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Frequency Response: Plus or minus one decibe
from 30 to 10,000 cycles per second.
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The Collins' Series 12 speech equipment meet
an urgent demand for fine high-fidelity studi
amplifying and control equipment, possessin;
he additional feature of complete a. c. operation
easy installation and utmost flexibility. The stand
ard arrangements comprise the apparatus neces
sary to control various microphones, phonograp!
pickups, telephone lines, etc. and to amplif
heir outputs sufficiently to feed a program lin

or the modulators of a radio transmitter.

Complimentary copies of the new Collins Catalog en- c°llins Radio Compan

titled “High Fidelity Speech Equipment” are bei
itle igh Fidelity Spee quip eing

CEDAR RAPIDS . IOWA, U.S. A,
New York Office 11 West 42nd S

mailed to all Broadcasting Stations in the United States.
Additional copies will be sent gladly. Please enclose

ten cents with your request 1o cover the cost of mailing.
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VARIABLE
SELECTIVITY

Without Affecting Tuning

NY range of coupling variation may
be obtained in this new Hammar-
lund LF. Transformer from approxi-

mately one-third critical coupling to three
times critical coupling.

This means that your I.F. amplifier can be
adjusted from needle-sharp selectivity to
the flat-top curve required for high fidelity,
or any degree of selectivity between — a
with a mere twist of a panel knob — all
without affecting tuning charactetistics of
the receiver.

The diagram illustrates the coupling range
of a single transformer. Additional trans-
formers having this feature will obviouley
increase the overall selectivity of the L.F.
amplifier.
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Canadian Office :
41 West Avenue North
Hamilton, Ontario

PREC/IS/ION

PRODUCTS

Fo Betton Radior
,H’émmarlund

Shield cut away
to show
mechanism

The variable coupling mechanism for panel
control of up to four of these transformers
is now available for the COMET “PRO"
and other supetheterodynes. Or, if pre-
ferred, the coupling in each transformer may
be fixed at any desired point.

We believe this new transformer feature
provides the greatest single improvement in
receiver flexibility in recent years.

Transformers available for 465 kc. or 175
ke. List price, $5.50 each. Variable-
coupling mechanism for panel control of
up to four transformers, $2.50 list.

Mail Coupon for Complete Details and
General Catalog

HAMMARLUND MANUFACTURING CO.
424-438 W. 33rd St., New York

Transformer.
[3 Check here for New General Catalog.

Say You Saw It in QST — It Identifies You and Helps QST

[1 Check here for details of new Vaiable-Coupling IF.
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PERFORMANCE

Outstanding .~ avaur

APPEARANCE

MARINE 140-B

WITH BUILT-IN
CATHODE RAY OSCILLOSCOPE

and many other exclusive "MARINE" features

CABINET — The MARINE 140-B transmitter is housed in a steel broad-
cast station type cabinet rack with detachable hinged rear door and is
finished in a baked wrinkled enamel. The Bakelite panel finish is optional.
Gloss (illustrated), satin or

wrinkled may be had. HIGH FIDELITY AUDIO CHANNEL
DIMENSIONS:

60" high, 194" wide, 15"
deep.

and modulation percentage indicator @ POWER OUTPUT —
Conservative rating 100 watts. Actual output 100 to 130 watts,
100% modulated @ KEYING IN CRYSTAL STAGE — Per-
mitting simple effective Break-in system @ PERMANENT NEU-

. . . The four stage speech amplifier has a frequency
TRALIZATION — The transmitter is permanently neutralized at response of 30 to 10,000 cycles, + or — 116 D.B.,

the plant before leaving. Changing from one band to another or with a gain of 125 D.B. which makes it ideally suited
: for use with a Crystal microphone.

using different antennas will have absolutely no effect on the
neutralization @ SELF CONTAINED BIAS SUPPLIES — No
batteries of any kind ® ANTENNA MATCHING NET WORK HEAVY DUTY POWER SUPPLIES
— Efficiently matches any type of antenna 2
@® AUTO TRANSFORMER — Tapped
in 5 volt steps from 90 to 130 volts to
accommodate various line voltages @
ONE-YEAR UNCONDITIONAL
GUARANTEE @ DESCRIPTIVE LIT-
ERATURE — Send stamp for descriptive
folder with detailed information and ,
photographs. You will be astounded at ”uﬁllle
what we are offering at such an ex-
tremely moderate price.

MAIN
POWER SUPPLY
NOTE DUAL SECTION FILTERS

GENERAL OFFICES AND PLANT R I N E R A D I 0 EXPORT DEPARTMENT
124-11 - - 101st Avenue 15 LAIGHT STREET

RA D]o

RICHMOND HILL, N.Y. NEW YORK, N. Y.
Telephone: Cleveland 3-2400 C (@) M P A N Y Cable Address: “Arlab”
2 8ay You Saw It in QST — It Identifies You and Helps QST
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SPECIAL
OFFER

To
Readers
of

ONST

T TS =<=>>>

Take ad-
vantage NOW
of this excep-
tional opportunity
to ally yourself with
the rest of the real radio
amateurs in their support
of the ARRL. The ARRL pro-
tects and promotes your ama-
teur radio interests, with its many
services. Assure yourself of keeping
abreast of the developments so inter-
esting to you; through QST. It will be de-

The American Radio Relay League
38 LaSalle Road

West Hartford, Connecticut
Bay You Saw [t in QST ~— It Identifies You and Helps QST
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and

The Radio

Amateur’s
Handbook

livered to
you monthly
with its pages of
developments,
constructional arti-
cles, and reports of field
activities. Obtain at the
same time a copy of the Radio
Amateur's Handbook, the stand-
ard guide book to short-wave radio,
the latest edition, up to the minute,
written and revised by the headquarters
staff of the ARRL. It represents the best of
the world's knowledge of amateur radio.

$3.00

foreign
$3.50

Enclosed please find $3.00 (foreign $3.50) for one Name.....c.cciiiriiiiieieeiteneecesinannnnns
HANDBOOK and one year's membership in the
ARRL including 12 issues of QST beginning with the
........ issue (please state whether new, renewal or
extension.) Call ifany..oiovereriiineneeeriesssinosnannons
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W4 KM Sitroduces the
New BURGESS Z-30-P

\___)W

In the photograph above, W4KM —E. T. Kinkade, Burgess Rep-
resentative in Florida—introduces you to the Z30P, new BURGESS
“B” Battery. Mr. Kinkade is 2 well known amateur. As W4KM
he has made hundreds of friends, particularly in the South. We’ll
let him tell you about the Z30P.

“This new battery is going to be mighty popular with amateurs
and engineers. Why, just read the specifications of the portable

Z30P: HEIGHT 3”, WIDTH 3 %", DEPTH 214"
WEIGHT 1 LB., 1 OZ. And full 45 Volts!

“To build so much power into such small space, BURGESS used
30 No. Z cells—the size we use in pen-lite batteries! Just look
at the Z30P next to a standard size ‘B’. You can see why thous-
ands will be used in small amplifiers, in portable transceivers, by
amateurs, engineers and experimenters.” Order the Z30P from
your dealer or write the BURGESS BATTERY CO., Freeport, IlL

Say You Saw It in QST — It Identifies You and Helps QST




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

All appointments in the League's field organization are made by the proper S.C.M., elected by members in each Section
listed. Mail 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 tratfic. He is interested, whether you are an A.R.R.L.

member

or get your QST 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.

ATLANTIC DIVISION

Eastern Pennsylvania W3GS Jack Wagenseller 26 Meadowbrook Ave. Llanerch, Upper
Maryland-Delaware- District Darby.
of Columbia W3BAK Edgar L. Hudson Laurel, Delaware
Southern New Jersey W3zZX Carroll D. Kentner 1107 Park Ave. C OIImgswood
Western New York W8DSP Don Farrell 213 Hickok Ave, Syracuse
Western Pennsylvania W8CUG C. H. Grossarth R. F. D. 3, Eicher Rd. En[:,aworth. Bellevue,
a.
CENTRAL DIVISION
Illinois WIWR Fred J. Hinds 6618 West 34th St. Berwyn
Indiana WOTE Arthur L. Braun 5211 Brookville Rd. Indxanapolu
Kentucky W9AUH G. W. Mossbarger Box 177 Camp Taylor
Michigan WSDYH Kenneth F. Conroy 7538 E. Robinwood Ave. Detroit
Ohio WSCI Robert P. {rvine 5508 Northcliffe Ave. Cleveland
Wisconsin WO9FSS Harold H. Kurth 631 State St. Madison
DAKOTA DIVISION
North Dakota* WIOEL Hartwell B, Burner X Hope
South Dakota WOPFI Mike (. Strahon 601 S. Grange Ave. Sioux Falls
Northern Minnesota WOOMI R.L.Rode | White Bear Lake
Southern Minnesota WIDEI Francis C. Kramer W. Bluff St. St. Charles
DELTA DIVISION
Arkansas WSABT H. E. Vel 2918 West 15th St. Little Rock
Louisiana WSDWW w. lekin!on. Jr. 1624 Allen Ave. Shreveport
Mississippi WSCW! Weems, Jr. P. . Box 244 State College
Tennessee W4BB errill B. Parker, Jr. 1912 Oak st. Chattanooga
HUDSON DIVISION
Eastern New York 2LU Robert. E. Haight 1080 Helderberg Ave. Schenectady
Y. C. & Long (sland W2AZV E. L. Baunach 7823 10th Ave. Brooklyn
Northern New Jersey 2FO. Charles J. Hammersen 92 Claremont Ave. Verona
MIDWEST DIVISION
owa WOILEZ Phil D. Boardman 325 Kirkwood Blvd. Davenport
Kansas WOFLG 0. J. Spetter 305 Western Ave, Topeka
Missouri WIEYG-JPT . R, Cannady Broadway at Ninth Monett
Nebraska WIFAM Samuel C Wallace Green Clarks
NEW ENGLAND DIVISION
Connecticut WICTI Frederick Ells, Jr. 19 Merrill Rd. Norwalk
Maine WICDX John W, :amgleton 73 Allen St. ilton
Eastern Massachusetts WI1AS1 Joseph A, Mullen 218 Jamaicaway Jamaica Plain
Western Massachusetts WI1BVR Percy C. Noble -37 Broad St. Westfield
New Hampshire WI1AV] Robert Byron 12 Humphrey St. Concord
Rhode Island WIHR! Clayton (. Gordon 206 California Ave. Providence
Vermont WIATF Harry Page R.1 Hinesburg
NORTHWESTERN DIVISION
Alaska K7PQ Richard [. Fox Box 301 Ketchikan
Idaho WINH Nellie H. Hart Box 0 Twin Falls
Montana W7AA 0. W. Viel Lodge
Oregon WIAMF Krank L. Black 1502 McPheraon St. North Bend
Washington TAY Stanley J. Belliveau Route 7, Box 387 Yakima
PACIFIC DIVISION
Hawalii K6EW Atlas O. Adams 21st Infantry Brigade Schofield Barracks
Nevada W6EA Keston L. Ramsay 1151 Buena Vista Ave. Reno
ILos Angelen WG6BPU Howell C. Brown 120 N. El Molino Ave. Pasadena
S.mta Clara Valley W6BMW Charles J. Cam 318 Hawthorne Ave, Palo Alto
East Bay W6ITV Harold J. Burchﬁeld 2940 106th Ave. Qakland
San Francisco W6SG Alan D. Whittaker, Jr. 78 Elinor Ave. Mill Valley
Sacramento Valley W6DVE Geo. L. Woodington 716 Redwood Ave. North Sacramento
Arizona W6BJF-W6CC  Ernest Mendoza 1434 Fast Madison St. Phoenix
Philippines AIXA Newton E. Thompson P. O. Box 849 Manila, P. 1.
San Diego WG6EOP Harry A. Ambler 4101 Hanulton St. San Diego
San Joaquin Valley WG6FFP Clyde C. Anderson 931 Orange Ave. Fresno
ROANOKE DIVISION
North Carolina 40G H.S. Carter 115 Crafton St. Winston-Salem
Virginia W3BRY Neil E. Henry 1017 Knight St. T.ynchburg
West Virginia WS8HD C. S. Hoffmann, Jr. 57 Lynwood Ave. Wheeling
ROCKY MOUNTAIN DIVISION
Colorado | WOFA Glen Glasgcock 1171 Detroit. St. Denver .
Utah-Wyoming W6GQC Arty W. Clark 260 So. 9th West Salt Lake City, Utah
SOUTHEASTERN DIVISION
Alabama . W4KP L. D. Elwell 1066 Waverly St. Tarr:
Eastern Florida W4BCZ Philip A. McMasters 731 Arlington Ave. St Petersburg
Western Florida W4aMS Edward J. Collins 1517 East Brainard St. Pensacola
Georgia-So. Carolina-Cuba-
1sle-of-Pines-Porto Rico- SC.Ps3,
Virgin Islands W4CE Bannie L. Stewart CC.C Camp Lawrence Effingham, S. C.
WEST GULF DIVISION
Northern Texas WSBIT Richard M. Cobb Box 185 Dodd City
Qlapems, vk clmem RRAR. e
uthern Texas Z radfiel ear ) Quen| oa ouston
New Mexico W3CGT Joseph M. Eidod Quenby Chamita
MARITIME DIVISION
Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION
Ontario VE3GT S. B. Trainer, Jr. 4 Shorncliffe Ave. Toronto
QUEBEC DIVISION
Quebec VE2EE Stan Comach 780 Brault Ave. Verdun, P. Q.
VANALTA DIVISION
Alberta N VE4GD Smalley, Jr. 611 18t Ave.,, N. W, Calgary
British Columbia ESA K. Town 1754 Graveley St. Vaucouver
PRAIRIE DIVISION
Manitoba. VE4BG A, J. R, Simpson 71 Thelmo Mansions Winnipeg
Saskatchewan VE4EL Wilfred Skaife - 2040 McTavish St. Regina

* Officlals appointed to act until the membership of the Section choose permanent S.C.M.'s by nomination and election.
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T WOULD be a sad mistake for amateur radio
to get the idea that the problem of securing
more frequencies at Cairo is going to be a push-
over, that all we have to do is demand loudly
enough and the frequency fences will tumble.
Realizing that any rational examination of our
problem will be misconstrued in some quarters,
still we think it will be helpful for us to look at
some of the hurdles that must be hurdled before
we find oursclves in the Elysian fields on the other
side of the fence.

If only the eighty nations of the world wanted
to give us more frequencies, they could do it all
right. They could apply some modern engineering
to their allocation structure, make more room,
move a few hundred fixed stations, and we would
be all set. Trouble is they’re not going to want to
do this, and something more than simple requests
or demands will be necessary. Reason for their
reluctance is that, in the absence of an engincering
plan that makes more channels, they won’t
know where to put their moved stations. In a
note in our last issue we described the conditions
obtaining in the high-frequency fixed-service
bands. Each one of these stations grimly holds
on to its frequency for dear life, because every
similar frequency has a station notified on it,
priority claimed and all that sort of complication.
When any amateur listens to these bands at his
own location at any given time, what he mostly
encounters is silence, but as a matter of fact there
is a surprising number of registrations on the
books. A few figures may be interesting. In the
fixed-service region between 6000 and 8000 ke.,
not counting our band, there are approximately
1900 fixed stations registered, with an average
density of one every 1.11 ke. From 7300 ke. to
and including 7500 ke. there are about 260, an
even greater density; and this region also includes
some channels used in various countries for
the aeronautical and meteorological services,
experimental stations and government stations,
with a relatively large number of stations on each
such frequency. This whole question of interna-
tional allocation is bughouse. It is more respon-
sive to international politics and jealousies than it
is to enginecring, and it would take a super World
Court to adjudicate its complex irrationalities.
Some of the stations notificd have never been put
in commission and ought not to have the right to
obstruct a going station, but such is the interna-
tional complexity of the problem, such its delicacy

and touchiness, that a better plan has never been
worked out. Perhaps a better one will by the
time of the Cairo meeting. So long as the world
observes the principle that the first notifier has a
prior right, regardless of his importance or the
date that he actually gets into operation, progress
will be very difficult.

Now let no one misunderstand us: The
AR.R.L. is going after more frequencies at
Cairo and a committee of our Board has the
question under detailed study right now. We cite
the above things because it seems to us that there
is no proper appreciation of the difficulties and
magnitude of the problem, too much of the feeling
that it is as simple as ‘““ask and ye shall receive.”

There is un amateur movement being started
to get more frequencies at Cairo by an action
addressed to the Congress of the United States.
This country is in an unsettled political condition
and strange things happen in Washington poli-
tics, perhaps stranger than this. Perhaps it can
be done that way; just because this magazine
doesn’t at this time sce how, we’re not going to
say it can’t. Congress of course controls the situa-
tion in the United States, because it makes our
laws, but we don't need their help with respect to
United States laws because our regulations al-
ready give us every kilocycle that international
treatics permit. Under normal conditions the
basic concept of going to Congress for an interna-
tional action certainly would be fallacious.
While the past is no reliable guide to the future,
we don’t suppose the Congress ever “instructed”’
a delegation to an international conference—any
more than it instructs armies when it sends
them to war; it declares war but the executive
branch of the government carries on the war.
The executive branch of the government also
negotiates treaties, decides what it wants to stand
for, picks its own delegation and does the instruct-
ing. A campaign of education or pressure might
much better be directed at the executive arm.
Of course treaties may be ratified only with the
consent of the Senate, and amateur radio always
has available the ability to intercede and prob-
ably to prevent the adoption of an unfair treaty.
It is even conceivable in this day and time that a
senatc might make an advance pronouncement
of what it would or would not ratify. But unfortu-
nately the rejection of an unsatisfactory treaty by
this country alone does not result in the existence
of a satisfactory one.

July, 1935



This particular problem is just one aspect of

the Cairo question and it is one which is going to
be studied in all its potentialities by the A.R.R.L.
Cairo Committee and its experts. Our A.R.R.L.
is our own organization and it is the only voice
through which we American amateurs may expect
to be heard successfully. Upon A.R.R.L. and it
alone rests the responsibility for carrying out this
Cairo job. If there are things that can be ac-
complished via the Congress they will without
doubt be part of our Board’s plan. That is to say,

if the idea is any good, your own organization
can be counted on to employ it as part of a co-
ordinated whole. Spurious attempts by commer-
cial magazine publishers who are not the voice of
organized amateur radio and idle chatter on the
part of armchair diplomats affect the actual situa-
tion not one whit except possibly by making the
A.R.R.L. job harder. Positively we’ve got to pull
together in this thing. Let us QRX until the
Cairo Committee reports its plan.
K. B. W.

Coming Examinations for Amateur
Operator License

FOLLOWING is a complete schedule of all
examinations for amateur operator license to
be held by the F.C.C. during July, August and
September. All examinations begin promptly at
9:00 a.m. local time. Examinations are not held on
national holidays. Where dates or exact addresses
are not shown, write the Inspector in Charge at
the district headquarters as noted.

Washington, D. C., 7333 1.C.C. Bldg., every
Thursday.

Boston, 7th floor, Customhouse, daily except
Thursdays.

New York, 1024 Federal Bldg., 641 Washing-
ton St., every Tuesday, Thursday and Saturday.

Troy, N. Y., sometime in September. Details
from New York office.

Philadelphia, 1200 New U. S. Customhouse,
every Wednesday.

Baltimore, Ft. McHenry, every Wednesday and
Saturday. .

Norfolk, 402 New Post Office Bldg., every
Friday.

Winston-Salem, N. C., August 2nd and 3rd.
Details from Norfolk office.

Atlanta, 411 New Post Office Bldg., every
Tuesday and Friday.

Nashville, August 16th. Details from Atlanta.

Miami, 12 New Federal Bldg., daily by ap-
pointment.

New Orleans, 326 Customhouse, every Tues-
day.

Galveston, 209 Prudential Bldg., daily by ap-
pointment.

Dallas, 464 Federal Bldg., every Tuesday and
Friday. E

Oklahoma City, sometime in August. Details
from Dallas.

Albuquerque, N. M., sometime in August. De-
tails from Dallas.

San Antonio, sometime in September. Details
from Dallas.

Los Angeles, 1105 Rives-Strong Bldg., every
Monday and Saturday.

San Francisco, 328 Customhouse, every Mon-
day.

Portland, Ore., 207 New U. S. Courthouse,
every Friday.

Seattle, 808 Federal Office Bldg., every Friday.

Denver, 538 Customhouse, first and third
Saturdays of each month.

Salt Lake City, sometime in September. De-
tails from Denver office.

St. Paul, 927 New Main P. O. Bldg., first Sat~-
urday of each month.

Bismarck, N. D., sometime in August. Details
from St. Paul office.

Kansas City, Mo., 410 Federal Bldg., first and
third Saturdays of each month.

St. Louis, August 23rd and 24th. Details from
Kansas City office.

Des Moines, July 26th and 27th. Details from
Kansas City office.

Chicago, 2022 Engineering Bldg., every Sat-
urday.

Detroit, 1025 New Federal Bldg., every Sat-
urday.

Cincinnati, sometime in August. Details from
Detroit.

Columbus, Ohio, sometime in September. De-
tails from Detroit.

Cleveland, sometime in July. Details from
Detroit.

Buffalo, 514 Federal Bldg., last Friday of each
month, and by appointment.

Pittsburgh, September 19th, 20th, 21st. De-
tails from Buffalo.

Honolulu, Aloha Tower, every Monday and

Saturday.

The Navy is getting a great new long-wave
transmitter for NSS. In the factory where it was
fabricated it bas been set up for test. The front
panel is of aluminum, perhaps 10 feet high and
getting on to 80 feet long. Throughout its length
the bottom 3 feet or 80 of this panel is occupied by
wheels, switches, gadgets, but the huge top ex-
panse is blank. Now there are hams in this fac-
tory, as in any. One morning recently when the
crew came to work they found that some ham’s
instinet had got into operation, for the blank top
portion of the huge panel carried a large sign:
“This space for QSL cards.”
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Design for Higher Performance in the
Super-Regenerative Receiver

Details and Characteristics of a New-Type Three-Tube U.H.F. Circuit
By G. W. Fyler,* W2HLM

Although the super-regenerative type receiver has achieved wide use in u.h.f. communication, after making
present popular use of these bands a practical possibility, until recently there has been little serious attention
given to developing fully its inherent capabilities. The remarkable tolerance with which the super-regen is
gifted, its ability to work fairly well in spite of its handling, unquestionably has encouraged this lack of develop-

ment. Increasingly rigorous ication requira

W2HLM in the following article—EDITOR.

ts now demand more, however, as our own work and
that of others has clearly indicated. Can the super-regen meet these requirements, or must we resort to something
derived from the more elaborate superhet? The fair answer to this question, backed by competent corroboration,
now points to a continuing and brighter future for the super-regen as a generic type. Far from obsolescent, its
inherent characteristics give it a long start on the superhet in the field of u.h.f. communication. More thorough
development promises to keep it well up in that position. Important steps in this development are described by

HE super-regenerative detector first de-

scribed by Armstrong! in 1922 was a re-

markable contribution to the radio art.
Although its capabilities have not bcen fully
appreciated or realized in practice, because of
its apparently temperamental idiosyncrasies,
perhaps no radio circuit ever offercd as much
.opportunity for experimentation.

Most of the circuits previously used have had
serious disadvantages which limited their appli-
cation in commercial practice. Complex adjust-
ments for tuning and

in Fig. 1. The receiver uses but three tubes,
equivalent to five single-purpose tubes. By re-
ducing the size of the coils, the frequency range
may be extended to well above 60 me.

Some of the remarkable properties of an s.r.
detector are, its ability to receive a signal in
the presence of ignition and other types of noise-
spectrum interference, very high amplification
in one tube, the “flat” and instantaneous a.v.c.
characteristic possible, and uniform audio-
frequency response.

stability have been re-
quired, particularly for
covering a wide band
of frequencies. A few
facts recently discov-
ered have improved the
operation of this type
of detector and made
possible practical com-
mercial equipment uti-
lizing the principle of
super-regeneration. An
improved super-regen-
erative receiver, de-
veloped by the General

QUENCHING AND STABIL-
ITY

Anyone who has
built super-regenerative
receivers is acquainted
with the various forms
of instability which
may result from im-
proper adjustment of
the circuits. It was
found that instability
in the plate-quenched
detector is very fre-
quently caused by a
self-quenching action of

Electric Company in
Schenectady for police
communication in the
ultra-high-frequency
band 30 to 42 mec., has points which should be
of interest to radio amateurs. The circuit is
shown, with constants for the 30- to 42-me. band,

* Radio Transmitter hngmeenng Dept., General Electric
(Jo Schenectady, N.

E H. Armstrong, “Some Recent Developments in Re-
generative Circuits,” Proc. I.R.E., Aug. 1922; K. B. War-
ner, “*Super-Regeneration,” QST, July 1922.

A MOBILE RECEIVER EMPLOYING THE CIRCUIT
DESCRIBED

The tube shields have been removed.

the detector at a sub-
harmonic of the plate
quenching frequency. If
this additional quench-
ing action exists, the sensitivity will be very low.
In other words, if the quench oscillator operates
at 20 ke., the detector may self-quench at 10 ke.,
6.7 ke., 5 ke., 4 ke. ete., corresponding to the
2nd, 3rd, 4th and 5th sub-harmonics of the
quench oscillator frequency. This phenomenon
can be demonstrated usually with the s.r.
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eircuits using a split-tank input circuit with
a variable capacitor between coil sections. When
tuned to an unmodulated carrier to eliminate hiss
voltage, a cathode-ray oscilloscope is connected
with the quench oscillator voltage on one set of
plates and the amplified audio output voltage of

5 turns

TRIODE SECTION
OF 6F7

creased slightly in capacitance from an optimum

adjustment, variotis sub-harmonics of the quench

frequency will be indicated by the cathode-ray

figures. The number of the sub-harmonic is pro-

portional to the amount of capacity used. How-

ever, the Hartley oscillator circuit was found to
be essentially free from
this trouble.

FLAT A.V.C. CHARACTER-
ISTIC

After stable operation
of the detector was ob-
tained, several a.v.c.
curves were taken, using
a signal generator, with
different points of cou-
pling the pre-amplifier

~HV. +6V. = +H.V.
(200V)

1—-CIRCUIT OF THE NEW.-TYPE SUPER-
REGENERATIVE RECEIVER

Li1—R.f. coil. For 30-mc. range, 12 turns No. 12 enameled
on Y-inch diameter Mycalex dowel, turns spaced
diameter of wire. Tap adjusted to suit antenna
used. Total turns reduced approximately % for
56-mc. band.

L2—Detector coil. For 30-mc. range, 9 turns No. 12 enam-
eled on 34-inch diameter Mycalex dowel, turns
spaced diameter of wire. Approximately 14 us

. many turns for 56 mc.

Ls—-Fxlament choke. 22 turns No. 16 enameled close-
wound on / -inch diameter bakelite dowel.

Cr and Co—€0- zf midget tuning capacitors (Hammar-

FIG.

Cz2—0. 006-ufd. cathode r.f by-pass.

Cs—1-ufd. cathode a.f. v-ias:

C4—0.006-ufd. screen-

Cr—50-pufd. mica gri capa.c:tor for detector.

C7—0.006-1fd. quench oscillator grid capacitor.

Cs—0.002-pfd. fixed, quench oscillator plate tunmg
capacitor.

Cy—0.006-ufd. audio primary by-pass.

C10—500-pufd. audio secondary by-pass.

C11—0.02-¢fd. audio grid coupling capacitor.

C12—0.001-ufd. audio grid by-pass.

C13—8-pfd. audio cathode by-pass.

C14—0.0 dy.fd. tone-control capacitor.

Ci15—4-pfd. plate supply audio by-pass.

C16—0.006-pfd. plate supply r.f. by- ass.

C17—0.006-pfd. filament sup ly y-pass.

'I‘x—Queﬂcﬁ ency oscil| zon transformer (National
Type OR connected as shown by circled letters).

a—lntcrstage audio transformer with static shield be-

tween wmdmgs Connect by trial for best audio
qualit,

Ts—Pentode output transformer. (Included in speaker.)

R1—500-0hm l4-watt cathode bias resistor.

R2—100,000-ohm Y4-watt screen-grid resistor.

Rx——z—megohm 15«watt detector grid leak.

R4—10,000-0ohm Y-watt quench oscillator grid leak.

R5—100,000-0hm Y%-watt audio transformer load resistor.

Re—350,000-0hm Ysavatt audio plate load resistor.

R7—100,000-0hm variable volume control.

R8—500-0hm L4vatt audio cathode bias resistor.

Rg—25,000-0hm variable tone control.

the detector on the other set of plates. Ordinarily
a small amount of quench voltage will get through
the audio amplifier und this will give an ellipse or
circle on the cathode ray oscillograph.

If the capacitor in the center of the split tank
inductance in the above-mentioned circuits is in-

plate to the detector
circuit, with various im-
pedances in the plate-
voltage supply lead to
the detector tank, and
with several values of
grid blocking cupacitors and grid leak resis-
tors. The various a.v.c. curves indicated that
maximum audio output could exist at either
low or high rf. input lévels, a particular fre-
quency giving either a direct or inverse change in
audio level with increased signal level. However,
when a flat a.v.c. characteristic was obtained, this
characteristic fortunately existed over a wide
frequency range, as shown by the three curves
of Fig. 2. The grid blocking capacitor is 50 pufd.
and the grid leak 2 megohms. The r.f. amplifier
plate is connected to the grid end of the detector
tank and the plate voltage supply lead to the
detector tank is directly tapped on the third turn
from the grid end of the coil, and the lead is by-
passed to ground through three series-connected
capacitors.

A cathode ray oscillograph was used to investi-
gate the r.f. oscillation taking place in the de-
tector circuit for flat a.v.c. A small amount of
high frequency r.f. voltage was obtained for one

UNDERSIDE OF THE CHASSIS
‘The detector input circuit is at the upper left.
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set of plates by coupling to the detector tank
coil. The other set of plates was connected to the
quench oscillator. The r.f. oscillation for the op-
timum adjustment of the detector was found to
take place over a very small part of the quench
frequency cycle when the plate voltage was ap-
proximately at its maximum value. The shape of
the r.f. oscillation cnvelope was similar to a
single sinusoidal half-wave. It should be realized
that the quench voltage is applied to both the
grid and plate of the detector, the grid coupling
capacity and grid-to-plate capacity reactance
being much lower in value than the grid leak
impedance at the quench frequency.

With the optimum adjustment of the detector,
the plate voltage may be varied over wide limits
without affecting the stability of the detector.
Fig. 3 shows the variation of output signal as a
function of plate voltage applied to the receiver.
The quality of the received signal is unchanged
over this range in plate voltage. Fig. 4 summarizes
audio distortion measurements made on the
receiver. The distortion is substantially inde-
pendent of the r.f. signal level.

Polarity in connection of the interstage audio
transformer has an important bearing on distor-
tion. The outside secondary winding tap should
be connected. to the grid of the first audio ampli-
fier. Approzimately three times as much audio dis-
tortion resulls if the wrong polarity ts used in con-
necling the primary winding, both at 30 and 60 per
cent modulation. The correct primary connection
may be determined readily by a listening test, the
polarity giving the best quality being the correct
one.

The detector tuning element must not upset the
optimum relationship between grid and plate r.f.
voltages as determined by fixed, interelectrode tube,
and stray capacities of the tuned circuit. The re-
ceiver may be tuned to any frequency in the 30-
to 42-me. band by the two independent tuning
controls located on the front of the panel. The
upper left control tunes the r.f. amplifier and the
fower left tunes the detector. No other adjust-
ment is required for stabilizing the receiver.
The lower right knob is the tone control. This
enables a listener to adjust the audio frequency
response of the receiver. Some improvement in
the signal-to-noise ratio is also possible by this
adjustment.

A flat a.v.c. characteristic within 1 db over an
input signal range of approximately 10,000 to 1
microvolts was obtained for a frequency range of
30 to 42 me.

One interesting feature of the a.v.c. character-
istic is its practically instantaneous action.
This is a very desirable feature for mobile service
where standing waves of field strength may exist.

300
W 200 /
“{{! 42 Mc
N
N 30 Mc
3
§
S /
S 100
§ NORMAL
X

0

oo 200 300
RECEIVER PLATE VOLTAGE

FIG. 3—ILLUSTRATING THE STABILITY WITH
CHANGE IN PLATE VOLTAGE

Thus, with reception on a frequency of 42 me. &
car travelling at 60 miles per hour may intercept
eight standing waves per second. In practice the
standing wave pattern is found to vary consider-
ably in severity depending upon the reflection
conditions and is least noticeable in open coun-
try. Under average standing wave conditions in
large cities, the intelligibility of the received
signal may be satisfactory with a super-regenera-
tive receiver having flat a.v.c. and barely under-
standable with the usual superheterodyne cir-
cuits due to inherently slow and non-uniform
a.v.c. action. The received signal tends to vary
in amplitude over a wide range at a rapid rate.

KR.F. AND AUDIO STAGES

The first r.f. amplifier stage is very desirable
with a super-regenerative detector in order to
improve the signal-to-hiss ratio

for weak signals. It also isolates’
the detector circuit from the an-

tenna to climinate this variable,

prevents radiation, and provides

Xy better selectivity. It is possible
to operate two of these receivers

within 100 fect of each other

INPYT SIGNAL MICROVOLTS

FIG. 2—THE RECEIVER’S REMARKABLE A.V.C. CHARACTERISTIC
WITH A 30% MODULATED SIGNAL
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without mutual interference due
to radiation. The r.f. amplificr
tube is the pentode part of the
6F7 which is similar to a 78
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tube. The triode part of this tube is used for
the first audio amplifier. This tube supplies suffi-
cient audio gain to obtain full power from the
output pentode. The detector uses one of the
triode elements of the 6A6 tube. This tube is the
6-volt version of the 53 which is normally used

"
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FIG. 4—HARMONIC DISTORTION VS. MODULA-
TION FREQUENCY

Average curves for input levels from 10 to 10,000 uv.,
taken at 36 mc.

5000

for a Class-B audio output amplifier. It was
chosen for its high mutual conductance and ampli-
fication factor and to permit using the other triode
element for the quench oscillator. The sudio out-
put tube is the conventional 41 pentode.

QOne of the problems encountered in develop-
ment of the audio amplifier was the reduction of
quench-voltage input to the audio system. The
interstage audio transformer was constructed
with a shield between primary and secondary to
prevent electrostatic coupling, and both the
primary and sccondary were suitably by-passed
to prevent magnetic coupling. Further reduction
of the quench voltage at the grid of the 41 is de-
sirable to permit full utilization of this tube. It
is desirable to obtain the necessary reduction
in two stages rather than in one, to obtain a
sharper cut-off at the quench frequency without
undue attenuation of the higher voice frequen-
cies. It should be noticed that the by-pass
capacitor on the grid of the 41 tube, together with
the volume control, also provides a tone-com-
pensated volume control. At intermediate settings
of the volume control, the higher audio frequen-
cies are reduced. This is desirable for reduction of
the higher hiss frequencies when no carrier is
being received. The loudspeaker will deliver 2
watts of audio power for any fully modulated r.f.
signal of between approximately 1 and 10,000
microvolts, with the one adjustment of the
volume control.

To test for freedom from ignition interference,
the super-regencrative receiver was compared
with a superheterodyne having about the same

sensitivity. An automobile ignition system was
set up in the laboratory with a controllable
amount of coupling to a receiving antenna. The
super-regen receiver showed a remarkable dis-
crimination against ignition interference in com-
parison to the usual superhet receiver. Further-
more, an unshielded super-regen receiver without
an antenna received a good signal from a 15-watt
transmitter 14 mile away when the receiver was
within 6 inches of the ignition wires to spark plugs.
During tests of the super-regen receiver in a large
city, a satisfactory signal has been received from
a police car having a 15-watt transmitter cruising
throughout the city up to a maximum distance of
10 miles.

The power supply used is a dynamotor filter
unit separately mounted. The receiver volume
control, power switch and indicating lamp are
mounted in a small unit for ease of adjustment.

[}
¢ [T
TONE CONTROL MAX.
2 <3 par7) =] | .JZ?(’N
0 BN\
N — N\one cowrrot
S 4 \t'm,v.
6 \
8 \
100 1000 i0,000

AVDIO FREQUENCY -C.P.S

FIG. 5—AUDIO-FREQUENCY CHARACTERISTIC

WITH A 30% MODULATED SIGNAL ILLUSTRAT-

ING THE TONE CONTROL ACTION WITH THE
VOLUME CONTROL AT MAXIMUM

(l)utput voltage was measured across the speaker voice
coil.

An interesting mechanical feature is the plug-
in chassis design with simple snap clasps per-
mitting quick removal of the chassis for servicing
with complete accessibility.
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Radio Equipment of General Ulility

Flexibility in the Design and Construction of Portable Station and
Entertainment Apparatus

By H. A. Robinson,* W3LW

radio amateur there comes a definite need
for various units of transmitting, receiving
or audio equipment which are considerably more
flexible and portable than the usual run of ama-
teur gear. For instance, there is frequently occa-
' sion demanding a portable audio amplifier and
loud speaker unit, with provision for microphone
or phonograph input, for local entertainment or
public address work. The incorporation of a flexi-
ble radio receiver unit for both broadcast and
short-wave bands is but a further step in the de-
sign of such equipment. And finally, of course, the
portable equipment for the . licensed amateur
would not be complete without its effective c.w.
and 'phone transmitter unit.

With flexibly designed, self-contained portable
equipment of this type, the field of useful applica-
tion is unlimited. There is portable amateur
operation on the vacation or extended business
trip; the practical demonstration of amateur radio
transmission and reception to groups of Boy
Scouts, clubs and similar organizations; the use of
the amplifier-speaker unit for vacation entertain-
ment and public address work on a small scale;
and operation at the home station for the amateur
living in the small apartment.

With this fundamental object of universality of
application, as well as the usual requirements of
economy in size and weight with accessibility and
ruggedness accompanied by effective overall per-
formance of each of the component units, the de-
sign and development of the equipment shown
in the accompanying photographs and diagrams
was carried on over a period of many months.

Q.T SOMETIME in the career of almost every

THE GENERAL PLAN

As shown in the photographs, the assembly
comprises three distinct units, each mounted on a
separate panel and sub-base. The 7- by 14-inch
panel size was selected as a standard after due

-consideration of the requirements of each unit
and the overall size of the completed equipment.
The justly popular rack-panel type of construc-
tion was employed and is recommended for flexi-
bility and accessibility. The rack of ¥4- by 14- by
1{g-inch brass angle is bolted into the cabinet
with the front surfaces of the 3{g-inch aluminum
panels flush with the edges of the cabinet. A uni-
form spacing of panel mounting permits inter-
changing units. The marking and drilling of holes

¢ Silver Lake Farm, Willow Grove, Penna.

and cutting of panels must be done with precision
to insure a tight fit and avoid unsightly cracks
between units. The details of panel mounting are
shown in Fig. 1.

The cabinet (overall dimensions shown in Fig.
2) was constructed of }4-inch three-ply fir wood.
Brass wood screws and molding strip facing in-
sure a tight yet rugged carrying case. The loud
speaker, mounted permanently in the rear of the
cabinet, is covered with a suitable grill cloth and

THE CASE AT THE RIGHT CONTAINS COMPLETE
A.C. OPERATED EQUIPMENT FOR AMATEUR
'PHONE AND C.W. TRANSMISSION, ALL-WAVE
RECEPTION, RADIO OR PHONOGRAPH ENTER-
TAINMENT WITH LOUD-SPEAKER OUTPUT

fitted with a readily detachable cover. At the top
end of the cabinet, remote from the speaker, a.
hinged access door is provided for changing the
plug-in receiver coils.

The cover for the cabinet was made sufficiently
deep to provide clearance for all the panel control
knobs. The space in the cover is utilized for hold-
ing the accessories during transportation—hand
microphone and extension cord, telegraph key
and plug, head telephone, resonance indicator
lamp, power cord, antenna and feeder sections, in-
sulators, etc. The cabinet is fitted with detachable
hinges for the cover, a convenient carrying handle
and two sets of rubber feet. It is intended to be
carried on the side much like a suit case, and set
upright when installed for operation, as shown in
the photographs. The companion unit, an electric
phonograph, is a standard type and need not be
described.

Before considering each unit separately, a few
general remarks influencing the design might
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prove of interest. The problem of power supply is
of primary importance. Except for extremely
low-power transmission and reception, the use
of dry-battery supplies is out of the question.

FE® :
[
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~¢_.¥_ r ¥ Clearance. ol

for Rack —-——4

7
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\:\;Qbonahe-nn‘
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FIGS. 1-2—PANEL AND CABINET DETAILS

While the storage-battery operated vibrator-
rectifier power supply is convenient for certain
applications, the general availability of 110-volt
a.c. supply justified the selection of this type of
power source. The a.c. power supply makes possi-
ble a substantial audio output for public address
work and radio reception; and, in turn, provides
sufficient modulation capability for a reasonably
powered ’phone transmitter.

AUDIO AMPLIFIER POWER UNIT

The basic unit of the equipment, and likewise
the heaviest, comprises the audio amplifier and
the a.c. power supply. The photographs show the
general construction and arrangement of the
components, while the schematic diagram and
circuit constants are given in Fig. 3.

A broadcast type power transformer with the
required filament windings and a high-voltage
winding supplying 350 volts each side of the cen-
ter tap is employed. The full-wave type 80 recti-
fier tube has ample capabilities, since the normal
current drain is approximately 55 milliamperes
during reception and 60 to. 90 milliamperes during
transmission. The power transformer should be
selected with adequate rating for the current
drain during reception. The higher drain during

transmission is somewhat of an overload but,
being rather intermittent in nature, results in
only a slight rise in the operating temperature of
the transformer.

For reception and 'phone transmission a single
stage of filtering is provided for the output tube
utilizing the 1200-ohm speaker field coil as a
choke (approximately 40 henrys). This arrange-
ment furnishes adequate field excitation for the
speaker and results in a very low ripple output.
Dry electrolytic capacitors are employed because
of their light weight and compactness. An addi-
tional stage of resistance-capacity filtering is ef-
fective in the plate and screen supplies to the
audio- and radio-frequency amplifier tubes. The
detector screen-grid voltage is supplied through a
neon tube voltage regulator, reducing to a negligi-
ble degree the effects of variations in the a.c. line
voltage.!

The audio amplifier includes a Type 57 pentode
tube as the first amplifier, resistance-coupled to
the Type 47 pentode output tube.? The output
tube is transformer-coupled to the four-ohm
speaker winding for reception, or impedance-
coupled to the modulated r.f. amplifier stage for
‘phone transmission. A volume control is pro-
vided in the grid circuit of the first a.f. amplifier
tube to control the audio level. A double-pole
double-throw toggle switches the audio amplifier
from radio reception to microphone or phono-
graph pick up. In the microphone or phonograph
position this switch opens the screen supply to the
detector and switches the microphone current
(10 ma.). The microphone and phonograph input

FRONT VIEW WITH THE COVER OPEN AND
TRANSMITTER PANEL TIPPED FORWARD FOR
COIL CHANGING
f Recciver coils are accessible through the lid in the top.

"

connections are brought out to telephone tip
jacks. For added flexibility, terminal jacks,
impedance-coupled to the plate of the output
tube, are also provided. The headset jack is con-

! Robinson, H. A., *“‘Gasevus Voltage Regulation for
Receiver ‘B’ Supplies,” QST, Jan. 1935.

3 The newer type 2A5 tube is recommended in this appli-
cation and the new 83-V rectifier replacing the 80 type.
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FIG. 3—CIRCUIT OF THE AUDIO AMPLIFIER—POWER UNIT

Li—Speaker Field (choke)
C1—0.5-pfd.

Cu—4-pfd. electrolytic
C3—0.3-ufd.
C4—500-ppfd.
Cs—0.02-ufd.
Ce——lO-pr . electrolytic
C7—4-pfd. electrolytic
Cs—0.01-pfd.
Co—0.5-ufd.
Cro—4-ufd. electrolytic

C11—10-ufd. electrolytic
Ciz—d-pfd. electrolytic
R1—100,000 ohms

R2—500,000 ohms (volume control)
Ra—100,000 ohms

R¢—10,000 ohms

R5—500,000 ohms

R6—250 ohms
R7-—4000 ohms
Ra—1500 ohms
Ro—10,000 ohms

nected in the plate circuit of the first a.f. tube and,
although the receiver is of rather low impedance
for this tube, the telephone output level is

adequate. The small
coupling capacitor
effectively cuts the low
frequencies, reducing
residual hum to a neg-
ligible value, while the
jack spring opens the
input to the output
tube, silencing the
speaker during head-
'phone reception. If
higher output and si-
multaneous speaker
and head telephone
operation should be de-
sired, the output. tip
jacks can be used. The
circuit constants have
heen selected with par-
ticular thought (o their
effect upon the fre-
quency characteristic
and the overall per-
formance of the unit.

The unusual flexibili-
ty of the equipment is

R10—500,000 ohms
R11—15,000 ohms

R13—200 ohms

R13—400 ohms

R14—50 ohms, center-tapped
Ti1—Microphone-phono transformer
Ta—Power transformer (see text)
Ta—Qutput transformer

$1—S.p.s.t. power switch

S2—94-pole special switch (see text).
Sz—D.p.d.t. toggle switch

bending certain contact springs, as shown in the
schematic diagram. In the ‘“Receive’”’ position,
the plate and filament supplies are removed from
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L2,L3,L4,Ls—See coil data
C13—>5-35-ppfd. mica trim-

mer
C14—100-pufd. air trimmer
C15—100-upfd. air trim-

mer
Cie—15-ppfd. air trimmer
and-spreading
control)
C17—250-pufd.
C18—0.001-pfd.

made quickly available for a four-pole (Federal)
switch employed as a three-position switch by

Ry Cys

+200 FIL. FIL. GND. 10 AF.INPUT
FIG. 4—DIAGRAM OF THE RECEIVER UNIT

C1o—0.1-pfd.
C20—0.001-ufd.
Ca1—0.01-pfd.
Caz2—0.5-pfd.
C23—0.25-pfd.
C24—100-ppfd.
R15—250,000 ohms
R16—400 ohms
R17—50,000 ohms (sensi-
tivity control)
R18—350,000 ohms

Ris—1 megohm
R20—10,000 ohms
R21—2500 ohms
R22—15,000 ohms
R23—50,000 ohms (regen.
control)
R24—40,000 ohms
R25—100,000 ohms
Ts—Output transformer
(See text)

the transmitter unit, the speaker cone circuit is
closed and plate voltage applied to the receiver
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and amplifier units. In the mid position (‘Phone-
Standby”’) this switch gives connections for low-
power ¢.w. transmission, ’phone transmission or
standby-by reception on the head-’phones (or
external speaker). In this position the switch
opens the speaker cone circuit, applies filament
power to the transmitter, connects the bias on the
modulator tube and keeps the plate supply on the
receiver and audio amplifier units. Also in this

PA. 45

11.S2¢
L1}
Cn,

lettering on the aluminum panels. Sockets are
provided for the multi-conductor cables which
interconnect the several units. There are three
such sockets, one for the speaker cable, and one
each for the transmitter and receiver units.

THE RECEIVER UNIT

The receiver unit is located at the top of the
rack. This location was selected to reduce the
tendency towards acoustic
howl resulting from the
speaker vibrating the plates
of the tuning condenser,

L
L]
1] l ® ®
(
Cas B g
5 o | {0
R

M0. 45
tubes or other circuit ele-
Cas | L‘u® «.| ments. This form of insta-
=2 ==\ * bility, so prevalent in highly

~ selective short-wave re-

IFc, ceivers, is reduced to a

t Jy P

29
- Cx " Gy ! Ras”
T l——ﬂ S

negligible proportion by the
use of rugged components

T
Er

+300 GND.+200 MOD. FIL. FIL

FIG. 5—THE TRANSMITTER UNIT

Ls, L7, Ls—See coil data and text
Lo—R.f. choke
Ljo—6-henry filter choke
Cas—100-pufd. air trimmer
C26—35-ypfd. air trimmer
C27—250-ppfd. air trimmer
C28—100-ppfd. air trimmer
C20—50-pufd. air trimmer
C30—35-upufd. air trimmer—band spread
i control
C31—250-uufd.

Cae—1-pfd.

position, c.w. or ’phone transmission is selected
by inserting or removing the plug of the telegraph
key in the transmitter unit. Duplex operation, re-
lay re-transmissions on another frequency band,
or the transmission of speech or c.w. is possible.

With the switch in the “CW” position, the
plate voltage is removed from the receiver and
audio amplifier units, the high voltage being
taken from across the first filter condenser
through a low-resistance filter choke in the trans-
mitter unit, thus providing a much higher plate
supply as a result of the decreased current drain
with the receiver and amplifier units and speaker
field removed from the circuit. The speaker cone
circuit is left open, and the transmitter filaments
lighted. In this position the maximum power out-
put is available for ¢.w. telegraph transmission.

A more complete understanding of the flexibil-
ity of the equipment can be obtained by tracing
the circuit changes accomplished by this switch-
ing.

The sudio amplifier power unit, being the
heaviest, is placed at the bottom of the rack, with
the speaker unit directly behind and slightly
above it. The components are arranged to pro-
vide ample clearance around the speaker cone.
The various switches and controls are marked by

C34—700-pufd.
Cs5—0.001-pfd.

Car—100-upfd. air trimmer
R26—30,000 ohms
Rar—7500 ohms
R28—5000 ohms
R29—30,000 ohms

and r.f. wiring, along with
spacing of the receiver from
the speaker.

The circuit, as shown in
the schematic diagram of
Fig. 4, comprises essentially
a single stage of tuned or
untuned radio frequency
amplification with a Type
58 tube, inductively coupled
to the regenerative detec-
tor. The detector is Type
58 tube with screen-voltage
control of regeneration. A
high-impedance coupling
transformer (100,000 ohms, 1:1) feeds the audio
output to the amplifier unit.

Band-spread tuning is provided by the small
15-uufd. band-spread capacitor shunting the
main tuning condenser (100-uufd.). A National
Type B vernier dial serves as the band spread
control and a Type BM dial provides excellent
resetability and ease of adjustment of the main
tuning condenser.

The plug-in coils are accessible through the
door provided in the top of the cabinet. By care-
ful coil adjustment the amateur bands are posi-
tioned to give sufficient band spread (one-half to
full scale, depending on the band) while still
maintaining complete frequency coverage and
overlap between coils. The low-frequency coil is
equipped with a built-in band switch to give
coverage of 550 to 2500 ke. in two bands. In a
similar manner, the r.f. tuned grid circuit is pro-
vided with a three-band switch permitting cover-
age from 2500 to 20,000 ke. A resistance coupling
can be plugged in when untuned r.f. is employed.
These arrangements minimize the number of coils
required for complete frequency coverage, a point
not to be overlooked when designing portable
equipment. Coil data are given in the Table
and Fig. 6; however, some slight adjustments
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may be necessary where circuit capacities
differ.

Spare sockets are provided for carrying the ad-
ditional coils. A compact calibration chart for
ready reference is fastened to the inner side of the
coil access door. Capacitive antenna coupling
permits variable adjustment (screwdriver) for
widely differing antennas.

(d) Low overall efficiency of Type 47 tubes as
self-excited oscillator at this plate voltage.

(e) High amplifier plate efficiency of master
oscillator arrangements (70-75%,).

(f) Ability of Type 56 or 45 as an oscillator to
drive adequately a Type 45 as power amplifier.

(g) Desirability of master oscillator-power

Separate antennas are used for
transmission and reception,
since the receiving antenna
is usually quite short. The
panel controls include, in ad-
dition to the bandspread and
main tuning, r.f. sensitivity
control, r.f. tuning and the
regeneration control. The r.f.
sengitivity control is highly
desirable to reduce the level
at the regenerative detector
when discriminating against
strong local signals, preventing
blocking or cross modulation.?

The arrangement of compo-
nents, shielding and general construction of this
unit are shown in the photographs. A seven-con-
ductor cable, terminating in a plug, intercon-
nects with the audio amplifier unit. It was thought
that a separate shielded lead for the receiveroutput
would be required to reduce hum pick up, but this
was not found necessary with the transformer coup-
ling. However, an improvement in hum level would
undoubted!ly result and shielding would be required
when resistance-coupling of the detector was em-
ployed.

ceiver (right).

THE TRANSMITTER UNIT

The third and central panel supports the trans-
mitter unit with its associated controls. A rather
extensive series of measurements on a bread-
board experimental layout were made to deter-
mine the most suitable transmitter arrangement,
tube complement and circuit constants. A 100-
ohm dummy antenna load was employed and all
measurements were made at a frequency of 7 me.
The only limiting requirements were those of
available power supply (300-volts 80 ma.) and
tube complement (a maximum of two tubes).
Circuit arrangements included self-excited t.g.t.p.
(single-ended and push-pull), and oscillator-
amplifier circuits; while 45, 46, 47 and 56 type
tubes were tried. The general conclusions leading
to the selection of the present arrangement can be
summarized as follows:

(a) Low plate efficiency of self-excited arrange-
ments at the low plate voltage (efficiencies 30 to
50%).

(b) Inadequate output of type 56 tube self-
excited, at this plate voltage.

{c) Negligible difference in performance of
Type 46 or Type 45.

: N
THE THREE PANEL UNITS REMOVED TO SHOW THEIR CONSTRUC-
TION

The amplifier-power supply unit (left), the transmitter, and all-wave t.r.f. re-

amplifier arrangement for ’phone operation.

(h) Freedom of m.o.p.a. arrangement from
output adjustment affecting the frequency.

Because of the low plate supply voltage, fre-
quency doubling was not feasible; hence the
master oscillator operates on the same frequency
as the power amplifier. The time lag in the heater
of the Type 56 oscillator made the tube unsuited
for this application, resulting in the use of the two
Type 45 tubes as shown in the schematic diagram
of Fig. 5.

The master oscillator uses the 45 triode at low
plate voltage in a high-C Hartley circuit. This
arrangement makes for convenience in neutraliz-
ing and provides band-spread for the panel con-
trol adjusting the oscillator frequency. The Type
45 power amplifier is inductively coupled to the
output circuit by means of a variable coupling. A
flexibility of antenna or feeder arrangements, per-
mitting either series or parallel tuning, operation
with antenna, fecders, ground or counterpoise,
can easily be obtained by means of one or two
flexible jumper leads (carried in the cover). The
transmitter is designed for operation on three fre-
quency bands, 8.5, 7 and 14 mc. However, ex-
cellent performance on the 1.7-mec. band can be
obtained readily with somewhat larger coil forms.

The coils are wound on tube-base forms. To
minimize the number of coils required for three-
band operation, the circuit constants are pro-
portioned so that the oscillator operates with a
high-C tank, as desired from the standpoint of fre-
quency stability, and the oscillator coil of any one
band is of the correct value to function as the
power amplifier plate tank coil of the next higher
frequency band (where low-C is desired).# By

3 Robinson, H. A., “Regenerative Detectors,” QST, Feb.
1933.

4 Robinson, H. A., “Operation of R.F. Power Amplifiers,”
QST, April 1934.
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this means, effective three-band operation with
only four coils is achieved, a feature of consider-
able importance for portable equipment.

On the 14-mec. band the oscillator tank fixed
capacity is reduced from 150 uufd., as employed
on the two lower bands, to 50 uufd., and the oscil-
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while keying the power amplifier plate circuit.
(Caution—the key is ‘“hot” and hence should
have an insulating wooden mounting base.) For
‘phone transmission, the key plug is removed,
closing the plate circuit to the modulation reactor
and audio output tube.

A scparate filter with a 6-
henry choke and 1-ufd. capaci-
tor, together with the 10-ufd.

BANDS A B.C. ﬁ_r t ﬁlt t ; th
e . firs er capacitor in the

ko power unit, provides a very
e pure d.c. plate supply for the

e transmitter unit.

— /‘ This unit has the front panel
L, hinged to the audio amplifier
0

unit below, the hinges being
tapped so that either unit can
be readily removed. Thumb

DETECTOR colLS A rcon screws, made from the bake-
RECEIVER COILS lite tops of binding posts, are
used to secure the unit to the
0] rack. By removing these thumb
&),7 o /O’"\ /o"‘\ I/'q"\\ screws, the unit can be tilted
! 012 lc\g/ﬁ ! ) o ! forward to give access to the
NI L S NS tubes and coils for band chang-
@ asme 7ME e MC ing. Th'c variable condgns‘ers
TUBE BASE DIAM 175" for adjusting the oscillator
TRANSMITTER  COILS frequency, neutralizing, and an-
Receiver Coils tenna or feeder tuning, are in-

Turns
Band  Freq. Kc. Detector Coil R.F. Coil ?[lflgatgg fl:n]: gl‘()ﬁl!l}?.a?(}i’ n;zg:)l:;
N 22,000-10,500 Gricf’_u Catiu;de Ls Plaf;e Lz 5112 panel parallel to the front panel
g zé,ts)gg—g.ggg ;é ’}& ; 1;3 but set back approximately an
D-1 2,600-1,200 5‘:' 34 8 -Double Range Coil inch. Insulating shafts are ex-

1,200-560

Conductor La und L4 of Bands A, B, C, No. 26 enam., spaced on A and B bands.

All other coils No. 32 enam. close-wosnd.

Transmitter Coils

tended to the panel controls.
The panel controls include

the following: oscillator fre-

quency, ncutralizing, amplifier

Freq. Band Mc. Total Turns Tap Conductor tank tuning output tuning and
14 414 11 No. 18 enam. spaced diam. B .
7 7% Z‘Z No. 16 d.c.c. close-wound coupling. Air condensers were

3.5 1314

lator plate scries resistor reduced to provide exci-
tation comparable to that on the lower frequency
bands. These oscillator circuit changes are ac-
complished automatically by arranging the coil
terminals and jumpers in the tube base coil
forms. (Sce Fig. 6.)

Closed circuit jacks permit the reading of
oscillator plate current, power amplifier grid cur-
rent and power amplifier plate current. A 50-ma.
meter, supplied with a flexible cord and plug, is
mounted on the panel and serves as a ready check
on the tuning and loading,* as well as on the gen-
eral operation of the transmitter.

The power amplificr plate circuit jack has its
closed circuit spring connected to the primary of
the audio output transformer which serves as the
modulation reactor for ’phone transmission. For
c.w, transmission, the telegraph key is plugged
into this jack, opening the lead to the modulator,

5% No. 26 d.s.c. close-wound
‘Tap turns from grid end of coil. Coupling co:l Leg, 6 turns No. 26 d.s.
Note. For terminal arrangement, coil diameter, etc., vefer to Fig. 6

necessary for the oscillator tank
fixed capacitors, a gradual drift
in frequency occurring as mica
fixed condensers changed their temperature in
opcration.
ANTENNAS
The antenna equipment, carried in the cover of
the cabinct, comprises four light-weight insulators
constructed from 1l4%-inch lengths of &4-inch
bakelite tubing, a length of supporting cord for
the radiating system, and the following sections
of stranded insulated conductor, fitted with suit-
able lug terminals and supplied with screws and
nuts for interconnection:
1-33 foot section

2“16 & 113
1___' g (3 113
1-13 « «
1-20 ¢“  twin conductor

1~314 ¢ «“« I «
These antenna sections, by interconnection, pro-
(Continued on page 41)
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A Four-Band Exciter

Instant Band Changing With Circuit Switching and Fixed Tuning

By J. Herbert Hollister,* WSDRD

of changing bands in the best receiving
circles, came the realization that life
could mean something more than one everlasting

WITH the advent of the click-click method

popularized by Art Collins and others. The job
of bringing order out of chuos can’t be done over-
night, but by building each new piece of equip-
ment for rack mounting, things about the old
static room will soon begin to shape up.

Referring to the rear view of the exciter,
shown in Fig. 2, we start at the right with
six crystal holders lined up on the edge of
the chassis. The mounting was made from a
strip of Victron, using wafer socket clips for
contacting the holder prongs. Next, along
the rear of the chassis we have the 3.5-me.
oscillator coil, the first 53, the 7-me. coil, the
14-me. coil, the sccond 53, and the 28-me.

FIG. 1—BAND-CHANGING BECOMES A PLEASURE WITH

AN EXCITER LIKE THIS ONE

No tuning adjustments to be gone through—simgl_y flip the

and select
any one of six crystals on the *‘crystal’”’ switch. The 53’s handle
the oscillator and doubler functions; the buffer, always used as a

““buffer’ and “‘exciter’’ switches to the band desire

straight amplifier, is an RK.-23.

coil. The condensers for all four coils are
mounted beneath the chassis on the bakelite
strip which forms the back odge of the
chagsis. In the center, dircctly behind the
meter, is the RK23 buffer with its quartette
of tank circuits clustered round.

search for the right
coil. The net result, of
course, is that we now
have more time on our
bands in which not to
wind coils. Then the
logical extension of the
same line of thought
leads to the application
of band switching to
the transmitter where,
at least in the low-
power stages, the treat-
ment may be similar to
that used in many
receivers.

Taking Jim Millen’s
tip ! that the 53 tube
would best fill the bill
as a crystal-controlled
oscillator and as a
doubler, the exciter-
buffer unit depicted in
Fig. 1 was developed.
The panel is 7" by 19"
for standard rack
mounting, and there is
a lot to be said in favor
of this unit type of construction which has been

*R. 1, Knox Rd., Merriam, Kansas. )
1 Millen, *A Pentode Qutput Transmitter With Six-
Band Exciter.” QST, October, 1934.

und doubler coils are wound on plug-in receiving coil
they are permanent fixtures. The socket which can be glimpsed behind and to the left of
the ten-meter doubler coil is for the power-supply plug.

FIG. 2—-SEEN FROM THE REAR, THE EXCITER LOOKS A GOOD DEAL LIKE A
NEATLY-BUILT SUPERHET

But don’t be deceived by its appearance; the output on any of the four bands is suffi-

cient for driving a pair of 800’s as modulated Class-C amplifiers. Although the oscillator

forms for convenience, actually

Now, taking a quick glance at the schematic
circuit (Fig. 3), the plot unfolds in all its sim-
plicity. The grid of the first triode section of our
first 53 is driven by any of the six crystals which
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FIG. 3—CIRCUIT DIAGRAM OF THE BAND-SWITCHING EXCITER

C1—100-pufd. midget air condenser

Ca, Cz, C4—50-pufd. midget

Cy—100-ppfd. midget

Ce—350-ppfd. midget

C7, Cs—35-ppfd. midget

Cy—Cgo, inc.—.001-pufd. mica condensers

C21—25, inc.—.01-ufd. mica condensers

R1—5000 ohms, 2«watt

R»—10,000 ohms, 2watt

R3—20,000 ohms, 2+watt

R4, Rs, Re—10,000 ohms, 2-watt

L1—3.5-mc. oscillator coil; 35 turns No. 22, diameter 114
inches, winding length 114 inches

L2—7-mc. doubler coil; 20 turns No. 16, diameter 114
inches, winding length 114 inches

may be sclected by the six-point switch. These
A-cut crystals are ground to frequencies in 3.5-
me. band—which will permit the widest possible

FIG. 4—AN “*X-RAY”’

VIEW OF ONE OF

‘THE BUFFER TANK
CIRCUITS

The tank coils are
mounted below and sus-
pended from the tuning
condenser, a Cardwell
Trim-Aire. The individ-
ual circuits are peaked
at about the center of
the band for which they
are designed. No fine
adjustment has been
found necessary in
workingoverthe higher-
frequency bands with
different crystals, as is
explained in the text.

selection of harmonics for such interference-free
spots as may appear in the four bands, 10, 20, 40,
and 80 meters. The second triode section of the
same 53 is tuned to 7 me. The first section of the
second 53 is tuned to 14 me. and the second
section of the same tube to 28 mec. These four

Ls—14-mc. doubler coil; 10 turns No. 16, diameter 14
inches, winding length 1Y inches

L4—28 mc. doubler coil; 314 turns No. 14, diameter 1%
inches, winding length 34 inch

Ls—3.5-mc. buffer coil; 30 turns No. 16 diameter 1%
inches, winding length 114 inches .

Lg—7-mc. buffer coil; 16 turns No. 14, diameter 1Y
inches, windinzi length 11 inches

Ly—I14-mc. buffer coil; 9 turns No. 10, diameter 1V,
inches, winding length 1Y inches

Ls—28-mc. buffer coil; 3Y, turns No. 10, diameter 11,
inches, winding length 34 inch

RFC—Sectional-wound chokes, high-frequency type

The tuning condensers, C)-Cs, inclusive, are Cardwell
Trim-Aires

tanks once peaked will require no retuning with
crystals whose fundamental frequencies fall be-
tween 3500 kc. and 3575 ke. It will, of course, be
necessary to retune for a crystal in the 3.9 me.
'phone band, but in this case it is only the oscilla-
tor tank condenser; and, after all, it should be
worth that extra effort to get to work on the 75-
theter *phone band.

The four sections of the two 53’s are permitted
to run constantly, and therefore we have excita-
tion voltage in each of the four bands on tap at all
times with which to drive the grid of the RK-23
buffer. Capacity feed is used, with the tap coming
directly off the plates of the 5§3’s, through a four-
point switch the arm of which is hooked to the
RK-23 grid.

A good deal of religion was lost in trying to use
& tapped coil in the plate circuit of the RK-23.
The thing was fairly easy to do, down to 28 me.;
but there it appeared that there was more in-
ductance in the leads than in the coil itself. Ac-
cordingly, it was decided to use separate tanks,
pre-tuned to the desired bands, and the tank as-
sembly shown in Fig. 4 was tricked up. The can
is by National and is not cellophane. The con-
denser is by Cardwell, and the coil is by winding.
The coil turns indicated are quite critical; and in
the case of the 14- and 28-me. combinations, the

(Continued on page 60)
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A Genemotor Crystal-Controlled Portable
Using 6-Volt Tubes

By F. Waddingham,* W6EQL

drain will be correspondingly increased.

The simple, crystal-controlled rig described here should appeal not only to the portable-minded but to the
rural amateur as well, since both plate and filament power are obtained economically from a 6wolt storage
battery. At a total battery drain of 4 amperes, the input to the amplifier stage of the transmitter is better than 6
watts. The power output can be increased by using a motor-generator of larger capacity, although the battery

—EDITOR

T IS highly desirable that a station designed
for portable work really should be capable of
being carried by one person, since occasions

often arise when a good location on tour is not
always readily accessible to an automobile. The
transmitter herein described was designed to
meet this condition and at the same time to be
economical in power consumption. The entire
equipment, except for a 6-volt storage battery,
may be carried very easily by one person. Some
experimenting was necessary, however, before the
final design was decided upon, because such
things as suitable tubes, power supply and reason-
ably compact components must be given con-
sideration.

To have low-power tubes of rugged construc-
tion, ‘“‘automobile-type’” tubes were selected,
though 01-A tubes were also tried out. At the
same voltages, these latter did not seem to be as
good. The use of the 6.3-volt tubes eliminates a
dropping resistor, though some of us run 01-A
tubes direct anyway! Further, the transmitter
may be operated on a.c. where possible and
desirable.

Inasmuch as some trips mean that there will
be no chance to charge a battery, battery drain
is a big factor to be considered in choosing the
power supply. Bearing this in mind, the plate
supply is furnished by an Emerson 6/220-volt
40-ma. motor generator as used for auto-radio
receivers. This bit of equipment uses 3 amperes
battery current. A larger size Genemotor can be
had and used, but of course will take more cur-
rent. “B’’ batteries also can be used if desired.

The crystal-controlled oscillator, a Type 41
tube, is shunt-fed, making possible the omission
of a grid choke in the amplifier input circuit.
The 41 seemed to be a better oscillator than the
38, which was first tried. An 89 might be used.
Jacks are provided for the measurement of screen
and plate currents by use of a single meter,
equipped with a plug. The “B’ drain for the
oscillator is about 15 ma.

The amplifier is one of the new ‘double-

* Box 232, Manhattan Beach, Calif,

triode” types, a 79, with the elements paralleled.
General characteristics of this tube seem to
indicate a higher output than any other 6.3-volt
tube, taken singly at least. Comparisons are from
such means as were at hand. When coupled to the
load, the “B” drain is about 30 ma. This makes
the total drain on the Genemotor quite close to the
rated 40 ma., without too much voltage drop or
overload, so that with the intermittent service
characteristic of c.w. transmission, there should

THE COMPLETE PORTABLE OUTFIT INCLUDES

THE TRANSMITTER-RECEIVER CASE, 6-VOLT

BATTERY, GENEMOTOR, AERIAL REEL AND
INSULATORS AND A CONNECTION CABLE

With the exception of the storage battery, all equip-
ment can easily be carried by one person.

be no damage to the equipment. Tuning and
neutralizing adjustments are carried out in the
same way as with other simple crystal trans-
mitters.

A three-pole double-throw three-position switch
makes it possible to have the plate supply of the
receiver and the transmitter filaments on, or off,
and the transmitter filaments and Genemotor
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on, for receiving, out of service, and transmitting,
respectively. Experience has shown it to be
desirable to “cut’’ the receiver plate supply when
out of service, because of the possibility of dis-
charging the “B" batteries from development of
leakage in condensers.

By the use of another switch or a “jumper”
wire, the same antenna might be used for both
transmitting and receiving. The ground connec-
tion is common—the car frame seemed to work
fairly well for this purpose. Sometimes the loca-
tion might be such that this would be the
only available ground.

Because cabinet makers seem to make
their products with shallow lids, the knob
and dial arrangements and clearances must
be checked very closely. Some ingenuity
was needed to get the Marco dial mounted be-
hind the panel, to attain the necessary clearance
for the lid. The receiver was built into the left
side of the panel for operating convenience, and
to permit the key, which was fastened to the lid,
to fit against the right hand side of the panel, be-
hind which are the receiver batteries. Tube hases,
modified by use of larger diameter tubing, are
used for the transmitter coils, to permit flexi-

ttal

INSIDE THE CASE

The transmitter is on the upper deck, with the oscillator
in the foreground. The crystal holder plugs into a mount-
ing at the near corner. The ncutralizing condenser is
mounted on a small insulating panel near the amplifier
;iube. Other transmitter components can be readily identi-

ed.

‘The receiver is on the near half of the lower deck, with
batteries in the rear.

[=]

bility of operation. The well-known Pilot midget
condensers are used for tuning all circuits. The
transmitter and receiver coils are all low-C.

The receiver is the conventional two-tube type,
using 30’s with series filament connections. A
high-gain, peaked audio transformer, the old
RCA Type UV-712, is used. The 40-meter coil is

TRANSMITTER

41 (TP ::C
l :\n i
- 3 v ©RFC
3 Co
3 X
Botlery-6v. & Genemptor-6V.
1L e Genemotor —H.v
Key ————sGenemotor ¢+ N V
" o e———pGenemotor + 6.
—l_.\:]_.ﬁadery tév
e o SW
—
_g—— RECEIVER
=B 4.5V. +22.5 +45
FIG. 1—COMPLETE CIRCUIT OF THE PORTABLE
STATION

C1,Cea—100-ppfd. midget condenser.

Ca—15-upfd. midget condenser.

Cy, Cs—0.002 pfd.

Ce—100 pufd.

Cr—0.002 pfd.

Cy—100-pufd. midget condenser.

Cy—50-pufd. midget condenser.

Cio—15-pufd. midget condenser.

Cu1—100-ppfd.

C13—0.004-ufd.

Ci13—0.5 pfd.

R1—+40,000 ohms.

R3—10,000 ohms.

R3—8 megohms.

R4—200,000-ohm variable resistor.

Rs—15-0ohm rheostat.

J—Filament-control jack.

SW-—Yaxley three-pole double-throw
switch.

L1—30 turns No. 16 enamelled wire for 3500-kc. crystal.
15 turns No. 16 enamelled wire for 2000-kc. crystal.

L2—40 turns No. 16 enamelled wire for 3500 kc.; C3
across 30 turns.

20 turns No. 16 ¢namelled wire for 7000 kc.; Ca

across 15 turns.

Lz—Depends upon type of antenna or feeders used.

Li, Lz and L3 wound on 1l%-inch diameter forms. Lz
tapped at center for plate c{czd. Couplinf taps on
L1 and L2 must be adjusted experimentally.

L4 and Ls—Usual grid and tickler coils for regenerative
detector. Suggestions for tube-base coils are: for
3500 kc., Ly, 35 turns, Ls, 10 turns of No. 30 d.s.c.;
for 7000 kc., L4, 15 turns, Ls, 5 turnsof No.30d.s.c.

three-position

carried in a small socket screwed to the wood

panel used for “back-mounting”’ the Marco dial.

A filament-control type Yaxley Junior Jack is
(Continued from page 88)
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An Experimental Station on Wheels
By H. Selvidge,* W9BOE

be called the answer to a ham’s prayer has

been constructed at the Cruft Laboratory,
Harvard University, in Cambridge, Massachu-
setts. The object of the mobile unit is to enable
laboratory apparatus to be carried into the field
to make observations on various radio phe-
nomena. Two main objectives

:- MOBILE radio laboratory which might well

tom and mounted on the side of the truck, and is
fed by a concentric feeder with the outside con-
ductor grounded. The antenna is arranged so that
it can be raised or lowered from the inside, and
if it strikes an obstruction while in motion,
it folds down, and then springs back up into
the vertical position.

For rcception on the lower

will be pursued with the present
apparatus installed in the truck.
First, observations on the propa-
gation characteristics of ultra-
short waves will be undertaken.
It is hoped that observations on
several different frequencies say
60, 120 and 240 me., will lead to
a better understanding of the
processes of their propagation.
Second, ionosphere measure-
ments will be made.

The ultra-high-frequency ap-
paratus consists of a three-band
receiver operating on 60, 120
and 240 mc. and is of the super-
regenerative type, using self-
quenching Hartley circuit de-
tectors. There are three separate
detectors, one for each band,
and they feed a single audio
stage. In this way a very rapid
change from one band to the

frequencies, a National HRO is
carried, with coils covering from
10 to 600 meters. This receiver
works very well using the mo-
bile antenna.

A relatively high-power trans-
mitter is carried for the iono-
sphere measurements. It oper-
ates in the 3.5-, 7- and 14-me.
bands, as well as five experi-
mental frequencies in that range.
It consists of crystal-controlled
oscillator using an RK-20. Crys-
tal switching and plug-in coils
provide the means for conven-
ient frequency shifting. The use
of AT-cut crystals insures free-
dom from frequency drift caused
by tcmperaturc changes. The
single-phase r.f. output of the
oscillator unit is usually fed
through a phase-splitting net-
work which gives two-phase r.f.

other can be made. The detec-
tors for 60 and 120 mc. are 76’s,
while the 240-mec. detector uses

LOOKING THROUGH THE REAR
DOOR OF THE MOBILE LABO-
RATORY

Ample space is provided for conven-

which is then fed to two ampli-
fiers, each using two RK-20’s in
push-pull. Normally a single 59

a 955. A radio frequency stage
will soon be added to each, using
the new 954’s. The audio stage consists of a 42
feeding a small dynamic speaker.

There is a 60-mc. transmitter using three of the
6A6 type tubes; one as a speech amplifier with the
elements in parallel, one as a Class-B modulator,
and the third as the oscillator in a t.p.t.g. cir-
cuit. A novel gadget is the r.f. indicator used
with this transmitter. It consists of a flashlight
bulb in the antenna lead, the filament being
focussed by means of a lens on a jeweled insert in
the front panel. Contrary to all predictions, it
works, giving a very nice indicating light when
everything is working properly. This transmitter
is primarily for communication purposes, as
most of the ultra-high frequency observations
will be made on signals sent out from the labora-
tory, at a fixed location. The antenna consists of a
quarter-wave aluminum rod pivoted at the bot-

* W1FQV, Cruft Laboratory, Harvard University, Caw-
bridge, Mass.

ient manipulation of all controls.

would supply the nccessary cx-
citation for the amplifiers, but
there is a loss in the phase-splitting network be-
cause of the necessity of providing a good wave
form, so plenty of oscillator output is required.

CLAD IN COPPER AND WITH CHROMIUM
PLATED FITTINGS, THE STATION LOOKS THE

The two amplifiers feed through two antenna
matching nctworks, and if these properly phased
(Continued on page 80)
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e  What the League Is Doing o

League Activities, Washington Notes, Board Actions—For Your Information

Station ©n May 21st the F.C.C. amended the
Calls last sentence of its Rule 28 to read as
follows, the new language in italics:
‘“‘Because of the large number of amateur stations,
calls will be assigned thereto in regular order and
requests for particular calls will not be considered,
except that on formal application the Commission
may reassign calls to the last holders of record.”

It is the Commission’s regular practice to re-
assign the same call to the same amateur as long
as consistent with the station location, and to
avoid reassignment to a different individual as
long as new calls are available; and now the new
language makes it possible to revive a former
assignment to the last licensee of record. When
an amateur moves into a different call area he of
course has to give up his old call and get a new
one. The recent modification of the rule makes it
possible for the Commission to continue the good
work it has done to preserve the stability of
records and published call books by reassigning a
former call if an amateur moves back into his old
call area or revives a lost interest.

The Commission requests us to say for them
that except in the special case of an amateur
desiring to regain a former call that has never in
the meantime been assigned to any other ama-
teur, they positively will not consider any re-
quests for special calls, and they ask that they
not be burdened with unnecessary correspondence
thereon. (The practice of reassigning old calls
will not apply to the old four-letter ZZ group,
which is in conflict with present international
regulations.)

A two-letter call is a valuable thing for any
amateur to hold onto. Knowing no satisfactory
basis for selecting which amateur applicant
should be favored with a two-letter call that may
become vacant, the Commission has never orig-
inated any such assignments and has merely re-
newed old Department of Commerce two-letter
calls. But it is interesting to note that if an ex-
amateur once held a two-letter call and now
returns to the game, and the call has never in the
meantime been assigned to anyone else, he may
secure it again upon application. Nobody else
can. What do you say, some of you old timers—-
isn’t this inducement to get back in the game?

It is fervently to be hoped that by the
time these lines appear in print the
chain-letter nuisance will have dis-
appeared from the American amateur scene. But
in case it has not:

The idea itself involves bughouse mathematics,

Chain

Letters

they have been declared unlawful, and any merit
the idea ever may have possessed disappeared
when it degenerated into a crooked racket. We
are sorry to have seen some evidences of the
racket angle in amateur radio. We assert that
there is no place for such things in our game and
that we're supposed to be fellows of sufficient
discrimination not to toy with such mad ideas.
Let us clean the thing instantly from our field.
If that same urge to correspond could be directed
to filling out a few neglected QSL cards, more joy
to amateur radio would result and a similar con-
tribution made to the reduction of Mr. Farley’s
deficit—the only ultimate beneficiary of the
chain-letter plague.

Rumors ©Ofall the questions that are asked us

the most common one goes some-
thing like this: “Why don’t you answer in QST
these charges and rumors that float around
amateur circles? Some of the things said are too
ridiculous to need rebuttal and almost all of them
are too pointless and unfounded really to require
an answer. But, just the same, why don’t you
fight these things in QST?”

There is, of course, an excellent answer. This
League ts run by a Board of Directors. We are ap-
pointed and hired by the Board. We report to
that Board in extensive detail, and only to them.
To us it would be unethical and a general viola-
tion of corporate practice to short-circuit the
governing board in matters in which we feel
abused, and take our case direct to the member-
ship. QST is a mutually-owned publication in
which the officers have no more rights than the
ordinary member. They have no right to use it
for their own defense, justification or glorification.
At each mceting of the Board the individual
directors, as well as the Board as a whole, review
the annual reports of the officers, examine the
conduct of the headquarters, ask such questions
as may have been raised by the membership or
any other commentator, and in general receive
any and all information or explanations that may
be necessary. If an individual amateur wants
information on such matters, it is almost in-
variably available from his director; or if it is
not, the director can and will secure it. How-
ever, all matters of important general amateur
interest are regularly discussed in QST, the facts
given, the policies outlined and the reasons for
them. That, in fact, is just what the editorial
page and this department are for. Nor can we
imagine a more dreary misuse of the good QST
space that might be devoted to interesting articles
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than for us to utilize it in constant reply to what
Mr. Roosevelt has called “the preconceived con-
jectures of ill-informed commentators.” We do
not think that we should get excited and quit
useful work when one of these amateur politicians,
dizzy as a revolving door, sits him down before his
tripewriter and dashes off some reams of mis-
statements. Nor are our headquarters equipped
with a Division of Psychopathic Research. We
know that the great and sound majority of
American amateurs will judge their League and
its directors and officers in terms of their works
and the present secure status of amateur radio.
However:

It is currently being misstated that
the League once had a constitution
which limited membership to those
currently holding amateur licenses, and it is
implied that this was changed through some vile
shenanigans. Our League started in 1914 and
QST in 1915, but both had humble beginnings
and did not spring full-formed from nothing. The
first constitution of the League was adopted on
February 28, 1917, and specified eligibility for
membership in the following language: “Any one
interested or engaged in radio telegraphy or
telephony shall be eligible to membership.” You
may see this constitution printed in QST for
May of 1917. The language remained in precisely
this form until the adoption of the present con-
stitution on December 18, 1923, when it was
changed to read: “Any person engaged in or
interested in amateur radio shall be eligible to
membership.” It has remained in precisely this
language ever since.

QST before the war was the property of C. D.
Tuska, our first secretary-editor. It was published
by the QST Publishing Co., Inc., owned exclu-
sively by Tuska except for one share of stock each
in the name of his mother and of Mr. Maxim, to
qualify as incorporators. In the resumption of
operations in early 1919 after the war, the League
bought QST from Tuska, paid him for it, dis-
solved the QST Publishing Company, and has
been the owner and publisher since the first
post-war issue in June, 1919.

The published operating statements of the
League show the profit or loss from the normal
operating activities of the headquarters estab-
lishment. When there is a profit from operations
it goes into surplus. The surplus of course is under
the control of the Board of Dircctors. There are
important League activities not associated with
headquarters operations which are. managed
directly by the Board from reserves set aside from
such earned surplus. These activities are reported
in the minutes of Board meetings, but naturally
are not reflected in operating statements. The
status of the surplus and appropriations there-
from is constantly known to the directors. If you
have any particular questions, ask your director.

A Few
Facts

The night before these lines were dictated a
well-known ’phone amateur was heard to assert
on the air that to his positive knowledge the
headquarters officers told the directors how to
vote on every question that was before them at
their recent annual meeting. This is sheer rubbish,
and if any of you want to risk the honest indigna~-
tion of your own director, just ask him about it!
We do not like some of our orders for the coming
year but nobody cares whether we like them or
not. We are not running this League. The Board
is running it and we are the manager or adminis-
trator, under orders that are the reflections of
what the majority of you fellows said you wanted.

7e Olde Pursuing the notes on old-time fre-
Times quency assignments in this depart-
ment the past two months: We
amateurs used to claim the right to operate on
all the wavelengths below 200 meters but as far
as we know no amateur was ever licensed to do
s0. Crack amateurs were rewarded with a Z call
and the special right to use 375 or 425 meters.
“General” amateurs were all assigned the specific
wavelength of 200 meters and occasionally one or
two other specified wavelengths such as 175 or
180 meters. ‘‘Restricted” amateurs had the same
sort of license except that, living within a few
miles of & government station, they were limited
to a half-kilowatt input. In 1922 it was thought
desirable to give ¢.w. some encouragement over
spark so the band 150220 meters was assigned to
c.w., of which 175-200 meters was also open to
spark, i.c.w. and 'phone. This year the interna-
tional conference of Washington was supposed to
mect but it was put off and put off. In 1923 the
“plus-200"’ feature was eliminated and the ama-
teur band marked down to 150-200 meters. In
1924, pending the outcome of the international
conference, the short-wave bands were added, to
endure in the well-known figures until the end of
1928. In 1927 the international conference finally
was held and resulted in the world-wide establish-
ment of the amateur bands as they have existed
ever since 1929. '

~ .A Amateurs in Alaska and Puerto Rico
%}c?ls;‘sA may now take the Class-A exam.
Through the efforts of the League, the

Naval District Communications Officer at San
Juan, P. R., is now authorized to give Class-A
examinations, and any Army official in Alaska
may now secure the sealed envelopes for this
examination from the inspector at Seattle and
administer the exam to any applicant who so
arranges with him. We reported the similar Navy
arrangement for Guam a few months ago, and of
course the opening of a new F.C.C. office at
Honolulu. We have now succeeded in bringing the
Class-A license to all our territories and possessions
under the F.C.C. except for a few small islands.

(Continued on page 72)
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New High-Power Transmitting Pentode
200-Watt R:F. Output With Excitation Small

to the Raythcon transmitting line —a

2000-volt pentode which offers some real
advantages for amateur transmitters of the
higher-power classifications. The new tube, which
will be known as the RK-28, is capable of outputs
of the order of 250 watts for c.w. work, and can
deliver 60 watts or hetter of 100%-modulated
"phone carrier, using suppressor-grid modulation.
The characteristic pentode cconomy of excitation
is present to the nth degree in the RK-28.

At this writing the power ratings on the tube
are only tentative, pending completion of life
tests at the factory. The power figures given
helow therefore are on the conservative side. The
plate dissipation rating of 100 watts, for instance,
is probably below the actual safe rating, since
the platc is a good deal larger than in present
tubes having 100-watt dissipation ratings. It is
expected that production tubes will come through
with a bulb of larger diameter than that shown in
the photograph, at which time the size of the
radiating fins on the plate will be increased so that
the final plate dissipation rating may be in the
neighborhood of 150 watts.

The internal structure of the tube rescmbles
that of the RK-20, all clements of course being
larger. The RK-28 has its plate brought out to a
cap on top of the bulb, with the filament and
grids connected to a 5-prong base at the opposite
end. The base, of ceramic material, is an enlarged
version of the familiar 5-prong receiving tube
base, being about two inches in diameter and
having much heavier pins. A new type of trans-
mitting tube socket therefore will be nceded for
the tube; this, however, will mecan no hardship
except possibly temporarily, since several manu-
facturers expect to bring out suitable sockets in
the near future. The overall length of the new
tube is about half again as great as that of the
ordinary “fifty-watter’”’, with a bulb of larger
diameter. Pin connections arc the same as on
the RK-20.

The RK-28 can be used for practically cvery
type of r.f. service—crystal oscillator, c.w. power
amplifier requiring no ncutralization, as a Class-B
linear, suppressor-modulated amplificr, control-
grid modulated amplificr, and plate-modulated
amplifier. Following are the tentative ratings
on the tube:

Filament voltage
Filament current
D.C. plate voltage
D.C. screen voltage

Q‘ BIG brother to the RK-20 has been added

10 volts
3 amps.
2000 volts max.
400 volts max.

I).C. suppressor voltage 45 volts max.
Plate dissipation 100 watts
Screen dissipation 35 watts

25 ma. max.
5Hamps. max.

D.C. grid current
R.F. grid current
Interelectrode capacitances:

(irid-plate 0.012 ppfd.
Input 11.0 ppfd.
Qutput 10.0 pufd.

WHAT THE NEW TUBE CAN DO

The power amplification ratio obtainable with
the RK-28 is tremendous compared with that
realized in triodes of similar output rating.
The grid driving power required for full output is
quite small—a few watts at most. A typical set of
operating conditions specified by the manu-
facturer is given in the following table:

Plate voltage 2000 volts

Screen voltage 400 volts
Suppressor voltage 45 volts
(Clontrol-grid voltage ~100 volts -
Plate current 140 ma.
Screen current 60 ma.
Screen dropping resistor 26,000 ohms
C'ontrol-grid current 10 ma.
R.F. driving voltage 180 volts
R.F. driving power 1.8 watts
Power output 200 watts

It should be pointed out that the measure-
ments in the above table were made in a test set-up
operating at 800 kilocycles, and it is therefore
natural to expect that because of higher losses
the figures would not be quite so favorable at
amateur frequencics. However, the tube was
given as thorough a test as the limited time per-
mitted in the experimental rig shown in the photo-
graph, and although no attempt was made to
make actual measurcment of the driving power
required it was obviously very low. At 3.5 me. the
tube could easily be driven to full output by a 47
oscillator, more than 200 watts being put into a
dummy load with the plate showing no color.
D.C. grid current of 5 to 10 ma. represented op-
timum excitation (bias 90 volts); higher grid
current caused & reduction in output and effi-
ciency. Positive suppressor bias is a necessity if
best operation is to be obtained; there is a very
marked improvement in both output and effi-
cicncy with the suppressor about 45 volts posi-
tive. Increasing the screen voltage beyond the
recommended 400 volts resulted in no apparent
increase in output, although causing the plate
current to rise. The control-grid bias is not
critical; the 100-volt figure recommended above
is broadly optimum for efficient operation. If a
grid leak is used it should have a value of about
10,000 ohms. At 14 me. the tube operated equally
well, showing about the same output as at 3.5
me. with the same d.c. grid current. Increasing
the grid current beyond the region of § to 10
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milliamperes again caused a reduction in output
and efficiency.

The tube also operates well as a doubler, giving
asbout 100 watts output without exceeding the
plate rating. The excitation requirements are
similar to those for straight amplification.

SUPPRESSOR MODULATION

Since the carrier plate efficiency with suppressor
modulation is a fairly fixed quantity running
between 30 and 35 percent, the fundamental
factor limiting the output is the tube’s rated
plate dissipation, assuming the filament emission
is ample. This is the case with the RK-28; at the
present conservative 100-watt rating the carrier
output obtainable is in the neighborhood of 60 to
65 watts. The operating conditions listed below
actually represent two modulation methods; the
left-hand column gives the figures for suppressor
modulation alone, using fixed screen voltage;
those at the right are for combined suppressor
and screen modulation.

Supp.  Supp. and Screcn

Plate voltage 2000 2000 volts
Screen voltage 400 400 volts
Grid voltage ~100 ~100 volts
Suppressor voltage -50 -50 volts
Plate current 80 85 ma.
Screen current 85 85 ma.
Grid current 11 11 ma.
Peak audio supp. voltage 90 90 volts
Peak audio screen voltage e 200 volts
A.F. power for full modulation 0.4 7.8 watts -
R.F. driving power 2 2 watts
Carrier output 60 85 watts

The higher audio power required in the case of
combined suppressor-scrcen modulation results
from the demand on the audio system imposed by
the rather low effective screen resistance. The
audio swing on the screen is approximately twice
that on the suppressor, the actual value not being
critical. The combined suppressor-screen system
extends and straightens the modulation charac-
teristic, giving somewhat higher output with less
distortion. In particular, it brings the character-
istic down more sharply to zern, lessening the
familiar “tailing off”’ at the lower end.

A trial of suppressor modulation in our experi-
mental set showed that excellent quality is
obtainable. Neither of the sets of conditions
shown above were exactly duplicated in this test,
the screcn being fed through a dropping resistor of
about 25,000 ohms from the plate supply and
allowed to swing at an audio rate determined by
the tube characteristics!. This gives about the
same effect us combined suppressor and scrcen
modulation, although avoiding the necessity for a
second audio source. The suppressor bias is not
critical so long as it is in the region of 45 to 67
volts, although the selection of suppressor bias
within this range to some extent determines the
carrier output.

AUVD UM LVWVUVIAD il Viuvian aad V44

In connection with suppressor modulation, it
should be mentioned that the excitation and
loading adjustments must be made with some

"care. As in the case of any grid-modulated

amplificr, the adjustments should not be carried
out with the idca of obtaining maximum carrier
output for the allowable input?; this usually gives
too high plate efficiency with the result that the
modulation characteristic flattens off on the up-
peaks. In practice this means that the antenna

i
THE NEW RK-28 PENTODE IN AN EXPERIMEN.

TAL TEST SET-UP

A guarter kilowatt output with only a few watts driving
power is only one of the things we like about this tube.
With suppressor modulation a carrier output of 65 watts
or more is readily obtainable, the audio power required
being less than one-half waztt.

current does not kick up on modulation—it may
kick downward—und modulation is accompanied
by a drop in d.c. plate current. Using the RK-28
we found it necessary to over-excite the tube—
grid current about 10 to 15 ma. against the 5 ma.
or so which gave maximum output—to get a
linear modulation characteristic. In general, the
conditions for suppressor modulation with any
r.f. pentode will differ from those for c.w. amplifi-
cation by requiring somewhat more excitation,
relatively high screen current, and a decrease in
plate efficiency.

OTHER TYPES OF MODULATION

The RK-28 can be usegd as a control-grid
modulated amplifier, giving a carrier output of
(Continued on page 47)

t “Screen-Grid Supply with Suppressor Modulation’,
QST, March, 1935.

2 *'Grid-Bias Modulation for the (General Purpose Trans-
mitter,” @ST, March, 1935.

July, 1935
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A Complete Battery-Operated
Portable Station

A Single 28-Pound Unit Containing Everything from Transmitter and Receiver
to Monitor and Tools

By E. S. Van Deusen,* W3ECP

O DYED-IN-THE-WOOL amateur con-
N siders his station equipment complete
until it includes some kind of emergency
and portable equipment which can be put into
operation on the popular 80-, 40- and 20-meter
amateur bands when the normal power supply
fails, or when traveling in territory where general
power distribution is limited or of an unknown
character. For those who want a complete port-
able station of this sort, the equipment described
herein, while of very limited power, should answer
a great many needs.

For the use outlined, compactness and real
portability probably rank first in requirements,
while completeness of the station equipment and
absolute independence from any external source
of power follow closely in order. We have read of

THIS C.W. STATION IS COMPLETE IN EVERY SENSE OF THE WORD

and seen many so-called portable stations which
answer the first requirement only if and when the
corner grocer is willing to lend friend amateur the
use of his delivery truck for the day. On the other
band, we have also heard glowing deseriptions of
midget transmitters which can be parked in the
corner of a suitcase, and of companion receivers of
small dimensions, designed to operate from power
lines, or even from automobile or self-contained
batteries, but rarely have these descriptions men-
tioned absolutely essential accessory equipment
without which operation in compliance with our
regulations would be uncertain or impossible.

% Captain, Quartermaster Corps, U. 8. Army, Holabird
Quartermaster Depot, Baltimore, Md.

After a study of the requirements and a rather
extended period of experimentation, the writer
decided upon a battery-operated station. The
transceiver type of equipment was discarded as
unsatisfactory for operation on the 3.5- and
7.0-mc. bands, although considerable success was
attained with experimental equipment similar to
that described by Keefer and Grant in the June,
1933, issue of QST. For purely pre-scheduled con-
tacts the transceiver is excellent, but does not
permit the advantage of fixed-frequency trans-
mission which has been found to be almost a
necessity unless contacts are limited to stations
with similar equipment. Since the main objects of
the equipment to be described are emergency use
and the provision an opportunity to make local
contacts when away from the home station, power
was sacrificed to the
primary considerations
mentioned. 1t can be
justly called a “flea
power” outfit. Remem-
ber, however, that a flea
can perform surprising
feats for its size; this
station is no exception
to this fact.

THE CASE AND IT8
CONTENTS

The entire station is
fitted into the disem-
boweled case of a dis-
carded portable Vie-
trola, which was sal-
vaged from younger days of canoeing in the

- moonlight to the strains of “The Blue Danube”

waltz. The photograph shows the arrangement
of the equipment. The case is 4 inches deep and
the lower part nicely holds the two No. 6 dry cells
used as the filament supply, together with 135
volts of standard dry “B’’ batteries for the plate
supply, all of which are strapped into place for
security during transit. There is some space left
over which is handy for the storage of a small
quantity of spare wire rolled to fit. Held in the
battery straps is a jointed gun rod which is used
as a ground rod when the station is set up in the
open with the antenna guyed to a convenient tree
limb or telephone pole cross arm.
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The set itself, consisting of a transmitter and a
receiver. which function separately but are
mounted on the same 1l-by-6-inch panel, is

coils which are not in use. These are fitted into
sockets fastened to the cover. Under the monitor
shelf are three small metal boxes which are

carried above the battery com-
partment and at the right. The
wooden shelf on which it rests is
provided with brass strips to
lessen the wear in inserting and
removing the set. At the upper
left is a compartment large
enough to hold a small pair of
’phones with their cord, plug and
headband, together with the 66-
foot field antenna of ordinary
bell wire which is wound upon its
bakelite insulators for carrying.
Also accommodated are a couple
of loading coils which have been
found necessary at times to tune
the antenna properly, and a ball
of chalkline cord which has
proved to be the best type of
light, but strong cordage for
emergency rigging of the antenna.
This compartment is closed,
when packed for traveling, by a
bakelite panel on which the key,
with its cord and plug wound
upon it, is fastened.

The cover of the case, 2 inches
deep, has been provided with
removable-pin type hinges and
can be detached from the body of
the case for convenience when the
station is set up. At the upper
right of the cover, the monitor,
which is only 12§ by 47 by 6
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L1, La—Transmitter coil. See coil
ta
Ls, 14.

Ci1, Cz—-—lOO-ppfd. midget variable
condenser (Star).

Cs—25—unfd midget variable con-
dens tar).

C4y Cs—140-, uufd midget variable
condenser (Star).

C6—0.002-ufd. mica ﬁxed condenser.

C7—0.00025-, yfd mica fixed con-

€
5—Recewer coil. See coil

hm 1<vatt resist
R3—250,000-0hm 1<wvatt resistor.
R¢—50,000-ohm 1-watt resistor.
Rs—Meter shunt resistor. See text.
Re—250,000-ohm l~vatt resistor.
R7—5000-0hm 1-watt resistor.
Rg—20-ohm midget rheostat.
RFC—Radio frequency chokes.
Swi—4¢-pole double-throw switch.
Swz—2-pole double-throw switch.
Swg—Smgle— ole double-throw
switci
Ji—Open circuit key jack.

—3.

dens:
Cs—O. OOI-Mfd mica fixed cond
Co—0.004-pfd. fixed condenser.
C10—0.1-pfd. fixed condenser.
R1— l0.000-ohm S-watt resistor, wire
wound.

Ja—Fil ¢ control ’phone jack.
MA—D.c. milliammeter, range 0-1.
B—3-. pilot light.

inches overall dimensions, is car-

ried on a shelf to which it is clamped for carrying.
A spare plug, shorted with a resistor of 2000 ohms
to match approximately the impedance of the
’phones used, is carried on the monitor clamp,
while the two additional monitor coils are fitted
into sockets under the shelf. At the lower left are
a spare tube and the receiver and transmitter

REAR VIEW OF THE TRANSMITTER-RECEIVER
UNIT WITH THE COIL SHIELDS REMOVED

in the rear of the

The jacks at the right fit into pluiu i
connections when

cabinet for making automa,tic supp
the set is slipped into place.

very useful to hold spare grid leaks, clamps, con-
nectors, & spare filament battery for the monitor,
and such small necessities. A screwdriver and a
pair of pliers, always needed and so often for-
gotten, are mounted in the cover at such posi-
tions that they do not interfere with the dials
and knobs of the set when the case is closed. A
small pen-type flashlight is included in the equip-
ment and has been very useful on several occa-
sions. A flexible insulated lead-in strip is tucked
in the cover at the top, while a ground clamp is
carried with the tools; and there is space for a
small log book and pencil, if desired. When com-
pletely packed as described, this equipment
weighs 28 pounds, about as much as a well-fitted
traveling bag. By the use of some of the newer,
lighter types of batteries recently announced, this
weight can be reduced somewhat at no sacri-
fice of battery life.

TRANSMITTER, RECEIVER AND MONITOR

The circuit used is shown in Fig. 1. A Type 19
tube, used in the receiver as a detector and one
step of resistence-coupled audio amplification,
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has given results superior to scveral “peanut’”
circuits tested. Another 19 tube is used as a
simple, self-controlled oscillator, with its plates
and grids in parallel in a conventional Hartley
circuit, for the transmitting end of the sct. This
arrangement for the transmitter was chosen, on
the score of compactness and simplicity, over
push-pull operation, since ecxperiment showed
little, if any, difference in results. To date no
satisfactory oscillator-amplifier circuit has becen
found by the writer to provide both functions in a
single tube of this type. Change-over from re-
ception to transmission, and vice-versa, is accom-
plished entirely by the 4-pole double-throw
switch, Swj, which controls not only the antenna
circuit, but also the filament and plate supplies.

The photographs show the compactness and
method of construction of the set itself. The panel
is cut from 4-inch aluminum. The large dial on
the left controls the receiver tuning condenser.
The antenna condenser for the receiver is dircetly
above, while the knob at the extreme left is the
regeneration control, which, by the way, opcrates
very smoothly in this circuit. At the lower left
is the ’phone jack, of the filament control type.
At the top-center are the antenna posts, small

carries, from left to right, the receiver coil in its
shield, the receiver tube, the transmitter coil,
also in a shield, and the oscillator tube. All wiring,

ALTHOUGH CONVENTIONAL IN CIRCUIT, THE
SELF.CONTAINED MONITOR IS EXCEPTIONALLY
SMALL IN SIZE

fixed condensers and resistors are underneath the
sub-pancl, and leads are unusually short and
dircet. In addition, all ground connections are
made at a central point. Suitable coil shiclds to

Coil Data

RECEIVER COILS

TRANSMITTER COILS

All coils wound on 1V-inch, 6-prong, plug-in forms.
Antenna and tickler coils close wound. Grid coils spaced
to occupy total winding space available. Approximately
15-inch spacing between coils on the same form.

porcelain stand-off insulators of the through
type, and immediately below them is the change-
over switch. A jewelled pilot light, fitted with a
low-drain bulb, is placed at the bottom-center of
the pancl. The large dial at the right is the trans-
mitter tank condenser control, and immediately
above it is the transmitter antenna condenser.
The jack at the lower right is for the key and just
above it is the filament rheostat knob. The meter
and its switches appear at the upper right of the
panel. The metal knobs at the extreme sides, low
on the panel, are for the purpose of handling the
set into and out of its compartment, in which it
is held by a small button and also by the friction
of the bannana plugs and jacks which serve in this
manner, in addition to providinga quick and simple
means of connecting the power leads to the sct.

The sub-panel, 244 inches wide by 1014 inches
long, is also of }4-inch aluminum and is held in
place by two brackets so there is 114 inches
clearance behind the panel. The left-hand bracket
also supports the three jacks of the power con-
nector on a small bakelite strip. The sub-panel

Band |Antenna| Grid | Tickler Wire Size Band | Antenna| Grid Tap Wire Size
80 meter 10 44 16 No. 31 d.c.c. 80 meter 10 28 9 No. 22 d.c.c.
40 meter| 8 22 10 No. 22 d.c.c. 40 meter| 8 17 8 No. 22 d.c.c.
20 meter| 6 10 6 No. 22 d.c.c. 20 meter| 5 6 234 | Ant. No. 22 d.c.c.
Grid No. 18 Enamel

All coils wound on 1Y-inch, 5-prong, plug-in forms.
Antenna coils close wound. Grid coils spaced to occupy
remaining space available. Approximately Vg-inch spac-
ing between antenna and grid coils.

meet the space requirements being unavailable
commercially, National flanged shiclds, of 214-
inch diameter, were modified for this use.

The meter, a high-grade 0-1 milliampere in-
strument, is arranged so that it indicates either
the filament voltage, the available plate voltage,
or the plate current drawn by the oscillator tube.
Multiplying resistors are used for the voltmeter
functions and when indicating plate current the
meter is shunted by a resistor, the value of which
was ascertained by the “cut and try”’ method, so
that full scale deflection is secured at 30 milli-
amperes flow.

The monitor is conventional except in size. The
insertion of the plug into the jack controls its
operation. The problem of batteries in the limited
space was solved by using small pen-light bat-
teries for both filament and plate supplies of the
30 tube. Three of these units in parallel are used
for the filament, while twelve units supply 18
volts for the plate. The monitor coils are wound
on tube bases, using No. 31 d.c.c. wire.

(Continued on page 76)
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WIXR

The Story of New England’s Highest Radio Station

By Alexander A. McKenzie,* WIBPI-IXR

cial experimental station, W1XR, amateur

operated, close in frequency to the 56-mc.

band and in frequent contact with amateurs,
becomes a fitting subject for these pages.!

In the fall of 1932, the Mount, Washington Ob-

servatory was established upon New England’s

highest and stormiest. peak for the duration of

ATHOUGH classed by the F.C.C. as a spe-

° what was known as the Second International

Polar Year. The primary object of the privately
owned observatory (along with hundreds of other
stations in all parts of the world) was to collect
meteorological data. Since all branches of scien-
tific endeavor are being tied closer together as
time goes on, it was hoped that the radio equip-
ment furnished for communication might serve
for other than purely utilitarian purposes. 1t so
happens that it did. .

Because of the very great difficulty in keeping
up any sort of outdoor structure in high winds,
especially a 132-foot
sky wire, work on the
lower amateur frequen-
cies was eventually re-
duced to & minimum
and then dropped. An-
other more cogent rea-
son was responsible for
this move, too. At the
very start of opera-
tions, even while the
old Stage Office was be-
ing renovated for our
winter occupancy, Al
Sise, W1ASF, and the
writer opened up a

type. Similar terminal apparatus was constructed
by the writer for Pinkham Notch. From that
time until the present, this circuit, over a path a
little off the optical, and over two and a half
miles in length, has given excellent service on at
least twice-daily schedules.

Power for all the transmitters, and receivers,
comes from batteries. Storage batteries light the
tube filaments while high voltage for the plates is
supplied from dry “B’” batteries. Five sets of
Eveready Layerbilts in parallel furnish the
greater part of the push for W1XR, while battery
operated vibrators ease the drain on certain oc-
casions when less power is required.

December 28, 1932, was the eventful day on
which voice signals were exchanged withW1FGA
in Exeter, N. H., who had hoped to work the
mountain from Stratham Hill, on an optical path,
with a portable outfit. That the signal from his
home, farther away (91 miles between Exeter and
Mount Washington)
and over a decidedly
nonoptical path, should
get through so well was
a pleasant surprise. The
signal has waxed strong
with time and atten-
tion so that it has
proved entirely reliable
to the present day.
Aside from a couple of
months during the
summer, daily skeds
are run with W1FGA.

From a much weaker
heginning, the signals

A-meter circuit between g PRl  betwcen Seabrook Beach
the Pinkham Notch skl 3 . and Mount Washington
headquarters of Joe “MAC,” IN ARCTIC REGALIA, AT THE CONTROL were gradually built up

Dodge, W1UN, direc-
tor of the Observatory,
and the summit (portable W10B). Through the
kindness of one of the Observatory’s best friends,
Mr. Henry S. Shaw, WI1FGA, a 5-meter trans-
mitter and a receiver were built up at General
Radio Company for use on the mountain. The
transmitter employed a pair of 01-A tubes in a
push-pull circuit, Heising modulation being
accomplished by a pair of 33’s. The receiver was
the conventional three-tube super-regenerative

*Mount Washington Observatory, P. O. Gorham, N. H.
i Amateur communication is now carried on under the
cal]l W1BPI instead af W1XR.

POSITION

s0 that voice communi-
cation was possible in
the spring of 1933. This circuit, 98 miles long,
with many 5-meter obstacles, proved somewhat
unreliable until Mr. Greenleaf W. Pickard,
WI1FUR, raised both his antennas and his power
at which time the signals became “commercial”
in both directions.

One. fair March day, of that same eventful
spring, Arthur E. Bent, W1COO, accompanied
Al Sise up Great Blue Hill (near Boston) to see
what might be done towards establishing com-
munication between the Blue Hill Observatory of
Harvard University and its sister station on
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the mountain. Luckily, excellent voice signals
were exchanged between W1CSP portable and
WIFEX. The distance is 142.5 miles and the
right-of-way must be littered with obstacles.
Blue Hill's 635 feet of elevation and Mount
Washington’s 6284 feet above sea level made
possible the reception of weak signals emanating
from low-power transmitters. It was soon discov-
ered, however, that these signals were weaker at
gome times than they were at others, and on this

E S
THE HOME OF W1BPI-W1XR — 6284 FEET ABOVE
SEA LEVEL

discovery was built up a program of signal meas-
urements. This phase of the work has been re-
cently augmented by a photo-recorder to plot a
curve of continuous signal strength from W1XAV,
located at Squantum, Mass. After the permanent
establishment of a station on Blue Hill, the cir-
cuit between there and Mount Washington be-
came, and remains, the longest consistent ultra-
high frequency radio circuit ever operated!

Blue Hill became Boston’s famed W1XW on
60.5 megacycles; Mount Washington acquired the
call WiXR (now on 60.5, 53 and 42 mc.) to go
with the amateur calls W1BPI and W1FEX (also
W1FMG this winter), and started modulating the
71-A’s Class-B. Mr. Pickard added to WIFUR
the call W1XZ (same frequency as XR). WIFGA
at Exeter adopted the frequency of 60 me., de-
veloped a transmitter which would maintain it to
within a few kilocycles and procured a crystal
monitor as a further check.

Since January of this year great progress has
heen made at W1XR in the region of 2.5 meters.
Daily contacts with W1FGA are mostly duplex
using 2.5 meters one way and 5 meters coming
back. The transmitters employ a single 71-A
tube as oscillator, Class-B modulated by the same
outfit which runs the 5-meter transmitters. The
receivers are really adapters plugged into the
detector sockets of the five meter super-regenera-
tives.

A few weak signals have been exchanged be-
tween W1XR and W1XZ, but the real DX has

been between Blue Hill and the mountain. Need-
less to say, the pair of 800’s at W1XW pump more
signals north than the 71-A is able to push to the
south. In fact, the W1XR signal is merely audible.
The 2.5-meter path from Blue Hill has been very
reliable over a period of weeks. Interestingly,
when the 5-meter signal from W1XW was en-
tirely inaudible for almost fifteen minutes on the
morning of March 5, during one of the thrice-
experienced complete fadeouts, the shorter wave
came through as well as ever!

Briefly, this is the history of ultra-high fre-
quency progress on Mount Washington. It
doesn’t include all the big thrills or all the fun.
For instance, how would you like to climb onto a
water tank perched atop the very summit of the
mountain to readjust a transmitter or to recon-
nect a broken feeder wire, assuming, of course, a
wind of 90-100 m.p.h. and a temperature, let’s
say, — 10 F.? To be sure, it gets windier (last
April 12th we measured a gust of 231 m.p.h.) and
the temperature has been known to get down
near — 50 F., but we usually find it convenient
to postpone our delicate tasks until more mod-
erate weather.

Although there are other transmitters, one in
the hotel building and several in the Observatory
proper, the water tank seems to be the prize
location for good communication with Blue Hill.

A four-foot square box houses the transmitters
on 2.5 and 5 meters besides providing a cable
vault for the 300 feet of ten pair cable to the
Observatory.

Even the present water tank antenna, well-
guyed with wood braces, the feeders fastened to
a wooden “messenger,” is of ten subject to damage.

There have been memorable QSO’s, too. In
splendid isolation there stands the 5-meter chat
with Ross Hull who pushed a signal through the
190 odd miles between West Hartford and Mount
‘Washington for several hours one night last fall.
What a thrill!

Before that, we had thought that the message
sent via 5-meter relays from the mountain to
New York City, or the QSO’s with WIFGA
portable on Mount Cadillac, Maine (151 miles
distant), were pretty good.

Voice relays have afforded a Iot of fun up here.
Besides the thrill of sitting up on a lonely moun-
tain monitoring a conversation between two ur-
ban centers such as Portland, Maine, and Boston
(relay distance via Mount Washington about 210
miles), there is valuable experience gained in the
practical application of the ultra-high frequencies
to communications problems. Sometimes wire
lines enter the relay network. An observer visiting
the Base Station at the western foot of the moun-
tain talked successful duplex via ’phone line and
radio with a group of fellows at W1OR in Bruns-
wick, Maine. Once, when W1XZ at Seabrook
Beach wanted to talk to a friend in Belmont,

(Continued on page 74)
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Data on the Metal-Shell Receiving Tubes

Ratings and Base Connections of Nine New Types

shell receiving tubes in May QST, data on

nine types of the family have been made
available by RCA Radiotron Division. With the
tubes scheduled to make their appearance on the
market later in the summer, this information
gives us an opportunity to become acquainted
with their applications in advance. Tube manu-
facturers are now equipped to make “tin tubes”
and are going ahead with production—so it won’t
be long now.

In the following summary of the tentative data,
notations of approximate equivalents in present
types have been included to aid in placing the
individual new members. A tabulation of pin
connections is also given. As stated in the May
announcement, the new tubes have an entirely
different pin arrangement and are not inter-
changeable with present glass types.

SINCE the announcement of the new metal-

Revised Pin Connection

The fact that the octal bases differ from pre-
vious base designs in being suitable for a universal
socket makes it possible to set up a universal
numbering system which is believed to offer ad-

. Tube
Type Pin Positions and Numbers
No.
1 2 3 4 5 6 7 8
6A8 SHP G3&G5 Gl G2 H K
6C5 SHP Gl — H K
6D5 SHP —_ Gl — H K
6F6 SHP G2 Gl — H K8G3
6H6 S H P2 K2 Pl — H K1
6J7 SHP G2 G3 — H K .
6K7 SHP G2 G3 — H K
6L7 SHP G2&G4 G3 — HK&gb
524 S H — P2 - - PI —H&K

PIN NUMBER ARRANGEMENT
SMALL OCTAL 8-PIN BASC
/swu.:. OCTAL 7-PIN BASE
SMALL OCTAL €-PIN BASE

0! w

vantages in simplicity. In this new system, num-
bers are assigned to each of the eight possible pin
positions. Numbering starts from the shell con-
nection which is always the first pin to the left of
the locating lug when the base is viewed from the

bottom with the lug toward the observer. Num-
bering is clockwise on the basis of possible pin
positions. Thus, the pin numbers for a 6-pin base
are 1, 2, 8, 5, 7, and 8. The letters under the pin
numbers in the table indicate the elements con-
necting to the respective pins, “S” for shell, “H”
for heater, “P” for plate, “G” for grid, and “K”
for cathode.

6AS8 Pentagrid Converter
(Similar to present A7)

Heater voltage (a.c.ordc).....ooviiiveniann.s 6.3 volts
Heatercurrent. .............coiieiiiiinnnn 0.3 ampere
Plate voltage. . . . .......ovoiiiiiinenenn 250 max. volts
Screen voltage (G3and G5).............. 100 max. volts
Anode-grid voltage (G2).................200 max. volts
Control-grid voltage (G4)................—3 min. volts
Total cathode current.............. 14 max. milliamperes
Maximum overall length...................oooien 348"
Maximum diameter. . ..........ccvriniieriiaaaas 134"
{07 « 2 Miniature
Base. .. ... . ..t Small octal 8-pin

' 6C5 Triode Detector-Amplifier

(Similar to triode section of present diode-triodes)

Heater voltage (a.c.ord.€.)..covvvnenunns ..8.3 volts
Heater current. . .0.3 ampere
Plate voltage. max. volts
Grid voltage. . .... 8 volts
Plate current. .. milliamperes
Plate resistance. . . .. .10,000 obms
Amplification factor, . . ........ ... i iiiiiiiiiiene.s 20
Mutual conductance. . N ..2000 micromhos
Maximum overall 1ength .......................... 284"
Maximum diameter. . .............c. i 134"
Base. .. ....cieiiiiieiiiii e e Small octal 8-pin

6D5 Power Amplifier Triode

(Similar to present power pentodes triode connected)

Heater voltage (a.c.ord.c.). ........coivvvnren 6.3 volts
Heater current. . ..........oooivviniiaun, 0.7 ampere
Maximum overall length.................covivennn 3K
Maximum diameter. . .............oiiiiieiiiinn. 134"
Base.........coiiiiiiiiiiiiiee Small octal 8-pin

Single-Tube Class A Amplifier

Heater voltage. . . . .c.vvnenerenerenernnnnannas 6.3 volts
Plate voltage. . .........cviviviiniiinans 275 max. volts
Grid voltage. ........oveeviiiiiiiiieninenan —40 volts
Platecurrent. ... ........coovieinnnnns 31 milliamperes
Plate resistance..................coiiiiieen 2250 ohms
Amplification factor. . . ... ... .. iiiiiiiiieiiaes 4.7
‘Mutual conductance. . . ..2100 micromhos
Load resistance............ccveiiviiiinanens 7200 ohms
Undistorted power output. .......co0vuvevennns 1.4 watts

Push-pull Class AB Amplifier (Two Tubes)

Heater voltage. .. ........c..ovvervinnnnennnnns 6.3 volts
Platevoltage. ... ........c.ovvevnvnnnnn. 300 max. volts
Grid voltage (Fixed bias).................... —50 volts
Plate current (per tube)................. 23 milliamperes
Load resistance (Plate to plate).............. 5300 ohms
Poweroutpub. . ........coiiiiiiiiiiiiiieneaann 5 watts

(Continued on page 88)
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HAMD

NSIGN LeROY HALEY, W9GNK, com-

manding officer of Section 8, Twelfth Naval
District, U.S.N.R., runs the proverbial one-man
town. He is the post-
master, forest-fire war-
den, weather man, hotel
keeper, school director,
and superintendent of
the hydro-electric plant
at Tacoma, Colo. His
amateur career began in
Kansas in 1911, to be in-
terrupted by the War
with its “ten million
miles of walking carry-
ing a telephone on my
back.” Returning in
1919, he continucd his studies until 1922 when he
marricd and entered the employ of a utility com-
pany as operating cngineer. In 1926 he went to
“cactus land”’-—Arizona
—————— where he was em-
ployed on construction
and operating of hydro-
electric projects, retain-
ing the “6” call acquired
on the West Coast in
1924. In 1928 he came
to the Rockies and the
position he now holds, .
the call WOGNK follow-
ing two years later. In
1931 he was commis-
sioned Ensign C-V (S)
and assigned as unit commander. In 1934 he
became Section Commander of all Colorado’s
Naval Reserve. Now he’s on 75-meter 'phone
and Navy c.w.—a real ham, and his section mem-
bers think him a great fellow.

ILLIAM M. ATKINS, W9TJ, is known on

four bands as “Bill,”” so we’ll call him that,
too. He was started in amateur radio in 1920 by
9RR, with a Benwood Rotary breaking 1 kw.
Since that time he has had over 29,000 QSO’s,
worked 97 countries (39 with inputs less than 20
watts), and achieved international contacts on
five amateur bands. OQutstanding is his current
work on 28 me., his regular sked with ON4AU,
and his desire to establish test skeds with all
others interested in 28-mc. communication. In
the past Bill's done about everything: city mana-
ger of Kansas City in the old Inkslingers, O.R.S.,
0.B.S., R.M,, Ass't S.C.M,, R.C.C, R.O.W.H.,

i weehks, 1llclcoillegly,

O M

CRM U.S.N.R., and Radiotelegraph 1st Class,
Radiotelephone 1st Class and Amateur Extra 1st
Class licensee. His proud possessions include a
beautifully framed stamp collection presented by
K5AA; an almost complete file of QST”s; and a
remarkable monitor that rings bells, waves arms
and shouts “Stop!” when the transmitter fre-
quency drifts outside the band.

THE brother-and-sister station of Buffalo,

N. Y, WS8KYR-W8AOM, is owned and
operated by Clara Reger and John Eichman, Jr.
With separate transmitters in the same house,
they operate simultaneously without interference;
but whenever anyone speaks of WSAOM they
are sure to ask for WSKYR. John was licensed in
1927, Class A in 1930, and now operates 4-mc.
‘'phone. He modulates a ’10 with an 845. Clara
got in the game when John discovered her voice
was just dandy to outride QRM, some two years
ago. When she got on the
air, though, in late 1933,
she turned to 7013-ke.
c.w., liking that better.
Hams tell her she has an
FB fist; being a piano
teacher, that scems logi-
cal. We got a break;
we’re the first ham to
whom she’s sent a pic-
ture without having had
at least ten QSO’s; by
then, she says, they’re
her friends. Both Clara
and John are real amateurs, consistently on the
air, well-liked and widecly known.

ARK L. Mac-

ADAM—‘“Mac”’
to the boys and W1ZK
to you—has travelled
the road from spark and
crystal detector all the
way to 56-me. ’phone.
He has pounded brass on
600 meters as a commer-
cial, operated a broad-
casting station, installed
and tested radio equip-
ment for the Navy,
handled over 10,000 words of amateur traffic for
MacMillan in the Arctie, built the Massachusetts
State Police Radio System, is Section Control in

(Continued on page 47)
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Further Controlled-Carrier 'Phone Systems
Suppressor-Grid and Class-C Excitation Methods

described for Class-B plate-modulated

transmitters in Jan. QST, can be applied
to suppressor-modulated pentodes, as has been
demonstrated by W. E. Davison, VE2BC. The
system is essentially simple; enough fixed nega-
tive bias is applied to the suppressor so that the
plate current is brought almost to zero, and the

THE principle of controlled carrier, initially

RK20

2A5 H

ET, 2 40000
2525

@ |

Heaters R .: =
2525

2200

Hov.
=120V.

FIG. 1—CARRIER CONTROL WITH SUPPRESSOR
GRID MODULATION

Suppressor bias is controlled in accordance with
average 'pecch amplitude bz means of a bucking circuit,
the b bei d by rectifying and fil.
minz pan of thc audio o ut of the modulator. Circuit
d in the text.

output thereby reduced to a very low value, when
the carrier is unmodulated; a bucking voltage,
the value of which depends on the average speech
amplitude, is then introduced into the suppressor
biasging circuit so that the carrier amplitude rises
and falls with the average speech amplitude.
The bucking voltage should reach a value under
maximum speech conditions such that the re-
sultant bias is the optimum operating value for
the particular type of tube used.

The practical circuit diagram used by VE2BC
is shown in Fig. 1. In this rig a 2A5 is used to
modulate an RK20. The modulation transformer,
Ty, is an ordinary output transformer designed to
work from a 2A5 into a 4000-ohm load; the 4000-
ohm resistor tied across the transformer sec-
ondary provides the proper load resistance. The
bucking voltage is obtained from a second trans-
former, T3, having a 1:1 ratio, and a full-wave
rectifier using two 25Z5 tubes in bridge. The re-
sistor B and condenser C should be of values
suitable to give a satisfactory time constant

for the syllabic modulation; VE2BC used 4000
ohms at R and 0.1 pfd. at C in his experimental
set-up. To illustrate the control range obtained,
the unmodulated antenna current obtained under
normal conditions—optimum bias, carrier not
controlled—was 0.42 amp. at VE2BC. With the
control system in operation, antenna current
with no modulation was 0.05 amp.; with full
modulation, 0.5 amp.

It is important that the speech be ‘washed
out” completely in the bucking or control cir-
cuit. This can be checked by connecting the
suppressor grid temporarily to the positive ter-
minal of the bucking circuit so that the modulation
does not get to the suppressor from the regular
modulation transformer. Under these conditions,
it should be possible to cause the antenna current
to swing from the minimum value (with no
speech) to the normal unmodulated value by
speaking into the microphone, although no voice
modulation should be discernible on the carrier.
Possibly some experimenting with the values
of R and C will be needed to meet this condition.
The resistor R can be made fairly high in value
so that relatively little additional load is thrown
on the modulator by the rectifier circuit. When
R is high, however, condenser C' must have rela-
tively low reactance for audio frequencies to
prevent audio distortion which might result
from current flow in I when the suppressor swings
positive on the audio peaks. The small audio
suppressor current must flow through the buck-
ing circuit as well as through the bias source
and suppressor-cathode circuit itself.

GRID BIAS CONTROL

A system of carrier control applicable to plate-
modulated transmitters and having the advantage
that a high-voltage plate supply is not required,
as in the case where the Class-B modulator per-
forms the control function, has been used suc-
cessfully by Ted C. Reid, W7HR. Its operating
principles are somewhat similar to the suppressor-
modulation system described above, the carrier
control being obtained by varying the grid bias
on the Class-C stage. The control voltage is
obtained by rectifying and filtering part of the
speech-amplifier output! W7HR describes it as
follows:

“The trick is accomplished with a 56 audio
detector or rectifier acting as a control tube in the
grid-bias circuit of the modulated amplifier. As
shown in Fig. 2, audio voltage from a suitable
level in the speech amplifier is fed into the detec-
tor’s grid; this in turn varies the average plate
resistance in proportion to the input signal’s
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amplitude. This varying resistance is used to
swing the modulated amplifier’s bias between
complete cut off and normal operating value.
““The condenser C serves to filter out the audio
pulsations and give a smooth and even control of
the bias. If this condenser is made too large there

~250

|

Bufter

-135

LS
Ha 10

+250

+550

FIG. 2—GRID-BIAS CARRIER CONTROL OF A
PLATE-MODULATED AMPLIFIER

Ci1—1 to 2 pfd., 400-volt rating.

Cyg—.05 yfkf

R1—100,000 ohms.

Ra—High-resistance variable grid leak.

Ra—25,000 ohms, 5.watt rating.

Circuit parts not listed above are usual for the type of
transmitter shown; in this case a pair of 46's modulate
a 10 Class-C amplifier. For other powers some modifica-
tion of the values shown may be desirable.

is a slight lag in the carrier’s building up on
sharp syllables of speech, and consequently
overmodulation is apt to occur; also, there is a
delay in the carrier going out at the end of a
word. On the other hand, if the capacity is insuf-
ficient there is danger of distortion from unwanted
grid modulation. A value of 1 or 2 ufd. has been
found quite satisfactory.

“It was found that considerable current still
flowed in the r.f. amplifier plate circuit even
with its grid completely open, so an external bias
supply of around 250 volts was fed through varia-
ble resistor Rs to pull the grid still farther ncga-
tive and obtain more complete cut off when no
modulation is present. The proper adjustment of
Rs was determined experimentally.

“Preliminary sdjustments were made with
the Class-B tubes removed from their sockets.
‘With the gain control set at normal value, the
modulated amplifier plate meter can be kicked
around at will by speaking into the mike. How-
ever, no audio modulation should be present on
the carrier when checked on the monitor at this
stage. Everything functioning properly, the
Class-B tubes were replaced and the revamped
signal put on the air. Resistor R3 is shunted across

the modulation transformer for protection against
sudden surges at times when there is no load on
the Class-B tubes.

“A switch has been provided to change from
automatic control to regular bias.

“With a little patience and ingenuity this
arrangement should be made adaptable to any
existing ’phone transmitter. Reports on the
signals resulting from this system have
been very interesting. Reduction of carrier
hiss and background at the receiving end
greatly improved the intelligibility when
working DX. A most peculiar effect takes place
when QRM settles on W7HR’s frequency. Het-
erodyne whistles are reported to disappear com-
pletely between syllables of speech, leaving a sort
of ‘crink-a-nope’ effect. More general use of this
system of automatic control should prove a god-
send in our congested 'phone bands.”

Silent Reps

It is with deep regret that we record the
passing of thesc amateurs:

William A. Coday, Jr.,, W5EAO, Albu-
querque, N. M.

Curtis G. Docherty, W1BML, Providence,
R. L

Arthur X. Forsyth, W2QW, New Bruns-
wick, N. J. _

Herbert W. Ingersoll, W2BWB, Ossining,
N.Y.

J. E. Martin, W3END, Philadelphia, Pa.

Joseph Schwartz, W2CIH, New York City

William Roy Smith, W9AQL, Chicago,
.

N. Eugene Swenumson, WOHKJ, Baldwin,
Wis.

Wilbur M. Taylor, W2BMZ, ex-2ATY,
Newburgh, N. Y.

& Strays s

Here's one for the book : Reading his local news-
paper, WIGGZ ran across a refercnce to a chap
by the name of Guy Wire!

Add to odd coincidences: First station worked
by VE3AAY ufter a layoff of several years was
W3AAY!

WS8MJR suggests coating crystals with Higgins
Waterproof Drawing Ink to lower the frequency.
Frequency changes of as much as 12 kilocycles
have been obtained by putting a few thin coats on
each side of the crystal. The thicker the coat the
greater the frequency change. The ink, which
can be obtained from stationery stores or draft-
ing-supply houses, can be washed off readily with
aleohol or ether.
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San Diego Radio Fiesta

voltage in sunny California on the border of

old Mexico. Ham doin’s mixed with charm-
ing senoritas, technical radio, nudists, the world’s
believe-it-or-nots, people of all nations, cities of
magic, a man-made flaming aurora borealis, old
world atmosphere, architectural splendor, mag-
nificent palaces, modern marvels 'neath tropic
skies. That’s a kaleidoscope picture of the gigantic
Radio Fiesta scheduled for July 20th and 21st in
the heart of the World’s greatest Exposition,
Balboa Park, San Diego, California.

One thousand dollars worth of prizes! At least,
one grand of iron dollars is being spent by the
San Diego ham population for an array of radio
prizes such as has never been seen at a similar
occasion. Setting a minimum of a carbon-plate
type ‘10 bottle or its equivalent as the lowest
prize, the local gang have made positive that the
prize you carry home to your shack will be worth-
while. All prizes except those awarded for the
many contests will be door prizes. No fiesta
profits are anticipated and every dime is being
put into rewards for those who attend. At least
one thousand amateurs are expected. Hams from
all over the western United States have signified
their intention of being on deck for the big cele-
bration. The more attendance, the more prizes—
there is no upper limit.

Contests galore are on schedule, many new
and different. Instead of the usual code speed
contest this feature will consist of a QRM readi-
bility test. Several different stations will be
fed into the p.a. system along with a little broad-
cast QRM for good measure. The contestant
must copy a certain station through this inter-
ference.

Ambitious YL’s and XYL’s with melodious
voices will be given a chance for competition in
the Mike Audition judged by a real expert, Gary
Breckner, well-known C.B.S. radio announcer
and KGB station executive, who, by the way, is
also master of ceremonies for the ham festivities.

Contributing to ham progress in emergency
communication is the big portable contest. These
will be judged for design, workmanship, appear-
ance and originality. Both d.c. and “pansy” (a.c.)
types of portables are welcomed.

Other contests include a tug-of-war; ’Phone vs.
C.W. hams, a hidden 56-mec. transmitter hunt,
a prize to the ham coming from the greatest dis-
tance, and many other contests that the fertile
minds of the Fiesta committee will evolve in the
interim. .

Trips include a visit to the giant Navy radio
station NPL, harbor trips to ships and navy ves-
sels, radio inspection of military radio at North
Island where is situated the Navy’s largest flying
field and the famed Rockwell Field of the Army;

I \IESTA! A word symbolic of joy at peak

trip to a local brewery (with samples), journey to
old Mexico to Agua Caliente and Tia Juana, fish-
ing trips, local broadcasting stations and other
attractions. .

This year’s W6USA, official ham station of the
exposition, affords tremendous interest. A power-
ful one-kilowatt rig of no mean proportions offers
amateurs an opportunity to pound the key or use
the mike attached thereto. Other transmitters
will also be on exhibition. Portable operation will
take place before the thousands of visitors to the
Expo and offers hamdom a real chance for the
publicity it needs.

Railroads, shiplines, and bus companies are
joining with San Diego hotels in making rates the

THIS GANG WORKED THREE DAYS MAKING A
TRANSMITTING AND RECEPTION SURVEY IN

CONNECTION WITH THE SAN DIEGO RADIO
AMATEURS FIESTA, JULY 20TH-21ST

lowest possible for those who attend the Fiesta.
The women folk of visiting hams who see “no
sense” in radio shop talk will find a ten-ring circus
in the wonders of the Expo. Mrs. W6FQU will
serve as hostess.

The exact schedule for the two-day events are:

Saturday, July 20th

9:00 a.m. Beginning of Registration.

12:00 to 2:00 p.m. Inspection trip to ABC Brew-
ery. Retire to Exposition.

3:00 to 5:00 Ultra-high-frequency equipment con~
test in Expo grounds.

5:00 to ? p.m. Visit Expo exhibits. Technica
talks in House of Hospitality. Visit WEUSA.

Sunday, July 21st

9:00 a.mn. to 1:00 p.m. Agua Caliente. Rockwell
Field, Naval Air Stn. NPL Receiving and
Transmitting Stations. Naval Vessels.

2:00 p.m. to 5:00 p.m. Novelty Code Contest.
Tug of War—'Phone vs. C.W. Ladies’ Audi-
tion Contest.

6:30 p.m. Meet at Pier—Ft. of Broadway.

7:00 p.m. to 11:00 Banquet. Speakers, drawing
of door prizes, delivery of contest prizes.

July, 1935

39




The Fiesta Headquarters will be at the San
Diego Hotel, where accommodations may be had
for as low as $1.50 per person or $2.50 for two
persons. The center of operation, which is in the
Exposition, will be at the House of Hospitality.

Tickets for the two-day celebration are $3.00,
and include everything, such as two tickets (one
each day) to the Exposition, the banquet, other

noanitor collR are woima

eats, etc. There will be a $2.00 ticket, which will
include one ticket to the Exposition, & chance in
contest and banquet only. (This ticket will not
give you a chance at the door prizes.)

Request for reservation tickets and other in-
formation should be addressed to the San Diego
Radio Amateurs Association, 2340 University
Avenue, San Diego, California.

A Burlesque

By M. L. Connes*

writer was greatly impressed with many

things—chiefly that a QSO may last one
hour, and the final good-byes about twice as long.
The following is purely caricature—friendly, be-
cause the writer hopes soon to join the ranks.
The characters are purely fictitious, but it should
not be difficult to recognize the types.

I ISTENING on one of the 'phone bands the

W2X XX comes on the air about 11 p.m. He hopes
to work a few DX stations before retiring. Alone in
his shack, he has put a pot of coffee on the gas range
in the kitchen, two rooms away from his transmitter.
He 3 very patient and unwilling to sign off, fearing
to hurt the other fellow's feeltngs. He has been
hooked up with W3YY'Y for the past three hours,
and 18 becoming both tired and very, very hungry.

W2XXX (a bit wearily)—Well, old man, I hope
you got all that dope on the antenna you
should use. It's now 2 o’clock a.m., and
we’ve been at this now for about three hours.
1'm starved and I need some ‘shut-eye’. I
must be up bright and early. I still have a
job—-1 hope. What do you say? 2XXX over
to 3YYY.

W8YYY—2XXX, 3YYY back. I don’t think I
got the last part, old man. I did hear you say
something about getting a job next week.
Say—a funny thing just happened. Remem-
ber giving me the measurements of that new
antenna and feeder system about an hour
ago? I wrote it down carefully, and what do
you think? A gust of wind suddenly came up
from nowhere and blew the dope right out
of the window. Would you mind giving me
the dope all over again? And when you come
back, give me a line on my modulation. I'm
now about 10 inches away from the micro-
phone. What say? 2XXX, 3YYY by.

W2XXX (Sighing)—2XXX back. I'm sorry, but
I think we should end this QSO. I’ll send you
the dope by mail. I put some coffee on the

* 1501 Broadway, New York, N. Y.

gas range in the kitchen a long while ago.
1t’s boiling over. 1 can smell it burn. I en-
joyed the QSO, and am turning it back to
you for & final. 2XXX to 3YYY.

W3YYY—Fine business—fine business, I'll say.
So you are having a cup of coffee, eh? Don’t
you know that coffee is bad for the system?
It knocks sleep right out of you. While I'm
talking to you I have before me a large plat-
ter of cold cuts—you know, imported swiss
cheese, ham, sturgeon and the rest. I am
right now nibbling on a turkey leg. Goes well
with this beer. That’s one advantage over
c.w. You can eat and talk at the same time,
hi. By the way, I am now about two feet
away from the mike. Tell me if there’s any
difference between this transmission and the
last, old top. 3YYY by for 2XXX.

W2XXX (with alarm)—2XXX back. SBay, old
man, we must end this. The coffee spilled all
over the gas range. I’'m smelling gas, I think.
Ow! And now my dog, Spotty, just caught
his paw in the mouse trap! I don’t want to be
rude, so I'll turn it over to you for the final
honors. Please make it snappy. 2XXX to
3YYY for the final.

W3YYY—3YYY back. All 0.K.-—all 0.K.—one
hundred percent—except for just a little
weeny QRM, on the last part. Say—that was
very funny about your dog chasing a mouse
around the shack. Don’t let mousie get into
your buffer, hi, hi. I hope you are enjoying
your coffee the way I'm enjoying this beer.
When you come back, give me a check on my
quality. I am now standing ten feet away
from the microphone. What say?

W2XXX (fearfully)—We simply MusT end this
QSO! I smell smoke! I think the shack is on
fire! By George, it 7s on fire, and the fire en-
gines are just arriving! Best of 73’s, old man.

W3YYY—3YYY coming back. Fine business.
‘You are coming in here a good R9 plus, and
I don’t mean maybe. I may add that your
quality is the best I’ve heard since last
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Tuesday. I had a QSO with a fourth district.
We were hooked up for about four hours,
when something must have happend to his
transmitter or his receiver, because he never
did come back to me. Guess it was his re-
ceiver. All O.K. about the fire engines. I
heard them passing your place, too. There
should be a law against ringing bells when an
engine passes an amateur’s shack, hi. Give
me a report on my quality. I am now fifteen
feet away from the mike. Was there any dif-
ference in the last three transmissions?
3YYY over to 2XXX.

W2XXX (gasping)—I’m—I’'m choking—the
smoke—the flames—(crying pitifully) I don’t
care about my things burning up, but I
want to save my transmitter. The firemen
are just (gasp) breaking in—I—I can’t wait
for a final—I—1I

(Thereis a complete silence for about two minutes.)

W3YYYV—2XXX—2XXX—2XXX—. 3YYY
back. Everything fine business! A good R9,
except that your voice seemed to change on
the last part, and you faded out a little.
You must have been heterodyned, or some-
thing. I did not hear you sign off. It must be
the band we're working on, hi. I'm now a
good ‘{wenty-five feet away from the—
(Quickly) There goes the doorbell. 1t’s the
XYL back from her mother’s. Sorry to cut
you off. So long. 3YYY off.

Radio Equipment of General Ultility
(Continued from page 20)

vide radiating lengths of 14- or 14-wave length
for the 7- and 14-mec. bands, and }4{-wave length
for the 3.5-mc. band (operating against ground).
The shorter lengths are for ground connections,
receiving antenna or substitution for different
antenna lengths. The twin conductor sections can
be employed for feeders, key or microphone ex-
tension leads, and similar purposes.

A six-volt dial lamp with socket is also carried
in the cover.and connected in series in the
antenna or feeder lead as a resonance indicator
during the preliminary transmitter adjustments.
Final adjustments are made with this indicator
removed and by noting the miliammeter in the
power amplifier plate circuit.

The power cord length of 2C feet permits in-
stalling the equipment at a vaniage point within
that distance of the power outlet.

OPERATION AND PERFORMANCE

In the preceding description of the design and
construction of the several units, a number of the
operating features, indicative of the extreme
flexibility of this type of equipment, have been

brought out. However, the ease with which the
several units can be adapted to the various func-
tions of transmission, reception and amplification
can only be fully appreciated by actual service
tests.

The usual functions of the units need no further
emphasis. However, the flexibility and ease of ad-
justment may not be so readily apparent. In tun-
ing the transmitter, for example, after selecting
the coils for the desired frequency band, the re-
ceiver coil for a higher or lower frequency band is
plugged into the detector and the master oscilla-
tor frequency adjusted by beating harmonics, the
oscillator band-spreading insuring that a harmonic
received in the amateur bands (lower or higher
than the frequency of the transmitter) will result
in the correct frequency adjustment, due allow-
ance being made for the overlapping of the as-
signed frequency bands and their harmonics. The
above adjustment of oscillator frequency is made
with the selector switch in the mid position—
‘“Phone or Standby’’—and with the key plugged
into the power amplifier plate circuit and the key
open. During this monitoring adjustment the
speaker cone circuit is open, requiring the use of
the headset.

The transmitter is neutralized in this same
manner by listening to the reaction of the power
amplifier plate tank tuning upon the oscillator
frequency and adjusting the neutralizing con-
denser for minimum reaction. These adjustments
can be made very readily, leaving only the final
tuning of the power amplifier plate tank and load
circuits. For these adjustments the key is re-
moved from the p.a. plate circuit jack and the
milliammeter plugged in. The p.a. plate tank is
first tuned for the pronounced minimum dip, then
the load circuit tuning and coupling are adjusted
to load the power amplifier as indicated by the
usual rise in plate current, always keeping the
p.a. tank tuned for the minimum dip. The an-
tenna or feeder tank indicator prove helpful in
sccuring an approximate adjustment and in
coargely checking the position of the volume con-
trol for satisfactory ’phone modulation; however;
the final tuning adjustments should be made with
this lamp removed.

The various ratings of this- equipment are
summarized as follows: .

550 to 22,000 ke.

2.5 watts

200 and 100,000 ohms

3.5, 7 and 14 me.
watts—e.w.; 3.2

watts—'phone

90 per cent.

Receiver Frequency Range. .. ...
Audio Power Qutput...........
Amplifier Input Impedance: . ....
Transmitter Frequency Bands. . .
Input to r.f. Power Amplifier.... 14

'Phone Modulation Capability. ..

It is the sincere hope of the writer that the notes
on this general utility portable equipment may
serve as & stimulus to other members of the radio
amateur fraternity in the design and construction
of the type of apparatus which meets so many and
varied applications.
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e VWith the Affiliated Clubs e

HE season of outdoor activities is at

I hand. Many clubs report opening their
summer “doings” by taking portable gear

up into the hills, to the seashore, or out ‘“under
the apple tree” to participate in the Third An-
nual A.R.R.L. Field Day. This type of club pro-
gram meets wide approval at this time of year.

COMING EVENTS

At Ocean City, Maryland, July 13th-14th: A
real hammy hamfest will be held at the George
Washington Hotel under the auspices of the Del-
Mar-Va Amateur Radio Club. Wonderful bath-
ing, fine fishing, famous Maryland fried chicken,
dancing, prizes—these are just a few of the in-
ducements offered by the committee. Price—
$3.00 per person, with special hotel rates to
those who stay overnight. Special discount, if
tickets are purchased before July 11th. Write
W3BAK, Laurel, Delaware, for advance reser-
vations.

At San Diego, California, July 20th-21st: The
San Diego Radio Amateurs’ Association prom-
ises a memorable time to all who attend the
Radio Fiesta ut the California Pacific Interna-
tional Exposition. See details elsewhere in this
issue.

At Aurora, Illinois, August 4th: The elghth
annual hamfest of the Fox River Radio League
will take place at Exposition Park. All amateurs
and their YFs and YLs are invited.

AKRON PROGRESSIVE SHORT WAVE RADIO ASSN.

Among the clubs- affiliated during the 1935
Board meeting is the very active Akron (Ohio)
Progressive Short Wave Radio Association.
WS8MLYV is the station of this association, operat-
ing crystal controlled on 1820 kes. Circulation
of “The Aerial,” club paper, is now in the vicinity
of 500; this paper not only includes local Akron
items but also covers activities of clubs and
individual amateurs throughout the entire state
of Ohio. The Buckeye Short Wave Club of
Akron is holding quarterly meetings with the
APSW.R.A. to strengthen coéperation and
understanding between the members of the two
clubs. Firm in the belief that “in union there is
strength” Akron amateurs are moving forward!

ANTHRACITE A.R.C. HAMFEST

Amateur Night at last joins hands with Ama-
teur Radio . . . atleast the Anthracite Amateur
Radio Club (Wilkes-Barre, Pa.) successfully in-
corporated “amateur night” entertainment into
its First Annual Hamfest held March 30th. It
met with the approval of the gang and was
thoroughly enjoyed. Club entertainment com-

mittees might try a little amateur talent, or,
more interesting, might enlist the talent from the
club membership and thereby have a true “ama-
teur” program . . . the kind the gang could
“appreciate’’!! In addition to the entertainment,
good speakers, dancing, prize distribution and an
excellent dinner kept everyone happy, and there
were over 250 hams, YLs and YFs in attendance.
Those responsible for the success of the affair:
WB8EJS, club president; WRKQB, secretary; A.
Marth, vice-president; W. Zaverzence, treasurer;
WS8EKG and W8GHN. Visitors are always wel-
come at the club meetings, held on alternate
Fridays at WSEKG 89 South Main St., Wilkes-
Barre, Pa.

AMA'I‘EUR RADIO AT SPEEDWAY

The Indianapolis Radio Club exhibited an
amateur- station, under the club call W9JP, at
the famous -Indianapolis Speedway during the
1935 auto race. A collection of photos and QSLs
was on display. A p.a. system was used to attract
the attention of the crowd, and proved very val-
uable to this end. ()pera.tors at WOJP ‘were
WoSDQ, W9DSC, W9TE, W9SPB, W9AUT
and WIDNQ. WOMPR and WIOUT assisted with
“public relations” work. Several hundred mes-
sages were handled, being routed through
WOJRK, Indianapolis trunk line station. At-
tendance at the race was about 157,000.

VISIT THE CLUBS

One good feature of the majority of ham clubs
is that they don’t require a visiting ham to pro-
duce a long list of credentials before entering the
club portals. By and large, any ham is welcome
at uny ham club, so don’t be bashful about drop-
ping around to your local society. Clubs arc splen-
did places to get acquainted with other amateurs
and to participate in interesting discussions on
amateur radio. At headquarters we have recorded
the addresses of the several hundred amateur
radio clubs affiliated with A.R.R.L., their places
and times of meetmg Do you Want to be put in
touch with a club in your vicinity? Would you
like to attend a club meeting in another city you
are visiting? Address the Communications Man-
ager (enclosing 3¢ stamp, please) for data on
Affilinted Clubs n your vicinity.

MILWAUKEE RADIO AMATEURS' CLUB

The highlight of the annual QSO Party
Hamfest of the Milwaukee Radio Amateurs’
Club on May 18th was a talk by Central Division
Director Roberts, WSHC. Nearly 300 hams were
present. The club has three grades of member-
ship: (1) Junior Member—anyone under 18 years
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of age, (2) Associate Member—anyonc over 18
years having a bona fide interest in amateur
radio, (3) Regular Member—anyone holding an
amateur operators license, who also is a member
of A.R.R.L. Only Regular Members are eligible
for election to the club’s board of directors. At
the annual mceting on May 23rd the following
were elected to the board: WOHRM, WIGHN,
W9RH, WOLJU, W9GSP, WI9ANA, WIGVL,
WO9DI1J. The new officers are: WOHRM, presi-
dent; W9DIJ, vice president; WOGSP, secretary;
WOILJU, treasurer.

SOUTH HILLS BRASS POUNDERS AND MODULATORS

One hundred and twenty hams attended the
hamfest under the auspices of the South Hills
Brass Pounders and Modulators League of Pitts-
burgh, Pa., on April 2nd. The gencral run of ham-
fest activities kept enthusiasm high. Prizes and
good eats left nothing to be desired. The South
Hills League has a membership of about ﬁfty,
most of which is licensed and active on the air.
Ofticers: W8PX, president; W8GQX, vice presi-
dent; W8GJM, treasurer; E. J. Port, secretary;
W. H. Martin and W8CKO, directors; WSAMY,
WSAKJ, WSLCI and WSUK, committce mem-
bers.

CENTRAL DIVISION HAMFESTS8

All atténdance records were shattered at the
Dinner Dance Hamfest of the Chicago Area
Radio Club Council and Mid-West Radio
Mart held at the Congress Hotel, Chicago on
March 30th. Reports have it that 3000 indi-
viduals (hams and their guests) were present!!
A decidedly “huge’” success! We wonder if it will
cver be equalled—except in Chicago!

The Motor City Radio Club of Detroit, Mich.,
was host to about 500 hams, Y1Ls, YFSs, ctc., at its
bhamfest on March 24th. Speakers included
Director Roberts, WSHC, Fred Schnell, WQUZ,
Dr. Simpson, W8CPC and A. L. Budlong. The
entire program was fast moving and there was no
lull from start to finish. Entertainment featured
artists from local broadcast stations. The
M.C.R.C. plans to make the hamfest an annual
affair.

56 MC. AT BOAT REGATTA

The 5t. Joseph Valley Amateur Radio Club
(Mishawaka, Ind.) provided communication be-
tween the judges’ stand, drivers’ dock and- ob-
servers’ posts during the annual St. Joseph river
regatta, an outboard motor boat. race program.
56 me. was used throughout. WOCRZ at the
official float and WILG at the drivers’ tent as-
sisted in dispatching trouble boats to aid racers
in distress and in conveying other information to
the race officials. WOAB operated in an automo-

bile kept watch at the north end of the course.
WOFHB was operated in a boat; this station was
kept very busy cruising hither and yon with
supplies, instructions, ctc. Transceivers were
used at all stations.

MISCELLANY

A low power contest, conducted by the Decla-
ware Amateur Radio Club, was won by W3DIA
with 12,442 miles, W3FFF second, W3DUK,
third. Maximum input allowed was 5 watts.
During April a contest was held to determine
which member could contact the greatest number
of states. Officers of the D.A.R.C.—W3DUK,
Chairman; W3DNI, Secretary. . . . The Oak-
land (Calif.) Radio Club held a 28-me. contest in
May. About 75 members of the club were on that
band during the contest. . . . The Springfield
(Mass.) Radio Association, WIBWY, celebrated
its fiftecnth anniversary on June Ist. ... On
April 28th the Columbus (Ohio) Amateur Radio
Association conducted a 56-me. treasure hunt.
The first prize winners located the hidden
transmitter within about 150 fect on the first
attempt. . . . The Connecticut Brasspounders’
Association reports making a trip through a local
gas and electric plant one meeting night. This is
passed along to other clubs as a suggested way to
pass an interesting and instructive evening. . . .

—H. L. B

e Strays “§

A Neutralizing Kink

A note from W6IY gives a useful hint on neu-
tralizing buffer stages: “A wrinkle borrowed from
Ole Friend Commercial Practice has to do with
the neutralization of a stubborn buffer stage in a
47-10-203-A rig as described in current Hand-
books and in QST some months ago. Using an r.f.
galvanometer as an indicator it was impossible to
remove all traces of r.f. from the butfer tank. The
tinal amplifier, with its split-stator tank, neu-
tralized perfectly. The 10 stage was stable enough
to allow its use as a driver to neutralize the final,
which was done according to Hoyle. Then plate
voltage was removed from the buffer and full
plate voltage applied to the final. If the final is
biased to cut-off or slightly beyond, any current
flowing in its plate circuit is the result of excita-

“tion fed through from the unneutralized buffer

stage. In my case, this current could be reduced
to zero by adjusting the buffer neutralizing con-
denser, keeping all tank circuits in resonance
threughout the operation, of course. A final check
made on the buffer tank with the r.f. meter
showed just a trace of residual r.f., the source of
which is unknown (probably because coupling
the r.f. indicator caused a slight unbalance—
Ed.), but the whole set operates stably at all
frequencies and in a perfectly normal manner.”
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'Phone-C.W. Contest Results

Party/Contest was held on the two week-

ends, February 9th-10th and 16th—17th.
[t was a test to see which ’phone operator could
contact the greatest number of c.w. stations, and
similarly to sscertain which telegrapher could
work the greatest number of ’phone stations.
Not only was it an interesting activity from a
competitive angle but it made possible QSO’s
between voice and telegraph operated stations
in much greater abundance
than in the course of every-
day operating. It was in a
sense a ‘“‘get acquainted”
party for voice operators
and telegraphers, who nor-
mally have but few contacts
due to the difference between
their two modes of commu-
nication. To many it brought
home the fact that telegraph-
ing and voice-operating ama-
teurs can inter-communi-
cate, and that all amateurs
could very well make ’phone-
c.w. contacts a regular part
of operating routine, rather
than something that just
happens “during a contest,”
or “when a choice bit of DX
is coming through via the
other type of communica-
tion.” Aside from other con-
siderations, the contest was

THE second A.R.R.L. ’Phone-C.W. QSO

“different” and proved highly interesting and
enjoyable.

Reports were received from 53 voice-operated
and 113 key-operated stations. Actual participa-
tion witnessed during the contest indicates that
the proportion of telegraph to voice work was
even more marked than these figures indicate.
W1SZ, leading ’phone operator, worked 199 dif-
ferent c.w. stations! W1EZ, leading c.w. operator,
worked 50 different 'phone stations. These rec-
ords, better than any other
medium, will give an idea
of the number of c.w. op-
erators participating as
compared to ’phone opera-
tors.

While working 199 differ-
ent c.w. stations, W1SZ ac-
tually made 223 contacts
during the contest!! W1EZ,
on the other hand, actually
made 72 contacts with
'phones. The tabulation of
the accomplishments of the
leaders will tell its own story.
W1LI, ’phone, worked 182
different c.w. stations;
W2DC, "phone, worked 164,
and W8BTP worked 156.
Among the telegraphers,
W8JTT made the second
greatest number of contacts
with different ’phones—39,
followed by W8BYM with

THE TEN HIGHEST C.W. PARTICIPANTS

No. Freq. No Freq.
Diff. | No. | No. Bands Diff. o. | No. Bands
Station Score | Stns. | QSOs| Sects. (mc.) Station Score | Stns. | QSOs| Sects. (mc.)
WIEZ......... 1512 50 72 21 1.7, 3.5, 14.|]| W8DPY/3..... 576 26 36 16 35
WI1EAO....... 1071 37 51 21 3.5 & 14. 8M8_U ...... 532 33 38 14 3.5
TTecoennnn 858 39 39 22 3.5 & 14. WIDVS....... 518 29 37 14 3.5
WO9BTD....... 680 | 37 40 17 14. W9AYO....... 504 | 28 28 18 | 1.7,3.5, 14,
W8BYM....... 608 | 38 38 16 1.7 & 3.5 W2GFW....... 496 31 31 16 1.7 & 3.5

THE TEN HIGHEST 'PHONE PARTICIPANTS

No. Freq. No. Freq.

Diff. | No. | No. Bands Diff. | No. | No. Bands

Station Score | Stns. | QSOs| Sects. (mc.) Station Score | Stns. | QSOs| Sects. (mc.)
18SZ «..c0vns 6021 | 199 223 27 3.9 114 115 35 3.9
WOCPM....... 5550 127 150 37 14. 123 126 31 39

wa2DC........ 4592 | 164 164 28 39 & 14 95 101 30 3.9 & 14.

WSBTP....... 4576 | 156 176 26 3.9 103 112 22 3.9
......... 4070 | 182 185 22 39 90 90 26 14.

U W1DMD using c.w. made 66 additional points. 3 W1AGA using c.w. made 70 additional points. * W3M@G using c.w.

worked one additional station. 4 VE4IG

ueing c.w. made 9 additional points. 5,Two operators at W1OR, W3CBF and

W2FEF. 8 Operator at. WIMK Hal Bubb. ? W1BDI using 'phone worked one additional station.
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38, and WIEAO and W9BTD, each with 37.
The honor of working the greatest number of
A.R.R.L. Sections goes to W9CPM, ’phone,

'PHONE SCORES
(Call, Score, Number Different Stations, Number Sections)

First District Eighth District
WISz 6021-169-27 W8BTP 4576-156-26
WILI 4070-182-22 W8vz 2464-103-22
W1ASY 1125- 67-15 WSTT 689~ 53-13
WICAB 1040- 58-16 waLyuQ 665~ 35-19
WICSC 804~ 63-12 W8KSJ 510- 32-15
WiDMD 660- 41-152 W8IOI 102- 17- 6
WIBLU 372~ 31-12 W8JFC 20- 5-4
WIAGA 98- 14~ 72
WI1AGW 40- &5 Nign(‘}liabi“ﬁd s550-127-37
Second District 550-127-

2DC 4592-164-28 9 4035-114-35
W2AVS 1408~ 82-16 WYHSF 3906-123-31
R EE e Eas
W2CLM U148 wopkR 1159- 57-19
Third District WIACU 972- 54-18
W3BRZ 1134~ 50-21 WIFSO 611- 46-13
W3rC 1128- 46-24 WOITA 560~ 38-14
W3 1026- 54-19 WOBRX 378- 27-14
W3zX 846- 44-18 WILKI 338~ 26-13
W3MG 574~ 41-143 W9IBEZ 204~ 17-12
W3BAI 3256- 25-13 W9HBH 180~ 15-12
Fourth District gggf‘g gg: %g: :;’
W4AUU 198- 18-11 9 27- 9-3
W4TJ. 140~ 14-10 W9DLC 20- 54
Fifth Distriet WOEL 18- 6-3
W5A0T 1325- 40-25 ~ WOAM 4~ 41
Sizth District Canadian Fourth District
WEENM 672- 32-21 -
worN] T2- 322 VEGG 165~ 15-11¢
Seventh District Canadfan Fifth District
W7MD 1829~ 58-31 VE5AM 40- 8-5

who worked stations in 37 sections! WOHVW
worked 35 sections, WOHSF 31, and WOHQH
30; 22 of WBJTT’s 39 contacts with phones were
with different sections—a good percentage!

Scoring was simple. Each station worked
counted one point, total points being multiplied
by the number of different sections worked.
Credit was given for more than one QSO with the
same station, although in future contests it is the
general feeling that this should not be allowed.
"The main idea of the competition in these ’phone-
c.w. contests is to see who can work the greatest
number of different stations, rather than make
the greatest number of contacts with all stations.
The section multiplier adds zest and encourages
contacts with all parts of the A.R.R.L. field or-
ganization; it helps to decentralize and broaden
the scope of contest activities.

SIDELIGHTS

W9BRX, ’phone operator, says, ‘‘More 'phone
men should work code stations . . . after a
c.w. operator calls many ’phone stations with
no success he tends to lose enthusiasm for ‘even
listening to’ ’phones.” Says W9HQH, ’phone:
“Towards the last part of the contest we would
stand by after a contact and hear as many as ten
c.w. stations calling us.” WOHVW used only 50
watts input to final stage to make one of theléad-
ing 'phone scores. WOCPM heard 18 ¢.w. stations
calling him after one CQ! He worked all U. S.

and one Canadian district in the first hour and
twelve minutes. In 734 hours operating time on
3.9 me., with 10 to 15 watts carrier power, W3MG
averaged a c.w. QSO every twelve minutes! “It

C.W. BCORES
(Call, Score, Number Different Stations, Number Sections)

First Diatrict Eighth District
WIEZ 1612- 50-21  W8JTT 858~ 30-22
WIEAO 1071- 3721  WsB 603~ 35-16
WI1DVS 518- 20-14  W8MQU 532~ 33-14
WIKU 464- 29-16  WELMY 430~ 30-16
WIGME 338- 26-13  WSDED 418- 22-19
WSDHU/1 300- 50-15  W8AQ 368 23-16
WICTK 270- 21- 9 W8LYH 221- 16-13
WIOR 242- 22-115  WSIYH 189- 17- 9
WIUE 234- 18-13  WSGWY 180- 18-10
W1ABG 224- 16-14  WBGFD 180~ 15-12
WI1EOB 187- 17-11  W8KVX 150- 15-10
WIFWT 140- 14-10  WSBMF 126- 14- 9
WIIKP 12~ 11- 7 126- 14- 9
WIIEG 112- 148  WSMRP 126- 14- 9
WIGKM 102- 13-6  WSFYF 105- 12- 9
WIIKC 101- 12- 8 W8M 104- 13- 8
WiDJZ 96- 12- 6  WSKMC 90- 12- §
WIGNF 98- 12~ 8 W8FLA 80~ 10- 8
WIMK 91- 13- 7  WSUK 72- 9- 8
WIILY 84~ 12-7  W8IQV 54- 96
WIBB 77-11-7  W8LIG 50- 10- 5
WICTI 77-10- 7 WSAQE 36~ 6 6
WIDCH 63- 9-7 SF 36~ 6- 6
WIBDI 32- 84  W8FFZ 28~ 7- 4
WIGKJ 2~ &4  WSMAR 24 64
IWR 16- 4~4  W8BFF 16- 4- 4
WIDHH 15 53  W8KUZ 6 3-2
WICBZ 12- 48  W8JZz 4= 52
WI1FXB 6- 3-2  WSKWL 4~ 9-2
WIETE 4 22 - -1
WIHKY 4- 2-2  WSLZE - 1-1
Second District
2GFV_¥ igg‘_ gé_}g Ninth District
W2GFX 207- 17-11  WoBID 880- 8717
W2DQU ur- 1813 WOAXO ey
W2GGW 247- 19-13 27-
s soa- 1811 WoC 260- 20-13
W2EYS 170~ 17-10 9B 195- 15-13
e s 18 WerFD 176- 16-11
v W%y wesr  aribs
W2GGE & 2 WoICG 128~ 16- 8
Third Distriet WIECY 120~ 12-10
$DP 576- 26-16  WODCB 99- 11- 9
3NF 450- 22-17  WOAGM 90- 10- 9
W3EGN 252- 18-14  WOAND 88- 11- 8
W3EPJ 108-12-9  WOSJF 54~ 4- 8
W3EBD - 1-1  WOSQK 54- 7- 6
W3EBK 1- 1-1 9SQ 49- 7-7
L WOFGT 42- 7-6
Fourth District WOFZO 42~ 7-8
W4APU 28- 7-4 WOSHI 35- 7- 5
W4CA/5 20- 5-4  WOPPE 25 5-5
Fifth District WIRIK 20- 54
W5BDW 90-12-6  WODRA B 3-3
WSELL 8- 10-8  WOORY e
WSEKV - 97 WoZ e
Sizth District WOEYG - 1-1
W6KE 265- 17-15  W9JSL - 1-1
WBKRI 170- 12-11  WOPTE - 1-1

was a great contest—enough to make any ‘phone
man hoarse—despite the number of speech am-
plifiers.””—W2AVS. The following members of
the Radio Operators Association of New Bedford,
Mass., submitted scores: W1AGA, WI1AGW,
WI1BLU, W1CBZ and W1IKU, who made the
best score. Approximately 239 of all 'phone par-
ticipants are holders of O.P.S. appointments.
319% of all c.w. participants hold O.R.S. tickets.
WISZ made 22 QSO’s in his “fastest hour’’!
Input at W1EZ, c.w. leader, was only 40 watts.
(Continued on page 76)
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Vacuum-Tube Voltage Regulators

By W. F. Priest,* W7ERT, and Duane H. Olney,** W7BTA

NE of the chief objections to the use of a
self-excited oscillator is that the ordinary
low-voltage power pack has such poor

regulation that it is difficult to eliminate chirps.
Also, in an m.o.p.a. rig, to get a clear note it is
usually necessary to use a separate power pack
for the oscillator.

We have been trying for some time to improve
the regulation of the standard power pack with-
out installing large chokes, which would increase
the cost considerably. At first it was thought pos-
sible to use an ordinary mechanical keying relay
arranged so that a resistance load was put on
the power pack when the transmitter was off,
thereby keeping a constant load on the power
pack and holding the voltage constant. However,
the ordinary relay does not operate rapidly
enough to prevent the voltage from rising to the
no-load value during the interval while the con-
tacts are moving. This necessitates a higher volt-
age rating on the filter condensers, and would still
give key thumps and chirps.

It finally dawned on us that in a grid-leak
biased oscillator or amplifier, the bias voltage
could be used to operate a vacuum-tube relay,
ag shown in the diagram of the transmitters of
W7BTA, Fig. 1, and W7ERT, Fig. 2. The opera-
tion is as follows: When the key is open, there is
no bias on the oscillator or regulator tubes, since
there is no grid current flowing in the grid leak.

250002

M:w /’ W T

a0

FIG. 1.

The oscillator tubes cannot of course take cur-
rent, but the regulator tube takes a current which
depends on the value of the series resistor, R.
Therefore R determines the ‘“no-load” voltage
of the power pack, permitting regulation of this
voltage to a value higher or lower than the full-

*REast 113 Fourth Avenue, Spokane, Wash,
**West 918 Gordon Avenue, Spokane, Wash.

load voltage. The instant the key is closed, all
three tubes take current, thus momentarily
lowering the voltage<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>