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In addition to the popular HT-8, 25 watt
model, the Hallicrafters have developed 50
watt and 12 watt radiophones— making
available a unit for every use.

HT-12isa bination 10 f y 50 watt transmitter
and 10 frequency receiver, Both crystal controlled. Sep-
arate power supply for 110, 32 or 12 volts. Dimensions:
20 x 1914 x 12,

HT-11 is a combination 3 frequency 12 watt transmitter
and a 2 band receiver (marine, broadcast). Separate
power supply, 6 or 12 volts. 32 or 110 volts special.
Dimensions: 13 x 812 x 9.

the La”icra['l'ers ine.

CHICAGO, U. S. A,

WORLD'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT

2




« Entered a8 setoud-tlagi Hi
.- 29,1918, 3¢ the post bifle
‘ford, Conngeticut, inder

n 5' devoted entirely to

AMATEUR RADIO

PUBLISHED, MONTHLY, A8 ITS OFFICIAL ORGAN, BY THE AMERICAN
RADIO RELAY LEAGUE, INC., AT WEST HARTFORD, CONN,, U. 8. A,
OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

Rditerials . . . . . . . . ... ...
Splatter . . . . . . . .. .. L. L.
More on the Extended Variable Crystal Control

Byron Goodman, W1JPE 9
A New Iconoscope for Amateur Television Cameras

James J. Lamb, W1AL 13

[eEN |

Getting on 56-Mc. F. M.. . . . . . George Grammer, WIDF 16
The Double Vertical Antenna ..4. Henry Riesmeyer, exW8CHT 21
Wisconsin State Convention . . . . . . .. .. .. ... 22
SllentKeys . . . . . . . . .. .. ... ........ 22
Results, Sixth A RR.L. CopyingBee . . . ... .. ... 23
What the League IsDoing . . . . . . . . . ..., . ... 24
West Gulf Divigion Convention . . . . . . .. . ... .. 25
A.R.R.L. Affiliated Club Honor Roll . . . . . . . . . . .. 25
The “QSL Push-Pull” . . . . . . “red Sutter, W8QBW.QDK 26
Eighth A.R.R.L. Field Day Contest . . . . . ... .. .. 29
Single-Dial Frequency Control . Henry E. Rice, Jr., WOYZH 30
Circulation Statement . . . . . . . . . ... . ..... 37

A Receiver for the New Amateur Television System
J. B. Sherman 38
Bibliography of QST Articles on Television Reeception . . . . 43
New Receiving Tubes
1LB4, 1D8GT, 6AL6G, THZ, 35266, 50C6G, 70L7GT 43
Third U. H. F. Contest and Relay Results
J. 4. Moskey, WIJMY 44
Reactance-Tube Frequency Modulators
Murray G. Crosby, W2CSY 46

ARRL QSLBureau . . . . . . . . . .« oo ... 50
Correspondence Department . . . . . . . . . ... ... 51
A Traffic Transmitter . . . . Harold M. Baker, WOMDJ-EZ 52
Say It With Words . . . . . . . Kenneth B. Warner, WIEH 56
Ham Shacks W6MVK, WORQM, HH2MC, W4DRE, W9KJF 60
Onthe UltraHighs . . . . . . . . . E. P. Tilton, WIHDQ 62
LARU. News . . . . . .. . .o v i, 66
Hints and Kinks

Soldering Connections to Polystyrene Sockets — Notes on ECO
Drift ~ Filter-Discharging Relay or Switch — Replacing the
Antenna Halyard — A4 Simple Modulation Monitor and Per-
centage Indicator -— A4 Non-Chattering Overload Relay With

Electrical Reset . . . . . . . . . . . . ... .... 68
Operating News . . . . . . . . . e |
HowsDX?. . . . ... ... ... .. ..... ... 76

Hamads . . . . . ........... .23



Section Communications Managers of the A.R.R.L. Communications Department

All appomtments in the League’s field organization are made by the proper 8.C.M., elected by members in each Section
listed. Maijl your S.C.M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days. Tell
him your DX, plans for experimenting, results in 'phone and traflic. He is interested, whether you are an A.R.R.
or get your ST at the newsstands; he wants a report from every active ham, If interested and qualified for O.R.S., O.P.S.

or other appointments he can tell you about them, too.

—

L. member

ATLANTIC DIVISION.
this

West. Indtes (Cuba-TIsle-of-Pines-

Hastern Pennsylvania W3IBES Jerry Ma 5132 Haverford Ave, Philadelphia
Maryland-Delaware-District 9701 Monroe St.
of Columbia wW3C1zZ Hermann E. Hobbs Silver Spring P.O. Lmden, Maryland
Southern New Jersey W3CCO Lester H. Allen 704 Quinton Ave, ‘Trento:
Western New York WARPLA Fred Chichester Honyea
Western Pennsylvania BOF Kendall Speer, Jr. Lowber
J— - CENTRAL DIVISION.
Ilinois * WOILLH Mrs. Carrie Jones 2407 Central Ave. Alton
Indiana VOAB Harry B. Miller 720 E. Lowell Ave, Mishawaka
Kentucky WIARU Darrell A. Downard 116 N. Longworth Ave. YL.ouisville
Michigan WEDPE Harold C. Bird R.FE.D. 2 Pontiac
{Jhio WERAQ E. H. Gibbs 405 ‘Broad St. Wadsworth
Wisconsin WoULT Aldrich C. Krones 2702 So, 46th St. Milwaukee
DAKOTA DIVISION,
North Dakota gy Anton C. Theodos Box 444 Williston
South Dakota WOADJ E. C, Mohler Rox 14() Rapid City
Northern Minnesota WolGZ Edwin L. Wicklund R.F.D, cnsington
Southern Minnegota WIYNQ Millard 1. Bender S08 N, Huron Ave, Spring Valley
DELTA DIVISION.
Arkansas WS5ABI H. E. Velte 4415 West 12th St., Little Rock
L.ounisiana 5D T lekmmn, Jr. 1523 Laurel St, Shreveport
Mississippi WSEWD rewell W. Cole oo \ty of McComb Water
Dep McComb City
Tennessee W4DWS ‘William Harold Walker 1901 Ceda.r Lane Nashville
HUDSON DIVISION. .
Kastern New York 2L Robert E. Haight 511 Sonth Holmes St. Scotia
. Y. C, & Long Island W2AZV E. L. Baunach 102 Central Ave. Massapequa, L. I.
Northern New Jersey W2GVZ Joseph P. Jessup 131 California $t. Ridgewood
MIDWEST DIVISION.
fowa WYPIR 1.. B. Vennard P. O. Box 304 West Burlington
Kansas WYUEG Melvin D. Kirby Arlington
Missouri WoOUD Miss Letha Allendorf 1015 W, 3rd St. Foplin
Nebraska WoDI William J. Bamer Tobias
NEW ENGLAND DIVISION. .
Connecticut WICTI Frederick Ells, Jr. 19 Merrill Rd. Norwalk
aine WIIIE W. Cagtner 147 Church Damariascotta
Eastern Massachusetts WIALP Erank L. Baker, Jr. 21 Colby Road North Quincy
Western Massachusetts WITAH William J. Barrett 239 Columbia St. Adams
New Hampshire WIBFT Carl B, Evans 163 South Main St, Concord i
Rhode Island WIHRC Clayton C. Gordon 70 Columbia Ave., Gaspee Plateau, Warwick
Vermont WIKJG Clifton G. Parker Box Morrigville
. NORTHWESTERN DIVISION -
Alagka* KIGNN James G, Sherry . Chichagof
ldaho WI/EMT Carl Eichelberger Route 2 Kuna
Montana TCPY Rex Roberts ox 1088 Glendive
Oregon WIDXFE Harold W. Johnston 902 N. W. DeSpain Pendleton
- ashington WIFCG . Beale R. 4, School Ave. Walla Walla
; PACIFIC DIVIGION
Hawaii KOETE Francis T. 837 16th Ave, Honolulu
Nevada "OB1 Edward W, Hexm 509 Claremont St. Reno
Santa Clara Valley WOHBW Elbert Amarantes 4‘\'4 ‘Washington St. San Jose
Hast Bay '6TI Horace R. Greer 414 Fairmount Ave. ()akland
San Francisco W6CIS Kenneth E. Hughes 622~36th Ave. San FranciaCo
Sacramento Valley WoMDI Vincent N. Feldhausen 113 South Quincy t. Mc
Philippines KAIGR George L. Rickard Box 849 mla
San Joaquin Valley 6K win A. Andress ")21 North Van Ness Blvd. Fresno
ROANOKE DIVISION ... -
North Carolina W4 W. J. Wortman P, 0. Box 566 Morganton
Sguth Carolina \’V4BOE/AN GTed Ferguson 1213 College St. Columbia
Virginia* W3G ank S Anderson, Jr. 4703 New Kent Ave, Richmond
West Virginia 3 W D. Fable 138 Watson Ave, Fairmont
ROCKY MOUNTAIN DIVISION.
(olorado WOEHC Carl C. Drumeller £19 East Dale St., Colorado Springs
Utah-Wyoming WICLG Ernest E. Parshall Salt Creek Electric Plant Midwest, Wyoming
. SOUTHEASTERN DIVISION.
Alabama W4DGS James F. Thompson 12 Clanton Ave. Montgomery
Waucoma Apts.
Hastern Florida W4PFI Carl G, Schaal T akeview Hotel Clermont
\’Vestern Florida WAAXP Oscar Cederstrom cond St. & Bruce Ave, De Funlak Springs
Georgi W4AGI land W. Smith ’010 Pennsylvania Ave. August:

orto Rico-Virgin Islands) CM20P Mario de la Torre Facabar 110 (Altos) Habana, Cuba
SOUTHWESTERN DIVISION
T.os Angeles WoeMQM Ralph $. Click 1038 Milwaukee Ave. Los Angeles
Arizona WOKMM Marson B. Hull 617 North Fourth Ave. Phoemix
San Diego WOBKZ Louis A. Cartwright 370 Nautilus La jolla
- WEST GULF DIVISION.
Northern Texas WSDXA Lee Hugw 125 N, Main St.
£klahoma WSGFT Russell Battern 431 South Buchanan i
Southern Texas SM Horace E. Biddy 1746 s5chley Ave. San Antonio
New Mexico ‘WSENI . Hilton W. Gillett Tovington
MARITIME DIVISION
Maritime VE1DQ A. M. Crowell 69 Dublin St. Halifax, N. 8.
- - ONTARIO DIVISION. .
Omntario VE3ISG F.H. B, Saxon 302 Lee Ave. Toronto, Unt.
QUEBEC DIVISION.
Quebec VECO Lindsey G. Motris Apt. 6, 4510 Girouard Ave.,
N.D.G. Montreal, P. Q.
VANALTA DIVISION. -
Alberta VE4GE [$ Iamleson S81 W, Riverside Drive Drumheller, Alta.,
British Columbia VESDD SO LS 2634 West 31st Ave, Vancouver
PRAIRIE DIVISION,
Manitoba VE4AAW A. W, Morley 747 McMillan Ave, Winnipeg
Sagkatchewan VE4SY Arthur Chesworth 1071 4th Ave., N. W. Moose Jaw
————— ——

* Officials appointed to act until the membership of the Section choose permanent $.C.M.s by nomination and election.




[(]W Driving Power—
0“]8“ Band Change—

GL-814

... The G-E beam power

tube for any medium-power

r-f application up to 30 mc.

160 watts cw, 130 watts

plate-modulated phone
(ICAS) with 1.5
or 3.2 watts driv-
ing power re-
spectively. A fb
frequency multi-
plier, too. $17.50
puts one in your
rig.

.+ The G-E beam
tube for high power.
It will produce 150
watts cw as a crystal
oscillator, 260 watts
ew with only | watt

driving power. An ex-
cellent frequency mul-
tiplier, Makes quick”™
band change at high power
easy. At your G-E
dealer’s.

... The G-E beam tube
for your low-power require-
ments. Oscill?torl, ampliﬁeci',
frequency multiplier or mod- me: tions on
ulator--you can't buy a ings and opcralmsr;?:;rft $22.00
At GL-813 200 4 titing the com™
I?;Te;hazr Iml).e a jm] BulldglEG %-‘j;zs?nilling tube lin®
watll  drives two plete b~
807's; ICAS ew [—
output: 100 watts! Name.-




Directors

r«nGENé fo) woavn"v%" S Wae
TR W Fatrmount Ave., Siats Coltene B

. Vica-Pr
(}EORGE W, BAII@( N

HE AMERICAN Rapro RerLay Leacuk, Inc.,

is a npon-commercial association of radio
amateurs, bonded for the promotion of interest in
amateur radio communication and experimenta-
tion, for the relaying of messages by radio, for
the advancement of the radio art and of the
public welfare, for the representation of the radio
amateur in legislative matters, and for the main-
tenance of fraternalism and a high standard of
conduct.

It is an incorporated association without capi-
tal stock, chartered under the laws of Connecti-
cut. [ts affairs are governed by a Board of
Directors, elected every two years by the general
membership. The officers are elected or ap-
pointed by the Directors. The League is non-
commercial and no one commercially engaged in
the manufacture, sale or rental of radio apparatus
is eligible to membership on its board.

*Of, by and for the amateur,” it numbers
within its ranks practically every worth-while
amateur in the nation and has a history of glori-
ous achievement as the standard-bearer in
amateur affairs.

Inquiries regarding membership are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmit-
ting station and knowledge of the code are not
prerequisite. Correspondence should be addressed
to the Secretary. -

HIRAM PERCY MAXIM, FIRST PRESIDENT

Officers

President. . ..oooo.... Eucene C. Woobrurr, W8CMP
State College, Pa.

Fice-President. ........... Georce W. Baney, W1KH
‘Weston, Mass.
Secretary. ..o veveniin.. Kenvere B. WarNEr, W1EH
‘West Hartford, Connecticut
Treasurer. ................. ArTHUR A. HEBERT, WIES
West Hartford, Connecticut
Communications Mgr. . .... F, Epwarp Hanoy, WIBDI

West Hartford, Connecticut

General Counsel.. ...............ccc... Paur M. Seear
1026 Woodward Building, Washington, D. C.

Address all general correspondence to the administrative
headquarters at West Hartford, Connecticut.



“IT SEEMS T0 US—"

Errecrive July ist we have brand
new examinations for all classes of amateur
operator licenses! For many years we have
been familiar with the old ten-question type
of examination, which required an amateur to
write more or less of a book in reply. Now we
have an utterly new system which is very
interesting in many of its implications.

The new examinations will continue to
require the drawing of some. circuit diagrams,
and there will be a few questions involving
simple radio arithmetic. But most of the
questions will be of the type that we have seen
so often in recent years in quizzes of various
sorts, wherein a question is asked and five
answers suggested, only one of which is right.
The technical name for this animal is the
“multiple-choice question,” and educators
and psychologists say that it works out very
satisfactorily. The Commission, in fact, has
used it for the past year or so in the commerecial
examinations, Although the candlda.’r,e only
checks off the right answers, giving the im-
pression to a man who knows his stuff that the
exam ig much too easy, people experienced
with this kind of quizzing say that if a candi-
date does not know and is reduced to guessing,
it is quickly apparent in a deplorable score.
There are, of course, a great many more ques-
tions in this type of examination, the new B-C
one to contain fifty questions and the new
Class A one to run forty. Despite this, it is
figured that the amount of time consumed in
taking the examination will be greatly reduced,
while at the same time the new system
provide a much better sampling of the appli-
cant’s knowledge by virtue of the larger
number of questions, without making the
examination more difficult.

It sounds all to the good for us, then. It is
time that we had a change in the questions,
and it is time that the system was modernized
50 a8 to provide a fruer test of whether the
applicant hag that minimum knowledge which
ought to be required of him before going on the
air. But there are other advantages to us that
are possibly of equal importance:

There is scarcely any disputing the fact that
the grading of essay-type answers is always
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unsatisfactory. Great skill is necessary, in
work that is appalling drudgery, if there is to
be any uniformity between graders, and such
work is both expensive and slow. Under the
new system an applicant’s answers can be
quickly checked because they are -either
entirely right or entirely wrong. Thus the
interests of both speed and uniformity are
aided. In fact, the Commission is contemplat-
ing transferrmg the grading of amateur papers
to the field offices where the examinations are
given. Thereby, although the licenses will still
have to come from Washington, their issuance
should be materially speeded up through the
elimination of grading delays.

You fellows who are about to go up for your
tickets should take note that if you appear
during June you will be examined by the old
system, but that you will get the new examina-
tion if you go up July 1st or later. As far as can
be foreseen, the difference is purely in method
and not in the scope or difficulty in the exam,
and the same passing mark is required; so let
yourselves be guided purely by the date when
you expect to be prepared. Yes, we are, of
course, getting out a new edition of our famous
Ticense Manual as a study guide for the new
exam.

As anNouNceD elsewhere in this i issue,
the glad tidings came on April 13th that part
of our five-meter band is now open to fre-
quency-modulated voice transmission. This is
an opportunity that many of us have been
awaiting because, truth to tell, it is sometimes
very difficult to find enough noise on the 112-
Me. band to obtain a full realization of the
superiority of f.m. Heaven knows that that
is not the case on Five, and there is every
reason to expect that the use of this method
there will bring us markedly superior results.

The Commission did not specify any devia-
tion ratio for us, thus leaving us free to ex-
periment with different swings. We may try
narrow-band and wide-band and experiment
to our hearts’ content in varying the deviation
to fit a particular correspondent’s receiver. Nor
are buffer bands specified: We may swingright
out to the limits of the f.m. allocation at either
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5%.5 or 60 Me. However, we must comply with
the standing rule that, in any such allocations,
the center frequency must be chosen suffi-
ciently distant from the edges of the allocations
so that the whole effect stays within authorized
territory.

Much of the radio world is ga~ga about f.m.
We continue in the belief that it has some
great merits for amateur work but that we
eannot come to any final opinion about it

« SPLATTER ~

The smile yvou see here adorns the face of
Henry Rice, WOYZH, in celebration of the com-
pletion of the single-dial transmitter described in
this issue. The other adornment is the result of a
mighty oath not to touch a razor until the blanked
thing was finished! Incidentally, WOYZH insists
on calling the story a *report on an experiment,”
but we (and others who have seen the job) think
it has gone far beyond the experimental stage.

With the opening of a portion of the 56-Me.
band for frequency modulation occupancy there
should be added impetus to work on the ultra
highs. F.m. is just in swaddling clothes in the
ham ranks, but we hope for big things from it.

8

until we have more experience with its inter-
ference pattern. The opening of part of Five
now gives an opportunity to the numerous
splendid stations and experienced amateur
operators in this band to see just what it will
do for us, and in a band where escape from
ignition interference is more difficult than on
higher frequencies.

To work, then, five-meter gang, and swing
it! K. B. W.

(ieorge Girammer explains how simple it is to
convert the present 56-Me. transmitter for f.m.

- S o m—

Murray Crosby, W2CSY, who describes his
push-pull frequency-modulator in this issue, is
an early worker in the f.m. field and has published
several papers on various aspects of the subject
in the engineering journals. He is also an en-
thusiastic ham, active on 20-meter ‘phone. We
ran g deseription of his station in Q87 a couple of
years ago.

Ham work with television has been pretty
spotty, what with Iconoscopes at $650 a throw!
We told the manufacturers that this condition
would exist until we had a picture pick-up tube
for a comparatively few dollars —and what
would they do about it? One of the manufacturers
has replied with & tube that will do & nice job
-------- and sells for less than $25! Mr, Sherman used
such a tube in the camera he described last month
and Jim Lamb tells more of its technical features
and use in this issue.

OUR COVER

Before final results can be reported on any
idea its possibilities have to be explored thor-
oughly. There wasn't time last month, but By
(GGoodman has really delved into this business of
stretching more kilocyeles out of crystals. The
pictured result of the idea represents where work
now starts toward simplification.

We were sorely tempted to have the gadget
shown bottomside up, featuring the doghouses
for shielding, all 1aid out spic and span. Had we
had another cover available you would have
been treated to both!

FIELD DAY, JUNE 22-23

Those who like to do it out of doors will
certainly be present on the above dates. See
page 29 for all the dope.

05T for
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More on Extended Variable Crystal Control

A Report of Resulis With a Practical Unit

BY BYRON GOOPMAN,* WIJPE

TH.E story last month on the system sug-
gested by W9ZGD for extending the variation
range of variable-frequency crystals ! aroused
considerable interest in the ranks, if the letters
received at Headquarters are any indication., At
first glance, the system looks like a natural cure-
all for the various shortcomings of our present
methods of variable frequency control, but many
a discerning amateur saw the possibility for
trouble through drift caused by temperature
changes. This possibility was not overlooked by
WO9ZGD and the Headquarters staff, but lack of
time prevented a thorough investigation at the
time the story was written, so the subject was
only mentioned casually in the first article.
Further, there was certain information to be ob-
tained from the crystal manufacturers that lack
of time prevented being included in the first
story. 1t is the purpose of this article to present
the additional information and to describe a
practical unit. The unit to be described is not
intended to be the final solution since, of necessity,
it was made as elaborate as was felt necessary to
find all the answers we wanted. However, we
feel that it is & good starting point for future
design.

Reference to the previous story ! will recall to
the reader the principle of extended variable
crystal confrol. As an example, two 80-meter
eystals differing by 200 ke. at their fundamental
frequencies are used to control cascaded tripler
stages to obtain energy at the 9th harmoniecs of
the two crystals. At this point, the two Oth
harmonics have a frequeney difference of 1800
ke., and beating the two energies in a mixer stage
will give an 1800-ke. signal in the output of the
mixer. Doubling again will give a 3600-ke. signal.
If now one or the other crystal frequencies is
varied so that the frequency difference is no
longer 200 ke. but 206 ke., the difference at the
9th harmonic will be 1854 ke. and the output
from the mixer will be 1854 ke., which doubled
gives a 3708-ke. signal. Thus, varying one crystal
by 6 ke. gives an effective variation in the same
amateur band of 108 ke. when using this system
(with the 9th harmonics of the erystals and a
single frequency-doubling after beating. Other

combinations would give more or less variation, -

depending on the order of the frequency multipli-
cation).

* Agsistant Technical Editor,
i Goodman, “Extended Variable Frequency Crystal Con-
trol,”” QST, May, 1940.
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If the two crystals have the same temperature
coefficient, the resultant drift on the output
frequency will be very nearly the same as that of
one crystal working directly on that frequency.
For example, if the two crystals are cut for 3800
ke. and 4000 ke. respectively, and have a co-
efficient of 10 cycles/Me./°C., a 1°C. temperature
change will shift the 200-ke. frequency difference
to 200.002 ke. or 199.998 ke., depending on the
direetion of the temperature change and whether
the coefficient is plus or minus. At this new tem-
perature, the output from the doubler following
the mixer will be 3600.036 ke. or 3599.064 ke.,
depending on the direction of drift. It is apparent
that this is the same drift that would be obtained
from a 3600-ke. crystal with the same coefficient
and temperature change. Less extension of the
variable range would result in a drift less than
that of a single crystal, if both erystals had exactly
the same coefficient.

However, in the case of erystals with different
temperature coefficients (and practically any two
crystals will fall in this class) a different condi-
tion exists. Let us assume that the 3800-ke.
crystal has a coefficient of - 2 cyeles/Me./°C.,
the 4000-ke. erystal has a coefficient of — 2
eycles/Me./°C., and that the temperature
changes 1°C. The frequency difference at the
fundamental now becomes 199.9844 ke. or 200.-
0156 ke., depending on the direction of the
temperature change. Multiplied, mixed and
doubled, the original 3600-ke. output has now
drifted to either 3599.7192 ke. or 3600.2808 ke.
The drift of & 3600-ke. erystal with the same co-
efficient would be only 7.2 cycles, compared to
this drift of 280.8 cycles. If the 3800-ke. crystal
had a negative coefficient of 2 cycles and the
4000-ke. one had a positive coeflicient of 2 eyeles,
the drift would be the same but in the opposite
direction.

If the story on extended variable fre-
quency erystal control interested you at
all last month, you will want to learn the
results of further experimentation as set
forth in this story. If you overlooked last
month’s story and had planned skipping
this one too, you’re making a mistake
unless, of course, your present method
of frequency control satisfies you com-
pletely.
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Fig. I~ Circuit of the extended variable control exciter.

C1, Gz~~~ 100-pufd. midget variable
(Hammarlund HF-100).

g — 35-ppfd. mldget variable (Na-
tional U 5).

Cay Cp — ?S-pufd. mxdget variables,
ganged (National UM-35).
Cp —- 100-pufd. midget mica.
Ur —250-4ufd. midget mica.
48 ~= 200-ppfd. midget mica.
Cy — 0.01-ufd. 600-volt paper.

Ci1o — 0.002-xfd. midget mica.

Cit, Ciz — 60-250-uufd. adjustable
mica trimmer (Mallory
CTX955).

Cia — 8-pfd. 450-volt_electrolytic.

Ri — 75,000 ohms.

Ra — 50,000 ohms.
Ra — 2000 ohms.
Re— 300 ohms,
Rs —- 1000 ohms,
wound.
All resistors are l-watt unless
otherwise mentioned.

Swi—- Two-circuit two-position
rotary.

Swa — S.p.s.t. toggle,

Ch;, Chz —8 henrys, 150-ma,
{Thordarson T-13(30).

Ty — 750 volts c.t., 150-ma., with
5. and 6.3-volt windings
{Thordarson 'T-13R15).

[1, L+ —20 turns No. 24 d.s.c.,

10-watt  wire.

closewound on¥4-inch diam

orm.

Ls, Lt~ 12 turns No. 18 enam.,
self-supporting, 34-inch long,
34-inch diam.

Ls —4 turns No. 18 enam., self-
supporting, 3j-inch diam.,
34-inch long.

Ls — 70 turns No. 32 d.s.c., close-
wound on 3f-inch diam.
form.

L7 — 28 turns No. 32 d.s.c., close-
wound on ¥ .inch diam.
form.

Link is 6 turns No. 24 enam.
closewound at ground end,

The other possibility is that of erystals with
coefficients of the same sign but of different
values. If, for example, the 3800-ke. crystal had
s cocfficient of 2 eycles and the 4000-ke. crystal
had one of 4 eyeles, a 1°C. change would result in
a change at the vutput frequency (3600 ke.) of
151.2 cycles, compared to a change of 14.4 eycles

for a 3.6-Me. crystal with a coefficient of 4 cycles.
If the 3800-ke. crystal had a coefficient of 4
cycles and the 4000-ke. crystal had the 2-cycle
coefficient, effective drift for a 1°C. change
would be 129.6 cycles.

However, it is well to note that if the 3800-ke.
erystal has a coefficient 40/388 of that of the

A view under the chassis shows the ar-
rangement of the shield compartments and
the various components. The two oscillator
plate condensgers are tuned through holes
in the side of the chassis, and the tripler
plate condenser is tuned from the rear of
the chassis. The mixer tuning condenser
is the one on the gang towards the rear of
the set.
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The complete unit viewed from the top
shows nothing unconventional except the
shield cans around the crystal holders. The
two tubes directly behind the crystal
holders are the 6V6 oscillators. 'The 6N7
tripler is directly behind the two oscillator
tubes, with the VR-150 voltage regulator
sitting on the rear right-hand corner. The
switch on the front at the right selects one
of two erystals — the knob controls the
tuning of the mixer and output stages.
The chassis measures 10 by 14 by 3 inches.

4

4000-ke. one and of the same sign, temperature
changes would have no effect whatsoever on the
output frequency! Thus, even though the actual
coefficients were on the order of 100 ¢ycles/Me./°C.,
there would be no change in output frequency
with temperature changes, providing the two
crystals were maintained at equal temperatures
at all times.

We are therefore faced with a fundamental
disadvantage of the system - the fact that tem-
perature effects are greatly accentusted unless
crystals are used that have very nearly the same
temperature coefficients. Two obvious solutions
are immediately apparent: either use crystals
with the same coefficients, or control the tempera-
ture of the crystals. The first solution runs into a
snag when it is learned that, at the present, the
crystal manufacturers ecannot economically
furnish two crystals with the necessary definite
integral frequency difference and with the same
temperature coefficient. The second solution is
possible but not likely to appeal to many con-
structors at first glance.

Having painted a solid black picture thus far,
now is a good time fo introduce some rays of
light. First off, the crystals are running steadily
even during receiving periods (the mixer is keyed
in the cathode, and no signal appears on the
signal frequency with the key up) so the tempera-
ture of the crystals doesn’t take too long to
settle down to s steady value. Also, the Bliley
Company, the maker of the variable-frequency
erystals, tells us that, on the average the VI-1
units have a coefficient of = 2 eycles/Me./°C.,
although they are only rated at not exceeding
o= 4 cycles. The new VF-2 units, which are
capable of a 12-ke. variation‘on 80 meters, have
4 temperature coefficient 10t exceeding 55 cyeles,
but we are told that it averages fairly close to 45
eyeles. Thus it might be possible to use two of the
higher-drift crystals and, by virtue of their closer
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agreement in temperature coeflicient, end up
with a system having no more drift than with the
low-drift crystals and much greater range of
frequency variation.

A Practical Model

In order to learn the answers to the above
questions and to find out how serious the tem-
perature drifts might be under normal operating
conditions, a practical model was constructed.
No particular attempt was made to simplify the
thing, since it was decided that it would be
better to work with a unit which had everything
in it designed for best operating conditions. If the
system was impractical in this version, it would
be useless to try to simplify it.

A glance at the wiring diagram in Fig. 1 shows
that two 6V6 tubes were used in the Tri-tet cir-
cuit ag crystal oscillators. The plate circuits of
these oscillators, which use crystals in the high-
frequency end of the 80-meter band, are tuned
to the third harmonics, which fall between 11 Me.
and 12 Mec. Energy from these plate circuits is
coupled into the triode sections of a 6N7, and the
frequencies are tripled again by using high-
resistance grid leaks and tuning the plate circuits
to the third harmonics, which fall around 35--
36 Mec. A single plate circuit. does for both seec-
tions of the tube. Energy from this tank circuit is
fed into & 6V6 mixer which is keyed in the eathode
cireuit, and doubling to the 80-meter band is done
in another 6V6. For ease in operation, the plate-
eireuit tuning condensers of the mixer and doubler
are ganged. A VR-150 voltage regulator tube
keeps the voltage on the crystal oscillators con-
stant at 150 volts, to eliminate any chirp that
might be caused by voltage fluctuations.

The photograph of the top of the unit shows the
arrangement of the tubes and crystals. Provision
was made for three crystals, in case the VF-2
units could not be used. The crystals are plugged
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in to b-prong tube sockets. The bottom parts of
the new Millen shield cans were used as shields
around the crystals, so that the upper part of
the shield cans could be slipped over to furnish
more complete shielding and a support for the
flexible shafts necessary to adjust the crystals
from the front panel when & cabinet is used. A
switch on the front of the chassis sclects one of
two crystals for one of the oscillators, and a
toggle switch cuts off the plate power until the
tubes have warmed up. If this toggle switch isn’t
included, the VR-150 will draw too much current
when the set is first turned on. The large knob
controls the two ganged condensers which tune
the mixer and doubler tank circuits.

Many more of the details of construction can
be seen in the photograph of the underside of the
chassis. It will be seen that sheet aluminum was
used to form shield partitions between the various
sections of the unit. The shielding was formed to
divide the chassis into sections housing each
oscillator, the tripler stage, and the mixer-
doubler gang. The bottom plate to the chassis
rompletes the shielding when it is fastened in
place.

The two small variable condensers used to tune
the plate circuits of the crystal oscillator are
mounted, with insulating washers, on the shield
separating the two compartments. They are ad-
justed by an insulated screwdriver through small
holes in the side of the chassis. Their respective
coils are self-supporting and are mounted directly
on the terminals of the condensers. The cathode
coils are wound on small bakelite forms (National
XR-3) which are supported by a couple of the
bolts used to fasten the tube sockets.

The plate condenser for the tripler stages is
mounted on the back of the chassis with the
small pillars furnished with the condenser. The
shaft was sawed off and slotted so that it could be
adjusted from outside the chassis with an in-
sulated screwdriver or aligning tool.

The two condensers used to tune the mixer and
output stage are mounted on the underside of the
chagsis and supported by the small angles fur-
nished with the condensers. A flexible coupling
is used to gang them and another is used to
connect to the brass rod projecting through the
front of the chassis. Two small brackets of alu-
minum were made to mount on the other ends of
the condensers, and these brackets support the
padding condensers, C'11 and Cie. Padding conden-
sers are necessary to bring up the circuit ¢ and
to help in tracking. The coils in the mixer and
output stage, uniike the other stages, are wound
on 24-inch diameter polystyrene forms (National
PRF-2) fastened to the chassis at convenient
points with polystyrene cement or regular coil
dope. Amphenol microphone connectors at the
rear of the chassis serve as convenient connections
for the output and the key. Wires carrying r.f.
between stages were fed through the new small
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ceramic tubes (32150) made by Millen which can
be sweated in place with a soldering iron.

The extra sockef, on the chassis was provided to
take a 6E5 “magic eye” tube, to be used as an
indication of resonance in the output circuit. It
was connected as a grid-leak detector to the
ungrounded side of the output link, but the volt-
age developed wasn’t high enough to give the
kind of indication we wanted, and the 6E5 is not
shown in the wiring diagram.

There is, of course, nothing more to lining up
the unit than there is to tuning a simple exciter
unit. The only precaution necessary is to sce
that the circuits are not tuned to the wrong
harmonics. Also, it is advisable to do the original
tuning with the VR-150 out of the circuit and
with the resistor R shorted, so that a neon bulb
can be used as a resonance indicator. The plate
tanks of the oscillators will tune with their
condensers practically fully meshed and the
tripler tank should tune with the condenser set
about balf meshed. When the oscillators and
tripler have been tuned, and r.f. shows on the
grid of the mixer stage, the key can be closed and
the mixer padder C1 adjusted until r.f. shows on
the grid of the doubler 6V6. The pad (2 is then
adjusted until r.f. shows on the plate of the
doubler tube.

The next step is to check the performance of
the VR-150, which is done by cutting in 2 0-50 or
0-100 milliammeter between the VR-150 and
ground. The current to ground should be between
20 and 30 ma.— any wide deviation from this
will result in less effective regulation by the tube.
If the current is too low, decrease the value of
R, and if the current runs over 30 ma., increase
the value of Rs.

The tracking of the ganged condensers can be
checked by turning the tuning condensers C'y-C’s
nearly full in, adjusting the variable crystals
until & signal on 3500 ke. is obtained, and then
adjusting the trimmers Cy1 and Cy2 for maximum
output. Then adjust the crystals for a signal
at 3900 ke. and tune the tuning condensers
C4-Cp for maximum output. If it is possible to
further increase the output by adjusting the pad-
ding condensers, it indicates that the two circuits
are not tracking. However, the values are not too
critical and, if the coil dimensions are followed
closely, no trouble should be experienced. The
other condensers (C4, Cz and C3) can be trimmed
up in the middle of the range, and practically no
loss in output will result from their slight mig-
tuning at the edges of the range. The output from
this unit, with 275 volts being delivered by the
power supply, is about 4 watts, plenty to drive
the average beam-power tube.

Keying should be chirpless and click-free. Any
chirp indicates that the voltage regulation on the
oscillators is not right, and it should be checked
again, Slight clicks caused by the breaking of the

{Continued on page 98)
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A New Iconoscope for Amateur
Television Cameras

An Economical 2-Inch Electrostatic-Deflection Type Tube

BY JAMES

THE heart of the experimental camera-
modulator unit described in the May issue of
QST is a developmental Iconoscope tube designed
especially for use in amateur television trans-
mitters. Although much smaller than the stand-
ard commercial types, the amateur model is a true
Iconoscope operating on the storage principle and,
despite a small-size mosaic, it is suitable for
generating & clear picture of at least 120 lines for
transmission in the 112-116-Mec. amateur band,
or in a higher-frequency band available for ama-
teur television transmission. In addition, the tube
is also admirably adapted to use in experimental
demonstration systems for teaching television
principles and in simple television systems using
wire-line transmission to points remote from the
scene of action.,

In addition to its low-cost design features, the
new “ITke” permits further economies in practical
application in that it requires much less elaborate
auxiliary equipment than its commercial pred-
ecessors. Since the tube operates on a second
anode voltage of only 600 volts, the cost of the
high-voltage supply is small. Because electrostatic
rather than magnetic deflection is used, a separate
deflecting yoke is not required. The mosaic is
perpendicular to the axis of the electron gun so
that keystoning circuits are unnecessary. Since
the mosaic is less than 2 inches in diameter, a
relatively inexpensive short focal-length lens
satisfies the requirements for good picture pickup.

A convenient feature of the design of the Icono-

# Research Engineer, A.R.R.L.

J. LAMB,* WIAL

scope ix that its electrostatic deflection system is
similar to that of the 902 miniature cathode-ray
tube so that the latter can be readily used in con-
junction as a monitor and electronic view-finder.
The same anode and filament supply may be used
for both tubes and the corresponding deflection
plates may be operated effectively in parallel
from the same sweep generators, vertical and
horizontal, In addition to being something of an
innovation in television practice, this feature is
also a great convenience.

The picture viewed on the 902 monitor sereen
is the same, in both size and shape, as the image
focused on the mosaic of the Iconoscope. How-
ever, this does not mean that the picture is
restricted fo this size in reproduction on the
receiving Kinescope. At the other end of the
transmission cireuit, whether it be wire or radio,
the picture may be “blown up’ on the sereen of
a 3-inch cathode-ray tube, or to even greater
dimensions with a Iarger tube,

How It Operates

The principal parts of the Iconoscope are the
mosaic, signal electrode, collector, and electron
gun with horizontal and vertical electrostatic
deflection plates. The position of these parts in
the developmental amateur Iconoscope is illus-
trated in the functional diagram of Fig. 1. The
mosaic consists of a large number of small photo-
sensitive particles deposited on one face of a
transparent sheet of insulation. The particles are
spaced a very small distance apart on the sheet

¢

The developmental amateur Iconoscope
(left) as it appears alongside the standard
commercial type (right) used in television
broadcasting. Both tubes are produced
by RCA Mfg. Co., Inc., Harrison, N. J.

¢
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g0 as to be insulated from each other. On the op-
posite face of the insulating sheet is a transparent
conductive film, the signal electrode. This elec-
trode is in contact with a band of conductive
material on the inner surface of the bulb, Another
band of conductive material is mounted on the
external surface of the bulb, directly over the
internal band. The capacitance between the two
bands, in series with the capacitance between the
signal electrode and mosaie, provides coupling
between the mosaic and the signal-electrode
terminal.

In operation of the Iconoscope, an image of a
scene is focused on the mosaic, and the beam of
electrons provided by the gun is made to scan the
image. As the beam moves over the image, there
is generated across the load resistor a voltage
whose magnitude at any instant depends on the
image brightness at the point where the beam is
at that instant. This voltage is used as the video
signal for television transmission of the scene
viewed by the Iconoscope. The process by which
the Iconoscope generates this voltage can be
described briefly as follows:

Consider first the action of the tube when the
mosaic is scanned by the beam with no illumina-
tion on the mosaic. When the electron beam
strikes & mosaic particle, the particle emits
secondary electrons, the number of secondaries
being several times the number of beam elec-
trons striking the particle. Some of these secon-
daries return almost immediately to the particle;
the rest escape and go either to the collector or to
other parts of the mosaic. During the first part
of the time of contact between the electron beam
and mosaic particle, most of the secondaries
emitted from the particle escape from it. Because
the particle is insulated, its potential changes
in the positive direction as long as the number of
electrons escaping from it is greater than the
number of electrons flowing to it. The number of
electrons which escape depends on the potential
of the particle, the number becoming less, of
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course, the more positive the particle becomes.
Hence, if the beam is on the particle a sufficiently
long time, the particle will be driven to a positive
potential at which the number of electrons escap-
ing is equal to the number of electrons arriving.
In usual operation, the time required for the beam
to pass over a particle is long enough for the
particle to attain this positive potential. The
value of this potential for typical operating condi-
tions is a few volts positive with respect to the
collector; this is the maximum positive potential
attained by a photosensitive particle.

After the beam passes the particle, some of the
secondary electrons emitted from the rest of the
mosaic fall on the particle. The arrival of these
electrons changes the particle potential in the
negative direction to a new value. In a typical
operating condition, this value is a few volts
negative with respect to the collector. With no
light on the particle, the particle stays at this
negative potential until the next time the beam
strikes, when the particle again releases electrons
and rises to its maximum positive potential.

Consider now the action of the tube when the
mosaic is scanned with part of it illuminated.
Both an illuminated particle and an unilluminated
one, when struck by the beam, rise to the same
mazxtmum positive potential of a few wolts with
respect to the collecior. During the time between
contacts with the beam, both the illuminated
particle and the unilluminated particle receive
electrons from the rest of the mosaie, and, there-
fore, charge in the negative direction during this
time. The iluminated particle, however, at the
same time emits electrons, the emission being
caused by the light on this particle. The illumi-
nated particle, therefore, does not fall to as
negative a potential as the unilluminated one
does. Hence, the next time the beam strikes, the
illuminated particle does not have as far to rise to
reach maximum positive potential. As a result,
less charge 13 released to the collector when the
beam strikes the illuminaled particle than when the
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Fig. 2 — Dimension drawing of the Iconoscope.

beam strikes the unilluminated one. The difference
in charge is approximately proportional to the
difference in illumination.

Now consider the action of the tube when an
image is focused on the mosaic and scanned by
the electron beam. As the beam moves over the
mosaic, varying amounts of charge flow from the
mosaic to the collector, the amount of charge
flowing at any instant being a measure of the
light on the particle where the beam is at that
instant. In other words, & video signal current
flows between the mosaic and collector. It can
be seen that, since the beam current to the mosaic
is constant, the video signal current must com~
plete its circuit path through the load resistor,
the capacitance between the external and internal
bands and the capacitance between the signal
electrode and mosaic, as shown in Fig. 1. The
voltage developed across the load resistor by
this signal current is the video signal output of
the Iconoscope.

Tt also can be seen that when the beam moves
from a dark portion of the image to a brighter
portion, the electron current from the mosaic to
the collector decreases. The output voltage, there-
fore, changes in the negative direction. Hence, the
signal output of the Iconoscope ia of negative
polarity; that is, a highlight in the image is repre-
sented by a relatively negative value of signal
voltage; a shadow in the image is represented by
a positive value,

This peculiarity in polarity of output requires
an odd number (1, 3, 5, etc.) of conventionally
coupled video amplifying stages between the
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Iconoscope signal output and Kinescope (or
monitor) grid to give the correct polarity for
positive reproduction of the picture. For modula-
tion with negative polarity (in accordance with
usual American practice) an even number of
conventionally coupled amplifying stages should
be used — including the modulator when the
output is taken from its plate circuit. It must be
remembered that there is no reversal of polarity
in a cathode-follower coupling stage (that is, one
in which the cathode resistor is the output cou-
pling load); therefore such stages are not to be
counted in determining whether the total number
is odd or even.

Tentative Characteristics and Ratings

Heater voltage (8.c. 0r di6.) v evsvveannnes 6.3 volts
Heater ourrent. .c.oovveevnnernsennnnnes 0.6 ampere
Direct interelectrode capacitances:
Contral electrode G1 to all other electrodes 7  ppfd.
Deflecting plate D1 to all other electrodes 6  upfd.
Deflecting plate Ds to all other electrodes 5  ppid.
Signal-electrode terminal to all other elec-
trodes (with external shielding)........ 11 ppfd.
Bignal electrode to signal-electrode ter-
i upfd,

Maximum Ratings and Typical Operating
Conditions
{Voltages are specified with respect to cathode)

Anode No. 2 and collector voltage *.... 600 max. volis
Focusing electrode (Anode No. 1) volt-
Y Y 200 max. volts

Control electrode (Grid G1) voltage....
Negative grid bias for current cut-off. ..

Never positive
Not more than
15% of Anode

No. 2 voltage
D.c. resistance between grid and cathode 1max. megohm
Peak voltage between anode No. 2 and
any deflecting plate.cocoveeneneans 350 max, volts
Typiecal Operation:
Heater Voltage. ccoveerveeianinnss 6.3 volts
Anode No. 2 and collector voltage... 600 volis

Anode No. 1 voltage. .vcveveensnes 150 approx, volts

Grid voltage. .ooveecerarerones Adjust for best picture

Horizontal deflecting voltage (Da-D4)t 200 volta

Vertical deflecting voltage (D1-D2)t

# Design maximum for 117-volt line,

1 Peak-to-peak value required for scanning full mosaic
diameter,

225 volta

Base Connections
The base connections (also shown in a bottom-
view diagram) are as follows:
Pin 1 — Anode No. 2 and Deflection Plates (Ds,

Dy)
Pin 2 — Cathode and Heater (K,H)
Pin 3 — Anode No. 1 (4y)
Pin 4 — Free Vertical Deflection Plate (Dy)
Pin 5 — Grid (Gh)
Pin 6 — Free Horizontal Deflection Plate (D)
Pin 7 — Heater (H)
Pin 8—No connection (actually connected
within tube to Pin No. 1)

The tab on the metal band at the front of the

tube is the signal plate connection. The pin num-
(Conlinued on page 96)



(etting on D6-Megacycle F.M.

Transmitting Methods; Checking Linecarity and Deviation

BY GEORGE GRAMMER,* WIDF

0PENING of the 58.5-60 Mec. region to
amateur frequency modulation gives us a real
opportunity to test the merits of the system on
an equal footing with amplitude modulation.
This summer, we hope, will find enough operation
to show whether a large number of stations can
work comfortably at the same time in & given
band of frequencies. Of the noise suppression,
especially on the ignition ever present at most
locations, there can be no doubt. The question
mark is our old friend, interference.

The new rule makes only two technical specifi-
cations: that the total frequency band emitted be
confined between the specificd limits, and that
the frequency-modulated signal be free from
amplitude modulation. The latter requirement is
relatively casy to meet and the transmitter’s
performance in this respect can be checked quite
gimply. The first is permissive in at least one
sense — it leaves us free to select our own stand-
ards as to the amount of frequency deviation to
be used. On the other hand, it imposes the obliga-
tion on the amateur to know the width of the
channel his transmitter occupies, and to place his
carrier far enough inside the band limits so that
none of the effects extend outside.

The froublesome question is that of the
amount of deviation to use — troublesome not
particularly from the standpoint of transmitting

# Technieal Editor, ¢87'.

hut because receivers have to be designed and
built for a specific band width. No doubt
most of those who build f.m. receivers right now
are doing so partly for broadecast reception — a
reasonable enough state of affairs since relatively
few amateur stations are yet on the air with f.m.
A receiver with sufficient band width for b.c.
reception is considerably wider than is necessary
for amateur work, so that the selectivity is not
all that could be desired. Fortunately, the inter-
ference question is not acute at present, so per-
haps it is not too bad an idea to make the receiver
take in broadeasts as well as ham communication.
The chief effect of narrow-band (* narrow” in a
relative gense) transmission received on a wide-
band receiver is that the audio output is not as
great, but since the noise is also lower the signal-
to-noise ratio is not affected to any appreciable
extent. The receiver deseribed by Byron Good-
man in recent issues * was designed with 5-meter
f.m. in mind, and also is suitable for broadecasting.

On the other hand, we should not let such re-
ceiver considerations too greatly influence the
choice of a figure for frequency deviation at the
transmitter. Setting standards is perhaps not de-
sirable until we have enough experience with the
system to know what we need, but it ¢s desirable

1 Goodman, “A Praetical 112-Me. Converter,” QST,
March, 1940; ** A Complete 5-Mc L.F. System,” QST April,
1940.

¢

This modulator-oscillator unit, originally
described in January QST, can work into
practically any crystal-controlled 56-Me.
transmitter for frequency-modulated out-
put. It contains a speech amplifier and
power supply, so that no additional equip-
ment is needed. A detailed description will
be found in the January issue, to supplement
the information given in this article.
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Now for a real tryout of frequency
modulation in ham communication —
on a band where its possibilities can be
explored to the full! Any 5-meter rig that
meets the present a.m. regulations can
be converted to f.m. in 58.5-60 with little
trouble or expense. Here’s how == with
some new dope on measuring deviation
and checking linearity.

to permit those who want to build more selective
receivers to do so and get the benefit of them. It
is true that the deviation is easily controlled at
the transmitter and therefore can readily be
adjusted to fit any given receiver, but a wider
swing than is necessary to obtain the benefits of
the system is not the way to make economical use
of the frequencies available.

For wvoice communication the standards
adopted for f.m. police work seem reasonable.
These call for a maximum deviation of 15 ke., or
a channel width of 30 ke., and are based on a
deviation ratio of 5 (about the same as in broad-
casting) for an upper audio-frequency limit of
3000 cycles. Such an a.f, range is adequate for
good intelligibility, although it does not meet
“high-fidelity”’ standards. Nevertheless the same
channel width for 5-meter f.m. is probably a good
idea. Audio frequencies above 3000 cycles could
still be transmitted in such a channel — fre-
quencies up to 5000 cycles would not cause
sidebands of appreciable strength outside the
30 ke. — at the expense of the deviation ratio.

A receiver designed for such a channel could be
built along the same lines ag the receiver in the
March and April issues.! The only change would
be to substitute “straight” 5-Me. i.f. transform-
ers, without resistance loading, for the f.m, units
labelled T4, Ty, and T3 (Fig. 1, page 18, April
QST), & diode transformer being used at T's. The
discriminator transformer, T4, would remsin as
specified. The regular 5-Me. units give a band
width of just about 30 ke., and thus are quite
suitable for 30 ke. f.m. and not too bad for a.m.
reception.

Transmitting

The man who already has a crystal-controlled
56-Me. transmitter, will find the business of
adapting it to {.m. rather easy. Quite the simplest
arrangement is the reactance modulator, already
deseribed in January QST.2 The circuit is repro-
duced here as Fig. 1. If the transmitter incorpo-
rates an e.c.0., this modulator circuit is all that
need be installed to go on f.m. at once. The mod-
ulator is simply connected across the oscillator
tank as shown, and an audio signal from the

2 Grammer and (foodman, “‘Wide-Band Frequency
Modulation in Amateur Communieation,” QST, January,
1940,
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speech amplifier fed between ground and the
terminal marked ‘ Audio input.” A maximum of
about 2 volts of audio is required; it may be taken
from any suitable point in the speech amplifier
behind the gain control.

A complete unit suitable for working into the
erystal oscillator tube in a ecrystal-controlled
transmitter is shown in Fig. 2. This is the same
outfit that was described in January QST7, but
with the wiring diagram all in one piece for con-
venience. It needs no further detailed description
here. Additional coil data have been provided to
make the unit applicable to transmitters starting
out with crystals of various frequencies.

The r.f. output of the unit shown is intended to
be fed through a link to a tuned circuit which
substitutes for the crystal in the crystal oscillator.
This tuned ecircuit is resonant at the same fre-
quency as the output tank of the confrol unit,
LoCy in Fig. 2, and is in fact identical with it in
construction. In transmitters using triode or
pentode crystal oscillators in which the tubes are
not well screened, it is advisable to use the crystal
oscillator tube as a doubler rather than as a
straight amplifier, If the transmitter uses a 7-Me.
crystal oscillator, for instance, the output of the
unit of Fig. 2 can be on 3.5 Me. and the grid
cireuit of the ex-crystal tube tuned also to 3.5 Me.
This will avoid difficulty with self-oscillation in
the ex-crystal tube. With a pentode oscillator it is
possible to work straight through provided the
grid tank substituted for the crystal is tuned well
on the high-frequency side of resonance, but this
procedure is not advisable since it may make the
modulation non-linear. It is rather important
that all circuits in the transmitter be tuned “on
the nose” for best performance. Of course, if
the crystal tube is a well-screened transmitting
type it can be used as a straight amplifier.

Fig. 1-~The simple reactance modulator circuit.
Cy — 3~30-pufd. compression trimmer (set full open).
Cz, Cs — 250-pufd. mica. (Cz not needed when there is

no d.c. voltage on oscillator tank.)
C4 — 0.01-pfd. paper.
Cs — 8 pfd. electrolytic, 450-volt.
Ce — 0.01-pfd. paper.
Ri1 — 0.5 megohm, }3-watt.
Rz — 300 ohms, }4-watt.
Ra ~~ 30,000 ohms, 1-watt.
R4 — 0.5 megohm, Yg-watt,
Rs — 50,000 ohms, 1-watt.
RFC — 2.5-mh. r.f. choke.
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Fig. 2 — Circuit diagram of the control unit for use with normally crystal-controlied transmitters.

€1 — 150-ppfd. silvered mica for
7 Me., 650 pufd. for 3.5 Me.;
1150 gpfd. for 1.75 Me.

Cg— log-mtfd variable (National

Cg— SO-ppfd vanable (Hammar-
Jund HF-50).
Cq4 — 100.gufd. mica.
Cip — 250-pufd. mica.
g — 0.001-ufd. mica.

Cs, Cs, Co, C10 — 0.01-fd. paper.
C11 — 3-30-ppfd. compression trim-
mer (set full open).

Cyz ~— 250-ppfd. mica,

Ciz — 0.01-xfd. paper.

C14 — 8-ufd. electrolytic, 450-volt.

Ci1s ~ 0.01-ufd. paper.

Ciey, C17 — 10-pfd. 25-volt electro-
Iytic.

Cis — 0.1.ufd. paper.

Ci1e, C20 —0.01-fd. paper.

Ca1 ~« Dual 8-ufd. electrolytic, 450

volt.
Caz, G2~ 8-pfd. electrolytic, 450-
volt.

Rt — 0.1 megohm, 1-watt.

Rg — 25,000 ohms, 1-watt.

Rs, R4, Rs — 50,000 ohms, 1-watt.

Re — 300 ohms, l4-watt.

Ry — 0.5 megohm, Y4-watt, .

Rs — 300 ohms, 15-watt.

Rg — 30,000 ohms, I-watt.

Rio — (1.5 megohm, }4-watt,

Rix — 50,000 ohms, 1-watt.

Riz — 5 megohms, L4-watt,

Riz — 900 ohms, }4-watt,

Ri¢ — 1 megohm, }4-watt,

Ris — 0.25 megohm, }4-watt.

Ris — 0.5-megohm volume control,

Ri7 — 2000 ohms, }4-watt.

Ris — 50,000 ohms, ‘4-watt.

Rig — 0.25 megohm, }s-watt.

Rzo — 0.15 megohm, 1-watt.

RFC — 2.5-mh. rv.f. choke.

L1 — 7 Me.: 10 turns No. 18 enam-
elled, length 3¢ inch, di.
ameter 1 inch, tapped 3rd
turn from ground.,

3.5 Mc.: 11 turns No. 24
enam., length 3{ inch, di-
ameter 1 inch, tappcd 4th
turn from ground.

1.75 Me.: 21 turns No. 24
enam., length 1 inch, di-
ameter 1 inch, tapped 6th
turn from ground

Lz — 14 Mec.: 10 tuarns No. 18

7 Me.: 7 turns No, 18

3.5 Mec.: 40 turns No. 2

1.75 Me.: 75 turns No. 26

All coils wound with enamelled
wire on 1}%4-inch diameter
forms (Hammarlund SWF.
4). 1.75-Mec. coil close.
wound; others spaced to a
length of 134 inches.

Link 3 to 5 turns, not critical.

L3 — 10 henrys, 40 ma.

T1 — 250 volts at 40 ma.; 6.3 volts
at 2 amp.; 5 volts at 2 amp.
(Thordarson T13R11).

Sw — S.p.s.t. toggle switch.

Note: Data for Li subject to individual trimming for proper frequency coverage. Adjust mductance by changing
turn spacing to bring low frequency end of band near maxmmm capacity on Ca. Coil specifications given apply to
coil centered in round shield 2 inches in diameter and 214 inches high. The 3.5- and 7-Me. coils will give full cover-
age of the 56-60-Mc. band with Cz. 100 gxfd.; the 1.75-Me. coil will cover approximately 57-60 Me. with the same

variable condenser.

With harmonic-type oscillators the input fre-
quency can be the same as that of the crystal,
sinee the output frequency of the crystal tube is
already a harmonic. In the Tri-tet the cathode
tank should be short-circuited; in the types
using a cathode impedance to provide feedback
this impedance also should be shorted. Care
should be taken to avoid short-circuiting the
grid bias, whether from a cathode resistor or grid
feak. In the latter case this usually will mean
that a blocking condenser (500 uufd. or larger)
ghould be connected between the “hot’” end of
the grid tank and the grid of the ex-crystal tube,
with the grid leak (and choke) connected on the
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grid side of the condenser. Such a blocking
condenser can be incorporated in the plug-in
tank. The grid tank tuning condenser can be a
small air padder mounted in the coil form.
Those who salready have a suitable power
supply and speech amplifier can omit the lower
part of Fig. 2 and build simply the oscillator,
buffer and modulator. Transformer input to the
modulator, Fig. 3, ean be used in case the avail-
able speech amplifier happens to have a low-
impedance output circuit. The transformer and
gain control connect between ground and point
“A” of Fig. 2, Ry being omitted. Any of the
conventional methods may be used, in fact, to
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couple the modulator to an available speech
amplifier, with one precaution —if a high-im~
pedance connection is used the “hot’’ lead should
be shielded to prevent hum pickup.

Checking Linearity

The principles upon which the transmitting
system operates have already been covered in
some detail,2 and for the most part do not need
to be repeated. It is essential to be able to check
the linearity of the modulator and the extent of
frequency deviation; linearity because unequal
frequency deviations on either side of the carrier
for a given symmetrical grid voltage mean a.f.
distortion, and deviation because it is necessary
to know that the signal is within the predeter-
mined channel limits. These are comparable to
checks of waveform distortion and percentage of
modulation in the amplitude system.

The frequency shift in a simple oscillator-
modulator gystem depends upon the initial tank
current without modulation, and the amplitude
of the r.f. current which the modulator can draw
through the tank. Assuming a given oscillator
tube and fixed plate voltage, the tank current is
determined primarily by the L/C ratio of the
tank, being higher for a high-C tank circuit. ‘The
modulator current is, of course, determined by
the characteristics of the modulator tube and the
r.f. load in its plate circuit. The higher the L/C
ratio of the oscillator tank circuit, the smaller
is the effect of the modulator current on the
circulating current flowing through the tank
inductance. Consequently the system will be less
sensitive to a given audio modulating voltage as
the oscillator is made more high-C,

For highest carrier stability it is desirable to
make the oscillator tank high-C, in aceordance
with usual practice. If we assume a figure for
deviation, then the problem becomes one of
determining the highest amount of C that can be
used in the tank without running into the Limits
of modulator capability before the desired devia-
tion is reached. Taking 15 ke. as a desirable
maximum deviation on 56 Me., then the devia-
tion necessary ab the modulated oscillator is equal
to 15 divided by the ratio of the oscillator fre-
quency to 56 Me. For example, if the oscillator
is operating on 7 Me., the oscillator deviation
will be 15/8, or 1875 cycles; if the initial frequency

T

A Input

Fig. 3-——Toput circuit from line to wmodulator.
Transformer T is a line-to-grid audio. R is a .5-megohm
volume control. The input circuit connects to point A
in Fig. 2 when an external speech amplifier is to be used.
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is 3.5 Me., the oscillator deviation will be 15/186,
or 937 cycles.

When the frequency shift iz small in com-
parison to the initial frequency, which is the case
even with wide-band modulation, the frequency
deviation is practically proportional to the r.f.
current drawn by the reactance modulator. For
linearity, the modulator r.f. plate current must be
directly proportional to the instantaneous voltage
between modulating grid and cathode. The audio
voltage simply operates as a rapidly-varying
gain-control bias which determines the amplitude
of the r.i. current flowing in the modulator plate
circuit as a result of the r.f. voltage which ap-
pears at its control grid. The operation of the
modulator is essentially Class-A; in fact, it re-
sembles in many respects the van der Bijl type
of modulator.

The fact that the modulator is a Class-A type
device makes possible a rather simple method of
checking linearity. A distinguishing feature of
single-tube Class-A operation is steady d.c. plate
current for any signal amplitude which does not
exceed the limits of linearity. A change in d.c.
plate current indicates distortion, and hence a
ghift in the reading of a meter conneeted in the
plate circuit shows that the operation is no longer
linear. This method applied to the modulator of
Fig. 2 showed excellent agreement with data ob-
tained by the rather laborious point-by-point
method of measuring frequency change for small
changes of modulating-grid bias. The plate-
current shift with acceptable distortion is of the
order of 0.1 milliampere in a steady plate current
of about 4.5 ma. There is & rather sudden shift in
plate current as the audio signal is increased
beyond the maximum point, with the result that
the meter makes a rather good linearity indicator
under voice operation — and, if the limit of
desired deviation and the limit of linearity are
reached at the same time, & good maximum-
deviation indicator as well.

Checking linearity by plate-current shift
would not necessarily work with all types of
modulators — the push-pull type, described else-
where in this issue,® might not show the same
effect — and it is conceivable that the single-tube
reactance modulator under some conditions might
show no plate-current shift even when the dis-
tortion is appreciable. A comparable condition
would be that which oceurs with ordinary
grid-bias moduylation when the output is flat-
tened both gt the top and bottom of the mod-
ulated wave. However, it is & useful method, and
it can be double-checked by applying a tone
signal to the modulator, listening to the signal
on an f.m. receiver, and increasing the modulat-
ing signal until the receiver output shows dis-
tortion. This is easily recognized by ear when a
pure tone is used, as the sound fakes on g different

3 Crogby, “Reactance Tube Frequency Modulators,”
€87, June, 1940.




character. Those musically inclined will recognize
it as the presence of two tones an octave apart
rather than a single tone. If an oscilloscope is
available it can be used for 2 visual check of the
wave form to see if any change occurs as the
modulation is increased.

Distortion or non-linearity in the operation of
the modulator also means a shift in the mean
output current of the modulator, and this in turn
naturally causes a shift in the mean or carrier
frequency of the oscillator. The effect of carrier
shift is to increase the noise when the carrier is
modulated, so it is necessary to make sure that
the operation is linear over the deviation range.
Increasing the L/C ratio will widen the linear
range of deviation. The constants given in Fig. 2
are quite satisfactory, and in the absence of
unusual factors should give good performance
with more than the 15-ke. deviation (at 56 Me.)
already mentioned.

Measuring Deviation

A rather simple method of measuring deviation
has recently been devised by Crosby,* and from
the amateur standpoint it has the desirable
feature of requiring very little in the way of
extra equipment. An ordinary receiver, preferably
one with u crystal filter, is the chief item. The
only other is a source of audio frequency of fairly
good wave-form, such as an audio oscillator of
the double-triode type described in the Hand-
book.> The method is based on the mathematics
of frequency modulation, which show that at
certain deviation ratios the carrier amplitude
becomes zero. There is a series of such zero points,
but for our purposes the one of chief interest is
the first, which oceurs when the deviation ratio is
2.405, or 2.4 approximately.

'The measurement procedure is quite simple.
The unmodulated carrier is tuned in on the
receiver, with the receiver’s beat oscillator turned
on and adjusted to give a suitable beat note. ‘The
crystal filter should be set in the sharp position
and the carrier carefully peaked. The tone mod-
ulation is then applied, starting with the gain at
zero, and the amplitude increased slowly while
the beat note is carefully monitored. As the
modulation increases, the beat note will become
weaker, finally disappearing altogether and then
coming in again as the modulation is increased
still further. At the zero point the frequency
deviation of the modulated carrier is equal to 2.4
times the frequency of the modulating tone. Thus
it simply becomes necessary to select an audio
frequency which is 1/2.4 times the desired fre-
quency deviation, adjust the modulating signal
to give the zero point in the receiver, and any
modulating signal of the same peak amplitude
will give the sume total deviation. If the carrier

4 Crosby, “A Method of Measuring Frequency Devia-
tion,”” RCA Review, April, 1940.
& Audio test oscillator, page 271, 1940 edition.
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is monitored on 7 Me., a convenient audio fre-
quency to choose is 800 cycles, since 2.4 times
800 is 1920 cycles, approximately the right figure
to produce 15-ke. deviation at 56 Me. On the
piano scale this frequency falls between G and
G-sharp in the octave starting with the first
C above middle C, and the audio oscillator can be
adjusted to the right tone if there is a piano in
the vicinity. Alternatively, 880 cycles could be
used; this frequency is easy to get since it is just
twice the 440-cycle tone on the WWV broadcasts,
hence the oscillator is simply adjusted to give a
note an octave higher. This tone will give some-
what greater deviation (about 17 ke. at 56 Mec.)
but represents 2 good ‘‘100% modulation’ mark.
A 440-cycle tone can be used if the oscillator op-
erates on 8.5 Mec, and is monitored on that
frequency.

There are a few precautions to be observed in
using this method of checking deviation. The
modulation on the carrier is likely to be confus-
ing, since it rides on top of the beat note and goes
through various rises and falls in apparent tone.
The listener must therefore concentrate on the
carrier beat and pay no attention to the others.
The crystal filter is a big help because it provides
selectivity, making the beat stand out and sub-
ordinating the various other tones. A beat note
widely different in pitch from the modulating
tone will help in discriminating between the two;
the carrier beat may be either higher or lower
than the modulating tone just so long as it is
different. If there is 2 definite peak in the speaker
or headset used for monitoring, it is helpful to set
the beat note on that peak, as the additional audio
selectivity will increase the diserimination against
the unwanted tones.

If there is no crystal filter in the receiver, orif a
regenerative receiver is used, the beat note is
likely to be masked by the modulation unless
some form of audio flter is used. A tuned audio
eircuit shunted across audio amplifier grid eircuit
should be sufficient, the beat note being set at the
frequency to which the tuned circuit is resonant.
A 10- or 20-henry choke shunted by a capacity of
100 to 200 ppid. will give a peak in the vicinity
of 2000 to 3000 cycles and will be suitable for use
with a high-impedance circuit such as the grid
circuit of an audio stage. We found a rather high
beat note preferable because it is relatively easy
to concentrate on it and to exclude, mentally, the
lower modulation frequency.

As the modulation is increased there may be a
ghift in the carrier frequency for the reasons al-
ready discussed. It is important to follow the
carrier when this occurs, keeping it tuned in ex-
actly on the beat, and to facilitate such following
the modulation must be increased slowly. The
beat note, of course, gets quite weak as the null
is approached, and close observation is necessary
to determine when it reappears on the other side.

{Continued on page 106)
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The Double Vertical Antenna

Element-Switching for Two-Bqnd Operation

BY A.

MANY amateurs, because of restricted
economical and local conditions, have installed
vertical antennas, particularly for the high and
ultra-high frequencies. Their choice hasn't been
bad, either, since under many conditions the ver-
tical antenna will give good low-angle radiation.
As a consequence, the vertical antenna has met
with practically universal use on 56 Me., quite
wide-spread application on 28 Me. and some in-
terest on 14 Me. Normally, however, its use i
confined to one band unless the antenna is fed

B

in the center with a tuned line and, since it is often
awkward and inconvenient to use center feed, it
is the purpose of this article to present & method
for using the antenna on two bands while still
retaining the more convenient feed to the base of
the antenna. Tuned feed will be necessary, of
course, uniess some method of stub-switching is
used.

Ordinarily, a vertical antenna is designed to
function on one band, since when it is operated on
the harmonic frequency the vertical angle of
radiation is increascd considerably, with the re-

*1620 Orchard Street, Arnold, Pa.

HENRY RIESMEYER,*

E:

EX-W8CHT

sult that DX transmission is lost to a great ex-
tent. However, if the vertical antenna is operated
on its harmonic with the two halves excited in
phase, the angle of radiation is lowered and a sub-
stantial gain results. Such operation can be ob-
tained by using either a matching stub or a phas-
ing coil located at the center of the antenna. The
use of a stub is normally out of the question be-
cause of mechanical difficulties — can you
imagine trying to balance & matching stub out in
mid-air? However, the conversion can be easily

Fig. 1—'The current distribution of a half-
wave antenna (A) and when operated on the
second harmonic (B). This latter condition re-
sults in high-angle radiation which can be cor-
rected by phasing with either a quarter-wave
stub (C) or a tuned circuit (D).

accomplished by the use of a phasing coil. By in-
corporating a switching arrangement, such an
antenna could be used on two bands.

Design
Fig. 1 shows a schematic diagram of the an-
tenna system. The antenna length is easily cal-
culated from the following formula:

492 X 0.95

for fundamental opera-
Freq. in Me. oriunda P

Length ==

tion.
and

¢

A close-up of the band-change
system shows how the Lucite rod
is machined to fit snugly into the
tubing used for antenna elements.
A strip of Lucite sheet supports
the coil, switch and condenser.

¢
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The amateur with a desire to work his
vertical antenna on two bands with good
radiation characteristics on both fre-
quencies will find this story right down
his alley. The principle can be extended
to multi-element systems as well.

492 X 0.97

7> " for second harmonic
Freq. in Me.

Tength =
operation.

Thus an antenna 33.9 feet long will have a
fundamental frequency of 14.2 ke., and when
operated on its barmonie it will be resonant at
a frequency of 29.0 ke. This then would serve
very well for 20- and 10-meter 'phone operation.

An antenna only 16.4 feet will have & funda-
mental frequency of 28.5 ke. and a harmonie fre-
quency of 58.0 ke. which will work out well for
10- and 5-meter operation.

In both cases, when the antenna is operated on
its harmonic it is necessary to insert a phasing coil
in the center of the antenna. Ordinarily, to do
this it would be necessary to lower the antenna
every time & change-over was desired. This looked
to be too much like work, so an arrangement was
designed by which the change-over can be ac-
complished from the ground.

A rod of Lucite (Lucite! is a synthetic resin
having very good electrical properties) is ma-
chined at both ends to fit into the fourth section
{from the bottom) of a six section 20-meter verti-

i Many duPont dealers throughout the country handle
TLucite but, if it isn't available locally, it can be obtained
direct from E., I. duPont de Nemours & Co., Plastics De-
partment, 626 Schuyler Ave., Arlington, N. J. Lucite has
excellent mechanieal and weathering properties, and the
antenna deseribed by ex-W8CHT was designed to withstand
a 40 m.p.h. wind. Using a two-inch diameter rod of Lucite
(and drilling out the rod to take the antennsa tubing), the
system should stand a wind of well over 60 m.p.h.—Ep.

===
Antenna. -»| E h "?
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5:{..-.4':3:'1; gl
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Hooooi SN
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Fig. 2 —- A sketch showing the mechanical construc-
tion of the phasing section. The bolts that fasten the
Lucite rod in the tubing also serve to hold the strip that
supports the coil and condenser.
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cal or the middle of the center section of a three
section mast. In the case of the first-mentioned
mast, the Lucite was machined to fit the inside
half of the half-inch pipe that was used. The
gection of mast was then eut in two about three
inches from the joint (as shown in Fig. 2) and the
Lucite rod inserted between the two sections and
fastened with small machine bolts. The phasing
coil and condenser (which can be an old neutral-
izing condenser), after being adjusted to the har-
monic frequency, is mounted on the machine
bolts. The small switch mounted on the con-
denser support is simply a short-circuiting knife
switch which, by means of a string running down
to the ground, can be opened for harmonic opera-
tion, and when released the spring automatically
closes the switch for fundamental operation.
The whole arrangement is shown in the photo-
graph. After the coil is in place the lengths of the
sections are adjusted for the correct frequency,
and the antenna is raised in place. The method is
not new but the application will bring new results
to those who try it out.

Wisconsin State Convention

Schroeder Hotel, Milwaukee,
June 15th=-16th

Tre Milwaukee Amateur Radio Club is
sponsoring this year’s Wisconsin State Conven-
tion, to be held at the Schroeder Hotel, June 15th
and 16th, under the chairmanship of E. W. Kreis,
WOHRM. With WIOANA in charge of the pro-
gram and WOVD handling prize matters, a suc-
cessful affair is assured. Write Ray Peschek,
WILUJ, 2728 N, 24th St., Milwaukee, for ad-
vance registrations. The price is $3.00.

Silent Repsg

o 15 with deep regret that we
record the passing of these amateurs:

Edward T, Blackmon, W4FQX, Decatur,
Ga.

Leslie M. Dickson, WORMN, Waukegan,
.

Ralph E. Dowdy, W9FPQ, ex-W5GLY,
Owensboro, Ky.

Herbert H. Eyers, Jr., WIHTK, Glouces-
ter, Mass.

Wayne A. Graham, WOKLJ, Gallatin, Mo.

James A. Marshall, WOUJI, Clinton, Ind.

George H. McCormack, W6BOW, San
Diego, Calif.

Charles J. Mehring, W8GOR, Mercer, Pa.

Frederick W, Royal, Jr., WSHGK, New-
port News, Va.

William D. Simpkin, W1JIH, Malden,
Mass.
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Results, Nixth A.R.R.L. Copying Bee

,l“IVE operators made 1007, copy in the
Sixth A.R.R.L. Copying Bee (December, 1939).
Their achievement merits the respect of all who
have ever participated in the art of deciphering
dots and dashes. They have reached the aerie of
Copying Bee enthusiasts!

All Hail!-~The Winners

James V, Gartland, W2BWR
Walter J. Hicks, Jr.,, W2HQG
Francis Enge, W2HSZ

J. H. Nicholson, W3EEN
Milburne Q. Sharpe, W5IAC

It was a repeat performance in the case of
WS3EEN. He was a winner also in '38, and is the
first operator to twice make 100 per cent copy in the
““Bees.” W2BWR made his copy from WIAW’s
12:15 A.m. transmission on 1762-ke. W2HQG and
W2HSZ copied theirs from W2KEZ on 8510-ke.
at 10:15 p.m. W3EEN got the 9:15 p.M. transmis-
sion from WIAW on 3825-ke. W5IAC’s copy was
from W2KEZ’s 9:15 p.M. transmission on 7003-ke.

A special word of thanks is due the operators of
the stations transmitting the Copying Bee texts.
Without their codperation there would be no
Bee! These six stations made fifteen transmis-
sions, all by “automatie,” at a speed of 25 words
per minute: WIAW, W2KEZ, W6AM, W6CIS,
WIBAZ and WOUZ. The text transmitted by
each station consisted of 60 words or groups, in-
cluding many brain-twisting combinations.

Contestants have been sent their corrected
papers, together with copies of all texts trans-
mitted.. Of the 253 operators submitting entries,
80 made their best copy from WI1AW (two trans-
missions, five frequencies), 54 made best copy
from W6AM (five transmissions, five frequen-
cies), 50 from W2KEZ (two transmissions,
two frequencies), 47 from W9BAZ (two trans-
missions, two frequencies), 12 from W6CIS (two
transmissions, two f{requencies), and 10 from
WOUZ (two transmissions, two frequencies).
WI1AW was also copied or logged by 61 additional
operators, W2KEZ by 28 additional, W6AM by
30, W6CIS by 26, WUBAZ by 16 and W9UZ by
26. Only 2 per cent (approx.) of all Jparticipants
made perfect copy.

One chap remarked that whoever made up the
Copying Bee texts must have had a bad case of
delirium tremens. You mean dilerivm trimims
don’t you, OM?! Teventy Shree.
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E. L. B.

Copying Bee Katings

100%: W2BWR W2HQG W2HSZ W3EEN W5IAC.
98%: W3EFH, 97%: W2L0OQ WORMN WSBKM W2ICX
W2EYV WSNAU WOZQW. 95%: WIERU WOASV
WAEV W4BBZ WSDOD W6MXC WIYPO WIYXH
W2LEIL CM20P. 93%: WONYW W6HJT W6IOX WORLB
WEGVU. 92%: WSKEKW WSQZK WYAKT W2KTR
W2LID W6AK WOAHR W5HHP W6LVN. 90%: WIQUY
WoQMD W6PFK W6QAC WIISH WSPP WIBVR
W3FPG WTAJ W8SIQE. 89%: WIBFT. 88%: WSAQ
WAEPT W3FSP W2JDC W6FJK W3AKB W9TH WEPBV
‘W2KFB W2DBQ VESEF, 87%: WSQLE W2BZJ WiLHD
W4VK WSSSL WSHS VEH2AY W2MEM W3HLQ
W5CWW. 86%: W20Q. 85%: WSFTW WIAZT W5GRW
W7LD W?WY WOMFH W9VVQ WERWS. Below 85%, in
order, those with same rating grouped together: WORKSM-
W3DGM-W7GUU VESAAG-W2GUM-W2GRJ-WIKZV-
W6AFH-W9HSM-W6GBN-WOOTR-W3NF-WSPZL-
W8QQB-W1KIN W9YCV-W2LZR-WSPGI-W2ISJ-
W6DSY-W4EPV-W9NZE-W60GJ-VELEP-W1KIE-
W2MLE-VE4BU-W2KUW W6TN WSSLH-WSSPB-
W5GWO-WERZL-WIEUQ-W2LNU-W3FFE-W6PJR-
W2MIQ-WSRMHE W5CEZ VE2CR-W3GHW-W6NIF-
WEBBR-VE4UN-W4FJR-WOLJI, VE4AJC-W1IMES-
WIDMR-WIRRS-W2LOZ-WSNLQ-WIFOQ W5GSD-
WILNN WSROX-W9QYI-WSHAE-EK6LKN W7CQJ-
W2LIP-W6EY-W2IDY-W7AO08-W9QAU-WICCM
W2BTW-W7GYO-W6KSX-W3HZK-W4DW-WSAFE-
WI1BZS WICBW-W2KXB-W8SIX WIZR-W60QH-
VE4AT-W2PF-WSPCW-W2KSR-W6RUE W9XKBL-
W6QYQ-VE3OD W2GTA-WSTQT-WILDV-W3GXQ-
W3GC-WOITH W1KNU-WIICO-WeOUD-W60VG-
VE3ATR-WSEU-.VE4TA-W8IM W9Z0OO WSDM-
W8SBV-WIAZW-WIEHJ-W1FXB-W9ZFC W3FQS-
VESAGA-W7AYQ-W1KSJ-VE3AIN-W3DQU W2HBO-
W2LQH-VE2JG-W2APM-W2KWR-W6DLL-WS0SE-
WIGLI W7AMU-W7BYX W9QOA WSSTE-W5ANR-
W7CQE  WSSQW W90YY-WIQDC-WEMYT-W3FE
W2EKES WIWIX-VESAUW-W5S5HLK-W2FBA WI1KVK-
WAFMZ-W2LAZ-WSUFD W2BIQ-C. D. Harris WOKIK
W60YL-WIMDV-W2GXK C. Ammerman-W3GCU-
VE4AKK-W2MLV-WSLVG W2MGI-WS8ORM W2LGEK-
WoQYD W. 8. Kalisty WOFCE VE3AMI F. Wessely-
WSRPT W. R. Sutton-W3HQZ-CM2AG-WIMGL
W7DXL-CM2AX W2KTD-J. V. Sutton WOYFJ W7GPK-
WOVFM W3ILP.

DID YOU GET STUNG
BY THE BEF ¢
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+ WHAT THE LEAGUE I§ DOING =

60-MC. FREQUENCY MODULATION

Trs upper megacycle and s half of the
5-meter band hasbeen opened to frequency-modu-
lated voice transmission! On April 13th, F.C.C.
amended our rules to permit f.m. on 58.5 to 60
Me., effective immediately. No buffer bands are
specified nor is any deviation ratio. The only
stipulation is that, when using f.m., no simul-
taneous amplitude modulation is permitted.

F.m., of course, is still permitted on the higher-
frequency bands. Please note that the stipulation
that no simultaneous a.m. is permitted when
using f.m. does not prevent an unstable a.m.
signal above 112 Me. from having incidental f.m.
There is no intention of extending the compulsory
d.c. and stability requirements to the 112 band.

S0 there you are, 5-meter gang. We expect some
real f.m. results from you now!

REGULATIONS AMENDED

WrE new f.m. authorization was accom-
plished by an amendment of our regulations.
Before giving you the new wording, we should
like to tell you that the Commission last July
changed the numbering system for all its regula-
tions, but has not given the subjeet much pub-
licity in the case of the amateur rules because
the only copies that have been distributed bear
the old numbers. We understand that a new
print is on the verge of coming out with a new
numbering system. Consequently, it will be
A.R.R.L. practice henceforth to refer to the
amateur regs by their new numbers, showing the
old numbers in parentheses or other reference,
until we are all thoroughly familiar with the
change.

- Now when the Commission wrote a new rule
to open 58.5-60 to f.m.,, it took the occasion to
rearrange some of our other rules which specify
allocations for types of emission, just in the
interests of clarity and without changing the
purport in any way. The six rules involved in this
amendment are those which bear the old numbers
152.27 to 152.32, inclusive, which since last July
have been known as 12.113 to 12.118. These
have now been repealed and in their stead are
five new rules numbered from 12,113 to 12.117.
The section which assigns our bands exclusively
to amateurs has not been changed. Following that
comes the rephrased text, reading as follows:

12,113. Individusl frequency not specified. Transmissiops
by an amateur station may be on any frequency within
the bands assigned. Sideband frequencies resulting from
keying or modulating a transmitter shall be confined within
the frequency band used.
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12,114, Types of emission. All bands of frequencies
allocated to the amateur service may be used without
modulation (Type A-1 emission).

12.115. Additional bands for lypes of emission using
amplitude modulation. The following bands of frequencies
are allocated for use by amateur stations using additional
types of emission as shown:

1,715t0 2000 ke3 -~ o~ Ad e
1,800 to 2,000 ke. -~ A8 e e
28,500 to 30,000 ke. -~ A3 — -

56,000 to 60,000 ke, A-2  A-3 A4 -
112,000 to 116,000 ke. A-2 A-3 A4 AH
224,000 to 230,000 ke. A-2 A-3 A-4  A-H
400,000 to 401,000 ke. A-2 A-3 A-4 A

12,116, Additional bands for radiotelephony. Amateur
stations may use radiotelephony with amplitude modulation
(Type A-3 emission) in the frequency bands 3900 to 4000 ke.
and 14,150 to 14,250 ke. provided the station is licensed to a
person who holds an amateur operator license endorsed
with Class A privileges, and actually is operated by an
amateur operator holding Class A privileges.

12.117. Fregquency modulation. The following bands of
frequencies are allocated for use by amateur stations for
radiotelephone frequency modulation fransmission: ®

58,500 to 60,000 ke.
112,000 to 116,000 ke,
224,000 to 230,000 ke,
400,000 to 401,000 ke.

Type A-1 emission, for which all the bands are
open, is pure c¢.w. telegraphy. A-2 is tone-modu-
Iated telegraphy. A-3 is amplitude-modulated
telephony; it does not include frequency modula-
tion. A-4 is facsimile and A-5 is television. There
is no such type number for {.m. and that is why
it is mentioned by name in Sec. 12.117.

WHO MAY CONTROL A *PHONE
STATION

Wz wrore a squib in this department in
April about who may operate the controls in &
'phone station working on Class-A frequencies.
The article was accurate but has caused numerous
inquiries. Let’s start all over again:

The amateur operator license authorizes the
holder to operate not only his own station but
any other amateur station, within the privileges
granted by the class of endorsement on the
license. In c.w. operation, only & licensed person
may operate the key or the controls. However,
our regulations permit unlicensed persons to
speak over the microphone of a ’phone station
provided that the station is under the control of a
licensed operator, with the proper class of en-
dorsement. Only such s licensed operator may
throw the switches or make calls or sign off the
station. Now let’s get down to cases:

2 Subject to change to 1750 to 2050" kilocycles in ac-
cordance with the * Inter-American Arrangement Covering
Radiocommunieation,” Habana, 1937.

3 When using frequency modulation no simultaneous
smplitude modulation is permitted.
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Except on the 3900-4000 and 14,150-14,250
bands, any licensed amateur operator of any
class (A, B or C) may operate the 'phone station.
He may permit an unlicensed person to speak
over the mike, but only a person holding some
class of amateur operator license may do the
calling and the signing off and the actual throwing
of switches. The unlicensed persons, such as wife,
children or visitors, may not do this; they may
speak only after the tfransmission has been
started by the licensed operator, and they have
to let the latter do the signing over. All persons
who speak over the mike, licensed or not, must
be indicated in the station log. Generally the
amateur arranges his log to specify that all opera-
tion is by himself unless otherwise specified —
0 he will not have to sign his name for every QSO.
Under those conditions, all such persons other
than himself, licensed or not, must sign the log
for each QS0.

Now it used to be that a ham who had Class-A
privileges could go into the ’phone shack of a
fellow who did not have a Class-A endorsement
and pub his transmitter in the 3900-4000 or
14,150-14,250 band, and act as the operator in
charge for him, But for about a year and a half
this has been forbidden by our regulations.
These Class-A frequencies may be used only in a
station that is licensed to a person who, himself,
possesses a Class-A license. And such a station
may be operated (i.e., controlled) only by persons
who hold Class-A licenses. A person with a Class-
B ora Class-C license may not operate the controls
of a ’phone station operating in these two Class-
A bands nor may he make calls or sign off the
station — any more than an unlicensed person
may do these things, because he is not licensed
for them either. Only a Class-A man may do
these things. In other words, when a station is
working on Class-A frequencies, the only thing
that may be done by a person not also holding
Class-A operator privileges is to speak over the
mike in between the manipulations and pro-
nouncements of the Class-A man in charge. And
of course the usual rules about log-signing apply.

NEW EXAMINATIONS

Errrorive July 1st there are complete
new examinations for amateur operator license
for all classes, based on the system employed in
the commercial exams: many more questions, but
of the “multiple-choice” type that actually can
be answered in much less time. See this month’s
editorial for a fuller discussion of the subject.

The AR.R.L.’s study guide for the examina-
tions, The Radio Amateur’s License Manual, is
being revised for the new exams as this is written.
The new edition should reach your radio store
by the time this issue of QST does. For some
weeks we ghall have both editions on sale. Thus
if you plan to go up for examination any time
before the end of June, the old License Manual
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will continue to be your mentor; but if it will be
July 1st or later before you are prepared, you
will want to base your study on the new edition.

West Gulf Division Convention

Blackstone Hotel, Fort Worth,
June 28th-29¢h

"W 'uE latest issue of “Convention News,”’
fast-talking tabloid published by the Kilocycle
Club on behalf of the 14th Annual West Gulf
Division Convention to be held at The Black-
stone in Fort Worth the last weekend in June,
discloses that a program so varied and complete
is planned that it cannot even be summarized
in the brief space available here. One fact worth
mentioning is that the largest display of amateur
gear ever seen at a W.G. convention is assured.
Pre-registration tickets (ladies, $2.50; men, $3.00)
not only save 50¢ but are eligible for a cash prize.
Send for yours now to the Kilocycle Club, 5732
Pershing, Fort Worth, Texas.

A.R.R.L. AFFILIATED CLUB
HONOR ROLL

All members of these are A.R.R.L. members

Associated Amateur Radio Operators of
Denver, Colo.

Bridgeport Amateur Radio Association,
Bridgeport, Conn.

Chester Radio Club, Chester, Pa.

Detroit Amateur Radio Association, De-
troit, Mich.

Hi-Q Radio Club, Liynn, Mass.

Intercity Radio Club, Galion, Ohio

Towa-Illinois Amateur Radio Club, Bur-
lington, Jowa

Baton Rouge Amateur Radio Club, Baton
Rouge, La.

M.A.K. Amateur Radio Association, Mass.

Mike & Key Club of Ithaca, New York

0.B.P., Chapter No. 1, St. Louis, Mo.

Radio Club of Tacomsa, Inc., Tacomas,
Wash,

Short Wave Amateur Club of America,
New Orleans, La.

The L/C Club of New Jersey, Jersey City,
N.J.

The T9 Club, Beverly, Mass.

Trenton Radio Society, Trenton, N. J.

Valley Radio Club, Eugene, Oregon

Winston-Salem Amateur Radio Club, Inec.,
Winston-Salem, N. C.

York Radio Club, Elmhurst, Iil.

York Road Radio Club, Glenside, Pa.

The 56-Mec. Minutemen, Winchester,

© Mass.
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The “QSL Push-Pull”

A Two=-Tube 100-Watt €. W. Transmitter

BY FRED

AF’I‘ER the gang had recovered from the
shock of a single 6L6G with outputs of 40 to 60
watts,! the question naturally suggested itself:
“Why not put two of ’em in push-pull and put
out 100 watts?”’ Well, the idea of two 95-cent
tubes with an output of 100 watts or so 4s rather
intriguing, so the *“QSL Push-Pull” job was put
on the fire. After a good bit of tinkering the fol-
lowing was found to be & satisfactory 80-, 40- and
20-meter rig, and the cost is comfortably low.

This transmitter, like all the QSL jobs, is on
a chagsis 314 by 514 inches. It weighs one pound,
14 onnces, and will light a 100-watt Mazda
dummy to full brilliancy or a trifle better. It looks
ridiculously small and simple and lacking in
parts, but after all it is the tubes that do the work
and parts and gadgets are but necessary evils —
the fewer the better. The cost of the power sup-
ply, complete, is $8.29 and the transmitter costs
$5.21, not including the crystal and 6L6G tubes
which most everybody already owns.

Close heed should be given to a few suggestions
which follow. The power supply should be able to
deliver not less than 600 volts d.c. at 300 mil-
liamperes. The excellent transformers hitherto

#1000 Kensington Road, Grosse Pointe Park, Mich.

1 The other “QSL" transmitters were described in Feb-
ruary, 1938, and Beptember, 1939, QST. Additional in-
formation on the *“QSL Forty" appeared in Q37 for March
and July, 1938.

Exploring further the possibilities of
the 6L6G tube for economical trans-
mission, W8QBW turns up with the
“QSL Push-Pull.” One hundred watts
e.w. output from a transmitter costing,
complete, less than twenty dollars is
something to think about.

SUTTER,* WSQRW-QDK

N

@?Bn

+B

Fig. 1 — Wiring diagram of the QSL Push-Pull
transmitter.
C1 — 50-upfd. variable, double-spaced (Hammarlund
MC-50.SX).

Cz — 0.005-ufd. mica,

Cs, C¢ — 0.01-p4id. paper, 1000-volt.

R — 200 ohms, 10-watt.

RFCt ~~2.5-mh. choke.,

RFCz —- Parasitic choke, 8 turns wound on pencil, slight
spacing between turns.

L1, La — See coil Table.

By —— 500-ma. pilot bulb (No. 41, white bead).

B2 — 150-ma. pilot bulb {No. 40, brown bead).

gpecified for our various QSL transmitters are
not quite husky enough for this work. The U.T.C.
542 ig ideal for this, or indeed for any of the
QSL jobs, and so far as I am aware is the only
thing on the market which so exactly meets our
requirements. The antenna and feeders should be
cut to the proper length, because this will at the
outset eliminate one source of trouble. (The
antenna here at W8QBW is now an 80-meter half-
wave end-fed Zepp with feeders one-quarter wave
long.)

The coils specified may be just what you need,
or they may not. However, it is very easy to wind
or to alter or to try various values of Ly, and this
should be done for maximum performance. To
demonstrate a 100-watt dummy fully lit it will
be necessary to use proper values of inductance
for L and Ls, otherwise the lamp won't light at
all or will give only a feeble glow. When things
are just right it will blaze up more brightly than a
similar lamp on your house circuit. For example,
on 80 meters (for such a dummy load) L should
be about 25 to 30 uh. and Ly about 4 or 5 turns

‘This below-chassis view shows the simplicity of
arrangement, The tuning condenser is mounted on a
small piece of bakelite to insulate it from the chassis.
Use a tuning knob with a recessed set-screw to prevent

accidental finger contact.
OST for
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The “QSL Push-Pull” bears a family resemblance to
its predecessors. Despite the power output, the post-
card-size chassis is not crowded.

with 100 gufd. across the lamp. On 40 meters you
can use the 40-meter coil specified, but use only 3
furns on Lg and very little capacity across the
lamp. Your own arrangement may require slightly
different values, but from what has been said you
will appreciate the importance of getting your
inductances right for either a dummy or for an
actual antenna. Some folks just let all the varia-
bles happen at random and then stick in an an-
tenna “tuner’” hoping that by some presto-
chango this will iron out the misfits. Better strike
at the root of the fly in the ointment and nip the
misfits in the bud, as the fellow said.

General

Although the chassis is only the size of a QSL
card and the output is 100 watts there is ample
room for the parts, with plenty of clearance for
eage of assembly. The photograph shows, in front,
the knob for the plate condenser and the pilot
bulb for indicating plate eurrent. On the right
is the cathode resistor, B, mounted on two feed-
throughs, This is placed outside as it develops
considerable heat with keying. There is also a
ground serew shown. One keying lead goes to this
ground screw and the other to the upper end of
the resistor. On top, at the right, are the two
6L6G tubes. Next to them is the erystal, flanked
fore and aft by the two pilot bulbs for indicating
crystal current. At the left is the coil. On the rear
apron, shown in the other photograph, is the
five-point power socket. The plate condenser,
C'y, is insulated from the chassis, being mounted
on a bit of bakelite.

The pilot sockets and bulbs must be kept clear
of the chassis also. B; is mounted with a single
serew and the hole in the apron is large enough to
provide clearance. Mount the socket far enough

+B

2
T égl
- +5.G
2
L -8

-
g 6.3V.

Fig. 2 ~ Power-supply wiring diagram,

C — 20-pfd. electrolytic, 450-volt (Solar Minicap).

R1 — 5000 ohms, 20-watt.

Rz — 30,000 ohms, 20-watt.

8 -~ D.p.s.t. porcelain base, to permit 83 filament to
warm up before plate voltage is applied.

T — 600 volts each side c.t., 300 ma.; with 5- and 6.3-
volt windings (UTC $-42).
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behind the apron so that only glass projects. The
“B” plus connects to the socket terminal which
goes to the center contact of the bulb, so that no
voltage can appear on the shell of the socket or
the bulb until the latter is screwed all the way in.
Thus you can’t get bitten at this point. For B,
use Yaxley socket 817-H or ARHCO No. 38. For
By use a Yaxley 304CH with the bracket bent
down, drilled for the mounting screw and the
surplus cut off, or the ARHCO No. 40 may be
used. Sometimes soft rubber grommets are used
to mount such sockets, but here we have held By
in place only by the short stiff leads, which seems
to be satisfactory

Run one plate lead to one of the stator lugs of
(1 and from the opposite stator lug run a lead to
the coil socket, Now take a strip of brass about
14 inch wide and 2 inches long, drill a No. 28
hole at the center and fasten to the front bearing
foot of C with a 6-32 screw and lock washer. Run
the other plate lead (put EFCy in this lead) to
one end of this strip and from the other end run
a lead to the coil socket. This takes care of the
plate-to-condenser-to-coil connections. Pay no
attention to the upper serew just over the plate
bulb, or to the covering plate under the coil.
These have no structural significance. Be sure to
use MIP sockets.

Coils
The plate coil, Ly, is wound on a Hammarlund
giant coil form TCF-4. The antenna coil, Ly, is

COIL TABLE

3.5 Me.: Ly — 22 turns No. 18, 3/32 inch spacing
(center to center), 2 inches long.
L2 — 9 turns No. 14, close-wound.
7 Mec.: Li— 14 turns No. 18, 3/16 inch spacing, 214
inches long.
L2 — 8 turns No. 14, close-wound.
14 Mc.: Li— 8 turns No. 16, 3£ inch spacing, 2 inches

Iong.
L2 — 137 turns No. 14, close-wound.
L1214 inches in diameter. See text for
data on Le.
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SHEET o1t
TOP 3¥%'x 5Y2"
Looking down,
on top of chassis

Fig. 3 — Chassis layout for the QSL Push.Pull
transmitter.

Push-Pull is not quite as
satisfactory as on 40 and
80. The outpuf is lower
and there is a slight
tendency to chirp. This
can be minimized by
i careful tuning while lis-

tening to the note in a
monitor or shielded receiver, which should
be.done no matter what transmitter you use
50 a8 to avoid adding one more sour note to
those already on the air. When properly
tuned, the rig will bring you 9X reports
and no mention of chirp unless you ask for

on g hakelite tube 214 inches in diameter. This
slips over Ly with only slight clearance or play. It
may be fixed in place with a few drops of cement.
The photograph shows Ls propped in place with a
strip of bakelite, the reason for this being that it
was desirable to have L removable so as to try
various values of inductance. Better not do any
cementing until you are sure no changing is
needed. Prepare Ly as follows; cut a short piece of
tubing, say an inch or so long, and scrape off the
glossy finish so that the cement can take hold
(cement on glossy bakelite will peel like July sun-
burn!), Now wind Ly on a can of such size that
when it is sprung out to shape it will be a trifle
smaller than the tube. Work the coil, turn by
turn, on to the tube which, you will find, it hugs
closely. A few drops of cement will finish the job.

The coils shown in the table work nicely here
and will serve as a guide. On 80 meters we tune
series and 8o have considerable antenna current,
this running well over 2 amperes. On 40 and 20
meters we tune parallel and the current is very
low, but is sufficient to light up a blue-bead No.
46 pilot bulb antenna-current indicator, so that
this will do nicely to show when you are putting
maximum current into the feeders. For 80 meters
we use four No. 41 white-bead pilot bulbs in
parallel to indicate antenna current.

On 80 and 40 meters the plate current is 300 to
325 ma., but it is less on 20 meters. The crystal
current on 80 meters is so low that it will not light
the No., 40 brown-bead pilot bulbs. On 40 meters
the bulbs show yellow and on 20 meters they burn
white but not full brilliancy. The rig is very
satisfactory as to crystal currents.

I regret to say that on 20 meters the QSL
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& critical opinion. In any event the note is
easy to copy, so that 20-meter operation is
satisfactory enough on the whole. I am inclined
to think that this tendency to chirp on 20 meters
is inherent in the erystal or the circuit and if any-
one can suggest a possible remedy I will be glad
to hear of it.

This just about finishes the tale of the 6L6G,
80 now we’ll let our little hero take a bow and hop
back into his socket.

Stra

The chief engineer of Thordarson and two of his
co-workers in the engineering department all
have W9 calls starting with UV, Joining the staff
about three years apart, they are W9UVC,
WOUVP and WIUVYV — Douglas Fortune, Wil-
fred C. Howe and Roger Zaun, respectively.

Why so much talk about fancy antennas? I
worked W1AW on 7 Mec. with an antenna 22
inches long and received a report of 459. The reg-
ular antenna feeders were grounded and did not
come closer than 10 feet from the wire. —
W5sFMF, Goltry, Okla.

When building coils for the 112-Me. converter
deseribed in Mareh QS7, the coils can be ad-
justed conveniently if the coil form is first sawed
off smoothly about {4 inch above the base that
supports the prongs. Then, after the coils have
been adjusted to cover the range properly, the
sawed-off portion of the form can be cemented
back to the base by a few drops of polystyrene
cement or Duco lacquer, leaving the coil com-
pletely protected as described in the article.
— WIKH.

0ST for



Eighth A.R.RL. Field Day Contest

June 22nd=-23rd, Dates for Self-Powered Emergency Rig Tests

The Contest Period: Operating time for the
F.D. shown in logs must be between Saturday,
June 22nd (4 ».M. local time), and Sunday, June
23rd (6 p.Mm. local time).

Object: The annual F.D. is dedicated to testing
in actual operation, independently powered
station equipment. T'o be prepared for communica-
tions emergencies requires advance readiness on
the part of every amateur. The operator must
have the equipment, know how to set up quickly
for efficient operation, know how to formulate
and handle messages (proper order of parts,
check, receipting for responsibility, recording of
handling data), know how to tune up workable
ready-cut sntennas in new locations, how to
make the most of low power, and many other
things. Operator experience is as essential as the
equipment.

Operation: The aim for each field-portable is
to work as many other amateur stations as
possible (either home or afield) in the time

allotted, reporting location and circumstances by’

radio message, to A.R.R.L. Advance entry is not
required. All participating will use the call (c.w.)}
CQ FD or (‘phone) CALLING ANY FIELD
DAY STATION. Mobile work does not count. It
is a test of portables. Manufactured contacts
between stations of the same club field group in
the contest do not count. Any or all amateur
frequency bands may be used.

Poriable stations operated in the field (away
from ‘“home” address) are eligible to submit field
scores. Only portable set-ups may be listed with
F.D. classification. Individuals or groups under

HOME STATIONS ¥

Home stations with commercial power
are invited to list all their contacts with
E.D, stations in the above period, sending
these in for a separate score listing — to
show what they can do—and to encour-
age the cause of amateur preparedness even
if they are personally unable to join a F.D.
group as yet. Home station scores will be
THE NUMBER OF FD PORTABLES WORKED
plus POINTS FOR FD MSGS HANDLED (1
ea. rec’d if copy mailed Hq.) (2 for relays;
1 when rec’d, 1 when sent forward). All
stations claimed must be listed with the
time worked, and message credits must be
substantiated by copies of the messages,
with full handling data.
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one call must be “in the same locality,” “in one

group or building or field” constituting a single
FCOC-notified ! location. To have points count,
station control points at a F.D. station must be
within 500 feet of some given spot (vertical
distances not considered).

F.D. Scoring: Each non-portable amateur
station worked counts one point toward the score.
Portable-to-portable contacts will count fwo
points. The same station contacted again counts
again only if the F.D. transmitter credit reported
was on a different amateur frequency band. An
extra credit of 25 points ? before multiplier may
be claimed for radio origination of not more than
one message addressed to A.R.R.L. Hq., pro-
vided only message copy is submitted with claimed
score. F.D. Messages to Hq. all will include the
following data: Number of operators, location,
conditions, power. One additional point (also
before multiplier) may be claimed for radio
handling of each F.D. message of another group
if copy showing full handling data is submitted
with station list and claimed score (%4 point for
receiving and 14 point for radio relay transmis-
sion).

Multipliers: Score may be multiplied by 2 if
either the receiver or transmitter is independent
of maing or commercial power source, by 3 if
both transmitter and receiver are supplied from an
independent loeal source or sources. The following
additional score multiplier is determined by the
power input to the final stage (plate voltage
times plate current):

(a) Up to and including 30 watts — multiply

score by 3.
{b) Over 30, and up to 100 watts — multiply
acore by 2.

{¢) Over 100 watts — multiply score by 1.

Reporting: Score claims must be shown as the
sum of points for each set-up. A station-worked
list for each band must show contact times for
each contact. A statement covering on-off times

! To comply with F.C.C. regulations for portable station
operation, licensees must make advance notification of the
location in which the portable will be operated, to the
Ingpector-In-Charge of the district, and use proper station
identifieation (DN 1-2, eto.) unless work is confined to
28-Me., 56-Me. and higher frequency amateur bands.

210 points will be deducted from the possible 25 for in~
correct check, failure to show full handling data, improper
order of sending preambles, or other defects or variance from
standard A.R.R.L. procedure. Word count for correct
checking is explained in The Radio Amateur’s Handbook,
Chapter 31, page 432, except that present practice (p. 64,
Apr. '40 QST now makes count for radio calls and 5-figure
groups one only,

(Continued on page 108)
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Sindle-Dial Frequency Control

Gang-Tuned Transmitter Aligned with Receiver Calibration

BY HENRY E. RICE, JR..,* WOYZIH

A RADIO amateur, being by definition a
person interested in the technique of radio com-~
munication, seldom is satisfied with every detail
of that which he has in the way of station equip-~
ment and operating convenience. His fellow ama-~
teurs provide a liberal source of ideas. The manu~
facturers supply an unending stream of new
tubes, parts, and suggestions for their use and ap-

#7004 Plymouth Ave., University City, Mo.

Inside the cabinet, looking from the side. Final amplifier at top,
with ganged tuning condensers for the final and driver along the
front at theright. The oscillator occupies the aluminum compartment
in the lower right corner. The dise-type condensers in the oscillator
section were found to be unnecessary and are no longer in the circuit.
‘The two variables ganged together are connected in parallel to form
C1, the oscillator tuning condenser.
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plication. It is small wonder that this feeling of
dissatisfaction prevails.

All this by way of saying that one amateur is in
no way misled by the fact that he is, for the
present, fairly well satisfied with his current best
effort. To be sure, it has survived four issues of
QST without a decision that the parts are of
greater value than the finished product, but be
that as it may, sooner or later must come the
inevitable urge to rebuild. The mean-
time must serve to explain the problem
and to describe the result.

The line of reasoning ran somewhat
ag follows: We think in terms of two-
way communication, so why should we
be willing to purchase & communica-
tions receiver on the basis that we can
have listening privileges, only, over a
considerable part of its tuning range?
Single-dial tuning was incorporated in
receiver design a number of years ago,
and & similar method of gang-tuning
for transmitters has been shown to be
practicable.! Any two circuits com-
posed of L, ¢! and R can be tracked
with sufficient accuracy for all practical
purposes. Therefore, it should be en-
tirely practical to track a master os-
cillator with a receiver.

It is practical, but by the same token
it’s quite a chore, and when once ac-
complished in the form of a tracked
oscillator, it seemed logical to complete
# transmitter of moderate power ex-
pressly designed to give the idea a real
workout.

The Exciter

The oscillator circuit, as well ag that
of the Class A amplifier which follows
it, is essentially as previously de-
seribed.! A variable resistor was sub-
stituted in the cathode circuit of the
6SJ7 stage to allow accurate bias con-
trol with different values of plate volt-
age, and a switch was added for con-
venience in servicing the transmitter.

An aluminum shield box, with a par-
tition separating the grid and outpuf
eircuits, is built around the oscillator
stage. This box is mounted on live

1 Mix, “Gang Tuning for the Multi-Stage
Transmitter,” @87, June, 1938.
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Built to match a receiver in size and appearance, this variable-frequency transmitter also has its frequency-
calibration curve adjusted to comclde with the receiver dial settings. Controls are as follows: ‘Top row, Si and Sz
(ganged), trimmer condenser, main tuning dial, meter and switch, final amplifier bandset condenser' bottom row,
power switch, excitation control, key jack, band-sthch crystal socket, crystal-e.c.o. switch,

rubber grommets and is electrically insulated
from, and keyed to, the main chassis. The
advantage in the mechanics of this method of
keying lies in the fact that all grid padding and
tuning condensers can be mounted directly on
the shield box, thereby reducing the number of
fead wires and in furn reducing the chance of
mechanjcal instability with its attendant fre-
quency instability. A cable, plug and socket serve
to supply all voltages and the keying lead con-
nection and also provide convenience in servicing.
The output is taken from a small feed-through
insulator.

With that, we can forget all else and become
frequency conscious for the moment. “The fre-
quency of the oscillations is determined chiefly by
the constants of Ly and C4,” quoting from an un-
questionably elementary, though often useful,
source, the License Manual. Yes, and in this case
the oscillation frequency must be precisely what
we want it to be at any given setting of our 1.
In other words, assuming the bandswitches on the
receiver and transmitter to be set for the same
amateur band of frequencies we should be able to
note the receiver dial setting at which a signal is
heard and, by adjusting the dial which controls
("1 (the main tuning dial) to the same setting, be
ready to transmit on very nearly the same fre-
quency. To make this procedure possible, it is
imperative that the same type of dial be used on
receiver and transmitter, and that the frequency
curves of the two units be very nearly alike. The
problem is simplified to some extent by the use
of a receiver with eonsiderable band-spread, and
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one which covers only the frequency bands on
which we intend to transmit. However, although
desirable from the standpoint of ease of pre-
liminary adjustment and reasonably earefree
operation on the air, these conditions do not add
up to a requirement by any means.

This oscillator allows coverage of the five
lowest frequency amateur bands, using the old
band limits in the 160-meter range. Thus, keeping
in mind the principle of an initial doubling of
frequency in electron-coupled circuits, the tuned
circuit at the grid of the oscillator must cover
five distinet ranges. If the functions of Sp-1 and
Sg-2 and of the condensers Cy, Cs, ete., which
they control are to make sense, these frequency
ranges must be kept in mind constantly. They

Some day, we imagine, some amateur
will build a station with a control panel
having one switch to select the band he
wants and one dial to tune that band -
for both transmitter and receiver. The
circuit described here does not go quite
that far, but it does provide a trans-
mitter which can be tuned as quickly
and easily as the receiver — and further-
more makes the dial settings of the two
coincide for the same frequency. The
author discusses the considerations
involved, for the benefit of those seek-
ers after convenient operating whose
thoughts may be turning in the same
direction.
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are obtained by dividing the upper and lower
band edges, the figures being in kilocycles, by
32, 16, 8, 4 and 2 respectively, starting with the
28-Me. band. The actual ranges which must be
covered by the grid circuit are as follows: 875-
937.5 ke. for ten, 875-900 ke. for twenty, 875-
912.5 for forty, 875-1000 for eighty and 857.5~
1000 (875-100 ke. should be used here also, if
permissible, to avoid additional complication in
padder switching) for one-gixty. It is suggested
that these figures be written in column form and
compared with the circuit diagram as it covers the
arrangement of band-spread taps and the like for
a complete understanding of the problem. So
much for the general arrangement of the padders
and for the band-spread requirements.

The oscillator coil, Ly, is a National Type
AR16-80 bare copper air-wound, which has been
reinoved from its regular base and mounted on an
octal tube base, all eight prongs being in use.
While on the subject, the inductance of all makes
of amall air-wound coils on the market seems to be
of & suitable value to fit them for use as grid coils
in any seclf-controlled oscillator cireuit which
uses a comparatively low-interelectrode capacity
tube. It is only necessary to purchase one or-
dinarily intended for use in a tuned circuit two
bands higher in frequency. Naturally, this is only
# rule-of~thumb method, but it is & real con-
venience in that these coils are unquestionably
superior to the form-wound variety in the matter
of Joeating taps. All such connections require
eareful soldering and, in the case of the very
close-spaced 80-meter coil, it is advisable to bend
the particular turn of wire in toward the center
where the connection can be made in the clear.
The turn may then be pushed back into place and
the joint insulated with a small tab of transformer
paper folded and pushed down against the ad-
jacent turns on either side. All band-spread taps
on the grid coil in this transmitter were adjusted
to a degree of accuracy which can be expressed as
to within 24" plus or minus on the circumference
of the proper turn, or in frequency as to within
200 cycles. In other words, assuming the trans-
mitter and the receiver to be thoroughly warm,
and with identical dial readings for both at one
end of a given band with (3 adjusted for zero
beat, the two units can be tuned across the band
with & maximum deviation from zero beat of 200
cycles at the opposite end, again with identical
dial readings. This degree of accuracy in match-
ing the bandspread is hardly necessary, as will be
brought out later, but it is rather satisfying to
approach perfection.

Condenser (7 would seem to be the real prob-
lem, although the fact remains that the deter-
mination of the frequeney characteristic by this
condenser and the adjustment of the coil taps
must be carried toward whatever degree of aceu-
racy has been decided upon more or less together.
Yen, it seems best to decide on the greatest er-
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ror in tracking which can be tolerated because
perfect alignment in this instance is practically
out of the question, and surely we don’t want
to deny ourselves the thrill of tuning the length
of the bands successfully by some standard.
Let’s not make it too tough because, before being
long on the air, we are certain to give some fellow
2 call and find that his b.f.0. is tuned to the op-
posite side of zero beat from our own. It is sug-
gested that a maximum error of 5000 cycles is
o.k. when tuning the entire 20-meter band. Our
tracking problem involves one all-important
factor in addition to those which are encountered
in superheterodyne or t.r.f. receiver design, and
that is the matter of tuning beyond the band
edges. In spite of the fact that it may be practical
to establish points of perfect alignment at some
distance from the extremities of the tuning range
in order to secure the best possible average
alignment, our purpose will be best served by &
high degree of accuracy near the ends. Once
safely inside the band, an error of a few kilocycles
doesn’t matter very much, and when shifts of
more than fifteen or twenty kiloeyeles are made
it takes only a moment to readjust C3 for zero
beat or & monitor note as desired. Most operators
are quite particular about pitch of the note when
monitoring keying, and for that reason a slight
regetting of the trimmer is usually worth-while.

The proper approach to the construction of the
bandspread condenser, Cj, will depend on the
frequency curve of the receiver in question. In
all cases where the tuning characteristic is any-
where near straight-line-frequency, it is believed
that the method given herewith and pictured in
Fig. 2 is just about the simplest solution. It is safe
to say that the number of degrecs of rotation of
the SE type plates would never be precisely the
game in any two circuits, so the figure is not
given. The semi-circular plates will outnumber
the SE type by two to one for straight line tuning.
Naturally, only condensers which can be taken
apart will serve our purpose, and they have to
e completely dismantled to arrange the ST and
SE type stators opposite their corresponding
rotor groups. There seems to be very little more
which need be said on the subject of tracking at
this point except for one last word of caution.
When the tracking is nearing what we are after,
care must be taken to ensure that all set-screws
in shaft couplings and the like are set up firmly
each time an adjustment is made. Once upon a
time, this cireuit followed the receiver across the
20-meter band with less than one dial division
error at any poinf, and there are about 400 divi-
gions in the full bandspread. One final twist with
a screw driver must have caused a hollow-point
set-serew to creep on the shaft. Now, the maxi-
mum error is about 4000 eycles, but the alignment
is good to within better than 1000 cycles for the
first 15 ke. in from both ends. By the way, 20
meters is probably the best band on which to
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This bottom view shows the general arrangement of parts under the chassis. Compact construction leaves very

little room to spare in this part of the unit.

adjust the frequency curve. The lower-frequency
bands will be correspondingly better, and the
degree of accuracy is not quite as much of a factor
in 10-meter operation.

The 6F6 stage serves as a booster amplifier.
Tt operates on 160 meters at all times, and it can
be used to excite the final amplifier directly on
that band if desired. Impedance-capacity cou-
pling is used for both input and output circuits of
this stage, and it is keyed with the osecillator. The
screen voltage is kept down to a very low value,
40 volts to be exact. Thus, this stage loads very
lightly, as do all other stages throughout the
entire r.f, gection. An r.f, choke in the keying lead
might be necessary in some cases, but was not
needed in this job. The same holds true for a
by-pass eondenser here and there.

Frequency Multiplication and the Final
Amplifier

The bandspread condensers used for the driver
and final, Cg and Ci3, are of about 35 and 50
pufd., respectively, maximum capacity and are
made up of a combination of plate shapes as
described for the osecillator grid tank. Band-
spread adjustment is not at all critical in the case
of amplifier stages which use the conventional
values of C in the loaded plate circuits. Fizxed
voltage is used at the control grids of both 807’s
and the final amplifier, and all are biased to well
beyond cut-off. The values of the grid resistors
used in the frequency multipliers may seem rather
high, but are actually very satisfactory in prac-
tice. Low grid drive, coupled with low plate
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voltage, ensures that the 807’s are loafing and not
likely to develop troublesome instability at any
frequency. Small parasitic chokes, made by
winding ten turns of enameled wire on a test
prod, were inserted in the plate leads of the 813
and the 807’s as a precautionary measure. Their
use may not be necessary in properly shielded
stages operating at reasonable values of plate and
sereen voltage, but it is necessary to increase the
voltage on both of the 807 stages if ten meter
output is wanted without doubling in the final, in
which case the chokes may prove worthwhile.
The main band-switch, S;, is mounted on small
ceramic stand-offs with its frame by-passed to
the chassis. Greater stability in operation and a
slight increase in driving power resulted from this
treatment. Two sections of the switch are not in
use in the circuit as drawn. One of these might
serve to carry the capacity coupling lead from
the 6F6 straight through to the final for 160-
meter operation, and the other to change over to
higher plate voltage on the driver for ten meters.
At any rate, it is safe to say that very few ama-
teurs are equally interested in all five bands, so
here is a chance to arrange the circuit for most
efficient operation on our favorites — 80, 40 and
20 in this instance.

C'7 gerves as an excitation control. A low-C
tuned circuit is an advantage over a eoil cut to
resonance in similar cases because an occasional
casual readjustment will ensure that no amplifier
stage will be far off resonance at any time.
Resonant coils are more or less of a nuisance to
cub in the first place, and are completely satis-
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“A  Fundamental-Reinforced Harmonic-

Generating Circuit,” QST, July, 1937,

The Final Amplifier
The choice of a final tube was dictated by the
available cabinet height. However, assuming
that physical size had not been a factor, the 813

plug-in and must be changed when switching would continue to be the logical choice. If a tube

gseems to be very satisfactory as applied in this
2 Reinartz,

circuit.
that plate dissipation must be reckoned with, and

there is an ever-present possibility of inadvertent

dipped when changing bands. A 100-watt tube

circulation of air is restricted to such an extent
off-resonance operation since (2 has to be re-

15" and 8. Allin all, the “harmonic generator’’?
requiring more drive had been used, it is quite
probable that a much more expensive band-
switch would have been found necessary to pre-
vent losses at the higher frequencies. Also, the

150 ke. off plate current dip because, even though
the plate current of that stage and the grid cur-
reasonable limits, the quality of a e¢.w. note is al-
most certain to be impaired. Ly is mounted per-
manently and in a horizontal plane. Coil Lg is
from 40 to 20 to 10 meters. Its socket is mounted
on gliders like the secondary of a “loose coupler.”
Two %' round brass rods are supported between
small blocks of Micalex and two No. 41 Fahne-
stock clips serve as supports and sliding contacts,
one for the plate lead and one for the bandspread
connection. The plate voltage lead is a length of
flexible wire connected directly to the coil base.
'The spacing between L and Lj ig not at all criti-
eal and can be left at about two inches for either
7- or 14-Mec. operation. It can be varied between

factory only on the narrow 300-ke. 7-Me. band.
It is not good practice to run a stage more than
rent of the succeeding one may remain within
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operating ab the low value of plate voltage speci-
fied will stand this condition for a longer period
of time than it would be likely to persist without
being noticed and correeted. Therefore, no pro-
tective device is necessary. Thus, we have justi-
fied the use of a husky beam-power tube; or
have we?

A jumper between the stator sections of Cyg, or
a switch if frequent use of the 160-meter band is
made, will produce enough capacity, and one
section will allow for & minimum of about 12
pufd. Cis will add a little to the figure specified by
the manufacturer for Cip alone. The meter is a
1.5-ma. instrument connected across shunts
which raise the full-scale deflection to 15 and 150
ma. for grid and plate readings. A relay is used to
make the changeover simply because it was de-

Fig. 2 — The band-spread condensers consist of com-
binations of s.l.c. and s.L.w. plates in one condenser, the
number of plates of each type being determined experi-
mentally to give a suitable calibration curve. The total
capacity of Ci, the oscillator condenser, is in the vicinity
of 225 pufd. in the author’s cireuit.

girable to use the same type switch on the front
panel ag the one which serves to cut in the S-
meter on this particular receiver.

The Crystal Oscillator

It will be noted that a separate tube is used for
the crystal osecillator, but that & common plate
tank gerves for it and the regular driver stage.
Only 40-meter crystals can be used in this set-up.
When the crystal-e.c.o. switch, Sy, is thrown to
€.¢.0. position the 657 plate is floating, and thus
the keying leads to both oscillators may be left
connected at all times. This is & convenience be-
cause it is possible to heterodyne the two signals,
and instantaneous change-over from crystal to
gelf-control can be made without jumping fre-
quency. In general, this erystal oscillator is a
very good one but, up to now, it has been about
as useful as a buggy-whip socket on an auto-
mobile.

Power Supplies

The voltage-regulated supply used for the os-
cillators and other low-power stages is described
in the Handbook. Css and a tube shield placed
over the neon bulb were found necessary to clear
up the e.c.0. note. Without passing an opinion on
the relative merits of this method of voltage
regulation, it may be well to note that G.E.
now makes 2 line of neon bulbs without resistors.
They have a bayonet type base and small metal-
shell sockets are available from some supply
houses.

The main supply is assembled on & separate 6
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by 17 inch chassis. It is protected by a screen
cover and is connected to the transmitter through
a seven-wire cable. No additional a.c. connection
or power switch is needed for this extra unit.
Se is used to cut in the input choke when a re-
duction of power to 100 watts is wanted, as for
contest or 'phone operation. This supply is mak-
ing excellent use of the power transformer
capabilities, and it is felt that its power ratings
would be exceeded unreasonably by operating the
final amplifier at 150 watts input except on c.w.
Fuses are inserted in the transformer center tap
leads of both supplies. The bias supply seems to
be entirely satisfactory, thanks to a suggestion
made by W4FPD for the substitution of a 110
volt 7-watt lamp for the fuse used previously,
and to W4DAN for recommending the use of the
huskier 6X5 tube as & rectifier.

Automatic Switching

“ Brief calls with frequent short pauses for re-
ply can approach (but not equaly break-in
efficiency.” This sentence is quoting a statement
from The Radio Awmateur’s Handbook, and it is
undeniably true. 1t is equally true that break-in,
in the commonly-accepted sense of the word, is
hard on the ecars and nerves of the operator and,
unless rather elaborate precautions are taken, it
means rough treatment for the receiver as well.

The desirability of some form of key-control
switching can be appreciated readily at this point
in our discussion. The only stumbling block lay
in the fact that the set~up was becoming a bit
complicated by that time; there was no more
asbove-chassig space, and there was very little
left down in the hold. At any rate, I wanted the
feature, and every effort was made to design a
simple and trouble-free circuit. The parts cost of
the arrangement shown is about $4.50, and the
circuit can be applied to practically any trans-
mitter, and this means 'phone as well as e.w. For
instance, probably the most common ingtallation
would consist of a parallel connection of the
holding coil of Rys across the regular cathode bias
resistor in 8 crystal oscillator stage. In most
cases, the effective value of the bias resistor will
not be decreased enough to warrant a change.

The operation of the circuit is quite readily
explained by the fact that a triode tube of any
reasonable power sensitivity will not pass current
with its control grid fHloating. The grid collects
negatively charged electrons on its own hook, so
to speak, and the resultant bias potential holds
down the plate ceurrent effectively for our pur-
pose. Then, as the jumper between the control
grid and anode is closed intermittently by in-
direct keying, power is “pumped”’ into C33 and
a voltage appears across the “bleeder” which is
made up of the holding coils of Rys and Rys. The
resultant current flow causes these relays to
close. One serves to make the 110-volt connec-
tion to the high-voltage transformer primary,
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and the other automatically cuts the r.f. gain on
the receiver to a low value for monitoring pur-
poses (the receiver “B” plus would be opened
for 'phone operation). The delay action, with the
value of condenser specified, will vary consider-
ably with different makes. The one used is about
correct for regular use by a reasonably fast oper-
ator, or by any operator for calling purposes.
Ss can be closed for long transmissions if desired.

General

The cabinet matches the receiver case and is
equipped with a safety switch. A plate potential
of 1150 volts or thereabouts is not to be trifled
with, and in a small receiver-type case the danger
is greater than usual because of the comparatively
harmless appearance of the unit. The plate
voltages are normally as follows: 180 on the
e.c.o. and Class-A buffer plates, 300 on the 6F6
and 6N7 plates, 400 on the plates of the 807’s
and 1150 for the 813. The screen voltages are 40
for the 6F6 and 275 each for the frequency mul-
tipliers and the final. The plate currents are
roughly as follows: 5 ma., with or without ex-
citation, to the 68J7, 30 ma. to the 6¥6, 40/50
to the 807’s and 130/150 to the 813. Grid cur-
rents are 34 ma. each for the 807's and 10/15
for the final. Jy to Jj, inclusive, are mounted
below the chagsis and are for plugging in a test
meter. The five (green) pilot lights, Py, serve to
indicate the bands and are arranged in a line on
the front panel to simulate the band indicator
used on the receiver. It was definitely impraeti-
cal to use only one bandswitch in this layout, and
these lights are wired in such a manner that both
switches must be thrown to the same band posi-
tion before any bulb will light. A 110-volt re-
ceptacle is mounted at the rear of the transmitter
chassis to supply the receiver when the filament
switch is closed. Thus, only one single wall or
floor outlet is needed to supply this complete
station, and only one switch has to be thrown
to turn on all filaments. Because of the very
close electrical relationship which has developed
between this transmitter and the station re-
ceiver, it was perfectly natural that they should
be made to look alike.

This rig has been on the air for several months
and approximately five hundred contacts have

s
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DIRECTOR RALDH GIBBONS, WKV,
i$ A DILOT PO UNITED AIRUINES

been made. It was tried out by three good opera-
tors in the last Sweepstakes (I tried it too) and
everyone was much pleased with the results. It
is a bit tough on the nervous system at first, but
a few minutes usually suffice to familiarize any
operator with its best use. I have enjoyed sitting
back and watching others in the familiarizing
process. A sour note has cropped up once or twice.
This condition, although a trifle embarrassing,
could have been nothing more serious than a few
loose filings. The ever-effective amateur cure-all,
in the form of a sound thump on the casge, was
applied and said sour note disappeared promptly.
The receiver and transmitter can be stacked one
above the other and a small rawhide belt slipped
over the two dials. It works, but is not mechani-
cally practical due to the very heavy drag on the
dial mechanism. Stacked doublet antennas fed
by a common twisted pair® should be an inter-
esting possibility for use with this transmitter.

Granting that the method of track tuning as
discussed is only a step toward true single-dial
frequeney control, one important conelusion has
been drawn from this experiment: A carefully-
constructed transmitter, combining all the
features described herewith, is an excellent in-
vestment in operating pleasure.

3 Hints and Kinks, Q3T, June, 1937.

Stra X

While rebuilding his rig, W5IQD of Amarillo,
Texas called CQ, keying his crystal oscillator
without bothering to put on an antenna. He
promptly contacted WIFCE of Las Animas,
Colo., and worked him for 22 minutes. The report
was 449x, the distance 260 miles, the input 1.6
watts and the frequency 7 Mc. — IW9FCE.

Physics novelty — WIERG working WOAMP
on Sunday afternoon. - W9EGX.

Aceidentally discovered that a «queer audio
modulation on my e.c.0. note was caused by the
extremely-loud audio signal from my monitoring
loudspeaker mounted near the e.c.o. Have heard
several on the air evidently having the same
trouble. — W3EEW.

CIRCULATION STATEMENT
PUBLISHER’S STATEMENT OF CIRCULATION AS
GIVEN TO STANDARD RATE AND DATA SERVICE

This is to certify that the average eirculation per issue of
QST for the gix months’ period July Ist to and including
December 31, 1939, was as follows:

Copiessold. . .ooniveiin i,
Copies distributed free.

K. B. Warner,"Business Manager
D, H. Houghton, Circulation Manager

Subscribed to and sworn before me
on this 12th day of Mareh, 1940
Alice V. Scanlan, Notary Public

37



| A Receiver for the
New Amateur Television System

A 112-Mec. Band Superhet With Three-Inch Kinescope

BY J.

Tms article describes a picture receiver
for use in the amateur television system.! The
receiver ig of the superheterodyne type, and is
intended to cover the 112-116-megacycle ama-
teur television band. A three-inch Kinescope is
used, either the type 3AP1,/906-P1 (green screen)
or 3AP4/906-P4 (white screen) being suitable.

The complete circuit diagram is shown in Fig.
1, and the chassis layout is shown in Fig. 2. A
956 acorn-type pentode is used as first detector
with a 6J5 as oscillator. There is no r.f. stage.
"There are two i.f. stages using 6AC7/1852’s. The
second detector is one-half of 8 6HS6, followed by
one 6AC7/1852 video stage. The other half of
the 6H6 is used as a detector for synchronizing
purposes only. This diode feeds a 6SC7 double
triode, the first half of which is used as amplifier
and the second half as sync separator. Multi-
vibrators containing one 65C7 each are the scan-
ning oscillators. Bach feeds one-half of a 6F8G
double triode which delivers the vertical and
horizontal saw-tooth deflecting voltages to the
Kinescope deflecting plates.

The Kinescope is operated at 1500 volts second-
anode potential, obtained in€xpensively from a
small receiver power transformer with two
5U4G’s in a voltage~doubling circuit. This power

* Electrical Engineering Dept., Cooper Union, New York

Clity. Formerly with RCA Mfg. Co., Inc., Harrison, N. J.
A New Electronic Television Transmitting System for
the Amateur,” by J. B. S8herman, QS7, May, 1940.

B. SHERMAN?

supply also furnishes 750 volts for the 6F8G de-
flecting output circuit. The remsinder of the
tubes are operated from a low-voltage 5Y3G
supply.

Circuit Features

The Aladdin if. transformers used in this
outfit are designed to tune to 13.25 Me. This
means 2 difference in choice of 26.5 Me. in os-
cillator frequency, depending on whether it is
selected above or below the signal frequency. For
the sake of improved oscillator performance the
oscillator frequency is placed 13.5 Mec. below the
gignal frequency, so that its tuning range is
97.5 to 101.5 Me.

These if transformers are well-suited to the
requirements of the receiver. When they are
peaked at 18.25 Me., without loading, the overall
response from antenna to Kinescope shows a
characteristic which is down 509, at both sides
of a 1-Me. band. It will be recalled that the
video band delivered by the modulator! is ap-
proximately 200 ke. wide, making the double-
sideband transmission about 400 ke. This band is
handled in the receiver with no appreciable loss.

A cathode-bias control on the first if. tube
provides gain control.

It will be recalled that the synchronizing sig-
nals exceed the maximum video level by approx-
imately 25%, and must be extracted from the
composite gsignal by amplitude selecfion. This is

¢

Designed for ama-
teur television recep-
tion on the 112-Mec.
band, this unit com.
plements the camera-
modulator described

in May QST.

¢

O0ST for



¢

Actual-size unretouched photograph
of received 120-line picture, transmitted
on a 114-Me. carrier modulated by the
unit described in May (ST. Due. ai-
Jowance should be made for defidition
lost in photographing and printing
processes.

¢

accomplished in a friode-type separator. The
composite gignal is supplied with the sync signals,
having positive polarity, to the second triode of &
63C7 (Vy) with grid-leak bias, When the plate
voltage is reduced sufficiently the video portion is
clipped and only the sync impulses remain. The
separator operation is improved by operating its
grid with positive bias in addition to the grid-leak
bias. Should it be desired to change the clipping
level, Rey and Rgs may be varied. The sync im-
pulses appear in the separator output with nega-
tive polarity, which is correct for direct applica~
tion to the scanning oscillators.

A form of multivibrator is used for the saw-
tooth-wave generator. Referring to Fig. 1 and
selecting the vertical oscillator as example, it is
seen that the saw-tooth voltage is developed across
(ag by charging this condenser through Res. By
causing triode V2 to develop low-plate resistance,
("s8 is discharged. This is accomplished by feeding
back voltage from the plate of V3 to the grid of
V1, the amplified voltage at the grid of Vs having
the form of a large positive immpulse which periodi-
cally causes V3 to be conducting for a short time
and thus discharge Cys, after which the saw-tooth
cycle repeats.

The horizontal and vertical oscillators are
similar except for constants, the frequencies be-
ing respectively 3600 and 30 eps. The vertical
size control consists of the potentiometer Ras
across the oscillator output, which is perfectly
satisfactory for the low frequency and makes the
frequency independent of the size control; how-
ever, this type of control results in loss of high-
frequency components when applied to the hori-
zontal. The horizontal size is therefore controlled
by varying the supply voltage with R This

June 1940

voltage control makes the frequency vary some-
what with size, but offers no difficulty in adjust-
ment since the picture is normally of fixed size.

A filter with large time constant (R30—Cas) is
inserted in the vertical oscillator plate supply in
order to minimize the effect of line voltage fluctu-
ations. This is not necessary in the horizontal
cireuit because the constants are such that little
fluctuation is transmitted.

The multivibrators offer the advantages of
employing inexpensive tubes and parts; of syn-
chronizing reliably with impulses of the order of
only tenths of a volt; and of synchronizing di-
rectly with impulses of negative polarity, which is
the polarity furnished by the type of sync separa-
tor used in this receiver.

A technical article on television recep-
tion is no novelty in @ST. There have
been over a dozen on the subject during
the past several years, as shown by the
bibliography elsewhere in this issue. But
this particular article is novel because it
is the first to describe a television re-
ceiver for purely amateur communica-
tion using our own standards on our own
112-Me. band, in contrast to the others
which described receivers restricted to
use with transmissions from b.c. sta-
tions using commercial standards on
the lower-frequency television band.
The general principles remain the
same, of course, and the reader is re-
ferred to the other articles listed in the
aforementioned bibliography for a lib-
eral education on the fundamentals.
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Each oscillator feeds one triode of the 6F8G
deflection output stage. It will be noted that high
plate loads are used, in order to minimize the
current requirements. In order not to lose high-
frequency components of the horizontal saw-
tooth with the high plate load, the cireuit capaci-
tance should be kept down by dressing the output
load and coupling condenser away from the
chassis.

All of the low-voltage power supply require-
ments are furnished by the 5Y8G supply operated
from T4. T'wo 5U4(’s operating in a doubler eir-
cuit from T's furnish 1500 volts to the Kinescope
and 750 volts to the scanning output stage.

When the receiver is turned on, it is desirable
to prevent the appearance of a stationary spot
which may damage the Kinescope screen before
the scanning starts. A simple circuit arrangement,
not conveniently applicable in the camera unit
but readily applied in the receiver, accomplishes
this regardless of the setting of the brilliance con-
trol. It has been pointed out that the 6F8G scan-
ning output tube receives its plate voltage from
the Kinescope supply. This supply is connected
to ground through the brilliance control Rss;
hence the total d.c. cathode current of the
6F8G must How through Rss. In the absence of
this current there is no voltage drop in Rss. The
Kinescope eathode is connected to a point ap-
proximately 75 volts above the negative end of
the high~voltage supply; hence, if no current fows
in Rs3, the Kinescope grid will be 75 volts below
its cathode and the Kinescope will be com-
pletely cut off. The voltage drop which appears
across Rz due to the 6F8G cathode current op-
poses the voltage across Rse. Thus, until the
scanning output tube has become heated, the
Kinescope is cut off.

Layout and Testing

Fig. 2 shows the layout of parts on the chassis.
The Kinescope is housed in a shield of aluminum
and further shielding is obtained by three layers
of thin sheet iron rolled around the Kinescope,
inside the aluminum shield. The iron, of course,
raust not be magnetized. The Kinescope socket is
mounted in an enclosure which supports the
shielding and completely houses the connections
to the Kinescope. The deflection coupling con-
densers are also placed in this housing.

As shown in the photographs of the receiver,
all of the controls except tuning and gain are
placed on the side of the chassis. The centering
and focus controls are mounted away from the
chagsis on a bakelite plate, and the shafts ex-
tended with insulating couplings. The hottom
cover of the chassis carries pin-jack interlocks
which break the a.c. supply when the bottom is
removed, and a mechanically-operated discharge
switch shorts the high-voltage supply at the same
time.

The 956 socket is mounted on the underside of
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VERT HOLD
(R2g)

14

Bottom view of the
receiver chassis with
base plate removed.
Note the interlock
jacks at lower left, and
the filter-discharge
switch to right of the
interlock jack strip.

¢

the chassis between the tuning condenser and the No. ER-10-AD with one rotor plate removed
first i.f. transformer, so that short leads are had from each section. By bending the remaining
to both. The tuning condenser is a Cardwell dual plate slightly away from the stator, the 112-116-
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Fig. 2 — Chassis plan of the receiver as viewed from
the top.
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Me. band is made to oceupy most of the tuning
range.

It is possible to test the performance of the
video amplifier, synchronizing circuits, Kine-
seope, ete., of the receiver before the r.f. section
of the transmitter has been built. For this purpose
a simple connection may be made to the camera-
modulator unit described in the May issue of
QST.' First remove the 6H6 detector from its
socket and by means of a tube-base type plug
connect leads to pins Nos. 2, 4 and 5. Pin No. 2
will serve to eonnect the ground of the receiver to
the ground of the camera unit. Pin No. 4 should
be connected to the high side of the modulator
output. Pin No. 5 should be connected to the grid
of the sync amplifier No. 2. Since both grids of
this tube are connected together, a clip may be
readily attached to the top cap.

Synchronization should be quite positive with
this arrangement. It is necessary to adjust the
modulator output control to get a satisfactory
picture; there should be enough signsl available
from the modulator to overload the video ampli-
fier of the receiver considerably when modulator
outpuf control Ry is turned up.

This same procedure may be followed where
the construction of a transmitter is not con-
templated. Of course, in this case it is not neces-
sary to construct the r.f. and if. portions of the
receiver. Where distances greater than a few feet
are to be covered, the video transmission line
must be properly terminated.

A photograph of a picture on the Kinescope
screen is shown. This picture was picked up
initially by the Iconoscope equipment deseribed
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in May @ST. The modulator output was con-
nected to an r.f. signal generator operating at 114
Me., and the picture-modulated carrier was fed
to the antenna terminals of the receiver..

BisrioGrAPHY OF ARTICLES ON TELEVISION
Recerrion (COMMERCIAL STANDARDS)
“Radio Amateurs in the Television Picture,” by J. J.

Lamb, ST, Dee., 1937.

“Introduction to Modern Television,”” by M. P. Wilder,
QST, Dec., 1937,

“(lircuit Elements in Modern Television Reception,” by
M. P, Wilder, QS7, Jan., 1938.

“Sweep Circuit Considerations in the Television Recejver,”
by M. P. Wilder, QST, Feb., 1938.

* A Universal Test Unit for the Study of Television Images,”
by M. P. Wilder, Q8T, March, 1938.

‘“The (Jonstruction of Television Receivers,”” by M. P.
Wilder, QST, April and May, 1938,

“Building Television Receivers with Standard Cathode-
Ray Tubes,” by J. B. Sherman, QST, Oct., 1938.

A Practical Television Receiver for the Amateur,” by
. C. Shumard, QST, Dec., 1938,

‘¢ Clonstruction and Alignment of the Television Receiver,”
by C. C. Shumard, @ST, Jan., 1939.

““Using Electro~-Magnetic Deflection Cathode-Ray Tubes
in the Television Receiver,” by J. B. Bherman, @87, Feb.,
1939.

“An Electrostatic-Deflection Kinescope Unit for the
Television Receiver,” by J. B. Sherman, Q8T, March,
1939,

“ A Defleetion and Video Chassis for Television Reception,”
by H. C. Lawrence, QST, Feb., 1940.

“A Design for Living — With Television,” by P. Rosen-
blatt, QST, March, 1940. (High-voltage power supply
with safety features.) L

Stra <

In attempting to make a “tuning wand,” T
discovered that plugs of brass and solid-iron rod
both produced & decrease in inductance. For the
iron-rod plug 1 substituted a plug made of paste
formed by a mixture of collodion apd fine iron
filings. This produced the desired effect of in-
creasing the inductance. — W2HKU.

WSOIW stopped his car in front of his friend’s
house, blew a CQ on his horn and waited for the
OM to come out. The OM did not appear, but a
YL came running out from the house next door
and said, “Helen can’t come out now, but she

_will see you in front of the ice-cream parlor at
eight o’clock.” Apparently another ham haunts
the neighborhood. ~— W8TTN.,

To make the National NC600 neutralizing con-
denser not only safer but easier to adjust, slip
one of those over-size pencil erasers over the ad-
justing screw. - WEQQE.

Do you suffer from a sore arm caused by pres-
sure of the edge of the table on the bone just be-
low the elbow during long hours of brass-pound-
ing? One of the big sponge-rubber ear pads makes
& swell elbow pad and is easily held in position
with a rubber band around the arm. — W2GVZ.
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*  New Receiving Tubes %

_ B4

M xcrave Sylvania announces another
addition to the line of 1.4-volt 50-ma. battery
tubes — the 1LB4, This tube is 2 power-output
pentode operating at a maximum plate voltage
of 90. The power-output rating is 200 mw. with
10 percent total harmonic distortion. 35 mw. may
be obtained with plate and screen operating at
45 volts. The tube has a loktal base and is de-
signed to operate into a 12,000-ohm load resist-
ance.

Several new receiving types have recently
been announced by Raytheon.

The 1D8GT is an 1.4-volt battery type with
bantam construction. This tube has a diode, a
triode and pentode to perform the functions of
detector, audio amplifier and power-output stage.
The power-output rating of the output section is
200 mw. at a plate and sereen voltage of 90.

The 6AB5/6N5 replaces the individual types
6AB5 and 6N5. The electrical characteristics
have been designed to retain the sensitivity of
the 6AB5 together with the extended cut-off of
the 6N5.

The 6AL6G is a 6.8-volt type designed for use
as an amplifier in television receivers. The char-
acteristics are similar to those of a 6L6G, but the
plate lead is brought out to a top cap to allow a
high momentary peak-voltage rating.

The 7HY is a high mutual-conductance pentode
which has been designed to have as wide a cut-off
as is consistent with a good ratio of mutual con-
ductance to plate current. This new type will
find application in untuned r.f. circuits, wide-
band, high-frequency amplifiers and other
equipment where the high gm characteristics are
desirable.

The 35Z6G is a twin diode rectifier designed
for use in voltage-doubler circuits in a.c.-d.c.
receivers. It is characterized by a plate-current
rating of 110 ma. which is somewhat higher than
similar ratings for other voltage-doubler tubes
such as the 25Z6G.

The 50C6G is a 50-volt power amplifier with
characteristics similar to the 6Y6@G. It is designed
for a.c.~d.c.-receiver use,

The 70L7GT is a dual-section tube containing
a half-wave rectifier and a beam power amplifier,
The rectifier section is rated at 125 volts, r.m.s,
and the d.c. output current as 70 ma. The audio
section has an output rating of 1.8 watts at plate
and screen voltages of 110,

L.C.A.S. RATING FOR 866

Raytheon announces that in intermittent
amateur service, the inverse peak-voltage rating
of the 866 is increased to 10,000 volts.
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Third U.ILF. Contest and Relay Results

BY J.

D/-I-UCH was accomplished in the way of
improving the efficiency of already established
message routes, and toward the increased use
of frequencies above 60 Mec., in the February
Contest and Relay. Many participants who are
veterans of the previous relays submitted con-
siderably larger numbers of message copies with
their logs and were lavish in their praise of the
manner in which traffic moved along, even though
conditions were seemingly at lowest ebb. 112
Me. was used more than ever before, A few of
the gang even made use of 114 in handling mes-
sages, but more about that later.

‘W3AC/3 again came through in top place to
the tune of 370 points and a total of 32 stations
worked. Goyn, as usual, operated portable at
High Point Park, N. J., from his Plymouth
coupe, and deserves & big hand for providing one
of the most reliable links in the numerous net-
works connecting the New England and Atlantic
States. In second place we find WSHOH, who is
rapidly becoming a dangerous threat to top men
in competitive w.h.f. activities these days! Ken
finished with a total of 298 points, having worked
37 stations, and handled 81 messages. A surprise
t0 many will be the news that honors for third
place go to a station which was exclustvely on 112
Me. W60FU took advantage of the portable and
the 214-meter multipliers by taking his 7A4-7B5
transceiver to Strawberry Peak in California.
From there he rolled up the very healthy score
of 250 points!

The East Coast-Illinois circuit of previous re-
lays was inoperative this time. Operators who
wondered why this route was not working will
appreciate knowing that WS8BHY took it upon

* Clommunications Department, A.R.R.L.

A. MOSKEY,* WI1JMY

himself to operate from Savage Mountain, Mary-
land, in an attempt to fill in the gap formerly
closed by WBCIR and W8EUO. Arrangements
were made with W3RL at Herndon, Va., to take
west-bound messages, but contact with that sta-
tion was not established. However, credit for
making possible the longest circuit that func-
tioned during the relay goes to WSBHY. W8CIR
was successfully contacted, and at 12:38 a.m,,
E.8.T., on the 11th a message, addressed to any
W9 station, started from Savage Mountain and
reached W9ZHB at 12:46 p.m., C.8.T., via the
following: WSBHY /3-WSCIR-WSNYD-W8QDU-
WSCVQ-WIVHG-WHZUL-WIZHB. A reply re-
turned via the same route and was traced as far
as WSN'YD. Numerous other messages, addressed
to eastern stations, travelled this chain, but were
forced to stop enroute due to the, gap between
Maryland and Virginia.

Jonditions at W8BHY /3 were anything but
comfortable, what with rain, snow, and a high
wind which averaged 40 miles per hour. Ofher
operators braved the wintry elements at various
points in the East, and we extend to them three
long cheers for their perseverance in sticking
with the relay through thick and thin. Theirs
is the spirit which has accounted for many bril-
liant achievements in amateur radio!

The appearance of W3EJ in the contest saw
the extension of the north-south routes to Rich-
mond, Va. A message started at this station on
10th at 11:10 p.m., E.S.T. and addressed to
W1HDQ was delivered at 11:45 A, after travel-
ling over the following route: W3FJ-W3DBC-
W3IIS-W3GGR-W3CGV-W3HEM-W3HOH-
W2IDV-W1CLH-W1HDQ. The reply was filed
immediately and returned during the contest

+

In any type of w.h.f. activity, Ken Kings-
bury, W3HOH, usually turns in a very fine
performance. His rig ends up with a pair of
100th’s running at 250 watts. Receiving
equipment consists of a Lester converter
abead of an HQ120X.

¢
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Bob Scrimshner, W1KLJ, relaxes after run-
ning up a score of 209 points in the relay. The
transmitter employs a pair of T55% in the
final with 375 watt§ input. On 112 Me. it
ends up with an HK24 doubler at 100 watts.
The receiver for Five is a superinfragenerator
with two 954 RF stages, and for 24 a
separately quenched 955 detector and two
andio stages. Antennas for 56 Mec. include a
four half waves in phase stacked vertical, and
two collinear sets of six broadside elements
with twelve reflectors. On 112 Me. a rotatable
array consisting of 2 collinear sets of 3 broad-
side elements is used.

¢

period as far as W3FQS (Stony Creed Mills, Pa.)
via WIHDQ-W1CLH-W1KTF-W2AMJ-W3HOH-
W3FQS. This message eventually reached W3FJ
after the relay.

That the technique of relaying on the u.h.f.
bands has improved to a considerable degree is
evidenced by the large percentage of deliveries
effected. The routes given below each carried a
test message to its destination. Asterisks indicate
that a reply was started and returned all the way
to the station originating the test message. In
gsome cages the return differed slightly, but in
general was basically the same.

WI1GXT-WIHDQ-W1KLJ-WICLH-W2IDV-W3HOH-
W3BZJ*; WIDEI-WI1KLJ-W2MO-W2IQQ-W3GVX/3-

W2AMJ*; WILOV-WIMJT-WIHXP-WI1GJZ-W1HDQ-
WIKLJ-W1KTF-W2KKE*; WIEYM-?2?-W2AMJ-
W1HDQ; WILSN-WIERKT-WIHXP-W1GJZ-WI1HDQ-

W2MO-W2AXP-177-W2BW-W2KKE; WIJIS-W1EKT-
WICOX-WILPF¥*; WIEKH-WIERKT-W1CO0; WI1HDF-
WIHDQ-WIGJZ-WIHXP; WI1HXP-WIGJIZ-W1HDQ-
WI1KLJ-W3AC/3; WICGU-W1HXP-WISS; W2FBA-
W3AC/3-W2MO; W2BRI-W2QA-W3HOH; W2AXP-??7-
W2BW-W2QA; W2LXC-W2LAL-W3HOH-W3GNA-???-
W3FQS-W3CGV; W20G-W2MO-W2LAU-W3HOH¥;
W2MO-W2IDV-WIKTF-WIKLJ-WILFI-WILPF-
WI1INC*; W2QA-W2HYJ-W2CLA; W2MEKM-W2LAL-

W2GHV-W1KTF-W1KLJ-W1HDQ-W1BDI; W3CLA-
W2BW-W1KTF-WICLH-WI1KLJ-W1BDI; W2ADW-
WICLH-Wi1KTF-W1KLJ-WIBDI; ‘W2CVY-W2AMJ-

WIHDQ-WIGJZ-WIHXP-W1DJ*; W2IQQ-W3AC/3-
WI1KLJ-W1HDQ; WRLAL-W2LXC-W2KKE-W1KTF-
WI1KLJ-WILFI-WIEHT-WI1EKT-W1HXP; ‘WSCVF-
W2KKE-W1KTF-WICLH-W1EYM*; W8GQS-W3HOH-
W2MO-W2KKE-W1KTF; W3GQK-W3CGV-W3GGR-
W3IIS; W3RL-W3DBC-W31IS-W3GGR-W3CGV-
W3HEM-W3HOH-W2IDV-WICLH-W1IHDQ; W3FM-
W3FBH-W3BZJ-W3HOH; WSHEEK-7??-W3HEKM-
W3HOH; WBHSN-W3CGV-W3GGR-W3IIS-W3GMZ-
W3AWS; WSAWM-W3DBC-W3IIS-W3GGR-W3CGV-
W3FQS-W3FBH-W2MO-W2KEKE-W1KTF-W1CLA-
WI1KLJ-W1BDI; W3SBZJ-?7?-W2AMJ-W1HDQ-W1GJZ-
WI1LSN; W3GCR/8-7?1-W3BZJ-W3HOH-W3AC/3-
WI1KLJ-WILFI-W1EHT; WIGGR-W3CGV-W3FQS-
‘W3GNA-W3HOH-W3AC/3-WIHDQ; W3GVX/8-W3AC
/3-W1HDQ; WeI0J-W6RVL-W60FU/6-W60IN*;
WESGR-W6NCP/6-W60FU/6-W6RVL; W6OIN-W60OFU
/6-WBENF-W6RVIL-W6IOJ; WEENF-WG6OF /6-
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W60IN; WeSJIB-???-W6OFU/6-WERVL; WERIR-1?77-
WO6NGQ-W6RVL; WSQQS-WSNKJ-W3QDU-W8CVQ-
WSNFM-17?7-W8TBN-W8CVQ; WsQDU-WSCVQ;
WOVHG-WIZHB; WSNYD-W8QDU-WSCVQ-W9VHG-
WIZUIL-W9ZHB-WI9ARN; WSREE-WSCVQ-WOVHG;
WSCIR-WSNYD-W8QDU-WSCVQ-WOVHG-WIZHB-
WIARN*,
{Continued on page 114}

SCORES —THIRD U.H.F. CONTEST
AND RELAY
{Figures indicate number of stations worked and
score.
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Reactance-Tube Frequency Modulators

A Push-Pull Modulator Circuit for Minimizing Frequency Instability

BY MURRAY

WHEN 8 simple oscillator is frequency
modulated by means of a reactance tube, the
problem of frequency stability immediately
manifests itself, The reason for this becomes ap-
parent when it is realized that the reactance tube
is a device which makes the frequency of oscilla-
tion dependent upon the element voltages sup-
plied to the reactance tube. Normally this
condition is produced so that frequency modula-
tion may be accomplished by applying the
modulating voltage to one of the reactance-tube
elements. However, at the same time the fre-
quency stability of the oscillator, which normally
depended on the ogscillator circuit itself, now
becomes dependent on the voltages supplied to
the reactance tube. This results in rather poor
frequency stability unless steps are taken in
addition to the mere connection of & single re-
actance tube across the oscillator to produce fre-
quency modulation.

An obvious method of improving the stability
of this simple combination is by the use of a
regulated power supply to supply the element
voltages to the reactance fube. It is the writer’s
experience that such an expedient is practically a

% R.C.A. Communications, Inc., Riverhead, N. Y.

G. CROSBY,* W2CSY

a

necessity where this simple combination is used.

Another method of eliminating the high sus-
ceptibility to power supply variations is by means
of the push-pull reactance tube circuit shown in
Fig. 1. In this circuit two reactance tubes are
used which have opposite reactance variations so
that they must be modulated in push-pull to
cause their reactive effects to aid. Any push-push
modulation or power supply variation is then
canceled out in the same manner that push-pull
circuits cancel hum from the power supply of an
audio amplifier,

Tubes A and B of Fig. 1 are the reactance tubes
and the 6J5 is the oscillator. The type 6SA7
tubes were used merely for the convenience
effected by the extra grid for applying modula-
tion. The radio-frequency feedback which con-
verts the tube into a reactance tube is fed to the
control grid. Tube A is connected in the same
type of reactance-tube circuit as is conventionally
used for a.f.c. in broadcast receivers. Resistance
Ry and the grid-to-cathode capacity of the tube,
Cgx, form s phase shifter which feeds phase-
shifted voltage from the plate to the grid of the
tube. R; is made large compared to the reactance
of Cyx 80 that the phase of the current is determined
by the resistance, and is in phase with the voltage

.....
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Fig, I — Cireuit of push-pull reactance-tube modulator. Tube 4 is fed phase-shifted voltage to its grid so that
its plate circuit acts like a shunt inductance dependent on the gain of the tube. Tube B is fed by a different phase
shifter which causes the plate circuit to act like a shunt capacity dependent upon the gain. Push-pull modulation
of the two tubes thus produces additive frequency modulation from them both.

Ri — 50,000 ohms,
Rs— 03 megohm,
Rs ~— 1000 ohms,
R¢— 175 ohms,
Rs — 100,000 ohms,
Re — 9000 ohms,
Ry — 100,000 ohms, ganged.
Rg — See text,
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Cy — 0-2 pufd, Two-plate midget.
Ca2, C3, C4— Normal by-pass and blocking-condenser
 values,
Cs — (for S-megacycle oscillator frequency) — 0-25
unfd. midget variable.
L1 — (for 5-megacycle oscillator frequency) ~- 32 turns
No. 22 enameled, 1 inch diameter. Tap at 8
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Fig. 2 - Suggested push-pull reactance-tube modulator for a 14-megacyele oscillator frequency.

Ry — 50,000 ohms.
Rz — 0.5 megohm.,
R3 ~ 300 ohms.
R¢— 175 ohms.

Rs — 100,000 ohms.
Re — 9,000 ohms,
Ry — 475,000 ohms,
Rs — 16,000 ohms.
Ro — 500,000 ohms.

applied from the plate circuit. This current flows
through the grid-to-cathode capacity and causes
a voltage drop which lags the current (usually
we speak of the current leading the voltage across
a condenser, but in this case we are talking about
the voltage drop with respect to the current so
it is lagging). When this lagging voltage is
amplified, the plate circuit is caused to appear as
an inductance since its current lags the applied
voltage.

Tube B uses a phase shifter which feeds a
leading voltage to the grid and therefore produces
a capacitive reactive effect instead of an induc-
tive effect in the plate circuit. Instead of a low-
reactance condenser in shunt to the grid, fed by
a high resistance, there is a low resistance in
shunt to the grid which is fed by a condenser of
high reactance. The series condenser, (', is
small enough to have a reactance which is high in
comparison to the resistance, Rs, so that the
current through the phase-shifter is determined
by the condenser and is therefore a leading

The very nature of the simple single-
tube reactance modulator makes it diffi-
cult to obtain a high order of carrier
frequency stability in f.m. transmitters,
as the author points out in this article.
This defect is overcome in a new circuit,
in which unwanted frequeney variations
are made to balance out by using two
modulators of opposite characteristics
in push~pull.
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Rio, Ris — 250,000 ohms,

Ri1 — 4000 ohms,

Riz — 1 megohm,

C1 — 0-2 pufd. two-plate midget.
Cz— 0.001 pufd.

Cz —0.005 pfd.

Cs— 100 ppfd.

Cs — 0.01 pfd.

current. This leading current also flows through
the resistor in the grid of the reactance tube B
80 that a voltage drop is caused which is in phase
with the current and is therefore leading. When
this leading grid voltage is amplified by the tube,
8 capacitive effect appears in the plate circuit
gince the current flowing in the plate circuit is
caused to lead the applied voltage.

The reactive effect of the reactance tubes has
& magnitude which is proportional to the gain of
the tube. Thus an increase in the gain of the
inductive tube A decreases the effective induc-
tance which is in shunt to a portion of the oscil-
lator tuned circuit. This causes the oscillation
frequency to increase. Tube B, which acts like a
capacity in shunt to a portion of the oscillator
circuit, produces & decrease in the effective
capacity when the gain of the tube is decreased.
Hence the tendency is to increase the frequency
for a change in gain which is in the opposite direc-
tion to that which caused the same direction of
frequency change on the inductive tube. Con-
sequently, the application of push-pull modula-
tion causes additive frequency-modulating ef-
fects by the two tubes.

It will be noted that when the Hartley oscil-
lator circuit is used as shown in Fig. 1, the re-
actance tubes are connected across only the plate
portion of the oscillator circuit. This somewhat
reduces the effectiveness of the reactance tubes as
compared to an arrangement in which the reactive
effect is connected across the whole tuned circuit,
as might be the case if an oscillator circuit
were chosen in which one end of the circuit were
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grounded. However, in the oscillator circuits
with one end of the tuned circuit grounded, the
cathode is usually at a radio-frequency potential
from ground. Such an arrangement invariably
produces hum in the form of frequency modula-
tion. The remedy is to choose a circuit with the
cathode grounded as was done in this case.
Another alternative is fo raise the heater to the
same radio-frequency potential as the cathode by
means of choke coils.

'This push-pull circuit has the important ad-
vantage that it may be adjusted so as to neutral-
ize all frequency instability due to power-supply
variations. That is, if the oscillator taken alone
happens to have reaction between the frequency
and power supply, this reaction may be neutral-
ized by proper adjustment of the reactance tubes.
In such circumstances the reactance tubes
are slightly off-balanced to produce a residual
push-push reactance characteristic which is
equal and opposite to the reaction characteris-
tic inherent to the oscillator, The adjustment of
this balance is made by means of condenser (.
For the normally-balanced condition of the reac-
tance tubes, the ratio of the reactance of Cy to
the resistance of Rz would be equal to the ratio of
the resistance Ej to the grid-to-cathode capacity
reactance of tube A. In practice, i may be
adjusted by observing the beat note of the carrier
and adjusting C; so that a variation of the power-
supply voltage (obtained by cutting in a series
resistance or in some similar manner) does not
vary the frequency. For each setting of Cy, a
resetting of the main oscillator tuning is required
in order to compensate for the reaction on the
oscillator frequency effected by Ci.

Another method of balancing the reactance
tubes may be employed when it is only desired to
balance their reactive effects without neutralizing
the power-supply reaction which may be inherent
to the oscillator. In this method the frequency-
multiplied output of the modulstor is observed on
4 frequency-modulation receiver and the modula-
tor grids of the reactance tubes are temporarily
tied together so that they are modulated in push-
push. Modulation is then applied and €} is tuned
for a minimum of the frequency-modulation out-
put. Thus the reactive effects of the two tubes
are arranged to oppose each other so that the
adjustment for the minimum of frequency modu-
lation indicates their equality. After the balance
has been obtained the modulator grids are con-
nected back in push-pull for normal operation.

In the circuit of Fig, 1, the push-pull modula~
tion transformer will depend upon the user’s
requirements. In the writer’s usage a 600-ohm
input was desired so that this transformer con-
sisted of & line-to-line transformer with the
secondary damped with 600 ohms. This low-
impedance secondary allowed the connection of
the rather low-impedance rectifier-type voltmeter
across the secondary without upsetting the im-
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pedance matching (the voltmeter had a resistance
of 1000 ohms per volt and a full scale reading of
three volts, making a total resistance of 3000
ohms). The potentiometers, Ry, are ganged.
Resistors Rg are chosen to produce full modula-
tion for the maximum position of the potenti-
ometers for a comfortable reading of the meter.
Thus, they might be set at a value which gives a
25-kilocycle frequency deviation for the maximum
setting of the potentiometer and a 2-volt reading
on the meter, This arrangement allows the use of
a readable deflection on the meter for normal
modulation. Without such a potentiometer ar-
rangement, a 25-kilocycle frequency deviation
at 112 megacycles would be produced at about
0.05 volts on each grid (0.1 volts across the trans-
former secondary). This value is obviously too
low to read on an ordinary meter.

The circuit of Fig. 1 used an oscillator fre-
quency of about 5.0 megacycles. While this low
frequency makes possible a high degree of modu-
lation and a sensitive modulator, it is felt that
for amateur usage a higher master-oscillator
frequency can be used. The circuit of Fig. 2 is
suggested for a master-oscillator frequency of
14 megacycles. The use of a phase inverter in
place of the push-pull transformer is suggested
since the added gain of the phase inverter will
make possible the operation of the modulator
directly from a crystal microphone.

A Stabilized Frequency Modulator

Where the utmost in frequency stability is
desired, the circuit of Fig. 3 may be used. This
circuit utilizes automatic frequency control to
eliminate frequency instabilities regardless of
their source. While a circuit employing the same
principle has been described in QST before,* the
circuit of Fig. 3 is somewhat different and a few
design considerations and a discussion will be
given here which will aid the user of this type
of frequency modulator. It will be seen that this
circuit uses the simple oscillator Vy and single
reactance tube Vi Normally this arrangement
would be quite unstable if it were not for the
automatic frequency control system consisting of
converter V3, frequency discriminator D and
detectors V4 and V. This automatic frequency
control system operates on the heterodyned out-
put from the converter, which is a relatively low
frequency so that a small frequency change is a
large percentage of the resulting heterodyned
intermediate frequency. The crystal oscillator
which is used as the beating oscillator for the
heterodyning process must have a stability which
is at least equal to that desired for the final carrier
frequency.

For maximum stability, the intermediate
frequency at which diseriminator D operates must
be as low as possible. For broadcast frequencies

!D. E. Noble, * Frequency Modulation Fundamentals,"

Q8T, August, 1939,
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~ Fig. 3 — Reactance-tube frequency modulator with automatic frequency control. The a.f.c. circuits serve the
dual function of maintaining frequency stability and providing a monitoring circuit.

The intermediate frequency of the stabilizing circuit
is 460 ke, The following constants are applicable:
Ci, Cz, Cs — 75-pufd. midget variable.
:4, CB — 200 ;Lufi

1, L2, Ls — 2.5 millihenrys.

where a high frequency deviation is used, an
intermediate frequency in the vicinity of one or
two megacyeles is used, but for amateur usage the
conventional 450-kilocycle broadcast intermedi-
ate frequency has more appeal.

In Fig. 8 it will be noticed that diseriminator D
is somewhat different than the usual Seeley type
of a.f.c. digseriminator. It consists of a primary
cireuit which is tuned to the carrier frequency,
and two secondaries which are off-tuned to op-
pogite sides of the carrier frequency. The follow-
ing are approximate empircally-determined rules
which may be used in designing the tuned eir-
cuits:

X -¢l X Ll F, r

Q=== tH

R1 By S Fa

where @), is the @ of the primary circuit, F, is
the diseriminator mid-band frequency, and Fg
is the maximum frequency deviation (one-half
total “swing”’) of the frequency-modulated wave
applied to the discriminator. The @ of each of the
secondary circuits is adjusted to be twice as
great as that of the primary. This discrimingtor
is merely an alternative to the Seeley discrimina-
tor and may be replaced by a Seeley discriminator
with equal effectiveness. It may likewise be used
as the discriminator in s frequency-modulation
receiver using the same empirical design rules.
The circuit is eagy to align and is exceptionally
linear.
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R — 0.2 megohm.
R1 — 50,000 ohms.

Louphng betwecn L1 and Lz, 14%; between L2 and
La, 2.5%; spacing between primary and either secon.
dary, 14 inch. The input impedances of the diodes damp
the two secondaries.

The width of the discriminator must be ad-
justed to receive the full frequency deviation of
the frequency modulation present on the inter-
mediate frequency applied to it. This means that
if the converter is fed directly by the master
oscillator, the discriminator may be narrower
than it would be if the converter were fed by a
harmonic (assuming that it is desired to generate
wide-band modulation where the frequency devia-
tion is several times the maximum modulation
frequency). The narrower discriminator is capable
of maintaining a greater stability, but if a high
harmonic is fed to the converter, the frequency
variations fed to the discriminator are multiplied
80 that the control is more sensitive. These two
effects tend to offset one another so that it makes
little difference whether the converter is fed by a
harmonic or by the fundamental of the master
oscillator. Since the latter arrangement is simpler
from the standpoint of the amount of multiplica-
tion required from the crystal oscillator, it is the
logical arrangement to use. On the other hand,
where the desired frequency deviation is of the
order of an amount equal to the maximum
modulation frequency, the discriminator will be
of the minimum width (twice the audio modula-
tion band) regardless of which harmonic is fed
to the converter. For this case maximum stability
is obtained when the highest harmoniec is fed to
the converter.

The band width of the discriminator shown in
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Fig. 3 is such that it is capable of handling the
full frequency deviation of 20 to 25 kilocycles
which has been proposed by Grammer and Good-
man.? With a diseriminator this wide, converter
V3 may be fed by the frequency-multiplied radi-
ated wave, instead of by the master oscillator, if
desired. If the converter is fed by the master
oscillator frequency as shown, somewhat greater
frequency stability may be obtained by using
a narrower discriminator.

The fact that the discriminator and detectors
are available in the circuit of Fig. 3 affords a
convenient method of monitoring the quality of
modulation and the modulation level. By coupling
audio amplifier Vs to the detected output of the
discriminator, the detected frequency modula-
tion is amplified for monitoring and may be
fed to a meter which may be calibrated in fre-
quency deviation,

The meter in the plate circuit of the reactance
tube V; serves the purpose of indicating how
much auftomatic frequency control is being used to
hold the carrier on frequency. This meter has a
normal reading which occurs when the carrier is
in proper tune, and a deviation above or below
that reading indicates that a drift or change of
gome kind has caused the control to operate and
bring the frequency back to as near normal as
the degree of control allows. Normally the
operator would only correct the tuning for large
deviations of this meter since the frequency would
be quite close in spite of a deflection from the
normal, ;

For improved efficiency of the control circuit,
an amplifier stage may be interposed between the
converter and the discriminator so that the level
fed to the discriminator is as high as possible.
This amplifier should have a band pass which is
capable of passing the full frequency swing of the
modulation present in the intermediate frequency.

Stra

An ordinary dimmer floor switch, made for
high- and low-beam control of car lights, makes a
fine push-to-talk switch for ham rigs. Pushing it
in just so far makes & momentary contact and
pushing it in farther makes a permanent contact.
One of these mounted on a board on your shack
floor leaves both hands free to write in the log,
ete. — W8FU.

Those who own & Howard 430 may easily rig up
an arrangement for code practice by connecting a
key between the two terminals at the rear marked
V1 and Vg after removing the jumper. Then fune
in & steady carrier and turn on the beat oscillator.
A switch may be rigged up to short-circuit the
switch when the key is not in use.-— Charles
Ammerman.

2 Grammer and Goodman, “Wide-Band Frequency Mod-
ulation in Amateur Communication,” QST, January, 1940.

00

While waiting for 20 to open up, I was reading
the article about WSRAT in the March issue of
QST. Upon finishing it, I turned on the receiver
and the first signal I heard was WSRAT calling
CQ!— WiCBU.

« ARR.L (S BUREAU «

K or the convenience of its members, the
League maintains a QSL~card forwarding system
which operates through volunteer * District QSL
Managers” in each of the nine United States and
five Canadian districts. In order to secure such
foreign cards as may be received for you, send
your district manager a standard No. 10 sfamped
envelope (standard business size, 914" x 414").
If you have reason to expect a considerable num-
ber of cards, put on an extra stamp so that it hasa
total of six cents postage. Your own name and
address go in the customary place on the face, and
your station call should be printed prominently in
the upper left-hand corner.

W1 -—J, T, Steiger, WIBGY, 35 Call Street,
Willimansett, Mass.
W2 —- H. W. Yahnel, W2S8N, Lake Ave., Hel-
metta, N. J.
W3 — Maurice Downs, W3WU, 1311 Sheridan
St., N. W., Washington, D. C.
W4 — Q. W. Hoke, W4DYB, 328 Mell Ave.,
N. BE., Atlanta, Ga.
W5 — James F. Manship, WSALE, 910 So.
Boston, Tulsa, Okla.
W6 — Horace Greer, W6TI, 414 Fairmount
Ave., Oakland, Calif.
W7 — Frank E. Pratt, W7DXZ, 5023 So. Ferry
St., Tacoma, Wash.
W8 —F. W, Allen, WSGER, 324 Richmond
Ave., Dayton, Ohio.
W9 — Alva A, Smith, WODMA, 238 East Main
St., Caledonia, Minn,
VE1l — L. J. Fader, VEIFQ, 125 Henry St.,
Halifax, N. S.
VE2 — C. W. Skarstedt, VE2DR, 236 Elm Ave.,
Westmount, P. Q.
VE3 — Bert Knowles, VE3QB, Lanark, Ont.
VE4 — George Behrends, VE4RO, 186 Qakdean
Blvd., St. James, Winnipeg, Manitoba.
VE5 — H, R. Hough, VESHR, 1785 First St.,
Vietoria, B. C.
K4 — F, McCown, K4RJ, Family Court 7, San-
turce, Puerto Rico.
K5 — Norman F. Miller, K5AF, 15th Air Base
Squadron, Albrook Field, Canal Zone.
K6 — James F. Pa, K6LBH, 1416D Lunalilo
8t., Honolulu, T. H.
K7 — Jerry MeKinley, K7GSC, Box 1533,
Juneau, Alaska.
KA — George L. Rickard, KA1GR, P. O. Box
849, Manila, P, I,
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SWITCH TO SAFETY
324 North Willett, Memphis, Tenn.
Editor, QST:

Last December I was on the air with a 600-watt rig
trying to work DX and keep schedules with my father in
California. About two weeks before Christmas the final
and buffer began to do things that they shouldn't. I spent
several days trying to find the trouble, and traced it down
to a bad 866 rectifier in the 1200-volt power supply. That
night I took out the old 866 and put a new one in, leaving
the cap hanging on the wire while I ran it on the filament
voltage for the time needed. After the mercury had vapor-
ized, I turned the plate voltage on without thinking about
the danger and reached for the eap of the new 866. Immedi-
ately upon touching it, the 1500 volts that came out of the
transformer went into my hand and grounded on my wrist.
Somehow I got away but then I saw that the electricity had
burned into my thumb and forefinger to the bone and had
burned three inches along my wrist and down to a tendon.
As a result of this I have already lost most of my thumb and
the tip section of my index finger, and am going to have an
operation tomorrow to have the thumb removed down to the
hand and the bone on my forefinger covered. The long scar
on my wrist took three months to fill with flesh and be
covered with skin. I afterwards learned that the electricity
cauterized a vein that it burned, and because of this I nar-
rowly missed losing & lot of blood after the accident. The
amount of voltage was so great that it arced over from the
index finger to the middle and ring fingers, and a few volts

went through my body and grounded to the panel when I-

accidentally touched it. This voltage made blisters on the
fingertips where it grounded and showed how narrow an
escape | had from death. The accident was probably caused
by my switching on the plate switch instead of switching
off the filament switch which was beside it.

I do not think now that I will ever work on that trans-
mitter anymore. . . . — Robert Townsley, W4{GDH

ANOTHER SOLUTION
7126 Pershing Ave., University City, Mo.
Editor, Q87T

I have just read W2AOE's article in April QST concerning
the lack of activity on the ultra-high frequencies. I think he
has raised an important question, since uw.h.f. research is
probably second only to emergency work in the value of
amateurs to the nation.

However, I disagree with W2AOE in the best method
of populating the u.h.f. bands. The adoption of frequency
modulation on the high ends of the 56-Me. band can do no
harm, but I predict that, while the effect will be that there
will be a considerable increase in QRM on the high end of
the band, the increase in the actual number of hams using
“five"” will be negligible.

* [ disagree also with W2AOE’s suggestion that new hams
should be allowed & 1-year license for u.h.f. work without a
code test. In the April ORB/OPS bulletin, the viewpoint of
the Wireless Institute of Australia was quoted, a part of
which quotation reads as follows: *In this time of emer-
gency an operator capable of handling traffic at 25 w.p.m. is
invaluable to his country to-day, below 16 w.p.m. practically
useless until he has had further Morse training. Operating
ability is the prime asset.”

The situation for W hams is similar. It Uncle Sam were
to become involved in the war, it will be the fast, experi-
enced operator who will be of greatest service. Also, in local
or regional communications emergencies we must have
plenty of fast, efficient ops.
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Far too many new hama of to-day go on phone immedi-
ately upon receiving their licenses, never to increase their
code speed above about 13 w.p.m. I believe I have a solution
to this unfortunate problem, as well as to the method of
populating the ultra highs: Forbid the use of 1.8- and
28-Mo. 'phone to new hams until they have been licensed
for one year. Let the new ham be eligible for the Class A
examination one year after he has had his license modified
for 1.8 and 28-Me. 'phone privileges. The ‘phone bands
below 28-Me. are overcrowded, so a small decrease in QRM
would be welcomed by hams using those bands. The effect
of this plan would be that many who would otherwise go on
160- or 10-meter 'phone would now go on the ultra-high
frequencies. When conditions on u.h.f. are bad, they would
get c.w. practice on the lower frequencies. This seems to me
a practical way of killing two birds with one stone.

== Bill Skinker, WOAEJ

LOW POWER JOYS

713 8t. Louis Ave., East St. Louis, Il
Editor, QST

The numerous articles and letters appearing from time
to time in Q8T regarding the joys derived from using low
powered transmitters finally got me. I built a tiny mite of a
code squirter for 7 Me. and I built well,

S0 what happened? I raised "em from Maine to California

and back again, with practically no power at all. Great stuff,
only with few exceptions the amount of intelligence con-
veyed in these low-powered contacts was confined to getting
the ealls OX and a hazy remark or two about QRM, Then
the inevitable, **Sorry OM lost u in the QRM ¢ u agn 78.”
' Where before I enjoyed solid and intelligent chats with
the 40-meter crowd, I now had spotty and vague contacts.
Unfortunately, I am not one of the leisure chappies; having
to work for a living, my operating time is necessarily limited.
During the time I do have for getting on the air I want good
solid contacts, enjoying ragchewing above everything else
in ham radio.

‘This simply cannot be done with mouse-powered toya
using anything from a fountain-pen flashlight cell to statio
off a cat’s back for power.

The remarks of W6EAK in May QST are typical of the
“Joy through no power at all” boys. Maybe I didn't get
down to rock bottom, having stopped at 10 watts.

Anyhow the 500-watter is back in operation, and if the
blinking lights can be made to behave I will have 'erup toa
full 1 kw. shortly.

‘Would somebody make me an offer on a nice 10-watt
transmitter?

— Earl R, Linder, W9DZG

CODE PRACTICE STATIONS
Baltimore, Md.
Editor, QST:

Just finished reading the article by Riley Parsons,
‘W8BXY, on code-practice stations. Am I disgusted! It is
not an idea of selling a few mora copies, as he puts it — it is
the idea that a fow selfish hams ruin the good name of
hamdom. For instance, he has a ticket, why not close up the
bands to any new ones now and give the whole thing to
him? ¥'m sure that would suit him fine, I'm an 8WL and &
prospective ham and think that the bands should be for
every one to enjoy and not the selected few. . . .

- Bill Rogers, SWL
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A Traffic Transmitter

Ganged E.C.0. on 80 and 40 Meters

BY HAROLD M. BAKER,* WOMDJ/WIEZ

INTEREST in traffic work coupled with the
desire for a readily portable transmitter prompted
the construction of the transmitter to be de-
seribed. Stories of portable outfits show rigs vary-
ing all the way from knapsack jobs to trailer-
transported units, but in our case ‘“portable”
meant that the station must be built in easily-
handled units that could be carried in the back
seat of an automobile and then set up in the new
location. Since the transmitter was to be used for
daily fixed-station operation, economy dictated a
110-volt a.c. power supply, but we hope some day
to have a gasoline-engine generator for emer-
gency use, and a vibrator-pack could be used if
necessary. The present a.c. power supply is built
in two sections, neither one of which is too heavy
to carry easily. The power supplies and the trans-
mitter are interconnected by cables made fool-
proof by using a different number of prongs on
each outlet.

For convenience in operation, the e.c.o. is
ganged with the doubler and final stages. An-
tenna coupling adjustments are facilitated by in-
clusion of a swinging link on the output tank coil.
Crystal control can be used, when the e.c.0. be-
comes indisposed or a stabilized power supply
is not available, by removing a plug-in condenser
and plugging-in the crystal. Inspiration for the
ogeillator-doubler circuit came from Perrine’s
article,! although some slight modifications were
necessary for portable work. His *“floating chas-
sis’’ construction could not be used because of
space limitations, the osecillator funing condenser

* Chalver Military Academy, Culver, Ind.
1 Perrine, “An Answer to the H.C.O. Problem,” QST.

September, 1939,
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was made larger in order to cover the 80-meter
band, and the oscillator was keyed in the screen
grid circuit for break-in work. The 6V6 doubler
tank was likewise modified, and a capacity-
coupled 807 final amplifier was added. We are not
in a position to undertake much experimental
eonstruction, but, following the original specifica-
tions, the oscillator gave no trouble at all.

The Circuit

The reader is referred to the original article by
Perrine for a detailed description of the develop-
ment of the oscillator circuit. An oscillator tank
capacity in the vicinity of 1000 yufd. and tempera-
ture compensation make for stable operation.
The output of the 68K7 oscillator is in the 160-
meter band, the 6V6 doubles to 80 meters, and the
807 operates straight through or doubles to 40
meters. With the constants given and with the
oscillator pad, Cs, wide open, the main dial varies
the frequeney from about 3480 to 3980 kes.

The heater and cathode of the oscillator are
maintained at the same r.f. potential by heater
feed through Iy and Ls. The location of the
cathode tap on Ly has an important effect on the
frequency-vs-voltage characteristic and may need
to be varied in another unit. The screen voltage is
taken from a divider and further dropped
through a resistor. The actual screen voltage is
about 145. Simply breaking the screen lead gives
chirpless keying.

The 6V6 doubler is Lapamtv—coupled to the
oscillator through (5. This condenser is soldered
into a five-prong coil form. Substituting a crystal
for it, as shown in the circuit diagram, makes the
6V6 a crystal oscillator. The cathode of this tube

The completc r.f. portlon of the ganged
transmitter is built in a receiver cabinet.
The large PW dial controls the tuning,
the smaller dial is a band-set control for
the final amplifier, and the knob is for ad-
juglting the variable link on the output
coil.

0ST for



A view inside the cabinet shows
the arrangement of the gear. The
oscillator section is at the left, the
6V6 buffer-doubler is at the rear
behind the tuning gear-box, and
the final amplifier i3 at the right.
The large coil at the rear left is the
7-Me. final tank coil, conven-
iently stored out of the way. Note
that the chassis has been cut away
slightly to allow the swinging link
a wider range of variation.

may be keyed through the cathode jack, J2. When
operating e.c.0., stations report no difference in
the keying in either the oscillator or doubler cir-
cuit. The second jack is not shown in the photo-
graph because it was added later.

Both the doubler and the final stage use parallel
feed to reduce the number of d.c. hot points. The
doubler tank coil, L3, is removable so that other
coils may be substituted for crystal operation on
other bands. In order to make it practically im-
possible to touch & point of high d.c. voltage, in-
sulated connections should be made to the top
end of RFC,, the 807 plate and the meter.

Switch S; shorts the key, and switeh Sz breaks
the 807 cathode so that the frequency of the
transmitter can be adjusted without going on the
air — an important point in good operating tech-
nique. Each lead from the power supply to the
ogcillator-buffer is by-passed at the point where
it enters the chassis, in order to eliminate r.f.
feedback as much as possible. The oscillator
heater is separately switched so that it may be
left on all the time if desired.

The final bandset condenser, Cyg, is brought to
the front of the panel 80 as to be readily adjustable
if the antenna foad disturbs the ganging. The taps
are adjusted with no load.2 The main dial may be
tuned from one end to the other with the final
plate current staying between 10 and 12 milli-
amperes on 80 meters. With the antenna links
specified the final may be loaded to 100 ma.
without trouble.

2 Mix, *Gang Tuning for the Multi-Stage Transmitter,”
QST, June, 1938,

Here is a transmitter with everything
the 80/40-meter traffic and rag-chew
man might want in his transmitter.
Oscillator keying for break-in operation,
ganged tuning for quick QSY, and sta-
bilized frequency controi for net opera-
tion. And it’s small enough to make a
mighty nice portable rig.

June 1940

umuguw.' ’

Construction

The transmitter is built in a National HRO
cabinet. Using the components named in Fig, 1
there is not much variety in arrangement possible
in the given space. However, the shielding is good
and the final coil has plenty of room. The knobs
on the front panel are, left to right, the main tun-
ing dial (National PW-0), final bandset con-
denger, and variable link output. The left-hand
switeh is 81 and the switch in the center ig Ss.
Another jack has been added just above the one
shown in order to key the cathode of the 6V6.

All sockets are supported above the chassis
except the one for the 807. This allows short,
direct leads and keeps all the r.{. above the chassis
except at the final grid. The 807 is underslung in
order to fit the cabinet, and this improves the
shielding of the tube. The extra plate coil is
mounted on standoff jacks at the rear left corner
of the cabinet, and thus is stored in space which
otherwise would be unused.

The e.c. oscillator is at the left end of the
cabinet. What appear to be small resistors near
the coil are the temperature-compensating con-
densers. The one which is hung in the center of
the oscillator coil is the one with the negative
coefficient. The aluminum shield is fastened se-
curely to the gear box and also to the chassis, in
order to make the oscillator as rigid as possible.
Further strengthening is obtained by screwing a
six-inch length of half-inch angle iron under the
chassis at right angles to the aluminum shield.
The 100-uufd. air padder, C3, is beside the 6SK7.
Tt may be adjusted through a ventilating hole in
the rear of the cabinet.

The coil form which mounts the coupling con-
denser Cv can be seen just back of the aluminum
shield. This form is plugged into a five-prong
socket supported above the base on pillars. Plug-
ging-in a crystal turns the 6V6 into a crystal
oscillator, keyed in the cathode.

The 6V6 crystal oscillator-doubler is next to
the condenser-crystal socket. In front of the 6V6
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C1s — 500-zufd. mica.
oV, AC. Cig, Ci8 — 0.002-pfd. mica.
X A L17 ~- 0.005-ufd. mica,
3 Ciry — 50-pufd. (National TMSA.50). :
58| remoteautit - Coo— 35-uutd. (Hammarlund MC-35-MX).
A T, F-wire cable Cat, Caz, Caa, C2a~~ 0.1-pfd. 400.volt paper.
= to transmitter Clap, Cag— d-pfd. 1000-v01t (Acrovox 1009).
{:2(; Caoy — 8-pfd. 450-volt insulated mounting
Chy  Chy electrolytic {Aerovox [-450).
I STy o T/rrouy/;—#ane/ Cag — 8- p.fd 450-volt electrolytic (Acrovox
stand o T450).
s n 866 JR, Czs;[_: Cze; iRa Caog — 12 -ptd. 450-volt electrolytic {Acrovox
5 - d .
= Ri~1.5 megohms, 14.watt.
Ra2 — 15,000 ohms, l-watt.
Rs — 20, 000 ohms 10-watt adjustable.
fbum:/-rr'! Re— 100 000 ohms, i4.watt.
shzeldef 566 JR. Rg —= 20, 000 ohms, 2-watt.
cable A L Re — 10,000 ohms, 2-watt.
= m = O emmote outlet Rz~ 25,000 ohms, 75-watt adjustable.
B w”:_%’ E SZ';"M;" et = Rs — 100,?3(;1-0!1(1;11)1:’:13, 200-watt  blecder
"l 3 F ith slue/a'gmaaded Ro — 7500 ohms, 25-watt adjustable.
= Rio — 10,000 ohms, 25-watt adjustable.
T Ri1, Ria — 0.25 megohms 1-watt.
5 e G RFCi, RFCz, RFCs — National R-100.
3” ‘\MIDI\GM/%—Q W }iFG&()—m National R-L.St(l,[;U. )
1 5 1~ (Jpen circuit jac ey e.c.0.).
Ts 2 T ST Ry VR 105 Ja— Closed circuit jack (key buffer or xtal
= = oscillator).
v Ry VR 105 M — 0-150 milliammeter.

Fig. 1 — Circunit diagram of the transmitter and power

supplies.

C1 -—~10-p,ulfd. negative 0.0007 temp. coefficient (Cen-
tral

(s — Four paraﬂeled 200-ppfd. zero temp. coefficient
{Centralah),

Cg ~— 100-ppfd. air padder (Hammarlund APC-100).

(.4-" 260-ppfd. (Hammarlund MC-250-M).

,5, C7 — 100-ppfd. midget mica.

Ce, Cg, C11 — 0,002 pfd. midget mica.

Cs — 0,001-gfd. midget mica.

on, Ciz — 0. 01-xfd. 600-volt paper.

C13 — 50-pufd. bandset (Hammarlund MC-50-M).

Cie — 35-pufd. (Hammarlund MC-35-M).

is its bandset condenser, with the tuning con-
denser just to the right of the gear box. The
doubler output coil is mounted in a National
PB-10 shield. This coil is made removable so that
other coils may be substituted in case it is desired
to use a crystal working on some other band.
The 807 in its shield is back of the doubler coil
shield. The final tank coil is to the right, and the
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81, 82 — S.p.s.t. toggle switches.
S3, 84, S5 ~ Heavy-duty toggle switches,
Ty — 6.3 volts (Thordarson T-19F81).
Tg — 6. 3 and 2.5 volts, high-voltage insulation (UTC

5-65).
Ta— 000-800 -0-800-900 volts (Thordarson T-19P56).
Ty — 240-0-240 volts (Thordarson T-13R19).
Ty — 5 volts, good insulation (Stancor P4038).
Ts — 350-0-350 volts (Thordarson T-13R13).
Chy —-5-20 henrys, 200-ma. (Thordarson T-19C35),
Cha — 12 henrys, 200-ma. (Thordarson T-19C42),
Chs — 10 henrys, 65-ma. (Stancor C-1708).
Chs — 15-45 henrys, 90-ma. (Kenyon T-517).
Chs —- 30 henrys, 90-ma, (Kenyon T-153).
Py — Green pilot light.
P3 — Amber pilot light.

two tuning condensers are in front. A large r.f.
choke was used to shunt-feed the plate of the 807
in order to have different amounts of inductance
at BRFCs and RFCy.

The leads to L4 are longer than is desirable but
give no trouble at these frequencies. The coil
should be at least a half diameter away from any
metal, to reduce logses. The end link swings down-
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Baker — Coil Specifications

Ly — 19 turns No. 26 enameled wound on 1.inch diam-
eter form to occupy ¥4-inch winding Iength.
'Tap 5 turns from ground end.
T2-—5 turns No. 26 enameled interwound at ground
end of Li.
Lz — 80 meters: 34 turns No, 26 enameled closewound 1
inch diameter.
Tap 25 turns from ground end (in National PB-
) 10 base and shield).
1.4 — 80 meters: 28 turns No. 18, 214 inches diameter,
214 inches Iong. Tap 20 turns from ground end.
40 meters: 11 turns No. 14, 214 inches diameter,
114 inches long. Tap 8 turns from ground end.
L5 — 80 meters: 3 turn swinging link in series with 2
turns wound over ground end of L (see text)
40 meters: 3 turn swinging link.

ward through a hole cut in the chassis. The output
terminals are feed-through insulators mounted
at the center of the back of the cabinet.

It is both convenient and a safety measure to
be able to adjust the load from the front of the
panel, particularly in a variable-frequency unit.
We use & B & W BVL link assembly with the link
moved to the ground end of the coil. The coil is
home-made to the 214-inch diameter of the link,
It is wound in the conventional way on a di-
agonally-split wooden eylinder. The bottom
celluloid strip is heavier than usual and is made
long enough to act as a support. Cement is put
outside the bottom strip and another piece of
celluloid is fastened to the outside. When this
dries the coil is removed from the form and sup-
ported at one end on a pillar, as may be seen in
the photograph. Care must be taken to mount the
coil so that the link will just clear the end. The
ground end is supported by the short wire lead to
the jack on the Alsimag strip. In order to load the
final sufficiently on 80 meters, we found it neces-
sary to add a fixed link of 2 turns in series with
the variable link.

No picture was taken of the underside of the
chassis because its arrangement is not important.
It would show power leads, by-pass condensers,
Rj3 and By, the 807 socket and a filament rheostat
which we found necessary for the 6SK7. With
other components it might be possible to find
room for the oscillator power supply, but we pre-
ferred to keep the power supply entirely separate.

Checking Performance

The oseillator should be checked carefully at
different frequencies before going on the air. This
can be done with a monitor or receiver. In fact,
before each operating period or each new fre-
quency the oscillator should be checked in the
receiver with switch Sz breaking the final cathode
circuit. A monitor should be used to check the
signal of full power input. If there is any rough-
ness in the note, first make sure that the final is
tuned to resonance. If the roughness persists, and
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if the power supply is not at fault, then r.f. is
probably feeding back into the oscillator circuit.
Better circuit isolation, better shielding, better
choking or by-passing may be necessary.

When good quality output has been obtained,
vary the oscillator plate voltage to observe its
effect. This may be done by breaking the common
lead to the oscillator plate and sereen and insert-
ing a resistor of several thousand ohms. If the
frequeéncy goes up with this drop in plate voltage,
the cathode tap is too high on Lj. The voltage-
frequency characteristic is also affected by the
values of R; and R3. These may need to he
changed in & different unit.

‘When the above tests were applied to the trans-
mitter described, the output was good and &
25-percent drop in oscillator plate voltage pro-
duced only a few cycles difference on 80 meters,
The adjustments were therefore left as they were.
Further experimentation for temperature com-
pensation is possible but did not seem necessary.
For ordinary operation on spot frequency nets
there is no apparent difference in setting between
a cold start and a temperature attained by leav-
ing the oscillator heater turned on for several
days.

The Power Supply

The power supply is mounted on two 7 x 17 inch
chagsis with perforated metal covers. Figure 2
shows the wiring diagram. There are actually
three supplies: oscillator-buffer, bias, and final
plate. The supply for the final islarger than neces-
sary, but we wanted such a supply available in
the station. The switch Ss turns on only the os-
cillator heater, while S; turns on all other heaters
and the bias supply. Ss turns on all plate voltages.
Each switch position is shown by a pilot light on
the transmitter panel. The pilot light working
from Sy gets its power from & spare 6.3-volt
winding on the plate transformer Tg.

The bias voltage is set at about 70 volts. All
filament voltages were correct with 115 to 120
volts input except that of the oscillator, and this
was corrected with a rheostat. Regulation of the
oscillator plate voltage can be checked by varying
the input to T's with a lamp in series with the
line.

Rg is an inexpensive high resistance bleeder to
make sure that the filter condensers will dis-
charge. The transformer T's was expected to give
600 and 750 volts d.c. 2t different secondary taps.
Actual measurements, however, show 650 and 800
volts output. The higher value has been used on
the plate of the 807 for at least an hour a day
every day for the last two months with no ap-
parent ill effects.

In coneclusion, we would like to say that this
transmitter is presented as one intended to per-
form a particular job, and it does that job well.
Perhaps it will inspire others to modify it for their

own needs.
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Say It With Words

Some Observations On *Phone Operating Procedure

BY KENNETH =B.

0NE can not be exposed constantly to
'phone operation without having it sink in that
there is a basic weakness somewhere in our ‘phone
operating procedure. Here we have a most useful
and flexible medium for the exchange of intelli-
gence from one end of the world to the other, but
we are muffing many of its potentialities by
maladroit practices. Our apparatus has been
brought to a reasonably high state of satisfaction,
but there are 8 number of bumps in the charac-
teristic curves of our operating procedure which
could stand some filtering, so to speak. Some of
the practices currently employed in "phone opera-
tion are so foreign to its atmosphere that they are
definitely-impeding its development. They are
preventing the realization of those advantages
that are peculiar to voice operation.

Fundamentally the trouble would scem to be
that we have never rationalized our ’phone tech~
nique. It has just grown up, largely as a carry-
over from ¢.w. practices, and with no standards of
its own. Nobody has worried about it, nobody has
thought mueh about his procedure. I hope to show
that if we’ll each pitch in and do our share, we can
make a big improvement.

’Phone operators as a class have never taken
kindly to anything that smacked of regimenta-
tion. They are individualists. But in all truth it
must be admitted that, perhaps for that very
reason, there is a great deal of confusion, in-
efficiency and dumbness in ‘phone operating; and
it must appeal to any thoughtful person that if
we take stock of the situation we can make more
pleasure for ourselves,

One of our prime inanities is the practice of
carrying over into 'phone operation the jargon
that is peculiar to c.w. work. It must sound like
all heck to the uninformed public which seems to
derive some pleasure from eavesdropping on our
conversations and which necessarily judges our
intelligence by what it hears. Now in telegraphy,
words must be spelled out, letter by letter. It is
therefore but natural that abbreviations and
shorteuts should have come into widespread use;
they make it possible to convey intelligence
faster. But they have no part in voice work. It is
difficult to understand why we 'phone operators
drag in by the heels a bunch of c.w. abbreviations
designed for the brasspounder but which have no
place in a medium where voice can be used. Per-
haps we do it with a bit of pride to indicate that

* Bditor; managing secretary, A.R.R.L.; O.P.8.
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we are “also c.w.” But the two branches of our
art are quite dissimilar and each should have its
own operating practices. Any ’phone amateur is
the proprietor of & medium which, for its purposes
and within its (sometimes very definite!) limita-
tions, is superior to c.w. in the facility and felicity
of communication.

Have you never been burned up by hearing a
’phone station wind up a transmission with “K,
() M, dah-de-dah”’? Some of us think that this
is about the ultimate in nitwit practices. The
letter “K’’ has been agreed to in telegraphic
practice so that the operator will not have to
pound out the separate letters that spell the
words “Co ahead.” But the voice operator can
more readily and understandably say the words
“@Go ahead,” or “Over,” ! or *Come in, please,”
or whatever form he elects. He should not dip
into telegraph parlance. Let him say 4 with
words!

This example illustrates a host of operating
evils that could be cited. The similar use of “SK”
is one. The use of Q) abbreviations is another. To
better our ’phone work we ought to abandon the
Q code completely; and the sooner the befter.
There is no place whatever for it. Really, doesn’t
it sound silly to announce that “The QTH here
is Podunk, old man,” when we could as well say,
“T am located in Podunk,” and be done with it?
A particularly florid example of this practice is
the abuse of the honorable old telegraph term
“73. 'Phone men seem particularly prone to
saying, “ Well, I guess I’ll say best seventy-threes
now.” Mangled as it is, that of course manages
to convey the sender’s “best best regardses.”
But here’s the point: when we have in our pos-
session the most flexible medium in the world for
gracious expression, why should we use a symbol
concocted as telegraphic shorthand? Let’s say it
with words!

And — CQ! Some of us confess to writhing in
shame for amateur radio when we hear a voice
gtation saying, ‘‘ Hellooocoocow CQ CQ CQ, hello
CQ CQ CQ, hello CQ twenty,” ete., ad. naus.
(B.C.L.’s think we're saying, “Seek you’!)
Here’s another word-sign of telegraphic short-
hand, dragged in by the short hair. Certainly it’s
high time we all came to saying, *Calling any

1 ¢Qver" is British, derived from *Bwitching over’ or
“Changing over.” “Come in” has & certain international

commercial acceptance but has been roundly rejected by
American 'phone amateurs. *“Go ahead” is good old U. 8

and we therefore vastly prefer it
0ST for
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amateur (’phone) station.” But not “CQ.” Say
it with words! Ineidentally, there is no longer
justification for naming the band.

A word particularly needs to be said about
procedure in giving signal reports. (Our system
of comparing signals is not satisfactory and re-
mains a subject for grand argument, but this
concerns the existing system.) We find a bad
combination of bad practices, not only in the use
of telegraphic practice but obsolete practice at
that. An average report, for instance, informs you
that you are “QSA 4, R 8.’ Now the sender of
that report doubtless means to inform you that
your readability is 4 on a scale of 1-to-5 and that
your strength is 8 on a scale of 1-to-9. But we
’phone men have fallen behind the parade. In the
first place, the international abbreviations were
changed years ago so that “QSA’ now refers to
strength, too, and not readability. The proper
telegraphic symbol for readability is “QREK.”
Again, amateur radio years ago abandoned the R
scale for strength and adopted the 8 scale — al-
most all of amateur radio, that is, except some of
us ‘phone guys. So, at the least, such a report
ought to have gone “QRX 4, S 8.”” But this is
telegraph nomenclature, devised for the c.w.
operator who otherwise would have to spell out
many words to tell you the state of your signals.
We have the ability to say it with words. 1f we
feel that we must give a quantitative report, we
can do it with utter neatness and comply with the
canons of good voice practice by pronouncing the
words, ‘““Readability four, strength eight.” 2
But voice operation ought to be superior to quan-
titative reports. Changing transmission condi-
tions and the constantly-shifting interference
pattern are what limit 'phone communication.
The necessary reporting can be done so much
more meaningfully with ordinary words: “You
are weak but you are in the clear and I can under-
stand you, so go ahead,’”’ or “ Your signal is strong
but you are buried under local interference.” Why
not say it with words?

2 W1AW has always used this form when on voice.

June 1940

ISHT 73 THE
NAME OF THAT NEW
QATMEAL THE GI2LS
WERE TAUGHE AGouY
AT THE a&logs cLug,

Did you ever laugh over a morse
key? If so0, you didn’t do it by spelling
out ripples and peals. You did it by tap-
ping out the letters HI. That is a con-
vention devised to do as good a job of
laughing a8 is possible with inanimate
dots and dashes. Do you suppose there
is something the matter with the 'phone
man who, when he thinks a laugh is
indicated, says, “Hi’” or “Aitch eye”
instead of actually laughing? With a
medium that transmits his very breath-
ing and the yelling of the baby in the
next room and the rattling of pots an
pans in the galley, why does a fellow
have to say, “Hi,”’ and generally with-
out a trace of mirth? Here’s one place
where you cannof say it with words.

Another indietment, more serious: It is mis-
leading as the very dickens to use random geo-
graphical place names as phonetics for the letters
in calls. Oh, sure, we know the system: this call is
WI1EH and so it’s “ W 1 England Halifax.” Says
you! Heaven helping, it will never get aired as
W-1-England-Halifax for the good reason that
WIEH is neither in England nor in Halifax, and
we don’t want anybody to think they’re hearing
an English or a Nova Scotian station when they're
not. There is trouble enough identifying spoken
calls without adding geographical confusion.
Similar emotions apply to home-brewed pho-
netics that are supposed to be descriptive or cute
or humorous but which generally manage to fall
somewhere between the painfully dumb and the
salacious. Even such good phonetics as Ever-
ready, Radio and Yesterday are not universal
standards. Now hold everything: 'phone provides
an opportunity for individuality, but in the im-
portant matter of recognizing the letters in calls,
is it not plainly advantageous to us all to have a
common standard and to confine our individuali-
ties to the ensuing conversations? We need some-
thing that everybody uses and instantly under-
stands. Now we have such a system, an A.R.R.L.
standard, adopted by vote of the Q.P.S.’s after
months of study. The only trouble is we don’t use
it enough. It is the Western Union word list,
one that has been scientifically compiled for
maximum understandsbility and which already
has widespread adoption in other circles.® Let’s
junk the current hodge-podge and stick to our
standard, and it only:

kN

ADAMS DENVER GEORGE
BOSTON EDWARD HENRY
CHICAGO FRANK IDA

% The W.U. list involves a few geographical names and
therefore violates one of our private fundamentals. But there
are only four such names in it, and we can learn to listen
carefully to avoid confusion on that score. O.P.8. appointees,
we understand, are going to be asked to consider recommen-
dations for changing these four place names, Meanwhile the
adoption of the W.U, list as the A.R.R.L. standard makes it
good enough for us.

a7
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JOHN PETER VICTOR
KING QUEEN WILLIAM
LINCOLN ROBERT X~-RAY
MARY BUGAR YOUNG
NEW YORK THOMAS ZERO
OCBAN TUNION

The most useful employment of these phonetics
ig in identifying your own station. There is no need
to use them in calling the other station; he’ll
recognize his own call right enough, phonetics or
no phonetics. In applying them to calls, they
ought to be directly substituted for the letters.
For instance, in the case of WIEH they are not
used as “Doubleyou one E-for-Edward H-for-
Henry,” but directly as * Doubleyou one Edward
Henry.” Why not? It’s simpler and shorter, per-
feetly understandable, and the identification
factor for F.C.C. purposes is absolute, so that
there can be no squawk on that.

Some Suggested Procedure

Having come thig far along with a critical ex-
amination of some of our practices, it becomes
possible to compound some of the ideas into a
regularized procedure that would offer us im-
proved usefulness. Is it desirable to do this?
"Phone amateurs like the “play of individuality”’
that voice work affords and any attempt to limit
it is likely o meet objection. However, thatb in-
dividusality can have its full play in the conversa-
tions themselves and we could benefit from some
standardization in procedure. Some simple stand-
ards would work wonders for us, particularly in
calling, answering and signing. As it is to-day, our
variations in method frequently cause confusion
between who is calling and who is being called,
and they actually waste a considerable part of the
contact time in calling and signing — time that
could be more profitably employed in conversa-
tion itself during the all-too-brief duration of the
average ‘phone QSO. Having had the opportunity
at Headquarters to sbtudy much correspondence
on this subjeet from leading 'phone amsateurs,
and having deliberately experimented with differ-
ent possible procedures, it has become apparent
that if we had a bit of standardization in proce-
dure we could have equal understandability with
much greater brevity, saving precious time and
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interference. The study made has resulted, then,
in the following suggestions.

Calling CQ

In the examination of calling and signing pro-
cedures, the logical first item is the general call.
It certainly seems desirable to “say it with
words” and avoid the abbreviation CQ. Phonetic
identification of our own call is useful. "There
scems no point any longer in mentioning the
band. When these several thoughts are put to-
gether, it becomes possible to visualize a form of
general call, based on the old rule of “three times
three,” that meets the requirements we have seb
up. Of several possible ways of doing this, the one
shown as an example is chosen because it is re-
lated in style to other suggestions that will be
made later. Does not the following scem to meet,
every test we could make on it for soundness,
clarity and good taste?”

Calling any amateur ("phone) station, calling
any amateur ('phone) station, calling any ama-
teur (*phone) station. Doubleyou one Edward
Henry in West Hartford, Connecticut, calling
any amateur (phone) station, calling any
amateur ("phone) station, calling any amateur
Uphone) station. Doubleyou one Edward
Henry in West Hartford, Connecticut, calling
any amateur {phone) station, calling any ama-
teur ('phone) station, calling any amaleur
("phone) station. Doubleyou one Edward Henry
in West Hartford, Connecticut, standing by.

Answering a CQ

Answering a CQ may very well take the same
form as calling any particular station. The fewer
“procedures” we have, the easier it is to do them
well automatically. Sce the discussion next below.

Calling a Particular Station

Under the head of calling a particular station
we need a procedure that can be applied equally
well to answering a CQ, or to calling a station
because we hear it on the air, or to calling some-
body on schedule. Whatever the practice, it must
avoid confusion between caller and callee. It
must unmistakably convey the sender’s call. It
must show other stations that confact is not yet
established. It ought to avoid terms that the gang
has rejected, such as ““Come in.”” Contact not yet
existing, it might appropriately again make use
of the expression “Standing by.”” Relying just a
little on accepted commercial procedure, it might
well look like this:

Hello W9UZ W9UZ W9UZ (Chicago). Dou-
bleyou one Edward Henry (in West Hartford)
calling. Hello WOUZ W9UZ WOUZ. Double-
you one Edward Henry calling. Hello WUZ
W9UZ W9UZ. Doubleyou one Edward Henry
calling and standing by.

O0ST for



Answering a Call on Schedule, When
Contact Has Not Yet Been Established

Suggestions on answering calls that we may re-
ceive in response to our general calls are made in
the section next below, but before we come to that
there is one special case to consider: that of an-
swering when we have been called on schedule
but before two-way contact is yet established.
In this special case the need is for the replier to
let the caller know that the caller has been heard.
However, the answerer cannot yet be sure that he
ig being heard, so his response should be & simple
reply and should not involve conversation, signal
report, ete. Those come later. In other words,
the answerer also is just “standing by,” waiting
to see if he is heard. It is also desirable to have a
procedure that takes account of the fact that
there may be many other listening stations who
are waiting for one or the other of the parties and
who, therefore, should be shown that contact has
not yet been established. All these things can be
accomplished by simply paraphrasing the call to
substitute the word “answering’ for the word
“ealling’” —- which also makes it an eagily-re-
membered system. This way:

Hello WI1EH W1EH W1EH. Doubleyou nine
unton gero answering. Hello WiEH WI1EH
W1EH. Doubleyou nine union zero answering.
Hello W1EH W1EH W1EH. Doubleyou mine
union zero answering and standing by.

Beginning All Transmissions After Contact
Has Been Established

Contact now existing, what are we waiting for?
At this stage in the game it is rank folly to waste
time on an elaborate statement of who is calling
whom in what cities and why; interference may
get us. We want the briefest possible statement.
We might do without any, but changing inter-
ference_conditions dictate & brief identification.
Imagining W1EH now going ahead with W9UZ,
the simplest preface would be a paraphrase of
c.w. practice: “W9UZ from WIEH. . ..” But
no soap; the fellows simply refuse to have any-
thing to do with that word ‘‘from.” Many of us
have accomplished the same thing by substituting
a pause to denote a comma, such as “W9UZ,
WLEH,” but this is so dependent upon voice in-
flection that it does not satisfactorily identify
the direction of the contact. On the other hand
there is growing acceptance in amateur ranks of
the beautifully precise procedure of the airways;
you've all heard, for example, “Newark to
Flight 16,” ete. All things considered, best ama-
teur opinion leans to the use of “t0.” That gives
us this simple beginning:

Doubleyou one Edward Henry to WOUZ. . . .

then going immediately into our conversation
without waste of time or effort.
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Ending Intermediate Transmissions

There is something mildly bughouse about our
method of signing over at intermediate transmis-
sions during a contact. More time is wasted here
than at any other part of the proceedings. The
purposes of the sign-over are simply (1) to indi-
cate your own identity as required by F.C.C. rules
and (2) to signal the other station to go ahead
now. There is no legal need to bring in the call of
the station being worked. Many of us do mention
both ealls, and confusion exists from the divers
methods. To duplicate the beginning call and say
“WIEH to WOUZ” is not appropriate because
there is now nothing fo W9UZ; it’s all been said.
To conclude “W9UZ from WI1EH” would be
fitting but there is that word “from’ again. And
the alternative of “W9UZ (voice up, pause de-
noting a comma) W1EH,” is frequently unclear
and is unnecessarily long. All things considered,
and after consulting many good operators on the
subject, it is proposed that we simply identify
our own stations (for F.C.C. purposes) and say,
“Go shead” for the other fellow’s information.
And “Go ahead” is preferable to other terms for
reasons before stated. So we just say:

.« .« Doubleyou one Edward Henry— go
ahead!

Speaking of wasted time, there is rarely any
sense in “handing it back to you now” with a lot
of words to that effect. Why don’t we just do so,
without mentioning it? We don’t engage in such
unnecessary prittle-prattle on a land-line tele-
phone. It is possible, and generally advisable, to
talk about the subject in hand as much as we
wish, and then simply pronounce our own call
and the words, “Go ahead.” If the contact is any
good ab all, the other fellow instantly sees that it
is his turn to talk. All that palaver is eliminated,
the time is saved, and the thread of the conversa-
tion suffers the minimum interruption possible
in simplex working,

Concluding Work

When we are all through it is desirable to in-
dicate to possible waiting stations that we have
finished. There’s nothing like being forthright
about it. Good practice iz agreed that signing
off can best be done by using the words *Signing
off.”” A proposal to use the police’s “That is all”
got the cold shoulder from the O.P.8%s. And one
should avoid the broadeasting sign-off, “This is
Station W1EIHL . . .”” Keep it simple. 8o, when
we're all through, it’s:

Doubleyou one Edward Henry signing with

WOUZ. Good evening.

That tells the story. There may be other sta-
tions waiting for us. We could well borrow a leaf
from the ¢.w. book and supplement the sign-off

(Continued on page 108)
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Wou Crow started in early, establishing
records for more-experienced old timers to shoot
at. In 1937, with only a little more than a year
as & ham to his credit, he broke all previous rec-
ords in that toughest of contests, the Sweep-
stakes, setting new marks for high score and
number of contacts and working all sections (70)
for the first time on c¢.w. This latter record still
stands, since the highest mark registered the
following year was 69 sections and last year, with
Canada not participating, only 64 were availa-
ble. In the same year he was the highest W
scorer in the W-VE contest. Tom is one of the
few who have succeeded in making the DXCC
within less than four years after receiving license.
At present, he is the only ham holding WAC,
WAS, DXCC and WACC (all California Coun-
ties) certificates.

The main transmitter is in the rack to the left.
The exciter of this transmitter formed the trans-
mitter which set the SS records and which was
deseribed in QST for QOctober, 1938. A 6A6 oscil-
lator-doubler drives a 616G buffer-doubler which,
in turn, drives the RK20 output stage. The
RXK20 drives a push-pull 75T final amplifier which
may be modulated by Class-B TZ40’s. The
speech-amplifier line-up following the Shure 702
mike is 6J7, 6C5 and 6C5 which swings the push-
pull 2A3 driver.

The unit next to the HRO Jr. is a modulation
indicator, Next to this is a homemade unit which
contains a frequency meter, e.c.o., crystal selec~
tor and a 100-ke. oscillator. The lower of the two
units at the right is a portable transmitter, com-
plete with power supply, built into an Ultra-
Skyrider cabinet. A 6C5 Pierce oscillator is fol-
lowed by a 6V6 buffer-doubler which drives the
211 final which operates at 300 watts input on
c.w. on all bands from 1.7 to 14 Me. or which may
be grid-modulated with a three-tube audio sec-
tion ending up with a 6F6. In changing bands
only two coils require changing and these may be
removed through the holes in the front panel.

Above this portable unit is a homemade 7-tube
battery receiver for emergency work.

Under the operating table is a 3-h.p. gasoline
engine which drives a pair of 1-kw. 110-volt
a.¢. generators as an emergency source of power.
This unit is portable and is capable of furnishing
power for a separate 500-watt rig not shown in
the photo.

The equipment also includes a small portable
transmitter similar to the AEC transmitter de-
seribed in the A.R.R.L. Handbook.

A two-wavelength rhombic antenna is used at
7 and 28 Mec, as well as 14 Mec. for domestic and
European contacts. Two Sterba six-element ar-
rays are provided for 14- and 28-Me. work with
South Americs and Asia.

W6MVK has had over 5000 contacts since
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starting in the game. He works principally 1.8-
and 28-Me. 'phone and 7- and 14-Me. c.w. and
likes to chew the rag any time he isn’t tied up
in a contest. He holds an OPS appointment, is
registered in the AEC and is EC for Stanislaus
County. Although of Chinese parentage, Tom
was born in California. His brother George,
W60FD, and sister Betty, W6QMW, are but
slightly less well-known on the air.

WoORGM

Avroraer well-known station without
which no contest would be complete is WORQM
reigned over by Reno Goetsch of Wausau, Wis-
consin. The entire station equipment is assembled
on the one “3 by 5”” operating table. The trans-
mitter is mounted on a shelf which extends the
length of the operating table where all controls
may be reached for quick frequency change
from the operating position. Either a 59 e.c.o.
or a 6L6 crystal oscillator may be used to drive
an 807 buffer-doubler which drives the T35
final. An interesting idea is the manner in which
the e.c.o. is mounted to eliminate mechanical
vibration. The oscillator is built up as an entirely
separate unit with its own panel. The unit is
cushion-mounted and a cut-out is made in the
main panel for the tuning control. The transmitter
works on all bands from 1.7 to 28 Me.

The speech amplifier at the left-hand end of the
operating table consists of a 68J7, 6C5, 6C5 and
push-pull 45 driver for the HY25 Class-B modu-
lator mounted behind the speaker under the
table. The crystal mike is a Shure 700D. Between
the speech amplifier and the Breting 12 receiver
is & metering panel with switches.

All power supplies are mounted underneath the
operating table and are completely enclosed.

WORQM has taken part in the SS for the last 6
years, leading the Wisconsin Section for the last
four consecutive years. He has won every award
thus far for his section in the annual A.R.R.L. QSO
Party. He has taken part in the last five DX
contests and has worked 60 countries. He is an
active traffic handler and has held an ORS ap-
pointment for the last five years.

HH2MC

A\r50ucE he has been on the air only
since July, 1938, HH2MC is well known in DX
circles. Its operator, Emile Cadet, has also built
up a reputation as a rag-chewer.

The transmitter, built into an enclosed cabinet,
consists of a 6F6 e.c.0., 618, 807, RK31 and 203A
final, running at 250 watts input. 2MC operates
c.w. exclusively. The receiver is a Hallicrafters
Sky Champion.

Unfortunately Emile doesn’t tell us a great deal
about himself, but we know that he has made
WAS and WAC within the short time he has
been on the air and won the HH award in the

{Continued on page 118)
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Krve-uErer news of the month in April
was the F.C.C. edict opening the territory be-
tween 58.5 and 60 Me. to frequency modulation.
While it is too early to report much in the way of
progress with f.m. on Five, we believe that this
ruling will result in much greater amateur inter-
est in f.m. than was in evidence so long as this
type of modulation was limited in use to the fre-
quencies above 112 Me.

The various advantages of frequency modula-
tion have been covered so thoroughly in QST and
all other radio publications recently that there is
no need for us to go into them in detail here; how-
ever, there is one very important reason why
every amateur who has a real interest in u.h.f.
work should make every effort to use the priv-
ileges now available under this new ruling. It
has been obvious, for some time, that the terri-
tory above 58.5 Me. was destined to remain prac-
tically unused. In former days when ““tuning the
band” meant turning a single condenser over a
range of twenty to thirty dial divisions, it mat-
tered little whether a transmitter was operating
on 56 or 60 Mec. The whole range was covered fre-
quently and with ease. But with the general adop-
tion of selective communication-type receivers
for 56-Mec. work we have universally adopted
the low-frequency habit of tuning from the low
end — with the result that the few who had
crystals for the high end have, for the most part,
put them away in moth-balls.

*329 Central Bt., Springfield, Mass,
All time mentioned is local time for the station whose
work is reported.

P. TILTON,* WIHDQ

If anyone thinks that increased activity would
have brought them ouf again, let him Jook at the
example of the 28-Me. band, where every week-
end hundreds of stations battle the QRM on the
low end of the 'phone band rather than move up
into the practically unused territory above 29.5
Me.

Yet our portion of the u.h.f. spectrum is being
eyed with great longing by television and com-
mercial f.m. interests. We have prior right to it
hecause we opened it up originally — but unless
we make good use of all of it from now on there is
certain to come a day when demands will be made
which may be hard to resist. Let us guarantee our
right to this territory in the future by intensive
and intelligent use of it TO-DAY!

Operating highlights on Five in April included
8 recurrence of the magnetic disturbances asso-
ciated with the 28-day sunspot cycle, a bunch of
swell nights for extended-local work, and the first
sporadic-E DX of the year.

With the peaks of “aurora DX,” detailed in
last month’s column, coming on February 24th
and March 24th, late April found most of the
gang with their keys ready for another session of
DX on c.w. The first sign of aurora effect was
noted late in the evening of April 24th, but it
showed up too late for most of the boys and
the only contact reported was one between
WB8CIR and WIKTF at 11:30 p.M. ‘The big night
wasg the 25th, when the short aurora skip was in
evidence several times between 6 and 9 r.m. Their
lesson well learned from previous futile attempts
to work out with any sort of modulation during
periods of ‘“‘aurora flutter,” most of the gang
went over to c.w. immediately. The list of those
known to have been successful during this period
includes W1’s VC, LLL, and JMT; W2AMJ;
W3RL and W3CUD; and W8's PX, PXJ, and
FHA.

The characteristic buzz, which has been mis-
taken by not a few for a power leak, was noted at
several other times, notably Saturday afternoon,
April 27th, when at WIHDQ we had a noise-
level reading of 81 to S7 and healthy sparks jump-
ing from the feeders of our long-wire antennas;
but no signals were heard on Five at the time.
Erratic conditions were observed on most ama-
teur frequencies during the last weck of April
but, because of the tremendous splurge experi-

You may “take yours standing up,” but you can’t
help liking this shot of the horizontal *Q” Beam of

W9CBJ, Washburn, IIi.
OST for
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‘These fellows will mean "Jowa” to the 56-Mec. DX hounds

this summer. Jerry Keefe, WOHAQ (right), and
Williams, WIQNG (left); both of Davenport, Iowa.

———
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B. R.

enced in March, these manifestations took on the
aspect of an anti-climax.

We've done some inquiring around as to the
facts behind the strange doings of the frequencies
from 28 Me. up during these sunspot peaks but
all we’ve been able to turn up to date is already
known fo most everyone. The peculiar very-short
skip is apparently due to a condition not unlike
that which produces our sporadic-E DX, except
that reflections are produced from a vertical
ionized condition (represented visually by the
aurora) instead of from a horizontal (or nearly so)
sporadie-E “cloud.” Aurors DX peaks coincide
with sunspot peaks and recur on a 28-day cycle,
with the sun turning on its axis, so long ag the
sunspots retain sufficient vigor to disturb our
atmosphere, With relatively weak manifestations
in February and April, equally spaced either side
of the tremendous peak of March, there will
probably be little evidence of this phenomenon in
late May. It will bear watching, however, and
anyone noticing anything of this nature is asked
to report his observations promptly and com-
pletely.

During April the 28-Me. band was open fre-
quently for short skip, giving evidence of the
presence of sporadic-E; but on only a few occa-
gions did the ionization become sufficient to pro-
duce gkip-DX on Five. W5AJG and W6QLZ
(they seldom miss) got together again for a brief
period at 8:05 p.m., CST, April 15th. W6OVK,
Tueson, Ariz., heard weak fading carriers at this
same time, and again on the 18th between 7:15
and 8:30 p.x. On the 22nd Jim heard a harmonic
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of XDA, S3 to 86, between 5:40 and 7 p.m.;
frequency: §7.8 Me., approximately.

The skip-DX season for the East Coast was
officially opened at 7:30 p.m., April 30th, when a
perfectly good ‘“Horsetrader Session’” was can-
celed by the appearance of the sigs of W4FLH,
Miami, Fla., on the band just as “ Admiral Jim,”
WIFLQ, was about to call the roll. WAFLH was
quickly joined by W4EDD and several Wli's,
2’3 and 8’s were worked in the brief period we
heard them. W4EDD was last heard working
WOGGH of Kenosha, Wise., at about 8:30 p.m.
By the time you read this, “skip DX’ will have
very likely become commonplace again, but the
first appearance of the year certainly put every-
one on his toes.

The aurora DX session which started on March
24th carried over, intermittently, until April
3rd, with a strong peak on April 2nd. This was
another late starter, however, and most of the
gang had knocked off for the night before the fun
began. W1LLL had western New England all to
himself this night and worked WSCIR, W8PK,
and W3BYYF; and heard W3RL and W8NIQ,
Other night-owls who were in on this one included
WIFJN, W1IZY, W2AMJ, W3BZJ, W3FJ, and

" W8PKJ.

HERE AND THERE:

First station to report f.m. transmission on Five is W1KH
who wasted no time in converting his regular 56-Mec. setup
over to use the f.m. equipment formerly used on 112 Moe.
At this writing no checks have been made with stations
using f.m. receivers but W1ELP is expected to provide two-
way f.m. within a few days.



U.H.F. MARATHON
March Winner: W3BZJ
Contncts States
through  Cumuiatire April in
Call ¥ March Score Report? 1940
56 112 %4
WIALY 19 2 2
WICLH 36 5
wicuc 3 b .
WibhJ 69 - 4
WIEHT 37 5 3
WI1EJU 25 o )
WIERT 41 4 P
WIEYR 30 e 2
WiGJZ 42 o 4
WI1HDF 0 10t 52 i
WIHDQ? 87 18 tid 8
HXP e — 8
WIJAX 21 ) 3
WI1JJR 20 3 E
WIJLK 46 14 30 4
Jp 1013 — 2
KH 17 25 !
WI1KHN ) / I
WIiKLJ 84
WIKME 31 i
WIKSO 3 2% 0 e i
WIKVQ 45 . 1
WILCC 13 e 2
WILFD 48 i
W 1 34 et 3
WILLL 45 63 B
WILPF 35 6 Bi
W 3 6 0 - 1
WILZV e e T4 2
MBS 40 80 4% 1
WIMME 6 2 e 1
WI1PL 79 160 — 2
2AMJ 81 2 e 11
W2BZB 23 80 2 - 3
W32COT 53 —— b
W2CTE 23 — 5
W2ZHNY 2 6 e &
W2I0N 4 - 4
LAL 36 4 — 3
WILEN 36 o 3
W e e 72 3
W2VK 13 26 14 1
W3AC 32 — 5
W3B 20 12 29 8
W3BZJ 112 7 44 44 10
w30av. 38 7 44 7
W3CYW 8 2 10 4
W3DI 45 204 ¢
18 18 3 4
VIEJ 6 3 K
'SM. . 21 4
p 23 16 5
W3HOH 125 30
W3I18 30 7
W3RL 23 i 10: 62
W4AEQK 5 5 —
WS5AJG 10 i6 3
W6I10J 26 13 a8
WEKYT 33 108 —
WENCP/3 17 32 - b
wearz : ! B3
RVL 1 63 157 a8 1
WeQNT p— e — 66 1
W7GSH 2 4 e 1
WSMHM 7 6 25 o 2
w! i 7 29 41 2
WSPRJY 7 60 50 5
WRQDU 32 9 316 31 #
Wi Q%S 12 7 3
Wi B 18 7 51 ib 3
WRSNN e — 22 1
WSTIU 14 07— 4
WIARN 14 161 50 7
W9zZJB 7 8 3 2
1 Includes reports received up to May 7th only.
2 Not eligible for award.
$ To conserve space, calis of stations not reporting for
two consccutive months have been omitted, These will
bere-listed at any time when later reports aresubmitted.

W1LSN sends a list of stations now active on Five in New
Hampshire. Look for W1JOG, East Barrington; W1KTV,
Newington; W1C00, Brentwood; and WLJK and WILSN
in Exeter, when looking for New Hampshire on Five. Jerry
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says he believes that W1JUJ of Sanford, Maine, could be
enticed into trying Five with a little coaxing. Here's hoping!

W2MO continues his missionary work in behalf of Five on
other bands. Through regular pep-talks on 75 Earl has in-
terested WSNUI, Hollidaysburg; WR8QCM, Osceola Mills;
WSOKC, Shamokin; and W3CBK, Carlisle; all of Pennsyl-
vania. W3BRZ is active in Lancaster and is looking forward
to working the boys in York, Reading, and Philadelphia.
These fellows, in conjunction with WSCIR and some of the
western New York gang. should provide the means for
breaking down that N. Y.-Pa. gap which has been the
stumbling block in previous relay attempts.

The aurora DX was o real break for the boys in Richmond,
Va. The success of W3FJ and W3CYW in working up into
W1 and W2 bas boosted interest in Five counsiderably.
W3FJ reporis that W3BZ, Danville, Va., is about ready to
g0 with an HE-24 and a Skyrider 5-10. Located on the North
Carolina line, some 130 miles southwest of Richmond,
W3BZ will bring our mythical Maine-to-Florida network a
little nearer realization.

Comesnews from Tennesseé! In Nashville, W4's DDF, BM,
BAF, DQH, AWB, ERI, and others are talking Five. How
about it, fellows? Let's hear some sigs from ‘Tennessee this
summer! With good prospects in Alabama, Gsorgia and
South Carolina, and an active group consisting of W4's
EQK, FPC, DZT, DBA, DIN, AKRA, and W3IHW /4, in
St. Petersburg, Tampa and Clearwater, it looks as though
the old stand-bys, EDD, DRZ, FBH and AUU will not have
to carry the torch for W4 alone! The Clearwajer Radio
Club, W4EQK, has up to 700 watts to a pair of 100TH's;
three half-waves, vertical, and a rhombie for antennas; and
an RME HF-10 receiver.

In Oklahoma City, WSFYF has yet to work a station on
Five in 1940! This doesn't discourage Vance — he heard a
couple in March and April. We wonder just how long the
enthusiasm of some W1’'s and 2’s would last under similar
conditions! Vance has several good prospects, including
W5HXL, who has an acorn converter with concentric-line
circuita under construction. Over in Hugo, Okla., probably
beyond the reach of W5FYF, we find an old-timer in the per-
son of WSTW running 200 watts on 58,432 ke. every Sunday.
T'W also has a pair of transceivers (that’s one way to provide
activity) and a 75-watt home rig on 112 Me.

In just about any section of the couniry you can name
vou will find at least one fellow who is working his head off
to get others on Five. One of these is W60VEK, Tucson,
Ariz., who is trying the novel stunt of calling CQ on c.w.
each Sunday at 6:20 a.m. (MST) before leaving for work.
We have no record of DX baving been worked at this hour
but that may be only because 8o few fellows normally get on
the air by then. With Daylight Saving Time in general use
in the east, this comes up at 9:20 eastern time, which is not
too bad for the lazier mortals. Jim's frequency is 56,792 ke.
Anyone interested in keeping this sked is asked to drop a
card to James W. Brannin, W60 VK, Southern Pacific Tele-
graph Office, Tucson, Ariz.

COrver on the California side of W6 we have a pick-up in 56-
Me. interest reported from several points. W6IOJ, North
Hollywood, has been off Five for some time while working
214 with a erystal-controlled rig. He is back again for the
DX season with 250 watts on 56,636 ke. In Santa Clara,
W6BPT heard W6IWS in Santa Cruz on April 16th, While
this is & matter of only 35 miles or so, it is over a range of
“hills” 2000 feet high — a path over which 56-Mec. sigs
have never been heard previously. It would seem that the
gang on the West Coast should experience about the same
degree of lower-atmospheric bending as we note on the
Atlantic seaboard. Close proximity to the ocean, or to
uther large bodies of water such as the Great Lakes, is ap-
parently an important factor in working this type of DX,
We’d like to see more in the way of daily activity in all sec-
tions of the country, in order that more information may be
seoured on tBe variations in u.h.f. signals under all types of
climatic and geographical conditions.

Will it be horizontal or vertical? This question faces every
w.h.f, enthusiast who is about to build a new beam. It is un-
fortunate, in 2 way, that both types are used; for, with the
exception of sporadie-E DX, it is almost certain that best
results will not be attained when both types are used in any
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one area. WSCVQ and W8QDU are running tests to deter-
mine for themselves which to favor. Right now they are
strong for verticals, W3RL, working with W3FPL and
W3GLYV, went through all this some years back and came up
with a decision in favor of vertical. W2CUZ lost his vertieal
in the March storm and has replaced it with 4-element hori-
zuntal array. Don is getting nice results with the few stations
which are equipped with horizontal arrays (including
WI1LLL, WIHDQ and W3AIR), but is at considerable dis-
advantage in local work because of the general use of vertical
polarization in the east. The Central Illinois horizontals are
well known, and a swell job they do, too; and we'll grant
that W4EDD has been one of the most consistent workers of
skip-DX — but the records are all held with vertical an-
tennas to date. Much experimental work is now under way
and some real light should be shed on this long-debated
question before long.

112 MC.:

Boston, New York, and other large cities confinue to have
rapidly-growing 112-Me. populations., In the Boston area
several fellows have worked more than 100 different stations
on 234, with the number of stations reported active currently
running around 175. Some of the * Century Club of 112 Me.”’
are Wl's 88, PI, and JQA. The Boston area has taken a
sudden interest in the U.H.E. Marathon, with bales of re-
ports piling in on us this month. Some of these have not been
checked so the Marathon box is not complete. If your call is
not there, have patience, and we'll try to have everything in
order for the next issue.

‘Though interest in controlled f.m. on 234 will probably drop,
due to the opening of Five to f.m., the f.m. superhet remains
as the solution of the receiver problem for the more ambitious
112-Me. enthusiast. It is the answer, if we are to bring up
the range of effectiveness on 214 to come even close to that
now enjoyed on Five. The super-regen will continue to serve
most stations, but for the fellow who wants something
in *on the ball,” improvements in the receiver are of first
importance.

News from the entire country shows 234 taking hold every-
where. Even in Portland, Maine, and in northern Vermont
we find them going at it. In Portland and surrounding terri-
tory Wl's CRP, LNI, AWT, LZI, JRS and PP are working,
mostly with portable rigs made over from former 56-Me.
equipment. These boys found 112-Me. pack setg very handy
for timing ski races during the winter and plan to use them
for the annual *Soap-Box Derby,” and possibly the yacht-
club races this summer. In St. Albans, Vt., we find WIKVB
and W1KIE having some fun finding the band, in prepara-
tion for anticipated work across Lake Champlain to upper
New York State.

At Wilbraham, we have found the range to be stretching
out gradually with the coming of warm weather and increased
atmospheric bending. W2GPO and W2IQF of Huntington,
Long Island, constitute our 112-Me., DX to date; with
W2MO, W2HYJ, and other unidentified W2'’s heard quite
frequently. In the meantime we continue to operate each
Thursday night on 112,008 ke., ziming at W2 from 7 to §
r.u. and at Boston from 8 to 8:30.

W2HNY, formerly of Riverhead, L. I., has been trans-
ferred to New York City. Matty hopes to settle in New
Jersey and will probably waste little time in getting back on
214, He brings up a point which surely needs to he stressed:

U.MLF. DX RECORDS
Two-way Work

56 Mc.: W1IEYM — W6DNS, July 22,
1938. 2500 miles.
112 Me.: WOWYX/9 — WOVTK,'9, Oct.
7, 1939, 160 miles.
224 Me.: WIAIY — WIKLJ, April 27,
1940, 6 miles.
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NEW DX RECORD FOR 1i2 MC.!

As we go to press there comes news
from California of what appears to be a
new world’s record for 112-Me. DX, On
April 28th, W6BCX, operating portable-
mobile on Mt. Santa Ynez, 4300 elevation
north of Sunta Barbara, Cal., worked
W60IN, San Diego, a distance of approxi-
mately 200 miles! Full details have not
yeb been obtained.

And on Five the whole country is going
wild with the traditional May rush of
sporadic-E DX. The Five-Meter Band was
open every day from April 29th to May
6th, with skip DX being worked in every
Call Area. On May 2nd, W5AJG, Dallas,
Texas, worked into W1, about 1500 miles,
for 1940’s best 56-Me. DX to date.

1f you have not already done so, climb
aboard the u.h.f. bandwagon and join the
fun —and don’t forget to report your
results promptly and completely.

- WI1HDQ.

“Tell the fellows to sign more frequently and ecarefully.”
Thers are numerous times when one listens to some weak
and fading sig, only to have the operator finish up his trans-
mission with & mumbled signature or, worse yet, just * What
say, old man, go shead!”

W2LEN, and others, bemoan the small size of the 112-Me.
portion of the whf. department. All we need to make it
larger is more interesting dope. 1If you find this column of in-
terest it is only because some fellows have taken the trouble
to write in and tell us what they and their friends are doing.

W3RL has 200 watts to 35T's and a National One-Ten on
214, but finds the going rather tough around Washington,
D, C., and has worked only W3GLV (HK-24's, crystal-
controlled, and 12-element beam) and W3EIS, also crystal-
controlled. WBNCP/3 is now definitely established in a
new home at Bethesda, Maryland, and has worked W3BKZ
and W3EQZ. We expect to hear a lot more from Beck as
soon as he has a chance to get something on the air other
than the little portable rig he brought east with him.

From Santa Rosa, Cal., W6BJI reports plenty of mobile
rigs in action each weekend, with QS0's up to 50 miles quite
eommon. An expedition to Mt. Saint Helena, 15 miles north
of Santa Rosa, is planned for June 16th. With an elevation
of 4200 feet, several rigs including mobile transceivers and
ather jobs up to 50 watts, and s staff of operators including
W6's KIN, ADM, ALX, CKL and LJS, this expedition
should come up with some interesting results. Remember the
date, June 16th, with the schedule covering from 2 to 10
p.M. PST, and be sure to let us know the results.

In Phoenix, Ariz., W6QLZ has an HEK-24 running with
erystal-control on 112 and #24 Mec.! Other Phoenix stations
are KVE, KTJ, MLC, LTS, and LKK. A 112-Me¢. trans-
mitter hunt was staged by this group during the Arizona
Clonvention, April 21st.

Note that we have a 112-Mec. W7 in the Marathon listing.
He is W7GSJ of Whitefish, Montana, who works W7's HSW
and GBH in Kalispell, 16 miles south of Whitefish, with
more stations coming on soon. Another W7 heard from re-
vently is DUF of Walla Walla who has been working CSS,
GMC, and HPG on 112 Me. All rigs are transceivers,

In Montgomery, Ala.,, WA4FUM has 30 watts working
nicely and is building a converter to give 112 Mec. a workout
during the summer months.

{Continued on poage 67)
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Devated to the interests and activities of the

INTERNATIONAL AMATEUR RADIO UNION

Headquarters Soctety: THE AMERICAN RADIO RELAY LEAGUE, West Hartford, Conn,

American Radio Relay League

Asociatia Amatorilor Romani de Unde
Securte

Assoclazione Radiotecnica Italiana

Burma Amateur Radio Society

Canadian Seetion A.R.R.L.

Cleskoslovensti Amaterl Vysilacl

Deutscher Amateur Sende-und-Emptangs
ienst

Hesti Raadio Amatooride Uhlng

Experimentul Radio Boclety of ERypt

Experimenterende Danske Rudioamatorer

#ederation des Eretteurs Belges

irish Radio Transmitters Hociety

MEMBER SOCIETIES

BEFIFaTREAMD J
mle)tuvosi ‘Trumpuju Bangu Radio Megeju
rauelia

Liza Colombianza de Radio Aficionados

Yiga Mexicana de Radio Fxperlmentadores

Magyar Rovidhullimu Amat6hok Orszdgos
Egyesitlete

N ederla,ndsche Vereenlging voor Interns-

adioamateurisme

Nederlandach-mdlsche Vereenlglug Voor
Internationaal Radioamateurisme

Newloundland Amateur Radio Association

New Le.dand Association of Radio T'rans-

mitte
Norsk Ra.d.lo Relz Liga

Polskl zwlasek Krotkofalowcow

Radio Club de Cuba

Radlo Club Venezolano

Radio Society of Great Britain

Rede dos Imissores Poritugueses

Reseau des Emetteurs Francais

Reseau Luxembourgeols des Ama-
teurs d’Ondes Courtes

Houth African Radio Relay League

Huomen Radioamatddrillitto r.y.

Sveriges SEndareamatdrer

Unién de Radioemisores Espafioles

Union8chweiz Kurzwellen Amateure

Wireless Institute of Austraila

SOUTH AFRICA

BB rcavss of the financial situation result-
ing from loss of members since the ban on trans-
mitting, the Council of the South African Radio
Relay League, after a detailed discussion at a spe-
cial meeting on March 4th, drew up a series of
proposals to be made at the annual general meet~
ing, some of which are as follows: that the League
suspend normal activities for the duration of the
war and that only a skeleton organization be
maintained at headquarters to handle only neces-
sary matters; that all memberships in the society
be suspended for the duration; that “QTC?Y be
suspended; that the paid secretary be asked to
serve now on an honorary basis; that further
general meetings and conferences be discon-
tinued, but local gatherings be urged.

Says the League’s organ, “The scheme pro-
posed does not by any means convey the idea, of
dismembering the society. The fundamental idea
underlying this suggestion is to conserve our

funds so that we can make full and adequate use
of them when the necessity arises. We may go
into recess but we will certainly only be dormant
and will be ready at & moment’s notice to take up
the cudgels on behalf of the aims and interests of
amateur radio when the time comes.”

EGYPT

Wz mave failed to report in detail until
now that Egyptian amateurs were closed down in
the early weeks of September, 1939, The Sociely
is in a state of suspended activity pending the
time when authorization will come for amateurs
to return to the air. Many SU’s are taking the op-
portunity to make out and ship hundreds of QSL
cards confirming past contacts, a job which they
never before seemed to have sufficient time to
perform,

NEW mALANll

LUCKY hams have seals off! — tempo-
rarily,” reads “Break-In's” headline, and we read

L 2

WADMY got the now.silent V
to pose with him for this shot. I. to r.,
VPINC, Inglis Lowe; VPINU, Joe
Eorsythc, WANDMY, Hugh Curry, 2nd
op at VPTNU; Llo,wd Thompson, ¢n-
gineer at ZNS.

¢
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that three amateurs were asked by the govern-
ment to provide relay broadeast facilities in the
absence of landlines in connection with a centen-
nial celebration at Waitangi. ZL1HJ, AL, GC and
NH did the job, taking their transmitters to the
exposition grounds and setting them up at points
where the broadeasting system wished facilities.
With the agsistance of government employees
{(imagine having half a dozen men at your disposal
{for the sole purpose of erecting a shack and oper-
ating table, and climbing g 110-foot pine to fasten
the antennal!) the installations were effected with
no more difficulty than fatality of an ocecasional
electrolytic, apparently weary of long months of
inactivity. In addition to providing relay broad-
east channels, the stations were used for eross-
grounds communication in arranging various
activities.

As ZL1HJ commented, “The experience was
like giving a drug addiet a taste of his favorite
drug and then dragging it away again.”

NEWFOUNDLAND AMATEUR SPIRIT

Tee January issue of “VO News” con-
tains an editorial urging continuation of amateur
activities insofar as possible, and we excerpt the
following significant portion:

“The copy of the eclose-down order printed
elsewhere in this issue is not necessary to remind
members of the blow that fell upon amateur radio
with the declaration of war, but is inserted merely
a8 g historical reference for our information in
years to come. It is to be stressed, however, that
only the transmitting side of our activities is
affected and that there is still much useful work
for amateurs to do. In the tasks that lie ahead,
opportunity will be given to amateurs to make a
national contribution in the form of that patience
and stick-to-itiveness which is the hall-mark of
the born experimenter. The temporary shut-down
of transmitting activities gives us a splendid op-
portunity to improve our receivers and to conduct
those experiments with receiving antennas that
we have so long promised ourselves. It must also
be remembered that in this country, with its
seattered population and difficult communieation
problems, at any time an emergency might arise
requiring our services and perhaps our equip-
ment,”

NEWS AND NOTES

K vgm “T. & R. Bulletin,” G2MI reports
reception of s letter from I1IR containing the
interesting news that Italian amateurs have been
negotiating further with their government on the
matter of licenses, They recently proposed a set of
regulations under which licenses would be issued
and the plan was received with approval by
authorities, but no official action is expected to be
taken until the present international situation is
gettled. . . . One of two Argentine acientists
planning an ascent into the stratosphere, writing
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in “R.C.A.,” earnestly requests the collaboration
of LU hams in monitoring the transmissions, as
well as the benefit of any special technical knowl-
edge and advice they have to give him. . . . C.w.
men in Argentina, numbering about five per cent
of the total amateur body, have been campaign-
ing for more recognition and asking that a portion
of each band be set aside exclusively for code
work (amateur bands in most of South America
are open to either code or 'phone work). The
Radio Club Argentino is instituting & code course
to be transmitted by TLULAA — mainly inspired
by a realization of the importance of c.w.
in emergency communications. . . . Effective
March ist, German radio law was extended to
cover Austria and the Sudetenland regions. .
VP4TO, a recent visitor at headquarters, reports
it was a sad day when amateur stations in Trini-
dad were closed down by the wireless officer,
VP4TI. “The only consolation,” says he, “was
that VP4TI had to confiscate his own station the
next day!” . ..

On the Ultra High

(Continued from page 65)

224 MC.:

WI1HDF, Elmwood, Conn., has his FHK-54's riding around
on the back porch of a rotary 12-element bird-cage — and
what a sig that combination lays down! Carl has the dis-
tinction of being the first operator to report contracts on all
three u.h.f. bands in the U.H.F, Marathon. He is joined this
month by WIKLJ who has g single HK-54 putting out
nicely on 230 Mc. Almost nightly three- and four-way
workouts are held but W1IHDF and W1AYY have not made
the grade over the hills from Elmwood to Walcott, to date.
W1JJR, Hartford, is expected to join the fun any day now.

‘T'he report of W6QLZ running crystal-control on 224 Me.,
with all other bands up to 160 available on the same
chassis, completes our 224-Me. picture for this month. If
there are others working in this band, how about a line or
two to let the other fellows hear how you are licking your
problems? There’s plenty to he learned about these fre-
quencies!

Our U.H.F. DX Record now boasts a 224-Me. two-way.
‘Who can beat it?

All photos, courtesy of WOZHB.

e Strays K

In drilling socket holes in a chassis with »
circle eutter, sagging of the chassis can be pre-
vented by blocking up from underneath with a
wood block or stack of sections of board nailed
together, — WSNAF.




INTS » KINKS

FOR THE EXPERIMENTE

i

SOLDERING CONNECTIONS TO
POLYSTYRENE SOCKETS

ez low melting point of polystyrene of-
ten makes it difficult to make or remove soldered
connections to sockets made of this material
without damaging the socket. L. T. Fleming,
W3HQP, suggests a scheme which will keep the
socket cool while soldering the terminals. The ides
i# shown in the sketch of Fig. 1. An old coffee ean
is filled with water. A “(C’" elamp, obtainable at
any dime store, is used to clamp the socket to
the side of the can in such a position that the

Cclomp

Coffee can filled
with wate.;r/)

Socket”

Fig. 1 — Immersing polystyrene socket in water pre-
vents softening of socket while soldering,

polystyrene is covered with water while the

prongs project above the surface. Old solder may

then be safely removed or, if new connections are
to be made, long leads may be soldered to each
prong and then cut to the appropriate length after
the socket has been mounted. Polystyrene coil
forms wound with enameled wire may be treated
in & similar manner.

NOTES ON E.C.0. DRIFT

BRecarpvathearticleon the crystal-e.c.o.
unit by W6CUH in QST for Sept., 1939, after

8+ 210

Fig. 2 -~ Alteration in crystal-e.c.o0. circuit to reduce
drift.
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building one as close to a copy of it as possible, 1
found it had a tendency to drift to a bigher fre-
quency after plate voltage was applied. It drifted
approximately 5 kilocyeles in a period of 3 min-
utes and no amount of temperature compensating
would eliminate it.

To cure it, the filament coil, which W6CUH
uses interwound with his cathode or grid coil, was
removed and one side of the filament grounded
directly and other side by-passed through a
0.002-ufd. mica condenser, both connections
being made right at tube socket. This reduced the
drift to a 30-cycle change in 75 minutes of con-
tinuous operation. This may be of help to others
who may run into same thing. The eircuit is
shown in Fig, 2. — Walter King, W7ETK.

FILTER-DISCHARGING RELAY OR
SWITCH

K crumve the arrangement shown in
Fig. 3 is an improvement over the filter-shorting
relay cireuit shown some time ago in ST in con-
nection with the A.R.R.L. Safety Campaign. It
is a scheme which is used by the Italian Marconi

+ s o L0000, +
e e
n 1 T T3

Fig. 3 — Safety switch which opens high-voltage cir-
cuit as well as discharging filter condensers.

lnput

people in short-wave transmitfers in which
changes in tank-circuit values are made by oper-
ating bare switches in a 3500-volt series-fed cir-
cuit.

A double-pole double-throw relay or switch
is connected so that the filter is disconnected
from the rectifier before the filter is short-ecir-
cuited. This automatically prevents the possi-
bility of damage to the transformer and rectifier
a8 well as injury to the operator should he fail
to switeh the supply off before shorting the out-
put or by failure of the shorting relay to operate
properly.

As used by the Marconi Co., the switeh is
manually operated by an insulated control from

! Possibly heater current through the coil windings is re-

sponsible for a change in coil temperature, If the coils were
wound with larger wire, it seems possible that drift might

be reduced. — Fd.
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the panel. Of course, if a relay is used, the sta-
tionary contacts must be well ingulated from one
another. - Keith Olson, W7FS.

REPLACING THE ANTENNA HALYARD

SEVERAL suggestions have been made
from time to time on replacing the pulley on the
antenna mast when the halyard breaks. One of

Mast

. Sridle

F-

-

({!;o.m])))

Fig. 4 — Spur suggested by VE4KN to prevent re-
placement pulley sliding down mast.

the most popular schemes is to rig up a new pul-
ley and halyard and fasten the pulley to a loop
of wire or a band of strap iron which may be
slipped over the top of the mast or, if no ob-
structions exist, may be bent around the mast
and slipped up to the top.

Quite frequently, however, when the loop is
made large enough to slide up or down the pole
readily, there is nothing to hold it in position
when the desired point is reached. The sketch of
Fig. 4 shows a scheme which VE4KN has used
successfully to overcome this difficulty. The loop
is fitted with a triangular steel spur which pierces
the mast and prevents the pulley from sliding
down. If it becomes necessary to replace the hal-
yard again, the spur may be released by an up-
ward push with a stick.

A SIMPLE MODULATION MONITOR
AND PERCENTAGE INDICATOR

Ariin Fig. 5 is shown the schematic
diagram of a very simple modulation monitor
which can be constructed from parts lying
around most any ham shack with the possible ex-
ception of the 0-1 milliarometer. None of the
values of the parts shown are very critical in op-
eration so that any resistor or condenser having
an approximate value to those shown may be
used. The tube is any diode, or triode with the
grid and plate tied together, so that a tube may be
chosen which obtaing its filament voltage from
the shack’s receiver or speech-amplifier filament
supply.
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To check the transmitter’s modulation, the
coil, L, is loosely coupled to the tank circuit of
the final r.f. amplifier until the milliammeter
reads approximately 0.9 ma., or is deflected to the
upper end of the scale where the meter will be
most sensitive to any change in current. L may
be any coil having enough turns so that when it is
Ioosely coupled to the tank circuit it will cause
the meter to read at the upper end of the scale.
Now the input to the speech amplifier is increased,
or the gain turned up, until the meter starts to
flicker or vise which will indicate that the per-
centage of modulation is just above 100 per cent.
The gain should then be backed off just enough
so that the meter will not rise or flicker when
modulating the transmitter. As the power of a
fully modulated carrier is one and one-half times
that of the unmodulated carrier, to get the most
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Fig. 5
A ——~ Circuit indicating overmod-
ulation.
B — Circuit for measuring per-
centage modulation.

O
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output from the transmitter and not overmodu-
late, keep the speech-amplifier gain at a point
just below where the meter will show a rise or
flicker when speaking into the mike. The *phone
jack is provided for monitoring and checking the
quality of the modulation with a pair of 'phones
but is not necessary. The monitor may be
mounted in any convenient place, but the
twisted leads to it should not be any longer than
necessary. If it is necessary to have the monitor
too far from L the tube and resistance should be
mounted near L and the meter may then be
mounted at any convenient place without regard
to the length of leads.
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The meter will show a current reading which is
in direct proportion to the peak unmodulated
carrier current, or which is in direct proportion
to the average of the peaks of the modulated
carrier. As the average of the peak eurrents of

the modulated carrier is equal to the peak carrier .

current, the meter will show a steady reading
unless the percentage of modulation is more than
100 per cent when the average of the peak currents
will be greater than the unmodulated carrier
peaks and thus cause the current to rise.

Many variations of the above eircuit will sug-
gest themselves to the more advanced radio ama-
teur to meet his special requirements. If a 0-1
milliammeter cannot be found, & voltmeter may
be used in place of the 150,000-ohm resistor pro-
viding it is sensitive and has an internal re-
sistance of approximately 150,000 ohms or
enough external resistance added to bring the
total to this value. If a voltmeter is used, a small
r.f. choke should be ingerted between it and the
plate to keep the r.f. current out of the meter.

In Fig. 5-B is shown a circuit which will indi-
cate the percentage of modulation with the cop-
per-oxide-type 0-1 milliammeter plugged into
J1, L is coupled to the tank circuit as before, and
the coupling adjusted until the meter reads full
seale. Then the meter is plugged into Ja. The per-
centage of modulation will be equal to 140 times
the reading of the meter when it is plugged into
this second position ; for 100 per cent modulation,
the meter will read 0.707 ma.

Z ghould be approximately 30 henrys and the
d.c. resistance of By plus Z should be about 150,-
000 ohms. Rz should be as nearly equal to the
total impedance of Ry plus Z at the modulation
frequency as possible. Both phone jacks should be
of the shorting type so that when the meter is
pulled out the circuit will be closed.

— Leonard D. Poor, Ex-W1DGH.

A NON-CHATTERING OVERLOAD
RELAY WITH ELECTRICAL RESET

Ir s eagy to re-vamp an old battery-
charger relay into an overload relay that will cut
the final amplifier stage input to low power and

=

H.V. Trans,

LINE

Fig. 6 — Non-chattering overioad relay circuit, The
relay may be made from a rewound charg-
ing relay.

10

hold it there until a front-panel switch is flipped,
re-setting the relay. Rewind the old relay with
many turns of small wire so that it will throw on
less current than your final draws in normal ac-
tion, then shunt it with a rheostat to enable it to
be adjusted to the exact current value at which
you want it to go into action. Connect it to your
final as shown in the diagram of Fig. 6. R is a
rheostat, 20 ohms. B is 8 volts of flashlight cells.
Ly is a 2.5-volt dial-light bulb in a front-panel
pilot-light socket. Swy is the re-set switch. Swy
ig a switch enabling the operator to cut to low
power for funing-up. Ly is a 115-volt light bulb
(200 watts for my rig) to reduce the voltage ap-
plied to the high-voltage transformer primary.
Both switches are kept closed for normal oper-
ation. Adjust contact X so that it will make as
soon as there i the slightest break of contact Z.
The purpose of battery B is, of course, to further
energize the relay coil and hold contact Z open
until the re-seb switch is flipped.

«— Carl C. Drumeller, W9EHC.

B Strays “F

I have found a large Gordon or Crowe hand-
wheel a definite advantage on the bandspread
tuning control of my SX24. It makes tuning lots
eagier and eliminates, to a great extent, the
bumping and consequent retuning of the band-
setting condenser, — WSKNP.

For lovely crackle-finish panels, glue sandpaper
of the grade desired on the panel and paint with
lacquer of any color you choose. Lettering can be
set into the paper before lacquering. — WSIPY.

A newspaper clipping says, ‘“Somebody tele-
phoned the light company in Kansas City, Mo.,
that a car had broken off a light standard. When
repairmen arrived the standard was gone, Wit-
nesses said that the motorist loaded the pole,
valued at $75, and a transformer, valued at $50,
into his car and drove away with them.”

What W9 has a new antenna mast and plate
transformer? — WI1LHA.

To keep my phone cords from twisting, 1
bought one of those twisted rubber cords which
are used on telephones. It fits over the phone cord
in the manner in which it is used with telephone
cord. I paid 10 cents for the one L use. - WIYGR.

A very serviceable and apparently efficient
button-type feed-through insulator can easily be
made from dress buttons made of clear catalan.
These are obtainable from most 5-and-10 stores.
Haven’t tried them on w.h.f., but they work well
on the lower frequencies. These buttons look like
glass and may be worked into shape with a file
and are easy to drill. You can get 5 pairs for a
dime, — W4GMO.
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B 2 OPERATING NEWS %R . -

F. E. HANDY, W1BDI, Communications Mgr.

E. L. BATTEY, WIUE, Asst. Communications Mgr.

Do not talk about the war. Do not work
belligerent nations’ amateurs. Remember,
there is surveillance. It should be unnecessary
to talk any more about these things. Thus far we
hams have been lucky that few amateurs have
been on the air in the theater of war. For each
unresisted tempfation to the DX beginner, or
whoever flouts restraint and horse sense, is just
one more threat to the general security to be
preserved for amateur radio. The aim behind any
war neutrality operating policy of A.R.R.L. is
exactly what you might expect it to be . . . to
keep amateur rights available as freely as possible
for amateur work. Our situation more or less calls
to mind the saying that liberty without self
restraint is abused, and even unappreciated until
abuses invite curtailment.

The point is this. In the last few weeks an F,
and several D’s whose capabilities have been
approved by the government in power, have got
on the air, Some hams have written to inquire or
protest the presence of these stations, 4 few even
have worked ’em! Some few always insist on legal
technicalities or sfay out of step with procedures
designed for the general interest. We don’t want
any spy scares or any agitation about our quite
harmless amateur radio DX, We should all have
the common sense to exert our influence and
example on the side of restraint. It is decidedly
not the time to demonstrate that amateur fre-
quencies can cross international boundaries to
Germany and France. That calls for more inten-
sive government monitoring, more surveillance
and suspicion to make certain the government
responsibilities of a neutral are carried out, and
that radio (intentionally or otherwise) gives
no “aid and comfort to any belligerent.” Let us
not walk the road to restrietion or curtail-
ment. Responsive to reports, bulletins covering
AR.R.L. neutrality policy have been sent to
amateur operators that seemed unaware of or
non-~codperative under the stated courses of
operating conduct, discussed each month in each
QST since the war began. This paragraph is just
to urge once again, that we avoid any blackout
or curtailment by following the A.R.R.L. Neu-
trality Code. DO NOT TALK ABOUT THE WAR. DO
NOT WORK BELLIGERENT NATIONS' AMATEURS,

Copying Bee Winners. Congratulations to
the winners, from the rest of us, are surely in
order for the five amateurs who got perfect scores
on the toughest code copying exercise of the year,
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A.R.R.L.s Sixth Annual Copying! Bee. These
Bees are opportunity for every real amateur to
have some fun and check up on how accurately
he can copy what he hears. A good many hams
can translate some of what they hear, but to put
down on paper a complicated set of characters
exactly as sent is the mark of a real operator.
Count on trying your hand in the next one, the
7th A.R.R.L. Bee, tentatively scheduled for
December.

Emergency Readiness. The month of April
brought forth flood stage in numerous rivers
throughout the Atlantic states. The advance
preparations of A.R.R.L. Emergency Cobrdina-~
tors proved wise. The readiness of amateur radio
to serve the Red Cross and other agencies at a
moment’s notice was aptly demonstrated. The
record is kept straight by a full report elsewhere
in this issue on all the work that went forward.

Coordinator Landis’ (W8UA) Susquehanna
Net was ably manned throughout its entire terri-
tory, handling hundreds of water gauge readings
(no light task) accurately and winning commen-
dation from the U. S. Engineers and the U. S,
Weather Bureau. Cotrdinator Berry (W8SBYV)
at Elmira, N. Y., was called on by the Red Cross
to set up at Wellsburg, some miles away, and
carried through the desired program without a
hitch, Codrdinator Johnson, (WIGKP) Duluth,
Minn., is likewise to be commended, for the un~-
expected happened on April 3rd, when a severe
sleet storm disrupted power and wire communi-
cation at Duluth. Preparedness for such exi-
gencies, and ready codperation of outside stations
made it possible to handle communications effi-
ciently, and to aid in early restoration of wires.
WSEKG at Wilkes-Barre, Pa., was appointed a
member of the Red Cross communication sub-
committee — his station manned for some 72
hours. The advance planning tied S.E.N. with
A.AR.8. and created net controls and relief
operators for 80 ¢.w., 75 "phone (W8S0V-control)
and 160 (WSEUI m.c.s.). WSHMH at Newark,
Ohio, worked with the Red Cross Disaster Com-
mittee, preparing for any eventuality, placing his
portable equipment at the message center estab-
lished at Red Cross local Headquarters. Scores of
amateurs in the A.R.R.L. Emergency Corps gave
their complete codperation, and, backed by gen-
eral assistance from every side throughout the
fraternity, excellent communication was accom-

1 8ee full report on page 23.
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plished. Codrdinator Kenney, W2BGO, Bronx,
N. Y., kept half hourly schedules with WSEKG
handling a large share of his traffic. The efficacy
of amateur radio for work “in the public interest”
was ably demonstrated, even where threatened
floods subsided before passing the danger marks.

The value of having every amateur aligned
with the Emergency Corps, and every commu-
nity considered in studies and advance planning of
8.C.M.s and Emergency Codrdinators was made
amply apparent. We're justly proud of each ama-
teur whose participation has been reported. All
hams everywhere may well be proud of the addi-
tions to the Public Service Record of the amateur.
To all communities without an amateur service
Cobrdinator we ask that the amateurs there
make suitable recommendations to the A.R.R.L.
SCM to speed early appointment.

If not in the Emergency Corps, get lined up
AT ONCE. All F.C.C. licensed amateurs are eli-
gible, A card to A.R.R.L. or a visit to the nearest
Western Union office will enable vou to send in
&.¢.¢. blanks — bringing you at a later date your
identification card in A.R.R.L.s Emergency
Corps.

A.R.R.L. Field Day Time Here. June 22nd~
23rd are the days. The vital need of the amateur
service, as shown above, often calls for at least
some equipment in every amateur shack eapable of
operating self-powered, able to hop signals over
any disruption of power and communication cir~
cuits for the vicinity. The Field Day is dedicated
to testing portable and emergency equipment.
The best way to get fun and profit from an
AR.R.L. “F.D.” is to get together with a club or
two or_three ham friends. Plan an expedition in
advance, test your equipment now —and profit
from this year’s F.D, when it comes. Luck in the
1940 event. See announcement elsewhere in this
issue, and CU THERE.

HAMFEFEST SCHEDULE

June £nd, at Rome, Georgia: The Northwest Georgia Ama-
teur Radio Club will hold its gnnual hamfest in Rome, Ga.,
on Sunday, June 2nd, at the Rome City Club House, on the
outskirts of town. Qut-of-town hams are requested to meet
at the Casey-Kirkland Motor Company at 10:00 a.M., for
official escort to the scene of activities. There will be the
usual abundance of prizes, speeches, and displays of amateur
equipment, with barbecue and Brunswick stew to top it all.
The hamfest will be held *“rain or shine,” and all radio ama-
teurs, their YL's and XYL’s and junior ops, are eordially
invited to attend.

June 8th—9th, at Valparaiso, Florida: The yearly get-to-
gother of hams and hamesses at Valparaiso, ¥la., is sched-~
uled for June 8th and 9th, with Jimmie Long and XYL
(W4KB/W4FAX) as hosts. These WAKB hamfests have
become something of a tradition with the gang, and there is
always a big turn-out and & grand time for all. Everyone is
invited. Don’t miss this enjoyable affair!

June 16th, at Lake Worth, Florida: A big hamfest is sched-
uled by the West Palm Beach Radio Club in codperation
with the Lake Worth Amateur Radio Club, to be held at the
latter’s elub house at Lake Worth, on June 16th. Many fine
features will be incorporated to make this gathering out-
standing. Plan to be there.
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ARTICLE CONTEST

“Twenty Meters is the Most Interesting Band,”
says Bayard Allen, W3ATJ, in his prize-winning
article this month. 8o far the merits of the Forty-,
Eighty-, Ten- and Twenty-Meter bands have been
extolled in our current series of articles. Have you
aired your views regarding which is the best band of
them all?

For the next several months we are inviting arti-
cles for the C.D. contest based on various individu-
uls’ ideas of “ the most interesting frequency band.”
Practically every operating amateur has a “favor-
ite” band, one that he would swear by to the bitter
end. What is your favorite?

Send in your article on why such-and-such-a-
band is, in your opinion, the best available. Each
month we will print the most interesting and valu-
able article received on this subject. Please mark
your contributions “for the C.D. contest.” Prize
winners may select a 1940 bound Handbook, QST
Binder and League Emblem, six logs, eight pads
radiogram blanks, DX Map and three pads, or any
other combination of AR.R.L. supplies of eguiva-
lent value. Try your luck.

Most Interesting Band

BY BAYARD ALLEN, W3ATJ*
Al

1 nexe really isn't any argument, thers is only one
real band, and that's Twenty. It offers everything that any
other band will do, yet has none of their disadvantages. For
the past ten years, I bave operated almost exclusively on the
high end of 14 Me. I will admit that conditions today are
not as good as in the past few years. However, that’s not the
fault of Twenty, but a condition existing because the Four
Horsemen are riding again abroad.

Up until September 1939, Twenty sounded like this—-
From dawn, on through the next few hours, VK's and ZL's
slid in accompanied oceasionally by some of the rarer Oceanic
stations; and then until noon most of the W digtricts, and in
fact almost anything within a radius of 1500 miles, came in
89. About noon the Europeans started to be heard weakly,
but building up to good signal strength by dark. After 7:00
r.M. they started to fade away and the South American
arrived, here and there in the band, with = scattered African
and an oceasional U9 or XU during the evening.

‘Today, & good bit of the DX is gone, but there ia giill
plenty there, if you listen for it. You don’t raise DX by
calling CQ, although there seemn to be a lot of hams that still
think 80, regardless of all that has been saild in QST about
that practice. A little listening still reveals a D X station here
and there, in the band and out of the band. I never could
understand why many foreign stations operate outside of
14,400, but they do.

Do you like One-Sixty or Five for short contacts? Well,
Twenty will give you those most any evening after eight or
nine. Like Eighty for traffic? There's plenty of that on
Twenty any time of the day. Like Forty for rag-chewing?
There's plenty of that on T'wenty these days with not so
much DX on the air.

©Oh, so you need power for Twenty, do you? Don't believe
it, brother, I've worked as much DX there with 20 watts as {
did when I had high power (100, count 'em, 100 watts!). If
you are really wise, you won't waste that extra cash on the
rig. Grab yourself about 50 watts and put up any kind of a
beam and go to town. You won't even need the beam; never
used one here, but we work ’em just the same. You know,
ignorance is bliss. When I built my present transmitter, I
thought 1 had about 750 volis on the 807 final; I figured 75
watts input would go places. It did. The first week on the air,
I pulled an 87 out of a VE2 anrd did as well with South
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America and Europe. Then, some time Iater I had an oppor-
tunity to really measure my voltage with an accurate meter,
and found I had only 500 volts on the 807. Oh, well, 50 watts
will work them anyway. In fact a good many years ago, with
less than 15 watts input and with, heaven forbid, loop modu-
lation I had a nice ‘phone contact with a ZL. You don’t need
power to work Twenty!

About a year ago, I had an itch to try a little Ten-Meter
'phone. After buying the necessary equipment to modulate
it, I proceeded to stay on Twentiy for about ten months, until
I finally got the audio end wired and started in. Well, sir, {
worked a few of the boys on T'en and really eunjoyed it, but
after about two weeks I found myself back on good old
Twenty, carefully listening there once more. 1t's no use try-
ing, I guess. I'll be spending my days on Twenty. After ten
years there, it's more than a habit. Then, too, in the summer
when QRN is bad on the lower frequency bands, you can
always have enjoyable evenings on Twenty. There is little
QRN there, certainly not enough to cause any annoyance.

To sum it all up, I like Twenty because it doesn’t have the
terrific QRM of One-Sixty; there is traffic there as well as on
Eighty and you don’t have to wait until dark to hear them;
there is plenty of rag-chewing like you have on Forty, but
without the QRM, foreign BC and key clicks; and occasional
short contact work, when the band goes dead. You can
enjoy on T'wenty all of the blessings of every other band,
without a lot of their disadvantages. I'm afraid the band
switch on my receiver will rust with no use, while I travel
the realm of * Twenty,” the *‘Most Interesting Band.”

BRIEFS .

The Gulf Coast Storm Net invites and urges all amateurs
located on the Gulf of Mexico to become members of the net.
This organization becomes very active at this time of the
vear, and all applications should be mailed promptly. Ad-
drese all communications to the Net Headquarters, namely
the (Galveston Amateur Radio Club, 202114 Avenue B,
Gialveston, Texas. The key station, W5DIG, operates on
7181 ke., the net frequency. Alternate station W5BTK will
alsu be found on this frequency. Contacts are solicited with
regard to storm net information on Sunday mornings from
10:00 to noon, C.8.T.

(Jode practice is being transmitted on 1977.5 ke. by
W7FET, Everett, Wash., each Tuesday at 2:00 p.M. and
Thursday at 4:00 p.M., Pacific Time, W5ILW, Beeville,
Texas, sends code lessons on 1865 ke.

W1ZZC's call on his railroad wire is DE. He reports trains
to AR. Next station east is GN, and station west of him is
VA. Hi! But how about CQ?

On April 13th the Washington (D. C.) Radio Club held
its annual Cherry Blossom Hamfest. There were approxi-
mately 100 in attendance, including sume 25 hams from
Baltimore, W2ACB of Schenectady, N. Y., and a W7 from
Heattle, Wash. The president, Fred Albertson, acted as
master of ceremonies, ably assisted by Paul Thomson,
W3LA, who furnished and operated an excellent P.A.,
system. Entertainment by Dwight Roark of Washington’s
frequency-modulated station W3XO followed the dinner.
Plenty of useful prizes were on hand for those holding lucky
tickets.

The Jersey Shore Amateur Radio Association exhibit,
consisting of a 'phone-c.w. transmitter in action, *“held the
spotlight” at the Cavalcade of Progress, held at Asbury
Park, N. J., in early April. Considerable traffic was ovigi-
nated from the exhibit station, which signed W2BZJ/2.
Thousands viewed the operation each night of the show.

All amateurs are invited to attend the joint meeting and
frequency modulation demonstration at Fargo, North
Dakota, on June 16, 1940, The Red River Radio Amateurs
is Sponsor of the meeting, together with the Forx Radio
Club and the Minn.-Dak, Radio Club. There will be no fes
for registration. Get final details from W9SHI, Secretary
R.R.R.A., 1431 3rd Ave., South, Fargo, North Dakota.

June 1940

Brass Pounders’ League

{March 16th-April 15th)
tra Del.

Call Orig. Del., Rel. E’(‘}rcdit‘ Total
W4PL 18 46 2235 38 2337
WIQIL 99 265 1688 240 2293
w6I0X 23 76 1543 74 1716
W7EBQ 18 85 1378 53 1534
W3EML 63 300 787 296 1446
W5FDR 609 164 398 156 1327
W3GKO 28 61 1104 54 1247
WSCEZ 50 132 994 26 1202
W6LUJ 151 267 236 264 918
WIILH 14 30 846 17 907
W 260 308 i8 306 892
WERMH * 12 6 862 882
WSSJIF 7 15 242 6 370
W6DH 49 1 532 62 814
W2ITX 24 26 730 21 801
W2LZR 44 88 491 86 709
W3CIZ 38 118 426 115 698
WBGZ 10 12 658 10 690
WIEKQ 4 15 646 21 686
W2PL 220 156 155 145 676

23 65 506 49 643
W4GQJ/3 34 13 576 13 636

34 167 280 154 635
WIYXH 42 106 388 30 616
WINCS 23 59 492 39 613
W3BWT 37 58 470 47 612
WINFL 9 45 492 40 586
WIKKS 72 40 456 9 s77
W6ZX 30 200 200 141 571
W5FOM 176 132 140 120 568
WSRMH 14 3 540 4 566
WwI0UD 30 64 450 19 563
W5HAG 217 159 34 133 543
W8BJO 31 61 402 48 542
WIEOB 36 38 416 28 518
W2GvzZ 29 115 270 104 518
WIRVI i3 39 460 516
W3BZX 5 494 6 0 505
WSCJL i1 36 434 22 503
WIONI 259 120 120 1 500

MORE-THAN-ONE-OPERATOR STATIONS
Extre Del.

Call Oriy. Del. Rel. Credit Total
KAIHR 985 756 248 727 2716
W50W 168 218 2004 156 2546
KAIHQ 355 234 642 223 1454
WIBNT 28 138 590 12 768
W3CXL 9 12 605 7 633
WIAW 101 85 348 9 614

These stations “make” the B.P.L. with total of 500 or
over. One hundred dellverlel - Ex. Dal. Credits also rate
h perator stations make

the B.P.L. on deliveries. Deliveries count.

W2MT, 231 W5CDU, 145 WIGMT, 110
WIITQ, 202 WSKWA, 145 WSEOE, 109
WERYP,* 199 WIFFL, 134 W3AKB, 107
W5ZM, 194 W9QG, 132 WSNCJ, 105
WAFWO, 191 WSCVQ, 131 W2CGG, 104
W6NLL, 173 WeMQM, 125 W2CKQ, 102
WSQQK,* 11 W6PCP, 124 WBSCW, 101
W3BZE, 168 W3EEW, 123 WIUE, 100
W6RH, 152 WI1JCK, 120 WIWIN, 100
W6IMI, 150 W2KI, 113 WIYWH, 100
WIKCT, 146 W1JXP, 110 More-than-one-opr.
WSIHR, 110 W4AWO, 14
AARS.

Extra Del.
Call Orig.  Del. Rel. Credit Total
WLTW (WIQIL) 46 118 447 108 719
MORE-THAN-ONE-OPERATOR STATIONS
Extra Del.
Call Orig. Del., Rel. Credit Total
WLM (W3CXL) 188 176 3458 107 3929
A total of 500 or more or 100 deliveries 4 Ex. D. Cr. will
put you in line for a place in the B.P.L.

* February-March.
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1940 Spring Flood Activities

Pennsylvania and New York State

Tnn Spring Flood of 1940 which developed on the
Susquehanna River, March 81st, and continued through to
April 2nd, probably ranks third in magnitude since the 1889
flood. Communications were not disrupted, but a heavy
burden was placed on existing public lines which in many
cases caused some delays. The Susquehanna Emergency
Net, organized in 1937, performed a public service by ex-
pediting river reports to the U. 8. Weather Bureau for the
purpose of forecasting stages for the various cities and
towns along the river. The key stations of the 8.E.N., ob-
serving a potential flood in their area, started reporting in
to the control station, and by 8:00 p.m., March 3lst, all
key points were active,

At Wilkes-Barre, Ps., things were exceptionsally well
organized. Early in the year, following the appointment of
WSEKG as 8.E.N. key station, and W8QPU as alternate,
Wilkes-Barre amateurs held a meeting to make plans for a
local emergency set-up, The completed organization called
for two 3.9-Mec. 'phone stations, thres 1.75-Me. 'phone
atations and four 3.5-Me. c.w. stations. WSEKG was ap-
pointed a member of the Red Cross Communications
Committes. When the flood onditiong developed on March
31st, W880V (WSCR, chief opr.), 109th Field Artillery
station at Kingston, Pa., was selected as control station on
the 8.E.N.-frequency, with WSEUI,alternate. WSEUT also
handled the control of the 1.75-Me. Net, with WSEKG
controlling the 3.5-Mc. C.W. Net. Others active at Wilkes-
Barre were WSEGH, WSQPU, WETWE, WSPAF, WSFNV,
'W8QZ0, WSRXP, WSRWW, WSOWN, WSTXM, WSSNB
and WBSEH. WSEKG was on the air continuously for 72
hours, with SNB, OWN, SEH, RXP, RWW and QZO as
relief operstors.

WSSOV was in continuous operation from March 81st
until April 10th, WSCR, in charge of this station, had two
telephone lines to the radio room tower, set up a local 28-Moe.
Net in Kingston and Wilkes-Barre, and as a preparatory
measure had two emergency powered sets ready to go, one
in Kingston and the other at the Armory, where WSSOV
was located. Regular schedules with WSMFD and WSPUZ,
Towanda, were maintained to obtain river reports, which
were passed down the line to W3UA, 8,E.N. main control
station. Operators at WSSOV bunked on cots in the radio
room, receiving splendid codperation from the Red Cross.
A message center was established in the radio room for the
purpose of systematically handling all traffic. Land phone
was used between W8SOV, WSEKG and WSEUT for inter-
change of traffic and other information. Relief operators
handled this for the most part, although the XYL at
WSEUL deserves credit for taking care of the telephone
contact there. WSCNA, Binghamton, WSAVD, Waverly,
and WSRRS, Corning, were scheduled regularly by Wilkes-
Barre stations,

‘WS8EUI, Kingston, Pa., control for 1.76 Me., organized a
net to reach Binghamton, N. Y.: stations involved were
WSEGH, West Pittston; WSLEI, Scranton; W8QGG,
Dunmore, and WSRTD, Carbondale. Closs cosperation with
‘W8SOYV enabled WSEUT to assist in the handling of river
readings from Towanda and other points, WSTXM served
as relief operator at WSEUL On the evening of April 2nd,
WSEUI kept W8QJIP of Sunbury informed of conditions in
‘Wilkes-Barre and to the north, so that he could allay the
rising fears of the public in Sunbury. WSQJP was forced by
the flood waters to move his equipment to his alternate’s
home, WSSEL.

WS8PIK and WSITS were on the job at Williamsport, Pa.,
working into the 8.E.N. on 3910 ke. and handling river
reports, WSPIK mentions particularly W3LP, WS8CMF,
W9JO, WSOFL, WSFOV and WSHKF as aiding him in his
part of the operation.

W2BGO in New York City put in 28 hours, including one
stretch of 27 hours, from midnight March 31st until 3 A.x.,
April 2nd, monitoring the various stations and keeping half-
hourly schedules with WSEKG. W2BGO also worked
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‘WB8SBV, Emergency Coérdinator at Elmira, N, Y, WSEKG
gives special credit to W2BGO for handling most of the
traflic from that station, and also mentions W2DW,
WSPCN, W3EWR, W3ADE, W3ADM and W8CDT as
codperating. When the Coast Guard lost contact with New
York at 12:05 A.m., April 3rd, WSEKG relayed 26 messages
for station NRPT from Wilkes-Barre to New York station
NMY; this schedule lasted until 4:30 a.u.

Operation of the Susquehanns Emergency Net was
officially closed at 1:30 p.m., April 2nd. The control station,
W3UA, however, mainiained intermittent watch for the
next two days. Special praise by the United State Engineer
Office and Weather Bureau attested to the smooth function-
ing of the net. The regular drills and training therefrom paid
dividends when 8.E.N. was pui to an actual test! The fol-
lowing were active in Susquehanna Net activities during the
flood crisis: Key stations — WSCNA AVD RRS MFD
EKG EA AVK QJP DEC VI CHR BKT W3WX 2ZD.
Alternate and relief operators — W8PUZ QPU EUI PIK
HHEK SNB FNV IT8 RJL GZP BQ W3GKM BEI QV NF
ADM W4DU ANU. Others — WSPAF QWN SEH EA
RXP RWW QZ0 80V KBJ BHN HKF W3APO SN LP
HAL EWR AIY ESE W11lIM W2GG/8.

On Friday, March 29th, rising temperatures and an
increasing rainfall caused A.R.R.L. and A.A.R.S. officials
in the Bouthern Tier area of the Western New York Section
to start dusting off emergency gear, study road maps and
commence their prearranged schedules. These officials
included WSPLA, 8.C.M. Western N. Y.; WSFCG, State
Radio Aide, A.A.R.8,; WSRRS, Asst. A.R.R.I. Emergency
Codrdinator, Corning, N. Y.; W8SMH, E.C., Binghamton,
and W88BV, E.C., Elmira. For the three days following,
these stations maintained almost constant communication,
and every change in the river was recorded in each station.
All vital information was immediately relayed to the County
Red Cross headquarters.

In the early afternoon of Monday, April 1st, the Chairman
of the Chemung County American Red Cross called Cotr-
dinator Berry {W8SBYV) on the telephone, reporting a grow-
ing concern regarding the village of Wellsburg, seven miles
below Elmira on the Chemung River. All attempts to get
information from Wellsburg had failed. A Red Cross unit
consisting of two cars with nurses, firemen and supplies
was ready to leave. Referring to his Emergency Codrdinator
records, W8SBV promptly ascertained that WSRTW was
available and in a position to make the trip. WSRTW
gathered together his portable equipment and left Elmira
with the Red Cross group at 3:15 p.u. for the 42-mile journey
necessary to reach Wellsburg. Arriving at the isolated town,
WSRTW set up in a grocery store, hooked onto an impro-
vised antenna and made contact with W8SBYV, Traffic was
immediately handled to the Red Croas headquarters re-
porting on conditions. The news that there were no serious
needs at Wellsburg was most welcome, and the Red Cross
ordered its unit to return to Elmira. WSRTW used 3.9-Me.
'phone with a 616 final; W8SBV was on 3.5-Mec. ¢.w. Much
credit is due WSRTW for the efficient manner in which he
handled his important assignment. Everything worked very
amoothly, and the citizens of Wellsburg and Elmira received
a lesson in the value of amateur radio in time of emergency !
A message from Chairman Palmer of the Chemung County
Red Cross was sent to National R.C. Headquarters at
‘Washington, D. C., at 8:30 ».m., Monday night, stating that
all was under control and no additional help needed.

Ohio Flood Work

After an all-day rainfall on Friday, April 19th, the Licking
River overflowed its banks, and by Saturday morning had
flooded over 400 homes in Newark, Ohio. The Disaster Relief
Committee of the local Red Cross Chapter was active evacu-
ating those whose homes were in the flooded sections. The
Telephone Company was having some difficulty with its
system, especially on out-of-town calls, and as the water
continued to rise the Communications Section of the
Disaster Committee thought it best to prepare for any
eventuality although no emergency existed at the time.
A message conter was established at Red Cross Head-
quarters using portable equipment of WSHMH, consisting
of a two-tube receiver and a transmitter with 15 watta
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input on c.w. and about 10 watts input on 'phone. According
to plans previously established, this message center station
was to contact nearby stations WSIYH at Newark and
WSNQZ at Granville, who would work into the Ohio
A.A.R.8. Net, because these stations had higher power and
better receiving conditions. By this means a message was
sent to National Red Cross Headquarters to report the
local condition, with W8CIO-WS8UW-WLM doing the relay-
ing, Later in the day it was found that WSHMH could work
directly into the A.A.R.8. Net, and other local stations stood
by in case receiving difficulty should develop, as the low-
power station was located in a building downtown. Stations
that assisted by standing by throughout the day and evening
were, in addition to those mentioned above, WSRMA,
WSJLF, W8CJL, WSNAL, all members of the Ohio
AARSB, and WSTGU. While no condition developed
which required emergency communication, much valuable
information regavding flood conditions at other points in the
state was secured for puthorities, and it was definitely
demonstrated that amateur radio is capable of providing
reliable communication when needed.

Minnesota Sleet Storm

On April 3, 1940, the most severe sleet storm in five years
hit Duluth, Minn., and its vicinity, doing $100,000 worth of
damage. Power and communication lines were down. Duluth
was cut off from the rest of the world except for amateur
radio. W9GEP, A.R.R.L. Emergency Coérdinator for
Duluth area, had his gang prepared for emergency, and
many messages were handled for power, telephone and
telegraph companies. It was not long before line crews from
various districts came into the area to begin repairs. The
active gtations in Duluth were WOKRH, WOWSB, WoVOB
and WYGKO operated by WoWS0, WIQZK and WIQVP,
Qutside stations active were: WOCWB, Crosby; WOKQA,
[ronton; WORTN, Virginia; WOFTJ, Motley, and WIJIE.
W9BQY, WODH and W9HCC took traffic for Twin Cities.

The Duluth papers praised the amateur radio operators
for help in sleet storm. 'The efforts of all who took part in
handling the emergency traffic were greatly appreciated.

CORRECTIONS, SWEEPSTAKES
CONTEST RESULTS

WOTQL’s very excellent ‘phone score of 34,581 was er-
roneously listed with the Ilinois ¢.w. scores in the May QST
Sweepstakes Contest report. Actuslly, WOTQL had the
highest Illinois 'phone score, and is the 'phone winner for
that Section. In addition, his was the fifth highest score of
all voice operators. The transmitter line-up at W9TQL was
T21 crystal ose.-TZ20 buffer-doubler-pair of T40’s final.
Operation was on 1.75, 3.9 and 14 Mecs. Receiver was an
RMEG9. TQL worked 256 stations in 55 sections.

38 winner in the Ozark Empire Radio Club was WOQMD
rather than W9QBJ, as previously reported. WOQMD's
acore as listed in May QST did not include the low power
multiplier. His correct score was 28,420, making the Ozark
Club score 58,283, Under the Eastern New York ’phone
scores W2JLH's call was incorrectly listed as W2JLU. The
correct score for the Elmira (N. Y.) Amateur Radio Asso-
ciation was 174,157, placing that group somewhat higher
than originally reported.

CHICAGO CLUB BOWLING LEAGUE

Seven ham clubs competed in the 1939-1940 Bowling
League of the Chicago Amateur Radio Club Council. Winner
was the Tri-Town Amateur Radio Club, with ten wins out
of fifteen and an average of 805, Others competing and their
averages: Chicago S8uburban Radio Ass'n 795; Hamfesters
° Radio Club 749; Ilinois Ham Club 773; Lake Michigan
Amateur Radio Reserve 711; Northwest Amateur Radio
Club 877; Milwaukee Radio Amateurs’ Club 766. Highest
individual was WYDGK of C.8.R.A., with an average of
189.8. Johnson of Tri-Town had an average of 185.12 and
. Brown of Milwaukee, 181, C.B.R.A. bowled the high
team series of 2615, and Johnson of Tri-Town the high single

game of 255. The bowling took place on five Sundays dur- .

ing the winter. Each bowler paid $1.00 at each bowling date,
30 cents going into a prize fund. Prize awards totalled $37.
The Chicago Club Council proposes a nation-wide ama-
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teur radio bowling tournament during the ‘40~'41 winter
season. It is believed that a large number of clubs would
be interested in competing. Interest in bowling haa increased
tremendously in the last few years. Every good-sized radio
club will be sble to get up a team without any trouble.
Everybody from young to old can indulge. Plans are now in
the formative stage, but the Council is anxious to hear at
once from all clubs that are interested. It is suggested that
clubs desiring to take part might challenge neighboring
clubs, advising the Council of acores by postal card, or by
radio with confirmation by mail. The local competition
could be & part of the national tournament, making partici-
pation more interesting. If your club takes to this idea,
make sure that the secretary starts the ball rolling by writ-
ing to Rex L. Munger, WOLIP, 2946 N. 77 Court, Elmwood
Park, ill., advising of your intentions to participate, and
of any games you already have plannd. Keep WOLIP ad-
vised of all scores made by your club teaem.

THE YACHT YANKEE—WCET

WCFT, the schooner-yacht Yankee, is on & world cruise,
and at present, visiting one South Sea island after another.
The radio operator of WCFT is Oakes Spaulding, WiFTR.
Bchedules have been kept consistently with W1AW since the
start of the cruise some months ago. W6ITH worked
KF6JEG while WCFT was anchored at Canton Island,
April 4th. Oakes is having some difficulty getting through to
the east coast now he is at greater distances, and therefore
wants to make some additional WCFT schedules with west
coast amateurs on 7 Me.

‘WCFT, 8280 ke., worked about 100 ko. lower than KFS
(8380), and ean be identified by a 500-cycle note. He will
look for amateurs at about 7280 ke, between 0500 and 0600
(1. T. The Yankee now goes to Samoa, Gilbert and Ellice
Islands, New Guinea, Singapore, Indian Ocean, Africa,
South America, and then home. The Yankee picked up
VR6AY's transmitter at Panama and reinstalled it at Pit-
eairn — but Andrew Young has been forbidden to go on the
air at all on account of the war, so any ham station using his
call is a°bootlegger. Spaulding reports that the hardship
stories about Pitcairn are just the product of someone’s
imagination, and the islanders are indignant about them.

Rotary WIHSX
The 2-element 28-Me. beam at W1HSX, New Haven,
Conn., uses an office swivel chair for rotating mecha-
nism., “Andy” Nelson, the operator, and Connecticut
Route Manager, demonstrates its unique construction.
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HOW:

TBEM‘. seems to be some doubt among the members
of the listen-and-pounce brigade as to which countries they
should or should not work while certain differences of opinion
are being settled the hard and messy way on the other side
of the briny. The dope has appeared elsewhere in QST but,
in view of its importance, it can well be repeated. No one
should fail to get it the first time around, it's that simple.
All it amounts to is: Don's work belligerents, and don't
talk about the war over the air. Belligerents are stations in
countries deciared to be in a state of war by our government
and everyone knows, or should know, which countries they
are. We are not to communicate with unlicensed stations,
and we are not to work amateurs in countries where ham
sadio has been closed down. By observing this strict neu-
trality, we minimize any possibility of our having any of
our privileges curtailed.

Now, there are always a couple of smarties sitting in the
back row (and they usually eab peanuts and spill the shells
all over the foor) who will pipe up and say, “If you're
neutral, why do you print stuff in QST about belligerent
stations that are on the air?"’ This time we're glad someone
fried to heekle, and it's u pleasure to answer the question.
We might say we didn’t run very much about any belligerent
stations, which is of course the story, but that doesn’t keep
up from feeling that we can tell you all we know about ham
stations in belligerent countries without violating any
neutrality. As we see it, the purpose of this column is to
report what goes on and, in such & capacity, we ses no harm
in mentioning a few of the stations. However, we refrained
from telling all we know because some people seem to think
that mentioning the call in this column means the station
is OK to work. And that’s why we started this whole item —
to point out that it doesn’t mean any such thing. We would
like to say more about the German and French stations on
the air, but we're afraid someone ({including those peanut-
eaters in the back row) would consider it “official sanction”
or something. So we’ll keep our stories for later on. But
please remember, and help to maintain the strict neutrality
of the W's by not working any belligerents, et¢

PXCC ROUND-UF:

WGGAL suggests that it might be in line to have
a get-together of the PXCC members over the air. That
sounds like a swell ides to us, and we hope we're not going
over the heads of the DXCC presidents if we try and promote
just such a gathering. We ure setting the date ay the week-
end of June 29th~30th, and if no one fikes the idea and we
bear shout it, we can still call off the meeting in the July
issue. Assuming that the meeting is to be held, any and all
members of the DXCC (and the 75-or-better listing) that
are interested would get on 20 meters on June 29 and see
how many other stations in the list could be worked. No
pumber exchange or anything like that. although we do
suggest learning each other's first names, bub just a few
words of greeting or, if it's someone you've heen wanting to
ask about something, have a bit of a chew. The thing would
start at 5 pas. EST (2 pm. PST) on June 29th and would
inst until Sunday evening, June 30th, at midnight EST
(9 p.u. PST). We won't try to make it & two-band affair this
time because the main idea is to see how many fellows we
can work, 1If yow'll all send in lists of the stations you
worked, we'll run the results of the Round-Up in an early
{ssue. 'Phone and ¢.w. members can work each other, of
course, if they'll give g listen.

TLet us know beforehand if you like the idea or nof, so
that if the interest is low we can kill the party and put the
refreshments back in the ice box for Jeeves to nibble on
froma time to time. But we think you'd have a lot of fun
rounding up &s many other members as you could over the
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weekend. The eall will be *CQ 10, aund the July DXCC
tist will serve to identify those invited to the shindig.

WHERE:

Trm gang is still managing to scare up contacts
with AC4YN. Latest members of the TWA (Tibet Workers
of America) are WIARL, W6GRL, W6NLZ, WoQD and
WeOEG., K6KQK also worked him .. .. .. Johnston
fsland crops up again with KESSRA (14, 340 T9c), worked
by W8DOD, WINTA and a flock of others on May 3rd
between 9 and midnight, CST. He gives his address as
KEGSRA, Johnston Island, care of Pastmaster, Honolulu,
TH. .. .. .. A South African correspondent gives the
new address of YI2BA us A. Kerim, Port Basrah, Iraq
.. .. And WS8JSU received a card from EATAV
(14,305); giving the address as Joaquin Portela, Cadiz,
Spain. WIMIW adds to that by saying the address he has
for EATAV is Veedor Str. 15, Cadiz, so putting the two
together should bring results .. .. .. WoKZX received
a QSL from EEQL, worked on 7 Me. last year. The station
had been operated by EA3BD, KASEV and EA3CT, ap-
parently from police headquarters in Barcelona .. .. ..
1f you've worried about no reply from the VE7's you've
written to for the all-important pasteboards, you'll want to
hear about W1IQZ and WIAVE. They spent some time in
VP7 s shart while ago, and found that the censorship has
heen keeping a lot of cards from getting in or out. Further,
the VP7's don't have too much money and cards come high
to them. However, BEd and Lou brought back the log of
ex-VP7NT and Ieft it ai HQ, where it is available to any-
one wishing DXCC confirmation .. .. .. K7GSC writes
to say that standard time in southeastern Alagka is now
the same as Pacific Standard Time, and not one hour
earlier as Yukon Standard used to be .. .. .. HREC
says to QSL via WAMS .. .. .. W7AYO worked
KBGCBN (14,365), & new one at Guam .. .. .. WCFT,
with W1FTR aboard as op, can be found on §280 ke., 500~
eycle note, almost any day from 05 to 06 GMT. He looks
for replies from hams around 7280 ke. He's way out in the
Pacific now.

WHEN:

Nm'nnve much this month except 20-meter stuff,
with s smattering of 7-Me. DX contributed mostly by the
Wa's. For example, W6QEB accounted for JBCL (7130 T9),
J3LL (7190 T9), J3CG (7165 T9), J2IX (7200 T9), J3NE
(7195 T9), J20P (7210 T5), JSDH (7160 T8), J&CD
(7120 'T9), HK2BD (7200 T8), KALEL (7120 T9), J20V
(7120 T9), KA1HQ (7090 T8) and KB6RWZ (7110 T8),
and W6PMA adde LUSDD (7015 'T8), K7BZG (7055 T8).
R7HNG (7055 T9), KYTP (7050 T8) and KC4USB
(7050 T7), hearing KB6OCL (7070 T8) and EK7QI (7030
T™ .. .. .. WEDWW worked EGRQO (7030 T9),
KePAL (7030 T9), and RC4AUSB (7020) at 3:30 A
. .. .. W6AAE raised J8CF (7125), and W4BZ, old
W4CBY, got JZEN (7100) and KFOROV (7180).

On 20, WSQQE realizes an ambition of many years’
standing by sending in a nice long list. The new rotary must
ve doing its stuff, because Paul has accounted for PE1ITM
(14,340 T9), XUOA (14,390 T8), KAISP (14,385 T8),
XUHH (14,200 T5), PE4KS (14,320 T9), EKAWK
(14,340 T7), JAE (14,370 T9), XUSMR (14,350 T9),
HKATHG (14,280 TR), XU4VV (14,360 T8), J6DV (14,340
T9), JBIF (14,370 T9), XUSMC (14,350 T9), KAILB
(14,300 T9), XUSEW (14,380 T9), XU4A (14,380 T6),
XUSA (14,385 T6), XUSHR (14,360 T8), XUSCH (14,365
T7), JACP (14,360 T9), 35DC (14,370 T9), JSCH (14,380
T8), J3CL (14,380 T9), and JSFE (14,385 T9), all worked
in the morning between and 9 AM. .. .. .- WA4FLJY adds

{Continued on next {eft-hand page)
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LAsT MONTH we promised to tell you about a good high
frequency oscillator for receivers. You may be surprised to
find that we mean to talk about a tuned-plate grid-tickler
oscillator which in itself is not new, but since receivers use
electron-coupled, or tuned-grid oscillators almost exclu-
sively, the merits of the tuned-plate arrangement are not
generally realized and are therefore “news.”

As a start, let us take a look at the eleciron-coupled
oscillator shown in Figure 1. In this, the cathode is at some
RF potential above ground. As a result, the inter-electrode
capacity between cathode and heater (which is grounded)
will be across part of the tuned circuit. In addition to
causing hum, this causes instability, since a slight shift in
the position of the heater will change the oscillator frequency. This can be kept at
a minimum by carefully selecting the oscillator tube. It is particularly important I
to choose a tube having a “folded heater,” rather than a “spiral heater.” However,
when the frequency is high, the only practical cure is to keep the cathode at ground
potential. This is most easily accomplished by using either a tuned-plate or tuned-
grid oscillator.

It is our experience that it is much easier to make a tuned-plate oscillator stable
1 than one of the tuned-grid variety. Most of the theory behind this is rather involved,
and since this page is no place for vector analysis, we are not going to go into much
detail. There is one point that we can cover easily, however,

In the usual tuned-grid oscillator, the grid current places a heavy load on the
tuned circuit, which spoils its Q. At the same time, the tickler coil does not provide
enough load impedance for the plate. The net result is poor frequency stability due
to the low Q, and weak oscillation due to impedance mismatch in the plate.

With a tuned-plate, this situation is reversed, with happy results. The tuned
circuit provides an excellent load for the plate, of course. At the same time, by
adjusting the coupling of the grid tickler a reasonable impedance match can be
obtained in the grid circuit, so that ample grid driving power can be obtained
without spoiling the () of the tuned circuit. The circuit for doing this is shown in
Figure 2. Of course there is one disadvantage to this circuit in that it allows DC
plate voltage to appear on the condenser stator, but this can be easily avoided by
using a blocking condenser.,

The plate-tuned oscillator lends itself nicely to electron coupling either by using
a separate mixer tube or by a pentode, as in Figure 1. But even without electron
coupling we have found that the plate-tuned oscillator is preferable to the types
usually found in receivers and possesses the same advantages when used in moni-
tors, “rubber crystals,” and the like.

Kk ok k %

By the time this issue of QST appears, you will have only a little over a month
left to send in your entry to the Contest. (See February 1940 QST). The July 1
deadline is final!

Dana Bacon
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RAIN or SHINE...

MATLLORY Vibrapacks

are always dependable

Every day is Field Day for countless
Mallory Vibrapacks. In 24-hour-a-day
regular operation, these Vibrapacks pro-
vide unfailing service in police squad cars,
in forest fire control stations, in airplane
communication equipment, in ship-to-
shore telephone and in other similar ser-
vices from fixed stations and in mobile
equipment aboard automobiles, boats and
airplanes. The selection of Mallory Vibra-
gacks for these applications is logical

ccause of their dependability, lower
battery drain and economy.

Amateurs want these same advantages for
their Field Day and QRR rigs—especially
when genuine Mallory Vibrapacks cost no
more than other forms of power conver-
sion equipment. Learn the advantages of
Mallory Vibrapacks and why they provide
“Perfect Portable Power” for receivers,
transmitters and P.A. Systems. Ask your
distributor for the technical data booklet,
form K-555-C, or write—

P. R. MALLORY & CO., Inc.

INDIANAPOLIS INDIANA
Cable Address—PELMALLO

Use

MALLORY

APPROVED :
PRECISION PRODUCTS

HCIVT (14,400), KF6SJJ (14,29t), KB6RVN (14,310),
KBSRWZ (14,270), XUSWS (14,350), KA1HR (14,260),
KAIDM (14,340), KA4LH (14,070) .. .. .. W3CPV
has TFEC (14,385 T8), and HESEJ (14,015 T9), and
‘W8QVF brings XU6K (14,300 T9c), XUSAL (14,355 T9) —
both Box 15, Kweilin, China — K7¥GOM (14,340 T9),
K7ENA (14,325 ‘T9), EAIFG (14,340 ‘T9), XKAIBG
(14,330 T9) and KAIEL (14,810 T9) .. .. .. W6SN
reports OQSIM  (14,355) ~— Box 747 [Elisabethville,
Belgian Congo — and OQSBF (14,400), while W7BIZ in
Montana doesn’t let cries of ‘““no DX bother him, and
works J3EM (14,325 T9), J20V (14,325 T9), HESED
(14,300 T8) and KAYSV (14,320 T9) — Box 392, Ioile,
P. 1. .. .. .. W60NZ has been busy, too, with MX8H
(14,340 T9), XUSWT (14,330 T9), JSHO (14,385 T9),
J3GN (14,330), PY3LN (14,350 T8), KBSOCL (14,320 T9),
LUICZ (14,370 T9) and LUICK (14,345 T9) .. .. ..
WOINTA worked JSHQ (14,270 T7), KA1BN (14,350 T9),
PE3SBM (14,345 'T7) and HEKGEJ (14,050 T9). ZPSAB
(14,270 T9) was heard .. .. .. WIMIW, ex-W8LTM,
has list which includes HIBC (14,330 T'6), HI2F (14,360 T7)
and TF5C (14,300-400 T7) on it, and W4BZ shows a whole
flock of stuff: XUSMC (14,340), J3DG (14,400), PKIFK
(14,2007, XUSMA (14,350), XUSLK (14,320), J30P
(14,340), XUSMK (14,275), KA7TT (14,290) and O Q3AV
(14,300).

*PHONE:

Em'mm these old eyes deceive us, or else someone
has stacked the mail, but there scem to be a few more than
usual 'phone reports this month, That's OK with us because,
a8 anyone knows, DX is where you find it, 'phone or o,w.
ve «. -» On10’phone, W5BB reports as active sich items
as OA4R (28,100), HH4AS (28,190) and HR2T (28,400},
and W6ITH adds that KC4USC is on daily, on 28,580 and
20,132, showing up best in W6 at 23-02 GMT.

Apparently there’s enough to keep one busy on 20. For
example, the “Casey” family is represented by KC4USA
(14,150), worked by W2JT, W2IXY and W6ITH, since
KC4USCis off for*“ spring cleaning” .. .. .. Thenthere's
EASAI (14,070) and KF8JEG (14,160), worked by W2JT —
WIAKY gives BEAQAT's QTH as Dr. Mora, Melilla,
Spanish Morocco—and W3BET gives us XUSAM
(14,090), PE10G (14,050), K7THAR (14,185), KePLZ
(14,200), OA4R (14,030), CE1AR (14,015), and PK2AY
(i4,040) .. .. .. W5BB writes a nice letter, mentioning
HP1A (14.120, 14,075), OA4C (14,380), HH3B (14,130),
HRST (14,080), HREC (14,120), YSIMS (14,125) and
YSIRP (14,050). The QTH of CP2AC is Carlos Godoy,
Box 268, La Paz, Bolivia .. .. .. W2IXY tells us that
(I04AA, a new-comer, is located on the Isle of Pines
os s »» Tidbits from Tibbetts (W6ITH to you) this
month include CP1EA (14,085), KA1HQ (14,080), CE1AX
(14,060), J2KX (14,110), J3FC (14,100), J3XA (14,090),
JsCW (14,075), XUSRA (14,300), EKAICD (14,090),
XUSTL (14,060), XUSTH (14,060), PEISI (14,070),
JINQ (14,045), JeDU (14,160), J2MC (14,140), KATAJY
(14,150), XUSWM (14,045), and CE1AA (14,055), whose
address is Julio Ibaceta, Matta, 525, Anatofagasta, Chile.
Reg says the zero in WUOA is the portable indication
meaning “no definite location.”

WHO:

CONGBATU’LATIONB are in order to the W6QD's, who
recently added a daughter to make it a threesome. We
wouldn’t know, but the chances are even that her first words
will be “CQ W9" .. .. .. The first to obtain that
“WPR" (Worked Puerto Rico) award outside of K4 was
WSJIIW, with 20 watts .. .. .. PY2DV writes to remind
W's that IRC coupons are no good in Brazil, because Brazil
doesn't belong to the Postal Union, 80 it's a waste of money
to send them to PY’s .. .. .. It doesn’t pay to give up
hope. WBJFC worked s station on 10 'phone in 1936 that
was signing ZU9AC. Jeeves and his mob would tag that a
phony before anyone was through explaining that ZU9 is
Tristan da Cunha, but W8JFC received a QSL a short while
back, with an apology for being slow but the boats don't
stop there very often. We understand the apology was
aceepted! The ZT9 doesn't get on much because of lack of
power .. .. .. VPSPZ, used as a government b.c.
station on 4.75 Me., now signs ZQI .. .. .. W4EPP has
some DX to talk about these days. W4ECI has working
KCUSB on 20 and mentioned that W4EPP on 160 was
QRX. Elmer, the op at KC4USB, suggested that WAEPP

(Continued on next laft-hand page)



HE “HQ-120-X" has eamed an enviable

place for itself in amateur radio by really
doing a great job. This high rating was earned
by originality, not by following ordinary
design. Variable crystal selectivity; direct
calibrated band spread; antenna compensator;
six bands, to provide better L/C ratio and
many others were features which are now the
yardstick for comparing receivers. Of course,
it is easy to build a receiver with all these
features, but there is more to it than that. To

Canadian Office:
41 West Ave. No., Hamilton

PERFORM

tigh (lots
ANCE )

make them perform exactly the same is quite
another story. For, in receivers, as in every-
thing else, there is individuality. This indi-
viduality stands out all over the “HQ".

Tty one, or ask your friends, and you will
have the answer.

SEND FOR BOOKLET!

HAMMARLUND MFG. CO., INC.
4924~438 W, 33rd St., New York City

Please send *HQ-120-X"" Booklet




flews Locking' Acorn

UHS . 200"
ACORN SOCKET

HIS NEW *‘Locking Acor Socket' with

positive locking contacts and *'lso-Q"" insu-
lation, is the last word in acomn tube sockets.
With its new contact design, this socket can be
mounted in any position without danger of the
tube becoming loose. It is ideal for portable
amateur equipment and commercial installa-
tions where absolute dependability is para-
mount. The contacts are firmly anchored in the
base so that they cannot shift. When the tube is
inserted it snaps into place. Each socket has a
copper shield to complete the internal tube
shielding and results in better circuit stability.
The use of silver plated contacts and that new
super Isolantite, known as “lso-Q)," results in
extremely low losses, making this the socket for

91% meter receivers. See it at your dealer’s.
SEND FOR CATALOG

HAMMARLUND MFG. CO,, INC. q-¢
424 W, 33 St., N. Y. City

Please send 1940 catalog No. 2.

INAM@ . cterrareanarssnsossossoreassscnssssessscssncsssssna

Address. . ..coeieiiietiiiiriiresensssienns

Lot PP 1 71 ¢ YA

HAMMARLUND

CANADIAN ADDRESS: 41 West Avenue No., Hamilton, Ont.
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eall the base on 160, since 160-meter "phones had been heard
down there. W4EPP did call, suspecting a gag, but almost
fell out of his chair when USB came right back (on 20, of
course). Now KC4USB plans to try 160 more often, since
he thinks he ean get through there fairly well .. .
WOHLF had a visit from XUSMI, who was on h.nz way to
the west coast where he will probably be on with a W6 call
soon .. .- PK1TM wants Maine and N. H. for WAS
Having made his RCC with W1KHE .
tinally worked his WAS on 8.5 Me., as he bad set out to do.
but he still needs a few fills on the other bands .. ..
HE2BD, ex-HK2BL and ex-HK3AL, says that anyone
who didn't receive his card when he was using the other
calls, can get the eards by sending his and a reply coupon to
Aurelio Linero Parra, Radio Nacional, Santa Marta,
Colombia. .. .. .. Which just about rounds out things
for this month. But please don’t forget to let us know what
you think about the Round-Up. *The more the merrier,”
if we may coin a phrase.

------- WiJPE

P o
e

seeves waster/
THis mg&m DOESNT

BRIEFS

Seven hundred and eighty messages were sent by WOYH
at the University of Ilinois during the student-presented
biennial Electrical Show, March 28th-30th. Operation of
the station was in charge of Synton, professional radio
fraternity. Operators were WOYST and W9QBJ. More than
7000 persons visited the show and saw W9YH. The 400-
watt transmitter is located in the Electrical Engineering
Laboratory. Because of interference from other exhibits, the
receiver was temporarily located several blocks away in the
university armory, and connected by land line to a loud
speaker at the exhibit. Much of the traffic was distributed
through WOIER, Chicago, N.C.8. for the A.A.R.S. 'Phone
Net. The regular 1:15 p.x. Saturday *“Ham Forum™ over
the University's station WILL (580-ke.) was extended from
15 to 45 minutes and broadeast direct from the B.E. Lab.
The first 15 minutes were devoted to a dramatized history
of amateur radio, and the remaining half hour to interviews
with visitors and demonstrators at the show, A national
meeting of Synton was held during the week-end.

Chess by Radio

John McCollom, W3CNZ, sends some suggestions for
playing chess by radio. He numbers the black squares of his
board from 1 through 32, in the manner suggested in the
article by WOFB (page 80, March QS7T). He marks the
white squares with letters, A through FF. The board
should always be placed so that white squares are at the
lower right and upper lefé corners. When playing chess the
two players must agree on which end of the board each will
defend and also'on which color of men each will use. W3CNZ
numbers and letters his board in the two opposite corners of
each square, so that it may be read by both players, without
either “standing on bis head.”” The markings are in the
corners of each square making them easy to see even when a
square is oceupied by a man.

We understand from SCM Greer, W6TI, East Bay Sec-
tion, that W8UBA will not be on the air this year.
(Continued on next left-hand page)
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THE “Super-Pro"' Series 200 is designed and
built to give years of service. It is a plus
receiver all the way. When you buy a
“Super-Pro,"” you are not only assured of get-
ting a modern receiver, but you are getting one
that will still be in a class by itself even after
years of use. One happy ‘‘Super-Pro’’ owner
puts it this way: ‘| have owned a half dozen or
more receivers of the communications type,
but | have bought my last receiver — it is a
‘Super-Pro.’ "

The **Super-Pro,” being a professional re-
ceiver, naturally has many features especially
appealing to the amateur. Two stages of TRF

provide high image ratio and low noise level.

Variable |.F. band width and variable crystal

HAMMARLUND MFG. CO., INC.
424.438 WEST 33xd ST., NEW YORK

CANADIAN OFFICE: 41 WEST AVE,

selectivit\écover_lpractica”y every requirement in

crowded bands.The ““‘S-Meter" problemisnicely
solved with an adjustment that can be made to
provide the exact ““S-Meter" readings desired.

See your nearest Hammarlund dealer and
he will explain how you can own a “Super-

Pro" for only a few dollars a month.
SEND FOR BOOKLET!

HAMMARLUND MFG, CO,, INC,
424-438 W. 33rd St., New York City

Please send “Super-Pro" Booklet Q-6-0
3
Address. ooovieiiieieiiiiiiisisiaittstitettittessrattenran
CifyeereonrreososssssarsnssronececsStateeeccacaciecnasrons

0887

Al
&
et

NO., HAMILTON, ONTARIO

EXPORT DEPARTMENT: 100 VARICK STREET, NEW YORK CITY
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Alds preliminary
tuning of transmit-
ters and receivers.

Serves in neutraliza~
tion of transmitters.

Measures T. to C
ratio of transmitting
and receiving tuned
eircuits.

Determines stand-
ing waves along
transmission lines.

Determines natural
period of transmis-
#lon lines and
antennae.

Checks activity of
quarts erystals.

Checks frequency of
r.i. amplifiers, r.f,
chokes and trans-
mission circuits.

Meuasures induc~
tance and capaci-
tance.

Meagures digtrib-

A “must” instrument
for radio workers . . .

@ Developed originally for radio
servicemen, to permit checking con-
densers while connected in circuit,
thereby saving time, money, trouble,
the L-C Checker now finds many
uses among ‘“hams” and others
engaged in communication work.

Indeed, this instrument has so many
different uses that you simply must
see it and try it for yourself. So . . .

Ask to See It . ..

Your local jobber can show you the L-C
Checker, Try it. Notice how easy it isto check
so many vital factors. Ask for descriptive
Folder. Or write us direct,

DX CENTURY CLUB AWARDS

‘These have been made to the first-listed amateurs,
bagsed on contacts with 100 or more countries, the
eredits all certified by examination of written evidence
under the award rules.

W6GRL..... 148 W4BPD...., 132 WSNJP..... 122
wgg‘lﬁ caee %g WSBB,..... 131 122
CMY.... 131 . 121
G6WY...... 145 wacMy
W80SL..... 130 121
W2GW..... 144
W2GTZ 143 W80QF.... 130 121
witw.. . 142 WSADG.... 130 oo 120
G2ZQ...... 141 W3CHE..... 130 . 120
WOTJ. ..... 141 W2JT...... 130 120
W6KIP..... 140 HB3J....... 129 120
WIBUX..... 139 WIFH...... 129 120
W8DFH.... 139 W3EPV,,,,. 128 . 119
ON4AU..... 139 WSLEC..... 127 . 18
WISZ...... 137 W2UK...... 127 118
W3EMM. ... 137 WZHHF. ... 127 118
W6CXW,.., 135 WIKG...... 126 . 118
WITS...... 134 W2ZA...... 126 ... 18
W5VV...... 134 WOARL..... 125 . 118
W2BHW.... 134 WSDWV.... 124 117
WILZ...... 133 WIDF...... 124 117
W8DHC.... 132 W4CEN..... 123 117
G6RH...... 132 D4AFF,, ..., 123 WOEF 116
WS8BTI..... 132 W3EDP ..... 122 W3EVW.... 1i6

115: WSADPWWKCYS G5RV, WIWV, W4CYU, WIHX,

114: W9KA, WSBKP, W2DC, WICH, G2DH, GSBY

113: G6CL, W2CIM, WADRD, W2D$B, W3BES, W2GRG

112: WIGDH, WGFiL, WSEVT W36 AU

111: W2AAL, W1DUK, VE2AX, W

110: ON4UU, PA(DXF W9UM WzAER, WSIWI, WIICA,
W5QL, W2IYO

109: W3DDM, WGFZY, G2MI, W1BXC, W2AV

108: W6HX, 252X, HBSBG, W3BEN, VE3QD, HBICE,
VK3QK, WZARB

107: W2CBO, G5BJ, W3AG, VK2DG, WIBGY, WSCWW,
W7DL, W6MVK, WORBI, WSLFE, W6AHZ

106: GZTR WsEUY WeTJ, WeUQT, WiZI, wiry,

W2VY, W3GEH'
: W20A, GSQY. 2l VKICK, WeloP, WTO,
W2GNQ, WIGNE, W8LYQ, W3ZX
104: EISF, WlZB WAAJX, F8R WIGDY, WIGCX,
WSDOD, W4l0, W2BMY, G6KP, WSKKG
103: WSCUJ, , WIRCO, W3KT, WoNNZ, W3AGY, W4BVD,
102: WACBY, W8AU, W80XO0, WIFTR, VE2EE, W2BXA,
wsm%vi, WSHGW, W8JAH, LUSEN, WBAAJ,
101: FSRY, VKSKX, WeDOE, SUIWM, WICC, SUISG,

Kk WAMR, W6GHU, WSJTW, W6KWA,
W4EQ wsvmf LU7AZ wm; WEADT
100: GGNF, W6KRI,

GX, HBOX, ZLIMR

PAGGF, W8BSF. DSBMP B,  WACCH,
mﬂ"w WSA%G , W8JIN, WSQDU, G6GH, WSPQQ,
Radiotelephone: W2AZ, W2GW 104: W6OCH 101.

‘The following have subml’r.ted proof of conta.ct with
78-or-more countries: W2BJ, WYAJA GJJR.
LY13, WiCBZ, WZALO W3A00, WATZ 08; W2IM
W8Lz 316 CTO, WADME wsBox
RIS Wsm.ﬁ, W30P,
3198 é 5 Gﬁ WSCIJ, WOAEH,
BEZ 94; G6Z0, ONAGK PA¢ Y4 wzw’c W6FKZ,
MEK, W9JDP 03: SPiLP, W4F1J 92; W1BGC.
DOV, WIGBJ 91; D3CHC, G6YR, omF’E
1D v, WoOVU 90;

-
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DZ, WSIM, W
WIiAPA, W2FLG, WENLZ, W8 wir
.4u.W4A WA4CFD, WoGK, WSBW
OUK 85; sMe ’W BFT, WzAYJ W6A
EWE, WECFD Wgéxs 84; BI4J, 0Z7CC, VE2GA.,
szwx«‘ T8, 'W6KUT, W8BFG 83!
. W3A 82' J.LL Wamjjb?vsv(';gz 81}

WIBNE, v, W PR,
E’d” vggzoa WeMHEH, WSDGP wsrrr& WODIR,

B

bbb hap R i
% Qvgm

Wiz%, WOMRW 9- 4FPV
FINJWOYNB 78; WEQAP, W {a

wwuy nrAGY 76‘
H2MC, WINI 5

W3BSB, WICRW,
Radlotelephone: W4CYU 05; W2IXY 01; GSRV.
VSEMM, W, WIADM 86: WIAKY 83
W2IKV 80; W8 X'I‘ %8; WIBLO 77; WOTIZ 76!
Wz(xRG WBIKQ

nted capacity of
inductances. 0 B S
[ e e
BEte., wete. Yet 1t
costs but $29,50 net, 1 H i
{ncluding tubes] The following is & supplement to the list of A R.R.L.

Official Broadcasting Stations in October QST (page 76):
WILOP, W5HME, W6QBD, W7/HXK.
{Continued on page 86)
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AN IDEAL TRIODE

The Eimac 75T tube has a grid, plate and cathode
of a design and spacing that approximates the ideal
in regard to transit time, electron migration, intet-
electrode capacity and thermionic efficiency. This
nearly perfect triode unit forms the basis of . ..

By placing two of these nearly perfect
units within one envelop and connecting
them in parallel we have a double-unit tube with
exactly twice the power capabilities of the single unit
tube. The characteristic high electrical efficiencies and
low interelectrode capacities of the smaller tube are
maintained in the larger one and the results obtained
are revolutionary.

When four of these units are connected

in parallel within one bulb the power

capabilities are exactly four times the
rated value of the single unit...but still the same high electrical
efficiency and low interelectrode capacity. All these features
combined to make Eimac Multiple-Unit tubes practical for use
in all types of setvices; ultra high radio frequencies, class “A”
and class “B” audio, class “C” telephony and telegraphy.

Because of these unusual characteristics, Eimac Multiple-Unit
tubes are particularly desirable for use
ADVANTAGES: in the new FM circuits. A post card in
iy * the mail today will bring you full infor-

. Small physical size. R . 3 . .

2. High power output at low plate volt- mation about Eimac Multiple-Unit
age. Tubes...thesu f folders is limite
3. High efficiency. i bes . s p.plyo . 0 s d
i. Extremely low driving requirements. so get your inquiry off today sure.

. Rugged mechanically. )

6. Greatly improved base eliminating

losses, noise at ultra-high frequency. ®

7. Either five volt or ten volt filament

connection.

B, Operates at frequencies up to 200

megacycles.

9, Extremelyhigh thermionicefficiencies.

10. Low loss rugged grid and plate con-
nections.

11. g;i'acscgggeE)I.MAC process‘e::i '(tantalum EITEL-MCCULLOUGH, INC.
U 2. High plate cutrent capabilities. 788 San Mateo Street, San Bruno, Calif.
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imum performance

The maximum petformance of the HRO is appreciated most when working
under pressure. lts most enthusiastic owners are the men who have proved
its capabilities in contests and emergencies. To you, sport or necessity
may not make such a receiver as the HRO essential, but you cannot fail

to find a new satisfaction in its clean-cut responsiveness and smooth
control.

The superb qualities of this receiver are due to painstaking attention to

every detail, in engineering, in matetials, in craftsmanship and in un-
hurried hours of testing and alignment. Each part in the HRO is of the
highest quality, and each works at peak efficiency. In the strictest sense
of the word, the HRO is built for maximum performance and not to meet
‘a price.




i s s s e s e IR

everywhere, all the time.

Specifications:

FREQUENCY RANGE = Continuous coverage from 1.7 to 30
MC is obtained with the four coil sets supplied with the HRO Senior.
Each coil covers two amateur bands and the spectrum between. A
simple switching device is provided which makes these same coils
band-spread their respective amateur bands (except 160) over a
span of 400 divisions on the dial.

TUNING CONTROL = The HRO employs a precision worm-
drive condenser with a micrometer dial having an effective scale
length of 70 feet. Tuning ratio 20 to 1.

CIRCUIT = A superheterodyne circuit is used, having two RF
stages preceding the first detector and two high-gain IF stages.

CRYSTAL FILTER = The crystal filter is of an advanced type,
with selectivity adjustable over a wide range and with especially
effective phasing control for heterodyne elimination.

AUXILIARY CIRCUITS = A vacuum tube voltmeter for signal
strengjhdmeasurement, a CW oscillator and an AVC circuit are
provided.

CONTROLS = In addition to the main tuning dial, controls are
provided on the front panel for tuning the CW oscillator, for both
RF and audio gain, and for crystal phasing and selectivity. Switches
are provided for AV, plate voltage and signal strength meter.

NATIONAL COMPANY, INC., MALDEN, MASS.




Each bearing the familiar halimark

of QUALITY, the CARDWELL @

OUTSTANDING PERFORMERS, chosen at ran-
dom, but representing 5 popular groups of trans-
mitling ca{)acitors, widely used in TOP FLIGHT
comuercial and amateur installations throughout
the world.

) 1,000 WATTS and up. **P” type, light weight,
high power commercial tank tuning unit, 100 mmfd., 10,000 volts
peak, 83" x 8’ x 10”. Mounts readily on any side, with natural
foundation for inductance coil mounting on strong folded alumi-.
num end plates.

The safety of the thousands who fly, depends, in part, at least,
on U, S. Givil Acronautics Authority radio course heacons, in
which the “P” type and other CARDWELLS are used.

32) 500 WATTS and ap. “T” type, heavy duty con-
ensers with super-heavy brass frame construction. Without
doubt the finest condenser in its class. Like the *"P” type, it is
built (and used) for 24 hour a day secvice.

(3) 250 WATTS and ap. X’ type, medium power type
transmitting capacitor, familiar to radio engineers and amateurs
throughout the not-so-civilized world.

(4) 50 WATTS and up. “TRIM-AIR” dual section
midget for portables, U.H.F. transmitters and receivers. Single
“TRIM-AIRS” shown as neutralizers on the “AFU”, No. 5 in
photo, USED everywhere.

3) 100 WATTS and ap. “M” type, MIDWAY

‘EATHERWEIGHT. Immensely popular with amatenrs. Shown
here as part of the CARDWELL "Al? * Plate TANK CAPACI-
TOR FOUNDATION unit, nuclens of the PA-240 R.F. POWER
AMPLIFIER UNIT. Have you FREE drilling template and
Instruction Book? If not, see your dealer.

GET A FREE COPY OF CATALOG NO. 4}
and pick out the same ultra-husky, dependable condensers used
in the finest commercial and government radio services. SUR-
PRISINGLY INEXPENSIVE.

THE ALLEN D. CARDWELL |
D};\N UFACT URING

83 PR S

W.AS.

woRnD All Btates certificate awards have been
made in each of the forty-eight states and the District of
Columbia, a total of 1263 certificates having been issued to
date. First to receive the anward in each state were: W4AG
Alabama, W6KFC Arizona, W5BMI Arkansas, W6JPW
California, WIPGS Clolorado, WIGME Connecticut,
W3GAU Delaware, W4BDD Florida, W4DAI Georgia,
W7AYQ Idaho, WIKA Illinois, W9AQD Indiana, WOLPX
Tows, W9BEZ Kansas, WODDQ Kentucky, W5SBZR
Louisiana, W1GEJ Maine, W3BVN Maryland, W1WV
Massachusetts, WSDED Michigan, 9DPX Minnesota,
W5FHJ Mississippi, WoBTD Missouri, W7DRJ Montana,
W9DMY Nebrasks, W6KBZ Nevada, W1IDURK New Hamp-
shire, W2CJX New Jersay, W56GGX New Mexico, WSITT
New York, W4TR North Carolina, WOSNP North Dakota,
W8BOF Ohio, W5YJ Oklahoma, W7AOL Oregon, W3BES
Pennsylvania, W1BBN Rhode Island, W4DRE South
Carolina, WOTY South Dakota, W4ZZ Tennessee, W5DMB
Texas, W6KKM Utah, W1FPS Vermont, W3BSB Virginia,
W7AYO Washington, WSAZD West Virginia, WOMRW
‘Wisconsin, W7EVN Wyoming, W3BHY District of Colum-
bia.

First in each Canadian province and in each area outside
the mainland U. 8.: VEIAE Maritime, VE2DG Quebee,
VE3JT Ontario, VE40C Baskatchewan, VE4KZ Alberta,
VE4KF Manitoba, VESHQ British Columbia, (QA4J,
K6CGEK, XE2C, VEK6SA, CM20P, OE3AH, ZL1GX,
K5AA, K4DTH, LU7AZ, J5CC, G5BJ, Z86DW, GMSRG,
0OZ4H, PY2AC, ES5C, GI6TK, HHZMC, CE3SAG, VP2LC.

The following have worked all states on 'phone, and their
W.AB. certificates are so endorsed; W1KJJ DQK KZU
ATE W2IKV W3GY CCO FGN (14 Me) DQ HXV
(1.76 Mc.) WAEEE (1.75 Me.) DSY DDB FNC (1.756 Me.)
BMR DID (1,75 Mec.) W5GEKZ (1.75 and 28 Me.) GZK
FIY CXH DUK W6ITH ETX MPS8 PMB (28 Mo.) OCH
(14 Me.) OHC (28 Me.) FUO (14 Mec.) W7CEO W8LJZ
NZQ RED (14 Me.) RHZ (1.75 Mc) LAC PNF WoPWU
VGC WXT NLP ZBR BZT (L75 Mec.) TIZ VES0T
VE4GD K6MVV (28 Me.) K4EZR (28 Me.) CO2EG
C02JJ GM6RG (28 Me.) G6BW (28 Mec.) G6WT G8IG.

‘W4PL’s certificate is endorsed for working all states on
both 7-Me. and 3.5-Me. W4BQK, WSPLA and WADWB
have endorsement for W.A.8. on 8.5-Mec., while WiGBY
and W2KEG worked them all on 7-Me., and W9VDY and
W7FOG all on 14-Me. WOPGI has & special endorsement
for working all states on c.w.

NEW MEMBERS — O.M.R.C.

W1JIS sends a list of new members of “The Old Man
Radio Club.” This group consists of radio amateurs who
are fifty years of age or older. See April QST, page 84, for
the first big listing of the O.M.R.C. gang. Additions follow,
with ages indicated: WOWZN 73; W5EAY WSCNP 69;
WISL WIGV 67; W1ES W2IB 66; W/FMN 63; WSTRL
WICDE 62; WI1KB W5DUK WSHL 61; W8KTY 60;
‘WSMPG WSBWYF W8JBD WOJUI 59; WANW WSCOW
W9FFB 58; WSRJIC W8VU WOWUM 57; W3CA WSGFU
56; WIDR W4PL W5HDH W6CCJ WEQFY W6QGI
WOIXY WoOJ 55; WePMB W7GGY 54; W6R0OZ W7HIL
W7HJU WSID WSIFEE WSBXR WSOTE VE2BG
WOWLP 53; W1I8 W2JLC W5EIN W60DO 52; WAGFN
WSICD WSPTE WSKQE 51; W1BSJ W7HJK WSLLZ
VE4AOZ W9QUIT 50.

If you are fifty years of age, or older, send a card to W1JI8
with your date of birth. Address Charles ¥. Loud, 46 Beals
Court, Rockland, Mass.

- oo v

OPERATING VALUES

“, « « To those who, in the past, have considered that the
¢.w. man was out of date, and that the learning of Morse was
a useless drudgery, 2 real lesson stands out in this time of
emergency. As an operator capable of handling traffic at 25
w.p.m., & Ham is invaluable to his Country to-day, below 16
w.p.m. practically useless, until he has had further Morse
training. Operating ability is the prime asset alone. Tech-
nical knowledge is naturally of some value, but only as an
adjunct . . . from the viewpoint of the Services, operators

{Continued on next left-hand page)



Taylor Tubes
Now Used by
Airlines

American
Eastern
Penn-Central
Braniff
Inland

Delta Chicago-Southern
Mid-Continental Northwest

Transmitter Manufacturers
Motorola Bendix Fred Link
Bassett Harvey

Taylor Tubes are also used by the British,
Australian, French, Argentine and
United States Governments.

for

—DEPENDABILITY:
~BETTER PERFORMANCE
~LOWER OPERATING COST

Taylor Tubes is proud that the highly
qualified Radio Engineering staffs of
so many of America’s Airlines and
Transmitter Manufacturers have ap-
proved and accepted the quality of its
tubes, Taylor Tubes have met and ful-
filled the rigid service requirements of
exacting 24 hours a day applications.
They have built their own record of
success under the most adverse condi-
tions of use where tube failures cannot
be tolerated.

Get the same dependable “More Watts
Per Dollar” service enjoyed by Airline
and Manufacturing Engineers by insist-
ing on Taylor Tubes.

“More Watts Pex Dollar’’

DID YOU GET YOUR MANUAL
Send five cents in stamps or coin
direct to us or get one FREE
from your distributor. AIl new
material. See T-40 and TZ-40 dual
ratings . . . 1,500 V. at 150 MA.




3 | RANGE Rotary Selective
AC-D.C. MULTI-RANGE TESTER

It’s really hard to get all excited about such inanimate
objects as test equipment, but HERE IS SOMETHING
over which we just have to “BLOW OUR HORN.”

% HERE is the LARGEST METER ever provided (334
inches is the ACTUAL WIDTH) in such a compact instru-
ment, only 77 x 434" x 3 overall.
% SCALE LENGTH, VISIBILITY and EASE OF
READING never before obtainable in small, low-priced
multi-range testers.
# SIMPLICITY? ~— A single Master Rotary Range Se-
{ector allows ALL measurements to be made from ONLY
TWO polarized tip jacks, except for the two highest voltage
ranges.
* ... Talking of RANGES —
6 DC voltage ranges at 1000 ohms per volt:
0-6/30/150/300/600/1200 volts
6 AC voltage ranges at 500 ohms per volt:
0-12 /60 /300 /600 /1200 /2400 volts
4 DQC current ranges to 600 mils,
3 OHMMETER ranges to 5 MEGS, up to 500M
ohms on internal battery
6 DECIBEL ranges (—10 to X 62 DB)
6 OUTPUT ranges to 2400 volts
% IT’S “PRECISION™ BUILT! — 1%, wire wound bob-
bins — 19, matched metallized multipliers — individually
sealed calibrating controls ~~ telephone cabled wiring, ete.
% APPEARANCE! - Attractively etched rich-low brass
p anel and scale plate—housed in hardwood walnut fin.
ished case with leather handle — furnished complete with
batteries (less test leads).

Compare this *‘Precision’® Value at only 51495 net

This is only one of the more than 40 models comprising the
complete “*Precision” line of dynamic mutual conductance
tube testers, combination set testers, multi-range testers, signal
generators, etc. Prices start as low as $10.95,

D PRECISION UESK EOBIPMERT
Standzrd of Recusacy. * SEE THEM AT YOUR JOBBER
PRECISION APPARATUS COMPANY

647 Kent Avenue Brooklyn, New York

Export Division: 458 Broadway, New York City, U. 8. A.
Cable Address: Morhanex

and more operators are what they need. . . . Also we quote
from a letter in Wireless World: *, . . far many more opera-
tors . . . are required than technical wizards.” This is true
of all the Services, and time has proved it. . . . Amateurs
tend to be individualists, but individualism is out of place in
the intrieate modern communication system. Team work,
precise synchronization, and strict adherence to rules and
procedure are essential to a successful Wireless Service . . .
it is up to every Ham in the country to see that he IS an
operator, s first-class one. . . .” -~ From an editorial in
** Amateur Radio,” Wireless Institute of Australia.

20-YEAR CLUR MEMBERS

‘When did you first obtain an amateur ticket? If you re-
ceived your first license {operator or station) 20-or-more
vears ago, and if you hold a call to-day, you are eligible for
the A.R.R.L. *20-Year Club.” If you ean qualify, send us a
brief chronology of your ham ecareer, particularly the date
you started in amateur radio, date of your first amateur
license, calls you have held during the years and the call you
hold to-day.

Here is the roster of 20-Year Club members as of this writ-
ing. A contact with any of these fellows should prove iuter-
esting, especially if you like to hear anecdotes of the “old
days™: K4KD K60ONM K6QYI WIAHY AJ AR BB BDI
B3JBXC CJADMF DMPEAOEH ESFAFJEFMPFMV
GDY GS HGX HPI HXQJFN MD NF UP WR W2ADW
AX BO BR BYW CJX DI DYT DZA EC ELN EMV
GVU HCO HTU IMF IP IW IZ JF JRG PF W3SACX
AVJ BO BYR BZ CA DRO EUY FLH GJ GLH GPA
GQL HQW JL. XT RR W8 ZI W4BZ CNZ DIN WD/
5FSIWSAQD CVQ EOW ERJ NT ZA WeAM AVCEAEY
GM IT IX EMA KTQ LM MMB MSN NPD OCH 0JY
PKX VU W7AZX BG COH DVY EMT GCO W8SAPD
AQ AYS CHU CMH CNX DOX FRY GYR IGT KHM
ND OA OXH QAN QKQ 8DR SQE SQW Z8 ZY WeAA
AB CS CBZ CX DAX DGM DHM EL ESA EW FRC
RWF VFW VEF V8 VV WIN WTE WZE YNQ.

Re Bk-In

W2MJV emphasizes the importance of using correct
“break-in'’ procedure. When an operator answers your CQ
and sends ‘“BK" (inviting you to break-in), you should
come back immediately, sending “ BK" to indicate that you
hear him. Send *“BK" only! The caller will then sign in the
normal fashion and contact will be definitely established.
Even though you are not completely equipped for break-in
work, throw on the switches and send “BE.” The other
operator, who 3 using break-in and who has so indicated by
sending “ BX" in the first place, will hear you, even though
you cannot hear him when your transmitter is on the air,
This procedure saves considerable opersting time,

The very attractive VE/W Contest Trophy awarded
in the 1939 contest to Larry LeKashman, W210P, who
made the highest W score — 30,429,




TRANSMITTING CONDENSERS ¢hat are

"Designed for Application’’

The “12000" series of MILLEN transmitting condensers are compact, rugged and
inexpensive. Insulating bars are genuine Isolantite. Both rotor and stator plates are
extra heavy (.040”’) aluminum. Models with both plain edge and round polished
edge plates are listed. The condensers are mounted on steatite standoffs so as also
to be suitable for use in new QST close plate spacing circuits.

12000 SERIES CONDENSERS

{077 air gap is for 3000 volt peak rating

SINGLE SECTION TYPE

i ]
CODE S.;‘,‘,’:,_.‘i;ﬁ‘,{ Number Plates Thickness | Ajr Finish Length | Position | Net
B ol Gap on Isolantite| of End | Price
Min. | Max. er Rotor | Stator | Plates Plates Bars Frames
Section
12935 10 | 37 13 7 é 040" | 176”| Polished | 314" | [ _] | $3.60
12936 10 37 13 7 6 .040 .176 | Plain 3545 _I:I 3.25
12536 6 43 Q 5 4 .040 077 | Plain 3% 2.00
12551 7 | s5 19 6 6 040 | .077 | Plain 314 . 9.95
12576 Q 16 17 9 8 .040 077 | Plain 3154 2.50
12510 12 1101 23 19 " 040 .077 | Plain 31345 3.00
12515 18 | 151 35 18 17 040 077 | Plain 5% (| 3.75
DOUBLE SECTION TYPE

192035 & | 43 o 5 4 040 077 | Polished | 3134 L. | $3.60
12036 6 | 43 9 5 4 .040 077 | Plain 3L _l 3.25
12050 7 55 12 s} & 040 077 | Polished 5% ] 4.25
12051 7 | 55 19 6 6 040 | .077 | Plain 51k 1 3.60
12075 o 76 17 Q 8 040 077 | Polished 5% 5.50
12076 o 76 17 Q 8 .040 077 | Plain 5o 4.50

| Modern Parts for Modern Circuits
" JAMES MILLEN ’ MFG.CO. Inc.

150 EXCHANGEST =~  MALDEN, MASS.
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ELECTION NOTICES
To all A.R.R.L. Members residing in the Sections listed below:
- {The ligt gives the Bections, closlng date for receipt of nomi-
) | + nating petitions for Section Manager, the name of the pregent
. - | incumbent and the date of expiration of his term of office.) This
notice supersedes previous notices.

In cases where no valid nominating P;tmons have heen re-
celved from A.R.R.L. members residing in the different Sections
in response to our previous notlces, the closing dates for receipt
of nominating petitions are set ahead to the dates given here-
with, In the absence of nomianting petitions from Members of &
Section, the incumbent continues to hold hig ofMclal position and
carry on the work of the Section subject, of course, to the filing

of proper nominating petitions and the holding of an election by
ballot or a8 may be necessary. Petitions must be in West Hart-
- ford on or before noon of the dates specified.
Due to g regignation in the Alaska Section, nominating peti-
tions are hereby solicited for the office of SBection Communéfai
D

' tlons Manager in this Section, and the cloging date for rec
FE u nl n 5 0 of nominations at A.R.R.L. Headquarters i herewith specified
a8 noon, Friday, June 14, 1940.
. Present Term
w n n T n E n l n “ Section Closing Date Present SCM of Office Ends

&

Kentucky June 3,1040 Darrell A. Downard Aprill5, 1910
Maritime * June 3,1940 Arthur M.Crowell June 15, 1940
KEE Alaska June 14, 1940 Le? B, O:I:ie)rman Ceraeeniaans
N 1o (resign
ERDAEE&&I‘N S STaTioy o Titinois June 14, 1940 LeséieM. Dickson  .....evvn...
bt B eceaned

(%a - o 2.
4 Philippines June 14, 1040 George L. Rickard  Oct. 15, 1938
2 UZV &5 Idsho. ; °

, e 0 June 14,1940 Carl Bichelberger  June 15, 1939

11 S v Alberta* Juns 14, 1940 C. 8. Jameison Febh. 18, 1040

stAmE ot Los Angeles  June 14,1940 Ralph8.Click  July 1,1940

W, Penna. July 1,1940 Kendall Speer,Jr.  July 10, 1840

y . Ohio ug, 1,1040 E.H.Gib%s Aug. 17, 1940

162 & Kauryey, Teh v, 1940 Sa%ts‘»‘ Clara Aug. 1,1940 ElbertJ. Amarantes Ang. 15, 1040
South g, alley

" Tronetaro, gepgp, W. Mass. Aug. 1,1940 WilliamJ. Barrett  Aug. 17,1940

Doar §ipg, So. Minn, Aug. 15, 1940 Millard Bender Aug. 22, 1940

Utah-Wyoming Aug. 15, 1940 Ernest E. Parshall  Aug. 22, 1040

at * In Canadian sections nominating petitions for Sectlon Mana~
Htation, gers must be addressed to Canadian General Manager,

"ithous apy o " for over 44 Reld, 169 Lo d Buca
, gan Ave., St. Lambert, Quebec. To be valid such
Tuben 1y o OT BNt gy, TSP petitions must be filed with him on of before the cloging dates
Ve workeq 4 one Wien yp, named.
£1ve, tay, Sand gy i

®y ove,
and Talog on 1. You are hereby notified that an election for an A.R.R.L.

160 motary, Hection Commmications Manager for the next two-year term
of office 18 about to be held in each of these Sections in accord-
ance with the provisions of the By-Laws.

2. The elections will take place in the different Sections im-
medlately after the closing date for receipt of nominating peti-
tions as given opposite the different Sections. The Ballots malled
from Headquarters will list in alphabetical sequence the names
of all eligible candidateg nominated for the position by A.R.R.L.
members residing In the Heetions concerned. Ballots will be
malled to members as of the closing dates specified above, for
recelpt of nominating petitions.

3. Nominating petitions from the Sections named are hereby
golicited. Five or more A.R.R.L. members residing in any Sec-
tion have the privilege of nomina anfy member of the League
as candidate for Section Manager, Vhe following form for nomi-
natlon Is suggested:

{Place and date)

Clommunications Manager, A R.R.L.
38 La Balle Road, West Hartford, Conn.

We, the undersigned members of the A.R.R.L. regldlng in
the. . ..oaeeeeos Bectfon of the............oeveiuuns Division
hereby nominate. . ... ..oiiiiiiiiaiasaasin a8 candidate for
Section Communications Manager for this 8ectlon for the next
fwo-year term of office.

{¥Five or more signatures of A.R.R.L. members are required.)

The candidates and five or more signers must be League mem-
bers in good standing or the petition will be thrown out a8 in-
m D .I ’ I t }ra.lld.le ach candidate must hate been a Iicgnmi amateur operator

or at least Lo years a milariy, a4 member o, eague for a
r. ai ey s lerier least one contlnuous year, fmmediately prior to his nomination or
i : e i ntl Mt b s, The complie ey o
H 1 egs, and station call of the candidate sho e included.

IS UnSOhleed. He hﬂs been such petitions must be flled at the headquarters office of the

League in Wesgt Hartford, Conn,, by noon of the closing date

given for receipt of nominating petitions, ‘There is no limit to the

number of petitions that may be filed, but no member shall sign

more than one.

) %ftl en}berghare ﬁ\ll a.eld i3:0 mkc):1 gﬂtﬁt!vmgnﬁaecgately nllnig

petitions for the officlals for each Section llsted above. This is

broadcas"er he knOWS 'h‘Q ns- your opportunity to put the man of your choice in office to carry
on the work of the organization in your Section.

- ¥, B. Handy, Communications Manager

a ham since 1909 and as a

mitting tubes. Follow the

I d f h h k FLECTION RESULTS

ea o ams who now. valid petitions nominating a single candidate as Section
Manager were filed in a number of Bectlons, as provided in our
Constitution and By-Laws, electing the following officiai, the

WR ITE FO R DATA term of office starting on the date given.

Montana R. Rex Roberts, W/CPY Apr. 15, 1940
Washington W. Beale, WIFCG Apr. 13, 1940
Indiana Harry B. Miller, WOAB Apr, 15, 1940
San Diego Louis A, Cartwrfgght. WEBKZ Apr. 15, 1940
South Dakota K. C. Mohler, WYADJ ay 18, 1940

In the Hastern Massachusetts Sectlon of the New England
Diviglon Mr, Frank L, Baker, Jr., W1ALP, and Mr, Carroll O.
Peacor, WIGAG, were nominated. Mr. Baker received 143 votes
and Mr, Peacor recetved 132 votes. Mr. Baker's term of office
began March 11, 1940,

Station Aectivities on page 100
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AR-77 TOMATIC
NOISE Limi LIMITERS

RELATIVE AMPLITUDE

A--Noise Peak Amplitude at Second Detector

B — Average Noise Amplitude at Second Detector

€ — Suppressed Noise Peak (AR-77)

D — Signal Amplitude (100% Mod.) at Second Detector

E - Average Noise Amplitude after Suppression

Bl— Average Noise Amplitude (‘‘Automatic” limiter
circuits)

Cl—Suppressed Noise Peak (“Automatic” limiter
circuits)

D1 Signal Amplitude (1009% Mod.) at Second Detector

El — Average Noise Amplitude after Suppression

COMMUNICATION RECEIVER

Not overlooking its unmatched stability* and truly
amazing signal-to-noise ratio**, the new manually-
adjusted noise limiter of the AR-~77 has probably attract-
ed more favorable attention than any other single fea-
ture. And no wonder ! Under actual operating conditions
in the 10-meter band, “S-1” 'phone signals have been
successfully received where ignition noise was pound-
ing away to the tune of an “S-4” reading on the carrier
level meter!

‘The circuit is extremely effective in that peak noise volt-
age hundreds of times higher than the signal is pulled
down to signal level. Since these peak noise impulses
occur intermittently, the remaining “effective’” noise can
appear below the signal level! Weak signals are not
smothered because any variation of noise level will not
alter the amount of suppression.

Werite today for complete, descriptive folder—but, above
all, visit your nearest RCA distributor and give the
AR-77 a whirl. You be the judge!

*Tests under average conditions  **A 2-t0-1 ratio of signal-to-noiseis
show max, drift at 30 Mc to be  obtained at an average sensitivity
only 3.0 KC on one hour run, theres  of 2 microvolts throughont range.
by keeping the signal andible,

Net price, $139.50 f.0.b. factory. 8" Speaker in matched cabinet, $8.00




TUBE PLATE resistance is the ratio of
small change in plate voltage to the
corresponding change in plate current
produced. Yes .... No ....

Cathode current is the same as heater
current and filament current. Yes ....
No....

@

Qver-all feedback from the output tube
to the antenna circuit should be avoided.
Yes ....No....

Good oscillator frequency stability is
obtained through using single-ended penta-
grid converter tubes. Yes .... No ....

In radio receiver circuit applications,
mercury vapor rectifiers are generally pre-
ferred to high vacuum types. Yes ....
No....

o

Frequency conversion may be accom-
plished with Sylvania pentode triode tubes
6P7G or 6F7 by using the triode as an
oscillator and the pentode as a mixer tube.
Yes....No....

More on Extended Variable
Crystal Control

{Continued from page 18)

cathode current are easily eliminated by an r.f.
filter at the key — stronger clicks not so easily
eliminated are probably caused by a parasitic
in the 6V6 doubler. It should be possible to
eliminate the clicks from this source by better
grounding and some shielding — we can’t say
definitely because none were encountered in this
version, although they were present in the unit
described last month until we decreased the L/C
ratio in the plate circuits and rearranged the
parts slightly.

The 6V6 mixer shows considerable r.f. iu its
plate circuit, considering the plate voltage and
function, and we recommend thig type of mixer to
snyone using a conversion-type exciter. Keying
the cathode results in no signal with the key up,
unlike some of the other circuits.

Results

Crystals of both the VF-1 and VF-2 types,
with the correet frequency differences, were ob-
tained from the Bliley Company. Two VF-1
units, variable from 3784 to 3790 ke. and from
3984 1o 3990 ke. were used to cover the output
range from 3500 to 8700 ke., and a 3995—-4001-ke.
erystal was switched in to replace the 3984-ke.
crystal when operating between 3700 and 3900 ke.
The VF-2 units were variable from 3778 to 8790
ke. and from 3984 to 3996 ke., to give coverage
from 3500 to 3920 ke. Of course the crystals
needn’t have exactly these frequencies — the
ounly requirements in this particular case (using
a multiplication factor of 18) is that the minimum
frequency difference between the two erystals be
194 ke. (for 3500-ke. output) and the maximum
difference be 217 ke. (for 3900-ke. output).

"The drift tests were made by beating the fourth
harmonic from the 80-meter output of the unit
against a 14.5-Me. commercial station known to
he quite stable and checking the change in beat
note.

The VF-1 units showed several ke. drift during
the first 15 or 20 minutes of operation, indicating
that we didn’t have two of exactly the same

F you aren’t positive of the answers to
these and thousands of other questions
about radio tubes and their application,
the latest edition of the Sylvania Tech-
nical Manual has all the answers in useful,
handy form. 272 pages of information
including operating conditions, character-
istics and circuit applications on 374 types
of tubes. Write to Hygrade Sylvania
Corp., Dept. Q60, Emporium, Pa., en-
closing 35¢ for your copy of this great
book today.

SVLUANIA

SET-TESTED RADIO TUBES

coefficients. However, after about an hour’'s
warm-up period, the frequency steadied down to
the point where it drifted not more than 300 or
400 cyeles in 15 minutes’ time. It was more or less
apparent that the long warm-up period was neces-
sary for the chassis to reach a stable temperature.
Very little drift is introduced by actual crystal
heating by r.f., since only 150 volts is applied to
the oscillators, and the drift due to temperature
change induced by r.f. takes less than & minute to
die out. It amounts to less than 500 cycles at 14
Me. Therefore, if the crystals furnished us are a
fair sample, it is safe to say that they would be
perfectly satisfactory in any unit providing suffi-
cient time is allowed for bringing up the chassis
to temperature. This could be easily done by en-
closing the chassis in a cabinet and letting the
tube heaters run continuously.
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FOR EVERY AMATEUR PURPOSE. ..

SUPPLIES

—
. Power DCVOLTS DCVOLTS e Input Smoothing  FIL. TOTAL NET
- roximately TRANS.  from from MA Choke Choke TRANS.  TRANS.

o Al e on all types T-1 TAPA TAPB CH1  CH2  T-2  COST

e e

rang of fiter condensics | T-19P54 400 150 T-19C39 T-19C46 T-19F91 $ 8.70
el

T-19P55 500 400 250 T-19C36 T-19C43 T-19F90 14.10

T.19P56 750 600 225 T-19C36 T-19C43 T-19F90 14.40

T-19P57* 1000 400 125 T.75CS1 T-75C51 T-19F78 15.15
and 150

T-19P58* 1000 750 200 T-19C39 T-19C46 T-19F90 20.10
and 150 T-19C35 T-19C42 T-19F90

T-19P69 1000 750 300 T-19C36 T-19C43 T-19F90 17.40
T-19P59 1250 1000 300 T-19C36 T-19C43 T-19F90 19.20
T-19P60 1500 1250 300 T-19C36 T-19C43 T-19F90 20.70
| T-19P61 1750 1500 300 T-19C36 T-19C43 T-19F90 21.60 -
“‘ T-19P62 2000 1750 300 T-19C36 T-19C43 T-19F90 23.10
T-19P63 1250 1000 500 T-19C38 T-19C45 T-19F90 32.40
T-19P64 1500 1250 500 T-19C38 T-19C45 T-19F90 35.70
T-19P65 2500 2000 300 T-19C36 T-19C43 T-19F90 27.30
T-19P66 1750 1500 500 T-19C38 T-19C45 T-19F90 39.60
T-19P67 2000 1750 500 T-19C38 T-19C458 T-19F90 44.10
T-19P68 2500 2000 500 T-19C38 T-19C45 T-19F90 48.60

% These transformers designed for double rectifiers and will deliver both
secondary ratings simultaneously. If only the lower voltage taps are used
the current rating is equal to the current rating of both windings.

HORDARSON

Elec. Mfg. Co., Chicago W/WWW

“TRANSFORMER SPECIALISTS SINCE 1895”
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Much the same results were obtained with the
pair of VF-2’s that were tried, except that they
showed somewhat more drift. This was undoubt-
edly caused by their coefficients having a greater
difference than the VF-I's and/or in the wrong
direction. In any event, at the end of an hour
period the output frequency still wandered back
and forth about 500 eycles, possibly caused by
glight room-temperature variations, Three years
ago, when none of the receivers were stable
enough to detect a frequency change of this order,
it might have been considered of no importance,
but the present trend towards stabilized receivers
(at last)! makes the performance none too good.
However, two other VI-2’s might have showed up

much better, and they do have the advantage
. | that only two are necessary to cover the range
- i1 | from 3500 to 3900 ke.
L The answers to several other questions came
‘ out fine. The keying worked out very well, and of
all the break-in keying systems we have en-
_ THE low_ DOWN countered, this seems to be by far the most prom-

ising. With the key up there is no trace of a signal

and, with the key d the signal bites right i
ON ANODES :I;d dj';:asn't }em.veya. ti:(; ofeasém, st)l?;léﬁg exlli

actly like good center-tap keying which, of course,

The amount of power d it is. Looking around for birdies and spurious

jube can handle depends signals, the only Oneﬁatrhat could be found 1fvere

ility of readily identified as harmonics beating with the

largely on the u:| .Y ate superhet receiver oscillator harmonics and could

the Anode lo l?S‘P thus be blamed on the rcceiver’s shortcomings.

the heat of operation. Although the ghielding was not as good as could

Dissipat- be made, and it was possible to hear the steady

Relative Heat Dissip oseillators in the receiver, no trace of the oscillator

ing Value at 510°C. energies could be found in the vutput circuit. 1t

. .00 was even possible to tune in one of the steadily-

Graphite : running oscillators in the receiver and beat the

Tungsten 0.30 output signal against this oscillator, with no

Molybdenum  0.24 trace of r.f. in the output link when the key was
ntalum 0.22 up.

:’ickel No. 1 0.025 Mechanically, the erystal holders furnished

with the crystals are not too bad. There had been
some fear that mechanical vibration would change
Get fubes with Speer the gaps slightly and result in a frequency shift,
#o Anodes. List of but jarring the chassis only resulted in a very
Graphite An : slight wobble which died out at once. However,
tube manufacturers and there is probably some room for improvement
equest. from & mechanical standpoint in these variable-
booklet on req gap holders if they are to be used in & system of
this type. Tt would appear that we will have to
depend upon the manufacturers for the develop-
ment of a variable holder with a high order of
reset accuracy, 5o that a tuning dial can be used
with a good possibility of setting to the exact
frequency without monitoring equipment.

Nickel No.2  0.001

The Future of the System

At first glance, it might appear that the future
of the system lies in the hands of the crystal
manufacturers. We are told that, with present
methods, it is practically impossible to furnish
sets of crystals matched both in frequency dif-
ference and temperature coeflicients. Possibly
technique improved in the future and accelerated
& 492 by a demand at the present would result in

94



MODEL MT-8 is the same Jensen high fidelity
Reproducer used by broadcast stations and recording
studios for monitoring and audition work.

The unit consists of a completely enclosed cabinet,
built of three-quarter inch plywood, and a special
Jensen eight-inch PM speaker. The Reproducer util-
izes the famous Jensen Bass Reflex principle.

The result is strikingly improved repreduction; speech
is crisp and intelligible, whole octaves are added to
musiec, objectionable resonance and ““boom?’ is elim-
inated; there is no back
sideradiation; perform-
ance becomes practi-
cally independent of
acoustic environment.

Dimensions are 24 x 171/,
x 111/4; and hangers are
provided for convenient
wall mounting. Com-
plete with special
speaker, only $29.50 list.
Amateur’s'net price
$17.70 at vour Jensen
Distributors.

i
\\fg&#




RADIO TRAINING

ORT ARTHUR COLLEGE — not privately owned,

not operated for profit, a college built and endowed
by the late capitalist-philanthropist, John W. Gates —
offers the most thorough practical Radio training in
America. P. A. C. owns Radio Station KPAC, which is
equipped with the very latest type 1000-Watt high
fidelity RCA transmitter, operating on 1220 ke. with
directional antenna system. The college is authorized to
teach RCA texts. Additional equipment consists of the
latest type Marine and Airways Transmitter installa-
tion complete; SOS Automatic Alarm; Marine Direc-
tion Finder, two-way Television Transmitter and Re-
ceiver; Trans-radio Press Receiving Equipment; lab-
oratory facilities where every phase of practical radio
assembly technique is taught. Students assemble com-
posite transmitters, audio amplifiers, RF amplifiers,
ete. The Radio training covers thoroughly Airways,
Press, Announcing, Teletype, Typewriting, Laboratory
and practical experience at KPAG transmitter, control
room and studios. Announcing is an optional part of
this training; nevertheless a number of students an-
nually make successful announcers.

Port Arthur College pioneered the teaching of radio
with its first classes in 1909, and for thirty-one years
has maintained an active Employment Bureau that is
successful in placing graduates in airways, broadcast
and marine radio industries.

1f interested in details about the Radio Course,
write for Bulletin R

PORT ARTHUR COLLEGE
PORT ARTHUR (World-Known Port)
TEXAS

PRECISION CRYSTALS

Highest quality crystals
carefully prepared for de-
pendable performance.

Low frequency drift Type
4-A unit plugs into tube
sacket, 40, 80 or 160 meter
bands, within 5 ke, of your
specified frequency — $4.00.
Calibration 0.03%.

¢X* cut in Type 4 holder —
$3.50.

Crystals for commercial re-
quirements quoted on at
your request. Now in our
Tenth year of business.

PRECISION PIEZO SERVICE
427 Asla Street Baton Rouge, La.
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readily-available matched crystal sets from the
manufacturers, but we doubt it. 1t isn’t likely to
be economically practical for any manufacturer
to develop a system of matching the crystals and
selling them at a price within range of what most
of us can afford.

However, it would be very unlike amateur
radio to give up a system that holds such promise,
simply because the mountains won’t come to us.
Looking at the other angle, that of our going to
the mountain, the problem of temperature con-
trol isn't too imposing, particularly if it's the only
problem that stands in the way of chirpless
break-in keying and crystal control throughout
an entire band. It shouldn’t be ton difficult to
hold the femperature of the crystals within a
half-degree without too much trouble. Even now,
with no temperature control, the performance of
the unit with crystals picked at random is su-
perior to that of many so-called erystal-controlled
signals using older cuts of crystals in oscillators
running a8 hard as the operator dares push
them. With the addition of some temperature
control, which isn’t too difficult a job, and a
happy selection of crystals, we should have close
to the ultimate in frequency control. By a
“happy” selection of erystals we mean two whose
temperature coeflicients do not differ by too
much, and we see no reason why a little coépera-
tion from the local dealer in allowing a trial of his
crystal stock, to sclect two crystals with the
correct frequency difference and similar coeffi-
cients, is entirely out of order. The closcr the
coefficients, of course, the less need there will be
for close temperature control, but close control is
no great problem with the materials available
today.

The use of out-of-band crystals, to prevent
signals from the continually-running ecrystals
falling in the bands, is not strictly necessary.
Although it is a nice refinement to use out-of-
band crystals, the use of two variable crystals
allows various combinations of settings to be used
to obtain the same output frequency, with the
result that the frequencies of the crystals can
be set s0 ag not to interfere with break-in work on
one’s own frequency. The cost of out-of-band
crystals is many times more than that of in-band
crystals, and the slight refinement in performance
isn't worth the additional cost.

New Iconoscope
{Continued from page 16)

bers are according to the RMA system which is
conventional for octal bases.

The tube is normally intended for operation in
a horizontal position with the tab downward.
Therefore, with deflection plates D3 and Dg used
for horizontal deflection, the socket should be
located so that Pins 8 and 6 are in a horizontal
line with the base key up. It is suggested that the
socket be mounted in a plate with holes for screws
slotted circumferentially so that the socket may
be rotated through approximately 20° to line up
the scanning rectangle (raster) exactly.



THE
HETROFIL
..$3.50

When used with a
receiver  without  a
cryatal filter, it has
all the ad\antagu of
the phasing control of the crystal circuit. Will
oberate with VRF recelyers also, Kurther de-
qctrxgod in September '3V issue
of QS

TRANSMITTING
CONDENSERS

{ Right angle drive)

A new, different, and more
efticient transmitting condenser
permitting aymmefncal cirenit
atrangements and atlowing bet-
ter neutralization. Center drive
rotors for better R.F. frequency

NEUTRALIZING
CONDENSERS

Compact, new styvle, low and
medium power neutralizing con-
densers,  Tnsilation  ultra-low
loss Quartz(Q).

current distribution. Isolantite Cap. )
insulation. Ronuded, polished, Range Net
heavy- gaulge sen{:x (ilr('ular glu- 15001. 2 10 mmi...... $.75
minum plates. oltage rating i
3,000; air gap 077. :Zggi 2.5-12 mmi... .95
5003, 1.5~ &5 ... .
Cup Momf. Net 03. 1.5~ RS mmf........ .95

11070, 70 per sec.

STEATITE SOCKETS

A high quality steatite socket of new
-iesnzn Better contact, and higher volt-
ape breakdown.

Prongs Net
33004. 4 24c
33005, 5. 24¢
... 24cC
33007, 71arge . .34c
33008, 8. ... iiiiniisrrensavanses 24c

STEATITE
BUSHING INSULATOR

A steatite bushing completely insulates

metal screw through insulator. Two
sizes,

Net
32100, 34" Hole Size......oovvv.. .. 30c
32101, 34" Hole Size,..vvvsnennnn- 35¢

ISOLANTITE PLATE CAP

For use on plate caps of transmitting
tubes.

For Net
36001, 860, etCiunverersrrasoren .21c
36002, B07, 8tCe.u i easrnanrnvonss 21¢

KIT OF PARTS
FOR THE
QST 112 MC

SELF CONTAINED
BATTERY
TRANSCEIVER
Described in
April 40 QST
on Page 28 by
Vernon Chambers
All parts of nationally
ad vertised manufactur-
ers, and oas yecom-
mended in the ori-inal
article, drilled chassis
and  panel  including
«:-ahmct. Coampdete in-
structions, layout hjue
prints, and diagrams.

Net price, less C )
tubes aud batterics $ l °~95
Accessories used In 112 MC transceiver

Net Price
1 Hytron Hy 615, ..82,00
1 R’(ZA (n(ab_(r fea s .67

batteries. .. .. 4,58

Instantaneous
Portable
Recording
Mechanism

Special
Nct Price 53 2'50

A high quality nnit
for cutting acetate
blank records up
to 10/ diameter.
Comprised of a
heavy duty rec wrd -
ing motor, latest
crystal reenrding
uckup, and a vrystal playback pickup,
Mounted in a beautitul alligator leatherette
uwered portable cabinet, [ncludes a velume
control and a transformer which matches the
cutting head to ¢ ohm enabling its
tion from the voice coil of a
ver or the vutput of an am-
plifier, Surprisingly fine recordings
can he made with this unit.

CRYSTAL SOCKET

Steatite bady, improved contacts,
easy to mount. Requires minimum
space.

FLEXIBLE COUPLINGS

Something new in Hexible cou-
plings. No back lash, vet angle
drives with as much as 45°, may
be obtained. Isolantite “insulation.

39001, Net. ..o iiinvinnen 36¢

STEATITE
TERMINAL STRIP

Barriers bhetween contacts pre-
vents arc over, and accidental
shorty. Kasy to mount,

37105, Net..oovvvivrnronons 45¢

BAKELITE
SAFETY TERMINAL

High voltage terminal. Insulated
bushing extends through chassis.
Heavy area pressure contact,

37001, Neb...ooovvinronnens 35¢



New!

The Iconoscope should be enclosed in a metal
(electrostatic) shield, free of magnetization if it
happens to be of ferrous material. The diameter
of the shield should be sufficient so that there is
at least 14-inch clearance around the signal-plate
metal band at the end of the tube. This means

TURNER Han-D

CRYSTAL or DYNAMIC Mi-
crophones do the Job of Several
Mikes —at [.ow Cost.

® Hold it! | that the inside diameter of a cylindrical shield
o Hang itl should be at least 214 inches. Magnetic shielding
should not be necessary if the Iconoscope is
F,“J'“i"};d ® Use iton | properly located with respect to transformers, ete.
Ctlbleas-et‘ desk or The enclosure of the tube should be light-tight
and Cham- floorstand | €%cept for the lens opening in front of the mosaic.
oisette Tt also might be advisable to blacken the inside of

Mike Bag L4 the shield to minimize reflections.
Rich As suggested in Mr. Sherman’s May QST
Q,[:,E, f;gdfﬁphgne i;&“ :;S brushed article, & moving-picture projection lens for
heered response for voic. o chrome 35-millimeter film, about f. 2.8 and 3-inch focal
gether wi:h smooth, natural mT::ﬂLs length, may be used satisfactorily. However,
T ey rits. T o . modern many television addicts who are also camera fans
:ﬁ;g ss;,{a?cdl; Pg:ix;c?ézﬁ desk or will find ijferent lenses adaptable, particularly
operation withott thumb fa- 2::3, those of high-grade cameras. In fact, it has been

tigue. Each unit individually
tested In sound pressure room
for level and frequency re-

aponse before shipping.
9D Dynamic hi-impedance

$95.00 List
OX Crystal $22.50 List

Send today for
complete infor-
mation on 9D
Dynamic and 9X
Crystal Han-D
mikes, with prices,

The TURNER Co.
904 17th St. N.E.
CEDARRAPIDS,IOWA

Crystals Licensed Under [ horsh Development Co.

You'll REALLY Enjoy CW

WHEN YOU

LEARN CODE

THE

CANDLER WAY!

TAKE A TIP FROM THE CHAMPIONS!

1If you think you're enjoying your CW — wa}i(:;;x;gll y;:u"'lel
practiced the € ‘andler wazéor :, tfew vyze:.s;s&dy o gﬂaw.

ice it’s no longer an etfort to rea eads :
;ggr‘):elnding becomes faster, more rhythmic yo:ziléhﬁ;g;
vourself reading words —— yes, even sente;t:.ies. i
;train or conscious effort — a8 easy as you r pri at. et
Months, even vears, of undirected practice won t ﬁ?:

i killed mental training, the automal

~ you need the s

sound sense tI:iat (‘)and:ﬁ: SEND FOR FREF s
i o develop "

gfl;e’::i l;zt‘l:r: really capable 1940 BOOK OF FA

of. And, you'll be amazed at
your rapid progress, tool
‘Ask any skilled operator.
Read what the champions
gay in your copy of‘th‘e
FREE BOOK OF FACTS.
tend for it today!

CANDLER
SYSTEM CO.

Dept, Q-6 Asheville, North Carofina, U.S. A,

suggested that a good idea would be to mount an
open-backed camera of suitable type in front of
the Iconoscope mosaie, the distance being chosen
to place the mosaic in the position normally occu-
pied by the camera film or plate. Reference to the
dimensioned drawing of Fig. 2 will assist the de-~
signer in working out both the mounting of the
Iconoscope tube and the lens system.

Note that the base connections given here are
slightly different from those indicated for the
Iconoscope in the circuit diagram of Fig. 1 in Mr.
Sherman’s article in May QS8T. In the earlier
developmental tube the iree horizontal deflection
plate was designated Dy The plate with this
designation is now connected to Dy within the
tube, and Dj is the free horizontal deflection plate.
This is simply a change in the deflection plate
numbering convention and does not affect the
external circuit. The arrangement is such that
the picture comes out right-side-to on the moni-
tor and on the Kinescope of the receiver described
elsewhere in this issue. The monitor pin connec-
tions follow the standard designations for the
902, which should have its socket located so that
Ping 8 and 7 are in a vertical line, with Pin 3
above Pin 7. A base plate with circumferentially
slotted socket mounting screw holes will permit
exact alignment of the scanned area.

Camera-Modulator Circuit Notes

Since the circuit of Mr. Sherman’s camera-
modulator unit was prepared, two minor modifi-
cations have been found to give improved per-
formance. The first of these, which improves the
definition somewhat, is to connect the suppressor
of the second video amplifier V'Fy to the junction
on a voltage divider between ground and positive
300 volts, the values of this divider being 50,000
ohms on the ground side and 150,000 ohms on the
high (positive) side of the junction. The second
modification, which improves the stability of the
Iconoscope, is to connect Cye between the Icono-
scope blanking lead and the Iconoscope cathode,
instead of between the Iconoscope blanking lead
and ground. The circuit otherwise remains the
same.



QRM 8U.S'TER’
BAND PASS FILTER

HERE is a revolutionary new type of filter

which has been designed to help put
your signal through the toughest QRM by
eliminating those frequencies unnecessary
for amateur communication purposes. For-
metly made only for air lines, it is now made
available to amateurs who wish to eliminate
background growls, echos, or other exiraneous
noises with frequencies above 3000 or below
300 cycles. When used in conjunction with
the Peak Limiter (see QST, May, pgs. 54, 55,
56) it provides the operator with an out-
standing signal of extreme intelligibility. Put
one in yourrigand be convinced. Ideal hetero-
dyne eliminator for receiving purposes.
Insertion loss nil.

KENYON T-800*
BAND PASS FILTER

Primary impedance VC/500/10,000 ohms.

Secondary Impedance VC/500/10,000

ohms. Max. level, 6 watts. Amateur Net

$9.00.

Send for complete dope as to application,
etc. It’s Free!

*Can be used as an Interstage, input or output trans-
former. Also from VC to VC for receiving purposes.

LONGER LIFE FOR TAYLOR
HI-PERFORMANCE TUBES NEW CATALOG READY
Use the NEW KENYON T-392 with exclusive volt- Without a doubt the most extensive catalog

age dropping compensator 7.5 V., 7.7 V., 7.9 V., at we have ever published. Complete with beau-
6 amps. Famous T line construction. tiful illustrations, graphs, charts, etc.

Amateur Net $2.55 Send for your FREE copy today

KENYON TBANbFﬂRMEB co., Inc.

840 BARRY STREET NEW YORK, N. Y.
OFFICES IN PRINCIPAL CITIES

‘ Cleveland . . . 3232 Cedarbrook Rd. Seattle 2605 Second Ave. " New Orleans 814 Girod St.
Chicago e 2} E. Van Buren St. Los Angeles . . . , 2412 7th St., W. Lutz «. . Florida
Kansas City, Mo, . . 2004 Grand Ave, Dallas . . . ., P. O, Box 4ll6, Sta. A  Richmond. Va, . 3106 Edqewoud Kve,

.




HUDSON DIVISION

FASTERN NEW YORK — 8CM, Robert E. Haight,
~ W2LU — L.8D reports FTS N.Y.C. get together with
88 present at Hotel Knickerbocker. Newest member YL
is Eleanore — W2MWY, Purpose of meeting to line up
traffic handling at 2USA. KWG just returned from Chicago.
EZO reports niee total from WMt, Vernon. MHW schedules
nightly with B.N.Y. Army Net and Trunk Line ¥ (3. using
new rig, 6L6-6L6-800, 60 watts. LU schedules 8GWY and
2MIY, new O.R.8, at Albany, BEW made improvements
to RK25 e.c.0,/807 rig; FB with 70 watts input. 8Z is on
3540 ke, MIY is new O.R.8., strictly c.w. “ Dot is ont. to
take all tratfic for Albany on 7 and 3.5 Mc. Welcome and
congrats to you, MIY. KFB reports new r.f. section, 6J56
erystal ose., 802 final, running 15 watts, both ¢.w. and ‘phone
on 3.5 and 1.75 Me. LLU finds crystal grinding interesting.
Traffie: W2LED 268 KWG 151 EZO 133 MHW 75 LU 71
REW 11 87 10 MIY 4.

NEW YORK CITY and LONG ISLAND — SCM, Ed.
L. Baunach, W2AZV — The Section Net on 3710 ke, is
doing wonders for getting traffic in and out of N.Y.C., under
the guidance of LR. More stations are wanted in 8. I, and
towns on L. I. Please get in tonch with LR for full informa-
tion about the net. PL is the N.Y.C. outlet for F.T.8. traffic.
LZR handles traffic via the ¥ I.8. for points west. CKQ is
the RBrooklyn outlet for the F.T.8. EC handled his traffic
while operating portable in the 1st district. MLE schedules
daily MEE for 1.75-Me. traflic, BGO put in a 28-hour
stretch during floods in Pennsylvania, keeping schedules
with SEKG and AIZ, who is again active on 3.5 Me., AXZ,
DBQ, ITX, PFand SC handled their traffic via the A,AR.8.
LYG and LID are members of the 3i70-ke. Section Six
N.C.R. Net. A new net has been formed on 1§1U-ke, 'phone
by CIT, DLR, HAP, LID, LNQ, JQN, MIQ, 3GVC, solely
for rag-chewing; they call it the Nitwit Net. PF and ten
members of the A.A.R.8. journeyed to Trenton to attend
N. I. State Net ALA.R.8. Meeting, and all had a fine time,
HAXE worked California and Oregon on 1.75-0Me, c.w., using
an B0U, FAQ is saving his pennies to increase power,
WD inaugurated & new bham service at USA to help hams
awap or otherwise dispose of surplus junk. L.GK finds that
brass solder iron tips stay tinned and last much longer than
e¢npper ones. The following are active on 112 Me.: APM,
HBO, HMT, sV, KPV, KZV and MJL. DOU’s new ex-
citer using a $A6 has more output than an 89, The fisher-
man's Net on 1,75-0e, 'phone is getting fan mail from
fisteners. 1BSH was HGO's gnest while in the city. LWE is
getting near to the W.A.S. mark with his 09 job, On tests
mude between ITX and LUK with self~power and regular
power, no difference was noted. E.C. GDF of Queens County
has everything completely organized, and is now looking
for more stations to join the A.E.C. and become active on
the 3710-ke, Emergency Net at 9:30 .M. every Wednesday.
Section B,C, DBQ wants all active traffic and AE.C. sta-
tions in N, Y. County and Richmond County to get in touch
with him. At a recent meeting of the Suffolk Radio Club at
HNY, complete detajls were drawn up for Field Day. The
Clolumbia University Radio Club is again becoming active
with about 15 members. ABE, the club station, cau be heard
on all bands, and will scon be on using f.m. on 112 Me.
MQB/1 at New London, Cona., is looking for a schedule on
1.75 Me. with a station in East Hampton, Between getting
5 new luwn planted and working nights AZV manages to
keep one schedule going,

Traffic: W2LZR 709 ITX 801 (WLNW 382) PL 676 8C
B35 MT 428 CEQ 359 LPJ 287 DBQ 153 KI 127 CHK 115
LR 104 LGE-WD 82 AX7Z 72 PF 65 AZV 57 EC 53 MLE
47 BGO 43 BDN 29 LBI 28 LYG 23 KYV-LID 18 KDC 14
AA 12 CIT 11 AEE-EYS 10 EXR 7 GDF-AZM-ADW 6
HBO-MCA 4 FAQ-T.OQ 3 AEU-HNJ-JGC-DOG 2 HGO-
IRC-BMG-DLR 1 WLNM 28.

NORTHERN NEW JERSEY - 8CM, Pat Jessup,
W2GVZ — Asst. 8.C.M. in Charge of Emergency Coir-
dinator, Les Baglev, W2JMX — K : (GG, GVZ,
P.AM.: HNP. Section Net frequency: 3630 ke, New ap-
pointment: 0P8, -~ LXI; E.C.~ JOC, Cranford, New
AE.C. registrations: AGX, AUI, CNP, COF, FXZ, GLB,

100

GMPF, GNM, HDA, LEKH, MAX, MEN, MLD, MNA,
MOO, MSR, MWJ, RP, MTI, MNT. Due to pressure of
other matters, BCX resigned as R.M,, O.R.8, and A.AR.8.
Ray is one of the besi operators in the country, and we all
hope he comes back soon, 1YQ joined Section Nof Nine of
the O.P.8S. gang attended the dlarch O.P.8. meeting at
HNP’s shack, and decided to meet weekly on the air and
quarterly in person. IGN, MAX and MBS are interested in
bevoming O.R.8.; DBY in becoming O.P.8. JINA has new
li-kw, 28-Me, rig and new f.om. 112 Mec, LLT got new
Hlammarlund Super Pro, and two high-power rigs are under
construction. GOM is returning after silence of several years.
The Sage of Helmetta says *“ OM say early bird cateh worm,
but guess he never tried catching them with 20 watts.”
Incidentally the QRLL bizness is down 909, from 3500 in
March 1939 to 400 in March 19401 MNT pumps 42 watts
into 7070 ke.; Bob is 15 years old. The J.8.A.R.A.set up a
450-watt 'phone and e.w. rig at business show at Asbury
Park, using BZJ/2, and handled a barrel of traffic. DBY
will soon be O.P.8. and MAX O.R.8. MTO in North Bergen
uses 42 ose. with 8 watts on 1.75-Me. e.w. ZA worked
KC4USA, KC4USC and KF6JEG on ‘phone, HNP sched-
ules with his brother at Univ. of Kentucky, on 14 Me. JMX
gave talk and demonstration of emergency work at Summit.
MOO and gang are forming radio elub at Ramsey. BZJ is
very active as E.C, GEX gave demonstration of ham radio
to Awmerican Legion in Ferth Amboy. A.A.R.8. held annual
meeting and banquet in Trenton, and had speeches inflicted
un them by SCM's 3CCO and GVZ. The N.N.J. contingent
included RZJ, DYO, KHA, LMN, MAX and MNT. ABS
completed a 56- and 28-Me. ear mobile rig and also has
remote-controlled and metered 3.9-Me. rig in the attic, LAG
is experimenting with 112 Me, HNA is building a freq.
standard with 100-ke, har with multi-vibrator, and has ap~
plied for O.R.8. 4GME does 1 lot of operating there. JYK
and MEG, his XYL, will soon tuke (lass A exum, [8Z will
goon be on 1.75-Me, ‘phone. AMFE wallops 28 Me. with a
half kw. HLC s polishing up a new shack., MW deserted
3.9-Me. ‘phone for 7-Me. c.w, FSQ came out of the moth
balls and came back on 1.75-Mec. ‘phone. ({Z( wants a
human fly to shinny up his 73-footer and replace » halyard.
BCCY works mobile in his ear from 28 to 112 Me. He uses
plug-in coils and an e.c.o. IQM has gang-tuned e.c.0, with
35T final. JME has bandswitch 20-watter on 3.9 and 1,75
Me. LXTI got his W.A.8,, and is now looking for an Asian for
W.A.C. HXT worked KC4TI8B on 7 Mec, MNT likes traftic
work, 8N says that some QSLL's arrive in a censored condi-
tion. We still need plenty of alert Emergency Coérdinators.
We only have 15 so fur, aud there are :ﬂmut 125 towns and
vities in the Section. If you want an E.C. job, see JAMX,
Also, there are only 150 A 5.C, membera uut of more than
1500 hams in the Section, and we strongly urge everybody to
register, Let’s make » big showing on Field Day.

Traffic: W2GVZ 518 (WLNT 9) RZJ 348 C'GG 250 LMN
257 (WINX 45) IYQ 61 JUC 54 HCO 41 KAT 34 MAX
25 MEW 15 LXI-MNT 14 JRU 10 GHQ 9 (JX 8 HXI-
KR 4 CIZ 3 MTO 2 HAY 1.

ATLANTIC DIVISION

F ASTERN PENNSYLVANIA — SCM, Jerry Mathis’

< W3BES — Everything is running smoothly at W3ADE,
BAGV snagged TALAL, and thinks he is ** Kosher,” 3A0C
divides time bxfwecn 3.5-Me. ¢.w. and 1.75-Me. 'phone.
‘We liave as an O.P.8, now, 38D, who thumps out a piano
recital at the Academy of Music with as much ease as your
8.0, does an O.R.8, Party, 3BXE and 3KT are conspiring
to aid the ¥rankford Radio Club in their Field-Day ** Blitz-
krieg.” 3DGM now has 300 watts, The Lanecaster gang has
organized the “TLancaster Transmitting Society,” accord-
ing to advices from 3DRO. 31DRQ has 2 standing bet on a
meal on the O0.P.8./O.R.8. parties with 3DGM. This pro-
vides #DGM with at least one square meul quarterly,
JEEW took e¢nough time off from his radio '*chess and
checkers” fu make the B.P.L. 3FLH, with 95 countries in
the “hand.” is trying desperately to get the other 5 out of
the “bush” while there ave some. His latest: OQ3BF,
Summer means DX time for 3FRY, who plays ** Wet Nurse"”
to a few thousand oil burners whick QRX for the summer.
4GQI/3 (ex-3GTY) veports the formation of the '*North
Light Radio Club” whieh, he says. is all set to “tuke”
Frankford in the 88, 8K has his second * Store houghten ”
receiver, The first was u Grebe CR13! 8QG(G belongs to the
W.AB.B.N. (Worked all States But Nevada) Club, 8QLW
was the call used at Honesdale's first hobby show. The opera-
tors were 8CFD, 8QLW, 8QQC, 8QXY and SRGX,




“Field-Dayitis " is developing in the Chester Radio Club,
the York Road Radio ("lub, the Beacon Radio Amateurs,
the Philadelphia Wireless Assn, and the Frankford *“ Mob.”
‘The scrap should prove to be rather " Gory " this year! We
need an emergency codrdinator for the Harrvisburg area.
Will some of you fellows select and recommend to your
8.C.M. a qualified member of the A.R.R.L.? Eastern Penna.
Section, home of sixty-six O.R.8. and twelve O.P.8., con-
tinues to capture its share of operating awards. Non-
0O.R.8./0.P.8. are missing much enjoyable operating
activity. Join up!

Traffic: WSADE 106 3AKB 243 3A0C 3 (WLQJ 11)
3AQN 110 3BXE 24 3DGM 4 3EEW 463 3EFH 309
SEML 1448 3FRY 95 3FX7Z-3GDI 20 3GKQ 1247 3GOW
2 3GYK 22 3GYV-3HCT 2 3HFE 11 3HRS 256 3HZK
10 3HZV 43 3IAY 12 31GK 4 3IKW 16 3INH 11 3NF 176
3QP 892 3RR 3 4GQJ /3 636 SBATF 23 BASW 263 8GV 3
8OML 5 8PAF 99 8QLW 5 88NZ 12,

MARYLAND-DELAWARE-DISTRICT OF COLUM-
BIA — 8CM, Hermann E. Hobbs, W3CIZ — R.M.s:
ODQ, CXL. Chief R.M.: BWT. BWT reporis on the
Washington Radio Club’s Cherry Blossom Hamfest held
April 13th, There were about 100 in attendance, BCP has
been appointed Official Reporter for the Md. Net, A.A.R.8.
BIZ schedules 4GQE in N. C. BLX will be back on, after a
fong absence, with 250 watts and a pair of 811’s on 3.9 Me.
FPX is building a signal shifter. GTN is organizing a 28-
Me. A.AR.8. Net. DRD will be glad to QSO, QSL for
‘W.A.S. with anyone wishing Del. GYQ QS0'd Utah for
W.A.S. on 7 Me., and is looking for Q8L's on 3.5 and 14 Me.
[CT has new 812 final; is key station for Baltimore F.T.S,
WU worked KB6RWZ, and received cards from HBICE
for ull W3 stations he has contacted.

Traflic: W3BWT 612 CXL 633 (WLM 3929) CDG 10
CDQ 23 (1% 698 ECP 57 EIZ 13 GYQ 223 HQU 181 HUM

141 ICT 90 WU 7,

SOUTHERN NEW JERSEY — 8CM, Lester H. Allen,
W3CCO — Asg't 8.C.M. and A.A.R.8. Liaison R.M., Ed.
. Raser, W3%I — Regional (loérdinator in charge of
Emergency Coérdination, Ted Toretti, W3BAQ — R.M.’s:
3BET, 3BYR, SEUH — P.A.M.: 3GNU. Section Net fre-
quencies: O.R.8 700 ke O.P.S, — 198 ke, CWG and
IDZ ure new O.P.8, Your support is cordially asked in
cudperating with K.C. 3BAQ. From out Minnesota way,
HEO writes, ** Will be home soon. Best regards to the South
Jersey gang.” BAY is still microphoning on 14 Me. 0Q
reports his portable working great. DNU is still on the sick
list and wishes to let the O.R.8. boys know that it was
Doctor’s urders to give up radio for a while. ('FS is rebuild-
ing the 3.9-Me. ‘phone rig to a 34 kw. After a few minor ad-
justments, (MY is back on the O.R.8. channel. FMR re-
placed his 4-element rotary with a 3-clement beam after the
recent wind storm which brought it down. HOS and IFT
are co-chairmen for the Pitman gaug's Field Day. AKJ
veports back in the O.P.8. Net after working nights for last
two months. A new t-element, heam is being added to ABS’
antenua collection for 28 Me. FFE through a coincidence
met FFJ: the story is that FFJ tried to back bis car in a
parking space and Thorn walked behind the car, and was
nearly run over, CWG is moving to Suecasunna, and will
rebuild rig to % kw. IDZ is running 150 watts to P.P.
35T's on 1,75-Mec. 'phone and using a 400-foot antenna
against ground. FDO and EWK have Second Class Com-
mercial Phone tickets. There is some talk that UT is trying
to whip the old Atlantic Radio Club into shape. Lots of
luck, Walt. GVO is one of the new operators at WBAB.
GNQ was a recent visitor at [HO, THO and XYL attended
the Baltimore hamfest. Forty-five attended the 2nd
Annual A.AR.8, Hamfest held in Trenton. Speakers in-
cluded both New Jersey’s 8.C.M.’s, 3CCO and 2GVZ.
L.V.R.A.’s motion picture of club activities made its first
public appearance at this event. BZX is high man again
this month, and rates the B.P.L. Nice work, Harvey. FI'U
sure has a swell signal on 3.9-Me. 'phone with only 12 watts
input. APX is voungest operator in N. J, State A, AR.8.
Net: he got his ticket when only 13 years of age. HOH had
nice cross-band QSO with ZI 3.9/56 Me.; the schedule was
arranged via HPX, whose father puts out the biggest
signal on 56 Me. in this Section. HDW was recently ap-
pointed Alternate N.C.5. on the newly organized 7-Me.
AAR.S. Net in N, J. IOK is hot after the W.A.B. award.
ZIand CCO received the P'ublic Service Award for merjtorious
radio eontact work with National Guard and public agencies
during the search for lost child on March 7th. CFT bought
a motor boat; expects to have & 112-Me, rig aboard, AID is

on the air with ZI's poriable rig and working out B, EUH
is doing a swell job as N.C.8. on 8.N.J. 1.75-Mec. 'Phone Net.
CC'C worked a eouple W7’s on 3.5 Me. this past month
with only 28 watts input. IRI is Trenton’s newest ham.
CZN, CL.O, CMR, BY K and YL attended the recent Balti~
more hamfest. CZN was the only one in the crowd to win a
prize. BED is building a 12-tube super. EFE is working
poriable in California. Now that summer is coming along, it
is urged that you send along reports so that we can keep up
on the Section column. Let us know what is doing in your
communrity. Until next month, 78.

Traffie; WSBZX 505 BYR 258 (WLNV 24) EFM 154
(WLNJ 108) ZI 148 GQU 77 FXN 43 CFS8 40 EUH 39
CCC-BEI 30 FMR 29 HPX 27 0Q 24 GMY 23 IDZ 22
AVJ 21 ATF 20 EWK 18 IFT 15 GUS-AEJ 11 DNU 7
ASQ 6 CCO 5 THO 2.

WESTERN NEW YORK — 8CM, Fred Chichester,
WSPLA — R.M.’s: BJO, CSE, DSS, FCG. P.AM.: CGU,
E.C.'s: FNT, GWY, 8BV, SMH. Net frequency: 3720 ke.
BJO seems to have made B.P.L. & habit; he did it again this
month. MC has a portable 'phone rig in his truck, and talks
with Mrs. MC, aut home, between jobs. DOD says his call is
being bootlegged on 3660 ke. RGA has & new receiver. FNT
has been appointed Emergency Codrdinator for Rochester
and vieinity, to fill the vacancy caused by the resignation of
RGA. TOH was awarded first prize at Rochester's Science
and Engineering Fair for his exhibit of transmitter and re-
ceiver, among 150 nther hobby exhibits of high school stu-
dents. TUQ got quite a kick out of being televised several
times at the Farnsworth Television demonstration, where she
played the piano. About 20 Rochester hams attended the Buf-
falo Hamfest. ACY was the only one to win a prize. The Roch~
ester Amateur Radio Assn. held a spaghetti dinner at one of
Rochester's Italian restaurants on April 9th. DHU is on the
road for a couple of months, but stops at GWY'’s shack
weekly. SFD received a “heard” card from ON4QW; Phil
works 7 Me. with 300 watts. New calls in the area: UMF,
Greigsville, UMW, Peoria, on 1.75-Mc. 'phone and UNX
in Syracuse, QAO is back on 3.5 Me. BOX and DWO have
baby boys. 8VZ is receiving treatment in Mt. Morris Hospi-
tal. CSE is out and around, after a long siege of illness.
PCN finally got up an antenna that works and comes into
the net regularly. SBV has been chosen to supervise the
work for Field Day in the Elmira Club, AVD worked an
XU8 on 14-Me. 'phone, recently, to complete the require-
ments for W.A.C. During the DX Contest BHK worked
THCV, formerly of Elmira. RVM reports work progressing
rapidly with the proposed St. Lawrence Valley Net. TEP
is on with a 34 kw. CGU has new QTH. MLM expects to
be on seon with 150 watts. JTT is working in Buffalo; he is
doing his N.C.S. work for the Army through KYR and
PCON. OXH operated his station in conjunction with &
church fair and originated some traffic. Ex-2ARK has moved
to Mt., Morris. ROU has been on 28-Me. 'phone with 90
watts. QGN is working away from home, and only gets on
weekends. L'TM is on 1,75-Me. 'phone with 90 watts. The
Buffalo Hamfest was a great success, with an attendance of
about 200, The 150TH door prize was won by VE3AXZ.
John Kraus, 8JK, gave an illustrated talk and demonstra-
tion on antennas. KYR went through a tonsillectomy, and
is feeling better than ever. Clubs from Jamestown, Niagara
Falls, Kenmore and Buffalo are meeting in Buffalo, April
27th, to form a new and better counecil. Buffalo Mike and
Key Club has a new meeting place, Ahl’s Hall. The K-B-T
Club is planning a great representation on Field Day. They
intend to use Grand Island (of all places), N. Y., for their
QTH, and have four transmitters with gas generators
furnishing power. The following will take part: NVJ,
MQX, DLK, LQC, NEL, NWH. They will use NWH’s eall,
Your 8.C.M. wishes to take this means of thanking the
boys who did such excellent work during the emergency
in the svuthern part of the state. SMH and 8BV, working as
codrdinators, with RRS and RTW and FCG (Radio Aide
of the Army Net) giving a hand, did a good job well, SBV,
8ZK and JQE now have Class *A” tickets. DX is working
on a cathode-modulated rig.

Tratlic: W8BJO 542 AOR 11 CSE 37 DOD 125 DHU 62
DS 88 GWY 217 JTT 27 JIW 11 JQE 305 MKA 28 OXH
30 PCN 202 PLA 174 QQB 55 RMR 22 RRS 38 RKM 170
RVM 16 BBV 127 SZK 40 SFD 8.

WESTERN PENNSYLVANIA — 3CM, Kendall Speer,
Jr., W8OFO — Ass’t 8.C.M. in charge of Emergency Cobr-
dination, R. M. Francis, W8AVY. New O.R.S.: §TTD,

{Continued on page 104)
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CHICAGO

NATIONAL RADIO PARTS
AND TRADE SHOW
JUNE 11 TO 14

See the new developments in Premax Antennal
Get the new Technical Bulletin! Learn how Pre-
max Antenna Equipment will improve your
station! Make the Promax booth your headquarters
during the show,

BOOTH 830—STEVENS HOTEL

PREMAX PRODUCTS

Division Chisholm-Ryder Co., Inc.
4020 HIGHLAND AVE. NIAGARA FALLS, N. Y.

FAR AHEAD of the usual compro-
mise two tube transceivers

the 212 METER type TR-112

TRANSMITTER-RECEIVER

contains these exclusive features

RECEIVER

@ 8J5GT detectar, 6J5GT
and 41 audio delivering real
punch to a P.M. dynamic
fpeaker

TRANSMITTER

@ Resonant lines 8E6 oscll~
lator 21 watts Input

® 6V64's Class AB maximum

18 watts audio
@ Iluminated plate cwrrent @ Matching iljuminated
meter meter type vernier dial

Extremely compact and rugged for mobile or portable as
well ag for fixed service. Professlonal gray $ 39 75
wrinkle. For use with separate AC or DG pack, .

See 4t at your dealer. Write for Wierature

RADIO TRANSCEIVER LABORATORIES

8627 115 STREET RICHMOND HILL, NEW YORK CITY
CABLE ADDRESS: "RATRALAR", HEW YORK

A.R.R.L. Field Day

{Continued from page £9)

for bands and transmitters is required. State the
number of transmitting units in simultanecus
operation. Attach copies of all messages for which
any credit is expected, just as handled and with
time and stations indicated. Note the source(s) of
plate and filament power, along with the *watts
input” for each rig. All reports to count must be
mailed on or before July 10, 1940, to eonstitute
an entry.

Clubs are all invited to encourage their members
to build portables and to arrange special Field
Day activities. Club contests for emergency-seb
building of members should be instituted. Every
amateur is invited to take part, whether or not
able to participate in club plans. Join a group or
get up a group to get maximum fun and profit
from F.D. opportunities. Test equipment in the
Field Day. Ask for application forms for register-
ing equipment and svailability in A.R.R.L.s
Emergency Corps, if you do not already hold a
membership card in this organization.

The presentation of scores reporting on the
1940 F.D. will be by groups. Groupings of partici~
pants will be based on the maximum number of
stmultaneously operated transmitiers used at any
time in the contest period by any entrant. Score
groups will thus be proportional to the facilities
used. All units or set-ups constituting a score
group are placed under the call of one licensee
who has made the required advance notification
meeting F.C.C. requirements and who is re-
sponsible for accuracy of all logs and records.

Design your station equipment, especially
exciters and receivers, for portability, connection
to battery or emergency supply quickly if power
fails and necessity arises. Don’t deny yourself the
ability and pleasure to set up in any location when
radio links to agencies served by amateurs in the
public interest may be needed. Surprisingly
efficient and useful equipment may be operated
from vibrator-type, genemotor, and battery
power supplies. You may not have gas-electric
power for & full 1000-wait transmitter such as
W1AW has, but some provision for power failure
should be made. No amateur station should be
regarded as complete without some measure of
self-powered equipment. Get set, in however a
modest way for such contingency. Take part in
the F.D.; it’s often a revelation what 10 or 20
watts can do in & reliable manner!

-~ F, B, H.

Stra X

An inexpensive thermostat may be made from
a spiral-type thermometer which may be pur-
chased for 10 cents. Solder a contact on the tip of
the pointer and mount an insulated contact on
the dial, Circuit connections are made to the in-
sulated contact and to the center of the spiral
element. The insulated contact should be made
adjustable. — W&6BVF.



A Specialized Relay
FOR EVERY PURPOSE

Perfected Antenna Switching —
New Antenna Relay

For nse with any type of antenna— on any fre-
quency up to 60 mc— this precision-built relay
will deliver the goods. Straight-through feed for
the transmission lines — highest-grade ceramic
insulation throughout — large, oversize contacts
to handle a full KW. Uses 110-volt AC coil and
incorporates the same operating principle used in
telephone service relays for fast, reliable, positive
and quiet operation. Heavy steel base and other
rietal parts are chromium plated.

Model 28-1001........... ...51.20 Net

Low=Loss R-F Circuit Changing with these

Universal R-F Relays ’

For use wherever high-frequency circuits require reliable switch-
ing — with low logses. Alsimag 196 insulation — permanent-tem-
per phosphor-bronze contact springs — large, stick-proof con-
tacts. Two types — for single-pole or double-pole service. Single-
pole type may be used as double-throw or single-throw, normally
open or closed. Regularly furnished for 110-volt AC operation,
these two relays will fit any application!

Model 28-1001 ......D-P-D-T...........$3.30 Net
Model 28-1002 ......8-P-D-T...........$2.70 Net

_The old Standby that can *“take it>
Double-Breals Power Relay

An unusually sturdy, ruggedly built power relay to handle any
switching requirement where comparatively heavy currents are
present at low frequencies. Exira large double-contact system
will safely break 20 amperes in non-induective circuit. Contacts
are normally open — oversize energizing coil provides powerful
pull for quick, positive action. Designed for operation on 110
volts AC. Provided with heavy steel mounting bracket.

Model 28-1003.......S-P-S.T... ..., ... $2.85 Net

HMAVE YOU SEEN THE SIGNAL-SPPLICER ?

Probably not — for it’s a brand new instrument —
just out of the Meissner lab! Designed to provide a
perfect antenna match for any receiver with any
type of antenna. Tncreases signal tremendously
without tubes! Modestly priced — write for details!

WRITE FOR FREE CATALOG
If you haven’t received your free copy of the big
48-page Meissner catalog it’s still waiting for you.
Fully illustrated — lists dozens of items of special
interest to you! Communications receiver kits,
Signal-Shifter, etc. Write for yours today!

ADDRESS DEPT. Q-6

MT. CARMEL
ILLINOIS
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(Continued from page 101)

8DXN. B.P.L.ers this month: KWA and NCJ. Both on
deliveries. KWA is winding up schedules on May [st. NCJ
worked ten countries in the DX contest. Beth ut NCJ re-
ceived a nice QSL from 2USA., TWI, a new O.R.S., likes
traffic work. PX reports Silent Key, W8GOR, Mercer. The
Warren Club is preparing for Field Day. RAT contacted
geveral South Americans on 14-Me. 'phone. QEM is busy on
112 Me. fixed and mobile; reports results similar to 56 Me.
RYC operates NKI at Carnegie Tech. TOJ, BVT, NTJ and
JSQ have gone in for 112 Me. TOJ and BOZ attended the
Buffalo Hamfest, April 6th. 8FV ran up & nice score in the
DX contest. DDC has been trying cathode modulation on
3.9 Me. The Butler boys are all set for Field Day. OKS ig
working in the Westinghouse Labs at Baltimore. ZD will
have at least three complete emergency outfits going on
Field Day with a complete erew of N.C.R. men.

Traffic: WSEKWA 304 NCJ 266 MOT 137 RAP 59 CMP
53 TWI 50 PX 40 HKU 23 OUT 16 NDE-RAT 12 RIT 8
QEM 5 AXD 4 PER 2.

NEW ENGLAND DIVISION

CONNECTICUT — 8CM, Frederick Ells, Jr,, W1CTI —
AW is still on top with B.P.L. total. KK8 was a close
second. UE and JXP B.P.L.'ed on deliveries. C'T1 spent
most of his spare time checking the March contest reports,
IKE built a new s.s. receiver; worked one new continent and
four new countries. ITI would like to hear from any Hartford
c.w. station interested in acting as alternate on the Weather
Bureau Net, KFN donated an RK49 as a prize to the station
working the most 2-letter calls in the March contest, With
the help of CSY, KQY and KFN, TD at last gut some grid
mills to trickle through to the final and now has 125 husky
watts on 3640 ke. five nights a week. CJD donated 100 Q8L
cards as & prize for the March party. Congratulations to
LOC aud LZT. They are proud parents of a new baby
daughter. GYT wants to become O.R.8. 8MYW/1 will be
usging 1YU for the remainder of the season. AVB moved to
Cos Cob, and is all set up on 14 Me. APA is installing a new
HEK 354 “C"” and kw, B, & W, swinging link final tank coils.
(3B is on the air every night on 3535 ke. DJC has a new rig,
6V6X, 6N7, 807, P.P, 812's. JZB, KKS and DJC attended
F.T.8. meeting in N.¥.C. MJY/1 and 2MQB/1 worked
¢.w.-'phone together and exchanged Q8L cards 30 seconds
after the QB8O ended! Fifty-five hams attended the Field
DNay Round-Up sponsored by the Manchester Radio (lub,
at the State Trade School in Manchester, April 23rd. BDI,
UE, JMY and JEQ were present from A.R.R.L. Head-
quarters. Representatives from several Connecticut Radio
Clubs were present, including; New Haven Amateur Radio
Ass'n, Connecticut Brass Pounders’ Ass'n, Hartford County
Amateur Radio Ass'n and the Willimantie Radio Club. BDI
explained the rules for the 1940 Field Day. & member of each
club present outlined his ciub’s plans for Field Day. CSC,
Regional Cobrdinator for the Conn. River and the Weather
Bureau, told about the net that has been formed to handle
weather reports. TD, Regional Codrdinator for the New
York, New Haven and Hartford Railroad Net, spoke ou
his work with this important emergeney net. B.C.'s BCG,
C8C, TD, BAX and KYQ were busy comparing notes
during the rag-chewing session after the meeting, Refresh-
ments of sandwiches, twisters and cotfee were served to the
gang by members of the ('lub., Sixty stations reported
participation in the March 30th-31st Nutmeg State QSO
Party. Claimed scores are as follows: WILOP 6150 (75
QS0’s, 41 towns), KFN 5852 (77; 38), KQY 5112 (71; 36),
UE 5070 (85; 39), KKB 3712, IKE 3224, KKY 3072, AGT
2856, MEC 2842, VK 2106, GC 2100, JWG 2050, CPL
1932, IKJ 1840, KXB 1728, LQK 1728, ABO 1480, MHF
1452, BYW 1254, ELD 1386, CTI 1160, LTB. 1156, TD
1080, DJC 1064, MBW 1026, MFN 960, HZD 850, JHM
850, HNF 832, KAA 780, IIS 728, MAU 728, JHN 650,
DGG, 630, 2MQB/1 532, 1BGP 528, MGT 504, IMP 468,
FOB 432, BIH 360, JMY 324, BNB 308, BPL 286, CJD
286, JXP 240, KZC 208, DWK 140, KYQ 105, FMYV 84,
MMN 84, GB 72, LOC 70, MJY /1 50, BGJ 40, BAX 30,
BZE 18, ATH 16, MHH 12, HYF/1 8, DWP 2. W1LOP
operated on 8.5-Me. c.w. and 1.75-Me. 'phone. KFN used
1.75-Me. 'phone, 3.5-, 7- and 14-Me. c.w. KQY used 3.5-Me.
c.w, only. The New Haven Amateur Radio Ass'n was the
only club Lo submit a score, running up 14,124 points, KQY
worked 10 two-letter calls, and wins the RK49 offered by
KFN to the station working the most two-letter-call sta~
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tions. KKS worked 9 two-letter calls, HYF operated portable
from Norwalk Hospital where he was recovering from an
operation. TS, confined to the Bristol Hospital, became
aware of the party when a radio in a nearby room blurted
forth, “WI1VK calling any Connecticut station!”

Traffic: WIAW 614 KKB8 577 UE 334 JXP 209 ("T1 148
IKE 133 ITI 130 KFN 100 VB 74 MEC Y3 KYQ 61 TD 54
KQY 38 CID 28 LV'Q 24 LOC 21 BDI-GYT 14 K8J 9 GC
8MIY /17 GB-LQK6 AVB-JTD 4 ACV 1AMQ (WLGG 10)
W2MQB/1 54 WBMYW/1 8, (Feb.~Mar.: WIMJIY /1 96.}

MAINE - 8CM, H. W. Cagtner, W1IIIE ~ [ am very
glad to announce the arrival of 1940 edition YL ops at both
BWR and DRZ. If you hear a T9 signal from LHM, it isn’t
his rig: It's wedding bells, LER added a 120 and is much
fouder. LEP is new O.R.8. and O.P.S. We worked AFT
recently, ¥B, Hank., Worked GEC receutly, and he was
on 1.75-Mec. 'phone, (I have notified Ripley. Hi.) Everyone
is glad to welcome ** Pete,” GOJ, and “Flo,” KOH, back
from Georgia. IFF and IFZ are buzzing around 112 Me.
The whole class in radio at MHY, with instructor, visited
ITE and saw the Pine Tree Net work. We hear that JGG is
with Pan Amerjcan Airlines. The Auburn National Guard
Unit have a station now, and calls itself the *Ether Rover
Club.” LSK made 60,000 on 14 Me. only in the DX contest,
LRQ is on 7191 ke, LWX iy putting in TZ40’s. LHA has
certainly *“‘gone to town” on 3.9-Me. ‘phone, Carl has only
been on since February, and has done some fine work, never
using more than 50 watts. He worked all districts twice in
one week., We are glad to report a lot of activity at OR;
they run 1 kw. on c.w., and 500 watts, grid-moduiated, on
3.5, 7, 14 and 28 Mec. with some 112-Mc. work, The opera~-
tors are: LHEK, FYO, JTN, 3ITW, MHW, ex-W2KS8M. The
N.C.R.is going strong, and BWR has besn on 3600 ke. quite
a lot lately. The A AR.8. is stronger and more active all
the time, When you have the leadership of such men as CFO
and his able ussistants, you can't help getting results, FAP,
S.N.C.8. of the A.A.R.8., recently brought honor to the
Maine hams by achieving s score of 40 w.p.m. in the speed
contest. LER is new AJA.R.8. FV got a bunch of junk to-
gether and was QSO your 8.C.M. recently. ¥FAP is moving
to Saco. LUU sure **hangs to it” on that 3597 ke, spot, and
he must run quite a lot of QS0's in u week. I hope some of
you were able to attend the University of Maine *College
of Technology Open House." All departments, electrical
and communijcation labs, are thrown ovpen, and it's most
interesting. Had a fine letter from JRS, Interest in uw.h.f, is
increasing in Portland, with CRP and LNI even iaking their
112-Me. rigs to the ski races at Pleasant Mountain and
providing communication with battery power. CRP has a
fine new “‘pack”™ 112-Me. job weighing 25 pounds, and got
a 59 report from LNI, 21¢ miles away. (larl Mason, ex-
WIGHK, who is now 4F8K, has gone up and up the ladder
until now he is chief operator of one of the Clippers from
N. Y. to Furope. EFR is very active in the A AR.S, PP
hLas a new transmitter and receiver for all bands. IRR and
Don Jr. have some w.h.f. plans, DEO is going to have even
more elaborate rigs in that new Dodge Coupe. The P.AW.A.
is going strong, and one of the good reasuns is FBJ. Win
sure is a grand guy and a model ham. KVI will have a
616 ose., 807 and P.P. 809s on 3.5 Me. before long.
I received a fine letter from Captain ** Fred™ Westervelt,
K6QYTI, in Hawaii. Fred is on 14336 ke, and can work 14040
ke, and needs Maine for W.A .S, He says the best time to
work now is from 10 to 11 p.x. E.8,T.

Traffic: W1IIE 60 LRP 153 LEKP 3 LWXK 4 LIC 50 INW
31 VF 4 LER 77 LML 96 DHH 11 GXY 12 LMQ 18 GOJ
1 IBR 13, A,AR:S8.: WIAMR 114 BTA 7 CFO 153 BiFR
8 FAP 153 GE 48 GVS8 118 GHT 35 IOM 4 LJF 11 IST
36 KMM 20 KOU 232 KTN 18 LAP 25 LIC 49 LML 60
LER 25,

HEASBTERN MASSACHUSETTS — 8CM, Frank 1.
Baker, Jr., W1ALP -~ Framingham Radio Club held its
8th Annual Hamfest, with over 200 present, and the usual
fine turkey supper and a good time. KH, BVR, GTN and
ALP were present, also R. 1. 8.C.M. HRC. BVR showed his
moving pictures on {rip to Calif. last year for Director’s
meeting, FB, We regret to announce the death of William
D. Simpkin, W1JIH of Malden. We extend our syvmpathy
to his family. Mystic Valley Radic (lub has new 101X
receiver, and also had a junior hamfest. Best of luck to new
radio club, Lowell Radio Qoperators’ Club; pres,, MKX;
vice-pres,, KMY; seey.~treas., QM, and also COX, 0Q;
meetings held in Y. M.C.A. first Wed. in month, New
Q.P.8.: 88, HUV, EHT, IN, LEU. LNN will be O.R.S. soon.



MEN and FSL have applied for O.R.8. and JXU for O.P.8.
Anyone else interested? HXE is doing a fine job on emer=-
gency work; send your applications and dope to him. Let's
make it 100%. BIO gave a talk on 112 Me. at BB’s house
to gang in Winthrop. ALP and JXU visited Waltham Radio
Club; a swell layout to be envied by any radio club. WV
had 151,905 points in DX contest, 76 stations and 39 coun-
tries. LMB worked XUSAM for W.A.C., and is moving to
new QTH. I,TC has new Jr. op. Congrats, KOQ has new
beam., 6NWP is now AMOX, Welcome to East Mass. IYG
moved to Westwood, and will be on 28 and 1.75 Mec. HUV
is still doing good job as 0.0, IN has new complete portable
gear ready for BE,C. for Melrose, and he und IIQ are new
56-Me, Minutemen, LZW is working a lot on 112 Me. KH
and ELP are working all Am. 112-Me. stations. BYY,
IN and BHT have new converters that work from * 5000
to 20 meters,” without changing coils. JDG has new 8X25.
TQV is on 3.5 and 7 Mec. New hams in Amesbury: MIB,
MDN and MEJ. DYC is going on 1.75-Me. 'phone. DPD
is on 1.75 Mec. LSA and MEZ are on 112 Me, MEN will
be on 14 Me. DOO, LGY, HXE, LTT, KBP, MNA and
LEA are ull on 112-Me. Emergency Net. KH is now fully
equipped for f.m. on 112 Mc. Welcome to MHP who moved
here from Chicago. EHT worked KA1AB for only contact in
DX contest. AAR is en 112 Me. mobile. DOQ is proud
father of a baby girl, the first.

Tratfic: W1EPE 287 (WLGS 22) AKS 273 J8M 262 JCK
253 (WLGV 55) KCT 244 BDU 183 AGX 87 EMG 56
KH 42 MDU #2 HWE 25 KZT 102 FWQ 38 LNN 12
BB 11 MEN 7 LEA 6 ALP-LQV 5 MNA-KBP-LTT-
HXE-LGY-D0OO 4 EHT 2 LHW 333 FSL 98 AAR 107.
(Feb.~Mar.: W1S8 10 LNN 32 JGQ 1 MDTU 51.)

WESTERN MASSACHUSETTS — 8CM, William J.
Barrett, W1JAILI — EQOB made the 8.P.L. again — that's
hitting it regularly, Vie; keep up the good work. BIV has
been busy with Chair City Radio Ass'n, which put on Wouff
Hong initiation at Worcester C'onvention. JAH has been
testing with one-quarter watt input on 3.5-Mec. schedules.
IOR worked overtime completing plans for the N. E. Divi-
sion Clonvention, LJF is on 3.9-Me. 'phone with cathode
modulation, BVR iz now completely equipped for emer-
gency-powered work on all bands from 28 to 1.75 Me. BKG
has new band-switching rig ecomplete to buffer stage, FOIL
changed QTH. GZL is building 56~ and 28-Me. mobile unit
for car. Les reports KER now back in West. Mass., COI
had to put noise silencer back into receiver, due to continu-
ous power leak, KZU keeps active on all bands, LUA has
new preselector.AZW has been testing his emergency set-up.

Traffic: WiEOB 518 BIV 338 (WLGN 70) JAH 160
(WLGH 35) IOR 119 LJF 90 BVR 65 (WLG 109) BKG
50 FOT 40 JYH 5.

NEW HAMPSHIRE — 8CM, Carl B. Evans, W1IBFT-
DMD — Interest in 112-Me. activity has been on the in-

crease with activity in the state's three lurgest cities, Man- -

chester, Nashua and Coneord. JDV is using a pair of HY 25,
LLD an RK34, TA an HY75, HQS, ICS and FFL using
rebuilt 56-Me, equipment, LIN an HEK24, BII and IVU
HY75s, BFT an RK34, DMD (M.V,A.R.A. C'lub station)
# pair of RK387’s, LVG a pair of 76's, For receivers a similar
variety holds forth with HY615's, 6J5's, 6J5 GTX's, 76’s,
6C5's, ete. LIN has a l4-wave horizontal matched imped-
ance sutenna about 55 feet above ground. The M.V.AR.A.
has found horizontal antennas to be much better than verti-
¢al, mueh to their swprise. The Nashua boys swear by
Johnson ()'s, so — take your choice. Several of the hams
in Milford also report starting activity on this band. Write
yvour 8.C.M. and give him the dupe on what you are using
and what results have been obtained, It may be of interest
to the rest of the fellows, OE and FX expect to be on soon.
‘We would like to see xome sort of a 112-Me, Net worked up
for N. H. Let's sce just how much territory we can cover on
this band. AXL and HYO are experimenting with U H.F,
on 112 Me. also. KPD recently completed W.A,8. on 1.8-Me,
‘phone. Very FB. TP is now on 7 Mec. The Coos Radio
Club recently enjoyed a chicken dinner at the Mt, Madison
House, in Gorham, GMH and LKK both boast of a new
RME-70. APK and 1JB have new Howard receivers. HFO
is new O.R.8. IVU received Asian card to complete con-
firmed W.A.C. BHJ is active on 56 and 28 Me.

Traffic: W1FFL 303 (WLGB 12) KIN 216 BFT 116
ANS 82 JDP 81 GEY 71 JGI 68 T'A 64 GMM 56 CMR 53
IDY 50 LNG 38 JKH 37 IP 34 JBM 28 KKQ-KMH 21
KBU 17 JDV 15 EAL 14 CEA 10 LMC 5.

RHODE ISLAND — 8CM, Clayton C. Gordon, W1HRC
- INT and INU have commercial tickets now. QR is keep-

ing 10 p.M, schedule on 3518 ke. every Thurs. with 8F18,
LWA tried out 7-Me. loop antenna and put up 133-ft. Hertz
for 3.5 Me.; also juined 2 newly organized elub in R. I. of
which MJL and KCS are also memhers; LWA says anyone
else jnterested should get in touch with him. KCS has porta-
ble-mobile f,m. 112-Mec. job in his car which now bears one
of the 7388 number plates. From down Newport way we
hear BJE has 1851 r.f, circuit in his receiver to receive 56
Me. which JNO says works FB. JNOQ is playing around with
28-Mec. crystal oscillator and also is active on 1.75-Me.
‘phone. JNO says there is a lot of traffic on 1.75 Mec, for
R. 1., and wonders ubout forming 1.75-'Me. "Phone Net in
R. L since LJO, LIV, ISE, KTH, BIT, CPI, BVI and him-
self are generally on about 11 A.M., Sunday. Any of you
1.75-Mec. boys interested? Get in touch with JNO if so.
C'AB is busy with N,C.R. with his transmitter now ready for
all bands on e.w. MEX boosted his power to 85 watts on
3.5 Me, KZN completed his 112-Mec. transceiver and put
up a 112-Me, beam on his closet door with thumb tacks.
It's rotary as long as the hinges work. LYE has HK24 with
25 watts on 112 Me. feeding 3-element rotary horizontal
beutn. He has joined the PON (New England Power Emer-
gency Net) which has practice on Tuesday nights, and says
other R. L. stations in it include BEH, MCP and AEIL
This is » fine thing for those of you that happen to work
for a Power C'ompany, and in an emergency the quicker
these boys go to work, the sooner the rest of us without
emergency power can get back on. More power to vou fel-
lows. The P.R.A. entertained the Westerly and Fall River
bunch, April 16th, at the Providence Y.M.C.A., at which
time JXA pinch-hitted for me and gave a talk on cutting
and grinding crystals. 1 was supposed to give it, but have
been working out of town (in Pittstield, Mass.), and was
unable to do it. Visited FAA’s shack and witnessed penecil
sparks from QS8L-40), and was properly awed. R. I. gang
seen at Framingham Hamfest — GTN, JXA, JEZ, ETD,
GEF, KZN, JP, HRC & XYL, JXA’s XYL, DDY, Mr. and
Mrs. Harry Nicholson, Roy VanWart, LYE, I.CS.

Trafic: WIINU 288 INT 179 GTN 153 KYX 106 LDL
99 CPV 76 LAB 65 KOG 33 TEG 30 LWA 27 KIV 23
KKE-HRC 19 KZN 156 KWA 14 BOY 9 QR-MJT. 6 JNO 5,

VERMONT — SCM, Clifton G. Parker, W1KJG —
KVB and LFM are busy consolidating their equipment and
building a new final using P.P. 812’s. New stations recently
ticensed in this Seetion: MLJ, South Barre; MMYV, Barre;
MMU, Bethel, QQ at Derby Line is John Boocock, who
returng to the air after an intermission of six years. John
previously was located at Lowell, Mass., and is now on with
a Sky Buddy receiver and 6L6 erystal ose. Most of his work
at present is on 7 and 14 Mc. DPO has been obliged to resign
as O.P.8. and P.A.M., and is now receiving treatment at
Washington County Hospital at Barre, KJG received pleas-
ant visits from MMU, KUY, KXL and 2JIG. JTS of Mal-
den recently followed up his acquaintanceship on the air by
ealling on JRU, MCQ and KJG. KUY was active on a new
final with 812's while home for vacation, JLF has renovated
his "'phone outfit with all units on movable base. BNS and
MJU registered in AE.C, MMV also joined A.E.C. and
has 1-kw. emergency-powered rig with antenna supported
by a 78-ft. tower. FB! AEA has new Sky Buddy receiver to
g0 with the new YL operator. CBW, KJR and AEA are
active on 1,75-Me, 'phone. MCQ has new 500-watt 'phone
outfit going, and is working on new ’'phone rig for JRU.
LYA is Andrew Penney of Woodstock, CBW has & fine
new daughter and a broad grin! Congratulations, Con.
MJIU was O.R.8. and is new Emergency Coérdinator for
Waitsfield area north to Waterbury, LRL is now in New
Mexico. Vt. QSO party brought forth some close scores,
Final results not available until later, but many report a
fine time. Looks as though KTB and MJU were out in
front on the home stretch. CGX is on 3.5 Me, and trying
to help out on coverage for traffic in southern end of Section.
We need traflic outlets in the southwestern and mid-state
areas. YWhile a daily schedule is better, once or twice a week
on one of the two nets would help a great deal. Hope some
of you will communicate with R.M.'s BNS or FSV right
away. GQJ is rebuilding a very fine remote-control rig with
push-button band-switching, FSV plans to QSP out-of-
state traffic during summer months via 3497.53 WLGZ Net
where no other outlet availuble. KWB has an 89 e.c.o.
going, This is a very good time to look over your emergency
equipment once more and to make plans to participate in the
Field Day.

Traflic: WIBNS 57 FSV 150 KJG 116 KOO 100 KTB
86 KWB 82 MJU 70 MLJ 25,
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- PINCOR BUAINIED
DYNAMOTORS

for con.

"202 or 229
or 220

wates, "I

PIONEER GEN-E-MOTOR CORP.
CHICAGO, ILLINOIS

Export Address: 25 Warren St., New York, N.Y,
Cable: Simontrice, New York

PIONEER GEN-E-MOTOR CORPORATION
Dept. R-6F, 466 W, Superior St,, Chicaig, Illinois
Pincor ésynamotors.
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TYPE TVH
Base Unit, $3.75

Coils, each, $2.85
(Amateur Net)

MAKE YOUR 500-WATT RIG
AN ALL-BAND JOB!

NOw! ., . with B&W TVH Coils, you can readily obtain
the same high measure of efficlency at 10 meters ag on the
lower frequencies! Their novel plug arrangement permits easy
selection of various capacity values. The time-tested and
approved B&W Variable Link design assures peak perform-
ance in all installations.

Interchangeable TVH's are available for the 160-, 80-, 40-,
20- and 10-meter bands. They fulfill every 500-watt trans-
mitter requirement . . . at low costl See them at your jobbers
- or write for details,

BARKER & WILLIAMSON

Radio Manutacturing Engineers « ARDMORE PENNSYLVANIA
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Geiting on 56-Megaeycle F.M.
(Continued from page 20)

After a few trials, however, locating the zero
point becomes relatively easy. The really impor-
tant point is not to become confused by the other
beats which are present. Incidentally, if the
carrier shifts appreciably as the modulation is
increased to give the first zero point, it is an in-
dication of non-linearity which should be cor-
rected. With the constants given in Fig. 2, a shift
of about 200 cycles is representative between
zero and full modulation (deviation of 1900
cyeles at 7 Me.).

‘When the modulator gain control setting for
full deviation has been determined, the modu-
lator plate current should be essentially the same
as without modulation, indicating good linearity.
If there is & plate current change of more than
0.2 ma., approximately, the oscillator tank L/C
ratio should be inereased somewhat until the
plate current remains practically steady at full
deviation,

Any form of peak a.f. indicator may be used to
indicate deviation if it is calibrated against peak
deviation determined as described above. For
instance, & rectifier-type voltmeter might be
connected across an audio circuit after the gain
control; its reading on the audio voltage when the
latter is set to give the pull will represent a
“100% modulation’ mark which should not be
exceeded in normal operation. An oscilloscope or
vacuum-tube voltmeter could be used for the
same purpose. Or even a 10-ma. meter in the
modulator plate circuit will serve, provided the
modulator plate current starts to change at
about the point of maximum desired deviation.
In the latter case, of course, the objeet in talking
would be to keep below the level which causes the
needle to flicker.

Amplitude Modulation

There is little likelihood that, with a set-up of
this kind, any undesired amplitude modulation
will be present in the final output of the trans-
mitter. Any normally-loaded transmitter circuit
is far broader than is necessary to maintain uni-
form output over a band only 0.05% of the fre-
quency to which it is tuncd, which is the case
here. Within the deviation limits set there will be
no variation in modulated-oscillator output. The
test for amplitude modulation is to watch the
r.f. current in the final stage or anfenna eireuit —
an antenna ammeter is a good indicator — to
see if it varies with modulation. 1t should be
perfectly steady. If there is no ammeter, a flash-
light lamp and loop loosely coupled to the final
tank will serve the same purpose — and probably
serve it better, since there is less inertia in a lamp
than in an ammeter. The lamp brightness should
be constant with or without modulation. A
change in r.f. current at this end of the trans-
mitter probably indicates that the frequency is
being swung beyond the limits of linearity, and

{Continued on next lefi-hand page)



REPEATING!

NEWARK’S GREATEST
BARGAIN “SCOOP”

0il Filled, Oil Impregnated

FILTER
CONDENSERS

$63.75

4mfd.,, 3000v. DC.Slza47zﬁx3%13%"
Weight 234 ibs.

$,’l 00

2 mfd. 1000v. DC.
Newark’s massive buying power enables
us to offer these u!om:hx values again,
in face of ever rising costs. Uver 50,000 of
10 condensers in use, by satisfied
amateurs.

DC
VntMId.
ZDOO‘! % }éxl% i%ﬂmﬁiﬂ

x3
3%:3% 23 Ths. 275

LIMITED STOCK
GET YOURS NOW

. « « with Voltage Regulation and Drift Correction

Hammarlund engineers have stabilized the HQ-120-X two
ways ... (l) by voltage regulation to eliminate see-saw
oscillator frequency under unsteady line voltage, and (2) by
Drift (,.ortecuon which takes care of oscillator changes due to
increaring temperature. Warming up is a matter of minutes.
bpecmllv designed tuning condenser and coil rack to eliminate
twist due to heat changes. Cash price, complete with tubes,
10" rpeaker and crystal, $138.00. Terms §$13.80 down and
$10.97 per month for 12 months. $1,00 WITH YOUR ORDER
IS ENOUGH TO ESTABLISH CREDIT AT NEWARK.

. .. and the SUPER-PRO

HAMMARLUND SERIES 200
$27.90 DOWN 1 YEAR T0 PAY

New features! Ideal for high frequency phone bands Improved
Noise Limiter and exceptional sensitivity makes 10 and 20 meter
operation real pleasure, 18 tubes. Full randge crystal filter. im-
proved “&* meter. Continuous bandspread tuning all amateur
hands and thru entire frequency range, Cash pgice $279.00 com-
plete with crysta.l tubes. 107 speaker, and sep@rate power sup-
ply. TERMS $27.90 down, $22.18 per month for 12 months.
huulable in 2 vanges ., . 5P 210 X, 15 to 560

210 8 715 to 240 meters, SEND ONLY 51 WITH ORDER
TO hsI‘ABLISH CREDIT.

HOW T0 GET CREDIT AT NEWARK
Send only *1 right now

Think of it! Only $1 establishest your credit, opens a “charge
account’’ ut Newark. You can deduct the $I from your down
payment when you buy. Select any items you want and ag only
109 down ($5 minimum down payment), Mxmmum g u
chase required on first order, but you can

PUR(,HASES of $10 or more to vour “charge account" at any
time. Carrying charge 6% You make small monthly payments
on net balance as foll

Net balance up to $§l) $50-$75 $75-8100|$100-8150 $150~$200
Monthly payment $5.00| §7.50 £10.00 $15.00 $20.0

' ,___5' ORDER TODAY DIRECT FROM THIS AD

323 W. MADISON ST.

Dept. Q CHICAGO! LL.
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we do for YOU?
[ ]
BRAND

condenser, ceramic  coils.

Amateur Net Price.........
LF. TRANSFORMERS. Amateur Net....... $1.03
DISCRIMINATOR TRANSFORMER. Net. .$3.53

Write jor latest deseriptive circular

as a

June Bride!

— There’s a breath of Spring in
the arr, our step s light and the
birds are singing.

(HARK!— HARK!)

NO, there’s not a thing wrong with
us. It’s just our exuberance. You
see, we still get as great a kick out
of providing exemplary SERVICE
to our many “HAM’ friends
TODAY as when we first started
‘way back in 1922, The only dif-
ference is, we now have more of
them. Which, you’ll admit, is real
cause for exuberance. — What can

NEW!

MEISSNER F-M R.F. TUNER

BUILD YOUR OWN F-M RECEIVER! Factory
wired and aligned chassis — slide rule dial, tuning

40-44 Me. coverage.
............... $12.64

GOT YOUR ANTENNA UP YET?

GENERAL ROTARY ELEMENTS
FOR 10-20 METERS—IN STOCK!
Complete General catalog on request

BLILEY VARI-X with VF-2 CRYSTAL UNIT
Amateur Net Price (less tubes and crystals). .$29.90
BROWNING 5-10 METER CONVERTER
Laboratory wired and tested. Complete with OK8&.
Amateur Net Price.........
JENSEN MT-8 BASS REFLEX REPRODUCER
Ce )mpletely enclosed cabinet housing heavy duty PM

speaker. Hipgh fidelity reproduction. 50-10,000 cps.
Size: - 24 x 17157 © 113", Amateur Net. . .$17.35

............... $24.90

copy of *Bargain Sheet”
fine values listed, too.

BARGAIN SPECIALS!

interested in acquiring a good used receiver or
transmitter at a bargain price} We have a
limited number of u%ed receivers and trans-
mitters accepted as *‘trade-ins’’ that we are
closing out_at bargain prices. Write for your

today. Many other

NEW YORK’S OLDEST “HAM” HOUSE

W2JEH — W2DXC~~W2LFV—W2GCX

f"'RADIO CO.

212 Fu]lon Street, New York

SIINRADIO NEW YORK

the remedy for that is simply to keep the mod-
ulation within the capability of the system.

The only possibility of distortion after the og-
cillator is in bad mistuning of some subsequent
transmitter stage. Tune all these to resonance by
the plate-current dip method. Since the usual
Class-C amplifier considerations for amplitude
modulation do not apply, the final stage might as
well be adjusted to give all that the tubes are
capable of pushing out in the way of r.f, energy.

Finally, we should keep in mind the fact that
there is no excuse for operating off-frequency,
either by getting the carrier itself outside the
band or by having the sidebands extend beyond
the limits. The carrier frequency can, of course,
be checked by the usual methods which have
been treated thoroughly in past issucs of QST.
With the maximum deviation determined by
some such method as just described, it becomes a
matter of simple arithmetic to find how far inside
the band limits the carrier should be set — mak-
ing due allowance for meagurement error, drift
and similar factors. Fortunately there is no need
at present to crowd the edges; if such a time does
come there are methods available for getting
greater stability. At the moment, simplicity
seems more important.

Say It With Words
{Continued from page 69)

with an additional statement, depending upon

whether we are carrying on or going to bed:
Doubleyou one Edward Henry sianding by for
any other calls.

or .
Doubleyou one Edward Henry closing down.

Well, there it is: adequate but not unneces-
sarily-long calling and answering, clear identifica-
tion, clear meanings, & minimum of procedural
hurrah during the actual contact so as to leave the
conversation intact, and & courteous indication
to other stations at the conclusion. Do you like it?
Try it and youw’ll find that it helps immeasurably.

Minor Notes

The perpetual use of the editorial “we’ at one-
man "phone stations just leaves “us’’ cold. There
is only one Lindbergh.

One of the things that causes confirmed c.w.
men to scorn ’phone is the obvious practice of
some ’phone operators of talking not so much to
the fellows they’re working as to their (imagi-
nary!) great big family of listeners. These guys
get a b.c. and entertainment complex and it never
leaves them; they just know that they have lots of
fans. You've heard it: “This is doubleyou nine
bluppety-bluppety-blupp in Snerdville, Iowa,
signing off with doubleyou four fluppety-flupp in
sunny Florida after a very enjoyable 100% prac-
tically-perfect-but-somewhat~-marred-by-interfer-
ence QS0.” Brrr! Sonny boy, why don’t you get a
job in a broadcasting station? But then they



SEY\BS ‘-A“&““ Network
Compact low impedance mixing con-
frols for use in portable proadeast equip-
“ment and public address systems similar
in construction to larger and costlier units.
Becavse of the low price they may read-
ity be adapted @S mixer or master guin
control in popular priced systems. Out-
standing advantages of these controls
et depenéabﬂiw of service, accuracy
‘control. noiseless operation and con-
gtant jmpedonce pver a large purt of the

“pperating range.

“price $5.75 20 Steps

pm————— Aﬂ'enuaﬁonw
DECIBEL CHARAC- DECIBEL
pER STEP | TERISTIC TOTAL
X\ Fapered fnfinite

1.5 Linear infinite

2.0 Linear tufinite

.8 tinear 40 Db.

_“High Impedance
Pofenﬁomefers

These ure designed for usé as gain con~
trals in portable amplifiers and public ad-
dress systems. They are rugged, compact,
and ore fe o ble to populer
riced systems. e-free ser-
vice can be ob
attenvater, thys eliminating the necessity
of periodic rep\ccement of the volume
control.

Price $5.75 20 Steps
JM“*Aﬁemaﬁon—wM

DECIBEL CHARAC- pECIBEL

orep | TERISTIC TOTAL

finear infinite
Lineor infinite
Linear infinite
Tapere tnfinite

e R s e: B3 SF F. :
*.r: " nces may. be secured from 30 }"'
E” . Network, Type T950 | A

Price . o 00 vle0id . 8250
:‘ze~..,..“.“.11/!6x1%‘:v
Overall Height S

Balanced “H" T'N’e}séor

: : Type H$50
‘ gque T 3.0
Size A e X

WRITE FOR CATALOG

Qver‘eﬂ Height




DIVIDOHMS
Hams everyw.

here find it mighty
g i djustable
to use Ohmite A

kl‘)ail;?gohms. They enable_y]:)lu t(;
change the resistance quickly Of
make a needed replacement “:h a
hurry. Readily adjustable (t)o e
exact resistance you wagnt. : never
more taps can be added when ves
needed. Sizes from 11(()) ()t(()) gg(:) ;alv; ; .
istances up to 8 .
R‘e;;sYaﬂr Jobber or Write for Catalog 17

MANUFACTURING CO.
%zbglzﬁoy Street Chicago, U.S.A.

e bt with OHMITE

RHEOSTATS « RESISTORS « TAP SWITCHES

B ety

Time was when the only thing that mattered was to
get results, but ia this day and age when we take
efficiency as a matter of course ... your rig has to
have eye-appeal, too.
Par Metal Racks, Panels, Chassis and Cabinets have
done much to bring Ama-
teur Radio and Public Ad-
dress into “polite company.”
Equipment made from Par
V. units have stream-
lined beauty, handsome grey
or black ripple finish with
mium trim, and are
easy to assemble because
they have been accurately
machined.
If yon bauild for profit. ..
you'll like Par Metal jobs be-
canuse of their commercial
appearance,

PAR-METAL PRODUCTS CORP.

3258 49th Street, Long Island City, N.Y.
Export Dept., 100 Varick Street, New York, N. Y.
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probably won’t like your compound adjectives
either.4

In a recent exchange of impressions with three
other ’phone men we agreed that for us the most
despised word in the ’phone language is this
term “bhandle.” We admit to having names and
even front names, and we don’t mind using them.
But can’t we get rid of this overworked expression
{3 ha‘ndle ”?

Another sour note: A contact is either good
enough to support conversation or else it isn’t. If
it isn’t, it ought to be buttoned up. If it is, why
ghould there be this “double-talk,” repeating
everything several times? There is a place for
repetition — when handling formal record mes-
sages, so that the receiver can receipt for them
with assurance and have time to write them down.
But in casual conversation it ought to be taboo.

And can anyone think of anything to do to the
parrots who repeat back everything? “Yes OM
I heard you all okay. Okay on the handle there
and okay on the XYL calling you to dinner and
using a three-element beam and about your not
having been on the air for six months and that
you have 125 watts in the final into a pair of
201-A’s and okay about . . .”’ It takes all kinds
of people . . . but if they could only hear what
they sound like!

We decline to be drawn into a discussion of
those female voices that have intentional sex
appeal injected into them with a grease gun.

Just in passing: Many amateurs seem to find
it helpful to jot down rough notes while listening
to a long transmission — reminders of things the
other fellow mentioned, on which they’ll wish to
comment; and also new thoughts that occur to
them to mention. Then they don’t hem and haw
about “something else you mentioned, old man,
but it slips my mind now.” And if, with the aid
of the notes, we ourselves can’t find something
better to say than, “Okay on the rig there and
okay on the weather there” — well, may some-
body chop down all our masts this very night!

— e m—

Somebody had to bring these things to the
front —so here they are. If the criticisms and
suggestions appeal to you as a 'phone man, won’t
you lend your voice in the direction of better-
ment for us all?

In thinking over where we are going with voice
operation, do we give enough serious recognition
to the potentialities of *phone for civilized social
intercourse in the making and pursuing of ac-
quaintanceships and friendships? They can be a
valuable collateral to our experiment work. This
thought can be well illustrated by quoting part
of an editorial recently appearing in the Tulsa
T'ribune, wherein the distinguished editor sounded
off after an evening of short-wave BCLing:

Short-wave radio is well fitted for the broad-
cast of police calls, aireraft communication and
weather information. As such it is well used.
But it is capable of better things. Why don’t
the amateurs talk about something else besides

€ Besides, you lie about the Florida weather!
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DONT MISS
THESE SWELL
‘BUys Ar
mm/m.’

You'll hke the hamfest atmosphere at TERMIYAT..
Visit the TERMINAL “shack™ nearest von and
let’s get acquainted!

X~CUT CRYSTALS — 40, 80 and 160 meters.
Guaranteed, Choice Frequencies. Net $1.19

BLILEY Holder (for above) .95
AEROVOX“HYVOL" CONDENSERS

Oil Impregnated, Wax Filled.
Complete with Mitg. Brackets.

1000 V.D.C. W, |1500 V.D.C. W.

2mfd..... $1.25|2 mfd.. ... $1.69
Amfd.. ... 1.69]|4mfd..... 2.69
2000 V.D.C.W.|3000 V.D.C. W.
2 mfd.. ... $1.98 |2 mfd.. ... $4.25
4rofd..... 3.35

BROWNING 5-10 METER CONVERTER

1deal for mobile work. Complete with 6K8. Measures
only 1" x 614" x 414/, N(‘t $24.90

ADVANCE Anienna Changeover RELAY
Type 964B — Rugged construction. 10 amp. contacts.
D.PD.T. Net $2.88

All Type Relays in Stock — lowest prices

CALL LETTER PLATES — Cast aluminum, 8§/ x
23", black crackle. For mtg. on car or X-mitter
Special $1.25

RECORD YOUR QSO’s, Jr. Op's voice, etc.
See us for lowest prices of recording equipment and
wccessories!

BELL Model RC1P Recorder, less amplifier. $34.25

panel.

Did vou get a copy of our new Public Address Catalog?
IFs free!

MIDTOWN DOWNTOWN
68 W. 45th St. 80 Cortlandt St.

TERMINAL &%

68 West 45th St. ® 80 Cor’cland’c St

2 stores in NEW YORK CITY
YAnderbilt 6-5050 ® Cable: TERMRADIO

their wattage and kilocycles and amperage and
how they’ve got their aerials set up between
the chicken house and the privy? Why don’t
they talk about themselves? Why don't they
describe their communities, the things they do
on & Sunday afternoon, their jobs and ambi-
tions, and the places they hope to go? . ..
Some day in the far-distant future, perhaps,
man’s social and ethical intellizence will catch
up with his mechanical ingenuity. Then, and
not until then, would that short-wave dingus
perform the service to humanity which it
could do to-day -—if mankind were smart
enough,

Touché! Why don’t we? Not that we communi-
cate for BCL entertainment; but are we getting
the most ourselves? Here we sit with a ““dingus”
that all but actually invades the other fellow’s
home, and many of us never get beyond the
weather and descriptions of rigs. Actual technical
discussions are interesting to most of us, of course,
because we are experimenters. But at that, these
things are just the near fringe of conversational
possibilities. Should we not regard them more as
conversation “openers’ and endeavor to explore
beyond them the probability of common interests
that could make for a real friendship? It must be &
pretty difficult art to master, since most of us are
dismally inept at it. But to do so should be our
goal in ’phone operating, since only in that way
can we realize the potentialitics that voice
working offers us.

B Strays P

In the course of my work as a research engineer
with a local manufacturer, I have run across cer-
tain types of connecting wire which should be su-
perior to the types commonly used in wiring
transmitters and other high-voltage equipment.
Belden No. 8838 is a stranded semi-flexible wire
with varnished cambric covering. It is only about

3 g-in. diameter and is very good for receiver and

exciter high~voltage circuits. Another good type is
lacquered Nu-Cor”’ made by the Cornish Wire
Co. It is a stranded wire about 84-in. diameter
with a rated break-down voltage of 13,500. Both
types come in a variety of colors, — WISV H.

RADIO COURSES

Start September
RADIO OPERATING ROADCASTING @ CODE
RADIO SERVICING @ TELEVISION
@ ELECTRONICS — [ year day course; 2 years eve,

Day and Evening Classes — t uDO reguest
NEW YORK YMCA SCHOOLS
4 West 63rd Street, New York City

iezo-Electric Crystals Exclusively

® Quality crystals of all practical frequencies sup-
plied SINCE 1925, Prices quoted upon receipt
of your specifications.

Our Pledge: QUALITY FIRST
SCIENTIFIC RADIO SERVICE

“The Crystal Specialists Since 1925 University Park, Hyattsville, Md,
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Jhe
HANDBOOK

» The 1940 edition of THE RADIO AMATEUR'S HANDBOOK
swings out in harmony with the modern tempo of amateur radio. Not
only is it rewritten from the top of its head to the tip of its toes, but its
whole internal structure has been reorganized to best and most logi-
cally present the picture of technical amateur radio. The 1940
HANDBOOK makes all previous HANDBOOKS hopelessly out
of date. Each subject is treated topically and then by its component
sections. When you want to learn something in particular about trans-
mitters, you will find your problem segregated. Perhaps it will come
under "‘construction" — in which dozens of modern, proved exciters
and amplifiers are described in detail — or under **Complete Trans-
mitters," in which rigs complete to the last power connection and mi-
crophone plug are shown. Or your transmitter question may refer to
one of the other chapters — that on *'Principles,’ or the one on ** Ad-
justment.” There are 32 chapters in this new streamlined HAND-
BOOK — a complete treatment of practical amateur operating and
constructional data. There are two introductory chapters, intended for
the newcomer first learning about amateur radio. There are four on
Principles and Design ~— not old-fashioned *‘theory," but a compact,
comprehensive course on 1940 radio fundamentals. There are fourteen
chapters in the Construction and Adjustment section, ranging from
workshop practice through B.C.l. elimination. There are five on an-
tennas; and five more on the Ultra-High Frequencies, with 28 and 56
Me. in one classification and all above 112 Me. in another. And
finally there are chapters on operating the station and regulations and
data. The enlarged index enables the reader to locate easily and
quickly the exact references he seeks. The 1940 HANDBOOK is
now not only the biggest book of its kind you can buy anywhere in
the world for a dollar; it is the whole structure of amateur radio re-
duced to type and set forth in 576 pages and 830 illustrations.

$1 postpaid in Continental U.S.A.

$1.25 postpaid elsewhere
Buckram bound edition, $2.50

American Radio Relay League
West Hartford, Conn.
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The BROWNING CONVERTER

Makes Your

e Auto

@ Stationary
Receiving Set

A 5-10 METER
RECEIVER

Closely follows one described in June, 1939, QST by
‘Thomasg apman, KK, Rubber-cushioned
mounting bracket and shielded leads supplied for
dashboard mounting and connection to auto radio,
which serves as IF and audio and supplies filament
and plate voltage. Works equally well with stationary

receivers.

@ Separate coils for antenna and oscillator
circuits for both 5 and 10 meters.
@ Band switching.
@ Antenna throw-over switch.
@ Al ooxlu air trimmed and air tuned.
[ Voltaﬁe stabilized.
@ 214" “Sun Ray” Vernier drive dial cali-
brated in approximate frequencies.
® Ad;ux ble to cover frequency bands
a 5- and 10-meter ban
[ ) Indxrect dial 1i; ghf.inx system facxhtatel
non-glare night
@ Dimensions only 4" x 67 x 416",
@ Totalcurrent drain .45 amp. at 6 volts; 10 ma, at 250 volts.
If your jobber hasn't it, write to

AMATEUR
NET

$24.90

Complete with 6K8,
laboratory wired
and tested

WINCHESTER, MASS.

ABBOTT DK2

21, Meter
Transceiver

Ideal for spring and summer portable
operation — simple and convenient

List Price $27.50
LESS TUBES AND BATTERIES
40% Discount to Amateurs

GENERAIL: The DK2 is a com-
pletely self-contained 112 me. radio-
phone transmitter and receiver, for
use in your car, plane, boat, or while
being carried, for portable work. It is
very simple to operate. The working
range i8 between 2 to 30 miles depending on the location. Aston-
ishing results have been obtained.

SPECIFICATIONS

(IASE: Size 113" long x 934" high x 634" wide, grey wrinkle
finish metal, heavy leather handle. All batteries are self-
contained in case. Removable side panel for easy access to the
batteries and tubes.

I II()E%I)I NCY: Will cover 112 me. to 118 me. (amateur 2.5 meter
an
BATTERY REQUIREMENTS: Three 45 volt B batteries like
Burgess 5308; and four No. 6 dry cells, or two Burgess 2F2H
batteries,
TUBES USED: One type 6J5GTX, one type 6G6G.
SHIPPING WEIGHT: 12 pounds.

For car use can be aperated from vibrater power supply
with an input of 6 to 7 watts

ARBRBOTT INSTRUMENT, INC.

51 Yesey Street, New York City  Bulletin on Request
L N R S g W
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Third U.H.F. Contest and Relay
Results

(Continued from page 45)

We regret that some messages failed to reach
their destinations due to the lack of active u.h.f.
gtations in certain remote sections of the country,
and because of unfilled gaps between already
existing centers of activity. For the henefit of the
fellows whose messages, for these and other rea-
sons, did not reach points of delivery, the tabula-
tion below should be of interest.

"Starting Traced Starting Traced
Station s Station Lo
Wi W3GPV. .

...W3FJ
W3GEF . .
W

112-224 Me.

Activity on 214 continued on both coasts, with
many stations ordinarily operating on Five
taking advantage of the extra points for 112-Me.
contacts. It is interesting to note that all the
activity reported from the sixth district in each
relay has been on 112 Me., with several of the
boys operating portable from mountain-tops,
and making very fine contacts over distances of
50 to 100 miles. Many of the message routes
in the East included stations transmitting on 112
Me. and tying in with 56-Me. stations equipped
with 112-Me. receiving gear.
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The Bliley LD2 Crystal Unit

for 80 and 160 meters re-

quires no constant super-

vision, no pampering, no

finger crossing. Just plug

it in your iransmitter and
forget it!

Whenever you wish to
©  transmit, this highly active
crystal will instantly snap

into operation. Warm-up
periods or prolonged trans-
S missions will cause no con-
/D i cern because the drift is
V5 less than 4 cycles/mec./°C.

And, you'll always know

your ifrequency because
each unit is accurately cali-
brated and guaranteed to
be correct within .03% in
your transmitter.

5| Centralab

plays no

favorites

A thoroughly democratic gent is Old
Man Centralab ... for he keeps his
“promises’’ no matter what “‘system”’ you
use. Whether you are talking to a handful
of listeners or to a frenzied football field.
.« . Centralab parts stand up under all
decibel deluges. An overwhelming ma-
jority of the boys vote for

CENTRALAB VOLUME CONTROLS

— CENTRALAB RESISTORS —
CENTRALAB SWITCHES.

“always specify centra lab

CENTRALAB" Milwaukee, Wisconsin

DIV. OF GLOBE UNION, INC,
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Variable Crystal Oscillator

Achieve frequency ﬂcxi‘bility: with erystal stability on 40 or
80 meters. Complete with six foot length of $29-9O ot

concentric cable, but less tubes and crystals,

New HYTRON HYTS

with carbon plate, ideal for 114 and 214 I
meters. ..., .. ... RS $3' 75 net

New Improved BROWNING
Frequency Medulation Adapter

with calibrated slide rule dial and power @,
supply, lesstubes. . .................. $1‘3-95 net

Kitof Ttubes. .oovviinisvennnnnrnsrcnnes $1‘.61 net

NOW -~ the only comprehensive hook on
Frequency Modulation by John F. Rider.. 98¢ net

New BROWNING
5-10 METER CONVERTER

Rubber cushioned mounting bracket and shielded leads
supplied for dashboard mounting and connection to auto
radio.

® Band switching.

® Antenna throw-over switch.

@ All coils air trimmed and air tuned.

@ Voltage stabilized.

@ Dimensions only 4 x 614" x 414",

® Total eurrent drain 45 amp. at 6 volts; 10 ma. at 250
volts,

o Complete with 6K8, laboratory wired $2 4. 38 ner

and tested........... .. ...

MEISSNER F.M. ADAPTER
IN STOCK

welL weLJA W2KWY

\'IUR%%I—VALUE IS ©UR RECORD OF ROYAL SERVICE

 HARVEY

103 WEST ~3rd STREEY « NEW YORK, N. Y.
CABLE ADDRESS: “HARADIO"

For the first time in any relay, 114 meters were
used in the forwarding of test messages. W1AH,
portable at Wolcott, Conn., sent his message via
WI1AIY on 224 Mec. From there, uging the same
band, it was relayed to W1HDQ, who was re-
celving on 114 and transmitting on 56 Me.; it then
was routed on Five through W3AC/3, W2MO,
W2LAU/2 to W2KBP and mailed to the ad-
dressee at Manasquan, N. J. W1AIY’s message,
addressed to W1BBM, also went via 224 Me. to
W1HDQ and thence on Five and 214 as far as
WISS.

Comments

“One station was worked after he changed to
¢.w., it being impossible to make him out on
"'phone. A wider use of straight ¢.w. would make
possible more DX contact, as many carriers were
too weak to copy on ’phone.” ~— W3AC. “This
uw.h.f. contest was indulged in with great interest
by the Southern California gang. I am looking
forward to the next and hope to put some time
in on the “humps’” where some real scores will
result.”” —— WENCP. “The route Detroit to Chi-
cago, W8QDU-WBCVQ-WIVHG, was open dur-
ing the entire relay. A branch route north to
Grand Rapids (WS8RKE) was also open during
the entire period. The relay was a lot of fun.” -
W8CVQ. ‘““Please emphasize the importance of
working c.w. 1 am certain that plenty of work can
be done if some of the fellows would bias their
amplifiers so as to work e.w.” — W38DBC(C. “I
am looking forward to the next u.h.f. relay in the
spring when the hills will be full of portables,
perhaps including mine,” - W2KKE. “The net
of stations from W8CIR through Illinois func-
tioned perfectly at all times as usual, and the
addition of the Five-Meter Net in Illinois helped
to swell the message total. You may rest assured
that as soon as the gap is filled from the East
Coast and s line extended to the West, we here
in Ohio and Michigan will guarantee our part in
making successful any future relays.” - W8QDU.,
“Tt is well to note that at all times the signals
from my portable location were e.w. since pre-
vious experience had shown it to be the best for
weak signals,” — W8BHY. “I am planning for
the next one now and will be on 112 Me. also.”
- WIKIK.

B Strays g

While rebuilding my “Q” I hit upon a kink
which might be interesting to others who have
had trouble with the plugs at the ends of the bars
pulling out or corroding. I removed the plugs,
cleaned them with gasoline and earborundum
cloth and cleaned the inside of the tubes at the
ends. I then bought some 14-in. brass hose
clamps from a hardware store and placed them
over the outside of the tubing and used them to
clamp the plugs firmly in place. I finished up by
covering the entire joint with several coats of
fish-oil weatherpoof varnish. ¥ have had no
trouble since giving the joints this treatment and
the final loads the same in fair weather and foul.

— WeMCQ.



Something to Co About

L.eRoy Anspach (W3BD) of Philadelphia, Pa., pictured here with his rig and pet
rooster, explains that the Astatic Mlcrophone shown in photograph has been ““in
constant use for two and one-half years.”" Countless other amateurs could report

sutmllar satgfacto&) service from Astatic Microphones. See Astatic’s newer models ;‘,’%’,ﬂfiﬂf%ﬁ;’,-:i’,,‘,,’,{;ﬁ‘f,’,‘,',‘g;
and voice-range m° -
at your radio jobber's. els. List Price »ovnos $16.50

ASTATIC MICROPHONE LABORATORY, INC.
YOUNGSTOWN’ OHlo lnCanada:Canadignf:rsi!;ﬂc,Ltd.,Toronto

Astatic Crystal Products Licensed Under Brush Development Co. Patents

%%W»%WW«%MW

Are You PLANNING or WAITING for a Better Job?

TRAINING is the difference between a future and “‘just a job" ——

Amateur Experience Backed by Technical Training Prepares
You for a Career in Radio and Television Engineering

Your future in radio depends upon your ability. Why not take advantage of your valuable
amateur experience and use it as the basis for a modern course of training in Practical
Radio and Television Engineering? Radiomen like yourself should be the first to visualize
the amazing opportunities that radio and television have to offer to men who are tech-
nically equipped to step into the new jobs being created every day by new, modern devel-
opments. Success is no accident! The only difference between a $1800 a year man and a
$4000 a year man is ability gained through training. This opportunity is YOURS ...
now! The fact that men in more than 300 broadcasting stations select CREI training is
proof it must bring results, May we send you the complete details?

Your Choice of HOME STUDY or RESIDENCE Training in
PRACTICAL RADIO and TELEVISION ENGINEERING

& THE HOME STUDY WAY — A spare- @ THE RESIDENCE COURSE — A thor.
time study plan covering every important phase  ough one-year course at the school in ‘Washing-
of Radio and Television Engineering. Personal- ton, D. C. Combines theory with practice on
ized instruction service and helpful guidance. A modern, working eqmpment 95% of graduates
modern course for men in the radio industry. during past 5 years stepped into good jobs.

-~ In our effort to answer intelligently your inquiry, please state briefly your
radio exiimence, education, present position — and whether you are inter-
ested in Home Study or Residence training.

DEPT. Q-6 3224 SIXTEENTH STREET, N. W. WASHINGTON, D. C.

3

CAPITOL RADIO ENGINEERING INSTITUTE

i
i
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HENRY RADIO SHOP

BUTLER, MISSOURI

SELLS EVERY RECEIVER!

Qur experience selling every model amateur re-
ceiver, of all makes, enables us to help you get the
best set for your use. We are the World’s Largest
Sellers of Amateur Receivers and Transmitters because
we make it to your advantage to buy from us.

You get best trade-in for your receivef. Get our offer,

I finance all terms myself so that I can give you better
terms with less cost-—1less red tape — quicker ship-
ment. Write me for terms.

You get ten day free trial of any receiver. Immediate
shipment from our world’s largest stock or shipment
from the factory if you prefer.

So send to me for any amateur equipment in any
catalog or ad. I guarantee you can’t buy for less or on
better terms elsewhere. We have all Stancor, Thordar-
son, other kits and can supply wired ready to use.
Write me about your needs and wishes. Tell me what
you want and how you want everythmg handled.

@&@m

VAAAAAAAAAAAAAAAY
AMATEUR RADIO LICENSES

Day and Evening Classes in Code and Theory
HOME STUDY COURSES

Reasonable, Efficient and Thorough, Hundreds of
Licensed Students Now on the Air

American Radio Institute, 1123 Broadway, New York, N. Y.

QUALITY BBOVE ALL

SOLAR

CAPACITORS
’ Write for Catalog
SOLAR MFG. CORP.
BAYONNE. N. J.

take THE New RADIO EXAMS

IN YOUR STRIDE W@%
' IR

Newly-written, low-cost, home-
study courses, under supervision
of Arthur R. Nilson, twenty POLICE
years co-author of technical AIRCRAFT
FORESTRY
BROADCAST

radio books. Thousands of pro-
fessional radiomen use Nilson
and Hornung textbooks to keep
up to date. Now Arthur R. Nilson will give you direct,
detailed lessons, step by step.

SEND FOR FREE 16-PAGE BOOKLET “What
the Modern Radioman Must Know.” Make this
step toward your successful radio career.

NILSON RADIO SCHOOL
51 East 42nd St., New York, N. Y.

- """'nn.,, :

Ham Shacks
(Continued from page 61)

11th International DX Competition with good
prospects of winning it in the 12th. He is also a
member of the Rag Chewers’ Club and has worked
96 countries to date.

W4DRE

Tre neat-looking arrangement in the
upper right is WADRE over which L. M. Sparks
of Gaffney, S. C. presides. The transmitter is
built up in the left-hand rack. It is & three-stage
affair with a 6L6 erystal oscillator, 'T55 doubler
and push-pull T55’s in the final amplifier. Two
heavy-duty power supplies delivering 1000 and
1500 volts occupy the lower portion of the rack.
Above the r.f. unit is an antenna-coupling net~
work which feeds a single-wire matched-im-
pedance antenna system.

In the rack to the right is the HQ-120X re-
ceiver, a loudspeaker and a patching panel for
connecting the receiver to any one of several
receiving antennas. A substantial shelf-type
operating table is fastened to the front of the
racks. It extends across the width of both racks
providing plenty of operating space.

“L. M.” has been licensed for about four years,
although he has 8 long history in communications
work. At present he handles transmission and
the toll cable test board on the Washington-
Atlanta Toll Cable. W4DRE must have run up
some sort of a record in raising 105 stations of the
first 107 called when the rig was first put on the
air. He made WAS in two months, winning a sil-
ver cup offered by the Chattanooga Radio Club.
He holds ORS and EC appointments. Likes to
handle traffic and chew the rag.

WOKJIF

Evcenz Vax Sroxrr’s station, WOKJF,
is one of the well-known ’phone stations in the
Mid-West. A comparison of the photo shown
here and the picture of the same station which
appeared in the February, 1935, issue demon-
strates the striking changes which have taken
place in the design of amateur radio gear.

The latest transmitting gear is set up in com-
pletely-enclosed rack cabinets, The main trans-
mitter is in the six-foot cabinet at the rear of
the shack, In addition to the necessary power
supplies, the cabinet houses the transmitter
proper — 2 three-stage arrangement, consisting
of 6L6 crystal oscillator, 814 buffer-doubler and
T200, all coupled capacitively — and a Class-B
modulator in which 203Z’s are used. A B&W
“bhand-hopper” is used in the oscillator stage,
while plug-in coils are used in the other two
stages. The final amplifier may be coupled
through a variable link to either a 600-ohm line
or a concentric line, depending upon which of the
available antennas is in use. The modulator is
driven by the Operadio 14-watt audio unit to the
left of the HQ-120~-X receiver.

A 400-volt power unit supplies plate voltage for
the oscillator and bias for the final. A 1400-volt
unit supplies the buffer and modulator, while a



BLILEY Vi -

Suppose you want to change trans-
mitter frequency —perhaps to dodge
QRM, . With the Bliley Vari-X sitting
on your operafing table, you just
rotate the conirol knob on one of the
two VF2 Wide-range Variable Crystal
Units plugged injo the panel sockets.
If the first crystal should not take you
where you want to go, you merely flip
the selector switch to the second unit.
And, of course, you can instantly plug
in_other VF2 Units which may be on
hand for allowing a greater operating
frequency spread. See .your Bliley
- Distributor for complete details on
this full crystal controlied exciter—
ask him for descriptive circular D-2.

FOR GREATER
OPERATING PLEASURE

|
EASY TO LEARN

lt is easy and pleasant to learn the modern
— wi an Instructograph Code

Tencher. Ideal for the beginner or advanced

student. ® tapes available ranging

from slphabet for beginners to typical mes-

sags on all subjects. Speed ranﬁMS 40

n Always rea

having someone send to you.

FOR SALE OR RENT
STANDARD with 10 tapes and book of
instructions, A.C. motor‘ eeoneees 324,50
‘With spring-wound motor,......... $18.50
JUNIOR with 5 tapes and book of instriuce
tions (not rented) .. ...hooreeeennn. $12, 00
RENTAL Standard wi ; 10 tapes and bool
of instructions $3.00 first month, $2.25 each addxtional month. Refer-
ences or $10 deposit required. All'rental payments may be applied on
the purchase price should you decide to buy the equipment.

Write for detgils today

RAPH COMPANY

2L Place, Chi ,» Ilinois
Re rzsmlatwe or éana da:
Radio Gollege of Canada, 54 Bloor St. West, Toronto

CODE|

beats

Lightweight, reliable, guaranteed—
the only complete line of radio
control equipment for models.

Ask your dealer or send 10c
Jor illustrated Instruction
Booklet.

No. 211 Flyweight Receiver

$6.795 Y
HADIO GONTROLG - HEADOVARTERS

GRANBY CONNECTICUT U S A

NOW BUNNELL MADE

J. H. Bunnell & Company, manufacturers of
high grade telegraph instruments, now offer
the new and improved Bunpeli-Martin Flash
Keys, having acquired the tools, jigs and
materials on hand from the Martin
Research & Manufacturing Corp.,
also the “CENTURY"” High Fre-
quency Buzzers, as previously manu-
factured by the Federal AC Switch
Company, of Buffalo, New York.

215 Fulton Street .

Write: J. H. BUNNELL & COMPANY, Dept. <“T*

CENTURY BUZZER
TYRE {7-3 i

SHBUNNELL & CO.N

New York City
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1941 Model 1696-A

MODULATION MONITOR

You've solved yvour problem of getti maximum efficiency from

ng ;
your transmitter when you invest in a Model 1696-A Modlllatign

Monitor. Plug it into your AC line — make simple coupling to the

transmitter output and the monitor showsa;

@ Carrier Reference Level @, Percent of Modulation @ Instantaneous

Neon Flasher (no inertia) indicates when per cent of modulation

has exceeded your predetermined getting. Setting can be from

to 120 per cent.

Helps comply with FCC regulations., Has two RED@DOT Lifetime

Guaranteed Triplett instruments. Modernistic metal case, Model

1696-A — Amateur Net Price. . ... ivverenesnnanaran ... $34.84
Also available as a rack panel mounting unit

For More Information — Write Section 256, Harmon Drive

THE TRIPLETT ELECTRICAL INSTRUMERT CO.
Bluiften, Ohis

bl VV/ER

“WHAT MAKES A LOW DRIFT,CRYSTAL?"

Regardless of whether the cut of a crystal is called A, X, Q or Z,

if it is cut at an angle from the optical axis, on the mechanical axis of

& piece of gquartz, and has a temperature coefficient of 0 to 77 cycles

per degree centigrade per megacycle, it is a low drift crystal,” The

degree of the angle determines the amount of drift with temperature
ge.

HIPOWER “‘Rubies’’ are cut at an angle which allows us to guaran-
tee them to have a drift with temperature change of less than 4
cycles per degree centigrade per megacycle. Mounted in holders,
especially designed to dissipate heat, they present an outstanding
example of an active low drift crystal unit.

The HIPOWER CRYSTAL COMPANY, one of the oldest and
Ia.rv;{est manufacturers of crystal units for Broadcast, Commercial
Aviation and Laboratory use, is able to offer the amateur low drift
precision crystal units at attractive EncesA because of their large
production and the exclusive HIPOWER grinding process.

FREGUERLY

“EMERALDS"

°C, per MC, ith

“RUBIES"

RIBOWER Guaranteed to have One of the finest
s o TR a drift with tem- amateur crystal units
fquan1z CRYSTAL UNIT\, erature change of available. Guaran-
bz 4 egs than 10 CVY, per

teed drift of less than
4 CY, per °C, per

B o Mg i Fader
meters, ... $3-35 meters. ..., 34-50
Special 20 Special 20

meter unit, . ... $5.50 meter unit.....$7.25

2035 CHARLESTON ST.

AVAILABLE AT YOUR PARTS DISTRIBUTOR

HIPOWER CRYSTAL COMPANY

CHICAGO, HL.

gllllrii unit delivering 2000 volts takes care of the
al,

One rather novel kink in the construction of the
rig is the use of a section of automobile radiator
as the ventilating louvre at the top of the cabinet.
A fan behind this section keeps the air moving
so that over-heating, because of the enclosed
construction, is avoided. This transmitter is used
principally for 4- and 14-Me. operation.

The unit at the left end of the operating desk
is an all-band Temco rig with bandswitching
which is used mostly for 1.8- and 28-Mec. work.

“Van” likes to visit other hams and they are
always welcome at WOKJF.

B Strays s

Transmitting tubes of different ages are quite
apt to show different characteristics and it is
often difficult to get a pair to load evenly in push-
pull. The load may be evened up by using the
same system sometimes used in Class-B audio
amplifiers — that is, by splitting the grid wind-
ing at the center and feeding in separate biasing
voltages to each grid. The two sections of the grid
winding are connected through a blocking con-
denser and the grid bias of the poor tube adjusted
until the tubes load evenly. — W5HNB.

— S m—

Headline in New York Times: “City Votes
$100,000 for Battery Tube.” Sub-head: ““Calls
Qutlay for Tunnel to Brooklyn Tremendous.”
Hil — W1GJJ.

It should be of interest to those who use pri-
mary keying to know that tungsten contacts will
stand up indefinitely, while ordinary contacts
may not last more than two or three days. I pur-
chased these contacts, of which several styles are
available, from a local automobile supply house.
They are used in distributors. — W4CCH.

See the NEW VIBROPLEX

AT YOUR
DEALER’S

“CHAMPION"

Standasd  size  black
crystal base, Chromium
finished tep parts.
Equipped with 3/16'
contacts. Furnished
without eireuit eloser,
cord and wadge.

Left-hand ma-
chines $I extra.

Easy to Learn...Easy to Use

Like all true champions, this new genuine
Vibroplex “Champion’’ defies competition. Amazingly easy to
tearn, professionally fast and easy to operate and made to last for
vears, imagine a genuine full-sized Vibroplex key with up-to-date
exclusive Vibroplex features for only $9.95. If you y

can use the Standard key —— you can send better,

faster and with less effort with the ‘‘Champion’
Vibroplex, Sim})ly press lever — Vibroplex does
the rest. Ideal for *‘Ham”’ or professional, See the
“‘Champion’’ at your dealer’s today. If he cannot
supply vou, write or order direct from us. Remit by
money order or registered mail. Write to-day for
o tive literature of other Vibroplex models
including the sensational 1940 De Luxe models.

THE VIBROPLEX CO., Inc.
832 Broadway New York, N. Y.

mark identifies
the Genuliine
Vibroplex
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A directory of suppliers who carry in stock the
products of these dependable manufacturers.

) Lallicra“ers/{

SUPER DEFIANT

ALBANY, N. Y. LUncle Dave's Radio Shack 356 Broadway

ATLANTA, GEORGIA 265 Peachtree Street
Radio Wire Television Inc.
BOSTON, MASS, Radio Shack

BOSTON, MASS.

167 Washington Street

) 110 Federal Street
Radio Wire Television Inc.

X 542 East Fordham Rd.
Radio Wire Television Inc.

BUTLER, MISSOURI

BRONX, N. Y.

3

211-215 N. Main Street
Henry Radic Shop
CHICAGO,ILL. 833 W. Jackson Blvd.
Allied Radio Corp.

P01-911 W. Jackson Bivd.
Radio Wire Television Inc.

CINCINNATI, OHIO
United Radio, Inc.

CHICAGO,ILL.
1103 Vine Street
395 E. Jefferson Ave.

Radio Specialties Co.

DETROIT, MICHIGAN 11800 Woodward Ave.
Radio Specialties Co.

HARTFORD, CONNECTICUT 227 Asylum Street
adio [nspection Service Company

HOUSTON, TEXAS 4021 Huey Street

DETROIT, MICH.

R.C.& L. F. Hall

INDIANAPOLIS, INDIANA 34 West Ohio Street
Yan Sickle Radic Supply Co.

JAMAICA,L,I. 9008 166th Street

Radio Wire Television Inc.

KANSAS CITY, MO. 1012 McGee Street
Burstein-Applebee Gompany

NEW YORK, N. Y, Harrison Radio Co.

NEW YORK, N, Y.
Redio Wire Television Inc.

12 West Broadway
100 Sixth Ave.

NEWARK, N. J. 24 Central Ave.

Radio Wire Television{nc.

READING, PENN.
George D. Barbey Company

SCRANTON, PENN, o 519-21 Mulberry Street
Scranton Radio & Television Supply Co.

SPRINGFIELD, MASS.  T.F. Cushing 349 Worthington St.

WASHINGTON, D. C, 938 F Street, N. W.
Sun Radio & Service Supply Co.

404 Walnut St,

oy

INSTRUMENTS

ALBANY, N. Y,

Lincle Dave's Radio Shack 356 Broadway

ATLANTA, GEORGIA . 265 Peachtres Street
Radio Wire Television Inc.

BOSTON, MASS, Radio Shack 167 Washington Street

BOSTON, MASS. 110 Federal Street
Radio Wire Television Inc.

BRONX, N, Y, 542 East Fordham Rd.

Radio Wire Television Inc.

211-215 N. Main Street

BUTLER, MISSOURI
Henry Radio Shop

CHICAGO,ILLINO S 833 W. Jackson Blvd.
Allied Radio Corp.

201-911 W. Jackson Blvd.

CHICAGO,ILL,
Radio Wire Television Inc.

CINCINNATI, OHIO 1103 Vine Street

{nited Radio, Inc.

JAMAICA  L.I. 9008 166th Street
Radic Wire Television inc.

LITTLE ROCK, ARKANSAS 409 W, 3rd St.

eem Radic Company

MINNEAPOLIS, MINNESOTA 1124-26 Harmon Place

Lew Bonn Company

MUSKOGEE, OKLAHOMA 204 No. Twelfth Street

Home Radio Mart

NEW YORK,N. Y. 100 Sixth Avenue

Radio Wire Television Inc.

NEWARK, N. 1. 24 Central Ave.

Radio Wire Television Inc,

READING, PENN, George D, Barbey Co. 404 Walnut Street

SCRANTON, PENN, 519-21 Mulberry Street
Scranton Radio & Television Supply Co.

WASHINGTON, D, C, _ 938 F Street, N. W.
Sun Radio & Service Supply Co.

Listings on this page do not necessarily imply endovsement by QST of the dealers or of other equipment sold by them.

121



100-102 Brookline Avenue, / w Boston, Mass.

Exclusive European representative: C. Webb Ltd.. 14 Soho St., Londen, with
branches at 58, Victoria Street, St. Albuns. Herts, und also Kent Street, Rirmingham

A LONG WAY

A GOOD
’ Ken-Raé

Radlg],;l!ﬁ.

ON - v
. eo‘::so a:?lTK‘en-Rad Flectric Lamp Bulb®
dio tu!

RADIO

ENGINEERING, 5 oion, ot marine

radio telegraphy and telephony, I\/?:rse telegraphy and railway

UBE & LAM

ra

N-RAD T
M:E::faeturon of all tyPes of

LEARN RADIO «TELEVISION

60-page catalog on request. Oldest, largest and best
i quipped in New Engl Wiite for new catalog.

accounting taught thoroughly. 48 weeks' engineering course,
MASS. RADIO SCHOOL jvalent to three years olygo{legc radio work. ool esgtablished
18 Boylston Street Boston, Massachusefts ?3?4, All expenses low. Catalog free.

DODGE'S INSTITUTE, Day Street, Valparaiso, Indiana

COMMUNICATIONS CRYSTALS
HOLDERS AND OVENS

» Precision Made by Mi&?
WRITE FOR CATALOG G-T ’

BLILEY ELECTRIC €O., ERIE, PA.

[ GENERAL




HAM-ADS

(1) Advertising shn.llaglertﬁin to radlo and shall be of
nature of interest to radio s or expert 8 in
thelr pursuit of the art.

(2) No display of any character will be accepted, nor can
any special t; )gugraphlcal arrangement, such a8 all or part
capltal letters be used which would tend to make one adver-
tisement stand out from the others.

(3) The Ham-Ad rate is 15¢ per word, except as notedfin
paragraph (6) below.

(4) Remittance in full must accompany copy, No cash or
contract discount or agenecy commission will be allowed.

(6) Cloi date for Ham-Ads Is the 25th of the second
month preceding publication date,

h(iﬁ) A special rate of 7¢ per word will apply to advertising
which, in our judgment, 15 obviously non-commerecial in
nature and 18 placed and signed by a member of the Ameri-
can Radlo Relay League. Thus, advertising of bona fide
surplusequipment owned, used and for sale by an individual
or apparatus offered for exchange or adver! inquiring
forspecial equipment, if I?Iy s member of the American Radio
Relay League takes the 7¢ rate. An attempt to deal in ap-
paratus in quantity for profit, even if by an Individual, is
commerclal and all advertising by him takes the 15¢ rate.
Provistons of paragraphs (1), (2), (4) and (5) apply to all
g.ggg;tismz in this column regardless of which rate may

Having made no investigation of the adver-

tisers in the classified columns, the publish-

ers of QST are unable to vouch for their

integrity or for the grade or character of the
products advertised

QUARTZ — direct importers from Brazil of best quality pure
quartz suitable for making piezo-electric crystals. X
Diamond Drill Carbon Co., 719 World Bldg., New York City.
CRYBTALS in plug-in heat dissipating holders. (Guaranteed
good oscillators. 160M-80M, $1.25. (No Y cuts.) 40X, $1.65,
80M vari-frequency (5 kilocycle variance) complete, $2.95.
State fr%;iuency desired. C.0.D.’s accepted. Pacific Crystals,
1042 8, Hicks, Los Angeles,

CALLBOOKS —- Spring edition now on sale cuntaining com-
plete up-to-date list of radio hams throughout entire world. Also
world prefix map, and new time conversion chart. Single copies
$1.25. Canada and foreign $1.35. Radio Amateur Call Book, 610
8. Dearborn, Chicago.

QST’s wanted prior to 1923. ¥loyd Norwine, WORKC.
?,SL’s—-samples. Brownie, W3CJl, 523 No, Tenth St., Allen-
own, Pa.

CRYSTALS, mounted, 80-160, $1.25, V-cut 40, $2.25. RO
Crystals, 338 Murray Ave., Arnold, Pa.

ALL communication equipment at lowest prices. Sale on used
receivers, write for list and details, WOKJF, Van Sickle, 34 W,
Ohio 8t., Indianapolis, Ind,

QSL's, Samples. W5FGE, Hattiesburg, Miss.

1000 watt G.E, transformers 1100-2200-4400 volts each side c.t.
Guaranteed. $13.50. Dawson, 5740 Woodrow, Detroit, Mich,

WANT RME-70, HQ-120-X, Sell $135. Conn saxophone, with
case, Iyre, reeds. I-flat alto. Silyer plated. Gold bell. Pear] inlaid
keys. Latest tuning device. Excellent condition. Cash $85.
W9DMY, Hebron, Neb.

HAVE 12 gauge Remington Automatic, 1 inch 1.5 focusing lens
for Bell & Howell 8 mm. camera. Want large modulation trans-
former, pair modulator tubes, receiver, or? W6PYR.

SELL Stancor twenty P transmitter. Also fitteen watt speech
amplifier. WOQJB.

WANTED — portable 110 v. a.c. generator 300 watts. WoFHY .
SELLING small transmitter equipment, highest offer, get List.
Condon Kirk, Niles, Mich.

PBXA complete with preselector, heavy dquty National power
%‘ﬁﬁlfﬁtubes' speaker, 10 to 160 bandspread and F coils, $45.

WANTED: HRO Senior for cash. State condition. WAFZW.
BSELL 110 d.c. 220 60 eycle 3 phase MG and trans, 3.5 k.v.4., both
$60. 1000 volt kw, d.c. generator, $15.; 50T, $3. Other bargains.
List free. W4DOO, Stuart, Fla.

SHURLE 5B double-button carbon mikes — $3.49, postpaid;
mike rings with springs, 49¢; combination — $8.75 postpaid.
WBRRL, Dymae Radio, 1531 Main St., Buffalo, N. Y.

FOR sale: Colling 30FXB phone transmitter. No reasonable
offer refused. WOAR.

WANTED: one set National ¥B7 20 meter bandspread coils.
WIAHX,

UBED microphones. Cooper SBupply, Quiney, L1,

COLLINS 30J, 10 and 160 meter coils, crystals, mike, relays,
new condition, guaranteed — $475. Harvey UHX-10, 10 and
160 meter coils, crystals, mike, 6 v. dynamotor, two relays,
Ward antenna, 10 meter converter. Cost $160., take $75. Guar-
anteed used lggs than 20 hours. H. B. Hightower, Damascus, Ga.
GENERAL Electric dynamotors 24/750 voits 200 mils, $12.50.
500 watt 500 cycle alternators with exciters, $8. 500 watt 6-16
volt Aireraft, $8. Unuséd ex-navy material. Henry Kienzle, 215
Hart Blvd., Staten Island, N. Y.

ATTRACTIVE call letter sign — automobile or station, 40¢ —
2 for 75¢ postpaid. Free circular. Andersen, WOZMQ, 1520 W.
66 8t., Minneapolis, Mi

WANTED: complete QST's for 1920 through 1925; 1927
through 1931, W3HCQ.

Q8L — BWL, June bargain prices. Fritz, 455 Mason, Joliet, HL
CRYBTALS — AT out, $1., 17504000, 1deal size. 3 blanks $1.
Q80 Crystals, Indiana, Pa.

SACRIFICE combplete station. 1 kw. phone transmitter, Xtal
Pro with g{eak preselector. W2DVS, 81 Smith Ave., White
Plains, N. Y,

MODERN 200 watt phone transmitter complete, 20 to 160
meters, $150. W2HBUE, Eimsford, N. Y.

SL's — BWL'’s. Economical, colorful, illustrations. WIQKS
{Meade), 819 Wyandotte, Kansas City, Mo.

SIGNAL Bock — hoost 'em ten, twenty times with a 3, 4 ele-
ment Rotary. Rugged all-steel, hi-torque Rotators, Alumalloy
elements, Selsynchronous indicators; save half your beam costs.
Photos, bulletins. Rotary Array Service, WSML.
REBUILDING final, sell four good used 204A’s, $5. each; 2 250
watt Johnson tube sockets, $1.75 each; 2 filament transformers
11 volt 4 amperes, $2. esch. WIJVE,

CRYSTALS — police, marine, aircraft, amateur. Catalog on
request. C—W Mig, Co., 1170 Esperanza, Los Angeles.
Q8L's — BWL’s. 100, 3 color, 75¢. Lapco, 944 W. 39th, Ln-
dianapolis, Ind.

TELEPLEXES, lnstructographs boughi, sold. Rysn's, Han-
nibal, Mo.

MACAUTO code machines: low monthly rental 50,000 words
practice tapes. Write N. C. Ayers, 711 Boylston St., Boston,
Mass, GRAnite 7189-W.

SELL: 300 watt 110 volt converter, 1/20 Horsepower 110 d.c.
reduction gear motor, Teleplex, Victor code records, Mac ose.,
10-inch bench saw. Thomas Connor, 258 E. Cottage St., Dor-
chester, Mass.

ﬁSL's. New samples. Maleco, 1805 St. Johns Place, Brooklyn,

DOUGLAS Universal modulation transformers, 50 or 100 watts
audio. Lowest price. One year guarantee. Postpaid. Write
WOIIXR, Rice Lake, Wis.

CUSTOM ground 40 M X-cut crystals in ceramic holders,

$2.50. 160-80 M crystal, §1. Koradio, Mendota, Il.

QB8L's, Maps, Cartoons. Free samples, Theodore Porcher, 7708

Navahoe, Philadelphia, Pa.

USED receivers. Bargains. Cash only. No trades. Price list 3¢.
3DQ, Wilmington, L

QSL’s for 1940. Better in ideas, workmanship, and value, Free

samples to hams. W2FJE, 101 Hanson Place, Brooklyn, N. Y.

CRYBTALS: famous P.R., mounted in iatest Alsimag 35 hold-~

ers — 40, 80 meter PR-X, 160 meter PR-Z, $3; 40, 80 meter

PR-Z (low drift), $3.50; 20-meter PR-20, $4.50; uncondition-

ally guaranteed. Immediate shipment. Wholesale Radio Labs.,

Gouncil Bluffs, Iowa, WIGFQ,

QSL's — By W8NOS —~ 13 Swan 8t., Buffalo, N, Y.

QSL's? — SWL's? Unbeatable. Patronize a real ham. Samples?

WSDED, Holland, Mich,

WANTED: burned out G.E. P-0018A tube used in diathermy

equipment, W7GRL.

SELL -~ teletype Morse xmir less motor and cord, J. . Smith
radio correspondence course. W9BSJ.

CRYBTALS: set of three Marine frequencies: 2198, 2670 and
2738, low-drift, mounted low-loss holders, within .025%, $20.
Ham Crystals, 1104 Lincoln Place, Brooklyn, New York.
WILL gell — complete 200 watt phone and CW xmitter with
Howard 450 receiver ~— $185. Details and picture on request.
WYHILH, Sidney, Mont.

LOOK. 50 attractive 2 color QSL’'s, SWL’s. Send 30¢. Vacho-
vets, Glenville, Tarrytown, N. Y.

NATIONAL 1” CRM oscilloscope (new) and Hallicrafters
Super-7; both, $30. W2LUU.

RECONDITIONED receivers at lowest prices. Write for big
ligt ~— no red tape in buying them on time. Write to Leo,
WIGFQ, today.

BARGAINS on power supplies — all new in original cartons:
550 volts at 200 ma., $10.; 1110 volis at 300 ma. complete with
chassis, ete. Write for big list. WOGFQ, Council Bluffs, lowa.
TRANSMITTER headquarters: 70 watt rigs, $35.; Utah 40
watt xmtrs with modulators, only few at $49.50. Lowest prices
on special beam tubing — get our specials at terms to suit you.
(et acquainted today with Leo, WIGFQ, Wholesale Radio
Labs,, Council Bluffs, Iowa.




SACRIFICE: new Hammarlund HQ-120-X. Used abt 30 hours.
Complete, $100, W3FYW.

SELL, trade, $250. Fone transmitter, car? W8QXU,
COMPLETE Ham station, everything new, for $54.06 — UTC
8X25 kit, $22.56 with tubes, xtal, meter — Hallicrafters Sky
Buddy, 829.50 — Mac key, $1.— Easy terms. Sceli’s Radio,
Hartford, Conn.

BEST Klace to get amateur receivers, transmitters, parts is
WOARA. Lowest prices; best trade-in allowances; best terms
(financed by myself and arranged to suit you); personal atten-

Wn to see that you are 100% satisfied. Write. WOARA, Butler,
Mo.

RECONDITIONED guaranteed receivers and transmitters.
Nearly all models cheap. Lowest prices. Free trial. Terms. List
free, 8X-23, $89. WOARA, Butler, Mo,
BRAZILIAN quarts — importers of highest quality tested
quartz suitable for cutting piezo-electric erystals. Donald M.
Murray Co., 38 Pearl St., N. Y.
NATIONAL 600 watt phone transmitter with improvements
including NTE-A. Receiver 2 months old NC101XA noise lim-
iter. Description and photos by mail. Make offer. W2BEQ.
CRYSTALS: When comparing c%stals note the high power out-
put and keying smoothness of Eidson T9 crystals and don't
overlook their fracture resisting features. guaranteed —
always the best buy. 40, 80, and 160 meter bands, $1.60 post-
paid. T9 ceramic holder, $1. C.0.D.’s accepted. Complete line of
commercial frequency crystals, inquire. Sold by: Frank Anza-
lone, 875 W. d6th, N. Y. C.; Henry Radio Bhop, Butler, Mo.;
e Hargis Co., Austin, Texas; Radio Doc, 721 8. Main, Los
Angeles.‘ Calif.; Xerr Radio Shop, El Paso, Texas; Pembleton
Labs., F't. Wayne, Ind.; Valley Radio Distributors, Appleton,
Wis., Casa Edison’s, Havana, Cuba; and Eidson’s, Temple,
Texas.
150 watt transmitter, $50. 60 watt phone, $65. 30 watt modula-
tor speech and power, $21. 300 watt transmitter, $85. Frampton
Radio, Blackwell, Okla. .
WANTED: 1250 or 1500 volt, 500 mil power supply, DB20,
5-10X, Thordarson amateur speech amplifier, 300 watt multi-
Iﬁtﬁl modulation transformer. Haynes, 2413 Mallery, Flint,
c.
GIL cartoon QSL’s. Samples. W1CJID, Gildersleeve, Conn.
RME-9D special receiver — 10 to 160 meter bands — extra
good bandspread. A-1 condition, $50. 1 filter choke, weighs 85
pounds, wound with No. 22 wire, insulated between each layer —
u.c, resistance 50 ohms, 50 Henry, $25. 1 filament transformer
(Thordarsonﬁ Txpe 6414 10 v. (@ 6.5 amp, e.t. Tapped primary,
#3. 1 204A RCA tube, good condition, 810. 1 four cycle three
%I:ﬁ%&\orae power gas motor — Briggs and Stratton, $20.

QSL’s, Samples. WIRUJ, Auburn, Nebr.

SELL new 1940 Bky Champion, $40. John Hart, 1123 Broad-
way, N. Y.

SELL: RME-69, vertical xtal speaker, complete — $90. cash.
DB-20, $25. cash. Don., 901 Ann Ave., Kansas City, Kansas.

BALTIMORE Hama: for sale — Deluxe 250 watt 20 meter
phone, CW rig; six meters; PP 35T's final; TZ-40’s modulators,
Algo have Johnson 100CD 110, $8.; 2 new 100 TH's, $10. each; 2
used RCA 814’s, $8. each, Local hams visit any eve. Joseph
DiPietro, Jr., 2313 Eutaw Place, Baltimore, Md.
HALLICRAFTERS 8X-23 — $75. W5LMO, Bowie, Texas.

SELL; Sky Challenger, perfect condition, $30. — or trade for
lathe, W2CHF, 53114 — 63 St., Maspeth, L. L

TUBE bargains — New RCA, ete., £10's, 801's, 841's — $1.
each, 211's, 83.50 each. New RCA, Arcturus, Raytheon 32's,
33's, 54's, 38's, 87's, 38's, 3944’3, 1A6's, 112A's, 48's, 57's,
58's, 75's, 77's, 78's, 85's; metal or glass 6A7’s, 6A8's, 6F0's,
6J7's, 6K7’s, 6L7's, 6R7's — all 35¢ each postpaid. Amdico,
Clearfield, Pa.

GOVERNMENT contract and standard parts at big bargains. ’

Diregtion finders, loop, receivers, Eortable transmitters, ete.,
ete, Send for list. Amdico, Clearfield, Pa.

LIMITED ]ﬁ;mntity Hallierafter 8X23, $79.50. Reconditioned
at factory, like new, brand-new 90-day guarantee, terms avail-
able, trade-ins accepted. The Radio Shack Corp., 167 Washing-
ton 8t., Boston, Mass.

FOR sale: Colling 30FXC complete, coils 10 — 20— 40 —- 80 —
160, antenna relay, D104 mike, 300 watts phone and CW,
original cost $700 plus. Excellent condition, $450. f.0.b.: No. 1295
Triplett mod. meter $19.76; RME-89 noise silencer - relay
eontrol and speaker $95. WOTHB.

RADIO TECHNOLOGY

RCA Institutesoffer an intensive course of highstandard
embracing all phases of Radio and Television, Practical
training with modern equipment at New Vork and
Chicago Schools. Also specialized courses and Home
&Study Courses under * No obligation’’ plan.

Illustrated Catalog on request
RCA INSTITUTES, INC. Dept. ST-40
A Radio Corporation of America Service
78 Varick St., New York 1154 Merchandise Mart, Chicag
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‘We ain’ showin’ any more drift than i‘haiﬂ
MONITOR CRYSTAL, which hasn't shifted a cycle.

MONITOR s fEAodctio

1138 MISSION ST., k SO. PASADENA, CALIF.

SICKLES COILS
ALL TYPES OF RF AND IF WINDINGS
Manufactured by
F. W. SICKLES COMPANY

300 Main Street Springfleld, Mass.
% CODE 154/
SEND EXPERT,

Learn Quickly at Home; Get Real Speed

It’s easy, fascinating, to become a good op with the NEW ALL
ELEC’IS:RIC MASTER TELEPLEX CODE TEACHER
to help you. Only instrument ever produced which records
your sending in visible dots and
dashes — then sends back to you at
any speed you desire. Also sends prac-
tice work, recorded by an expert. That
is why so many schools teaching code
prefer Master Teleplex. .

That is why thousands agree this
methad is surest, quickest -~ has
taught more ops in the past few
years than all other methods. We
furnish Complete Course, lend you
Master Teleplex, give you personal
instruction witha MONEY-BACK
GUARANTER. Low cost. Send
today for booklet Q-6; no obligation.

THE [13 HAM #% Standard Teleplex—a hlghly efficient

code teacher using heavy specially prepared
SPECIAL (i ieridrir ivietiiver o6 °°
We are the originators of this type instrument
TELEPLEX CO,, 67-69 Park Place, N.Y.
In Canada, Write
Canadian Electronic Institute, Toronto, Ontario




Your Nearby Dealer Is Your Best Friend

Your nearby dealer is entitled to your patronage. He is equipped with a knowledge
and understanding of amateur radio. He is your logical source of advice and counsel
on what equipment you should buy. His stock is complete. He can supply your
needs without delay. His prices are fair and consistent with the high quality of the
goods he carries. He is responsible to you and interested in you.

One of these dealers is probably in your city — Patronize him!

ATLANTA, GEORGIA

Radio Wire Television Inc.
965 Peachtree Street
“The World's Largest Radio Supply House'’

JAMAICA, L. I., NEW YORK

Radio Wire Television Inc.

20-08 166th Street (Merrick Road)
““The World's Largest Radio Supply House"

BALTIMORE, MARYLAND

Radio Electric Service Co.
3 N. Howard St.

Everything forthe amateur

NEWARK, N. J.

Radio Wire Television Inc.
24 Central Avenue
“The World's Largest Radio Supply House'"

BOSTON, MASS.

Radio Wire Television Inc.
110 Federal Street
**The World's Largest Radio Supply House™

NEW YORK, N. Y.

Radio Wire Television Inc.

100 Sixth Avenue
“The World's Largest Radio Supply House™

BRONX, NEW YORK

Radio Wire Television Inc.

542 East Fordham Road
“The World's Largest Radio Supply House'"

NEW YORK, N. Y.

Harrison Radio Company

12 West Broadway
Harrison Has It! Phone WOrth 2-6276 forinformation or rush service

BUFFALO, NEW YORK

Radio Equipment Corp.

326 Elm Street
WEPMC and WBNEL ~— Ham, service and sound equipment

PHILADELPHIA, PENNSYLVANIA

Fugene GG. Wile
10 S. Tenth Street

Complete Stock of Quality Merchandise

BUFFALO, NEW YORK

Dymac Radio

1531 Main Street— Cor. Ferry
Open Evenings GA. 0252

PROVIDENCE, RHODE ISLAND

W. H. Edwards Company

85 Broadway
National, Hammarlund, Hallicrafter, Thordarson, Taylor, RCA

HARTFORD, CONNECTICUT

Radio Inspection Service Company

297 Asylum Street
What do you want? We have it. Radio exclusively

RICHMOND, VIRGINIA

The Arnold Company

Broad at Harrison St.
W3EQQ — "The Virginia Ham Headquarters’ — W3FBL

HOUSTON, TEXAS

R.C.&l.F. Hall
4021 Huey Street (W $-2713)

““Specialists in Amateur Supplies”

SCRANTON, PENNSYLVANIA

Scranton Radio & Television Supply Co.
519-521 Mulberry Street

Complete Stock of Quuality Amateur Supplies
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YOU CAN BE SURE
WHEN YOU BUY FROM

ADVERTISERS

““Advertising for QST is

accepted only from firms

who, in the publisher’s opin-

ion, are of established in-

tegrity and whose products

secure the approvai of the
techmcal staff of the Amerl-

can Radio Relay Ledgue.

Quoted from QST’s advertising rate card.

Every conceivable need of -
a radio dmateur can be |
supplied by the advertis-
ers in QST. And you will
know the product has the
approval of the League’s
technical staff

an
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A GREAT
RECE/IVER

HE new RME-99 communications instrument is a great

receiver because it has been ENGINEERED in EVERY
detail . . , not just in one, nor in two... BUT IN ALL
DETAILS.

Not a thing has been neglected or overlooked, from the
stabilized power supply to the giant calibrated band spread
dial, to bring the finest in communications reception to the
amateur and professional operator.

Months of painstaking research in laboratory measure-
ment and in actual operation have been carefully collab-
orated to produce this receiver which has such high operat-
ing characteristics that a much more eritical adaptation to
standard had to be set up for its actual measurement. The
selectivity and sensitivity of the RME-99 is not measured
by the usual average standards used heretofore.

The RME-99 was designed around the latest and we
believe the most efficient tube types ever built . . . namely,
the Loktal series. The very appearance of these new tubes
seems to spell EFFICIENCY with capital letters. And in
actual service they perform even better than they look!

But we ask no one to take our word. We cordially invite
your personal inspection of this great. receiver for the biggest
thrill in communication reception since the advent of the
erystal filter single-signal circuit. Why not step into your
nearest amateur supply house and see for yourself? Com-
plete literature is available upon receipt of your inquiry.

|

RADIO MFG. ENGINEERS,

ABOVE, in the picture to the ieft, is shown a
rear and top view of the new RME.99. Note
in particular the uniform layout of tubes and
components on the rigid cast aluminum
chassis frame. The incorporation of heavy-
duty power parts assures long years of trouble
free operation. The straightforward line-up of
tubes suggests straightforwardness in opera-
tion which is not belied in actnal practice.

In the picture to the right is seen the main
tuning condenser of the RME-99, Note the
split stators and the wide spacing of the oscil-
lator portion of this condenser. The incorpora-
tion of such a condenser permits unusually
fine control of L/C ratios at all frequencies
and the wide spacing between plates assures
that this receiver will be substantially free
from the common annoyance of mechanical
instability.

INC.

111 Harrison Street, Peorla, IHlinois
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A COMPLETE TRANSMITTER

To the man who makes smart use of his money, the
NTX-30 has special appeal. For in addition to being a
complete transmitter in itself, it provides an ideal
exciter and buffer for a more powetful station. Yet when
used by itself, it is everything that a low power trans-
mitter should be. It gives its 30 watts of output gener-
i ously. It is lightning fast in operation, with multiple
crystal holders and push-button exciter control for
3 selecting four bands. lts frequency is stable and its
note is clean.

To the man who makes smart use of his money, the
price is tight, too. Only $117.00 Net, complete with
all coils, tubes and crystal holder, but without crystals
or key.




RCA-829

“A WHALE OF A TUBE FOR ITS SIZE”

Small enough to lay comfortably in the palm of your
hand, the new RCA-829 Twin R-F Beam Power
Amplifier is “big” enough so that a single tube in
push-pull class C telegraph service can handle 120 watts
power input with less than 1 watt of r-f grid drive—at fre-
quencies as high as 200 Mc. At reduced ratings, it may be
operated as high as 250 Mc. And don’t forget! The 829 is a
real money-saver, due to the simplifications it makes possible
in transmitter design. Newtralization is unnecessary. The twin
structure simplifies circuit adjustments. In brief, at the
U.H.E.’s the 829 offers exceptional efficiency, high power
sensitivity and pleaty of power output. The heater can be
series-operated from 'a 12.6-volt supply or parallel-operated
from a 6.3-volt supply. Max. CCS (Continupus Commercial
Service) Ratings are: D-c plate voltage, 500 volts; total d-c
plate current, 240 ma.; and total plate dissipation for both
units, 40 watts. At a plate input of 120 watts, typical power
output is approximately 83 watts.

RCA-829 Amateur Net Price $19.50

Take the mystery ouz of nltra-high frequencies!
Write today for complete technical informationon
these three new tubes to Commercial Engineerin

Section, RCA Manufactaring Co., Harrison, N, J.

RCA-82

270 WATTS INPUT UP
30 Mc WITH ONLY 2.2 WATTS DRIVING POV

This new multi-electrode Transmitting Be
Power Amplifier offers, we sincerely belit

more for your money than any other tube o:
class, It is tops for r-f applications, especially where g
band-change without neutralization is desired. Mayj
operated at max. ratings as high as 30 Mc and at red:
ratings up to 75 Mc. Two RCA-828’s may be use
class AB1 modulator with 300 watts a-f output and
1% distortion. Maximum ICAS (Intermittent Comme.
and Amateur Service) Ratings for class C telegr:
service are: D-c plate voltage, 1500 volts; d-c plate
rent, 180 ma.; and plate dissipation, 80 watts.

RCA-828 Amateur Net Price $17.50

RCA-1628 s trione Taxss
FULL RATED 50 WATTS INPUT UP TO 500

The new RCA-1628 isa general-purpose tri
with a tantalum grid and plate. It is capabl
operating at maximum ratings at frequencie
high as 500 Mc and at reduced ratings as high as 675
The three filament leads may be connected in par
through r-f by-pass condensers, thus minimizing
cffect of filament-lead inductance atthe ultra-highs. Do
grid and plate leads brought out of the bulb thr
separate seals make neutralization at the U.H.B's
Max. class C telegraph CCS ratings are; D-¢ plate vol
1090 volts; d-c plate current, 60 ma.; plate input, 50 w
and plate dissipation, 40 watts; typical driving pow:
a plate voltage of 1000 volts is ap-
proximately 1.7 watts; typical power
output, approximately 35 watts,

RCA-1628 Amateur Net Price $32.00

RCA MANUEACTURING COMPANY, INC., CAMDEN, N.J. * A Service of the Radio Corporation of America
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