | 4A 200 MA 200 MA 5% Ibs, 15.25 °
® . — [ ]
. FILAMENT TRANSFORMERS .
° Primary 115 Volts, 50 to 60 Cycles °
o Type Sec. Rating Insul. Test Case No. Weight List Price Y
T-393 5/5.1/5.25 V.— 26 ACT 2000 V. S5A 9% Ibs. $17.30 °
®  T1.394 5/5.1/5.25 V.— 32 ACT 2000 V. S5A 10% lbs. 18.65 )
e T-395 6.3 V.— 20 ACT 2000 V. S5A 9 lbs. 15.30 °
o T-396 6.3 V.— 30 ACT 2000 v. 5%A 12 Ibs. 21.00 L4
° 1-397 6.3 V.— 12 ACT 2000 Vv, AA 5% Ibs. 10.90 °
. y . b
PLATE TRANSFORMERS °
@ o
° Primary 115 Volt, 50 to 60 Cycles °
Y Secondary Volts [
Type Primary Conn. b.C. A.C. M.A, D.C. Case No. Weight List Price °
® T.673 High 3000 3400-0-3400 400 10A 82 ibs. $110.00
° Low 2500 2840-0-2840 500 L4
° T-674 High 3000 3400-0-3400 800 Special 135 Ibs. 155.00 ®
® Low 2500  2840-0-2840 1000 End Castings P
These Units are designed for Continuous Duty on Low Voltage Taps at 85% of D.C. Current la'in‘g. o
[ ]
. REACTORS .
[ ]
¢ Inductance At Rated D.C.
® Type Rated D.C. D.C. MA. Resistance insul. Test Case No. Weight Lise Price [}
° T-180 10 500 MA. 60 7000 V. 8A 26Y |bs. $43.00 °
T-181 5 1000 MA. 18 7000 V. QA 50 |bs. 63.00 .
® Y330 6/20 500/50 MA. 60 7000 V. 8A 267, Ibs. 43.00
® T-531 3/10 1000/100 MA. 18 7000 V. -9A 50 Ibs. 63.00 ¢
. o
. KEN-O-TAP MODULATION TRANSFORMERS .
L Avudio | Class C Max. Max. Max. D.C. Primary Sec. Case b
. Type | W. Pri.| W, Sec. | Pri. D.C. Sec. D.C. | Voltage Range Ohms Range Ohms | No. Weight List Prico °
T-441{ 125 [ 250 | 250 MA.'| 250 MA.| 1500 |2000-20000| 200-20000{ 8A | 15% Ibs.| $25.20 .
® "T.442] 600 | 1200 | 400 MA. | 400 MA.| 3000 500-18000| 200-19000| QA | 45 Ibs. 67.50
Y [ ]
- YOUR INQUIRIES ARE INVITED. WRITE TODAY FOR FURTHER DETAILS. °

KENYON TRANSFORMER CO., Inc.ie vonc
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The New MEISSNER

... the outstanding variable

With more amateurs going on the air almost daily, the ability to dodge QRM
has become of utmost importance. As .the ham bands become increasingly
crowded, amateur operators all over the world have come to regard the Meissner
Signal Shifter as their most useful single piece of equipment. Built-in band switch-
ing, all controls on front panel, crystal control on all bands plus many mote new,
exclusive features all combine to make this new in-
strument the finest variable frequency exciter ever
offered. At your dealers or write to the address
below for full information.

CHECK THESE
FEATURES:

BAND-SWITCHING is accomplished
by a six position shiclded turret.

CRYSTAL CONTROL,. Not only does
the Shifter function as a variable fre-
quency oscillator, but by plugging in
a suitable crystal it may be converted

; into an excellent crystal controlled ex-

Meiss_ner Signal Shifter (Medel EX), less citor for any band (epecially desirable
all coils and less power supply but with for net operations).

aluminum strips attached to turret. TUNING. Only two controls select

) any operating frequency; the band se-

Amateur Net . . . . . . . ., . . . $66.50 lector switch to move coil strip into

position and the precision vernier
control to rotate the ganged condens-
ers. Illuminated dials for 0-500 cali-
Power Supply Only (Model PX), , bration. Exceptionally stable.

Amateur Net . . . . . . . . . . . 1300 KEYING. Two jacks for CW or phone.
May be keyed in oscillator or ampli-
fier cifcuits. Tuning eye checks keying.

Coils, per set ' POWER. Input 110V 60 cyc. AC.

Output in excess of six watts.
Amateur Net L A 4.00 TUBES. 6V6GT /G oscillator doubler,

807 amplifier-doubler, 2-5Y3 high
voltage, 0D3/VR150 osc. voltage
reg., 6US5/6GS tuning eye.

COUPLING. Output impedance 300
ohms. Coupling possible into grid cit-
cuit of single-ended or push-pull stage
of transmitter; into crystal stage with
crystal removed; into plate tank of

ﬂ _® crystal oscillator with tube removed.
W CABINET. Gray-wrinkle metal,
13 13/16 by 1314 by 834.
ELECTRONIC DISTRIBUTOR AND
INDUSTRIAL SALES DEPARTMENT

MAGUIRE INDUSTRIES, INCORPORATED

936 NORTH MICHIGAN AVENUE, CHICAGO 11, ILLINOIS
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c{o CAA Box 779
Galveston Toxas

Maguire Industries, Inc. April 20, 1947

936 North Michigan Ave. WEKVM

“hicago 11, Ill.

Gentlemen;

T koow you will be interested to learn what an important role your
Meissner Signal Shifter has played in the recent Texas City disaster;

Three days ago I got delivery on my new Meissner Signal Shifter, #3007,
Series 712. I had just about gotten it out of the box and was tempor-
arily checking 1t into the xtal stage of the xmitter for 75 metoer fone
work when the shack wes rocked by the explosion from the first blast
of the Texas City disaster. At first wo did not know what had happened
oxcept that we could see high flames and black smoke mushrooming like -
an atomlia cloud over Texas City, nine miles away.

Another terrific explosion followed on the heels of the first and we
iumediately listened in on the BC band. In a few minutes our local
Tadio station here fn Galveston advised us that a ship had blown up in
Texas City. We immediately got on 78 fone and inquiries started to pour
in from Houston Texas, 50 miles away. WSFQQ started out for Texas City
and was soon set up over there on 75 fons. At that time I was the only
®out" Xnown qn 75 fons and SFQQ the only means of communication into
Texas City. Thus, in those first few hours, our twe stations were the
only means of communication betwsen the stricken city and Galveston.

To make & long etory short, your Signal Shifter stayed in
operation, in my atation WSKVM, for two solid days of oon-
tinuous operation without "missing a beat®", In that time we
handled close to 1000 messages and utilized three radio
operators, 2 clerks, 1 shorthand operator and two others on
the special lines that the telephone company ran into WSKVM
for us. I don't know what we would have done without the
Shifter since, previous to purchasing it, I had always
operated xtal gontrol-and thus would never have been able to
have operated the clear channel of 3860 Kos asasigned to us
by the FcC.

Very truly yours,

Julius J. Bamberg WSKVM




A perfect ECO Exciter for any amatcur trans-
mitter. Reactance Modulalor for narrow band
FM. Output on 80, 40, 20 and 10 mecters. Visual
indication of frcqucncy deviation. Self con-
tained, regulated power supply. Provision for
CwW kev)nﬁ. (bﬂ\l ggrmlllcd 2[1!. grescnt on 10
meters and above megacycles
Amatecur net price. By $79~50

F Model HFC 610

CONVERTER

Two ranges: 27 to 30 megacycles and 50 to 51
megacycles. Embodies a 6Alx.) high gain RF
amplifier stage, a 6AKS mixer. and a 6C1 stable
oscillator. Self-contained, regulated power
supply. Provides sharp tuning and scparation
betwcen stations. Low internal noise. Image-
{'roc “l‘;fpa}mn' Smooth tuning. dircctly cali-
Hratec L.

Amateur net price, complete.. ... .. $79-50

Write for Bulletin ()9 describing high gain 6, 10, and 11 meter

Erequency Converters, and also FM Modulator Exciter.
Sold through Leading jobbers.

229 So. Waverly Street, Yonkers, N. Y.

Designers & Manufacturers of Amatenr Equipment
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twin lead. ZA and WTI were operators. 3.85-Mc. phone
used an aluminum sky wire, a Collinear two halfewaves in
phase. Operators were KPO, KQQ, QWX, and NZY.
Relief operators were AER, NZY. MUC, DDO, AVX, CBX.
Photography was by CBF and CMZ. From all reports re-
ceived a swell time was had by all clubs and individuals who
participated in our recent event. Thanks for all the reports,

SACRAMENTO VALLEY — SCM, John R. Kinney,
‘W6MGC — Asst. SCM, R. G. Martin, 6ZF. SEC: KME.
RM: REB. OES: PIV. The AMt. Shasta Radio Club is plan-
ning a hamfest on Sept. 27th and 28th to outdo previous
hamfests. The activities program will start at 10 a.M. Sun-
day, the 28th. Opportunities will be had for §0-Mec. v.h.f.
records at the 8000-foot level at Panther Meadows, located
at Mt. Shasta. Many FB prizes are to be.given. OMR, Box
303, Mt. Shasta, Calif., is activities manager. The (Golden
Empire’ Radio Club held its first annual hamfest on June
22nd, with the following cities represented: Chico, Corning,
Willows, Oroville, Paradise, Butte City, Hamilton City,
Mt. Shssta, Redding, Busanville, Burney, Yuba City,
Maryaville, El Cerito, Sacramento, and San Francisco.
Fifty-two licensed hams registered. Prizes were won by all
who attended. YQC won a new Meissner Signal Shifter,
UIE a Turner mike, WVR and DPL both won 304TLs,
ATQ a BC-348A, TUT a crystal kit, LYQ an Fimac 4-
250A, 9CEB/6 a 427, WCC an auditorium Jensen speaker,
GUYV an HEK-57. There sure was plenty to eat and drink for
everybody. Our SEC, KME, tells us that on June 26th the
firat 50-Mec. Sacramento Valley emergency not was formed
and put into operation with the following members: AK,
QYQ, MYL, PEI, PIV, GZY, DLB, MIW, UYO, WSI,
OVK, TYW, BLP, MYQ, and KME., Drills are held every
4th Thursday. KME is looking for additional ECs and
Asst. ECs. Thanks to REB, AF, VDR, OJW, and GUV for
reports. Tratfic: W6REB 546, VDR 199,

ROANOKE DIVISION

ORTH CAROLINA — 8CM, W.J. Wortman, W4CYB
—If you missed the hamfest in Asheville you really did
lose out on another * good-un.” Good feed and, believe it or -
not. everyone there received a prize in the drawing, and
then enough prizes were available to start out all over again
80 that several received two. The next one will be the old
Floatmg Club meeting with the Charlotte gang the firat
Sunday in October. Start making your plans now to attend
this one. It seems as if activity really did go down this
month. Have heard indirectly that the Greensboro and
Winston gangs did some swell work in the IField Day
activity, Charlotte was active at the new club house out at
Morris Field and made quite a nice record. DSO has been in
the hospital, but is up and active on 28 Me. again. HVV and
WMI are going to town on 50 Mc. BYA must be doing swell
on 28 Mec. because plénty of fellows are heard calling him,
but what happened to that report for this month? DCW/
EFE is the proud possessor 6f an OW. He has just traded
his free ‘and easy bachelor’s existence for that of an old
married man. I know the whole gang will join me in regret-
ting the untimely death of BX. Gordon will be missed by
the fellows. If you don't have reports you ramble on & bit,
and then stop writing. How about some stuffing for this
space? Look at the dates of your official appointments and
see how near they are to renewal time. Traflic: W4CAY
12,

SOUTH CAROLINA — 8CM, Ted Ferguson, W4BQE/
ANG — DPN is to be found on 3.85-Mec. 'phone. N8 has
just taken unto himself a wife. Is ham radio out, Hugh?
AZT is operating 3.85-, 14-, and 28-Mec. 'phone. BSS re-
ports that he is dividing his time between 3.85 and 14 Mao.
To H. A. Morris and ‘Timothy Roper, I am indebted for the
following news from Greenville: *“ FNS got hitched June
14th. IRU is on 28-Mc. 'phone and 14-Mo. c.w. KZ was
active in the preparations for 144-Me. 'phone and Field Day
operation in the name of the Greenville Ham Club. IMW is
on 3.85- and 28-Mec. 'phone. EMT is on 8.85-Mc. "phoneé.
There is plenty of 28-Mec. activity here. ILQ, ILY, ITP,
KMK, KED, KEC, HWZ, ETC, HGB, JHG, HTT,
(XYL), IMW, and 5IQH/4 just finished a club class for
beginners with three awaiting licenses. MAF is a new ham
on 28 Mc. LPB is home from school. $IQH/4 and hams at
the Gireenville Army Air Base pooled field equipment with
the Greenville Ham Club for Field Day operations atop
Paris Mountain. IPD and CCU are now hams on 28 Me.

(Continued on page 106)



How often have you wished for a meter you
could see clearly—the whole scale of it, wherever you
were using it—in the dark, under low lights, or even
in the kind of glare that causes reflections on the glass
—a really illuminated meter for your transmitter?
Well, here it is—the result of a new Simpson patented
method of illumination.

On these new Simpson Illuminated Meters (A.C. dnd
D.C. voltmeters; D.C. milliammeters; and Radio Fre-
quency ammeters), every fraction of the dial face is
flooded with a full and even radiance—there isn’t a
spot of shadow.

An ingeniously shaped Lucite cone carries the light
from a recessed bulb in the back of the instrument
through the front edge that surrounds the entire dial.
This makes possible the use of the standard Simpson
metal dial. Unlike translucent dials, it cannot fade or
discolor so that reading becomes difficult. It cannot
warp or buckle, causing the pointer to stick, or distort-
ing readings. The bulb recess is neoprene sealed.

Behind this refinement to the basic reason for pre-
ferring Simpson instruments—their in-built accuracy.
‘That high quality which is the indispensable com-
ponent of every Simpson instrument makes sure that
the accuracy will szay there, year after year.

ASK YOUR JOBBER

3” Rectangular Case, Width, 2" Rectangular Case. 2-3/8”
3”3 height, 3-1/8”. Mounts in  square. Mounts in round hole,
round hole, Body diam. 234”. Body diameter, 2-3/16".

SIMPSON ELECTRIC COMPANY
5200-5218 West Kinzie St., Chicago 44, Iil.
InC da, Bach-Simg Lid., Lond Ont.

THE NEW SIMPSON
MODEL 240
"HAMMETER"

1947 version of the
first self-contained pock-
et portable instrument
built expressly to check
high voltage and com-
ponent parts of trans-
mitters and receivers.

Ranges: 0-15,150,750,
3000 A.C. volts; 0-15,75,
300, 750, 3000 D.C.
volts; 0-15, 75, 300, 750
D.C. milliamperes;
0-3000 ohms (center
scale 30). 0-300,000
ohms (center scale
3000); 1000 ohms per
volt A.C. and D.C.




]
¢ Munger
ELECTRO-BEAM ROTATOR

PRICED AT ONLY

$6 ?O?API.!T!

F.0.B. Chicago, llinois

@ Price includes Reversible Electro-
Beam Rotator and Direction
Indicator.

® Foolproof Potentiometer and
Meter Circuit. Calibrations in
Both Degrees and Directions.

A BIG VALUE— :
Immediate Delivery if You Order Now!

When you see the many fine features of my new Electro—Be&m Rotator,
you'll be as pleased as | am. And you'll feel good too, because it's such
an honest value—priced low because we kept you in mind constantly
through all the stages of design, engineering and testing. Now that it's
ready for delivery, you can take my word that it's a real honey. About
the specs: 1 R.P.M.—115 voits, 60 cycle operation. Powerful reversible
motor drives main shaft through heavy steel gears. Lifetime Oilite bear-
h\gs‘. Mechanism is completely weatherproofed—housed in sturdy non-
rusting duraluminum case. All parts accessible for easy inspection,

Rotator mechanism weighing only 10%2 lbs. makes it easy to mount.
Top mounting plate 10 x 12"/, .

10 Day Free Trial Offer

Send your check for $69.50 for one Electro-Beam Rotator complete
with Direction Indicator. You pay small express charge upon arrival.
Try it at my risk for 10 days. If you are nat completely
satisfied in every way, return the units undamaged in
theiroriginal carton and your money will be immediately
refunded in full. You take né chances. Order your Munger
Electro-Beam Rotator today !

illustrated Bulletin on Request

MANUFACTURED AND SOLD
EXCLUSIVELY BY

Rex L. Munger Comcmy

4701 Sheridan Rd., Chicago 40, lllinois
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KMKX is looking for 50- and 144-Mec. contacts. KQV is on
7- and I4-Mec. c.w. LRA and KTS are on 7-Mc. c.w."”

WEST VIRGINIA — SCM, Donald B. Morris, W8JM
-~ Congratulations to the Charleston (KVARA) Radio
Club for a successful hamfest, More than 200 attended and
there were prizes for all, VO6K attended and was kept busy
renewing #cquaintances made during the X Contest.
GBF and CSF lined up the 3770-kc. West Virginia Net
members with activity starting Oct. 1st. MOL, recovering
from illness, has new 3.85-Mc. antenna. AHF is new EC for
the Huntington and Cabell County area. While on vacation
NY4AC visited JM and arranged schedule for messages
home. Hor those working toward WACWYV, ZBK now is
active in Wyoming County. It is with regret we record the
death of Charles Handy, for many years secretary of the
MARA. ATI is a new amateur in Clarksburg. PQQ has new
postwar DXCC Certificate obtained with one of those
antennas, the exact length of which you like to know. While
on MARA TIield Day SPY/TDJ worked Texas and Nova
Scotia on 50 Mo. YBQ and  YBO are rébuilding for fall
activity. JIL has 500 watts on 3.85 Mec. after a long layoH.
If interested in the EC emergency program, drop me a card
rnd information will be sent you. Traffic: W8GBF 27, 0XO
19, IM 9, CSF 5, FMU 2.

- ROCKY MOUNTAIN DIVISION

TAH-WYOMING — SCM, Alvin M. Phillips, W7NPU
-~ The Shy-Wy Club spent quite a lot of time working
out plans‘for Field Day. K1Y has received his A-1 Operator
certificate and is handling tratfic and rag-chewing on 7060
and 7140 ke. BED is active on 3.5, 7, and 14 Mc., working
traffic, rag-chewing, and DXing. He also is working on
organization plana for the Utah Net which soon will be in
full swing, 4GFC/7 and 7UOM were in charge of electronic
equipment at the Western States boat regatta held at Pine
View Lake in Ogden July 5th. HDS has made out message
forms for the fellows at the Veterans Hospital to use in con-
tacting their loved ones. She has offerod to handle all of their
messages; DLR has an 815 on 50 and 144 Mec., VFO crys-
tal, n.f.m.-a.m. He has an 813 for 3.5-Mec. c.w. traffic. 4GFC
has moved to Clearfield and worked his first J, UOD has 55
countries. Fellows, there are several important appoint-
ments to be made in oiir section. All active and interested
members are invited to write to the SCM for information
and applications. Traffic: (May) W7KIY 22. (June) W7HDS
18, JHL 14, EVH 6, BED 4.

SOUTHEASTERN DIVISION

ASTERN FLORIDA — Acting SCM, W. E. Mac-
Arthur, W4BYF — SEC: JQ. Asst. SEC: FWZ. RM:
BNR. PAM: JQ. HAW'’s hamfest was one of the best ever.
1UJ received the Milwaukee Cup and the Club replaced it
with another trophy for WAC above 50 Mec. Election of
officers resulted as follows: LXY, pres.; IUJ, vice-pres.;

MCJ, secy.; DCF, treas.; KGJ, station engineer. Can any-
one beat BRB with 131 countries and 38 zones confirmed?
ISF svon will be J2ISF. Congratulations to ISZ and his new
XYL. MCJ runs 250 watts on 28 Mc. AGR is back on the
air on 28 Me, New ORS and 00: 1QV, BT, IKI. DOO is
pushing that big generator with a new governor on the 12-
HP Palmer. We will try to do better in answering letters
now that the heaith is improving. CNZ now iz BP and
happy to be back home in Mt. Dora. The Miami crowd
wish you the best, Tiny. Never thought anything would
keep DQW off the air but the tarpon fishing got the best of
him. HAD and BYR wereé recent visitors at his shack. BXL
is feverishly rebuilding before big wind time comes so that
he can use his exciter as an emergency rig. Amateurs in this
section should make every effort to get all emergency equip-
ment in top condition and ECs are urged to check AEC
membership lists and to conduct drills in anticipation of
possible hurricane emergency. Amateurs not enrolled in the
AEC should indicate to ECs their willingness to participatein
emergency operations, AYV is polishing up the rig for some
of the sumhmer contests. That last score was a honey, Nat.
BRB has some roses coming, also, for hig remurkable show-
ing in recent ARRL contests. BT, one of our old reliable
OBS, made RCC. AAR is DXing during the summer traffic
slump. LAP sends in a fine DX report. Nice work, Bill.
Traffic: W4BT 46, IQV 30, IKI 20, AAR 8, BP 2, DQW 2.
WESTERN FLORIDA — SCM, Lt. Comdr. Edward J.

(Continued on page 108)




PICK YOUR
SPOTS!

Your PR Jobber has them in Stack

There’s a tough winter ahead. All bands—phone
and CW—will be screaming with signals. QRM
is due for a new high! If you want to enjoy your

EXACT FREQUENCIES (INTEGRAL KILOCYCLE)
YOU WANT WITHIN AMATEUR BANDS AT NO
EXTRA COST ... NO PREMIUM ... NO “PLUS

radio, get set to move on spot frequencies with
PR Precision CRYSTALS. PR-has made it easy to
gelect the spots you want—{for all bands. This
summer hundreds of PR Jobbers were supplied
with new VISUAL DISPLAY CASES, stocked with
all frequencies available to amateurs . . . and
kept up to date! This means you can walk into
your favorite jobber’s store and get PRs for the

OR MINUS” THE SPOT YOU WANT. If you buy
your radio gear at a distance . . . your jobber
can supply PRs at exact frequencies by return
mail. Get set . . . go PR and KNOW WHERE
YOU ARE! —— Petersen Radio Company, Inc.,
2800 W. Broadway, Council Bluffs, Iowa. (Tele-
phone 2760)

Harmonic oscillator. Ideal for

SINCE 1934

PR Type Z-5. Cuit

P P gl"k?onifi i?scnllétor b Lci(w ((iin!t
gh activity.

P77 2O NETERS R e

st as stable undament -

PR Type z's chilators - o. ..oy IO Ss 30

Rugged, low drift fundamental os-
cillators. High activity and power
output with maximum crystal cur-
rents. Accurate calibration $2.65 j

40 & 80 METERS
PR Type Z-2.

CRYSTALS I




WANT YOUR FCC COMMERCIAL LICENSE IN A
HURRY? USE CIRE TRAINING AND COACHING

SERVICE — AND GET YOUR "‘TICKET”
SHORT WEEKS!

IN A FEW

Thousands of new jobs are opening up—FM, Television,
Mobile Communication Systems—These are onfy a few of
the radio fields which require licensed radio technicians and
operators.

Get your license without delay—Let Cleveland Institute
prepare you fo pass FCC commercial license examinations
and hold the jobs to which a license entitles you.

Your FCC ticket is recognized in all radio fields as proof of

your technical ability. Employers frequently give preference to
license holders even if the job does not require a “ticket.”

HUNDREDS OF SATISFIED, SUCCESSFUL STUDENTS

*I have had my 1st. class radiotelephone license since March

of this year, and plan to continue with your course since | find

it a great help in studying transmitters,”"—Student No.

2779N12
FREE BOOKLET—Tells you the Government requirements for all
classes of FCC commercial licenses. (Does not cover Amateur License
examinations). Check coupon below for Booklet 'B.”

CLEVELAND INSTITUTE COURSES OFFER COMPLETE

RADIO TECHNICAL TRAINING RANGING FROM
LOW-LEVEL TO COLLEGE-LEVEL.

A. Master Course in Radio Communication.

Covers complete Preparation for broadcast station employment includ-
ing preparation for FCC Commercial Operator License Examinations.
B. Advanced Course in Radio Communication Engineering.
A college-levei Radlo Engineering course.

C. Specialized Television Engineering.
including post-war Television Techniques.

All Courses include the Remarkable Workbooks of Instruc-
tional Aids, prepared by the instructing staff of Cleveiand
institute. '

Choose the course best suited to your needs—Start wnh the section
you are quohf‘ed to enter—Use the economical CIRE "Pay-As-You-

Go Plan."
Mail the coupon for Catalog “A,” checking
course In which training is desired.

Cleveland Institute of Radio Electronics

Approved for Training under GI Bill of Rights
Qr-9, Terminal Tower Cleveiand 13, Ohio

— —— e — e S— ———— ——— —— — —— — -

Cleveland Institute of Radio Electronics
QT-9, Terminal Tower, Cleveland 13, Ohio

Gentlemen: Please send information about your home study courses

in Radio Electronics.
[7] If a veteran, check here
["] Send booklet "B, "How to Pass FCC License Examinations.” (Does

not cover Amateur License examinations)
[7] Send catalog "A."* Check Training Desired A[] B[] C i

Cityovve TR PR heemesslState, Lol

‘ules W3EIV,
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Collins, W4MS — EQR is pushing 50 Mec. for a WAS. BFD
is holding forth on 7 Mc, MAM and MEN are new hams in
Pensy. (JK has new beam and puts out a swell 28-Mc.
signal. AXP seems to be our principal tratfic-handler. LUC
is another new-comer. LRC has finished R-9er. JPA has
portable-mobile. EQZ and GWY ure niming for perfection.
BKQ has swell four-clement beam, FHQ wants modulation,
LND has new harmonic. DXQ is back on 7 Mc. DZX has
almost everything ready for big signal. 5SNDB is new-comer
to Pensy. KVG sold his HT-9 to GXN. HJA operates ull
bands and is going mobile, FDL is on 28 Mec. ACB works
14 Me. but is looking 50 Mec. over. TL, MS, and QK at-
tended convention. HIZ puts out his usual FB signal on 28
Mec. LT holds down 3.85 Me. over Panama City way. DAQ
has been clected as your new SCM. Please give him your
support.

GEORGIA —- 8CM, Thomas M. Moss, W4eHYW — The
following (OBS schedules have been announced: BQU re-
transmits W1AW bulletins on 28,696 or 28,940 kc., 1400 to
1430 EST Saturdays and Sundays, and on 28,940 ke. 2115
to 2130 EST Mondays. EEE keeps schedule on 14-Mec.
‘vhone at 1900 EST Tuesdays, Thursdays, and Saturdays,
and on 29-Me. 'phone at 1500 EST Sundays. HWS is our
newest OBS. JDR is new OO, Class I. Many other OOs are
needed. If you have equipment for exact frequency measgure-
ment, or a receiver good for plus and minus 5 ke. at 14 Me.,
let us hear from you regarding OO appointment. BOL and
BQU, with the Macon gang, promoted a very successful EC
drill at Macon working with the Cracker Emergency Net.
City officials witnessed the successful demonstration. TO is
a member of the A1 Operator Club. We would like to have a
complete file of scction operaiors holding RCC, Al Operator
Club, Code Proficiency, WAC, and WAS certificates. How
about a card listing those you hold? KGI has new three-ele-
ment beam on 28 Me. Traffic activities have becn slim with
the sumpder season. Anyone interested in tratfic nets for the
coming fall and winter season, should get in touch with me
or the RMs, JDR taok his rig over to Birmingham and heard
just about everybody in Atlanta on 28 Me. FID and FKE
are building mobile rigs. Illegal 'phone stations, 28 Mec. or
elsewhere, should acquire proper tickets or expect to be re-
ported to F'CC for disciplinary action by hams who value
and respect their hobby. Traffic: W4JDR 10.

WEST INDIES — Acting SCM, Everett Mayer, KP4KD
-—~ AM worked CX1DB on 28-Mec. 'phone for a new
country and repeats on OA and XE. He hus new 348R
converted to AC working with Gon-Set converter on 28 Mec.
DYV has 800 watts on 14-Me. c.w. and works OK, G, T, PA,
and VR. EN went to his home in Bowie, Texas. BJ has
gremlins in the hig rig but works some nice 2X. DV sched-
‘Washington, D. . W2KMY/KP4 and
KPiEW, ex-W4ETE/KP4, have been transferred to Roose-
velt Roads NAS. EP has antennz difficulty. KD's 450 watts
got him up to 100 postwar including C9, C3, HS, VRS, 16,
UGS, UD6, V87, PK6, HZ, UHS, and UA9. CH, on the air
again with 616, has new HQ-129X, WPR certificates were
issned to VE3AZI (‘phone), W2QHH (c.w.), W2JXH
('phone and c.w.j, W30P (c.w.). BY and BL have applied
for WPR. DT is working nice DX with QRP. Why not drop
me a report of your activities each month, fellows? Traffic:
KP4DV 16, KD 2,

SOUTHWESTERN DIVISION

0OS ANGELES — SCM, Ben W. Onstenk, W6QWZ —
Just. had a visit from Santa Claus; he wanted some
information on handie-talkies. Probably going to work 144-
Me. MS (mobile sled). Some Field Day scores are: Inglewood
Club, 13,030%4; Metropolitan, 12,660%; San Fernando
Valley, 11,500. The Inglewood Club worked into Mexico
on 144 Mec. with MSO operating. All clubs in the section
participated except the Long Beach boys, who say that they
will not only be on next year but will lead the section. You
can start making plans to attend the Southwestern Division
Convention at Phoenix, Ariz., on Oct. 18th and 19th. See
you there. FYW reports from Paso Robles that the club
now has the call ZOJ. The club has a GP7 and a 375E for
transmitters. ANN reports that the Long Beach AEC Net,
with AOT ag EC, is beginning to hold drills on 144.151 Me.
FE will be control. ANN, who is president of the Council
of Clubs, kays there is wind of an all-club picnic. Long
Beach news; SWJ and PWT are on 28-Mc. f.m. ZPE i is on
7 Me., a5 is XRY. XHL, RSA, WGW, YW, ZKL, and
{Continued on page 110)




Five NEW ONES!

HY75A IMPROVED VERSION OF HY75 VHF TRIODE

To improve upon the HY75 was not easy. But the new HY75A docs the trick.
Maximum plate current of the HY75A is increased to 90 ma. Grid-to-plate
capacitance is sharply reduced to 2.6 uufd. An HY75A substituted for an HY75
in a 144-mc quarter-wave line oscillator raises the resonant frequency by 20-30
mc. Efficiency is up; 259 more useful power output at 144 mc. How was this
accomplished? By a shortér mount, smaller ¢lements, special high-voltage

. processing of the lava insulators, redesigned vertical bar grid, and zirconium-

coated graphite anode. All at no extra cost to you. Substituted for the HY75,
the HY75A requires only pruning of the tank circuit and a higher value of grid
resistor. For replacement or new vhf equipment, the rugged, instant-heating
HY75A is your logical choice.

5514 ECONOMICAL VERSATILE ZERO-BIAS TRIODE

‘The new 5514 supplants the HY30Z, 1{Y40, HY40Z, HY51A, HY51B, and HY517.
Economies of standardization give you the low price of $3.95. A tube to grow
with — the 5514 is efficient at plate potentials from 400-1500 volts. Associated
components are cconomical and still usable as power is increased. At conserva-
tive CCS ratings, two 5514’s handle 525 watts class C input; deliver 400 watts
class B output. One HY69 or 807 can overdrive at maximum input two 5514's in
class C. No costly protective fixed bias is needed for this all-purpose, zero-bias
5514. Features: zirconium-coated graphite anode, low-loss lava insulators,
dual plate connections, ceramic bushing for plate cap, grid lcads to pins 2 und
3, convenient 4-pin medium low-loss base and 7.5-volt filament. .

5516 INSTANT-HEATING 165-MC BEAM AMPLIFIER

Designed for frequencies beyond the capabilities of the 2E25, the new 5516
plate-modulated delivers useful power outputs of 21, 16, and 12 watts at 75,
125, and 165 mc respectively. No neutralization is needed in properly designed
circuits. All electrode potentiuls may be applied simultaneously for minimum
battery drain in mobile and aircraft use. A dish-pan stem gives short leads
with low inductance and capacitance. The zirconium-coated plate and spe-
cially treated grids permit higher power outputs. Three separate base-pin
connections to the filament center tap provide for lowest possible cathode
fead inductance. Excellent r-f screening, high power sensitivity, conservative
3CS ratings make the 5516 ideal for your mobile equipment.

2E30 INSTANT-HEATING VHF MIN. BEAM DRIVER

Fine illustration of the 2E30's versatility is Ed. Tilton’s article beginning on
page 31 of QST for June, 1946. Mr. Tilton uses the 2E30 as crystal oscillator,
frequency multiplier, speech amplifier, and class AB2 modulator. Primarily for
mobile and aircraft vhf equipment, the 2E30 is an excellent driver or final
amplifier for h-f or vhf fixed stations. Designed, manufactured, und tested for
transmitting, the 2E30 has a husky, instant-heating filament and gencrous
maximum plate dissipation (10 watts). It develops high ecfficiency at only 250
volts plate and screen. Imagine doubling to 144 mc with 4 watts output and
0.2 watt drive. The miniature bulb is compact, has low basc losses, lead induct-
ance, and capacitance. You can tind many uses for the economical 2E30 — a
peanut for size, a power-house for output,

HY-Q 75 1%a—2 METER VFH VFO

With this HY-Q 75 linear oscillator kit, you can be on 1% or 2 meters in an
hour. Features are: carefully engineered for easily duplicated results, micro-
metric tuning (140-250 mc), silver-plated tank, precision-machined shorting
bar, special filament, grid, and plate chokes, non-inductive coaxial plate
blocking condenser, quick band changing, chart for frequency determination,
peak performance for HY75A or HY75 (useful power output with 1Y75A is
17.5 w on c-w, 13.5 w on phone), a natural for VFO on VHF.

SEE THESE FIVE NEW HYTRON PRODUCTS AT YOUR JOBBER'S—OR WRITE FOR DATA SHEETS

HYTRON RADIO & ELECTRONICS CORP. {iizh. mass.




SIMPLEST, NEWEST CIRCUIT @ EASY TO ASSEMSBLE @

DESIGNED BY TELEVISION SPECIALISTS ® PRE-TUNED

IF COILS @ SOUND IS HI FI FM e GUARANTEED
PERFORMANCE @ ONLY 5 CONTROLS.

“Terrific . . . An Amazing Buy!" That's what they're
saying about this wonderful Electro-Tech Television Set.
Now, practically everyone can afford the luxury of tele.
viion at home. This Basic Kit contains everything you
need, except tubes and cabinet, Thousands of these
sets are being enjoyed by both students and experts,
who built 'em . . . It's easy* . . . and so inexpensive!
llustrated and pictorial Instructions and Servicing Man-
ual, with clearly labelled, finest quality parts make stcp-
by-step assembly simple and foolproof. Advanced tech-
nical features, designed by outstanding Television En-
gineers assure Guaranteed Performance. Here's your
big-chance to have a fine Television Receiver with FM
Sound Reception at a Sensationally Low Price—plus the
satisfaction of having built it )
yourself, Don't miss it! Shpg.
wgt. 20 Ibs.

Only $15.50 Down —
$5.48 Monthly

17 Tubes—I1-6J6, 1-5U4G, 1-2X2

(879), 1-6V6, (-XXFM(7X7), 6&-

6SN7, 5-8AC7/1852, 1.7Gp4 (7"

Picture).

Kit of 17 Tubes (as above)....

Hondsome Walnut Cabinet...... .........
*TELEKIT service stations in all leading cities.

ELECTRO — TECH 10" TELEKIT
Similar to above, but farge {0
vemers $12 450

picture and additional refinements
in circuit
LESS TUBES
Only $24.90 Down — $8.80 Monthly
Complete Kit of 19 Tubes.......ocnrn..... $56,37
Walnut Cabinet..... ... oo v . $29.50

Complete line of Television Componeht: in Stock
Use Your CREDIT, Toke ONE YEAR to Pay
12 Monthly Payments

SHIPMENTS FOB NEW YORK or CHICAGO
20% Deposit Required with All COD Orders

NEW YORK |

Officet & Warehouse
242 W55 SLNY 19

CHICAGO

323 W Madnon 51

Chicago o, !l

ELECTRIC COMPANY, ikc
"New York City Stores 115.177 W. 45th St & 212 Fulton $t.
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CAE are new members of the Associated Radio Amateurs
of Long Beach. CMN, RM for the SCN, reports the net
now consists of LYF, RAD, YPR, SRI, and WIM. The
SCN would like more members in and around Los Angeles,
so give CMN a call on 3725 or 3615 kc. and sce what's doing.
50 Mec. went to town during June, UXN worked 38 atates.
Others_competing in the race for WAS and WACA on 50
Me. are: L8N, OB, FPV, AOR, VES, URN, ZJY, AMD,
TMI, QFT, ANN, PUZ, VXJ, QUK, NLZ, NAW, NYF,
and QWZ. MK news: The MK Club used the club call VB
on Field Day, using rotary beams on 144, 50, 28, and 14 Me.
BHA is back on 3.85 Mc. ESR has new 50- and 28-Mec.
mobile rig. OHM ig on 7 Mc. WOU has new jr. operator.
OKL. goes to Tokyo twice a month to buy his radio gear
cheaper. TVK is on 28-Me, ‘phone, VDE, VIX and ZRN
are trying to break 144 Mec. record from Flagstaff, Aris.,
to Mt. Frazer. VTG now is 7THI. The MK Club meets every
other Thursday at the Dyne Plant, 33rd and Pico, Santa
Monica. Santa Monics AEC drills aré run by TBS. QJG is
Asst. EC. PTR is EC. Inglewood newa: WTJ schedules
ZK1AA daily at 1 .M. ZK1AA also sends c.w. signals every
half hour for two minutes on 50.040 Mo. VOO is on 50 Me.
QXB is back from mobile on 50 Mec, to Texas. UXN is
recovering from a session with the sawbones. VES and URN
have new 50-Mc. beams, The Inglewood Club is promoting
emergéncy work by giving a PE103 dynamotor for a door
prize at each meeting. HMW is going to handle Inglewood
AEC on 28 Mc. New OES is WVM. IWU is active again as
00. YXL is on with & 610. ERT is on 7.1 and 28.8 Mec.
‘WVM has a combination 144- and 235-Mo. antenna. SMI
is using a 522 on 144 Mec. JXZ is back on 144 Mo, UFH and
DYJ hold regular Burbank to Bakersfield contacts on 144
Mec. KE] reports the Golden State on 3965 ke. ia now start-
ing at 8 p.M. Note the "B leading traffic work of IOX, JQB,
and CMN. CMN led Los Angeles in the April CD Party.
Be sure to get your reports in on the first of the month as
otherwise they will be too late. Thanks to thase sending in
reports, Traffic: W6IOX 409, JQB 220, CMN 128, ERT 9,
VAQ 4, AAE 2, MEP 2. :

ARIZONA — 8CM, Gladden C. Elliott, W7MLL — The
Tucson gang enjoyed an FB Field Day on *‘ A’ Mt. Layout
consisted of 6 rigs, 30 operators, a 10-kw. generator from
KVOA, and tents from D-M Field. JXL is making lots of
contacts on 50 Me. with the DHS rig. KAD has a kw. on
50 Mc. TXM and QAP report Mexico City on 50 Mc. UPF
made WAC on 14-Mec, 'phone in three weeks. New Tucson
callsare: LHI, on 7 Mec.; LHD, on 28 and 144 Mec.; LHH, on
7 and 28 Me.; LHX, oit 7 Me.; LKF and AWA on 28 Mec.;
KUN, on 7 and 14 Mec.; LIB and LFX, on 144 Me. JIW
reports 53 countries. QMG, GMG, and 5NAT are active in
Benson, QAP worked FD in Huachuca Mts. TBJ and JMC
worked FD from M¢t. Lemon. PEY has 67 countries. MDD
has a BC-610 rig. TSZ is on 3.5 Me. at Flagstaff. MAE wants
more activity on 3551-ke. net, the new-comers net. JMT
has a pair of 813s and a 1700-volt genérator at Camp Ge-
ronimo for Boy 8cout traffic. JPY/GDF and KXB did an
FB job on traffic from Mt. Lemon, KGN has a wide-spaced
28-Mec. beam. JMQ and TCQ have their Class A tickets.
Plans are completed for the 7th Annual Arizona Hamfest
and Sonthwestern Division Convention to be held at
Phoenix Oct. 18-19. Traffic: W7JPY/GDF 912, KXB
345, MAE 245,

SAN DIEGO —SCM, Irvin L. Emig, W6GC -~ Asst.
8CM and SEC, Gordon Brown, BAPG. New URS; BGF.
CHY reports the Palomar Club had 11 transmitters and 35
operators, and made 702 contacts for a score of over 13,000
in Field Day activities. YYW is building new 14-Mo. two-
element rotary. DEY schedules §BDU/5. MKW has 18
watts on 144 Me. A very active code class in San Diego is
being run by VJQ and his wile, YXI. They aiso have 30-
watt mobile rig in car for 50, 28, and 27 Me¢. YZD is back on
14 Mec. after a 13-year layoff. BAM reports code practica
class belng held each.Tuesday evening at BWO’'s house.
LRU is overhauling 'his 28-Mec, beam. MI reports a new
breakfast club which meets on 28 Mc. Members are: FEX,
RMN, VTS, APG, YXM, JC, 1V, and VJQ. LMV moved
from 89 QRM, WUW is trying his hand at receivers. FFV
is building a 300-watt VFO rig. MWL built an all-band
gang-tuned transmitter. FGU is all set for n.f.m. on 14 and
3.85 Mc. CNQ wants schedules with 8alt Lake City, Oregon,
or Denver. RDI is rehuilding for 28-Mec. 'phone. ZMF ia
new call on 7-Me, c,w. and 28-Mec. 'phone. VIX, VDE,
and MEP are making plans to bring the 144-Mec, DX record

(Contirued on page 118)




Now Avadilable to .Amafeurs~

A Line of PLASTICON* GLASSMIKE
RF Transmitting Capacitors

Superior fo mica capacifors because:

> (c!ual Sizo)‘

o Greater safety factor
(3500VDC Operating; 7500VDC Test)

o Lower RF losses
(See current ratings below)

e More conveniently mounted
e Less chassis space
e Smaller overall volume

o Impervious to moisture
(The GLASSMIKE construction is 100%,
sealed)

o Silicone-fluid filled

The above advantages are possible by the use of the
Type L film dielectric which has lower losses than mica.

TYPE LSG-PLASTICON* GLASSMIKES

3500VDC Operating

7500VDC Test

. Current Rating in RF Amperes

Cat. No. Cap. Dimensionﬂ List

Mfd. OD Length 100 Ke 300 Kc 1 Mc 3 Mc Price
LSG500 .00005 ' x 1% .02 .05 .16 A7 $1.50
LSG101 .0001 Wa' x 1%s" .03 .09 .31 T .94 1.50
L5G251 .00025 %' x 146" .05 .25 .5 2.2 1.50
LSGS501 .0005 Ya'' x 1%6” 15 .5 1.6 3.0 1.30
LSG102 .001 W%a'' x 1% .31 94 2.5 4.5 1.70
LSG202 .002 W x 1% 62 19 4.5 7.0 2.45
LSG502 .005 W' x 1% 1.6 3.1 6.0 7.0 3.50
L5G602 .006 %' x 1%’ 1.9 3.5 6.2 7.0 3.75
LSG103 .01 4! x 1%’ 3.1 5.0 7.0 7.0 4.28

1375 NORTH BRANCH STREET

*PLASTICONS — Plastic Film Dielectric Capacitors

Condenser Products Company

¢« CHICAGO 22, ILLINOIS
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(Continued from page 110)
back to. W6 Land. IZ fias SCR-522 on 144 Mc., as has VKA.

MQI" is working lots of 14-Mc. DX, VT is on [44 Mec. YJP

L E E D S The house you have is ou 2% Me. UJP is héard often on 28 Mc. DX note:
3FAM/6 is active on 144 Mec. ut San Nicolas Island with a

known for 25 years TR-4. DHP, HWJ, URU, and BWO are on $.85-Me. 'phone

often. Our Southwestern Division Director visited the
(Jrange County Club durmz the July meeting. QG is work-
ing tard on 50 Me. dnd is considering 144 Mec. LQX has
frequenéy-measuring service at Corona del Mar. The Los
Angeles Council of Radio Clubs held a big picnic at Orange
County Park. Traffic: W6CHYV 36, BGF 13, M1 10, VIQ &,
VCD.5, YTH 5, CNQ 4, GC 4, ZMF 4, DEY 2, YYW 2.

RADI.O_,,TRANSMITTER & REGEIVER APS 13

410-440 mc., light weight,
fully enclosed; 30 mc.,
I.LF. complete with 17
tubes, including S5-6J6;
9/6AGS; 2/2D21t;
1/VR10S. SCAEMATIC
supplied with each unit.

Only $ 'I -I .95 WEST GULF DIVISION

i NORTHERN TEXAS — SCM, N. C. Settle, W5DAS/

i _— — : = = S5MNL — Asst. SCM, Joe Bonnett, 5I1I. SEC: QA.
ire wound general radio type Potentiomet made PAM: ECE. RM: ODU. ARV has a new shack with 450

laborat 25 watt | i : i N
r;wgmmy .. Wa t «(_K«’ ,U.“U. Ohmq h dlam .l‘.‘tand sl 95 watts. DX includes G, F, KL6, VK, and 4L. ISD reports
300 ohm Twin Lead, indoor ot outdaor cabls. per $2 95 big doings in the No. Tex. ¢, w. net. If you like fast c.w. get
L I in touch with CDU. We now have over 400licensed amateurs
32 ohm Cloaxial Cable R(,/RU outdoor per in Dallas. Let us know how many you have in your town.
{“:1 S RTARE A GGD is on the 28-Me. band with 100 watts. He still has to
’ B, meter. 3. finish the kilowatt which he has under way. FDI is moving

’" 3 "

l{(—xﬂ,ﬁ%&zm,g:an:;shylnsv'fé %3_:'; into the housé and will be on more now. KWC has a Sonar
OIL-FILLED G BDENSERS mobile rig and is really working out. IY.J has a broadcast
§ M}g {(5100 ¥D( $ .79 16 Mid 653 4}1’((;(()) as] C $ .98 station on 1000 ke, at Hendersoni. MMR is a new ham in
¢ 00 VDC '~ 3,25 3x0.2 M C .98 Greggton., MXE is new in Longview. NEK and NTFS are
(}' 1 ",{}}3 -2,(5)33 8}38 }:Z‘:’, é ,Mt)’d M(fgu \’}?(,)(" De ﬁ% new in Dallas. How about you fellows having the new hama
2 Mifd 10000 VDC: 17,50 10 Mfd 1500 VDC 3,50 in your town send me a card for publication in this spot.
02 _Mfd 800V VDC 98 7 Mfd 1.25 (+KH passed and received her 35 w.p.m. Code Speed Certiti-

cate from ARRL. Looks like the YL hams are about to get
ahead of us 15-per boys. Had a nice visit with FAH, who waa
out at the shack one Saturday night. QA, our SEC, needs
more KECs, If interested, drop him a line. Be sure to send
AJG, the QSI, Manager, an envelope for that DX card.
How ahout some club news? Let us have the rcgular meet-
ing dates. Would you like to be a guest reporter? Drop me a
line and T will send you a form for same. How many YL or
XYL operators do we have in the Northern Texas section?
Let us know. Traflie: WSJJF 32, ISD 12, DAS 4, ARV 2.
SOUTHERN TEXAS — 8CM, Ted. Chastain, W5S5HIF

----- - SEC: HQR. PAM: EYV, Capt. C. A. Murgatroyd has
resigned as SEC due to transfer out of this section. Henry
()hmlte 50 watt adj 25 ohm Reaistor. . $ .15 Binz is new SEC. All ECs, please sénd reports to 2016
.......................................... g;’; Buford, Corpus Christi. EYV and FZB have new KP-81s.
g’;‘"{‘,‘vz‘it}%l?o:ﬁ?n“ 50 Watt 25 ohm bt W1PHI/5, ex-NY4AA, would like to know what has hap-
pened ‘to.the NY4s. He would like a call from any of them.

LOUDSPEAKER
LS~6--C
Consgista of P.M,
Speaker, Microphone,
Trumpet, with trig-
gered gun grip handle
and connecting cable

Brand new. $3.95

?{Tté‘;ﬁaﬁologhf_%‘f e Y e be ‘50 (CD, ¥H, and HQR were out Field Day with two trans-
Bussman 8 AG 1,/100 AMP Instrument Fuses, per doz. .50 mitters and two receivers. Antenna supports wore two (-
NEONS — While they last . ft. oil derricks. HZJ has 400 watts to 813. EWZ has Meck
. \Aaep Fidi e they as, [IN STOCK | T-60. MPE worked a VK2 on 7 Me. using a vertical indoor
2 Watt Edison base. $ .29 : . " e

B o 20 New National H.R.0,-7 wire 9 ft. long with 50 watts input, LEM reports the number
H Watt Bay....... ot and 173-T Receivers. of countries worked by stations in San Antonio: LGG-74;
}5 Watt Bayorwire - LVD-56; GKI-94; BE-116; FNA-112; HHO-40; FZA-57;

k of . \ v, i N H H

leads.............- 0’5 [Complete stock of parts.] |, I.F‘M-34: MAK glg_ned up with. the merchant marine:
SCHWEIN : and Rate Gyro. ()perates $ 5. 00 The San Antonio Club is conducting a three-month DX and

from 24 V.DD.C. SPecial. « oo ouioeurosenenss

TRANSCRIVER e . .~ WAS Contest for club members. LEM, UB, GKI, LFM,
RC-645 0-450 MC; complete wi LVD, MIQ, and BE got together on Ficld Day. AQN has
\l :r:‘.‘;): %i&“i‘é%"%?znﬁ :«elv? l}ndgg;m:lbpa;ﬂ.?;n_ new high-voltage power supply, speech amplifier, and
Special, oo $ 14 95 modulator. JPC has Meissner Signal Shifter. MXE is new
NEW STOCK OF AMERTRAN TRANSFORMERS, call in Longview. Active on 50 Me. in San Antonio are
POWER TRANSFORMERS v ¥.VJ], ESZ, and AOT. MKL and (GEL are members of

K-600; 1AV &0 G 00 V-C.T- 12U MADC SV 65,46 Rebel Net. HQR, FH, DYV, and CCD, erectod station on

‘IZ-.A 6025 117V 60 Cy., 580 V.C. 'l' 50 MADC; SV $3 54 7 and 3.5 Mc. at Federal Bldg. in C'orpus Christi for U. &,

¥ @ 3A; 0137‘\,/ @ 3 (ZA oo : * Weather Bureau, made contacts with San Antonio, Refugio,
?Ao%‘td%/ A 1‘5 LRy o0y @ - $4.08 Ciuero, and Austin, and tore down all of it in one hour and

fifteen minutes. JBZ is editor of Stenscope, monthly rug of

FILAMENT TRANSFORMERS — K-316: 117V 60,¥i STEN. He would like to henr from all of you. BBV has been

10 V.C. T, . 7500 V. teat .

K-401; 11 (;u cy; 2.5 V. L T @ 10X, 7500V, rest . 3 24 elected chaplain for STEN. IVU is Zone 3 control station.
OUTPUT TRANSFORMER — K-292; For 1'P OLO AB1 FNY is8 net control ofticer for STEN, CIX is alternate.
PR1-6600 ohm. Sec. 4/3/15/250/500 ohm. 30 watts. .. $6.54 MWN isnew callin Rockport. DSU has kilowatt on3.85 Mec.

] T W5GLS 355, GEL 154, MN 136, LEM 17, MSZ
If not rated 25% with order, balance C.0.D. All prices Traffic: W5GL , o , .
F.O.B. our warehouse New York. No order under $2. 10, JPC 9, CCD 5, MKL 5, HZJ 2,

NEW MEXICO —BCM, J. G. Hancock, W5HJF —
%2U/ZM is back in Roswell and will resume his duties at
N.M.M_]I. this Septéniber. Clovis is organizing a radio elub

at, the Benson School 6f Radio with the call MFQ and soon

will be’on 14-Mc. with 65 watts. The club is supervised by

MXF, ex-WOUFZ, who is active on 7- and 3.5-Me. c.w. at

75 Vesey Street Dept. QS9 the pregént time from Santa Fe Heights addition of Clovis.

COrtland 7-2612 New York City 7 Louis, senior operator at ZA, is in the hospital. The nature

- of his illness ‘s not known but it is hoped that Eunice won’t
(Continued on page 114)

We ship to any part of the giobe
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AT LAST

VF‘(-680

BANDS

For months, Sonar engineers, in
cooperation with well-known hams
throughout the country, all using
Sonar equipment, conducted ex-
haustive FCC-authorized tests of
NFM transmissions on the 75 & 20
meter bands. Their findings were MB-611 $72.45
submitted in a formal report to the ;
FCC. 1t's no coincidence that NFM
use has since been extended, from
the original 10 meter allocation, to
all phone bands.

WE'RE READY
ARE YOU?

Fols aar8ys,
Originators of NBFM
Equlpmenf for the Amateur

NARROW BAND FM




GENERAL
ELECTRIC
UNIMETER UM-3
Priced PEERLESS-low

' at

$1 895

Re,qulsarly so/d at

,1000, 2500, ali a3
10, 50, ~SU 1600, 2500, al
SISTANCE — 0 'to 1000,
MILLIAMMETER

1, 10
mlllmmm and 0 to 1, 10 amperes, DB RA N('E—
--55in 5 ranges 6 milliwatts into 500 ohms is used
rctcrence le\ll Welded stecl case. Supplied with leads.
Si: 0 x 434" Weight 94 1bs,

Completely Dortahlc all-around u matrumem. Scales
marked in red ges. DC VOLTS — 0 to 2 }é 10 50, 250
00 ohms/volt. AC VOLT 0'to 23 ',

1l at 1300 ohms/volts app. R

100,000 ohms and 1 meguhm.
NG 100

E— DC: 0 to

P msg)’

Priced

Sturdy, inexpensive racks
wide, Overall size — 18"

crackle-finish steel.
MILLEN
R-9’er
Engineered by GE
and James Millen Co.
Automatically boosts
any impedance an-
tenna up to 30 db.
Broad band r.f. am-
plifier for additional
3u db, gain. Complete
eter coil, less

-$ ed.

6 or 20 meter coils.

ea.
GAKS ti .$.49
(i.fbouzht with R‘)’cr)

NATIONAL
NC-173
Powerful, 13-tube

asuperhet receiver.
C alnbratcd amatcur

band read
10211, 70, 40, and 80 .
meter bands.

$189.50

€3]

RADIO DIS

Buy 12, . . get o BAKER’S DOZEN
SYLVANIA CRYSTAL DIODES TYPE 1N-34

~rwim.llly de \c}llopcd for H.F. $ 1 .l 9 each
wor ow shunt capacity.
Rated t?r average anode cur- $'| 4,28 for 13

. - . s

$11.75 each List price $23.50

and similar apparatus Has two panels: one 104’ high and
the other 834 high lakesztll\a&sn 1118,10 814’ deep and 15"

Rear of cabinet is covered by hinged door with locking
device. Sides arc louvred. Entire unit formed from black

All prices F. O. B, Jamaicq, New York. Add posfage.
Wrile Dept. QS4.

erttos

92-32 Merrick Rd., Jamaica 3, New York
Branch;: 71 Murray Sf., New York 7, N.Y,

13 for the price
of 12

s
20

BUD
Two-panel CABINET RACKS

PEERLESS-low

e

-
R

R

to bouse low-power transmittera

A

FLo8

oo

e
2%

0

MILLEN

50-Watt %;
XMITTER §
EXCITER 5

Far all bands. Uses
0l.6 and 807 tubes.
Complete with 10-11
meter coils. . .$42.50

so

RIBUTORS,

(Continued from page 11£)
be doing all the operating at ZA for very long. DER is about
to work WAS on 50 Mc. with his new VHF-152/6A6-807
set-up. KCW is trying to get a BC-375E to work on 28 Mc.
HJF is trying to get his 3.5-Mo. Zepp to work.

CANADA

MARITIME DIVISION

ARITIME — SCM, A. M. Crowell, VEIDQ — RM:
EY. SEC: FQ. HJ tops the traffic list this month,
and schedules VO6SC, the Dalhousie College Expedition,
daily at 7:30 ADT on 7088 ke, VO6U, ex-VE480, at Goose
Bay is relaying from VO6SC. OK is using a long “ V" beam.
EK handles a few and just had the receiver overhauled,
DB, EP, FB, FN, and RP have all been heard snagging the
elusive I)X, BC is putting the new five-element 28 Mec,
beam through its paces. The local 'phone gang has gone
“beam conscious’’ almost to a man. FQ has changed from
a two- to a three-element for 14 Mc. DQ is working on the
mismatch in his dual. ET is sporting new 3L for 28 Me,
and MZ has a new. 3L for 14 Mc, Highlight of the month
was the all-time high in this section piled up by FO, the
HARC station, on Field Day. Under the able direction of
FB, the club president, and ably assisted by an opcrating
crew of HARC officers and members, FO made an excellent
showing with the néw emergency lighting plant as power
source, Did you send in YOUR station report? Please let’s
have one for next month so we can make & nice showing.
Traffic: VE1HJ 40, EK 6.

ONTARIO DIVISION

NTARIO —8CM, David 8. Hubchmson, VE3DU —
The summer season is with us again. However by the
time that this appesrs in print the gang will be returning
from their vacations ready for a busy fall and winter season.
HP is doing construction work. FP is busy with f.m, re-
ceiver. Glad to welcome ATR back to 3.5 Me. VD reporta
things rather slow with no schedules for the suinmer months.
Sorry I did not report the fact that V) got his Code Pro- -
ficiency Certificate for 25 w.p.m. in February. AWJ is
overhauling the rig but will remain on the. air with 5-watt
rig. MY, AHL, WA, WD, BJP, AWJ, and AXP took part
in Field Day at Windsor. The Peterborough Club also took
part in Field Day. OI got three-element rotary back up and
is busy working such DX as KV4, F9, I, HK, TI, HH, D4,
D2, VKg, EL, ON, KS, UA3, CO, KHS and XE, all on 14
Mec. The Hamilton Club had over 400 contacts on Field
Day week end with rigs on 3.5-, 7-, and 14-Me. ¢.w. and
3.5-, 28-, 50-, and 144-Meo. ’phone, all running simultaneous-
ly. Another EC in Hamilton, BQL, is prospective ORS. KM
reports good conditions on 50 Me. in Hamilton, with a six-
station net on that fréquency. New licansce on in King is
AWE on 3.5 Mc, BAJ is working on 807 final rig. AJE puts
sll his spare moments on 7- and 14-Meg, o,w., a8 does WP.
DU, on 7 Mec., will have a TA12 Bendix transmitter in the
fall. The following qualified in May and June CP runs:
XI, 15 w.p.m, certificate; YV, 25 w.p.m. endorsement. Wal-
ter M. Guillot, of Windsor, 35 w.p.m. endorsement. AQU
Teports that on May 10th at Kingston ham groups from
Brockville, Belleville, Trenton, and Kingston met for a
dinner meeting, which was highlighted by an informal
talk by Alex Reid, Canadian General Manager. Traffic:
VE3ATR 14, OI 9, FP 6, AWJ 3, HP 3, CP 2, KM 2,
VD 2, AXQ 1.

QUEBEC DIVISION

( JyUEBEC — Acting 8CM, Gordon A. Lynn, VE2GL ~
. SU._finds it.necessary to resign as S8CM and has re-
quested yours truly to carry on pending election of a succes-
sor. Highlight of the month was the MARC picnic held on
June 28 with over 100 hams, together with their XYLs and
harmonies, registering. XX won the Army 19 set. W1AR
was most distant visitor. ZA now is HH; PZ is GL. BG is
building speech clipper and reports hearing W4-9-¢ on 50
Me. UO. has 807 on 3,8-Mc, 'phone. BB and NR visited
W20UT. BB is rebuilding. BE, BG, DX, and SE report lots
of DX on 14 Me. XX, DX,-XD, XA, HH, GL, HE, Al
AV, and ZZ are heard regularly on 3.8 Mc. TH lost a pair of
VT127s and is rebuilding rig into FB cabinet with 304TH
in final. LP is rebuilding separate finals, one for 50 Mo. and
one for lower bands. ER is building new rig with pair 8138
(Coniinued on page 116)
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BEAM
PENTODE

The HK-57 is a 50-watt* radiati‘onlcooled
beam pentode that may be operated even at
very high frequencies without neutraliza-

MAX. POWER OUTPUT
Class C R.F. Unmodulated . 250 Watts
‘PLATE DISSIPATION . . .. 50 Watts*
Coee e s 25 Waits tion. Its driving power requirements are
very low, reducing the number and size of

preliminary stages needed.
Tantalum plate and grid elements allow
the HK-57 to withstand high plate and
screen voltages, and to take large momen-
tary overloads without gassing.
In addition to its exceptional perform-
ance as an r.f, power amplifier, the HK-57

makes an excellent high power exciter for

\ MAX. SCREEN INPUT
MAXIMUM RATINGS: ,
.« + 4« « « . 3000 Volts
. .« 150MA,

D.C. Plate Volts
D.C.Plate Current . . . .
D.C.ScreenVoltage . . . . . . 500Volts
D.C.ScreenCurrent . . . . . . . 20MA,
D.C. Control Grid Yoltage. . : . . 400 Volts
D.C. Control Grid Current . . . . . 15 MA,
D.C. Plate Input . . . . . . . 300 Watts
MAX, FREQUENCY . . . . . . . 200Mc.
INTERELECTRODE CAPACITIES:
e e e e e e . 05 mmfd.
. 7.29 mmid.

Plate-Grid . .
L. .. 313 mmid.

Input Capacity
5.0 Volts

Output Capacity
T e amateur service.

FILAMENT VOLTAGE .
5.0 Amps.
Write for data sheet showing characteristics.

.

FILAMENT CURRENT

*Continuous rating. Intermittent rating 75 watts.
HEINTZ ano KAUFMAN, LTD.

Gammatron Tube Division - South San Francisco, Calif. .

Communications Equipment Division « 50 Drumm Street « San Francisco, Calif.
Export Agents: M. Simon & Co., Inc ¢ 25 Warren Street « New York City
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ELECTRONIC MARKETERS
A Reliable Source of

EQUIPMENT: Complete stocks of standard radio communica-
tion equipment including NATIONAL, TEMCO, MILLEN,
AMERTRAN, CARDWELL, WESTON, E. J. JOHNSON and
other well-known makes. Orders for standard stock items
are "shipped today.”

PARTS AND MATERIALS: One call or one letter will fix you
up with everything you need for that Fall overhaul. Com-
plete stocks include rotary beams to ground clamps and
everything in between. Send in your order with complete
confidence of fair prices and right treatment.

FACTORY SERVICE: Bring in or ship us that old receiver for
reconditioning and precise re-alignment. You will get it
back promptly and as nearly new as modern laboratory
repair service can make it. Remarkably low charges.

€ SOME GOOD BUYS O

ONAL NC-173;: Price complete with matching speaker each
NATI P $189.50

PLATE TRANSFORMER: Gardner Electric piate transformer. Prim:
110/120 volts 60 cycles. Sec: 3200 volts, 350 mils. Center tapped.
ideal for a pair of 812's or 816'. Each. .« eveveeer. .. $9.95

FILAMENT TRANSFORMER: Gardner Elecmc filament transformer.
Prim: 110/120 volts 60 cycles. Sec: 2.5 volts, 10 amps.—9000V
insulation. Just right for use with 866’s. Each.............$2.,98

FREQUENCY METER: Army BC221 Frequency Meter complete with
original crystal and calibration book. Use as frequency meter or us
accurate E.C.O. in your xmtr. Price complete, like new...$39.8

Terms: 209% cash with order — balance C.O.D.

ELECTRONIC
MARKETERS,lnc.

CA6—6931 190 VARICK ST., NEW YORK 14, N. Y.

BARGAINS IN ARMY
s P E c l A L SURPLUS RADIO GEAR
Send me your current bargain stock list of surplus Transmitters,
Receivers, Tubes and Test Equipment.

NAME. . covvveceansttnraaans

" STREET.....

(Conlinued from page [14)
in final. KG has nice rotary on 28 Mec. SU is continuing as
SEC and requests that all AEC members be ready for fall
teats. HB reports the following from Quebec: TM visited
VT. AB, HB, LZ, and VT, are on 3.8-Mec. 'phone regularly.
AB has portable on his yacht. YV is heard on 7 and 28 Mec.
M7 and HB are working DX on 14 Mec. HB is using three-
clement rotary on 14 and four-element on 28 Me. DF is on
28 and 14 Mec. VO is on 28 Mc. VP is on 28 and 3.8 Mc. NL
is on 3,8 Mec. OF has stecl towers 60 ft. high. DX, DY, GL,
HH, RA, and XX visited Thousand Islands Hamfest and
all won prizes. Traftic: VE2BG 23, ZA/HH 15, GL 11.

VANALTA DIVISION

LBERTA -- 8CM, W, W. Butchart, VE6LQ — Ol
has been transferred from Lethbridge to Calgary. RH
is moving to Toronto. FO and FS arc new Lethbridge calls.
EV sold his $X-28A. MN is working lois of DX, OG is
president of ('anadian Legion at [Lethbridge. IC is QRL
work these days. EO plans on sstting up his QSL Bureau at
Edmonton Humfest. YD, of Medicine Hat, visited former
QTH at Peace River. 4AC, Bob Browne, formerly with
Winnipeg RCMP, is stationed at Edmonton in charge of
radio sét~up with the Force. He hag 'B QTH nearly ready
for occupancy. AL has trouble getting 813 tamed down on
28 Me., AO got room rescrvation early for Edmonton 'Fest.
LG says QSLs being distributed by the Alberta Govern-
ment are nearly ready. They are ¥B, no foolin'. KA motored
to the Const on his holidays. " WS is visiting the States for
his holidays. BD has taken over AFARS set-up in Edmon-
ton. B reverts to 7-Mec. c.w. and gets s big bang out of it.
He suzgests more of us try it! HY returned to Army work.
He has rig set up on 14-Me, ‘phone. MJ sports fancy new
QSL. EF keeps 3.8-Mc. hit 'in Edmonton. PP, of Lac la
Biche, was burned badly when training ship Eeter blew up
at her wharf on the Iake. Traffic: VESLQ 2.

BRITISH COLUMBIA —8CM, W, W. Storey, VE
7WS — During his holidays AEY visited some of the hams
he had worked on 14 and 28 Mec. TQ has decided to put up
bis 28-Mec. tower which was blown over last winter. The
SCM still is looking for monthly reports from all the active
clubs in'B. C. ZZ is putting up new tower for 28 Me. The
Collingwood Radio Club, DJ, now is on the air with a num-
ber of ¢ontacts on 3.5-Mec. c.w. and Will be heéard ou un-
restricted "'phone soon with the OK of the R.1. AZ is busy on
the frequency meter for the club transmitter and also finds
time for the odd QSO on 2%- and 14-Me. *phone. XT is
working out on 14-Mec. c.w, with a beam antenna, KK is
operating with a nice note on 7- and 3.5-Me. o.w. UU has
rig in console now. ADV was out with mobile rig recently
running 15 watts on 28-Me, 'phone and called CQ like mad
but no contacts. Although West Coast hams report they
heard him, the last we heard he wag mumbling about a
28-Mc, beath on the raof of the Willys. OJ is in new QTH on
49th Ave., East, but. the electric company has not put in
pole tranny yet, inrd 8o with the help of a.c. via extension
from next door he is running VFO about 5 watts and work-
ing W6s on 7-Mec. ¢.w. Doug Gordon is doing trouble-
shooting on club transmitter, DJ will have a new 7-Me.
antenna as soon as BE can talk his neighbor into letting
him use his garage as a base for the second antenna pole.
LF is on 7-Mec. c.w. with low power. MH, club sccretary,
is working DX on 14-Me. c.w.

PRAIRIE DIVISION

’MANITOBA —BCM, A. W. Morley, VE4AM —- Activ-
= ity is high on 3.5 Mec. for this time of year. Could a
YL have anything to do with it? You can call her Fran,
boys. Welcome to ham radio, Fran. New calls heard lately
are G, GC, and EY. All are active on 7 and 3.5 Me. VO61T,
ex- VE4SO was in Winnipeg visiting, us were VE1LO and
W2ANH. W2ANH suys all the rumors ahout NI are wrong
~— Bill does wear shoes and adds stockings on Sundays. Fur-
ther there is no hay sticking out of his ears. GQ continues to
get out whenever 50 Mc. opens and is also heard testing 3.8
Me., YW, at Brandon, worked 14 stations on 50 Mec. on
June 27th. During the past month we have had several die-
tricts flooded and a tornado in southern Manitoba. Fortu-
nately no severe damage was done to communication lines
but it has proved that IT CAN HAPPEN HERE. Do you
belong to the AEC7 If not, why not? Drop me & line for
details,




SAME TRANSMITTER - SAME ANTENNA
<.« MORE POWER ...

0 — Xy e

FEATURED IN APRIL QST

AN INSTRUMENT FOR MEASURING STANDING
WAVE RATIO AND RF POWER

An Indispensable Aid in Such ANNOUNCEMENT
Routine Tasks as: The New MODEL MM2

@ Adjusting antenna matching network for

maximum efficiency. FOR COAXIAL TRANSMISSION LINES
@ Adjusting directional beam antenna for
maximum performance.

@ Adjusting interstage coupling networks.
@ Measuring RF resistance of unknown load.

® Measuring RF power being fed down a
transmission line.

@ Measuring standing wave ratio on a trans-
mission line.

MODEL MM1
FOR OPEN WIRE LINES

Frequency.........ce0e.....3 10 162 MCS
Power........ocvvveeeee.. 10 to 500 watts
Impedance.................52 or 72 Ohms
Connectors. . . cevvevevreeasensas. .83=1R*

Coupler $19.95 . Indicator $17.50

LOW POWER LOSS

@ Both models of the MicroMatch are designed to read ac-

Frequency 3 to 30 MCS curately without absorbing appreciable power from
Power 10 to 1000 watts the line.
Impedance 70 to 300 chms @ The instruments may be left connected to the transmission
line to read standing wave ratio and RF power while
Complefe $2 9.50 the transmission line is in use.
Manufactured by . .. : CONTACT YOUR LOCAL DISTRIBUTOR

M. C. JONES ELECTRONICS COMPANY
Bristol, Connecticut

Distributed Outside of Continental U. S. A. by RCA International Division, Radio @
@ Corporation of America, 745 Fifth Avenue, New York 22, N. Y, U. S. A.

* Available with Amphenol type 82—24 connectors at slight additional charge
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NEW COAXIAL ANTENNA RELAY

6

‘This relay — Sdvance Electric Type No. 7200 (AC) — 8200
(DC) will eliminate loss in your coaxial transmission line.
Relay uses Amphenol 83-1R re-
ceptacles, and is designed for use
with 52 and 72 ohm line. Contact
combination is single pole, double
throw with a 10 amp. rating.
Available from 1 — 220 Volt AC,
or 1 — 220 Volt DC.

This unit is also available
with auxiliary contacts in
double vole, double throw
with a 5 amp. rating. :

Price .....cooovevnnnn $9.30
SPECIAL WHILE THEY LAST]Y

(For those of you who missed
wur May Advertisement.)

TRANSMITTER and RECEIVER

BC 1335 FM Transmitter and Receiver
(Choice of ane xtal free with each unit)

(*heck xtal.desired [J 29580 KC [ 29600 KC (7] 29620 KC

Additional above xtals............iiiiiiiln $3.50 Each
tlandset to match........vivrieii i, 4.95 Each

]nhut six or twelve volt DC. Frequency 27 to 38.9 MC. with
214 w. ovutput. Makes ideal 10 meter mobile transmitter.
This has two (2} fixed channels which can be set on any xtal
frequency from 27 to 38.9 MC. ( Note: The receiver is not lunable.)
Sold complete with 27 tubes and vibrators, but less handset
and top and bottom covers.

Prices subject to change |
All prices ¥.0.B. Los Angeles (California purchasers add ?}é%
Sales (Tax). Include 25% with order—balance on delivery,
Foreign orders cash )
GGet YOUR NAME on our mailing list. We'll keep you posted
on merchandise available, new equipment and special bargains.

Address correspondence to Dept. QST. N

RADIO PRODUCTS SALES INC.

1501 South Hill Street « Los Angeles 15, Calif
" Phone: PR. 7471 - Cable Address: RAPRODCO
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& Strays %G

Life isn’t too dull these days for the boys sign-
ing maritime mobile. Recently a juicy five-
way QSO on ten 'phone included W4JQT /MM,
in Durban Harbor, South Africa, W6NSQ/MM,
off the southeast coast of Brazil, W4AYE/MM,
in mid-South Atlantic, and W2PFL/MM, 200
miles north of the tip of Brazil. The fifth party
to the three-hour rag-chew was a landlubber,
(X1DB, Montevideo.

Need strain insulators for that new mast or
beam? W9TOO found that electric-fence insula-
tors, available in farm-equipment stores, fill the
bill nicely. There's no strain on the pocketbook,
either: WOTOO's cost only 2¢ each! .

Now that FCC has advised that there is noth-
ing in the law governing radio communications to
prevent two licensed amateur radio stations being
utilized to consummate a wedding ceremony,
W9UKK/8 wants to know how playing the
Wedding March would fare under the no-music
regulation, §12.104. And will someone also page
Mr. Petrillo, please!

W2FMI's XYL is & meticulous- housekeeper,
and though her cleaning duties are often ham-
strung because of her errant choice of a lifetime
partner, she has learned during the years to
manage every situation in stride. Some time
ago, while getting in a few licks on her cleaning
chores, Mrs. W2FMI’s jaundiced eye spotted an
attic mess of wire laying on the floor-and hanging
on the wall. The OM had been lax again. Duty to
home and OM called — the disordetly jumble
was filed in a convenient ash can.

W2FMI worked out swell on ten for a whole
week - with an occasional report of tinny modu-
lation, perhaps — until he discovered the resting
place of his pet folded dipole and feedline!l

—2Cs¢

Tungsten wire 0.00018 inch in diameter and
invisible to the naked eye is now being used in
filament applications in certain types of vacuum
tubes, according to Ohmite News.

Publications worth space on your bookshelf:

An interestingly-written 24-page booklet, 20
Steps lo Perfect Amplification, by A. C. Shaney,
covering the tield of audio-amplifier design con-
siderations, may be obtained for a 3¢ stamp from
the Amplifier Corporation of America, 398-11
Broadway, New York 13, N. Y.

Copies of Volumes I and II(a) of the new
“Index of RCA Technical Papers’’ may be ob-
tained free of charge from RCA Laboratories
Division, Radio Corporation of America, Prince-
ton, N. J. Also available without cost is a revised
edition of the RCA “Quick Reference Chart on
Miniature Tubes,”’ which provides illustrations;
characteristics, fundamental data and socket
connections of 48 minjature types. Ask for Form
MNT-30A.




How Much Competition Have You

For Your Present Job —For a Better Job?

Again employers can afford to be “selective”, particularly
when there are thousands of new, ambitious, young men
who have entered the radio industry since the war. This
means both you newcomers and "old timers” must im-
prove your technical knowledge not only to qualify for the
better job you want, but to hold the job you now occupy.

Your own success in radio depends upon the effort you
make now to fortify yourself with modern technical train-
ing. You may have “gotten by” up to this point. But, if
you are like some radiomen, many wartime and postwar
technical advances of the industry have passed you by. If
you want to progress with the industry ... if you want

Mail Coupon for FREE BOOKLET

If you have had professional or amateur radio experi-
ence and want to make more money, let us prove to you
we have the training you need to qualify for a radio
job. To help us intelligently answer your inquiry -~
in uriting, PLEASE STATE BRIEFLY YOUR
BACKGROUND OF EXPERIENCE, EDUCA.-
TION AND PRESENT POSITION.

VETERANS! CREI TRAINING AVAILABLE UNDER THE “G.I.” BILL!
Capitol Radio Engineering Institute

An Accredited Tachnlcal Institute

DEPT. Q-9 14TH AND PARK ROAD, N. W., WASHINGTON 10, D. C.
Branch Offices: New York (7): 170 Broadway ® San Francisco (2): 760 Market St.

an important, good-pavmg position and future security —
you must acquire up-to- date technical training.

‘We invite you to investigate the CREI proved program
for professional self-unprovcment for which thousands of
radiomen have enrolled since 1927. CREI can help you by
providing down-to-earth, practical technical training that

- should equip you to advance to the better-paying radio jobs

that offer security and happiness. CREI home study courses
are adaptable to the needs of every radioman — for the man
who is Just beginning or the man who wants advanced en-
gineering training.

‘The facts about CREI and what it can do for you are
interestingly described in our 24-page booklet. It is well
worth your reading. Send for it today.

I

I CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Rd., N, W., Dept. Q-9,
Washington 10, D. C.

(‘enllemm' Please send me your free booklet,

CREI Training for Your Better Job in
RADIO-ELECTRONICS," together with full
details of your home study training. I am at-
taching a brief resume of my experience, educa-

tion and present position.

{

|

|

[

l

} Check [ Practical Radio-Electronics
I Course O Practical Television
|

i

1

|

|




| COMPLETE B

STOCK IN OUR

l \ M |
D -

' Manned by HAMS, our HAM
DEP'T. is well stocked with

all the standard, nationally
advertised products of the
well-known -Manufacturers.
ARROW'S HAM DEP'T.
stands ready to serve you

with prompt, speedy service
andguaranteedmerchandise.

HRO-7T $311.36 COMPLETE

NC2-40-DT $225.00 Spkr. $16.44

NC173-T $179.50 Spkr. $10.00

NC46 $97.50 Spkr. $9.90

WRITE FOR OUR LIBERAL
TRADE-IN ALLOWANCE
AND EASY PAYMENT PLAN

ARROY

ELECTRONICS, INC.

82 CORTLANDT ST., N.Y. 7. N.Y.
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Revamping the 150-B

(Continued from page #3)

crate plate-current surges beyond the recom-
mended peak of 220 ma. Such surges may well
coutribute to the ultimate breakdown in the
modulation-transformer winding. Good and
suflicient modulation can be achieved with peaks
not in excess of 110 ma., and the crystal micro-
phone is, of course, not subject to the sudden
handling surges of its cruder brother.

During the past ten months numerous contacts
have been made with other amateurs using the
150-B. Kxchange of information regarding it
discloses the following important points: If you
have already blown your modulation transformer,
or want a reserve against that sorry day, the
UTC VM-3 will make an excellent substitute.

Frequency stability of the VFO is generally
excellent, but in locations where the input line
voltage varies greatly, it is advisable to check
the VR-105 and VR-150 tubes in the exciter to
make sure that they are functioning properly. A
lowered line voltage will tend to cause drift in
frequency which can make Washington unhappy
and you very sad if it isn’t watched.

When high-frequency coils are used in the VFO
exciter, as an alternative to adding the doubler
stage, it has been found in several installations
that the keying circuit is upset, causing a noticea-
ble “yoop” in 14-Me. c.w. operation. The chirp
is not. present so long as the exciter remains on 7
Me. On any band, it is highly inadvisable to
modulate the gear with the main power switch in
“tune-up” position. Insufficient load to the final
may cause damage to the 811 modulator tubes,
the modulation transformer, or both.

A number of the boys have doubled the ante
and taken their 150-Bs on down to 10 meters.
This not only requires considerable reworking of
the final stage — but the addition of another
doubler, or a combination of this appendage and
a ““facial” on the exciter coils. But that is beyond
the scope of this article, as the title indicates.
Besides, for that maneuver one should have a
small-sized railroad erune in the shack to hoist the
150-B’s 350 1bs. of steel and wire. You know, just
to cofreet that slight error “way down inside”
. . .-where you shorted the HV on to the micro-
phone lead.

Simple Calculations
(Continued from page 81)
high- circuit such as in VFOs. Of course fmin and
Sz, 80d Cmin, Crmas 8nd Cyar, should be in the
same units, i.e., ke, or Mec. for f and ufd. or uufd.
for C. '

In practical application it should be recognized
that the variation in capacitance that may be
expected from a_variable condenser is not the
rated maximum capacitance shown in the cata-
logues; it is the differcnce between the con-
denser's maximum and minimum capacitance. A
typical small 100-uufd. variable may have a

(Continued on page 1£8)
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To Winners of This

EASY CONTEST!

WIN:

*100 50

and a Monoset and a Monoset

$925 PLUS

TELEX MONOSETS

RADIO AMATEURS

Just write 50 words or less
telling us why you like the
TELEX MONOSET better
than old style earphones.

and a Monoset 10 22 Runner-ups!
\
HERE’S ALL YOU DO: ,‘09‘5-
1. Go to your parts jobber and ask him  Better than Old-Style Earphones.” *I\
to let you try out the revolutionary  Clearness and sincerity will count $° s\,
under-the-chin TELEX MONOSET. = ost. no o\*
2. In 5 minutes you’ll get at least half 4. Print or type your answer on the ) \'3
a dozen good, WINNING ideas. Be = QOFFICIAL ENTRY BLANK your “o \o(\
| sure to get a// the facts and an OFFI-  jobber will give you. i
 CIAL ENTRY BLANK. Mail direct to: TELEX, INC., Telex eott s
| 3. Then write 50 words or less telling ~ Park, Minneapolis 1, Minnesota, be- Ge\ ot 4
| us “Why the TELEX MONOSET is fore Midnight October 15, 1947, Yo
FIRST PRIZE:  $100.00 cash and a TELEX MONOSET ?‘0‘“ be‘
SECOND PRIZE: $ 50.00 cash and a TELEX MONOSET : yo¥
THIRD PRIZE: § 25.00 cash and a TELEX MONOSET
TELEX MONOSETS to the 22 next best opinions. In case of a tie, duplicate
prizes will be awarded.
Employees of Telex, Inc. and their, advertis-
ing agency not eligible to enter this contest.”,

CONTEST CLOSES MIDNIGHT OCTOBER 15, 1947!

TIPS TO GET STARTED WITH:

1. TELEX MONOSET is quickly replac- 4. Reliable performanceassured by TELEX _
ing old-style, cumbersome headsets precision engineering.
because you wear it under-the-chin in- ’

stead of over-the-head. 5. Exclusive, TELEX designed, volume

control—permits individual adjustment
2. Featherweight: QOnly 1.2 oz. No ear of volume,

fatigue. p.R\“G AT ITg 8
3. Excellent fidelity. Clear, natural recep- we Sr
tion of sound.

TELE X

Decision of impartial judges will be final, All entries
become property of Telex, Inc. Winners yill be no.'iﬁed by
mail approximately November 1, 1947. Contest subject to
all state and federal regulations.

Remember, wherever a headset is used —
TELEX MONOSET willdo the job better.
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YEARLY BINDERS

Are We Right?

You should have at least
two of them—one for your
complete 1946 file of

copies, ‘and one for each
1947 issue as published.

With each Binder is furnished a sheet of
gold and black gummed labels for years
1928 through 1948. The proper one can
be cut from the sheet and pasted in the
space provided for it on the back of the

binder.
([ ]

Price $2 00 bostpaid

Available only in United States and Possessions

THE AMERICAN RADIO RELAY LEAGUE

West Hartford, Connecticut
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(Continued from page 120)

minimum capacitance of 10 wufd. making the
variation only 90 uufd. This minimum as well as
any capacitance introduced by mounting the
condenser close to grounded metal must be in-
cluded in the minimum circuit capacitance, Cmin.
This minimum circuit capacitance usually is the
only factor that is not readily determined and
gince it may run as high as 50 to 75 uufd. when
capacitance coupling is used between tetrode or
pentode stages, especially when the condenser iy
mounted elose to the chassis, it isn’t something
that can be neglected entirely without intro-
ducing considerable error in the calculations. In
many cases, however, it is possible to estimate
the total minimum capacitance with an accuracy
sufficient for the purpose. In the case of capaci-
tance coupling bhetween stages, the output
capacitance of the driving tube and the input
capacitamce of the driven 'tube are in paralle]
with the tank coil and therefore form part of the
minjimum circuit capacitance. The values for
any particular combination of tubes may be made
up from the information given in tube manuals.!
Variable-condenser minimum capacitances also
are osually shown in the manufacturer’s cata-
logue.

Mounting a mldgeb-type condenser on metal
in the usual manner introducdes a stray capaci-
tance between stator and ground equivalent tu
from 2 to 4 times the condenser’s rated minimum
capacitance. This must be added to the circuit
minimum although it does not alter the amount
of capacitance variation to any appreciable de-
gree. Socket, wiring, and coil capacitances may
add another 10 to 20 uufd. If the circuit minimum
is to be held down, the condenser in particular
must be well spaced from grounded metal chassix
and shields.

The inductance required to go with the con-
denser may be determined from the following for-
mula:

25,330
(jmm’) (Craax)

where the frequency is in Me., the capacitance in
,uy.fd. and the inductance in uph. Coil dimensions
to give the calculated inductance may be selected
from published tables or the ARRL Lightning
Calculator.

1 See p. 22, February, 1947, QST, for popular audio-re-
ceiving-tube capacitances,

Antenna Rotator

(Continued from page 36)
tically alongside the tower. Removal of four
smaller bolts permits turning the assembly on a
hub. This makes it possible to reach any part of .
the beam from the tips of the elements to the
hub, for painting the framework or adjusting the
elements.

(Continued on page 1£4)




HAMS

CRYSTAL DIODE VARISTOR (1N40)

The 1N40 consists of four
specially matched germanium
crystal diodes. Point contact
utilized in these diodes re-
duces capacitance to the order
of a few puf. As a result the
useful frequency range is
greatly extended. Stability is
improved. and the contact po-
tential effects occurring in
vacuum diodes are practically eliminated.

. Test Prod Ohmmeter in

GERMANIUM CRYSTALS

1N34 1N35
(DIODE) (DUO-DIODE)

1. Small size. 4. High resistance to vi-

2. Eliminates heater bration and shock.
supply and possible 5. Tested for matched
source of hum. r-f loading in a tuned

3. Pigtail construction circuit.
—can be soldered 6. Low shunt capaci-
into place. tance.

. The 1N34 and IN35 are ideal for use in lightweight
. and portable equipment. Fields of application in-
‘ clude: field strength meters, detectors. clippers,
i discriminators, series noise limiters, demodulators,
| meter rectifiers.

... HERE ARE SOME SYLVANIA
PRODUCTS OF INTEREST TO YOU

sTEST PROD OHMMETER
With the Sylvania Pocket

your tool Kkit, you cun
locate shorts or open cir-
cuits in a jiffy !

This handy-size meter
gives direct readings of
resistance from 600 to 10,000 ohms . ..

reaches eas-
ily into hard-to-get-at corners and awkward spots.
Completely self-comnined—powered by 1.5 volt
“penlight” hattery. Only 5% long, %" diameter.

MODULATION METER
(Model X-7018)

Now you can monitor
your modulation per-
centage and speech qual.
ity with the new Sylvania
Model X-7018 Modula-
tion Meter. Compactly
styled. Economical. Of
great assistance in com-
plying with FCC regulations on overmodulation,
Helps keep your average percentage up between
60% and 90%. Also indicates carrier shift. De-
signed for use through the 51 megacycle region.

TECHNICAL MANUAL

You’'ll surely welcome this
handy reference manual,
with its important features
including: Fundamental
Properties of Vacuum
Tubes; The Characteristic
Curves; General Tube and
Circuit Information:; Re-
sistance Coupled Ampli-
fier Data—and many more.
We urge you to get your
copy right away—because
we know you’ll find this
volume invaluable.

TRANSMITTING TUBFS
(Type 3D24)

First of Sylvania’s new line of
transmitting tubes, the 3D241 is
a four-electrode amplifier and
oscillator with 45 watt anode
dissipation. An outstanding de-
velopment is the electronic
graphite anode, which allows
high plate dissipation for small
area and maintains stable grid-
plate and anode characteristies,

See your Sylvania Distributor or order from Sylvania Electric
Products Inc., 500 Fifth. Avenue, New York 18, N. Y.

SYLVANIAN ELECTRIC

MAKERS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEYICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEYICES; ELECTRIC LIGHT BULBS
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ADVANCE
cOARIAL RE,

Series 7200 (AC
Series 8200 (DC

New coax reay fo BUcable
Outside contacts for associated circuits

New 50 ohm coax relay...

o SPDT SWITCHING OF 50 OHM RG-8U
CABLE ¢ STANDING WAVE RATIO OF 1.02
e 1/4" PURE SILVER INTERNAL CON-
TACTS e INSPECTION PGRT .NEXT TO
INTERNAL CONTACTS e 3/16” PURE SIL-
VER EXTERNAL CONTACTS UP TO DPDT
FOR INDICATOR LIGHTS AND OTHER AS-
SOCIATED CIRCUITS « CONNECTORS ARE
AMPHENOL 83-IR OR SIG. CORPS. S0-239
o POLYSTYRENE INSULATED o ANY VOL-
TAGE UP TO 440 V.A.C. OR 240 V.D.C.

See it at your jobber's today
PRICE $7.50 net
$9.30 net with aux. contacts

o,

ADVANCE ELECTRIC & RELAY CO.
1260 West 2nd Street, Los Angeles 26, Calif.
Phone Mlichigan 9331

k ROTATORS sO-1Radar Type

Plenty qukr for any beam antenna a ham can dream
up. Built to last a lifetime.

Powerful gear train and motor housed in rugged
aluminum pedestal. Speed 2 RPM. Instantaneous re-
versing. Automatic lock-in prevents drift in strong
winds. This is o he-man rotator and not a toy! Ask
any navy communicator or radarman about the SO-1.
Price brand new—complete with 110-
volt 60-cycle power supply,
f.0.b. Tuckahoe. ........... $89.00
See our adverlisement on page 122 in the June issue of * QST

ELECTRONICRAFT, Inc.

Waverly Place . Tuckahoe, N. Y.
Tel. Tuckahoe 3-0044

¥
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(Continued from page 12%)

vDirection Indicator & Conirol Panel

The direction-indicator unit includes a g-hp.
motor, c¢ylindrical fluid storage chamber, pump,
valves, and the all-important indicator. The
motor mounts vertically on rubber in the rear of
the box and the storage chamber and pump as-
sembly are placed close to the front panel. A slot
milled in the wall of the chamber is sealed by a
transparent plastic window. This window is
designed so as to protrude through a matching
slot in the front panel. The window is grooved at
the back to bring the fluid out to the front sur-
face to show the fluid level in the storage cham-
ber. Side grooves permit the attachment of a thin
aluminum stamping on which are printed the
necessary calibration marks that translate oil
level into terms of beam direction. This scale is
adjustable and may be quickly corrected at any
time by the operator as he remains seated at his
desk.

The pump, of single-rotor type, is attached to
the basc of the storage cylinder and is driven by
a vertical shaft protruding through the chamber
cover. A ‘““V’’-belt couples the motor and pump
just under the removable box cover. Three valves
arc provided — a pump check valve, a by-pass-
and-control valve and a ballast valve. These were
developed for the special purposes they serve and
have proved to be silent and faultless in operation.
The_control or front panel shows three control
knobs. These are, left to right, motor switch, in-
dicator-light switch, and master-control valve.

In operation, the beam is turned counter-
clockwise by increasing the pressure in the system
hy means of the pump and motor. Clockwise
rotation is obtained by turning the control-valve
knob through limits of one-fourth turn, whether
the motor is or is not running. In any case, the

! return or clockwise rotation is caused by the

weight of the beam and associated structure at-
tached to the piston rod. So with the motor oper-
ating the beam ‘may be swung back and forth at
will by merely opening and closing the control
valve. Should the operator forget to stop the
beam at the ¢nd of the travel with the pump
running, the beam stops gently and the fluid is
by-passed in the control unit.

The fluid level showing in the plastic window
follows most accurately any movement of the
beam. It is read like & thermometer to indicate
‘direction. The normal speed of the beam travel is
30 seconds for 360 degrees of rotation. This speed
can be controlled at will by the operator who

| need only watch the direction indicator.

In an earlier model, a hand-operated pump was
used for some time by W9JBU. This turned the
beam 20 degrees per stroke of the lever. In the
present installation at W9JBU 180 feet of copper
tubing is used to reach the beam atop a fifty-foot
steel tower. WODRI has his 20-meter beam on 'a
fifty-foot power pole and expects to move it to a
100-foot telescopic tower as soon as materials are
obtainhed to complete fabrication of the top sece-

(Continued on page 128)




SEALED LIKE A
VACUUM TUBE

D.C. MILLIAMPERES

Marion Glass-To-Metal  Truly N\ Mmeweoincus
Hermetically Sealed Electrical Indi- h
cating Instruments are guaranteed
for six months. You get top perform-
ance . .. critical accuracy .. .atac
no more than that of most competitive
unsealed instruments.

Additional economy is offered in
Marion’s special replacement offer. After
the initi nonth guarantee expires, any

©and 314" type, tanging from 200 miero-

nperes upward, will be replaced, regardless of whether
the instrument has been overloaded, burned out, or mistreated
... provided the seal has not been broken, for a flat fee of $1.50.
Instruments with sengsitivity greater than 200 microamperes
will be replaced for §2.50.

MARION *“4 FOR 1’’ FEATURE

Interchangeable Round and Square Col-
ored Flanges . . . one instrument can thus
fill four different needs:

1. ROUND @

2. ROUND FOR STEEL PANEL

‘3. RECTANGULAR Q

~—

4, RECTANGULAR FOR X
!i

STEEL PANEL

Stop in at your nearest radio
supply shop today and see the best
in electrical indicating instruments
. .. the Marion line.

MARION ELECTRICAL INSTRUMENT CO.
MANCHESTER, NEW HAMPSHIRE

Export Dwvision: 458 Broadway New York 13, U, S. A,

IN CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO
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ffered hy the RADID SHACK

EW LOW PRICE

$
1495 new vow rrice

An amazing value @ i
Sensitive receiver combined with 15};
watt xmtr as used in AAF and RA
planes. Used, but in good condlt_u?n,
complete with

these popular Tigs,
tubes are yours at only $14.95.

Speed delivery ond save C. O. D.
charges — send full amount with
order. 50° deposit required on all
C. O. D. orders.

PE-103 DYNAMOTOR

NEW $9.00
250

Brand new, in_orig-
inal Signal Corps
packing; delivers 160

mils at 500 voliss 5
operates from 6 or 1
12 volts d-c; com-
plete bslhock-‘moiméed
assembly includes
?rcaker?, fwitches, re(i CO-AX 8/1) cable
ays, filters, an frv-foot RG- co-ax ¢
cables. fv‘x{t‘i‘{ PL259 connectors s‘ ‘95
l artached each end o ]
< d ?ﬁtr ) oot RG-B/U cnb‘ey )
“The OT01 SHACK 8 o, ?Xéﬁ?s"ng‘iﬁ?w-fq«t $3.90
“*::-a‘:chn:: affiliates cables coupled with s
o .
:\sowhﬂ"

teg covcr‘m
MG — in A-1 used con
with tubes. Ship-

— complete
90 pounds.

plete

crystal
Built-in ®
Yem condit

mullllllllllllllllllll“““““““l““““““““““““““l““
NEW! NAYY AIR-BORNE RCVR Model ARB

$49.50

Here's an outfit that
you can use for many
purposes ~as its four
bands "include the
broadeast band besides
the 195-500 ke and the
1.6-4.5-9.05 mc bands.
This 6-tube superhet
h‘andles MCW and
CW, with MVC and
AVC and sharp * or
broad selectivity. Pilot
control box and cali-
brated tuning head
(requires flexible shaft
for connection) allow

:'xi]:l:alxlz?:n l{;?mo: Z{itcatx;ge g dgsired.‘ Igesigned for 28:volt d-c use,
th o ectric band _switching; readil ed to
tl\}g e;OI:n ;-cnezgzqr::;or;) , Jgthf manual switching. }('fof:l);;,ei?ec:vi:l‘:
tubes and necessary. | s for connecting cables. An ideal rig"
ne, , or automobile_ inst ion; hi Stivitys
usable with loop antenna fot direction t?na(}gr:.o n: high sensitivity;

s X
Complete instruction book furnished.

A real bargain —

Collins quality in
g 1500
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RADIO RECEIVER 485
BC-'l 206-A with fubes

R

This compact midget superhet is de-
signed to fit a 3-inch meter hole for
hack-of-panel mounting. Originally used
for receiving marker heacons and
weather reports, in 200-400 KC band,
you'll find it a handy all ’round re-
ceiver. Five tubes provide Pre-select‘or,
converter, oscillator, 175 KC I¥, 2nd
detector, and AF. Draws 900 mils at
98 v. d-c. Container in metal casc;
shielded hattery lead passes through

TN

Nationall,
iong
pacitors, a11 hoYn: high

RF filter. Can't be told from new.
TG CAPACITORS

-voltage, oil xmtg ca-

msulators, Tectangular cases, with stand off
Mtd, Volts d-c -

4 -¢ Net Ba. -Mf '

i Ve N M0 Vatage
8 800 79 8 1000 $L.20
10 600 1.19 8 1500 149

2 1000 1.29 2 2000 1.79

1 1000 A1 8 2000 2,95

139 2 50 o

m

|

Il




ing units covering
tuning unit with
dynamotor.

At last we can offer yolt b
seen prior service. They're

200 ke to 12 mc

variometer and tap switc

NEW
AAF XMTR
BC-375-E

 S550

w BC-375-E's that have never
grindi with five tubes, seven tun-
(less BC band), antenna
h, and filtered

completé

T

NEW!
FULL-WAVE

RECTIFIER SUPPLY U

RA-91-A $49.50

Four selenium rectifier
stacks give full-wave rec-
tification; tap switches in
transformer circuit afford
coarse and fine adjustment
of voltage from six to 48
volts d-c at loads up to
15 amperes. Circuit in-
cludes filter reactor, so

you can make it into a power
source for 28-volt d-c equip-
ment by adding a couple of
1000 mfd 50 volt electrolytics.
Housed in well-ventilated
steel case; control panel has
a-c and d-c circuit breakers,
tap switches, and 0-15 ampere

output meter. Made hy Fed.
eral Telephone & Radio Corp.

R SPECIAL
SoAND NEW 807'%
Westinghouse

yAN-inspecte

“¢ each
3 for S};.QS
b for, M A

THE LETIME

—

NEW! BC-645A°s for 420

Kasily converted to make a
*hot” xmtr-rcvr for phone or
ICW (see QST Feb. 1947),
these brand new, G.E.=bhuilt
outtits make it a cinch to get
in on the fun ta be found on
420. Originally priced in four
figures, we offer them at less
than the price of the tubes
alone. At this low price, be
sure to send full amount with

your order.

M O T

| T

MC

$16.95

with tubes

NEW! pc_ 345

COMMU
RECEIvER CATIONS

It's the 3,
cetver va)

$9:0

ue in " comn Unications re.
lu v IN our opin;
A 2y never haye another P
this eJ\'n'en,feIr a]brand C3i o
: ely
abso nd
e ;:(tiely new and ypygaq (:grnnteed
You in the on'ginnl,' uno?::n::ie
A

crystal f], i
tailed ’ccter, full
. at the low

ﬁx&i)ﬁ"})f ‘?Iy $69.50, uﬁi . b
; AIT—ORDER "YoUR gt
éhpg. Wt 61 lbs,. Davt )

: Size
it for conversio * , packed

and de. ’

3 cu, fr,

0 - Son to 1]
on, with fy]] mstructior?s s
ransformer for

10 volts, 60 cycle52 20 volt

It a-c opera.
$6.50
stepdown 1,
S orveesennn $6.50

Type Net  Type. Net Type Ne’tl5
2APIA $5.25 801 1.72 957 .
2C34 31.12 803 900 958 5
2C40 262 B09 1.79 959 .25
2021 60 811 195 954 3

813 6.;5 g?)(s)l 1'5’5_
VR105 75 814 4.50 .05
VR150 75 8.36 1.50 _ 9002 90
3B24 3.00 840 2.70 9003 1.05

866A 75 9004 90

872A 2.25 ‘X)gf) 60
5CP1 3.37 874 1.95 83 2.2
5CP7 525 914. 562 (VT118)
3BP1 3.00 860 3.00 8’26 225
5BP4 337 923 45  (VT222) .
6AK5 90 931A I.Eg 2X2A ) )70
6C21 1350 1619 i 28
8005 $£3.15 1624 90 (VT287)
8000 6.00 1625 Nt 3E29 3.00

1626 .60

1651 5

HOT! 3C24 (HK 24G) HOT!

90¢c each. . ... 6 for $4.50

e RADIO

MIMS.
AMPHENOL
BEAM

ANTENNA is $358.00.

This ethcient system for transmitting and receiving is
now available at .the Radio
orders are filled on down payment of 20%; balance
on usual Radio Shack terms. Write today for details.
Amateur net price of Mims-Amphenol Beam Antenna

Shack. Time-payment

gHRACK

ACK
CABLE ADDRESS * RADIOSH

’
5., U.S.A
18] WASHINGTON 51., BOSTON, MAS




“The ELECT.
In Electronics”

For Industry « Schools
And The Amateur

Visit Your Nearest
Friendly

H&Y STORE

Now

Get acquainted with the
men who are prepared to
take care of your needs.

See what we mean by Friendly

REMEMBER — No. 9
IS AT SPRINGFIELD

CONNECTICUT MASSACHUSETTS

HARTFORD NEW LONDON BOSTON

203 ANN STREET 428 BANK STREET 42-44 CORNHILL
LAWRENCE

BRIDGEPORT WATERBURY

544 E. MAIN STREET 89 CHERRY STREET 3% ESSEX STREET
AND NOW

NEW HAVEN STAMFORD SPRINGFIELD

77 BROADWAY %7 MAIN STREET 169 SPRING .STREET

B S RECEVING SERDING |
fwg E

''d) CHAMPIONS ENDORSE CANDLER WAY

Get skill, accuracy, speed with th
highly endorsed Candler Syst‘.
Learn to send and recelve

b
o / oode

operators, Alr commerce,
etc,, demand expert, relf
Godd pay. Get the Cand
{pakar of champions, It t

or wherever y%?:ogrg 8'Z‘f.uah name tod;
for free book. . d

CANDLER SYSTEM CO.

Dept. 4-K, Box 928, Denver 1, Colorado, U.S.
and at121 Kingsway, Lo;don', W.Er‘z,ul-&n"m%

{Continued from page 124)
tion, It 18 planned to rig this tower with indoor
cofitrol of the height as well as the direction of
rotation.

‘Wisconsin’s four seasons, with a temperature
variation of 100 above to 25 below zero, succeeded.
only in bending and breaking antenna elements
but did no damage to the hydraulic system.

We shall be happy to receive comments or sug-
gestions on our c¢ontrol system.

Radiomen Wanted
(Continued from page 49)
be seént, whenever possible, to a country of their
choice. The minimum period of overseas service
is twenty-four ‘months.

Requirements range upward from the mini-
mum for communications technicians, a code
speed 'of 18 five-letter random groups per minute,
one year’s experience in professional, military, or
amateur radio, and ability to handle simple
maintenance. At the top of the list is senior su-
pervisor, for which applicant must hold, have
held, or be able to qualify for, a radiotelegraph
1st-or 2nd-class or radiotelephone 1st-classlicense;
and he must hold, have held, or be able to qualify
for, an amateur radio ticket; must be thoroughly
familiar with maintenance of communications-
type Téceivers and able to design and construct
¢.w. transmitters of medium power. He also must
be familiar with ¢common models of conunercial
and military equipment and be well versed in
radio propagation, including ability to make prac-
tical use of Bureau of Standards publications on
that subject. Code-speed requirement is 25 five-
letter random ciode groups per minute (type-
writer). He must be able to supervise a large
radio “stution (up to 30 positions). Ratings in
between communications technician and senior
supervisor require a proportionate amount of
experience and operating ability. Any trained
radioman should be able to qualify quite easily
for one of these ratings, particularly if he has had
receit military communications experience.

Qualified operator-technicians who are inter-
ested in these positions should write letters setting
forth qualifications, particularly with respect to
the following:

1) Radio-operating and technical experience,
including military.

2). Present, code speed.

3). Present licénse(s) and length of time held.

4) ‘Part of the world in which duty is desired.

5)_Part of the world in which duty is noi de-
sired.

6). Age and marital status, including number
of children, if any. §

7) Specialized training, e.g.” teletype mainte-
nance, ete.

Letters should be addressed to: Boz 78, ¢/o Ad-
manisirative Headquarters, The American Radio Ite-
lay League, West Hartford 7, Connecticut.



Let ALLIED Put Your R|g on Wheels!

NOW—COMPLETE MOBILE . OPERATION IN YOUR CAR!

Here's your chance to have a complete 10 meter
mobile set-up in your own car—NOW! ALLIED offers
everything you need to put your rig onwheels—to
enjoy the thrill of working onthe open road, where-
ever and whenever you want. join the rapndly grow-
ing group of Mobile Hams. A surprisingly modest
cost will bring you years of real pleasure on-the-go.

SONAR MOBILE TRANSMITTER Model MB-G11 available
for immediate delivery, Size: 7” high, 5” wide, 10%” deep. Uses:
1-6SL7 spcech amp., 1-6SL7 xtal osc. & phase modulator, 1-65L7
DC amplifier and Deviation amp., 1-GSK7 1st Freq. multiplier,
1-65K7 2nd Freq. multiplier, 1- GAFGG dual tuning indicator,
1-2E26 power amplifier. Power output 22,5 watts of Narrow
Band FM phone Input for any crystal or dynamic mike. Re-
quires 6.3 v. at 2.6 a. AC or DC for ilament circuit, 450-500
volts DC at 100 ma. for plate supply. Complete with tubes and
instructions, less 40 meter crystal and powcr supply. $ as
No.97-611. NET.. 72

PE-103 DYNAMOTOR. Bn;:, husk\ power unit 1dcnl for usc
with Sonar transmitter. Operates from cither 6 or 12 vole bat-
tery. Completely filtered output, all input and output_circuits
protected by circuit-breakers and safety retay. Batcery cables 10’
long can be shortened if desired. New units: with circuit dia-
gram; weather- pmofed—at a fracuon oi Gov't. cost. $ 85
N0.98 101. NET.. e e 7

GON-SET 10-11 METER CONVERTER. Converts auto radio
;or llIl() mctje'r recept:on' Calibrated b‘\atndspr%ad“r’hto 30 Mc,
n steel case, 31»"x514%x $14" sray wrinkle finis, ‘it

tubes and instructions. N(z). 84-956. NET.. $3995

GON-SET CLIPPER. Highly efhcxcm u:nmon noise silencer,
easily installed. In steel case, 27 x 4" x ll«.,”. With instructions,
tubes, cables. No. 60-596. NET . ... . ..$8.25
PREMAX MOBILE ANTENNAS. Solid rod Whll) sz)le made
of heat-treated, onltempered stainless steel rod. No. 97-403.
90" Rod. NET .. ..o i i ieriens 53.38
Type TA Tripod Mount.  No.97-407. .$1

‘I'ype K Adiustable Bumper Mount. No. 97 4()H "NET. $5.00

i WRITE W9IBC FOR DETAILS

'ALLIED

Keep This
Buying Guide

ALLIED RADIO CORP., D. L. Warner, W9IBC
833 W. Jackson Blvd., Dept. 27-J-7

Chicago 7, lllinois

{1 Send FREE 164-Page ALLIED Catalog.

[ Enter order fofee.oeeeenreeetiiieresesenecnnne
1 Enclosed $............Full Payment

YOUR ALLIED CATALOG

The One Complete Guide
that Fills ALL of Your
Station Supply Needs

KEEP YOUR COPY HANDY

FIRST WITH THESE NEW
Communications Receivers!

National HRO-7.........%$299.36
Hallicrafters $X-43......
Hallicrafters $-47 .......

ALSO-FOR IMMEDIATE DELIVERY:

National NC-173 & Spkr....... $189.50
National NC-2-40D...... se... 225.00
National NC-46 & Spkr.. ... 107.40
Hallicrafters $§X-42...... .. 275.00
Hallicrafters $-38............ 47.50
Hallicrafters S-40A........... 89.50
Hammarlund SPC-400X & Spkr. 347.25
Hammarlund HQ-129X & Spkr. 173.25
RME-84........ 98.70
RME-45 & Spkr. 198.70
RME VHF-152 Converier...... 86.60
RME DB-22 Preselector....... 60.00
Net F.O.B. Chicago, Prices subject to change
without notice.

TIME PAYMENTS
Trade-Ins Accepted

Handy

Name.oovovveiinins e eeseaii et et teiiesesaseannnne .
Address,....oooooiu. PN [N tetesereresensaaas
(0772 N 477 TR ooWStatesaenn..

169.50
200.00

] Part Payment
(Balance C.O.D.)

[J Send Literature on Receivers and Time Payment Plan




from 500 to 2000 Volts

Everything you néed to build your own power
supply. All parts are brand new: condensers, tubes.
sockets, bieeders, Kenyon transformers, Millen caps
and H.V. connectors and special, heavy-duty chassis
with hottom plates. All systems have 4 mfd. filtered
choke input. -

ORDER NOW!

Kit #1—500 or 700 Volts DC @ 300 ma._.... £$39.30
Kit #2---1000 or 1250 Volts DC Gt 300 ma. .g.19.30
Kit #3—1500, 1750 or 2000 Volts DC

000300 ma. e B5D.50

Complete wiring diagram with cveey kit
et ¢ T ——
POWER SUPPLY KIT FOR THE BC-221

Delivers 135 V DC plus 6.3 V AC. Complete set of
hrand new parts to ussemble the kit, including
Stancor filament transformer and special
schematic featuring prevention of AC line 3595
to ground short circuit,

* MEW YORK 7, N. . |
BArclay 7-1840 |

ELECTRICITY
FOR RADIO AND ELECTRONIC APPLICATIONS

ONAN ELECTRIC GENERATING PLANTS
supply electric service for electronics applications
and general uses, mobile or stationary. Driven by
Onan 4-cycle. gasoline engines, they are
of single-unit, compact design and sturdy
construction.

INAN Electric Plants are available in
many s8lzes and models.
ALTERNATING CUR-
RENT: 350 to 35,000 watts
in all standard voltages and
frequencies, DIRECT CUR-
RENT: 600 to 10,000 watts,
115 and 230 volts. BAT-
TERY CHARGES: 500
to 3,500 watts; 6, 12, 24 and
32 volts. Write for detailed
literature or engineering
assistance.

. W. ONAN & SONS #82. 5onietenive:
130

4

Postwar Receivers
(Continued from page 66)

on the change of cathode current in one of the
i.f. tubes controlled by the a.v.c. The effect of
the bucking action is to give an S-meter reading
on weaker signals than generally affect a meter
in more conventional systems. The S-meter has
provisions for adjustment of sensitivity and zero-
set, to compensate for antenna systems of differ-
“ent gains. ’

The noise limiter uses the other half of the 6H6
detector in a self-adjusting series-type arrange-
ment. As is true of all of the self-adjusting cir-
cuits, the limiter works better on ’phone than
on c.w., because the presence of the b.f.o. voltage
when receiving code establishes the operating
point of the limiter. However, the b.f.o. injection
seems to have been held down in the 754, and the
limiter is effective on strong noise during c.w.
recéption. On ’phone it is «quite effective at-
practically any level of noise.

Construction

The Collins 75A receiver is beautifully built.
It looks modern and yet it looks like a radio re-
ceiver, with no attempts to disguise it as anything
else. Looking at any part of the receiver, inside or
out, reveals a cleanness of layout and wiring that is
unexcelled by any piece of electronic equipment

"this reviewer has seen. Wherever feasible, com-
ponents have been mounted on Phenolite terminal
boards, further to add to the clean look of the
gear.

‘The controls on the front panel are kept to a
minimum. One large tuning knob is used, and the
other controls are Audio Gain, R.F. Gain, Crystal
Selectivity and Phasing, and BFO Cantrol. In
keeping with the accuracy of calibration of the
receiver, the b.f.0. control is marked “ +1” and
“ —1,” indicating the amount to be added to or
subtracted from the tuning-dial reading. Switches
on the panel are “Man-AVC-CW,”” Band Change,
Noise Limiter, and “Off-Fil. On-B4- On.”

Although not present in the model examined at
Headquarters, we have been advised that a mov-
able index, or “fiduciary,” has been added to the
calibration dial. This allows the operator to set up
the receiver exactly on frequency, in the event
that drift or aging of components shifts the
calibration slightly.

The 75A has incorporated in it some of the
things necessary to any receiver that is to be an
improvement over present technique. The crystal-
controlled high-frequency oscillator, giving prac-
tically uniform stability on all bands, makes this
a real “c.w. man’s receiver.” The same high
stability makes it a good job for any ’phone
operator, and also gives the n.f.m. man a chance
to reéeive n.p.m. signals through the crystal
filter, even on 30 Mec. The 500-ke. i.f. channel
appedrs to have about the same order of selec-
tivity that is to be found in contemporary com-
munications receivers, and this reviewer believes
it to be inadequate. It doesn’t need to be that

(Continued on page 182) )




LOW PRICES

1 guarantee to sell to you as cheap as you can buy any-
where.

IR COMPLETE STOCKS

Hallicrafters, National, Hammarlund, Collins, Millen,

2, Pierson, Temco, Meissner, Supreme Transmit-
ters, Meck, Gordon, Amphenol-Mims, RCA, Vibro-
plexs, Sonar, all other amateur receivers, transmitters,
beams, parts, etc. If it is amateur or communications
equipment—I can supply it.

QUICK DELIVERY

,l:flail. phone, or wire your order. Shipment within four
NONUTS.

EASY TERMS

L I have the world’s best time sale plan because I finance
the terms myself. I save you time and money. I cooper-
ate with you. Write for details.

LIBERAL TRADE-IN ALLOWANCE

Other jobbers say 1 allow too much. Tell me what you
have to trade and what you want.

TEN DAY FREE TRIAL |

Try any recciver ten days, return. it for full refund if |
not satisfied. |

FREE NINETY DAY SERVICE

I service everything 1 sell free for 90 days, At a reason-
able price after 90 days.

FREE TECHNICAL ADVICE

| _attention and help on your inquiries and

Write,

wire

Orders from outside continental
U.S.A. also welcomed

or phone today

N EXRY RADI® STORES

“"WORLD'S LARGESTY DISTRIBUTORS OF SHORT WAVE RECEIVERS"



FS-135-C

FREQUENCY
STANDARD

Keeps
you

a7 °"
THE
BEAM"’

No more “hoping” you're in the
band. Mount the FS-135-C
Frequency Standard in your
receiver, zero beat it with WwV
and you'll have a frequency
meter that is really accurate.

HAMMARIUIND

THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST., NEW YORK 1, N.Y.
MANUFACTURERS OF PREICISION COMMUNICATIONS EQUIPMENT

@tth‘cdd for the Cuitical |

"STABILIZED"

H16 — 100 KC CRYSTAL
For Only $6.95

Here, at last, is a practical and economical 100 KC
Crystal for the amateur. It has extremely low drift and
the finest techniques known to the industry are ¢ém-
ployed in its construction. Electrodes are pure silver and
mounting wires are soldered directly to the silver plating.

Write for Illustrated Folder

The JAMES KNIGHTS CO.

SANDWICH, ILLINOIS

(Continued from page 180)

broad for usable ‘phone reception, and it doesn't
do a complete job of backing up the crystal
filter. This is no. ecriticism of the receiver de-
sign, since it is appreciated that too many op-
erators insist on “fidelity,” which can only be
obtained at the expense of selcctivity. When
more operators realize what real selectivity can
do for them in helping to get QRM-free contacts,
then some manufacturer may take heart, throw
caution to the winds, and offer a selective i.f.
channel. Only a receiver with the stability of the
Colling could make use of such high sclectivity,
particilarly on 21 and 28 Me., and it would
show up ‘“drifting”” transmitters fast. But at
least the 75A hasg paved the way. -~ R. (7.

L.A.R.U. News

(Continued from page 63)

must be signed by the contestant as a declaration
that he has abided by the rules of the contest. It
should be clearly stated whether the contestant
wishes to compete for a single band or for the
all-band contest. Logs must be mailed so as to
reach the Wireless Institule of Australia, 191
Quecn St., Melbourne, C.1, not later than De-
cember 31, 1947. Decisions of the Clontest Com-
mittee of W.I.A. will be final.

Attractive certificates will be awarded by
W.I.A. to the operator getting the highest score
in each state of each participating country.
Section. winners in Australia will receive special
prizes in addition to certificates. There will be
no world winner for the contest.

KOREA

Amateurs in the occupying forces in Iorea
have been accorded operating privileges in a
directive issued by the Korean headquarters of
the United States Army. Particularly welcome
to the many GI hams stationed in that area,
this authorization removes the last of the pro-
hibitions of amateur activities for service person-
nel in occupied territories. Upon application
through proper channels, a licensec valid for
amateur operation in Korea will be issued to any
serviceman holding a valid FCC amateur tickel
or who successfully passes an examination similar
to FCC tests. Both Class A and Class B licenses
will be issued. Calls assigned will bear a J8 prefix.
For c.w. operation, 14,000-14,400 kc. and 28,-
000-29,700 ke. have been assigned. (lass A
licensees only may use 'phone in the band 14,150~
14,200 ke. only if transmissions are to the United
States, and for general operation in. the band
14,200-14,300 kc. Class B 'phone operation -is
lmnt,f,d to the 28,100-29,500-ke. band.

ICELAND

Islerizkir Radio Amatérar, recently organized
society of Icelandic radio amateurs, has inquired
{Continued on page 186
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HALLI(RAFTERS spP-4

panoramic Adaptor

¢ — Look at this Senmvionol

ansmitters.
(:WH;:« should be withou! onc
o

Really Terdife ¢ Ponoramic  Adepiory
3:|Yd‘ everywhere flof g:g gg ;:: amazing
at Newark to on¥ SC00% 4 sending'’ i panorumlc
) ng Eve - sp-44,
Skyr‘lgerYIbeseSex:.perheh :‘“"22"“‘:10‘\. NAL\-"CRAC::‘Epfe!:e wnh tubes °“
a ed scO - Adaptor,
f \f-contain tyze VAC
juned, with se isually and analy scope, for 1
itor_up 1o 2001;7‘::5\'((0"\ your own of operation. Shp§~
signal chracter Hooks into ony rig. 0 1bs.

Wat.

SCR-522
TRANSCEIVER

Amazing Bargain —~ These

wonderful Surplus 2.
Meter Rigs for practi-
cally o songl Receiver
and Tronsmitter, less Power Supply and Conirol
Box. Some have Crystals and Tubes, some may
be missing. But the basic unit is there — ready
to operate. Can be converted to 110 VAC, Sche -
matic included. Shpg. Wgt. 75 Ibs.

Limited Quantity at this amazing price. $ 95
The whole works ‘‘AS (S'' for only

Available FOB New York Only

GREAT SURPLUS BARGAIN
350-PS
Universal
POWER
SUPPLY

Sensational Buy for mobile or fixed operation.
input Voltages, DC: 12, 24, 32, 110, and 110
VAC. Outputs: 110 VAC at 70 w, 300 VDC at
150 Ma, 600 VDC at 300 Ma, 6, 8 or 10 VDC
at 1.5 amps. ALL BRAND NEW, Complete with

Tubes, Input and Output Cables with Connectors,
Shock Mtg. Base, Carrying Chest, instruction
Manvaol. Size: 26x15x13" H. Shpg.

Wgt. 265 lbs. Complete, Oniy......

Available FOB Chicago Only $4950

Save on JOHNSON (ONDENSERS

Superior Quality Variables.
Single section. Steatite front
and end plates, V" double
end shaft. Rotor and stator
insulated from ground. Alum-
inum plates, Sturdy Constr. -
No. $-491—~100 mmfd., 21 plates, .030
gap, 174" L.
No. 5-492—~35 mmf
gop, 14" «.

.. 79¢

Take ONE YEAR TO PAY! 209,

HAMS — Visit and

irs NEWARK for TOP QUAI.I‘I'Y BES‘I‘ VAI.I.IE

Down — 12 Monthly Payments for

NEW YORK
Offices & Warehouse
242 W.55h St., N.Y. 19

7Zw79¢¢4 ?@m PVatues
Transmitting and l
Special Purpose L
ALL NEW — GUARANTEED, Great
Savings from our Tremendous Stock
of Top Grade Gov't. Surplus Tubes.
All JAN Approved. Buy Now!
E1148 $ 2.25 811 $1.95
HY65 3.00 813 6.75
HY69 1.65 814 4.50
HY6IS .13 815 2.25
TZ40 1.88 826 1.50
2API 2.25 832A, 832 2.25
2APIA 5.25 836 1.13
2C26A 75 837 2.25
2G40 .90 838 3.75
2C44 1.50 841 1.20
V3G .38 3 75
2X2:/879 .90 845W 3.75
AP | 3.00 5 1.50
.00 872A/872 2,25
3C24/24G 75 874 1.95
.00 884 75
3EPI 3.00 922 68
3E29 3.00 923 45
3FP7 3.00 931A 1.88
3GPI 3.00 954 75
5API 4.50 955 75
58P1 3.38 956 75
5BP4 3.38 957 75
Pl 3.38 958A 75
SCPIA 6.00 959 75
5LPI 9.00 1643 75
6AKS .90 1616 3.00
6D4 .45 1619 75
7BP7 5.25 1624 90
9Pl 2.25 1625 53
10Y .75 1626 60
12DP7 6.00 1629 27
12GP7 11.25 90
0C3/VRI0S 75 166572050 .90
ORS/VRISO 75 1851 .95
21 .13 2051 .53
304TL 3.75 7193 .45
316A .75 8005 3.15
.13 9001 (.05
801A,801 i3 9002 .90
03 - 00 9003 1.05
807 95 9004 90
809 1.50 9006 68
Cornell-Dubilier
Terrific

Xmitting Capacitor

2 Mfd. — 1,000 VDC
New, oil-filled, Exception-
al Quality. 44" L x 11"
dia. Solder lvg attached.

Limited Quantity.
No. S-473. Special Q

Rubber
PL-54

Hurry!

Guaranteed Army-Navy
Phones.

out. Ear Cushions, Cord,

Plug. Adj.
band. No. 5-481. 99¢

Famous Transmitter complete with 7
Tuning Units, less Tubes ond Power
Supply. All Brand New Rigs, water-
damaged, but dve to fungus treat-
ment probably in perfect shape to
operate. Con be converted to 110
VAC. Schematic Incl. Superb rig —
originally cost $1800. Shpg. wat.
275 1bs. Yours, ‘‘AS
. IS'" for only... $1995
FOB New York Only

«BC-375-E Complete with Tubes $23.45

MALLORY
4 VIBRAPACK

Mallery vibrator
power supply. Effi-
cient, Dependable.
Excellent quality. 12
volt DC Input. Out-
put:  220-250 volts
at 60 ma. Excep-
tional Buyl Size: 5V/,"

x 23" x &
5-460. Special

PHONES

1 Brand New,

8000 ohms.
covered through-

any Mdse. $75 or Over

323 W. Madison St.
Chicago 6, 1ll.

e



Head
Phones

$1.81

Signal Corp 4000 ohm mag-
netic headphone. This double
headphone set comes com-
plete with phone plug, cord
and leather covered head-
phone band. Brand new.
*Please enclose 30c to
cover mailing and handling.

D.C. MILLIAMMETER

.

Brand new
General
Electric 2"
round panel
meters

0-300. ‘
$2.97

BC645 UHF RECEIVER
TRANSMITTER the citi-

zen's Radio” covers 450—
500 mec. Consists of complete
transmitter, modulator system
and receiver, 15 tubes, and
simple complete conversion
instructions for 420 mc
operation.

Brand new $ 1 5.95

WAVEMETER We're clos-

ing out the last few of these
precision (wavemeters which
tune from 150-210 mc and
which contain a high quality
r t cavity wa ter,
oscillator, heterodyne ampli-
fier, electric tuning eye, com-
plete with 19 tubes, 110 v
AC power supply. The tubes
alone far exceed your close

o $17.95

Hot ﬂa(li Valueg

100
WATT

BENDIX TRANSMITTER
TAI2B ‘

CHECK THESE VALUES: 11.c. 507 mubes, foor 12567,

one 2 inch 5 amp. RF meter, four Separate Master osciliators.
(These can be easily changed to cover 20-40—-80 meters and by
using crystal for the 10 meter band you will have a complete
coverage transmitter.) :

Four separate output tanks,

One 4 position selector channel switch having seven sections
which changes the ECO, IPA and oufput tanks simultaneously.
All the controls are mounted on the front panel. The housing is
cast aluminum; shields and case are sheet aluminum. Dimensions
11 x l2fx 15 inch'es, ;voiqhing 35% 1bs. Complete, simple in-
tructi or conversion furnished. i
structions co urnished. Complete with $49.95

tubes, . ccerersreasstettoesttasteaccesnns

SUPERHETERODYNE RECEIVER: i crystat fixed fro-

quency receiver comes with full conversion instructions for variable
tuning of all ham baonds and broadcast. A highly selective super-
heterodyne receiver, 110 V. A.C, power supply built in. Using the
following tubes; 6K7-RF Amplifier; 6K8 Mixer dnd Oscillator; 6K7
LF. Amplifier; 6F7;—Detector and A.V.C.; 6C8 Output and Nojse
Suppressor; 80 Rbedif‘iier. Dimen}:icns—-:!‘/:.fx 19 x 11% inches.
Comes complete, brand new, with one set of coils

and two se":oﬂubes.....................‘ $1 6'95

Extra set of cOilSesesacecsnecsieerserernasionees.c$2.95

MICROPHONE

Brand new single
button carbon
hand mike by
"Shure” with push
to falk switch.

$1.79

AC.
YOLT-
METER
$3.49 WREEINES
Brand new G.E. 3" square

panel meter 0-150v ideal
for checking primary voltage.

WESTON OHM METER

for “accurate work. Gcale 0-10
ohm and 9-100 ohm scaled fo
read 1/20 of an ochm with ease.
This 2'4’' round meter is housed
in a black bakelite case 1%’ x
2% x5 Complete - with
heavy duty felt lined leather

case and lock. $ 1 4.95

Special.......

V.H.F. TRANSMITTER

AT SUN RADIO

5-GANG
TUNING
CONDENSER

8rand new... 35
gang, 365 mmid.
per section...a
truly precision
built condenser
with ceramic Insulation. A $13,50
voluein the greatest offering ever

made ntuning con- 59 QB

densers for only..

Nn' 689 A beautiful instrument

BC 684 F.M. 35 WATT
TRANSM"TER Brand new,

complete with elght tubes, crystal
control, 10 channel pushbutton,
non-linear modulation coil . . . less
coverplate,

Erystal and $'| 7.95

power supply. .

ANTENNAS

{A) Small four-sec-
tion telescopic
. aerial ideal for
portable receivers,
transceivers or test
equipment.

99¢

{B) 22’ tapered high
frequency aerial
covering 150 to
200 mc. Complete
with coax cable
connector.

$1.69

8.
3‘

“# Allitems F.O.B. Washington, D.C,

Orders $30 or less cash with order.
Above $30, 25 per cent with order,
balance C.0.D.

Here is one of the greatest offer-
ings in war surplust Hyndreds sold
at $20 and now closed out at an
amazingly low price, Brand new,
Battery operated (672 v B and
12 v A.) Frequency 80 to 105
mc. Complete with 2—-1G4 tubes
and full instruction manual. Ready

t he air.
L:ssggut?:ri:s.. .u .Ir. $6’95 1
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CRYSTALS_’; IN
2 HOLDERS at the prices
[} offered here. .- °

remember;
that you can
MOISTURE
that we haV

CRYSTALS WITH A MILLION USES -

429kc | 445ke | 469ke | 490ke
430 446 470 491
431 447 472 492
433 - | 448 473 493
434 451 474 494
435 453 475 495
436 456 477 496
437 457 479 497
438 458 481 498
440 459 483 501
441 462 484 502
442 463 485 503
443 466 487 504
444 468 488

CRYSTAL
FREQUENCY
STANDARDS

98.356 Ke.

Alterable to 100 ke
4.49

412kc
413
414
415
416
418
419
420
422
423
424
425
426
427

505ke
506
507
508
509
511
512
515
516
518
519
522
523

Standard. Mounted
" in low loss 3 prong
holder.

400ke
Standard.......

ASSORTED
MISCELLANEOUS
CRYSTALS
Fractions Omitted

FOR CRYSTAL
CONTROLLED
SIGNAL
GENERATORS

525ke

526.388
527.777
529.166
530.555
531.944

99¢

FOR HAM &
GENERAL USE

Fractions Omitted

BLILEY 186.30kc in
type MC 72 Holder

59¢

I. F. FREQUENCY STANDARDS

533.333ke
534,722
536.111
537.500
538.888

450ke

451,388ke.
452.777kc
454.166ke
455.556ke.
459.25%ec
461.111ke
464.815ke.
465.277 ke.

Priced at a fraction of §
the cost of their holders

39¢

UN RADIO |

938 F STREET. N.W. WASH. 4. D. C.

99~

EACH

Payment with order. Enclose 20¢
. for postage and handling. Mini-
mum order— $2.00 plus postage.

Please specify alternate choices or
“no substitutes”
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TRYLON ROTARY
BEAM ANTENNA
SUPPORT

for 4-element 20-
meter array

Quick, easy to install
on any tower. Stain-
less steel, spot-welded
construction. 19’ 2"
long, yet weighs only
30 lbs. Adaptable to
either manual or mo-
tor drive. Ball bearing
design provides full
360" traverse. Support
can be tilted in either
direction for easy ac-
cessibility. Has ample
safety marcgin t6 with-
stand severe wind and
icing conditions.
Write for descriptive
circular.

RADIO TOWERS

Galvanized Steel and
Aluminum

Standard .and special
types for amateur and
commercial requirements,

TRYLON TOWER— AND ANTENNA DIVISION
Wind Turbine Co., West Chester, Pa.

VALPEY

XTALECTOR

- Kacilitate rapid QSY from one frequency to another by mount-
ing two or three crystals in a new VALPEY XTALECTOR.
Instant QSY from one crystal to the next by a simple turn of
the knurled rim. Simplicity of contact design does not add
capacity or loading to the crystal. Unused crystals are com-
plete_ly out of the circuit.

ly constructed of glossy molded Bakelite, it is the
ha.u iest little wadget that you can have in your shack.
Idesigned to hold Valpey type (CMS crystals having 34"
spacing and ,094 diameter pins.
. supolxed m two ty{) — X 2"’ with ¥’ spacing and "X 3"
with ¥ cing. Your local “dealer can aupply you with an
CTAlEcTER Trom stock.

X lALE(,,"I‘URk'.o fit
or sockets — -
Bty ¥

$1.35 each

Valpey type CMS5
crystals for 80 and
40 meters net $2.80
-— 20 meters $3.50
~- 10 meters $4.50

VALPEY CRYSTAL CORP., Holliston, Mass.
Craftsmanship in Crystals Since 1931 1
WIATP WIHVP WIBZJ WIPLX WIONF
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(Continued from page 132)
woncerning membership in the Union. Icelandic
amateurs are assigned calls with the prefix-TF
and a numeral from 1 to 6 indicating the district

in Iceland, followed by two letters for a fixed -

gtation or three for a station in portable status.
Maximum input power permitted is 50 watts.
Frequéncy bands assigned for amateur. use are:
14,020-14,380 ke., Al only; 28 Me., Al, A2;
and 50-54 Me., 144-148 Me., 220-225 Mc., and
440-450 Me., Al A2 and A3.

The ()SL Bureau address for members of the
Icelandic society is LR.A., P.O. Box 1080,
Reykjavik.

SOUTH AFRICA

The name of the S.A.R.R.L. hag been changed,
in response to a vote by its members, to the South
African. Radio League. Not being permitted to
handle third-party message traffic, the members
of the League felt it was illogical to include
refercnce to a nonexistent activity in the name.

Officials of S.A.R.L. are keenly intercsted in
promoting reciprocal amateur licensing arrange-
ments with other countries. At the present time,
only citizens of the Union and British subjects
may apply for amateur licenses in South Africa.
The society feels that its own government would
not be adverse to such reciprocal arrangements.

JAPAN

A c¢hange in regulations governing amateur
radio uperation by Allied personncl in Japan
authorizes transoceanic "phone in the frequencv
band 14,150-14,200 kc., subject to the limitation
that this additional band be used exclusively for
communication to the nations of legal domicile of
the licensce. For cxample, & U. 8. scrviceman
may dperate in this band only to continental
United States, citizens of the United Kingdom
to British Isles only, Australian service amatcurs
only to Australia. :

Amateurs operating in this band will be re-
quired to observe highest standards of equipment,
emission and operating practice. Any violation
may result in imrnediate withdrawal of this
privilege-

How's DX?

(Continued from page 65)

170 contacts with only one miss; 40 watts at
OQIFAE and 200 watts and & 3-element rotary at
WARXEF . _. . . W6ZZ was there at the right
time dnd the dividends are KH6DF, KG6AO,
W7EWJ/HK6, KH6IG, ZLIKN, W60MT/-
KH6, - KH6GN, KH6JE and W6DDR/KH6!

Where:

W6QJW sends us C1KC, Box 77, Shanghali,
China; KZ5GD, George DunIop, Box .28 Balboa,
Canal Zone; C1MG, P.O. Box 409, Shanghai.
China; KAIHR, 503rd Signal Service Detach-
ment, APO 613, C/o PM, San Francisco, Calif.

(Coniinued on page 138)




Globe Tfotter X mitter Kit
REALLY WORKS 'EM

Read what Herb Barnes, W10TO
Says about this powerful, low cost kit

Lao (WOGFQ) June 28, 1947
f\orla Radio labs.
Council Bluffs, Iowa

H4 Leo:

WRL Globe

T've been meaning to drop you a line for quite some

time now, I ran across your fuil page ad in the latest
Tl’lmel' "QST" and it reminded me to ¢o ft.
Xmittel’ Kits Since I got my "Globe Trotter® last fall I've bee

having myself quite a time! Despite the ract that I'm a
bed patient here in this hospital, and 1 war: the 10 Meter

Giving'round Band only. here is a quick list of how the “;lobe Trottern
the World and I have been doing the last 7 gonths:
performance Over 650 FB QS0's! (mostly 100% at thatl)

Worked all U.S. Districts.

!or amateurs Worked 37 of the states (don't worry, I'll get the
round the rest!.)

world. uany swell contacts outside the U.S.; including the

‘Hawiian Islands; Europe; Mexico ana Porto Ricol
Cat. No. 70-300 less tubes.............c0.r..$69.95
Cat. No. 70-312 same as above, wired .
1 set coils, meter tubes, extra................. 1

Thought you might like to have the enclosed photo end
QL. Yep) That mike I'm gravbing, came from you, tool

Me?T Well, I got banged up in the Navy in 1945, and
I've been in hospitals ever since. I figured that ham radio
would have to be the thing that would keep me rrem talking to

( NO RED TAPE—WE FINANCE

myseif. Your "Globe Trotter" seemed to f1ll the bill—so T
got one, got a ticket, and got on the air! Reen having mysell
OUR OWN PAPER. USE a snell time ever «mcex Tne little rig sure aelivers tne guods)
? ', yeah, Leo, 1 expect to etotorti rlace some
LEO s EASY PAY PLAN flay, nx.:i"wrnen 1 ao,omn pamxct.o wnzv. a :w vut,:: ;: C'V "
. . rare power. Tuur new 2%) wutt rig sounda pood. If it works
L'bera’ Trade-,ns out as well as the nilohe Trotter" in relation to its pomer,
Item Cash Down ti”t‘ ::‘:1":: :tzn;:;hlng! S0, will you please send me the aope
N Price Payment :
Hallicrafters S38.....00uieeevrennneniiniiineees § 47.50 §9.50 tiell, Leo, that seems to be about all on tnus end, so
ters SI0A. Y aelso 17.90 1021 say 737 to you and
SPdd. 99.50 19.90
ters SX42 275.00 $5.00 Adios and good luck, from (#10TO)
Hallicrafters HT-9 350.00 70.00
RME VH-F-152,.., 86.60 17.32 Herb Barnes
RME-84 98.70 19.74 - : Sassaquin Hospita
ME-4 .. 198.70 39.74 Newbedrord, Wass
Hammarfund HQ 129X 161.40 32.28 e
334.05 66.81 ]
" 97.50 19.50
National NCIT I ’
ati 3 . 179.5( 5. "
Vtional NCHODT of NEZ1OH H B 400 LEO'S NEW 250 WATT XMITTER KIT
National HRO-STAL or HRO- SRA. . 24500 S0
i Sheseeseseraenan . 367. .
Gon-Set Converters. .. 1111010 39,93 6 meters through 80. Phone—C.W.
Collins 70E-8... 40.00 .
Bud VEOH oo 52.50 10.50 Latest dealgn ... phone— C.\V. ... provisions
eissner Ol . .
Abbott TR-4B Special. .00 for ECO. Tune 6 meters as well as other bands.
. ’
Ml Rober, v ThE RE section bas latest 705, two 2E6's, two
BB-27 10 met tor . ”
Sonar Mobile MB.611 trans W I Yt V70D’s in final. A compact, versatile unit to sell
WAL exier uait wired?™” we 4k for about $350, completely wired. Comes in
exiter um! ire . .
P oot Pt C iz . streamlined ¢ray crackle finish steel cabinet,
it . .
W"’::’:shopu;::;:;l;;be o B0 T 28 3/16" high x 22" wide x 1434 deep. Place
Workabod 3 meter beam Seioment . 100 3400 your order now for first delivery.
i £ iR -
Dicect-0-Beam. .. .
New Beach ECO 32,50 -~
PRy (;kfl/"ltn d Mt S ! orly ad
-500 . Mills und Meter .
0-1 D.C. Milla — 334" 3.95 I geparyyedio L ==

FOR THE BEST DEAL—
WRITE TO LEO, WOGFQ




ELINCOR
ALL ALUMINUM BEAMS

3- lkl['ﬁl“‘M%NTt FO}EDE(DS/BI -POLE 10
. ead  wit
uuxml cablc Amateur net price. ... ..., ,. . $3 'I 20
Mzde(} 40(:‘ l;”}, gLLLMENT 10 ‘METER BEAM KIT.
ced with 300 ohm twinnax line. : teur net.
PRI e e e winnax line. Amateur n$27 .00
M?g&} 400hBR\( SZ[F‘LE:{;]NTNIO/\METER BEAM KIT.
g wit] coa. cable. Amateur net
price - vt U coaxal cable: Amateur ot $20.40

Model 400-EA
Model 400 EA.
ME' BEAM

All of the 'sbowe antenhnas are lurnish(‘d complete with all

aluminum supporting ladder, 2147 steatite standof insulators,
hardware and instructions. The elements are 34’ alominum
tubing telescoping to 34’ and are adjustable over a range of
several feet.

Model 200-EA. S-ELEMENT 2 METER BEAM KIT.
Tolded di-pole driven element. All aluminum construction,
Feed with low impedance voaxial cable. \matcur$8 40
LT A 2 1 S

We also manufacture a complete line of FM, Television,

Broadcast and shortwave antennas, Send for literature.

am

ELECTRONIC INDICATOR CORP.

35-44 61st STREET WOODSIDE, L. I, N. Y.

Sold through Dealers
Only

Prices slightly higher
on West Coast

OVERALL DEPTH 3¢ INCH
DIAMETER . . 1% INCH
HUBS DRILLED FOR Vs INCH |

SHAFTS

The FC-46-S is a sturdy flexible coupling which
will provide o linkage between angularly mis-
aligned shafts without causing backlash or play.

The forces developed in the coupling are
uniform as the shaft is rotated, which gives you
that SMOOTH feeling as you turn the shaft.

WRITE FOR FOLDER

HAMIMARINUINID

TME NAMMARLUND MFG. CO., INC., 460 W. 347" ST., NEW YORK 1, N.Y.

MANUFACTURERS OF PRECISION COMMUNICATIONS IQUIPMENT
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) {Continued fram page 136)
_ From W3DPA we got: VQ4ASC, P.O.
Box 667, Nairobi, Kenya Colony, Africa .. _. -
WS8KYN. helps along with: OX3BD, Glenn Bar- -
too, USCG Cutter Storis, FPO, N.Y.C.; FT4AN,
Georgé Solet, Box 72, Tunis, N. Africa._._. -
W4JXM passes along: XAFY, 3196 Signal Serv-
ice Co,, APO 782, C/o PM, N.Y.C.; FQ3AT,
Ivan Pastre, Base Aviation, Fort Lamy Tchad,
F.EA. ._._._ WLJLT contributes: VESOG,
a.mbndge Ba,y, Victoria Isle, N.W.T., C/o
M.P.0, 1315, Edmonton, Alta., Canada; WGYKY/-
KGG, A C. Gentry, 147 Atch. Sqdrn., APO 184,
3/o PM, San Francisco, Calif. . _._. .. From
WGOBD we have: PKIRX, C/o Radio PTT,
(aroot, Java; C1AN, Box 409 bha.nghal, China;
HKI1AM, Anthony (xallen, U. 8. Naval Mission,
Naval Base, Cartegena, Lolombla VK9BI, Port
Moreshy Post Office, Papua . . _. _ From ZE2 JO
(ex-VQ4MNS) comes his new QTH: Thistle-Etuna
Gold Mines, Box 63, Kiffel Flats, Southern
Rhodesia . —. _. - HZlAB is now off the air for
good, but QSLs for contacts can be obtained by
sending a card to J. P. Anderson, jr., W4IMQ,

1130 Leighton Ave., Anniston, Alabama . _. _.
ZD6DT says his mmlmg address is: Royal ng-
nals, Zomba, Nyasaland, Africa.—..—._- Clards

for J2AJA go to: Clayton Thompson, 1539 AAR
BU, APO 226, Haneda Army Air Base, C/o PM,
San Francisco, Calif. . —. _. ~ WPEFK/J2, C/o
Northwest Airlines, APO 226, C/o PM, 8
Francisco, Calif.

Tidbits: .

By the time this is in print OH2NL will be in
and around Chicago and Milwaukee and wants
the gang out there to beon watch forhim . _. _,
From Al Tungate, YI2AT, we learn that the YI
stations will not be heard from any more, the
reason being that the authoritics have forbidden
servicé equipment use on the ham bands. Legit
calls being effected are YI2CA, YI2AT, YI2AH,
YI2KP and YI2JJ. Al further states that he has
never operated 20-meter ’phone or c.w., 8o that
let a'lot of us out._._. — Friends of LU3AQ
will be interested to learn that he will soon be on
the air with a CO2 call. His QTH will be: Martin
E. Bortagaray, Secretary of the Argentine Em-
bassy, Havana, Cuba._._._From OKS3RR,
secretary of the S. S. K. A., we learn that OK3AA
is another foney. Too bad — he has a nice sig too -
. —. —. = We have another letter from OY3IGO
who says he is positively the only licensed ham in
the Faroe Islands. He has on hand bunches of
cards “for the following: OY5GS, OY3G and
OY3PL. So, gang, don’t QSL OY unless you work
OY3IGO .. _. ~John L. Mohn (ex-EA1D)
says that anyone working EA1D after November
22,1946, will have to whistle for their cards as
far as he is concerned. S0-0-0-0. _._._In the
July column we gave credit to W2PUN for a
59-minute WAC; the call should have been
W2PTE (ex-W8AHC). Sorry fellows._._.
G2FFQ, who in June wrote us that CR4BQ was

(Continued on page 140) .



If i’s Radio...

HARVY has it

1616 TUBE

Half wave, high vacuum rectifier. Filament
2.5 volts, 5 amps; peak inverse 5500 volts;
peak current .8 amps; surge current 2.5
amps; average plate current .130 amps. List
price $7.50, Harvey special price, while
they last ....cocveevnnnenseness 95¢

HARVEY HAS IN STOCK i
THE NEW NATIONAL HRO-7 RECEIVER

This new HRO-7 features many new refinements in re-
ceiver circuitry and design. A new automatic adjustable
threshold coupler, active noise limiter effectively reduces
interference by external noise pulses. Two new metal type
tubes — a 6C4 high frequency oscillator dnd OA-2 volt-
age regulator are employed to give a high order of oscil-
lator stability, thereby assuring @ minimum of tuning drift.

BC 459A VARIABLE FREQUENCY TRANSMITTER

Frequency range 7 — 9.1 MC. Uses 1626 vari-
able oscillator and parallel 1625's in amplifier.
May be used as YFO for all bands from 1Y,
thru 40 meters with appropriate doublers. Has
self contained G.E. hermetically sealed 8 mc
crystal oscillator and tuning eye which is used
as a check point for dial calibration. Com-
plete with tubes and crystal. .

Special Price .. ................$9.95

The HRO-7 is housed in a new completely restyled cabi-
net with an attractive gray finish. Coils furnished cover
1700 to 30,000 KC. The receiver, complete with coils
and power supply but less speaker, is priced at$299.36

SCR 522 — RECEIVER AND TRANSMITTER ONLY. In
perfect condition. Complete with all tubes, less generater
and control box. Get your order in quickly, supply
limited. Special price .....cc.c00vueree..$14.75

HARVEY'’S HITS OF THE MONTH

Harvey has 20 meter erystals for a buck! Mounted in holder with '2“ pin spacing. Also 40 and
80 meter and 6 and I3 me. bands at the same low price

8peeial 8 me. xtals for 2 meter xtal control, only................
Also in stock complete line of Bliley AX-2 xtals. Include [0¢ postage with your crystal order.

HARVEY'S HAMFESTIVAL OF VALUES

BC 375 TRANSMITTER complete with all tubes — 1 BC 348 RECEIVER complete with all tubes and gen-
type 10 and 4 type 211 — generator, antenna tuning erator, Has two stages of RF and three stages of IF.
unit and all other tuning units.... .$35.00 Approximately 1 watt avdio .oufpuf. Easily changed
HANDY TALKY HT-144 2 meter band, batteries self ~ OVer for 110 volt AC operation.. ~$49.50
contained, one hand control . $34.50 BROAD BAND CONVERTERS, C.M.L. BB-27 for 10-
Set of tubes.............. $2.49 Batteries. .. 32,25 11, BB-50 for 6, BB-144 for 2 meters. Takes power

.

SUPREME AF-100 TRANSMITTER. 100 watts output from receiver $27.50

on CW or phone, 10 to 80 meters, VFO ong 2 xtal Power supply for above . $19.50

POSIHIONS et 550.00 R

NES MICROMATCH tanding ratio,

MILLEN 90700 VFO — an extremely xfub|$042u;i‘; :?powcr measures stan ".‘_?._fogns_go

MILLEN ROER with coil for 10 and 11.........$24.75 SONAR XE-10 Narrow band FM exciter complete
COIL for 6 or 20 meters 3.15 with tubes $39.45
SAKS tube for above... w95 SONAR VFX-680 with built-in VFO and VFX.

THE NEW SONAR MB-611 MOBILE TRANSMITTER Complete with tUbes .......ccc.oooviicieeenrecrmraensinnes $87.45

complete with tubes $72.45

BUD GIMIX — Five band wave meter — 10 thru 80 ;'HE |NEW SY:'VANIA A:'OD:F'AHON METE;;"E;; -

meters with band switch, can also be used as phone remely accurate, very attractive ............. .

monitor field strength meter, etc. Complete.....$8.30

HAMMARLUND 4 -20 TRANSMITTER — complete

HAMMARLUND' 4-11 MODULATOR — 11 watts au-
dio output — perfect as speech amplifier and modu-
lator for 4-20 or any other transmitter. Complete
with tubes

$72.50

Telephone:

CW rig for 10, 11, 20, 40 and 80 meter bands, 20
watts power output, tunes four circvits to four dif-
ferent frequencies with single control. Complete with
tubes, less crystal $120.00

acre 3-1800

LOng

R

NOTE: All prices are
Net, F.O,B. NYC and
are subject to change
without notice.

Get Your Order
In Early For Im-
mediate Delivery.

t., New
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DRAKE RADIO

SOLDERING IRONS

600-10—the Drake No. 400-10 is ideal for those
all important connections when rewiring your
tig. Get back' on the air fast. Make good dee
pendable connections with this 100 watt 3% tip.

400—the Drake No. 400 is the perfect: iron for
work In" small places. Only 9 inches long, 1t Is
especially designed for tight corners and dell.
cate connections. &0 watt, U4 tip.

Ask your - nearest supplier or
write for the name of the dis-
tributor nearest you . . . and
give yourself the advantages ‘of
these superior frons,

DRAKE ELECTRIC WORKS, INC.

3656 LINCOLN AVE. CHICAGO 13, ILL.

SEND FOR A
CATALOG
SHEET TODAY

Also send for our Booklet on *‘Radio
Keying and Telegraphy for Begin-

This Booklet gives the funda-
mentals of keying. . . . It con-
tains codes, and how to learn
them.

POSTPAID
COIN,0R

. STAMPS

SIGNA

ESTABLISHED
1892
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‘ (Continued from page 188)
NG, now comes through with the welcome news
that CR4BQ is definitely okay and is sending
cards. Cards for CR4BQ should go to REP.
That’s another oné for allofus . _. _. — W8QBF,
who had the misfortune to have his shack de-
stroyed by fire, wants to know if anyoné has in-
formation as to the whereabouts of the operators
of the 1940 Byrd Expedition. His contacts were
with KC4USA and KC4USC, and these cards
went up in smoke. Please wnte to J. D. Shirer,
Olmstead Falls, Qhio.-..._._-.The Rochester
DX Club has really got under way with W2PUD
a8 chairman, W2DQD as vice-chairman, and
W2PYW as secretary-treasurer. Any information
regarding the DX Club can be obtained by writ-
ing any of the three stations above. .. . _73.

850 Mc.

(Continued from page 78)

finds it fine for long-haul work via tropoapherxc
bending, though his 8-element stacked array is
occasionally supenor for sporadic-£F DX. From
Argentina via WIPK and W7EHT, we learn
that active stations now include LUQAX, LU
BQ, LUIAM, LUSAT and LU9EV. All have
crystal rigs, with which they are making regular
c.w. test transmissions, with the hope of working
into W on 50 Me.

Here and There on 6

50-Mec. business in Canada continues brisk,
according to reports from VE3ANY, v.h.f. editor.
of XTAL, who lists DX worked by VEs for
almost, every day in June and July. The VE DX
record is held by VE3AZV, who worked a W6
on June Ist. VE3BKL heard an XE on the eve-
ning of July 12th. This was undoubtedly XE1KE,
who has now worked W4, 5, 7, 9 and §, for a total
of 12 states and 5 cal.l areas, and has heard
W2BYM and WSNMU.

‘The motor-driven tumng mechanism of the
ARR/5 (airborne version of the S$-36) makes
a fine band-scanning device, according to
WOETKX/MM, who often uses his in this way
while he is busy with his regular duties aboard.
the 8.8. Ft. Winnebago. He has heard or worked
some DX almost daily, often hearing them when
he is unable to work them. With no more than 10
watts to a 7C5 doubler he has worked stations
all over. the eastern half of the country, from
points in the Atlantic, the Gulf of Mexico, and
several coastal ports. His contacts within the
three-mile limit bring up a point in connection
with WAS claims. Because of the difficulty of es-’
tablishing the exact position of a ship (particu-
larly in state-bounding rivers and bays) it has
been decided to rule out contacts with maritime-
mobile_stations in states-worked lists. This fol-
lows the precedent established in the rules for
WAC aild DXCC ¢laims, in which such statlons

(Continued on page 148)




THINK OF IT. - -
1 COMPLETE NEW

AMATEUR STATION

CAN NOW BE YOURS AT
AMAZING SAVINGS!

YOUR FAV
i ! Nati ORITE
. Nationa| H BRANDS [e)
1 Natjo RO-7 (lagq F RECE'VE
RIG COME TRUE! National NC 40 {less power supp) RS
HERE'S YOUR DREAM RIG COME 1E ) in National NE-18 s mpeapegien

ks to the extra-i1be i
Jlowances %lf?:rcsd by Walter Ashe o0 your us
allow:

dreams
o obtain the rig of your
equipment, you ¢an obtamHere's how: Select the

¢ ta)
al bargain price: ) Select .
i r?flygurgchoice from our Lox?x?oney-saving
llt"%m; wire, write of P one for a
€ 1)

deals ) prices 1.0.B., St. Louis M2 S

NOW - -« RATR g5 Speaker

RME_gg With g

i T i' . ! R
SURPLUS CHOKES, TRANSFORMERS and CONDENSERS
1 FILTER CHOKE 3 DUAL CHOKE 9 PLATE TRANSFORME

R
12 HV @ 200 MA.200ohms e ti : Ve M. Pri VAC. 6
B e B o) M, 2000hms g3 §Q 1 HY @ 200 MA. per section. 150 Ohms 2500 VCT., 150 M. Pri 115 VAC. 60

[0 rea, Steel case with stand- CV. Steel case with standott
2 TRANSMITTING FILTER ot insulators. No. 2785. . . . . $4.95 insulators. No. 161919 .. ... $9.95
GONDENSER 4 ¥ 10 RCA 1 KW MODULATION
2 Mfd, 5000 VDC, Dykanol, regular net ILTER CHOKE TRANSFORMER

E Hy. 150 MA. 70 ohms Res. DC. Her-  Primary will match class ‘*B’’ tubes up to
nme 1

price $29.063. Our low bargain $7 5 -l
.

MACE. s vvevasosnnnonsonnnn netically — svaled  in  case, 10006 ohms plate to plate. Secondary No. 1,
) btand-off insulators. No. 5209 $l o29 450 MA for beam {)ubn plate. Secondary
No. 2, 80 MA for screen
SENSATIONAL NEW HI POWER | 5 TRANSMITTING FILTER CON- grid........... ATt $14.95
o OFQ ELASH KIT g | DENSER 11 SCOPE/TELEVISION
Unit ‘can hebhrcdl everl_\{'_ 3 sg‘mlnr(‘l; if 2 Mfd(,é(ﬂ(] gDC,‘oil filled regular net ‘TRANSFORMER
necessary. Complete kit, including price §£15.44. Our give awuy 3 . .y ~
A:MGPUW tube, carrying case, etc., bATgain Price. oo vuveenns. $4-5° ;%gg :.::S&ié';g,ﬁaiﬁ;;&l‘gyAL' 60 CY.
with simple assembly and 77.50 tor. No. ST 1 $4.2 5
Operating instructions. . . .5 6 FILTER CHOKE ) B ae o A Ry
Hly. do0 MA. 40 ohms DC resistance. 12 RLATE TRANSFORMER, vac ou
ermetically sealed in case, VC . Pri. 105-
ASHE HAS IT! screw terminale No. 6317 . $4.95

’ g]\'. ;5&;(;! case screw teriinals, $9 95
New Hallicrafters HT-17 Transmitter 0. S et iiee e .
35 to 30 MC. Minimum outout ail ZH*{,letl VOLTAGE FILTER CGHOKE 13 PLATE TRANSFORMER

. ) - i . at 1.2 Amps,, 2 ms. gl - i
P\;‘spﬁng. i-section amenna$69.5o ance, 12500 volt breakdown  insulation. 140071200 VCT at 200 MA, Pri. 11§ VAC

Shielded case and amndoﬁs.$1 7.95 22.23‘&5,‘2‘30?&'_’???.??‘? $7.4 5

SELSYN MOTORS No. 0813 A super buy at. .. 14 PLATE TRANSFORMER
115 VAC 60 CVY. Navy Surplus Selsyn 8 FILTER CHOKE 1400/1200 VCT at 260 MA. Pri. 115 VAC
Motors.dHP:lv.V bral\%s C8() J.arge, con- %I—Ly at 5]()0 MA}:I 55 OhmilyDC res, Very 60 I(.i\/. Hermetically seali':d
ti s duty t 3 . igh quality. srmetical E ase, terminals.
suens auly e No Mg 19 50§ Hrk, WaRss HImURG11.85 NS $7.95
e —— WsJWD . WGULH . WgWTM . WONRF « WAIYD . W@PGI « WGQDF

REMEMBER . .. your Trade-In's worth
more at the Walter Ashe Store! Bigger-
tha r trade-in all on
your used receiver

Wz % RAD!G C0.

Y / Walter Asi:‘enecy;'tgil%r'/?ﬁtfg 1125 PlNE S o. S 0 lOUIS, Mo.
. l'z::‘_e“';‘/;yf‘gs“name placed on our N ] 5 ‘ . N N )
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CUT HOLES FAST

IN RADIO CHASSIS

WITH A GREENLEE RADIO CHASSIS PUNCH

Eliminate tedious reaming and filing. Just turn
GREENLEB punch with an ordinary wrench and
make clean, accurate holes in a hurry. There's a
GREENLEE for each of these sizes: 157: 54" 8", 14";
17 1147 1167 156" 18,6%; 1347 1347, 115%; 214",
Also GrReeNLEE K nockout Punchesand Cucterstor
conduit and meter holes up to 314*. Write for facts.
Greenlee Tool Co., 1869 Columbia Avenue,
Rockford, Illinots.

TOOLS FOR CRAFTSMEN

Dependable accuracy plus conven-
ient pocket size make these little
instruments most useful and popu-
lar aids to better amateur station
performance. Self contained stand-
ard size batteries supply current
for resistance readings. Three
models are available in this small
size: 3 15/16” x 274" x .
Model 450A Volt-Ohm-Millj-
ammeter N

The outstanding value in the test
cquipment field, D*Arsonval move-
ment. Zero adjustment. Rotary
range switch. 1000 Ohms gm‘ volt.

Volts DC: 0. 1/10/50/500/).000

Mils DC: 0— .

Ohms full scale: 5000/50.000&500,000

Ohms center, scale: 30,/300/3000

ipping weight 2 lbs. Price only $10.90 nct

Model 451A AC-DC Volt-Ohmmeter with Qutput Ranges

Volte DC: 0-10/50/100/500/100

Volts AC and Output: 0~10/50/100/500/1000

Ohms center scale: 7200 Price only $14.90
Model 452A High Sensitivity Volt-Ohmmeter

10,000 Ohms per Volt -

Volts DC: 0—10/50/100650(&1000

Ohmes full scale: 2000/20,000,/200,000/2,000,000

Ie} Price $14.90

hms center scale: 3 /300/3000/30,000
Ask your Jobber or write direct for circular
America's Pioneer Makers of Pocket Test Equipment

| CHICAGO INDUSTRIAL INSTRUMENT CO.

536 West Elm Street = Chicago 10, Hlinois
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(Continued from page 140)

may not be counted for country or continent
claims.

We often wonder whether some of the fellows
who are now getting in their first licks on 50 Me.
appreciate the DX opportunities the band now
affords, in comparison to the,prewar days, when
anything outside of purely local contacts was
sure to ¢ause a rise in blood pressure. An example:
W7ILL, Big Piney, Wyoming, made his first con-
tact on. 6 with W4GJO, Orlando, Florida, more
than 1700 miles distant! W4GJO reports a phe-
nomenal amount of double-hop contacts this
season. Though he was active all through last
summer, he made no contacts beyond about 1300
miles, but this summer he has worked no less
than 25 W6s alone, and has all the states
within the double-hop range except Utah and
Nevada.

Along with all the double-hop, there has been a
pronounced lengthening of the skip for the aver-
age contacts. Notable is the lack of frequent
openings between the East and Great Lakes areas.
Relatively few W1-W9 contacts have been made,
and even less W1-W8 and W2-W9. It appears
that ionization sufficient to reflect 50-Me. signals

is now more frequent and widespread, but less

dense, than formerly. The predominance of low-
angle beam antennas may have something to do
with this also. There have been several occasions
when the skip has been extremely short, but con-
tacts over less than 500 miles or 8o are believed
to be at least partially the result of sharp-angle
reflections, such as are common on 28 Me.

Being in the middle is not all it’s eracked up to
be, according to W9IZQ, Wauwatosa, Wis. It’s
all very well to be within single-hop range, -
making it seemingly easy to snag all the states,
but when the West Coast boys start hearing the
East, it’s just too bad for the W9s, who are just
another contact, then.

‘To select either horizontal or vertical on 50
Mec., or by a combination of both to effect circular
polarization, W1IKMZ/3 mounted two 4-element
arrays, one horizontal and one vertical, on a
single boom. Element spacing and method of feed
are the same as the 4-element described in these
pages several times over the past year or so.
Separate 300-ohm lines are brought down to u
switching arrangement at the operating position.
Rick reports that the circular polarization ef-
fects a considerable reduction in the violent
fading normally associated with sporadic-£ skip
reception. He has also found that signals radiated
by horizontal arrays occasionally are received
best on the vertical system.

A Two-Meter “Beam To End
All Beams"

Not so long ago, a 16-element array was some-
thing to be proud of, but the two-meter boys are
now building arrays that put the 16-element job
almost in a class with the folded dipole. This is a
logical development, for by no other approach
can s0 much returh be had for so little cost as in

(Continued on page 144)




IF

“ RRISON HASIT/  LjARRiSON HAS. 174

you like friendly helpful service, and want to enjoy
that warm feeling of confidence that you are getting

d square deal and your full money’s worth, every time—

I offer you —
© COMPLETE STOCKS

All the best makes of Receivers, Transmitters,
Test Equipment, Parts, etc.-all latest models.

@ LOWEST PRICES
clwcys!

@ GUARANTEE
Free Service for 90 days.

THEN M YOUR MAN!!

@ TOP TRADE-IN ALLOWANCE
at least 55, more!
@ FREE TRIAL
If not satisfied with your new receiver, you
may return it for full refund.
@ QUICKER DELIVERY
{ know how eagerly you look for its arrivall
@ HARRISON EASY PAY PLAN
Easiest terms in the country! Tell me what
you want, terms desired, and enclose only $5

AND there’s plenty more good reasons for doing
business with me. Let's get together—I promise you'll
be well satisfied. Drop in, or write to me—NOW!

Tnx es 73, /.gt/ ﬂarridon, W2AVA

== NEW ARRIVALS ~"
ASK PFOR LITERATURE —
OR SEND ME, YOUR ORDER
NATIONAL HRO-7. The new streamlined eleven

tube version of this world famous
receiver. Complete, with speaker. $2 9903]

HALLICRAFTERS SX-43 Receiver.

M
More leatures, more periormauce, £169.50

RME VHF-152-A. New model covers
the 11 meter band. ............... $86‘6°
RTL *“‘Handy' tonverter. Works with auto, BC,

surplus, or regular ham receiver. For
2,0, 0r 10-11 meter band. ........ $29'95

HALLiCRAFTERSl 5”\'57' Compact CW trans-

mitter (or exciter) to 1S watts out-

put. Complete with tubes, . ... ... $69° 50
Coils: 80—%3.50, 10—$3.50, 20—$7.00, 10—$7.00.

AMPHENOL (MIMS) SIGNAL SQUIRTER

AMS. 10-20, with indi-
tar eae, 2 vith indi- £385.00

HAMMARLUND FOUR-20 TRANSMITTER
Band switching, simplified QSY, 20 Watts output,

many iadvanced features. $ 120.00
tomplete. . ...... .. ... .. 00000
FOUR-11 MODULATOR. ............. $72.50

SILVER ‘‘Micromatch’’ SWR and RF power out-

t t I red design, .
&lxl'genrx:egr mpm\ Jones design $29.90

COLLINS Trnnamltters and Receliver.
Now in stock — at new lower prices

BEACH Model 1700 VFO. Chirpless

keving, stable, compact. .......... $3 1 50
HALLICRAFTERS newest production

of the FB 100 watt HT-9 Transmitter 350.00
RIBBON TWIN LEAD, Standard Jnn ohm. 3¢

500 tootspool, $10.95. .. cieenn .t r foot

(CUL at the ARRL CONVENTION,
Asbury Park, Sept. 26-7-8)

—HARRISON SELECT SURPLUS—
RELAYS

SENSITIVE! Positive ac-§y TIME DELAY. Protect
tion on less than 1 ma. (10 those rectifier tubes| 115
volts), Balanced anmature, ¢ volt, 6U cycle MOTOR
vibration-proof. fivot § DRIVEN. Adjustable S
bearings. eavy SPDT{to 120 seconds. 15 Amp.
contacts. Cloils 10,000 comacta hncloscd com-
ohms. (Also 2,500 ohm, )pact. $4 95
2 ma., 5 \olt $'| 19 madcforNavy
operauon)

COAXIAL CABLE (the good kind!)
New, clean, perfect. Full measure
RG-8-1]. 52 ohm. 6c per foot.....$4.50 per 100 feet
RG-11=~U. 75 ohm. 7¢ per foot. .. .$5.00 per 100 feet
Abbott BM2 five element, HSS TUBES
wide spaced, high gain ( All new, perfect, JAN

g
TWO ~-METER co.mé')uéé‘VHlti‘he favorite
BEAM gguel{for, .. $3'98

. ..932C26 10 watt UHF
All dural, precision ma-@{i54. 6.3 “heater, 400

chined — NO TUNINGIQ ilate. FIVE

List Price $23.50. for o i $ 1.99
HSS 228 each

SPEciaL... $8.82 "rwo?ﬁ?‘ $3 97

CRYSTAL OSCILLATOR-CALIBRATOR-MONITOR

Navy type CGQ-61033, Complete wnh instructions,
diagramas, kit of apare paurts and 3A4 tube. Brand new

$3.84

in m-lgma) sealed cartons. Less crystals
and batteries......... bereraiairaa,
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T Prfect

One of the great-
est developments
in utility tables
that makes an all-
around, all-steel,
service table for
the radio ham.

e Ham receiver
and transmitter
table o Ideal utility work table ® Storage cabi-
net for records or supplies ® Compact...
hinged top swings down —ideal end-table

o Fitted for Pendoflex folders
e Open: 42 x 24" and 283{"
high e Closed: 14" x 24",
ALSO AVAILABLE
IN JUNIOR SIZE 527
SI1ZE 35" x 207 =
$14.95 NET. Net
See your local jobber or order direct.
25% deposit, balance C.0.D.
N 0 RMA N RADIO EQUIPMENT CO0.
94-29 MERRICK ROAD JAMAICA 5, N. Y.
L L L L Y L L Y P T Y )

[ R K e O B Y T P B e e vy
s o o o e i o i 2 e e e B D B B B S R A et S O N N RS 6 3O B S

on "4Nco,

s p,
Ii-am/o,m”' . ROGRAM

ctorsofaly ypos

(Clontinued from page 14£)

adding elements to the antenna system. W2NLY
jumped to 27 elements, and WI1SF, W2ER and
W2BAYV, to name u few, have gone to 32; each
with an improvement in performance sufficient
to justify the added effort. Dissatisfied with his
results in a poor location, Paul Carignan, Wi-
LKH, Olneyville, R. 1., topped them 4ll with the
awesome structure shown in the photograph on
page 72 — a 48-element array!

Standing 25 feet above the ground and weigh-
ing 225 pounds, the WILIKH array is capable of
continuous rotation. Performance tests indicate «
gain of nearly 20 db., and the array has an 18-
degree horizontal and vertical pattern. It has 16
half-waves in phase, with reflectors and directors,
and every element is adjustable for length. A 6.3-
volt bulb can be lighted at a distance of 150 fect
out in front of the antenna. For further informa~
tion as to whether it works, ask numerous W2s
who have heard the signal it puts out, when
hooked to the crystal-controlled rig at W1LKII,
which runs a pair of HIX54s 200 watts on 'phone
and 500 watts on c.w., on 144.1 Me.

Not all the big beams are vertical — WIBBU,
Elgin, "Ill., has a 30-element horizontal array,
with which he has worked WSAKR, WS8HDM,
W8BTL and W8CVQ.

Yawn Patrol

The early-morning movement, originated by
W2DOG and organized by W3QKI, started out
bravely. At least a few stations could be heard

.just about any morning, and results were en-

couraging, but not phenomenal. No DX records;
have been set, or even approsched, but signals
are generally stronger and steadier than during
the evening contacts over medium distances. The
signal "of W2LIKKN, Elizabeth, N. J., has been
heard with good strength on numerous occasions.
as far north as Boston, and QSOs with him are
reported by W1JMU, WICTW and WI1IZY.
WI1CTW, Arlington, Mass., reports that the
signal of WI1SF (that 32-element beam guy) has
been 89-plus, on the better mornings, and that
the stations within the semilocal runge are con-
sistently stronger in the early-morning hours. No
phenomenal DX conditions have prevailed at any
hour since the early-morning tests began, so no
definite conclusions can yet be drawn.
Onething is certain: all the DX records to
date have been made in the hours after midnight,
and when the gang work until about 2 A.m., not
many of them are on deck at 6:30 again the same
wnorning, The night of July 7-8th was the closest
approach to ideal conditions experienced during
July, and the log of W1CTW shows that the best
DX worked was W3JDP, near Wilmington, Del.,
who was inaudible at 12:30, S3 at 1:30 and S5 at
2 a.M. The distance is about 300 miles, and several

| other stations beyond 200 miles were worked the

same night, all of them increasing in signal
strength after midnight. What conditions pre-
vailed on the 6:30 a.M. sked are not recorded!

(Continued on page 146)




BU’LD YOUR OWN Never befqrc have syh fine tclcvis.im’ rceciver kits been offered ot

such amazing low prices! The Tclekit is easy-to-assemble, and GUAR-
TELEV’S'ON SET ANTEED to receive sound ond video ot superior quality. Complete
instruction books with cach kit show cvery step of the way. Photo-
grophs and dioqrams arc included so you cannot make a mistake.
Thousands have alteady been assembled throughout the country.

The 7° kit uses the simplest, The 10’ kit features larger pice
most advanced television ture & Electro-magnetic scanning
circuits; has casy-to-align & tocusing. It is the tirst to use
pre-tuned I.F. coils. Sound new TT! interlock circuit for hori-
reception is  high quality zontal and vertical sync control
F.M.; switching arrangements —holds picture steady even at
for threc bands. Number 7 low signal strength & noisy loca-
All tubes guaranteed Kit is perfect for the tele-  tion. Big 10,000 volt R.F. power
Standard First Qual- Yision beginner, and brings supply for 10’ picture tube, & 2
ity — No Surplus! Yyou better picture reception separate low power voltage sup-

at less than halt the price of plies prevent interaction between
2X2/879, Sub-Chassis Mounhng So:ket, ex- commercial reccivers. Tubes circuits. High quality F.M. sound
cellent up to 10,000 volts ...... .. . 49¢ required: 1-6J6, 1-5U4G, reception without distortion. Pre-
Television Books You'll Want To Read! ;‘Q’;ﬁmfjés',;‘;""s_l;’m rangaments for's bands Tubes
"“TELEVISION SIMPLIFIED" by Milton S. Kiver 1852, and one 7GP4 (7 'equired: 1-6J6, 1-7XT/XXFM,
The most complete practical description of ict ‘ tub 1-6v6, 1-6AC7/1852, 5-6SN7,
i . ? picture tube). 1-6BG6 /807, 4-6AGS, 1-5V4G,
modern television with the latest diagrams. "
Last word for radio servi:cmen, radio workers Ki 1- '8367/8016 2-5U4G, 1- 1°BP‘
T i .. 77.50 M
ete. oo RSV - WY TUBES — Inetuging . Cothod (10 picture tube)
‘Design and Consfruchon of a Modern S5-or 7- Ray Tu_l;—e nelu lngm g'7h.°7; .‘ISUTB includ SRR 124.50
Inch Television Receiver” . .. Detailed sketches, c £ o ES, 'inciuding Cathode Ray
layouts and schematics for the builder. 1.75 ABINET s 24,50 Tube 62.50 — CABINET 29.50
RCA PARTS & COMPONENTS
FlLTER 2:{:;30'2‘0]5:{; 1.32 gg]ﬂ;:ﬁon Yoke 8.25 ‘ELEVISIO“
CAPACITOR | width control 201R1 .78  Deflcction Yoke =~ —
Horizontal Linearity 20102 ... sea | -4 ANTENNAS
SPECIALS Control 201R3 . .. .84 Yoke Mounting Hood
ab p \éidrozgglile's-Peaking 201XY ... .. 1,68
All standar rands, rec- oi L e 48 Focus Coil 202D! 5.46
tangular cans, oil filled. Vidco Shunt-Peaking lon-Trap ‘Magne' RCA Smglebupole ....... .00
2 mfd. 600 WwypC .95 | Coil 203L2 ... .45  203D1 . 3.90 RCA Dipole with Reflector
4 mid. 600 WYDC 1.45 Z'di'-‘"zgel‘gs Peaking a5 '{ransformer— inear =228
1 mtd. 1000 WVDC 79 ol . Undistorted Output RCA Umversal Mounhng
. Video Shunt- Peakmg 20471 13.80 | Brack -
2 td. 0 95 | coile 203La 9 4e  L00TD . rackets 7227 ........... 4.50
mfd. 1000 WVDC 1.95 | Coils 203L4 ...... *45  Horizontal Output Trans- | Shur Dipole with Director
4 mtd. 1000 WVYDC 2.9S | Sound i-f Trans-
former 20473 ... .. 8.73 | 2162 ... 5.70
8 mtd. 1000 WYDC 3.75 | formers 201K1 ... 2.25 Hori
M P orizontal Output Trans- | Shur Folded anole with
2 mtd. 2000 WVDC 2.95 | First Pix, 14 Trans-) o former 21171 . 10.11 | Director z1D62 ....... 7.50
2 mtd. 4000 WVDC 4.95 s:::‘:; Pix. it Fromse: Morizontal Output Trans- | Shur Antenna Mount for
1 mtd. 2000 WvDC .95 | Lo T’ g5  former 211T2 .. 13.65 | any Antenna .. ... 5.2
.01 mtd. 6000 WVDC .95 ath Vertical-Output Trans. | 1aco Double-doublet Anten-
C ode Trap
Round can capacitors with | 202K4 v 2,26 former 20472 ... .40 Ec" m"l‘l R'eflaedor 41;3 gg
center terminal Detcctozr Trans- » gorif,‘l’""°| Bl;:king- ings Rofo-Beam...... E
former 203K1 .. .. 2.70 scillator rans-
03 mfd. 7500 WVDC .95 | prird ond Fourth Pix. i-f former 208T1 ... 3.60 | TELEVISION LEAD-IN WIRE
I mfd. 7500 WYDC .95 | pranstormer 202L1 .45 Xer(iﬁa: Blo;king- Standard Amphenol 300 Chm
Filoment Choke scillator rans- Twin Lead.................... Ft., 3¢
MICA CAPACITORS | 0alt " oo 118 former 20072 ... 3.42 | wiphenol 156 i e, 2
. . - - mphenol m....
1024 mtd. 1000 VDC 79( Discriminator Trans- Oscillator Trans- RGS9 Co-axial leod, ,.,.g;:
.033 m¢td.. 1500 vDC former 20878 ... 2.85 former 20873 ... ... 2.73 | wire, shielded polyefhylcne
Write for FREE Descriptive Folder and Typical Diagram | insulated ... ..Ft., 10c
AMPHENOL POLYSTERENE TRANSFORMERS
HIGH-VOLTAGE. T8 — LOW-VOLTAGE. T9 —
12" x 16" Sheeis 8" x 4" Sheets 2200 Volt 2 ma. Scpa-  385.0-385, 200 Ma.,

1/16" thick ..
3/32" thick
1/8"  thick
3/16" thick ..
14 thick

1/16* thick ...
3/32” thick ..
1/8"  thick ..
3/16" thick ..
1/4%  thick

Tubing—1 Ft. Lengths Rods — 1 Ft. Lengths

rate 2.5 Volt 2 Amp. Separate S Volt 3 Amp.,

Winding. (2500 VDC at Separate 6.3 Volt 5

filter ... 7.95 Amp. , Scparate 6 3
VYolt 5§ Amp..........

adc«vélewuc

3/8" 0.D. tilc 174" diam. e Bc :
1/2“0.0. . . .14c  3/8" diam. . 17¢ SERVICE CO. OF PENNA., INC.
5/8°0D. . ... 19¢ 1,2 diam. oo .

3/4" 0. U 23¢ ~31c oyl AND ARCH STREETS, PHILA. 6, PENNA.
L ] D‘ - L 31c Branches: 5133 Market St. & 3145 N. Broad St., Phila,
! o, Alsoin Wilmington,Del.,Easton,Pa..Allentown, Pa.,Camden,N.J.
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BUY NOW

- . . while present Supply Lasts

e

Par-Metal ER-213
Size—16%"x22"x42"

Panel space—19“x36%"

(Regular List $47.50) QUR SPECIAL $1825
* * *

VT-127A TRANSMITTING TUBE

* * SPECIAL 32.25 %

Cash with order. Prices F. O. B. Louisville
Bears our money-back guarantee!

UNIVERSAL

Radio Supply Co., Inc.
715 So. Seventh St., Louisville 3, Ky.

LEARN

NAVIGATION

and fulfill CAA requirements for flight oper-
ator or navigator on commercial airlines.

Write today for complete information on our

HOME STUDY
&
RESIDENCE COURSES

Basic or Advanced Training
APPROVED under G. I. Bill

School established 1928

SEA  SYSTEM OF

NAVIGATION

ANNAPOLIS, MARYLAMND

(Continued from page 144)

RECORDS

Two-Way Work
30 Mc.: KH6DD — J9AAK
4600 Miles — January 25, 1947
144 Mec.: W3KUX — W3EKK /1
575 Miles — August 7, 1947
235 Mc.: W60OVK — WI0AW/6
186 Miles — March 2, 1947
420 Mc.: W6VIX /6 — W6ZRN /6
186 Miles — July 27, 1947
1215 Me.: WIBBM — WIARC
3 Miles — April 7, 1947
2300 Mc.: W6IFE — W6IFE/6
24.6 Miles — May 24, 1917
3300 Mc.: W6IFE —- W6IFE/6
20.2 Miles — June 5, 1947
5250 Mc.: W2LGF/2 — W7FQF/2
31 Miles — December 2, 1943
10,000 Mc.: WAiHPJ /3 — W6IFE/3
7.65 Miles — July 11, 1916
21,000 Mc.: WINVL/2 — W9SAD/2
800 Feet — May 18, 1916

Down in Richmond, Va., W4FJ reports that
signals were good on the dawn schedule, and a
number of Washington and Baltimore stations
were worked the first few mornings, but little
has heen heard since. WISF worked down to
Virginia on the first morning of the schedules,
contacting W4JAZ at Arlington, a hop of close
to 300 miles. This same morning, July 1st, was
the best to date for W1CTW, as far as strength
of signals was concerned, but no great DX was
worked.

Relay Networks on 2

One good way of promoting activity and ex-
tending operating ranges is to organize relay cir-
cuits, attempting to push 2 message to the
farthest possible point. To work out most satis-
factorily, this should be tried on a regular sched-
ule, with a certain night set apart each week for
such efforts. One aim might well be the lining up
of a complete chain of stations the length of the
Atlantic Seaboard. The all-California chain men-
tioned previously is another. A circuit from Chi-
cago to Boston is probably feasible, at the current
state of accomplishments on 144 Me., and this
route is being exploited by W9BBU, Elgin, Illi-
nois, who is promoting an attempt at relaying
from West of the Mississippi to ARRL. A pro-
posed route would include WOIFB or WEHAQ,
for a ‘starter, W9ZHB, W9BHJ, W9UDO,
W9BBU, W8BTL, WSAKR, W8CVQ, WSHDM,
and from here on by whatever route the W8s
are able to put across Pennsylvania or New
York State. Organizational efforts are being
carried on via 75-meter ’phone, each night at

9:55 P.M.

Another form of relaying was tried on 144 Me,
with good results on July 29th, when the first of a
series of forum-type discussions of amateur prob-

(Continued on page 148)




These are the publications which every Amateur needs.
They form a complete reference library for the Amateur
Radio field; are authoritative, accurate and up to date.

Biae SOl —== 8t

Title Price
OST. .. e $3.00 .per vear®
Operating an Amateur Radio Station

Free to members; to others 10c

The Radio Amateur’s Handbook................ $1.25%*
The Log. ..., 50c each
How to Become a Radio Amateur. .................. 25¢
The Radio Amateur’s License Manual.............. 25¢
Hints & Kinks for the Radio Amateur.............. S0c
Lightning Calculators: '

a. Radio (Type A)................. ..., $1.00

b. Ohm’s Law (Type B).................... $1.00
A.R.R.L. Antenna Book . . . .......................50c
The Minilog. ....... ... .. i i 25¢
Learning the Radiotelegraph Code. .. ..............25¢
A Course in Radio Fundamentals. . ................ 50c

*Subscription rate in United States and Posses-
sions, $3.00 per year, postpaid; $3.50 in the
Dominijon of Canada, $4.00 in all other countries.

** Pogtpaid in Continental U. S. A, —
$2.00, postpaid, elsewhere. (No stamps, please)

s = lc—— 4t

THE AMERICAN RADIO RELAY LEAGUE, INC.

WEST HARTFORD 7, CONNECTICUT
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woe AND MORE

H AMS are switching
TERMINAL

* There must be a reason?!

TERMINAL RADIO CORP.

New York’s Leading Radio Supply House
85 CORTLANDT ST., NEW YORK 7, N.Y.
Phone: WOrth 2-4415

Cable: TERMRADIO

52 OHM COAX CABLE
SampLeTt with Comnectons. ... 91129

It's genuine Amphenol RG-5/U—use it in place of RG-8/V,
Has smaller diameter (.332), less capacity between center con-
ductor and shleld, less weight, easier to handle than RG-3,U
Rated at 1100 watts at 30 Mc. Supplied complete with stand-
ard Amphenol 83-15P-( PL 259) connectors attached at each epd.

No. 4A496—60 ft. coil
\vi(;h connectors ‘, ! e e - $l '25

Any number coils connect together with 83-1J connectors (betow)

Extra
¥ Connectors

For use with above

83. ll Cholce 35C

83- 3.1SP  83.1R 88 1AP

10 Hy. - 200 Ma.
Thordarson Filter Choke

200 ohm DC resistance, 2000 V. RMS.
Size 3%’ x 454" hngh Wt. S5 lbs.

Has 12" |eods at side. ~$] 88

No. 13A266 Special Each 3
ORDER NOW, trom this ad, Add Postage

N BURSTEIN- Ammf 3

1012 -184 MCGEE STREET,
—-—KAIISAS CITY 6, NISSOURI ———~ 7

(Continued from page 146)

lems was inaugurated by the Midwest V.H.F.
Club of Chicago. On alternate Tuesday nights,
from 8:30 to 9:30, these meetings are transmitted
by WOENP, whose antenna system atop the 46th
floor. of a building in the Loop district gives her
wide coverage in all directions. Sclected relay
stations pick up and retransmit the signal, so
that coverage is already extended to five states,
and more relay stations are being lined up.

The first discussion featured Jack Brown, an-
tenna engineer, and WOMFC, WINNQ, WORIIL
and WOELV. Relay stations were W9BBU,
Elgin, WOIPO, Chicago, and WIGGH, Kenosha,
Wis. More relay stations arc needed for outlying
points, and persons having facilities for retrans-
mission (a selective receiver and two separate
antennas will do it) are invited to write the sec-
retary of the Midwest V.H.F. Club, WOWOK,
Bensonville, I1l., for further details.

First VEL.W QSOs on 144 M.

Fver since VE3BLZ has been working at
ARRL Headquarters, he has been pining away
because he could not get on the v.h.f. bands le-
gally in West Hartford, except by talking over
your conductor’s microphone. To remedy that,
and to try for the first 2-meter contacts with Ws
from VEIl, he decided to take a trip to Yar-
mouth, Nova Scotia. This looked like a good
choice — Yarmouth is at the tip of the Nova
Scotian peninsula, with an all-water path the
length of the Atlantic Seaboard. DX signals from
W3 and W4 were always heard last at Cape Cod
--why not at Yarmouth, some 275 miles farther
to the northeast?

So, with two crystal-controlled transmitters,
two receivers, and all the materials for a 16-
element beam, John was off for Yarmouth on
July 13th. But, alas, the next ten days were the -
oceasion of an extended spell of high humidity,
blanketing Yarmouth with a pea-soup fog; cer-
tainly no weather for 2-meter DX. The prear-
ranged night and morning skeds were kept reli-
giously, but for a solid week nothing was heard of
or from VE3BLZ/VE1.

The first break came on July 21st, when the
m.c.w. of VESBLZ/VEL1 was heard by WlBDF/ 1
on Nantucket Island, 25 miles south of the elbow
of Cape Cod. First contact between the two was
made at about 10:15 EST, when the signals from
Yarmouth were heard by WiMNF, East Orleans,
and W1BCN, Hyannis, both on Cape Cod, and
by W108Q, Milford, and WISF, Branford, in
Southern: Connécticut, a distance of some 375
miles. The all-water path to Nantucket and the
Cape was open again on the following night, but
no more contacts were made until the 26th, the
last night of John’s stay at Yarmouth, when the
circuit to Nantucket was open all evening long,
with solid S9 signals, and contacts were made -
with. WIMNF, W1BCN and WI1IZY, the last
mentioned being at East Freetown, Mass. Never
wag the difference in overwater and overland

(Continued on page 1658)




MUST for OISE-FREE STORE DEMONSTRATION

<ata>PURATONE" sionaL BoosTer

CARRIES AM, FM and TV ANTENNAS ALL ON THE_SAME MAST

Increase your radio sales by bringing home-like recep-
tion to any AM, FM and TV set in your showroom...
eliminating all interference and bothersome noises.

HERE'S HOW: The Puratone Signal Booster System
is easily installed on the roof of your building. A
shielded coaxial cable runs directly from the mast
to the concealed amplifier on the display floor.

From the amplifier a radiating wire is placed incon-
spicuously around the display space. No direct wire
connection to radio sets required. One system
serves any number of floor models. Dual wave
traps in the video-type AM-FM amplifier
bring in all stations at an average tone-
fevel, 30-40 DB gain on FM; 40-60 DB
gain on AM. Effective for any radio -
department layout.

Write for illustrated circular.

-”Rgg u. s.
Pa: Office

WORLD’S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND.ACCESSORIES

{PATRONIZE A “HAM" AND “VETERAN""| ncﬁ,}_‘ is TITUTES, INC.
. ' 1 ' . . training courses

l R E-4s R E-84 [ lAhD:g de'.l'llpl.h!VBTON

bd . h an

f vFll-llEFE-JOSLgbﬁ? ON ANY ABO‘EEBSI-Sgg i i RCAI ols approred O
: : VETERANS: ECAlnstigssis

| HAM PRINT SHOP | For Free Cal hl wl'lhD-pt Si{ﬁ::‘"
*QSL PRINTERS « SAMPLES 20c o No cheap trash ¢ RCA lN.TlTU‘rl.’ ING.

H “RUS” SAKKERS, WSDED HOLLAND MICH. | A Scru{cc of Radio Corpo"ﬂon of America
G —— 8 — OO =0 —— &~ €e—0 ——6—0—wo —— 8 —e Varick Street, New York 13, N. Y.

An Accredited Technical Institute nationally recognized for high calibre training.
Prepares high school graduates for technical careers. Classes start every Monday.
('omprehensive courses in Radio-Electronics Engineering, Broadcast and Television
Fingineering, Broadcast and Television Servicing; 2, 100, hours classroom and lab-
oratory study. Write today for free informative booklet, * RADIO ENGINEERING A8 4
CAREER.

CAPITOL RADIO ENGINEERING INSTITUTE

DEPT. QS-9, 16th STREET & PARK ROAD, N. W. ¢ WASHINGTON 10, D. C.

PROFESSIONAL TRAINING TELEVISION » BROADCAST
IN A MINIMUM OF TIME - ENG'NEERING
o




V.H.F. MARATHON :
: States
Contacts ThroughJuly 16th  in 1947
) Clall 50 144 486 Scare S0 144

ALLICRAFTERS $40-A WIAF 153 uts 24

[.

WIBCT 175 5 832 6
WICGY 111 172 32
WICLS 259 3152 41
WI1EH* 31 ’ 138 3
WIiHDQ* 216 72 2911 35 7
WiBEMS 101 R 1077 32
WIELR 128 873 4
WILLL ’ 193 2310 38
WILMU 72 302 ]
‘WIMPO 35 227 4
WIPEN 107 922 [
WIPYM . 43 154 1
W3CIR/1 245 2832 42
W2AMJ 224 1973 35
NC46 with k W2BYM it ¥4 2555 35
WI speaker...... . W2CBB 169 - 720 T
NC240 with speaker.......... WoCoT 59 116 599 9 5
ﬂgl {g;;;i'h _:::cakcrl; ......... .. W2D7ZA 168 11 817 M
- with speaker....... . iy Y ‘, .
Super Pro, complete........... RN WaNLY 282 1788 7
RME84.............. .. W2PWP X 21 942 A7
RME4S5 with speaker ........ ceeseaiaes veree 198 70 WZQVH . 213 83 1993 31 3
Send 20%, with COD orders WZR_I:C\)f 102 s ;212 a3
73, Jule Burnett W8 WHE W2RS : Al 7
o W3AWS 29 138 3
W3CGV 106 30 989 25 5
4 W3GKP 39 64 U8 5
y W3HWN 150 1255 6
. WIMHW 173 956 5
633 WALNUT STREET e CINCINNATI 2, OHIO W3MNA 95 597 5
- W3RUE 75 50 1367 26 2
WI1EMZ/3 99 2 1098 20 :
WAAVT 6 811 o
W4FJ 66 22 1125 24 B
W4HVV 135 2 1816 26 2
secsyN¥ morors IR IEERE B R
W4WMI 135 2 2 1
had
o W5ESZ 67 886
W5FSC 64 1375
W5ZZF 10 1360
FOR W5LIU 51 536
ROTARY W6BPT 51 1085 20
WEBWG 125 742 )
BEAM W6HZ 127 189 1 1374 13 1
W60VK 100 132 4 2067 27 1
INDICATION WBWNN Rt 2080 24 1
: W7AC8/KH6 [ .o123 0
$2'g§1}2 STOCK NO. Wi7QAP 130 2078 25
| Add 25¢ for Packing B-407-A W8QQs 4 g5
and Postage WSRFW 72 82
‘W8TDJ 52 1 719 1
BRAND NEW - General Rallways Signal Co. 'W8UKSB 63 690 4
Selsyn Transmitter and Indicator WOAB 58 6 585 18 |
e Operate from 115 volt 80 cycle thru a WOAGY : 35 154 . 2
300 ohm 20 watt resistor or 40 watt lamp. | WoALU o b7 sl - o2
(Diagram furnished) - 'WICZD 43 R >‘}37 11
® }” long shaft threaded for 6-40 nuts. W9IMS 195 2 2717 32 1
e Quick disconnect plugs. WYMBL a7 2 10 )
e Small in size (2}~ dia x 4%” long) and WoPK 230 40 M37 40 2
light in weight (20 oz.). W9ZHL** 274 4 4232 39 1
& Other uses - remote indication of liquid ;
levels in tanks, remote wind direction gggng ,1,5,2 ;ggg ig
ind ? 22 E
indicators, remote signaling, etc. WBVIK 90 917 20

TERMS --. Orders under $3.00, cash with order; orders *
over 33.00 require 20% deposit --- balance C. Q. D, * Not eligible for award.-

*+8ixth-period winner: W9ZHL, Terre Haute, Ind., head-
Ing the list with 1671 points, for the second conseoutive
manth!

X

SIANDARD RADIO & ELECTRONIC PRODUCTS co.

135 E. SECOND ST DAYYON 1, OHIO.




{l gprTER LC RATIOS

e i

at high frequencies

é RFC

cireuit 1 Gre

-« = with beam power tubes

Here is an ideal method for obtaining better LC
ratios at high frequencies when using beam power
tubes in single ended circuits. By using split coil
.circuit arrangements as shown, effective tube ca-
pacity is reduced 75%. Circulating current and con-
sequently coil losses are reduced to a minimum.
Output coupling efficiency is increased.

BARKER & WILLIAMSON, Inc.

237 FAIRFIELD AVENUE

Export: Royal National Co., Inc., 75 West St., New York, N. Y.

Conventional B&W fixed or variable center link
coils may be used in either circuit. No. 1 employs
a split stator condenser; No. 2 a single-ended con-
denser. Conversion to push-pull operation is a sim-
ple matter. All of the beam power tubes from 807
up may be employed — with greater output effi-

ciency and ease of operation.
Write for B&W Bulletin

UPPER DARBY, PENNA.

RADIO

TECHNICIAN and RADIO SERVICE COURSES
FM and TELEVISION

Approved under G. L. Bill of Rights
AMERICAN RADIO INSTITUTE
101 West 63rd St., New York 23, New York
TEACHING RADIO SINCE 1935

_Aluminum
‘ICall Plates 4
Your call cast in

.
|
-
i
L]
aluminum with !
black background i
f

i

.

| and polished]! 3¢* letters. Plate size 2’' by 634/, 3 styles: P’ for
* panel mounting, L for car license and D for desk use. $1.75
=ach, postpaid.
h, id
Py P & H SALES CO.

619 Jasper St. Kalamazoo 31, Michigan :l
.

New:

48 mc
to 54 mc

CRYSTALS

$6.95 NET

The new HF-20 does the trick! Eliminates frequency multiplication on 50 mc and necessitates
only one tripler on 144 me. Ideal for that mobile rig. Hermetically sealed — dirt proof -~ moisture-
proof. For Commercial Application — 100 ke to 100 me.

STANDARD PIEZ0 L0

Office and Development Laboratory * CaruisL, Pa., P. O. Box 164
Write WSHIWN for catalogue now available
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e
Licen® o
Write ©° cBulleN“ B

MODULATION & DRIVER TRANSFORMERS

These transformers are suitable for use with type
811, 809, TZ40, TZ20, ctc. to modulate either triode
or beam tube RF amplifiers. Two secondaries arc
provided. Impedance ratio primary to secondary
number one, 2 to 1. Primary to sccondary number
two, 16 to 1. Will modulate up to 300 watts input.
Modulation transformer, driver transformer, circuit
diagrams and other information all for. ... ....$6.90
Please include 50 cents for postage and handling.
Write for latest bargain bullesin listing bargain in
filser condensers, chokes, transformers, vacuum condensers,
switches and many other items.

ELECTRONIC NAVIGATION, INC;
Box 735, Church Street Station
New York 8, New York
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(Continued from page 148)

paths better demonstrated — the signal from
Nova Scotia was S9 at Nantucket Island, when
it was not even audible at inland points.

The set-up at VE3BLZ/VEL was something
to behold. Atop Grand Hotel, Yarmouth, in &
glass-enclosed <cupola’ that formerly housed 4@
small broadcasting station, John had his 50-watt
crystal-controlled fransmitter, an ARR/5 re-
ceiver, and a t.r.f. superregen., On the roof, at, a
height of 70 feet above ground, was the 16-
element array, erected with the help of VEIQY
and. & local boatbuilder. The hotel itself was
about 70 feet above the water, with a view out,
aver the Atlantic to the southwest, where there
was nothing in’ the way nearer than Cape Cad,
250 miles distant. Evérything was right but the
weather, and that was just beginning to break
when it was time to pull up stakes and head back
for West Hartford. The very night that VE3-
BLZ/VEl was dismantled was the first really
good one for at least two weeks. The seed of a new
record was sown, however. The 16-element array
was left with VE1QY, and the interest the expo-
dition germinated is almost. certain to produce
more VE1I-W results before the summer is over.

Here is another fellow with DX aspirations:
W7QG will be on 2 and 20 from Point Barrow,
Alaska, during August and September. .

420.Mc. Progress

Another surplus item which has real 420-Mec.
possibilities has appeared on the scenc. The
APS-13 has a complete transmitter and receiver
that are readily convertible to amateur use.
Units of this type are seeing service at W1JLIL
and WINFE, Woods Hole, Mass, and at
W100P, Boston. W1PRZ, East Milton, is work-
ing on a crystal-controlled rig, driven by a tripler
from his 2-meter job. His receiver is a 6J6 push-
push mixer working into the if. of a BC-(45,
W1PBB, Belmont, Mass., uses a similar mixer
working into a_ double-conversion (26 Mec. to
5 Me.) set-up émploying three stages at the
lower frequency. His trausmitter is a pair of
6J6s in push-pull parallel. Horizontal polariza-
tion is being used. Interested stations are invited
to join in a round table that takes place at 7:30
each Wednesday night. :

Correspondence
(Continued from puge 76)

working a local, here in the Boston area, and called me
“blind "’ (in a sense) after I had signed off, T have established
no DX contacts on n.f.m,

I hope to operate n.f.m. mobile from Vermont a couple
of evenings to see if I can give W4QN a reward for vigilance,
and mike some of the other gentry wonder why their dials
won't turn a little farther.

— 8. Forrest Martin, W1BJB

P.S.: Flash! On July 13th my CQ marathon ended, when a
52.68-Mec. DX CQ was sanswered! It was No. 8991 Sic transit
gloria mundt: (and Sunday, tool).

(Clontinued on page 164)
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New TURNER
MODEL 20X

A SWEET PERFORMER
AND LOW PRICED. TOO!

Here’'s @ new hand micro-
phone that offers response
characteristics usvally found in
higher priced mikes. The model
20X features a Metalseal ‘crys-
tal which withstands humidity
conditions not tolerated by the List price only $12.85
ordinary crystal. New circuit design results in exceptionally high output level
and ideal response for sharp, clear speech reproduction. Range: 50-7000
c.p.s. Level: 54 db below 1 volt/dyne/sq. cm. Natural to hold. Has convenient
hook ring for hanging. Weighs only 8 ounces. Finished in rich baked brown
enamel. Also available with slidelock switch at extra cost.

At your dealer or write for Bulletin

THE TURNER COMPANY

917 YZth STREET, N.E. « +« «+ CEDAR RAPIDS, IOWA

4ones 8 TURNER

Microphones licensed under U, S. patents of the American Telephone and Telegraph
Company, and Western Electric Company, Incorporated. Crystals licensed under
patents of the Brush Development Company.

COMMERCIAL RAD'O INSTITUTE | | cOMPLETE RADIO TRAINING!

Prepare now to accept a responsible position in Commercial

A RADIO TRAINING CENTER FOR 27 YEARS Radio, New developments will demand technicians with thor-
. . . . ough basic training, plus a knowledge of new techniques dis-
Resident Courses Only e Broadcast, Service, Aeronautical, Televi- covered during the war. Training open to high school graduates
8 months’

telegraphy classes forming for Fall Term Oct. 1, Entrance examina- duration in RADIO AND ELECTRONICS. Approved Vet-

eran training in Radio. Write for Particulars.

VALPARAISO TECHNICAL INSTITUTE
Dept. IT'N Valparaiso, Ind.

tion Sept. 15.
Literature upon request, Veteran training
Dept. B, 38 West Biddle Street, Baltimore 1, Maryland

sion, U.H.F., Preparatory Course. Frequency Modulation and Marine ] or those with high school equivalency. Courses 6 to 1

$194.50

as shown with
two heavy duty
bearings. Many
other combina-
tions available,
including 54-ft.
and 72-ft. masts.

o
U.H.F. RESONATOR CO. “TEN-OVER-20"

High-gain beams using Wide, Maximized, Spacing, available for 20, 10 and up. Power
gain of 15 over folded doublet on ten. Send for literature.

U.H.F. RESONATOR CO. SUopigap.aygnv.




Send the Easier Way.....

WITH THE GENUINE EASY WORKING

Saves the Arm v x
e IBROPLE
Improves Sending Rex. Trade Marks: Vibroplex, Lightning Bug, Bug

- REMLI-AUTOMATIC

RADIO KEY
With

Patented
Jowel

Movement

$19.50

iuhmmatt- fm’c\v :r the nerve-trying und tiresome pounding on the

The “BUG"
Trade Mark
identifies the
Genuine -
Vibroplex.
Accept no
substitute

ordinary kcy. No arm strain. No special skill required.
Simply press lever , . . Vibroplex does the rest, Strik-
ing design. l"olished chromium base and parts. DIE
CUT contacts and main spring. Colorful red awitch
knob, tinger and thumb piece. 3/16th contacty, Com-
plete with circuit closer, cord aand wcdgc. Del.uxe
finish also available in “Blue Racer’” and *Lightuing
Bug’* models. Place your order to-day! Moncv order
or registered mail, IInmediate shipment. FREE folder.

#  THE VIBROPLEX CO., Inc.
833 Broadway =~ NEW YORK 3, N. Y

suU

NAT

RADIO PART DISTRIBUTING CO.

128 W. Olney Road NORFOLK, VA.

AMATEURS

EXPERIMENTERS

PPLIES & EQUIPMENT
Leading Brands

Headquarfers for

HALLICRAFTERS
IONAL HAMMARLUND

Agents for War Assefs Administration

broadcaxs
students

Courses ranging in length from 7 to 12 months, Dormitory
accommodations on cainpus, The college owns, KPAC, 5§ KW

necessary to pass F.(
and second-class ]

PORT ARTHUR COLLEGE "°"rexas™*

Founded in 1909
RADIO TELEPHONY
RADIO TELEGRAPHY

t station with studios located on campus. New
accepted monthly. If interested in radio training
. cxaminations for first-class telephone
graph licenses, write for details.

Approved for G.1. training
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(Conlinued from page 162)
SUGGESTIONS TO INDUSTRY

954 Farnham 8t., Elmira, N. Y,
Editor, QST

The article in June QST entitled *“ Why Don't They Build
Better Receivers? "' covers the situation very well as to super-
hets. The lowest pricéd superhet is still above the amount
that a lot of us can afford to pay for a receiver so we are
using our homemade “ junk-box " t.r.f. jobs and hoping some
day the price of a decent receiver will come down within
the range that we can afford. )

If the receiver manufacturers want to cover the market
of those of us who are not as Aush as some, why don’t they
put out a good t.r.f. job such as the old 8W-3 with a few
changes such as front-panel coil changing and using the
newer tubes? I'm sure that beginners and those ‘‘hams”
cramped for space would welcome such a receiver. I sure
wish I'had the old SW-3 that I sold to bégin a series of super-
hets, the last of which was sold because of lack of space.

< Dransfield Hamilton, WEHQY

} Zapata, Texas
Editor, QST:

It seems to me that the recent tremendous increase in
prices on transmittérs and receivers by some of our manu-
facturers is very ill-advised at this time with buying power
drying up, and with most manufacturers trying to ‘‘hold
theline" on price advances. I feel that it will cast those con-
cerns more in good will than they will affect in pecuniary
gain, and sound business logic demands that long-range good
will of customers be given deep consideration. . . .

=~ E. Harvey Cunningham, W6CU

4307 Union Bay Lane, Seattle, Wash.
Editor, QST:

The receni trend toward commercially-built equipment
in our ham atations began when we demanded bandswitch-
ing for our receivers, and now it has spread to the trans-
mitting gear for the same reason. The average ham does not
have the time or the mechanical equipment needed to
build a bandswitching receiver. It is my thought that if we
could purchase a complete bandswitching unit (i.e. r.f.,
mixer, o¢scillator coils, trimmers, tuning capacitors, etc.,
designed to cover the 10- 15-, 20-, 40- and 80-meter bands)
the problem of building a good ham superhet would be
within the scope of the average amateur, and at a price he
could afford.

A gimilar deal for transmitters could be worked out or a
roto-coil unit (i.e. a variable inductance, ganged to a vari-
able mpac\tor 80 that the inductance and capacity are di-
rectly in proporuou to maintain a constant Q for the freq.
range] supplied in various power ratings would begin to
solve this problem for us. . . .

-~ Alfred Obrist, WEIYR/?

SENDING SPEEDS

Friendship, Maine
Editor, QST'v

. .. In 28 years as an amateur and commercial operator
1 have witnessed but twice any person capable of speeds in
excess of 40 w.p.m. without error. Anyone who can transmit
30 w,p.m. for five minutes or longer, without error, is indeed
among the top five per cent of all radio operators.

The vriterion of good sending is not who can copy it, but
rather how many can do so. New men in our ranks would be
so mich happier with their ability if they knew that they
were 1ot 80 far from “this ideal in their own present, and fu-
ture, ability after experience and careful practice.

—- William L. Hall, WI1BMS



@) Vertical Antennas

Telescoping, Adjustable Tubular Types That
Meet Every Dx Requirement for the Amateur

Wipery known and accepted in amateur,
commercial and military fields for their de-
pendable performance, Premax Tubular Metal
Antennas are available to meet every re-
quirement. Sizes range from 6 feet to 35 feet
high and may be had in steel, aluminum or
monel . .
installation.

Ask your Radio [obber for details and prices
of these outstanding Antennas and Mounrings

Ff’ﬂemdx H‘OC/LIC?ZS

Division Chisholm-Ryder Co., Inc.
47135 Highland Ave.

. with suitable mountings for any

Niagara Falls, N. Y.

EASY TO LEARN CODE|

It is easy and pleasant to learn or increase
speed the modern way — with an Instructo-
graph Code Teacher. Exccllent for the
inner or advanced student. A quick,
practical and dependable method. Available
tapes from beginner's alphabet to typical =
melgaages on all subjects. Speed range 5'to 40 =8
WPM. Always ready, no QRM, beats having
someone send to you. 3

ENDORSED BY THOUSANDS!

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

4709 SHERIDAN ROAD +CHICAGO 40, ILLINOIS

—IN STOCK————

|
|
NEW BC348 receivers 24V DC $49.50. Terms

$9.90 down and $41.97 payable $5.00 a month.

NEW BC348 receivers 110V AC $69.50, Terms
$13.90 and $58.93 payable $5.00 a month.

‘Send $5.00 and we will ship COD the bafance. Or
write for details.

HENRY RADIO STORES
BUTLER, MISSOURI
and
11240 W. Olympic Blvd, Los Angeles 25, Calif.

d
‘Hammarlun 173.25
______ T S

Gon-set ) as .....
Sonar MB 611 1245 Nag‘a‘“é 40D 24000
145 &
VFX680
Sonar

CONTINENTAL
SALES COMPANY

195-197 CENTRAL AVENUE, NEWARK ¢, N. J.

iVlilss. Radio School

271 Huntington Ave., Boston 15, Mass.

For over 28 years the educational radio
center of New England. Prepares for all U. S.
Government Radio Operators’ Licenses. Also
gives Radio Technician Training. Approved
courses for Veteran Training under G.I. Bill. ,

Send for Catalog

Licensed by Commonwealth of Mass.
Department of Education
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HAM-ADS

(1) Advertising shall pertain to radio and shall be of
nature of interest to radio amateurs or experimenters in
their pursuit of the art

(2) No display of anv character will be accepted, nor can

pecial typographical arrangement, such as ali or part

any 8
gapltal Tetters be used which would tend to make one adver-

tisement st.and out from the others.
(3) The H -Ad rate is JU¢ per word, except as noted in
paragraph (6)

) Remlttance in full must accompany copy. No
cash or contract discount or agency commission will
be allowed

{5) Clo:(% date for Ham-Ads is the 25th of the second
month ing publication date.

[(3 special rate of 7¢ per word will apply to advertising
which, in our judgment, is obviously non-commercial in
nature and is pl. and slgned by a member of the Ameri-
can Radio Relay League. Thus, advertising of bona fide
surplus equipment owned, used and for sale by an individual
or apparatus offered for exchange or advertising inquiring
for special equipment, if by a member of the American Radio
Relay lLeague takes the 7¢ rate. An attempt to deal in ap-
paratus in quantnty for profit, even if by an individual, is
commercial and all adverusm% by him takes the 3u¢ rate,
Provisions of paragraphs (1), (2), (4) and (5), apply to all
advertiging in this column regardiess of which rate may

apply.
[¥) “Because ervor is more easily avoided, it is requested
signature and address be printed plainly.
(8) No advertiser may use more than 75 words in any one
issue.

I{aving made no snvestigation of the adverlisers in the class: ried
columns, the publishers of ST are unable to vouch for their
n‘zilezrlny ;1 Jor the grade or characier of the products or services
aavertise

QUARTZ ~— Direct importers from Brazil of best quality
suitable for making piezo-electric crystals. Diamond Drill
719 World Bldg., New York City.

{)SLs in colors. Stamp for samples. Glenn Griffeth, W3FSW, 1042
Pine Heights Ave., Baltimore 29, Md.

DEKA-XTAL. New compact 10-crystal unit for standard S-prong
asocket. Looks and operates like a dial-knob. Just plug it in and turn
to any of 10 frequencies, your sclection. Ask your dealer or write us,
Also other low 'I'C ham crystals in FT cases to fit octal sockets. 80
and 40 + 1kc. $2.65; 20 + 4 kc,, $3. 50. Scientific Radio Products
€ 381 W. Broadway, Council Bluffs, lowa.

RPL US bargain catalog. Send for the bargain ham catalog every-
one is talking about. Surplus Radio, Inc., 30 Munson St., Port
Washington, N. Y.

gbl.b samples, Albertson, W4HUD, P.O. Box 322 High Point,

ure quartz
arbon Co.,

AMATEURS, experimenters, industrials and e ort accounts, Wnte
for catalog and monthly bulletins, Buy the “T guuranteed way
and save, TAB. Dept. Z, 6 Church St., New York 6, N.

AMATEUR radio licenses. Complete’ code or theory pmparauom
for passing amateur radio examinations. Home study and resident
é-u:lyrses. American Radio Institute, 101 West. 63rd Street, New York

COMMERCIAL radio operators exmation, qguestions-and-an-
swers. One dollar per eJlement. G. C. Waller, WSATYV, 6540 E. Wash-
ington Blvd., Tulsa 15, Okla,
LATE radio-television courses,
questions, 10 sets, $10. Correc
able. W6VTC, Box 1298, Hollywood
SLS on kmmekot.e cards. Dau; hmee, WIKMP, P. O, 219,
(,Qbambn o et p , P.O. Box 21
METER repair. Bradeu Engineering, 3317 Kenmore, Dayton, O.
SELL QSTs: Aug. 1928, thru 1946. Make affer. J. W. McEwan,
W2BPG, 34 Dogwood Drive, West Orange, N. J.
RECEIVER. Sell National SW4S comp. with spkr, 6 tubes, and
‘?p Perfect workmg order. $18 f.o.b. bchenectady, N. Y.
\VZRC 2205 Dean S
SCHEMATIC dnagram BC453, BC454, BCASS rovis snd simple
conversion instructions, $1, C. Reber, 47 W. 58th, Kansas City, Mo.
WANTED: Back issues OST: Aug, 1942; February and june, 1943;
Jan, 1946. David Causey, University .Sta. Box 1, Urbana, 11,
COLORTONE QSLS! New, modernistic designs in distinctive colors.
Deluxel Differenti Reasonablel When you send Colortone ()SLs, you
gend the finest! Colortone Press, Tupelo, Miss.
FOR Sale: Natlonal NC-V6 rcvr new, still in factory crate, never
- used~ Gomplete=with spkr. $100. Ward Lantis, 2228 Sherwood,
. Kingsport, Tenn.
SELL TR4 complete less pwr supp 6J6 replacing 615 new band, $35.
BC-1068 two meter super het converted 100 L.F; audio in, etc.
57.50. W2BN X, 215-11 111 Ave., Queens Village, N, Y.
BC-610E, factory modified for 10, 20, 41), and 80 for sale at $500 if
\xlled for, crating, shipping extra. C. C. Smith, W3CZW, 587 School
e, Lancaster, Pa.
HALLICRAFTERS SX-24 rcvr tor sale. $85 includin, speaker.
A. Rosenfeld, W2UUP, 2685 University Ave., Bronx g
Phone KI 3-5054.
hYTOON lllghUy used, guarantced. Ideal for high vertical an-
1l lift a VHF a.nt.eun with amphenol feeder cable, Retails
for &35' My price. $20. H. W. Wickes, 3749 Jocelyn St., NW, Wash-
ington 15, D. C.

0, commercial radio ops sample
Used 1;fadxo, math books, reason-

LOOKING for fb QSLa? Stamp brings samples. W7APH, Box 59,
Oppartunity, Washington,

WOR Sale: NC-700 $90. Millen exciter, $23. New Millen supp.
€700 volts), $60.70 watt cw, xmtr, $40 (HK24 final). WIOER, 9

P (.ambndge 39, Mass.
T_30%XM xmtr (Tech Rad Co. SF); 2-20MC; 8138 n 700 i 805
hl-l(-vel mods. 220 VAC, § xtal pos. & cahb. osc cab.
x 167 x 25'"; many sDec. features, instr. books ‘)0 lbl' OPA

aaxd 31200 hrst $575 p up ax ia in orig. crates; comdder some-
thing portable trade. Cdr. Hudgins, Electronics Officer, Boston
Naval Shipyard, Ph. Chelsea 4127W.

WANTED: One B(-221 freq. meter in good condx. Charics C, Hay,
Box 1110, Grand Junction, Colo.

SELL HRO Sta 1. 7 mos. old, complete. 4 sets. BS coila, A-1 condx,
C.E.H. Emaberger, W2VSW, Romulus, N, ¥.

SELL new Millen exciter coiled for 10, $35. BW& tank connd
(“'78(‘ N3 neutralizer plates TVH coil bar and link, §25. Want

Thordarson T-151279. \VS()KP 584 Ardmore Blvd., Wil naburz.
Pa. Phone PEnhurst 8221.
HALLICRAFTERS HT-6 FPhone xmtr. Stancor P xmtr; S38

revr, New, $45; handie-talkie wired chassis, $25 palr- RM?C remote
control unit, 15; LS3 spkrs, $3.50; Readnte 700 set analyzer,
tube tester, §16: Bliley 200 Ke. xtals: .5 kw gasoline gencrator, $125.
W20EA, 71 Berzen. Linden, N, Y.

CGOMPLETE station, xmtr, superhet rcvr, freq. atmdmd fone, cw,
17 watts output, 3. 8-5.8 mc G-V, DWT 8I RP" new, export-packed,
accegsories, SCR-284-A, 86 Mezgcr. 2BLL, 61 Bevcrly Rd.,
Teaneck, N. J.

FOR Sale: three Eimac .$C16 tubes, 300 watt, $12 each. Jan. new.
R. 5. Daggett, W1OB, ex WI1TM], Vineyard Haven, Masa,
1: S20R, pre-war but in exc. condx, Clipper added. To first offer
of $10. Benjamm Barker, E. Main Road, Portsmouth, R. L.

FOR’ Sale: 50-watt fone/xmtr. Also miacellancous xmtdrw parts.
”:tam]g b(x:ings fist. Ernest Austin, 1445 Ogden Northwest, Washing-
on, D,

AUTOMATIC dits and dabs with Vaha.nc key. With Bud code
ogcillator, $20. W4EIN.

HALLICRAFTERS 5X-24 with apkr. $75. 5SX25 with a matching
8spkr, $100. Both rcvrs completely lined and new tubes, where necded.
Myron Travis, 2117 Marlowe Rd., Toledo 6, Ohio, W8TRF, ]
OWER Supply: 110 volt. mput. 38 voits, 20 amps output. $35.
ola, 1963. Hobart, Bronx 61, N. VY,
FOR Sale: radio xmtr, completc. unuaed io to 160 metcr operation.
200 watt fone. 40 watt cw. Flovd Barriex, R. S, St. Johus, Mich.
FOR Gale: complete station consisting of \Jatl 600 xmtr 10, 11, 20
ard 80 meters P. 100TH final, Natl. NTE push-button exciter.
Aatenna Specialties ‘Co. thres element motor driven fEV!‘JsﬂJle 10-

meter beam with remote indicator. National NC-200 and HQ-120
rcvra, RCA  oscilloscope. Spare meters, tubes and components.
T ransmxtter in two 48" rack cabinets with mterlocks. Seven crystala
and E All equipment hlzhest qQualit; cellent condition. Nine
hundred dollars pacamx. shlep ng extra. L bchact, 167-10 Cryders
Lane, Beechhurst. 1,.
JLING out: HRO xmtru, other units, parts. Einds. 181 Cannan
St.. Kréeport, N. Y.
584. revr and 12/ spkr, $180. W2QMD, 218 Main, Bmzbamton.

.L_factorv-built Utah unit one Lomplete. $10 cash a.ud carry.
W6RVH. North Hollywood, Calif. ;

QSLS. Good service, Central Printing Co., Huntington, Ind.

WANTED:; SX24 or S%25 or equivalent, kor sale: Model 560
Vedolyzer. Best price. Robert Kraft, W2LPP, Hicksville, N, ¥,

CONDENSERS: Mlca ( “orneli- Dublher and Sangamos: .022, .0035,
004 005 d, 2500 W.V.D.C., 5 test, .0004, .0005, .0007

\/ D. O MWivew postpmd W6UUO, 63 Westview, San
!-rancxst.o 12,

SACRIFICE: comple'.e mobile 40)-watt AM, 10-11 station, includes
new (xon-set and noise limiter, m-buxlt 39 Mc police xmtr with
built-in v dynamot.or, push to talk rclay operated from daush
remoLe contml ugit 4" suuare, all coaxial ¢ables for trunk installation,

t ¥ wa cial mobile antenna, mike, tubes,
10 11 meter xta.ls. 3100 W&OLJ. 138 Huron, Mt. Clemens, Mich.

NEW or used: all popular brands in stock. Hallicratters, National,
Hammarlund, Collins, RME, Gonset, Millen, Meigsner, othera. Send
deposit for new gear or write for list of used or surplus, Van &ckle
Radio Supply, Indianapolis 6, Ind.

KNOW more than the next man by subscribing to Practical Wire-
less, Britain's faremost radio monthly. Only §2 yearly. Leading tech-
nicians give fullest information [atest receivers; conatructiona] de-
velopments Bntish and European radxo-telovnslon fields, and statis-
tical details all “ham’’ activities, Free wlyice your knottiest prob-
h~mg special blue-print service, etc. Send $2 to Subscription ept.,
E v L Tower House, Southampton St., Strand, London, W. C, 2,

ngl.

EVERVBODY'S going. 1946 biggest Hamfest in country. 1947

bigger yet. 10th Annual Boston Hamfest, Oct. 18th.

RO, Fine shape. Seven seta general coverage coils. 190 Ke., 30 Mec.
mplete with relay rack, power supply, no spkr. §175 or best offer.

“'IOEI 75 Colt St., New London, Conn.

BEST offer within 20 days this ad accepted on HQ-129 X recvr and
spkr, Tatest model, used 6 hrs. W4CT, Lt. Col. Ofiringa, 124-A Burns,
Hampton, Va.
(JSLE Good service. Central Printing Co., Huntington, Ind,

)SLS? SWILS? Super-gloss stock! No cheap trashl Sam fgk' 20¢
VHDED?Ibakkers). Holland, Mich. Bliley crystals?
$R-75 for sale. In excellent condx, First $87.50 fakes it. W@Ziij,
558 No. 26th St.. Lincoln, Nebr,
CRYSTALS: Where quality and not price is main consideration,
demand Eidson crystals. Fine commerclal units for Aircraft, Pollce,
Marine, Geophysical and other services; commercial re-
grinding. Also broadcast station monitor service. Over a degade of
satisfaction and fast servicel Try us first. Eidson Electronic Co.,
Temple, Texas,

BEST offer takes FB7 XA, coils, 40, 20. 10 pwr pk, peak preselector.
J. Davis, WSJKY, RFD 2, Meaqmbe,

156

HAMMARLUND Super-pro, SP-400-X, excellent Cundx. $§300-
Mr. Horn, 645 Henderson Ave., $San Luis Obxapu Calif




SELL Stancor 60-P Phone Cw xmtr in Deluxe cabinet, good condx,
$85. 1, Navy TBY-4 transceiver 28 to 80 MCS, with calibration
charts extra tubes, set portable batteries ready to go. $45 new
condx. T. C. Willis, W4CLA, Blakely, Ga.
SELL 500-watt fone xmtr, 6 ft. relay rack with Kw power and
modulation xfrmrs, $225. Sell 200-watt Cw xmtr less pwr supp., $35.
WOTSL, 251 N. Reese, Burbank, Calif.
NEW sound mirror magnetic wire-recerder, paid $229.50, sell best
offer. Sell or trade the following new equipment, Turner mike, left-
handed Champion model Vibroplex, set Signal Corps code learning
records, misc. xfrmers, xtals, chokes, etc. Blumm, 2661 Dibblee
Ave., Columbus 4, Ohio

;;};Lb-bWLb. Meade, WPKXL, 1507 Central Ave., Kansas City,
as .

SELL Hallicrafters HT-9 xmtr complete tubes, 10-meter coils, xtal.
Myron Reich, $801-14th Ave., Brooklyn, N. Y.

RUBBER stamps for QSl.s. Emblems, brassards for Ham Clubs.
George Wood, 124Z Ontario St., Lynn, Mass.

DON'S QSLS. “* Leader in the field.”* Samples, 2138 So. 16th Ave.,
Maywood, 1l.

2(22/7193 Gov. surplus, New tubes,’59¢, 2 for $1. 100, $30. Filament
chokes, lséflate. 10¢ ea. No c.o.d. orders. See April QbT for 2-meter
Jiagram and tube. W8NI1H, 2047 Navarre Ave., Toledo, Ohio.

[N Stock: new and used Hallicrafters, National, Hammarlund, Col-
lins, Pierson, RME, Millen, Temco, Supreme and all other rcvrs,
xmtrs, parts, etc. Lowest prices. World '8 best terms financed by me.
Reconditioned rcvrs: S- 38, 865 20R, $59; 5-40, $69; SX-42, $199;
RME-69, 519 RME-45, $99; 14 X-2S§, SX16, bX-l? $X-28.
7.129- X, SPC H)l))( S -4OOSX HRO NC—240D
Nb—173 omen. Terms available. Shipped on approval. Send 35
f;':la.y reat c.o.d. Write for free list and details. Henry Radio, Butler.

23/ARC-5 xmtr dope and diagrams. Many pages for §1. Radio
WI BY, So. Lincoin, Mass.
&bl‘b larxe type, quality cards. VYS Print, 1704 Hale Ave., Ft.

ayne, Ind.

TRANSMITTER kits, 40 watts, $69.95. Exciter kit, $17.95. 175-
watt xmtr soon. All makes and models new and recondx revrs. I rade-
ins accepted low payment plan; terms linanced by Leo, WPGFQ.
Write for specials. World Radio Labs., Council Blufis, lowa.
YOUR QSL permanently gealed in plastic, S0¢. Solomson Box 1942,
Boston 5, Mass.
SELL complete 100-watt cw rig, 20-40-80 meters, 6V6-6V6 PP 807
in Bud cabinet and also VKO duplicate 1947 Handbook. Want
ART-13 or Meissner 150-B. All inquiries ansd. WSHHB, Route 4,
Hox 278A, Beaumont, Texas.
SALE or trade: nearly new Vomax, crystaliner and Supreme Model
589A tube and battery tester, J.'W. Montgomery, WYPLGL, Bur-
lingame, Kansas.
COD RME 69 with DB 20, $100; BC0342M, §50; both in perfect
condx. W4LI1U, 2 Jetferson Ave,, Laugley View, Va.

SELLING unused National NC-240C, Scott SLRM 12-tube Com-
munications rcyr, BCS/SE xmtr, Best offers. W5LIX, Box 582,
McAlester, Okla.

BARGAINS| BC457 and 488, $2.50, BC-429 and 430, $2; BC-37,
less cunls, 37 S50; 0 to S0 ‘milliammeters, $1.95; BC-696, $5; BC- 459
$6,50. R, Exa.lmbach Lykesland, S. C.

SELL combmat.lonal radio, record player, radio recorder, mike re-
corder, Good condx. $50. W. Stempel, 396 Kirst St., Brooklyn, N. Y

SELL brand new Collins 32V xmtr and 75A revr. Bargain. Craig
130 No. Commercial, Salem, Ore.

1RE gell 1927 thru 1931; QST, 1928 thru 1946, Have tube collec-
tion will trade duplicates. WJ]:.T 740 Fairview Rd., ChesterPa,

('RYSTALS: Precision low drift units. Type 100A in 80, 40, and 20
meter bands. Two units plug in one octal socket. Plus or minus § Kc.
One dollar each. Exact frequency, $1.95 ¢a. Rex Bassett, Inc., Ft.
l.auderdale, ¥la.

FACTORY new BCGLOE (not rebuilt, cost over §:
«vils and four Weston 301 meters added. New HRO $TA1,

less than 1S hrs. Both for $975 or make offer nndwnduauy. H. E.
Housholder, Beloit, Wisc.

FOR Sale: RME-45 and DB20. W1VG, 99 Bentwood Rd., West
Hfd., Conn.

SELL 500-watt commercial xmtr, fone & cw. Dual RF channels
%0, 40, 20, PP 813s ¢ach final. Also brand-new Collins 2 4 Kw modu-
lation xfrmr, Bcst oner. all letters ansd. W6ACD, 2825 Coolidge
Ave,, Oakland 1,

WANTED: NC- IOOXA revr. R. J. Anderson, W8BIE, 17 Lexington
Ct., Midland, Mich.

RAS-S5 (HRO) or HQ-120-X. Best offer, WPRVS.
FOR Sale: new Hammarlund Super-Pro, SP-400-X lete with

. L‘ F. Reynolds. Hg Oahu Signal bervnce. APO 958 c/o Postmaster,

SELL QST May, 1927 through December 1933 for best offer.R. B
Sutton, c/o KPQ, Wenatchee, Wash.

RME-45, latest Calomatic model, with spkr. Used one month. t'er-
fect. First $140 takes it. W4AFPS, 106-2nd St., S. W,, Roanoke, Va.
SELL Bud VFO-21 with 40 meter coils, $25. Redford C. Fleming
WB0CA, 17172 Santa Barhara, Detroit 21, Mich.
EX-WILTL, W6UZU, now KHG6LY. Desire info or QTH of follow-
mz hams formerly of Omaha: W9IPZ, W9OUC, and W9D

an Francisco, Calif.

FOR Sale: Strong easnly welded or nvemd drawn aluminum tubing
24’ aquare round corners x .035 wall Per foot. Excellent corrosion
resistance minimum sag. Write or wire Purchasing Agent, Piper Air-
craft Corp., Lock Haven, Pa.
QSTS: Aug. 1920 thru April 1940; 22Y issues with indices, in good
condx; complete except missin Octobe.r 1923, July 1925, January
1927, Annl through August 1937. Will sell for best cash offer or swap
for good u%d ham receiver. G. Hall, W2AHK, 104 Hampden Rd.,

, N. ¥,

URGENTLY wanted, to complete my file of QS7's, April, May
June, August, 1916 issues. Bradshow, W2ELN (Ex-1ESP 1916),
39—19 78th St., Woodhaven 21, N, Y.

SELL: HQ-129-X rcvr, Kw xmtr complete with ECO. First offer over
$500 takes all. C, B, Jones, 128 (ieorge St., Findlay, Ohio.

SELL: 100-watt S-Gtaxe cw xmtr ECO to pair 8078, complete with
2 pwr supplies anten d King relays. Also cathode modulation
xdrmr, 8§75 f.0.b. WSIDS 9573 Palm, New Orleans, La.

FOR Sale: New HQ-129-X complete with matching spkr. Best offer
takes it. Silberberg, 2175 Morris Ave., Bronx #53, N. Y.

TOWERS for your rotary beam. Full latticework, spruce construc-
tion, Priced for the amateur. Write for Bulletin T-101. Sky Lane
_I_’;oducts, Ironwood, Mich.

FOR Sale or swap: $198.70 RME-45 Calomatic rcvr. (.vua.ra.uteed to
be clean and in like-new condx $165. Will swap for good 3 x 4
anniversary speed graphic and Jpag difference if exchange values
warrant. W9YVY, 804 W, Dani hampaign, 1ll.

REAM-Castings, aluminum, boom supporting type, 10-20 meters

or combination. Build your own light weight beam reasonably.
W2DIB, 24 Seminole Ave,, Dumont, N. J.
SELL B

rowning Preselector or converter uau;ﬁ 1852. 1.7 to 60 Mc.
in 5 bands. Black mnkle cabinet. Guaran! perfect condx. $20.
J. Beavers, K Maigs.

COMMERCIAL operators wanted, First ar Second Class radio-
telegraph, good salary, room and boa.rd bonus for extra work, paid
monthly liberty time, paid yearly vacauon, 8 all year work on
board ship. Contact F. K. McKesson, Radio Supervisor, Ann Arbor

Railroad, Frankfort, Mich.

TCE-1 xmtrs with tubes and tuning unit, $20 ea. with ant. tuner.
$22.50. Ray Hiebert, Central Valley, Calif.

SLS, SWLS. The way you want them. Write Dossett, WIBHV,
857 Burlington, Frankfort, Ind.
BC-312 receiver with crystal filter, AC power supply also FB7 with
6 sets of coils, like new. Also misc. equipment. Write for list. W8GU,
18944 Sorrento, Detroit, Mich,

FOR Sale: SX-25 complete with PM-23 spkr. Excellent condx. Larry
Chilton, 1415 Stratton Ave., Nashville 6, Tenn. .

PRESS Wireless diversity rcvr, Model AN/FRR3, good condx,
reasonable. Joron's Distributing Co., 209 So. 3rd, Louisville, 2, Ky.

RME-45 for sale, $150. Kenneth Bishop, 59 Dartmouth Place,
Newington, Conn,

WANTED: Two FB-7 lO-meter coils. Contact W4KXF,
3105, Daytona Beach, Fla.

FOR Sale: NC-100X communications rcvr, complete with 12 apkr
and metal cabinet. Recently overhauled by National serviceman,
Frequency range .54 to 30 Mc. First 150 bucks takes it. WOLHY,
Box 79, Independence, Calif.

KOR Sale: Gon-Set, 10-11 meter with ailencer, 837.50 10-P Stancor
<mttr, 12-watts. Phone/cw, Vibropack or AC, comp ete, mike, tubes.
sw 50. WONCT/2, 166 Sylvan Ave., Leonia, N. J.

LLARGE 42" gray wrinkle relay rack with hinged door in unopened
X .box, $6 Robert Johnson, R. D. #2, Canton, Ohio.

WANTED: Coto transmitting coil 10-BTYL. W@TDH, :
Lyon St., St. Louis 18, Mo.

MEISSNER Shifter, coils, 2 sets, 10 and 11-meters, $2 per set, pre-
paid. W8KJ, member ARRL.

SELL: New Hammarlund, Super-Pro, 400-X, complete. Bill Robin-
won, 206 West California St., Pasadena, Calif.

SALE f.o.b. Okla. City, NC-100X used but good, less spkr, $85.
NC-46 complete with speaker used 30 days, $75. BC-348S converter
for 110 V. $49.50. K. M. Jessup, WSEIO, Box 1963, Oxla. City, Okla.

P. O. Box

2823-A

pwr supp. and spkr. $300 or best offer. James Vecchione, W1ERG,
Kagt Douglas, Mass.

AMERICAN Radio Home Study amateur course, §$7. Cahn, 4002
No. 38th, Tacoma, Wash.

SWAP new GI-R70L recorder, playback for xmtg parts or¢ Woolley,

W@PSGG, St. Francis, Colorado Springs, Colo.

FOR Sale: BC-610 xmtr. Four sets coils. Speech ampfir with com-
presgor. Dynamic mike. KFine condition. $475. Crum, 751 N. Central
Ave., Chicago, 11l

FOR Sale:” propeller pxtch-(‘.hanfe motors suitable for direction
changing beams and antennas., l.arge stock aluminum tubing for
shortwave, KM, and television aerials. Stratford Metal & Rubber
Co., 1558 Barnum Ave., Bridgeport, Conn.

MUST sell BC-610. Make reasonable offer. WPLAE.

\bLL BC-312 rcvr, purchased new, converted for 110 AC with apkr
husky er su(g)ly for $45. 200-ft, length RG-11U, 75 ohm coaxi
lor 812 WI1PQC, Box 117, Groton, Conn.

BEAM rotators, gropeller pitch motors, ﬁ eared one
versible 25 volts AC, described P, 54 July QS’ $12.50 c.o. d WSF_TE.
214 North Pine, Albuquerque, N. M.

SELL: BC-348-H, converted AC, LS-3 spkr matching case, excel-
lent working order, $75. Cecil NeJm, 1203 N. Walnut, Brady, Texas,

BC-314 and 348 rcvrs, 150-1500 Kc and 1.5-18 Mc, Govt. cost. $64s,

best surplus buy yet, never betore — never agdin at $24 and $29.

‘\:\r/]rite Zzgr bargain bulletins. lLectronic Research, 5832 Hegerman,
1la. .

New York City hams. Sell SX-25 with speaker, $110. Just fully
reconditioned by Hallicrafter service dept. W2HYF, 248 Herzl St.,
Brooklyn, N. Y,

FOR Sale: one NC-40 rcvr with sgkr used about 10 hrs. Won at a
gamfgg. Will sell for $85. W2RSY, Earl Foster, Russell, N. Y.
ox

MEISSNER 150-B xmtr, complete, New mod, xfmr. installed. Sig.
shifter adapted for portable use, Best offer over $225. Will deliver
within 150 miles. W3IDWX, 2001 South, Baltimore 9, Md.

FOR Sale Meisgner 150-B complete with tubes and ECO, converted
for 20 mtrs. $250 cash, Wm, Plimpton, W2IXH, RFD Martinsville,

157



Index to Advertisers

Advance Electric & Relay Co. ces
Allied Radjo Corp........ .
American Phenolj ic Corp.. ...
rican Radio Institute.
Arrow Electronics, Inc..
Ashe Radio Co., Walter. . .... .
Astatic Corp., The.............,

Barker & Williamson. .. ......ciauiiiioninn.

RBrach Mfg, Co., L. S R . 149

Browning Laboratori . . 90

Burstein-Applebee Co. .. . . 148

Candler System Co.......... e iae . 128

Capitol Radio Eng. Institute. ... ....c.cccuuuun.. 119, 149
cago Ind. Instrument Co..vvvvenniivnnionn.n 142

Condenser Prod
Continental Sales Co.. .

Drake Electric Co.........

F,nt,el ~McCullough, Inc..
Electro-Volice, lnc. .

E]
klectronic Navigation .
Electronicraft, Inc.. ...

General Electric Co.
(Greenlee Tool Co.. .

Hallicrafters Co., Inc.,. . .
Ham Print bhop .....
Hammarlund Mifg. Co.. Inc.
Harrison Radio Co.......

1ttt
[T

Henry Radio Stores.

Hytron Radio & Electronics Corp.. [ 11110 Ceeesaes
lnstructogr:i)h Co.,,The. . covvinianen.. e §-13
International Resistance Co.. ... .04

Jensen Mfg. Co.. .
fones Electronica Co.,

Eenyon ‘Transformer Co..
Knights Co., James. ... .

Leeds Radio Co.. e e

Maguire Industnes ..........
Mallory & Co., P, R..
Manon Electrical Instr

Radio & ’I‘ejograph School Inc
Mclvxlle Radio Institute............
Millen Mfg. Co., Inc_. James
Munger Co., Rex

National Co., Inc... S
Newark Electric Co.. ... .

Normanadnohqmpment.... .

The No. 92101—Antenna Onan & Sons, D. W......... s e . 130
. o po

- Matching Preamplifier Peerless Radlo Distributors. . . T
The Millen 92101 iz an electronic impedance ﬁr{,{x}’:eg ales (lg Cornvvrvann . (5)1
mau‘:hf:ng devllc’e n&ndl Il broad-| b.lnd pre— Port Arthur Lo‘lie‘“ 54

ingle /) % e . ..
d"{’ ned pﬁ"m r""‘; for operation on Bu:mi Premax Products Coe.sv v v aneiinenninnnas [ 111

10 meters. Coils for 20 meter band also

Radio Electric Service Co. of Penna................ 145
Radlo Mfg. Engineers. v .

Radio Parts Dmtnbutmx ‘Co..
Radio Produ(:t, Sales Coovune

available. This unit is the result of com-
bined engineering efforts on the part of
General Electric Company and the James
Millen Manufacturing (.om pany. ‘The origi-

Radio Shack Corp., The....
nal model was deacribed in G.E. Ham News,. ’
¥ 1 RCA Insututes nC.........
November-December, 1946 The No. 921 l .
is rx‘;f/n: Sompact, rhe c..ed -2 RCA Mg, Co.Ince v v ovvvninnnnn
only x x 3 e band cl nngmz " r
inductor unit plugs into the opening in the Ehm:l lls;iei(m'tlremef Co . 1_’;(7)
front of the panel. Plug is provided for se- s{m & M‘éM za . 100
curing power requirements for the 6AKS5 P ver ’OI:.'I et lg 0. .. 09
tube ?rom the receiver. Coaxial connectors b mpson Electric Co.. . . 13
are furnished for the antenna and receiver . st
connections. )
\t,a.ndard Transformer C orp.. e 44
" (T T o T S0
Radno Co. 'of Washington’" .. . 134,135
sun Radio & Electronics Co.. .. . eeares 30
Sylvania Electric Prod, Co.. PN 2,12
‘Telex, Inc, .12t
Teérminal Radio Co....... . 148
‘I'ransmitter Equlpment Mfg. . 93
Turner Co., The. . ....... ... . o 153
1J. H. F. Resonator. < 153
United Transformer Ci Cov. 1l
Universal Radio Supply. . . 146
Valparaiso Technical Inst.. ... 183
Valpey Crystal Corp.. . . 130
Vibroplex Co., The. 154
Ward Leonard Electric Co.. . ....... ... ... ..ot 91
Weems System of Navigation. . . 146
Wind Turbine Co........... o cees 130
World Radio Labs.. . .......... ..o oouann . 137

L:




'WITH PROFESSIONAL TASTES

Thee Neww DBL2A Feeseleclor

Coverage .54 to 44 Me. — Average Gain 30 DB

Here’s the new DB22A completely rede-
signed for greater efficiency and higher- signal
to noise ratio. It uses new 6BA6 miniatures.
Image ratio is better than 50 DB with a com-
munications receiver having a single stage of
RF. It’s calibrated, has smooth planetary tun-
ing, self contained power supply, antenna by-
pass switch, gain control and many other fea
tures. Connect the DB22A to your receiver
just like an antenna —- no wiring — no plug in
coils. It’s entirely self-contained — entirely in
a class by itself!

“7e RME 84
For Home, Portable or Mobile Operation

A quality receiver in the lower
price field that will give you the
most for your money. Operates from
115 volts AC, batteries or from
the VP-2, a six volt power pack,
optional with the RME 84. Also
optional, and illustrated, is the
CM-1 — Carrier Level “S" Meter.

Ttie UNF-152 Cornverler

For Two, Six, Ten and Eleven Meters

At a cost that an amateur can afford — the
new VHF-152 used with a communications re-
ceiver will give you peak performance on the
very high frequency bands, utilizing an effici-
ent double conversion system. Unit has built in
power supply, voltage regulator and tempera-
ture stabilized oscillator circuits. Provision is
made for connection of 4 separate antennas.

FINE COMMUNICATIONS EQUIPMENT

Hiustrated Bl RADIO MFG. ENGINEERS, nc.

On Request * * ) ymmé',f%ﬂﬂlé/ U. 5.4




Mr. Johnson, Collins 310A exciter
on table back of switch, and Col-
lins 30K-1 transmitter in right
background.

*I just had to let you know how pleased I am
with the 30-K. When those nine big cases ar-
rived last Saturday, I was counting the days
when I’d be on the air. You can imagine what
a thrill I got when after getting things all lined
up and reading the instructions at least nine-
teen times, I got up enough courage to pull the
switch. In true Collins tradition, everything
went off beautifully.

I listened on 20 and heard W@AQLX calling
CQ. When he got through, I went back at him
and much to my surprise, discovered that he
was in Cedar Rapids and a member of the
Collins family. I know the first QSO in a long
time always gives you a big thrill, but that
made it doubly exciting. I thought his re-
ports on the rig might be a little bit prejudiced

FOR BEST RESULTS IN AMATEUR RADIO, IT'S. ..

The following letter from Chas.
F. H. Johnson, Jr., is published
with his permission:

(Hi), but when I got back later in the eve-
ning, I listened around and finally heard
VK4BA calling CQ. T went back at him and
he came right back. And so No. 2. He gave
me a fine report and told me I was the only
W2 on the band.

“There remained only one check to make
and that was with the neighbors and the fam-
ily receivers in the rest of the house. As usual,
not a bit of QRM from W2IUV, and I cer-
tainly can say that it pays to be right. It
gives you a fine feeling of comfort to know
that_you’re enjoying yourself and not bother-
ing anybody else.”

Yours sincerely,
Chas. F. H. Johnson, Jr.

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 West 42nd Street, New York 18, N. Y.

458 South Spring Street, Los Angeles 13, California
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NATIONAL RECEIVERS

Somewhere in the vast loneliness of the Pacific a frail,
balsa wood raft is drifting westward, carrying six Norwegian
scientists toward the Polynesian Islands. Their mission: to
prove that the Polynesians could have been settled by pre-
historic Peruvian Indians.

Courage, yes, recklessness, no. These adventurers are
scientists, not stunt men. Before setting out from Peru they
made sure that they would have the finest radio equipment
in the world...National receivers, of course (Models
NC-173 and HRO-7).

For safety . . . to bring in the weakest signal in the worst
kind of weather . .. for science . . . to exchange vital weather
and navigational data with land stations thousands of miles
away. Battered by wind and sea for months on end these
superb National receivers aboard the Kon-Tiki Expedition
raft are still functioning as reliably as ever.

What better testimonial than operator Knut Haug-
land’s cheerful "All's Well" radioed from the Tuamotua
Archipelago . . . 4000 miles across the Pacific, and still going
strong.

Congratulations are also in order to WOAOA, W6EVM,
and W3YA who have been in regular contact with LI2B,
27.98 and 14.142 megs have been assigned for general
contact. Next time you go on the air, why not see if you can
contact Haugland and get the Expedition’s story first-hand,

Mational

Company, Inc.
Malden, Mass.

KON-TIKI EXPEDITION PICKS

IAKERS OF LIFETIME RADIO EQUIPMENT



/Y grid emi/ssion
/s your problem...

csesolve it simply—with RCA tubes

® No worry...and no risk ... with soaring plate cur-
rent in RCA tubes. No need either to reduce d-c grid
current and plate input to halt it.

Why this freedom from grid emission and grid bias
cancellation?

Simple enough. RCA power tube grids are made of
special materials, such as platinum-clad molybdenum,
havidg very low grid emission. They run cool be-
cause they are built with special heat-conducting side
rods and because RCA tube plates are large and oper-
ate at relatively low temperature.

To get all the tube power you pay for ... and get

The Fountainhead of Modern Tube Development is RCA

TUBE DEPARTMENT

high-efficiency performance right up to full input,
buy RCA tubes. They’re available at your local RCA
Tube Distributor.

FREE—RCA Headliners for Hams

..«4 pages of power tube data charts
that quickly tell you the c¢orrect volt-
ages, currents, driving power, dis-
sipations, etc., for each tube service.
Indispensable to every transmitter
man who builds équipment. Ask
6ur RCA Tube Distributor for a
copy of Headliners, or write RCA,
Commercial Engineéring, Section
M5S41, Harrison, New Jersey.

RADIO CORPORATION of AMERICA

HARRISON, N. J.
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