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world-famous short-
tdl wave stations using
Collins Type 300BA
Transmitters:

£,
L

HI1ABB
Barranquilla, Colombia

=,
e

COC

Ilavana, - - Cuba
@:‘

CTIAA

Lishon, - - Portugal
OAX4B
Lima, - - Peru
&
HC2ET
HC2RL

Cuayaquil, - Lcuador

2,
aGe

YV2AM
YV5BMO

Maracribo, Veneczuela

s TN

24& CO//LM 300BA Transmitter has established a recd

formance in the

- t [
— : ——fme—=F""  figld which is no
o S e +
! make of apparatuj
: T —+—-1 across the short-y
: : practr  aduATON demonstrates the

In listing the most popular short-wave stations, radio crij
the 300BA installations in preference to many others|
addition to broadcast applications the 300BA. is widel 3%
tal communication systems and deluxe personal statio
on careful, straightforward design, rigidly selected mat
manship signally qualifies this set for service where |
The 1935 300BA Transmitter embodies all the excel}
models together with many new refinements. The Cla
assures unparalleled fidelity (see charts.) The 300B4
operated — hum is 60 decibels below program level. j
pushbutton controls add to the simplicity and safety o}
be glad to furnish full details to those who appreciate

CEDAR |RAPIDS, IOWA, U. S.

NEW YORK OFFICE 11 WEST 42nd St



ELECTRICAL
plus BRUTE

OTH frame and plates are “oversize,”
assuring greater rigidity and absolute
steadiness of signal. Features usually as-

sociated with only the highest power trans-
mitting condensers. .

Heavy aluminum ends, four sturdy
duralumin posts and Isolantite insulating
cross-bars. Plates are wider spaced than usual
and have rounded edges for greatly in-

EFFICIENCY
STRENGTH

creased voltages. Smooth bearings; self-
cleaning contacts.

With a stator of the split-stator model
(illustrated) connected to each side of the
coil, the rotor is at ground potential. This
permits mounting on a metal panel without
insulation and reduces hand capacity.

Single and split-stator models; 18 capacity
ratings. List prices, $5.00 to $18.00.

Canadian Office:
41 West Ave. North,
Hamilton, Ontario

MHammariund

PRODUCTS

HAMMARLUND MANUFACTURING CO.

424 W. 33rd St., New York

[1 Check here for details of Transmitting Condensers.

{3 Check here for new General Catalog. (1 Check here and
attach 10c, for new 32-page 5-W Manual.

.................... P P RN o 2.1
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Many Exclusive “'Marine'" Features

* CATHODE RAY OSCILLOSCOPE
% PERMANENT NEUTRALIZATION

* BUILT-IN BIAS SUPPLY

* HIGH FIDELITY AUDIO CHANNEL
* ANTENNA MATCHING NETWORK

The MARINE 140-B transmitter is housed in a
baked wrinkled enamel finish broadcast station
type cabinet rack with detachable hinged rear door.
Dimensions: 60" high, 194" wide, 15" deep.

BAKELITE PANEL FINISH
Gloss, (lllustrated), Satin or Wrinkle optional

MARINE 140-B

WITH BUILT-IN

CATHODE RAY

ERE, at last, is a transmitter for the amateur,
incorporating many exclusive MARINE fea-
tures, formerly found only in the most ad-

vanced commercially designed equipment. Due to
painstaking research and engineering we are able to
offer this transmitter to vou with a one year uncon-
ditional guarantee against mechanical or electrical
defects. A broad statement? Not at all. For example ~
The power transformer has a rating of 800 milliam-
peres, vet rarely, if ever, will it be called upon to
deliver more than one half ampere. The same margin
of safety holds true for all transformers, chokes, con-
densers, resistors, etc.

The built-in CATHODE RAY OSCILLOSCOPE
acts as a visual distortion and modulation percentage
indicator, making it possible to maintain 100%
modulation.

The SPEECH AMPLIFIER has a gain of 125 D.B.
and a frequency response of 30 to 10,000 cycles -+ or —
114 D.B. and is capable of driving the class B stage
to its full output of 180 watts. The input is designed
for use with a Crystal microphone, but with slight
modification any type microphone can be used.

163-18 JAMAICA AVENUE MARINE RADIO

COMPANY

JAMAIcA, NEw YORK

OSCILLOSCOPE

PERMANENT NEUTRALIZATION — The trans-
mitter is permanently neutralized at the plant before
leaving. This means that changing from one band to
another or using different antennas will have abso-
lutely no effect on the neutralization.

SELF CONTAINED BIAS SUPPLY - Absolutely
no batteries of any kind required.

The ANTENNA IMPEDANCE MATCHING NET-
WORK is capable of efficiently matching any type of
antenna in general use.

POWER OUTPUT — The conservatively rated
power output on Phone or C.W. is 100 watts. Under
actual working conditions it is possible to realize
from 109% to 30% more cutput depending on the
frequency used.

The MARINE 140-B transmitter has as one of its
many features an AUTO TRANSFORMER tapped
in 5-volt steps from 90 to 130 volis to take care of
any line voltage variations. This transmitter is avail-
able for operation on any voltage or frequency.
DESCRIPTIVE LITERATURE — Send stamp for
descriptive folder with detailed information and pho-
tographs. You will be astounded at what we are offer-
ing at such an extremely moderate price.

FORMERLY
L. . MARINE & ELECTRIC CO.
See Additional “Ad” on Fage 100
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1935 x TWELFTH EDITION OF
THE RADIO AMATEUR'’S

HANDBOOK

WEEPING changes in short-wave radio technique have
been made since publication of the last edition. These
changes have called for a drastic revision of the book. The chap-
ters devoted to apparatus design and construction have been
rewritten all through, with new illustrations and new circuit
diagrams. Needless to say, the new methods and technique which
have so recently almost revolutionized ultra-high frequency

working have been treated in full detail.

The twelfth edition is more than
half as large again as the first
edition. The chapter on receivers,
for instance, has been enlarged and
rewritten to cover all the recent
developments; while the chapter on
transmitters has been expanded to
permit discussion of all the new
methods devised during the last
year. New circuits and layouts are
given and a special attempt made
to treat all possible problems
which could be faced in designing
or adjusting transmitting equip-
ment. Drastic changes in circuit
arrangements for the ultra-high

frequencies have meant a complete
rewriting of the chapter devoted to
that subject. New transmitters and

. receivers employing new circuits

are described for all three of the
ultra-high frequency bands. Full
details are also given of directive
antenna systems for these bands,
All of the chapters have had their
share of attention to bring the book
up to the minute. The chapters on

antennas, keying, power supplies,

have all been revamped so that all
cquipment and circuits can truly
be said to represent the best in
current practice.

In other words, our policy of leaving nothing in the book that does not
represent the very latesi practice has been mainiained fo the letter.

268 PAGES—237 ILLUSTRATIONS 3

AT ANY PRICE, AN AMATEUR COULD
ILL AFFORD TO BE WITHOUT IT

* DPostpaid

(BUCKRAM BOUND, $2.00)

THE AMERICAN RADIO RELAY LEAGUE, INC.

WEST HARTFORD, CONNECTICUT
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1Ok, Onn.

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

All appointments in the League’s field organization are made by the proper 5.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 traffic. He is interested, whether you are an A.R,R.L. member
ot get your ST at the newsstands; he wants a report from every active ham. If interested and qualified for O.R.S,, O.P.8,

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

ATLANTIC DIVISION

Hastern Pennsylvania, W3GS Jack Wagenseller 26 Meadowbrook Ave. I.lanerch, Upper
Maryiand-Delaware-District Darby
of Columbia W3IBAK Edgar L. Hudson Laurel, Delaware
Southern New Jersey*® 3ZX Carroll D. Kentner 1107 Park Ave. [« umngswood
Western New York WEDSP Don Farrell 213 chkok Ave. Syracuse
Western Pennsylvania WSCUG . H. Grossarth R, ¥ . 3, Ficher Rd. Enl-nsworth, RBellevue,
a.
(‘hNTRAL DIVISION
1Hlinois WowW Fred J. Hi 6618 West 34th St, Berwyn
Indiana WOTE Arthur L. Braun 5211 Brookville Rd. Indianapolis
kentucky WIAUH > W. Mossbarget Box 177 Camp Taylor
Michigan WSDYH I-.enneth F, Conrn 75.58 E. Robinwood Ave, Detroit
Ohio WECIO Robert P. Irvme 5508 Northcliffe Ave. Cleveland
Wlsconsin ' WOIFS! Harold H. Kurth 631 State St. Madison
I)AKOTA DIVISION
North Dakota* WIOEL Hartwell B. Burner i Hope
South Dakota WOPKHI Mike: G. Strahon 601 S, Grange Ave. Sioux Falls
Northern Minnesota WOOMI R. L. Rode White Bear Lake
Southern Minnesota WIDEIL Francis C. Kramer W. Bluff St. St. Charles
DELTA DIVISION
Arkansas WSABT H. Velte 2018 VVest 15th St. Little Rock
Louisiana WSDWW VV Wl.lkinson, Jr. 1()2 n Ave. Shreveport
Mississippi WSCWQ J.  Wee s, Jr. O, Box 244 State Collega
Tennessee . W4BB Merrill B. Parker. Jr. 1912 Oak St. Chattanooga
HUDSON DIVISION
Eastern New York W2LU Robert ¥. Haight 1080 Helderbe.rg Ave, Schenectady
N. ¥, C. & Long Island W2AZV 1.. Baunach 7823 10th A Brooklyn
Northern New Jersey W2rOP Charles J. Hammersen 92 ]aremont ‘Ave. Verona
MIDWEST DIVISION
Iowa WOLEZ Phil D, Boardman 325 Kirkwood Blvd. Davenport
Kanhsas WIFLG (2 20 bpetter 305 Western Ave. Topeka
Misgsouri WIREYG-JPT C. R, Broadway at Ninth Monett
Nebraska WIFAM Qamuel ( Wa.llace Green St. Clarks
NEW ENGLAND DIVISION
Conmecticut WICTI Frederick Ells, Jr. 19 Merrill Rd. Norwalk
Maine WICDX ohn W. Singleton 73 Allen St. Wilton
Eastern Massachusetts W1ASL Jogeph A, Mullen 218 Jamaicaway Jamaica Plain
Western Massachusetts 1BV Percy C. Noble 37 Broad St. Westfield
Mew Hampshire* WIAVJ Robert Bymn 12 Humphrey St. .. Concord
Rhode Island 10R Ihert J. King 70 Metropolitan Park Dr. East Providence
Vermont WI1ATF Harry Page R, 1 nesburg
NORTHWESTERN DIVISION
Alaska K7PQ Richard J. Fox Box 301 Ketchikan
daho WINH Nellie H, Hart Box 6 ‘T'win Falls
Montana - WIAAT €, W, Viers Box 265 Red Lodge
Oregon WIAMF Frank 1. Black 1507 McPherson St. North Bend
Washington W7AYO Stanfey . Belliveau Route 7, Box 387 akima
PAGIFIC DIVISION
Hawail KeEWQ Atlas O. Adams 21st Infantry Brigade Schofield Barracks
Nevada WOEAD Keston L. Ramsay 1151 Buena Vista Ave. Reno
Low Angeles WwWoBPL Howell C. Brown 120 N, El Molino Ave, Pasadena
Santa Llara Valley W6BMW (,harles J. Camp 318 Hawthorne Ave, Palo Alte
East Bay W6ZX Dan; 1821 Chestnut St. Berkeley
San Francisco 65SG Alan D. thttaker. Jr. 78 Elinor Ave. Mill Valley
Sacramento Valley VE Geo, L, Woodington 716 Redwood Ave. North Sacramento
Arizona W6BJF-W6QC  Ernest Mendoza 1434 Kast Madison St. Phoenix
Philippines KAIXA Newton E. Thompson P, (3, Rox 849 Manila, P. I,
San Diego WOEOP Harry A, ‘Ambler 4101 Hamilton St. San Diego
San Joaqum Valley WOFFP Clyde C. Anderson 4931 QOrange Ave, Fresno
ROANOKE DIVISION
North Carolina W40G H. 8. Carter IH Crafton 8t. Winston-Salem
Virginia W3BRY Neil E, Henry 017 Knight St. Lynchburg
West Virginia WEHD ¢, 8, Hoffmann, jr. 100 20th St. Warwood, Wheeling
ROCKY MOUNTAIN DIVISION
Colorado - WORA Gilen Glasscock 1171 Detroit St. Denver
Utah-Wyoming WeGQC Arty W. Clark 260 So, 9th West Salt Lake City. Utah
SOU'I‘HEASTERN DIVISION
Alabama 4KP D. Elwell 1066 Waverly St. Tarrant
Eastern Florida W4RBCZ Phllxp A, McMasters 212 9th St,, North s, Petersburg
Western Florida W4M Edward J. Collins 1517 East Brainard St. Pensacola
Georgia-So, Carolina-Cuba-
Igle-of-Pines-Porto Rico- §
Virgin Islands WA4CE Rannie 1.. Stewart 310 Orange St. Georgetown, S, C.
WEST GULF DIVISION
Worthern Texas WSBII Richard M, Cobb Box 185 Dodd City
Oklahoma W5CEZ Carter 1. Simnson 2010 So. 4th St. Ponca City
Southern Texas WSADZ Bradfield A, Beard 2030 Quenby Road Houston
New Mexico* WSAOP Robert Shadden 1006 Orchard Place Albuquerque
MARITIME DIVISION
Maritime VEIDQ A, M. Crowetl 69 Dublin St. Halifax, N. S,
N ONTARIO DIVISION
Ontario VE3GT 5. B. Trainer, Jr. 4 Shorncliffe Ave, Toronto
QUEBEG DIVISION
Quebec VE2EE Stan Comach 780 Brault Ave. Verdun, P. Q.
VANALTA DIVISION
Alberta VE4GD . Smalley, Jr. 611 1st Ave.,, N, W, Calgary
British Columbia VESAC VK. “rown 1754 Graveley St. Vancouver
PRAIRIE DIVISION
Manitoba VE4ABG A. J. R, Simpson 71 Thelmo Mansions Winnipeg
Haskatchewan VEA4EI, Wilfred Skaife 2040 McTavish 8t, Regina

* (Officials appointed to act until the membership of the Section choose permanent 5.C.M.’s by nomination and election,
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radio art and of the public welfare, for the representa-
tion of the radio amateur in legislative matters, and
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It is an incorporated association without
capital stock, chartered under the laws of Connecticut.
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every two vears by the general membership. The
officers are elected or appointed by the Directors.
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THERE’S too much bootleg operation going
on in the five-meter band. We licensed ama~
teurs put up with all the inconvenience of govern~
ment regulations and run the risk of being pe-
nalized when we violate the rules. We expect,
others to operate on the same basis. We could do
a lot about the existing situation if we busied our-
selves a little.

The tendency seems to be to wink at non-
licensed operation on this band because it is
more or less “local.” The fact that its range is
rather short should have nothing to do with it.
The band is rapidly becoming occupied to the
point of bothersome QRM and it doesn’t take a
prophet to tell what it's going to be like this
summer|

As every ham knows, the trouble starts with
the appeal to BCL imagination exercised by the
inexpensive transceivers of the day. Most of the
bootleggers are not interested in becoming radio
amateurs but are simply enjoying the thrill of
doing a little “radio broadecasting” on their own
-—and in our band! The F.C.C. has taken notice
of this situation and hopped onto the maii-order
catalog houses who offer these sets to the general
public without the slightest intimation that a
license and knowledge of the code are required;
one catalog was found that even went so far as to
state flatly that no licenses were necessary. The
Commission has now received promises from
these houses to state in their non-amateur ad-
vertising that licenses must be taken out. They
have also devised an ingenious system for run-
ning down these unlicensed operators and are
uncovering them by the dozen; most of them
have never heard of the need for licenses and
freely confess their sins. Local clubs can render a
valuable service here by calling upon the dealers
of their city, under the power of their goodwill,
to explain to prospective purchasers the need for
qualifying as amateurs. Finally, we lift an ex-
cellent suggestion from an article in The A.T.4.
News of the Amateur Transmitters Association
of Western Pennsylvania: “Either as a club or
individually we can visit bootleggers, explain
the advantages of obtaining a license, the pen-
alties attached to illegal operation, the amateur’s
aim and point of view in this butting in, and, if
necessary, wave the big stick.”

It seems necessary for us to do something to
clean up this unauthorized use of our frequencies,

and we know that the affiliated clubs can make
effective use of the Wouff Hong if necessary. Out
with the squatters before summer!

IS THE monitoring policy of the F.C.C. too
severe towards amateurs? There have been
some cases of amateurs caught several times for
the same offense but under extenuating circum-
stances in each case which caused us to ponder
whether possibly the enforcement was too rigid.
A great part of amateur radio is experimentation.
In experimental work it isn't always possible, for
example, to get a good note the very instant & rig
is put on the air. Suppose that, in the course of
time, & fellow gets nabbed three times for having
a bad note while engaged in experimental work:
Ought he to suffer penalties?

We have thought about this quite a bit. With~
out meaning to sound pontifical about it, it
seems OK to us. In the first place, the monitoring
stations are endeavoring to concentrate upon
habitual offenders and dish out some medicine for
them. Then we must consider that we have this
monitoring activity only for our own good, be-
cause we actually need it. The penalties are not
particularly severe; perhaps they are not severe
enough. Upon the first accusation the amateur is
obliged to explain the circumstances. That is
caleulated to cause him to think out what caused
the trouble and to bring home to him that he is
under observation. Upon the second report for
the same offense, but only for the same offense, he
is obliged to cease operation during the most
valuable hours of the day—when his offense
would be most annoying to others—until he can
check with another amateur and get the latter’s
certification that the trouble has been cured.
Upon being cited a third time for the same offense
he must cease all operation until he can adjust
his set, secure a private test with one of the
government monitoring stations assigned for the
job, and get a clean bill of health again. It seems
to us that the present state of our bands requires
us to be just about that careful. If a fellow is
cited on three oceasions a month apart for the use
of an a.c. note, it won't hurt him to have a check
by a monitoring station even if the bad note came
about through his mother’s dusting the trans-
mitter and displacing some of the knobs. That is
to say, we ought to agree that that isn’t an excuse
and that in this day and time one has the obliga-
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tion of knowing, before going on the air, that the
knobs have not been displaced.

The monitoring stations are now devoting more
of their time to 'phone operation. The greatest
operating evil to-day, the one which makes the
most serious subtraction from operating enjoy-
ment in any of our bands, is overmodulation by
'phone stations. Everyone hears 'phones who, by
their own statement, knowingly run at 175%

modulation because somebody tells them they
are louder that way. Perhaps they are a little
louder; they are siso immensely broader. The
'phone bands are badly in need of more monitor-
ing. Modulation in excess of 100% is in violation
of the regulations. A little government attention
to that regulation should do much to increase the
enjoyment of ’phone operating.
K. B, W.

Atlantic Division Convention
June 21st-22nd, at Hotel Syracuse, Syracuse,

. Y.

HE trek in the Division in June will be

A toward Syracuse, N. Y., ending at the Hotel

Syracuse for the big two-day convention being

sponsored by the Central New York Radio Club

with the codperation of other radio clubs in
Central New York.

Efforts are being made to offer the most rea-
sonable hotel rates, as low as $1.50 per person,
three in a room—with bath. The program shows
that the committee is working towards making
this convention one to be remembered by those
attending and the best news is the admission fee:
—$2.50 for the men, and the OW’s and YL’s
$1.75 each which will include a theatre party.
Naval Reserve and Army-Amateur meetings,
technical talks, entertainments, gabfests and a
general good time assured.

“Joe” Smith, W8AXC, General Chairman,
207 Court House, Syracuse, N. Y., is ready to
answer all letters promptly for those desiring
further information.

Hudson Division Convention
June ist at Hotel New Yorker, New York City

NEW blood has been injected in this year’s
convention committee and it will be re-
flected in the 10th Annual Division Convention.
As a matter of fact, it will be a convention—
“Hamfesgt”-Dinner—Dance and a short-wave
radio exhibit. The program is replete with in-
teresting events, and everything will take place on
Saturday, June 1st, at the Hotel New Yorker,
&th Avenue and 34th Street. The doors for the
convention will open promptly at 12 o’clock noon,
and from then on there will be lectures, contests
and club gatherings. The committee has planned
something which will interest everybody, and it
will all end with a banquet at which good en-
tertainment will be given, followed by dancing
until 4:00 a.m., which ought to please the “Boiled
Owls.” Believe it or not, the price, including
everything, is only $2.00. Let’s make it the big-

gest convention ever held and show Director
Kenneth T. Hill that we are all with him.

The chairman is Roy R. Neira, W2EVA, ad-
dress 21-20 42nd Street, Long Island City,
N. Y., with Jack Berliant in charge of entertain-
ment and Bob Hertzberg, publicity—a good team.

Oklahoma State Convention
(West Gulf Division)

June 8th-9th at American Legion Hall, Ponca
City, Okla.
"[“HE Key Clickers Club may be a small or-
AL ganization, but it knows how fo stage a con-
vention. The hams in the northern part of the
West Gulf Division are cordially invited to come
to Ponca City, Okla., on June 8th and 9th, and
meet Director Groves, who will make hig first
appearance in an official capaeity. A real good
program has been arranged with many diversified
events and the admission fee will be within the
meauns of all.

Jacob P. Sinnes is the convention chairman
and would like to hear from every one contem-
plating being present. His address is 1100 North
Union 8t., Ponca City, Okla.

In June QST!

Not just another vacuum tube
but an entirely new practical trans-
mitting type with different ele-
ments and characteristics will be
disclosed for the first time in the
June issue of QST. For good meas-
ure, there also will be described a
complete c.w. and 'phone trans-
mitter using the new bottles in
every socket—and requiring a plate
supply of only 110 volts d.c. for
full output! An exclusive QST
feature.
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International 28-Mc. Communication
Again!

Four Continents Active on Ten Meters as New DX Records Are Made —
Who WVill Be the First to Work South America?

By George Grammer*

O DOUBT about it—the ten meter band
N is on its way back! We had an inkling of
it back in the summer of 1933, when con~
tacts over distances of 1000-2000 miles were quite
common among the few hardy souls who stuck
with the band. The fall of 1934 showed promise,
too, but things did not really start to hum until
this spring—and particularly during the last
few weeks in March.,

MARCH 23

On March 23d W6VQ worked ZL2GQ,
VK3BW, VK3YP, VK2EP, VK3NM and ZL
whose ecall could not be identified because of
fading, making the first recorded contact between
the U. 8. and Australia-New Zealand in six years!
VEK2EP was using *phone and was R9 at W6VQ,
as were the others with the exception of the un-
identified ZL. These stations all were worked
between 8 and 5 p.m. P.S.T., the band going dead
ghortly after five o’clock. The same afternoon
WINY worked VK2LZ at 2328 G.T, (5:28 p.,
C.8.T.), the VK being the only signal heard in
several hours listening, although commercial
harmonics were coming through. W9FFQ, using
s pair of 10’s, worked ZL2GQ at 5:30 C.8.T. on
the 25th. On the 27th W6VQ hooked up with
KJTY, the S8.8. Jacob Ruppert, the ship’s posi-
tion then being Lat. 41, 8., Long. 113 W., 5000
miles south of Pacific Beach, for a solid four-hour
QS0 with R9 signals both ways.

MARCH 30

The next Saturday, March 30th, proved to be
equally as good as the 234, if not better. W6VQ
again contacted several VK’s and ZL’s, although
the details of the work have not been received,
since this is being written only a few days Iater.
Northern California put itself on the map when
W6CAL worked VK2LZ, VK2EP, and J2HJ, as
well as X1AY and a bunch of W’s, the J contact
being the first on record between this couniry and
Japan! J2HJ was worked at 4:30 p.m. P.S.T,,
and after finishing with- W6CAL also worked
W6BNU before fading out. W6BNU in addition
worked VK2LZ, ZL2GQ and ZL2BN, ‘phone
being used on the QSO with 2BN. On the same
day W2TP hooked up with VK2LZ at 5:10 E.S.T.

* Asst. Technical Editor, QST

for what we believe is the firsi contact between
Australia and the east coast of the United States.
WIFFQ also worked VK2LZ. That evening be-
tween 6 and 9 p.m., Central Time, WATZ worked
VK2LZ and VEK4BB, and heard VKG6EA,
VK2EP, VK3HK, and ZL3AJ. Later ZL2BN,
while working W4AJY on 14 me., reported hear-
ing WAMR and W4AJY on 28 me., the former at
2200 G.T. and the latter at 2325 G T. Through
W2TP we learn that X1AY also worked VK2LZ
on the 80th. VK2LZ seems to be the star Aussie
station, working 14 W’s in addition to X1AY,

W6ECAL’S CRYSTAL-CONTROLLED 28-MC. TRANS-
MITTER

An Eimac 50T with 100 watts input is used in the
last stage.

this dope being received from WIBUX via
VK2EL on 14 me. X1AY, incidentally, has been
knocking them off at a great rate, reporting over
30 QS0’s with W stations during the last week in
March—all with 60 watts input!

The DX work of course is in addition to plenty
of intra-continent QSO’s, mostly over distances of
about 2000 miles or more.

So far very little has been heard from Europe
with the exception of the work between ON4AU
and W9TJ, who keep regular schedules and have
QS0’d several times, as reported in the LA.R.U.
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News in April QST. ON4AU has been on ten
since last October, has been heard by VE1DR,
W2ARY, WRDJW, and WICUN (this last on
March 23d), and has worked
VE3PT. His signals have been
heard in Australia. ON4AU’s
present schedule calls for trans-
mitting on 28,768 kc. between
1330 and 1345 G.T. (8:30 to
8:45 a.m. E.S.T.) with an input
of 800 watts, the time being
chosen because most successful
contact has been maintained
with WOTJ at thishour. At 1345
he listens for replies on 14 me.

Further evidence that the
band is getting into good shape
is given by the fact that on
March 17th VK3BW worked
J2HJ, the time being 2400
.T.,, and that several in-
stances of DX reception have
been reported. In Oectober
VE2AC beard LUSAL on
'phone (possibly a harmonic),
in February W4TZ picked up

that has been done in the past on the 28-me.
band, since the activity has been confined to a
small group of experimenters—the casual opera-

ON4CSL/’s harmonic with good THE 28-MC. TRANSMITTER AT W4TZ, SHOWING THE PUSH-PULL

strength, VE2AC was heard in

FINAL AMPLIFIER WITH ITS HIGH-Q TANK CIRCUIT
The 34-inch copper pipes, a quarter wave in length, run diagonally from the

Australia in August, and W6VQ  ¢ransmitter to the roofp of the operating room.

has been heard in Belgium.

From several sources we learn that 28-me.
activity is at a peak in Australia and New Zea-
land, with interstate QSO’s being common. The
evidence of the last two week-ends certainly sup-
ports it!

Shorting Bar
rﬂ_J: vl k4
Molched Tons. Line  (Approx. 150 feng)
- A A
gh & Shorting
2 H/%bn/:?l g;r”y
P 7 —

,'*;ézfzﬁfﬁﬂy Jection -

L B_
FIG. 1—THE HIGH-Q TANK CIRCUIT AND AN-

TENNA-FEEDER SYSTEM AT W4TZ

The tubes in the amplifier stage are garqllel—fed to keep
the highwvoltage off the copper pipes. Condensers between
tube plates and tank circuit are the ordinary blocking
condensers, capacity not critical.

ANCIENT HISTORY

Fellows who have been in the game for only a
few years probably aren’t familiar with work

tors quickly lose interest when results aren’t
immediately forthcoming. But a lot of DX has
been worked on ten, as the following data,
compiled from saccomplishments reported in
QST, will show.

The 28- to 30-me. band was opened
f for general amateur communication in
B this country early in 1928. It was im-

mediately put to work by the ex-
perimenters, although, as always, the
rank and file was slow to get going.
Inter-continent work followed imme-
i | Anterna diately, the first DX QSO being be-

- tween W2JN and FSCT. In the
1 spring of 1928 a number of . 8.
gignals were heard in England and
vice versy, while K6CFQ in Hawaii
reported hearing a number of main-
land stations, mostly on harmonies. The first
Hawaii-U. 8. contact, between K6DJU and
W6DZL, took place in September of the same
year; in the same month K6CFQ reported hear-
ing W1XR, while K6CLJ was reported in Aus-
tralia. October, 1928, saw many QSO’s between
England, Ireland and the U. 8., outstanding be-
ing those between W6UF and G20D and between
W6UF and G2FN, the Iatter using only 8 watts
input! Power apparently didn’t mean very much
when conditions were right, G6DH on 3 watts
being heard by W2JN! In November W6UF
worked ZL2AC for the first W-ZL contact, and
at about the same time ZL2AC heard W1CCZ’s
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ten-meter signals. While several instances of re-
ception of U. 8. signals in Australia were re-
ported during this period, the first record we
have of two-way work between the two countries
was on April 1, 1929, when W6BCS contacted
VEK3CP and VK3PM.

The early months of 1929 brought many new
records. ZL2AC was heard by VE2AC, while
ZL3AR’s signals were beard in England. Things
started picking up in South America, too, PYIAC
and PY1AA reporting reception of several sta-
tions in the U. 8. and England. India also was
heard from, VI2KT working a number of Eng-
lish stations and one in Finland. On March 3,

oo

WONY’S PUSH-PULL AMPLIFIER

Nothing complicated here! The grid and plate inductances
No. 10 wire, six turns in each coil with half-
diameter two inches. Split-
stator condensers are used in both grid and plate circuits, Since
the photo was taken a pair of 801’s has been substituted for the

are wound it i
inch spacing between turns, coil

10’s

1929, VT2KT worked VK5HG for the first India-
Australia QS0. In February D4UAH worked
ZS5C, using only 25 watts, and reported the
28-me. signals of W2JN and W4NH, while
KAICM worked Australia and Japan. On May
12, 1929, the first Australia-Japan QSO0’s took
place, when J2BY, using only a 201-A with five
watts input, worked VEKSHG, VK3BQ, and
VK3PM. In :Qctober PY1AA was heard by
D4YT, while ZT6C was heard by G6LL. ZT6C
reported the signals of W2JN and W2AQB, and
W2JN also was heard by ZS4N.

The year 1930 opened with the first QSO be-
tween the 1. 8. and South Africa when W2JN
and ZS4M hooked up. ZS4M also reported
working OH2NM and OZ7T. VT2KT had in the
meantime moved to China where he put XU2UU
on the air, working VK3BQ early in 1930. Dur-
ing this period WOEF and W2JN contacied
0OZ7Y, while PAODW reported hearing a number
of signals from the United States and Africa. To
W6BAX goes the credit for the first U. S.-China
)80, XU2UU heing worked on March 9, 1930.
All U. 8. districts except the 5th and 7th were
heard in England in early 1930 during R.S.G.B.
28-me. tests.

Conditions apparently took a turn for the worse
during the summer of 1930, no more DX work
being reported. A few faithful experimenters kept
at it, but results were meager despite & number of

special tests. Nothing more until 1932 when a
single report was received: W8DYY was heard by
G5QA. On April 23, 1933, W5ATY reported work-
ing HBYB, while Iater in the year AC2BHH
reported hearing W8TI for a few minutes during
some gpecial tests they had arranged. In July
things started to pick up again with K4SA work-
ing W1CCZ and hearing W2TP; in May W4TZ
was heard by K5AF. Later in the summer work
over comparatively short distances came back,
as outlined at the beginning of this tale.

Well, we've looked at the record—this summary
has only hit the high spots—and it’s not so bad.
International DX on 28 mec. is not merely a
possibility, it’s an accomplished fact! We've
got a job ahead of us to find out just how
often “ten” is good, and when and where.
Now is a good time to start—from all indiea~
tions we’re headed for the peak of good con-
ditions, having passed through the depres-
sion. Get down there, gang!

WHAT KIND OF EQUIPMENT?

If this recital has stirred up any desire on
the part of free spirits, not hog-tied to one or
two pet bands, to get in on the 28-me. work,
the question of equipment naturally will
come to the fore. What kind of transmitters,
receivers and antenna systems arve giving re-
sults on ten meters? In the first place, almost
anything goes on this band—no d.c. regula-
tions, no inhibitions about tone modulation,
no cramping restrictions on ’phone operation,
since the lower 500 ke., where nearly all the
stations are working, is open to ’phone., Opera-
tion on 28 me., unlike 56-me. work, is readily

THE 28-MC. TRANSMITTER AT W9GFZ USES AN
852 IN THE ULTRA-AUDION CIRCUIT

The singleturn tank coil of the set is visible at the upper
right in the photograﬁh. Power supply equipment is at the
lower right, with the receiver on the operating table
uat the left.

susceptible to the same sort of technique that
is used on ouwr regular communication bands
-—gtable transmitters, selective receivers, beat-
note reception and the like are the order of the
day. Superbet and regenerative receivers both
seem to be equally effective so far as picking up
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signals is concerned, although the easier hand-
ling of the super—particularly lack of critical
adjustments, freedom from hand-capacity effects
and greater discrimination against man-made
static—give it preference. Nevertheless a great
many of the fellows working on
ten are using quite simple re-
ceivers.

From the transmitting end,
severalalternatives present
themselves. A self-excited osecil-
Iator designed especially for the
band can be constructed, or, if
the station already is equipped
with a crystal-controlled 14-me.
transmitter, the last stage can
he arranged to double to 28 me.
Or an additional stage can be
rigged up for 10-meter output,
either as a doubler or as a
straight amplifier working out
of a temporarily-doubling stage
which ordinarily is. a l4-me.
amplifier. Almost any of the
small medium-size tubes will
work well both as doublers and
amplifiers at 28 me., although
the efficiency may not be com-
parable to that obtainable at
lower frequencies.t

The favorite antenna among
10-meter workers seems to be a
vertical or semi-vertical Hertz,
either a half-wavelongor having

WwevQ

C()MPLETE dope on the apparatus at W6VQ
unfortunately did not arrive in time to be
included in this issue. However, W6VQ’s trans-
mitter is a self-excited oscillator
using two Federal 108-A tubes
in push-pull, operated with an
input of one kilowatt from a
3000-volt, three-phase supply
with half-wave rectification.
Two antennas of he-man pro-
portions are used—No. 1, 960
feet long and 40 feet high, runs
in & north-east-southwest di-
rection, and No. 2, 1250 feet long
and also 40 feet high, is due
east-west.

Two receivers are in use, a
“doctored” SW3 and a National
HRO. Lacking a photograph
and more details at the moment,
we'll have to postpone a com-
plete deseription until a later
issue. W6VQ, in addition to the
DX work previously mentioned,
has been putting an outstanding
signal into the eastern part of
the country and has worked
practically all the eastern and
middle-western 28-me. stations.
He is on the air every day and
keeps automatic tape running
for an hour or two, depending

two hall-waves placed end-to-
end and fed in phase. Both these
arrangements tend to concen-
trate the radiation at low angles

‘THIS FRAME-MQUNTED RIG IS
THE 28-MC. TRANSMITTER AT
warp

‘The 203-A in the final stage can be
modulated by the speech equip-

on conditions on the band.

WA4TZ

with the horizontal, which theo-
retically at least is desirable at
the very high frequencies. On the other hand,
plenty of other types of antennas have given a
good account of themselves, some of them the
ordinary antennas used in every-day work on
lower frequencies.

"T'o give an idea of the sort of equipment being
used, we have collected data from some of the
stations who have been doing consistent work.
Looking over the photographs and descrip-
tions of the rigs should give any experimenter
enough suggestion to enable him to plan a 28-me.
layout.

! Besides the 28-me. data in the current Handbook,
erystal-controlled transmitters adapted for the band will be
found described in the following QST issues: January, 1935,
p. 16; October, 1934, p. 24; August, 1934, p. 27; December,
1933, p. 22; November, 1933, p. 10; October, 1933, p. 9;
January, 1931, p. 11; April, 1930, p. 9. Data on oscillator-
amplifier and self-excited transmitters appeared in QST for
August, 1933, p. 18, and June, 1930, p. 21, Receiving kinks
and descriptions of receivers suiiable for the band will be
found in the following QS7"s: June, 1934, p. 9; November,
1933, pp. 15, 41 and 42; January, 1930, p. 21.

ment used on W2TP’s 20- and
75-meter phone sets.

W4TZ was put on 28 me.
for the first time in April,
1934, and was operated alternately between 14
me. and 28 me. until the end of June, when
conditions made it necessary to dismantle the
outfit for a time. Operation was resumed De-
cember 20th, of last year, this time wholly on
28 me. Considerable work with different types of
transmitters has been done in the first few months
of this year, the latest—probably permanent—
rig being shown in one of the photographs. This
set Is erystal-controlled, starting out with a 53
exciter unit (along the lines of the one described
in October, 1934, QST, page 25) using a 7-me.
erystal. The 10-meter output of the exciter drives
a 46 buffer which in turn drives a second buffer,
an 860 which has scen most of its useful life. The
final stage, link-coupled to the 860 driver, has
an unusual tube combination in push-pull—
according to Hunter, “a deactivated 203-A and a
half-shot 2111”7 Of particular interest is the final
stage tank circuit, » high-Q linear tank made
from two quarter-wave sections of 34-inch copper
tubing. Bach of the tubes is 8 feet 6 inches long,
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the spacing between them being %{-inch. The
tank is tuned by a sliding shorting bar which in
operation is 6 feet 4 inches from the plate ends of
the tubes. A disgram of this arrangement and the
antenna-feeder system is shown in Fig. 1. The
matched feeders tap on the pipes 1 foot 6 inches
from the shorting bar. At the far end the. feeders

=C +HV

FIG. 2——THE 852 ULTRA-AUDION OSCILLATOR
USED BY W9GFZ

Li—1 turn Y by 1-inch copper strap, diameter 9 inches.
La—d40 turns No. 36 wire, spaced turns, on Yg-inch form.
Ls—2 turns Yj-inch copper tubing, diameter 3 inches.
Cy—65-ppfd. uafiable. highvoltage.
Cy—=50-, ufd. xed condenser,
Cr——35 & xed condenser.
ed condenser.

‘,_
Cl'"—350¢[1pfd variable.

High mica d s should be used at Cs, Cs
and L.. Positive bias and negatwe high-voltage returns
should be made to filament center-tap.

are tapped on a quarter-wave matching section
at the lower end of the antenna. The matching
section is also adjusted by a shorting bar, the
distance between the feeder taps and the bar
being 11 inches. The antenns itself is a.vertical
wire a full wave in length, with & switch at the
center so that only the lower half-wave section
can be used when desired.

The input to the final stage is approximately
300 watts from a 900-volt plate supply. The high-
Q tank circuit gives good efficiency and is quite
easy to adjust for correct feeder matching. The
set is keyed in the primary of the high-voltage
transformer, with enough filter being used to give
& near d.c. note without tails. This gets around
the BCL troubles.

For receiving, W4TZ has the ordinary 3-tube
t.r.f job—24 r.f., 24 electron-coupled detector,
and 27 audio, It is all a.c. operated, with an 874
tube on the “B”’ supply to keep the voltage steady.

W6CAL

THE 10-meter rig at W6CAL is a crystal-
controlled outfit starting out with an 802
Tri-tet oscillator and 80-meter crystal. An 841
doubles the 40-meter output of the oscillator to
20 meters, and this in turn is fed into an 800
doubler to 28 me. The final stage is an Eimae
50T, -operated with an input of 100 watts at
1400 volts. Lack of higher plate voltage prevents
using more input. This'set is built up in & frame,

ag shown in the photograph. The final stage is
link-coupled to an antenna tuning unit mounted
on the wall. The antenna itself is & 7-me. Zepp.
Other types of antennas have been used, includ-
ing a horizontal 28-me. Zepp with a reflector, but
the 7-me. Zepp seems to giveasgood resultsasany.

Receiving is handled by a simple two-tuber
using a 57 detector and 56 audio. The set is com-
pletely shielded, with filtered leads to power
supply and ’phones. By keeping down the stray
capacities a fairly high I-C ratio can be used,
and the sensitivity for c.w. reception has proved
to be quite good. A separate antenna—a 14-me.
current-fed doublet—is used for receiving. The
horizontal Zepp with reflector also has been found
to give good results for reception.

WONY

THE transmitter at WON'Y is erystal-controlled
using fairly low power. A Tri-tet oscillator
with a 7-me. crystal drives a 58 regenerative
doubler (the universal exciter unit, October, 1933,
QST), 600 volts being used on the plates and 110
volts on the sereens of both tubes. The doubler
drives a pair of 801’s with an input of about 80
watts, link coupling being used between the
doubler and final stage. The transmission line to
the antenna is clipped right on the amplifier tank.
WONY’s antenns is a half-wave vertical wire
mounted on a 20-foot wooden pole on the roof of
the house. The actual length is 16 feet 6 inches.
The transmission line is made of No. 10 wire,
transposed on Johnson blocks, the spacing and
wire size being such as to give a line impedance
of approximately 440 obms. This terminates at a
quarter-wave matching section of the type de-
scribed in January, 1934, QST. The same antenna
is used for transmission and reception.

WOINY’s receiver is a tuned r.f. job using a 58
r.f. stage, 57 detector with cathode-impedance
regeneration, and 59 audio, modelled after the set
deseribed on page 17 of QST for November, 1933.
The noise level at the location is very high, most
of it being caused by passing automobiles, but
when conditions on the band are good the signals~
come in with enough strength to ride over the
noise,

WONY is listening and calling on 28 me. prac-
tically every day. On the occasions when the
band seems to be ““open”--when harmonies from
distant commerecialg come through—sa consider-
able amount of transmitting is done.

W2TP

THIS station is one of the original members of
the 10-meter gang, having been among the
first on the band when it was opened in 1928. In
the early 10-meter days W2TP had frequent con-
tacts with France and England as well as with
stations in this country.
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In the fall of 1934 the original self-excited
transmitter was dismantled and completely re-
built for erystal control, using a 59 Tri-tet oscil-
lator with a 7-me. erystal, doubling in the plate
circuit of the oscillator. A 59 regenerative doubler
t0 28 me. follows the oscillator, this in turn driv-
ing a pair of 10’s in push-pull, The final stage uses
a 203-A with 200 watts input. Link coupling is
used between the 28-me. doubler and 10’s, and
also between the 10’s and 203-A. The final can be
used on 'phone by feeding in modulation from
the speech equipment used on the 3.9- and 14-me.
‘phone transmitters at the station.

The antenna system at W2TP was not designed
particularly for 28-
me. work but seems
to be quite effective.
The antenna is 99
feet, long and runs
from the operating
room on the third
floor of the house to
a 96-foot, steel tower.
it is fed by a single-
wire feeder.

The receiver at
W2TP is a single-
signal super built like
the original in Au-
gust-September,
1932, QST, with 28-
me. coils for r.f. and
detector, and using
a 14-me. oscillator coil.

WoGFZ

'WQGFZ is consistently on- 28 me., having
been among those active in the summer of
1933 when the band once before showed signs of
coming to life. Many stations throughout the
country have been worked during and since that
period.
The transmitter at WOGFZ uses an 852 in the
ultra-audion cireuit, an unusual feature of the set
. being the single-turn copper-strap tank coil. A
diagram of the oscillator is shown in Fig. 2. The
852 is operated at a plate voltage of 2650, and it
has been found that an input of 400 watts can be
used on 28 me. with keying. Plate supply is from
a bridge rectifier with 866’s and a small filter.
The oscillator is loosely coupled to the antenna
system to minimize frequency variations from
swaying of the feed line and antenna. The large
box on which the transmitter sits in the photo-
graph contains the bias supply, which will deliver
up to 1600 volts, although the actual bias used
is 700. Blocked-grid keying is used, and a booster
transformer having two secondaries, one in series
with the plate transformer primary and the other
in series with the filament transformer primary,
is used to compensate for line drop during keying.

being about 100 watts.

THE 28-MC. EQUIPMENT OF W4AJY
‘The transmitter is built on two breadboards, the lower con-

taining the exciting stages and the up,
in the final stage is operated as a doubler on 28 mc., the input

WOGFZ’s receiver is a tuned r.f. set using 6-volt
tubes, 6D6 r.f., 6D6 regenerative detector, and 76
amplifier. The detector uses the ‘‘electron-
coupled” eircuit and works well up to 70 me.
Careful construction has reduced stray capacities
so that fairly high L-C ratios are used. Batteries
are used for both plate and filament supply to
reduce noise.

Two verticul antennas end-to-end and fed in
phase are used for radiating. These are each 1614-
foot copper tubes, supported on & wooden mast
on top of the house, the top of the uppermost one
being 67 feet from the ground. They are fed at the
junction by a two-wire tuned line. WOGFZ uses a
200-foot. wire about
35 feet high for recep-
tion.

W4AJY

THE crystal-con-
trolled transmit-
ter of W4AJY is
shown in another of
the photographs. The
exeiter congists of a
59-Trit-tet oscillator,
46 doubler and 46
buffer. The final
stage, on the upper
breadboard, uses an
800 as a doubler to
28 me., since it hag
been found that mere output ean be secured in
this way than by running the second 46 as a
doubler. Plate input to the final on 28 me. is about
100 watts.

The antenna at W4AJY is a semi-vertical
Hertz having a fundamental frequency of 14 me.
It is fed in the center by a tuned two-wire line,
making it two half-waves fed in phase on 28 me.
Feeders are coupled to the transmitter through a
matching network of the type deseribed by Col-
linsin a past @ST. A 7-me. horizontal antenna also
is available, but from all indications is not as
satisfactory for 28 mc. as the arrangement
described above.

The receiver at W4AJY is a three-tube tuned
r.f. job using the circuit of the set deseribed in
January, 1933, QST and also in the Iatest

Handbook.
WoTlJ

WE DO not at this writing bave a description
of the apparatus used at W9TJ. This sta-
tion, however, has been located on a farm where
a.¢. i not available, and hence has been working
on low power with storage “B” batteries for plate
supply. At the time this iz being written the
station is being moved into the town of Raymore,
Mo., where a more powerful rig working from the
regular power lines is being installed. The daily

r the final. The 800

4
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schedule with ON4AU, which has resulted in
several contacts, has been maintained continu-
ously since the first of the year.

WHAT TO EXPECT ON 28 MC.

Of course DX like that recorded here is not an
everyday achievement on 28 me. But when we
come right down to it, neither is the 14-me. band
reliable day in and day out; it has its high spots
and lows, too, as anyone who works the band reg-
ularly will agree. But the point about 20 meters is
that there are enough stations situated at all kinds of
distances on the band so that a QSO is fairly certain
at almost uny hour of the day. That’s exactly
what we need on 28 me.—a great many stations
in locations all over the world working there
regularly. Only then will we be able to get some
idea of the distances it is possible to eover and
consistency with which signals will come through.
An hour or two's listening without hearing any-
thing does not mean, necessarily, that the band
is dead. There may have been plenty of stations
on—only none of them were located at the right
distances for successful communication—maybe
everyone was listening only! At present this is a
common difficulty, and can be overcome only if
enough of the gang will get on “ten.”

The chief plaint of the fellows who operate
regularly on the band is that too many obviously
“good"” days go by without a chance of a contact.
This is bound to be the case when all activity

is confined to a handful of fellows, most of them
with limited time at their disposal, especially in
view of the fact that 28 me. is chiefly a daytime
band. As W6VQ says, “Why only a week-end
band?”’ Surely enough hams are at bome in day-
light hourg during the week to get on for an hour
or two, at least. One of the best indications of
whether or not the band is open is the reception
or non-reception of harmonies from commercial
stations near the 14-me. band. When distant
commercial harmonics are heard—which is a
considerable proportion of the time, incidentally
—ham signals would come through. XDA’s
harmonic on about 29 me. is heard here in Hart-
ford frequently, indicating that conditions would
be excellent for that distance, although until
XI1AY got busy nothing at all in the way of 28-
me. signals was heard. Fellows in other parts of
the country report hearing commereial harmonies
regularly.

Mere listening on the band is not enough. We
need transmitting stations, plenty of them. Pref-
erably stations with stable signals, particularly
if ’phone is used. The modulated oscillator would
appear to be definitely out for 28-me. DX work,
since the frequency modulation in such a rig
nearly always makes the signal unreadable on the
superhet receivers many of the gang are using.

With the work that’s been done already as an
inspiration, let’s get busy and see if ten meters
can be tamed. Who'll get the first WAC on ten?

New Class-B Tubes With 125-Watt
Output Rating

version of the RK-18, designed to have
improved characteristics for Class-B
audio work, has been announced by the Raytheon
Production Corporation. The new tube, which
will be designated the RK-31, works with zero
bias, gives somewhat more output in Class-B than
the RK-18, and requires less driving power. It has
the same external appearance and terminal ar-
rangement as the RK-18, but has two grids (on
the 46 idea) connected together internally. The
filament rating is the same as that of the RK-18
—7.5 volts, 2 amperes—and the plate rating
nominally 1000 volts at 85 milliamperes, the
maximum recoramended voltage being 1250.
In Class-B modulator service the maximum
ratings are as follows:

Q. TUBE which might be called a ‘“‘revised”

Peak plate current, per tube. .. ............ 275 ma.
Average plate current, per tube. ........... 85 ma,
Power output, twotubes. ... .......c00uh... 125 watts

The RX-31 can be substituted directly for
RK-18 in equipment already designed, the only .
change required being removal of bias and con--
necting the center-fap on the grid input trans-
former directly to filament center-tap.

The tube is also suitable for r.f. service, offering
the advantage that it is protected from overload
in case of excitation failure in leak-biased circuits.
"The plate current with zero bias and no excitation
is approximately 15 milliamperes per tube at 1000

volts.
Stra X

Apropos indexing the call-book & la WSBKE

Plate vOHAZe. .. .1 evverreeienrsansaonns 1250 volts  {page 10, March @ST), a gouging chisel does the
g;%‘;‘e’g:&:c; AR LRI 4250 Zﬁ%f, job nicely and leaves no tabs to be torn off when
Plate dissipa.tioi\, 1;er tube .' .. 35 watts JOU dr°p the call-book in disgust.

* For two tubes, multiply by four. --WI9TEW
May, 1935 5




Real Results With a Simple Reflector System

Details of the Antenna Behind the Well-Known Sock of CT2BK

By Henry E. J. Smith,* CT2BK

its. antenna gystem may he of interest to

some of the many operators of other
stations with whom contacts have been made at
one time or another.

The transmitter itself is a periectly straight-
forward circuit using a 47 oscillator on 3.5 me.
into a 46 doubler and then a 46 final. Plate volt-
age for the crystal oscillator is obtained from a
280 type rectifier at 300 volts, plate supply for
the final also being obtained from similar power
pack delivering 350 volts. Grid bias for the 46
doubler and final is also from a small power pack
with a voltage divider of only 1500 ohms. Grid
bias keying is used on the final and no interfer-
ence is caused in the owner’s own multiwave
broadcast receiver (1l-tube) or in neighbors’
receivers.

When the transmitter is used on 14 me. the
final is run as a doubler and the feeders con-
pected as for 7-me. operation. On 7 me. the input

Q. SHORT description of this station and

S—

to the last stage runs around 18 to 23 watts,
depending on the line voltage and on 14 me.
about the same input.

During the course of.two years considerable
work has been done on antenna systems of vari-
ous types. The ordinary single-wire fed half-wave
Hertz appeared to be equally as good as the Zepp
type when care was exercised to get the feeder
tapping point correct. Finally, some ten months
have been put in on experimenting with a Zepp
type 67-foot antenna, 65 feet above the ground.
The end nearest the station was kept fixed during
the experiments and the ““free” end swung around

*Fanueil Place, New Rochelle, N. Y., exCT2BK,

JUST A SHADE OVER 20 WATTS AT CT2BK

in increments of 15 degrees at a time (Fig. 1B).
Several weeks were spent making up averages
of reports received. The result of these antenns
tests appeared to indicate that a horizontal half-
wave Hertz had a sufficiently well-defined field
pattern to justify a certain amount of care in the
choice of its direction, especially so if one par-
ticular zone was of greater interest than another.

It might be of interest that during these tests
one fact became more evident than many others.
The minima (endwise) of such an antennsa system
are really quite sharply defined in this particular
location. Whether this is merely coincidental is
open to conjecture, but in view of subsequent
experiments with reflectors it should not be en-
tirely ignored. ‘

A Great Circle route to New York City from
this lIocation lies 74 degrees West of North. The
same route to England lies just on 45 degrees
East of North or almost at right angles to the
New York Route (Fig. LA). Thisfact isratherinter-
esting when it is correlated with experi-
mental results. The seemingly best posi~
tion for the horizontal half-wave Hertz
antenna here for communication with
U.S.A. actusally coincided with the an-
tenna wire at right angles to the line of
the Great Cirele route, which is theo-
retically correct. Some three months
solid tests with the antenns in this di~
rection gave an average (on 7 me.) of
R4-R5 to the U.S. and practically no
communications whatsoever on 7 me.
with England.

WITH A REFLECTOR

Early in February, 1935, it was de-
cided to erect a *“‘reflector” in such a
manner as to give still better propagation
toward the U.S.A. About a week and half was
spent trying out various lengths of reflector
distances behind the main antenna, ete. The
method of attacking this was similar to that used
in regular antenna “pruning” operations—cut
and add, making measurements with a shunted
Weston thermogalvanometer in the center of the
reflector. The correct length (for 7001.5 ke.)
proved to be quite eritical as shown on following
page.

Having decided on 66 feet as the correct length
for the reflector wire, further tests were made
varying the distance of the two wires, the results
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Length of Seale Div
Reflector Deflection
64 feet 55.0
64.5 58,0
65.0 62.0
85.5 84.0*
68.0 92.0
86.5 86.0
67.0 76.0

¢ Reflector 83 feet behind antenna.
Note.—~Both the antenns proper and the reflector are in
close proximity to local houses and chimneys (brick).

of this are below and do not appear to be very
eritical. The reflector is 35 feet above ground.

Distance Galvo Readwng
Jo Antenna Degreee
30 feet 72,0
31 76.0
32 85.0
33 92.0
34 87.0
35 80.0
36 74.0

During these tests no attempt was made to
make any QOS’s. At this stage the reflector was
permanently fixed at 33 feet behind the antenna.

R NYC.

FIG. 1.—~SEE TEXT FOR DETAILS

Results of expenmental checks and veports are shown below and
correspond to Fig. 1
A7, S A. R2-4 England R3-4 D— ¢ RS «*
B— R3~4 R3 E— ¢ R4-5 ¢
) « e b F_ « R3 c

‘These are average re,

of the antenna. The reflector was not in use at the time.

A Type 30 tube, microammeter and necessary
batteries for a VT voltmeter rigged on a base-
board with a tuned circuit. This was taken in an
auto about 3000 feet in front of the antenna out
on an open road with no wires close and a 10-foot
vertical wooden 2~ by 2-inch pole used to support
a short antenna.

"The bias on the 30 was adjusted and the length
of the antenna cut till & half scale reading was
obtained on the 0-100 microammeter with the
tuned circuit at resonance. No attempt was made
to ealibrate this VT voltmeter, as only relative

Feeder end.

orts veceived while determining proper direction

values were of interest. Several readings were
taken with the chassis of the car in various posi-
tions. The average reading being 65 microam-
peres circuit tuned to resonance and 11 microam-
peres untuned (shorted). Then the car was
driven around the town to a position just under
3000 feet behind the antenna and a reading at
resonance of 15 microamperes obtained. In fact
the reading was so small that it was necessary to
add more antennsa to find the resonant point. As
the writer was rather busy for the next few eve-
nings, two more daytime readings were made at
the same locations on separate days and did not
vary more than 5%. }

On the evening of February 23d the first CQ
resulted in so many stations calling that the
writer wondered what he had fallen into. The
first few actual QSO’s with W1, 2, 8 and 4's (that
had been worked many times previously) showed
a marked increase in signal strength in the States.
In the course of one week’s operation the results
proved astonishing. During the previous eighteen
months one W6 had been worked, although many
had been heard and called. Now, it is quite com-~
mon to work four or five W6's consecutively, pro-
vided the QRM from East Coast stations calling
CT2BK permits. On March 6th eight W6's were
worked in & string, four W5’s and the average
report being “QSAS5 R6.”

These facts are recounted for what they are
worth. The results seem more than
should be expected from a simple
reflector system. Whether the an-
tenna system, or something else, is
responsible is conjectural. Three sta-
tions in the city of Pittsburgh said
“ur the onli European ever beard
here.” A station in Times Square said
“never heard anything like it.”

A test also was made on 14 me., but
the reports received from W stations
indicated no increase whatsoever.
But, after calling CQ DX a few times,
several G’s were raised and worked
at normal strength—and no G
answers had been received to “CQ’
DX” on 7 me. since the reflector
was added. Is this also incidental?

The writer will shortly be shuftting
up CT2BK to return to the States
and would like to take this opportunity of ex-
pressing his thanks for the splendid codperation
he has always received from some 2000 QSO’s
with W stations. Thanks.

B Strays K

A catalog clipping sent in by WSHPF adver-
tises a transceiver with ‘‘performance limited
solely by typographical location.” Which, as
WSHPF comments, is putting the blame right on
the typographical error!

nil
R3
R4-5

May, 1935
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e  What the League Is Doing e

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

In recent months a great deal of in-
Survey terest has been displayed in questions
relating to the nature of A.R.R.L. membership,
how much of it is licensed, what class of persons
controls A.R.R.L. elections, and so on. The prac-
tice in A.R.R.L. is to accept into membership any
person either engaged in or only inferested in
amateur radio, but to confine the right to vote in
our affairs to those who at the time of voting
possess an amateur license. This is the only
workable way that anyone has been able to
think of, because licenses expire or get suspended
or renewed, or new licenses are issued, beyond the
possible knowledge of our headquarters. The only
satisfactory arrangement is to say that if & mem-
ber possesses a license he may vote, and if he has
no license he may not vote. Recently some ex-
ceedingly tall stories have been started to the
effect that only about 15% of our League’s
membership consists of amateurs and that the
rest is hostile to our aims and very possibly had
its dues paid by “commercial companies” who
would like to do us dirt by swaying our affairs in
the wrong dircction. The general idea is that,
since majority rule must govern and the 85%
majority would be opposed to the interests of the
true amateur, A.R.R.L. is an anti-amateur so-
ciety! And that is said even though the 859,
under our present rules, can't vote. Of course not
many fellows fell for this line. On the other hand,
there admittedly has been a lot of good whole-
some curiosity about the matter, and so we de-
cided to make an analysis.

The Federal Communications Commission
very kindly gave us their cobperation and per-
mitted us to make a comparison of our member-
ship list against F.C.C. records of licensed ama-
teurs. It took two people two weeks of day and
night work to do the job. It was done under the
supervision of the amateur section of the F.C.C.’s
licensing division. With our membership the
highest in our history, we found that 67.76%, of
our membership in the U. S. and the territories
and possessions under F.C.C. was licensed as of
the date of making the check; and we uncovered
evidence of the recent amateur interest of a con-
siderable percentage of the not-then-licensed
members, noting during the check that a great
many of them previously possessed licenses or
had recently been up for examination.

In any amateur group such as a club meeting or
a convention there are always some persons pres-
ent who do not at the moment possess licenses,
being either former amateurs or amateurs-to-be.
But they come to such gatherings out of the same

sort of amateur interest ag actuates those who are
licensed at the moment. The amateur body con-
stantly experiences small changes. While it is
proper in A.R.R.L. to deny the ballot to anyone
except licensed amateurs, the great bulk of those
members unlicensed at any given moment are far
from being ‘‘hostile commercials” and, rather, are
possessed of the same heart-interest as those who
hold tickets. .

But the League doesn’t let them vote even
though their hearts are in the right place. The
number of our members having a purely legal
right to vote because of continuous membership
in the League, and regardless of whether they are
licensed, is now only a small percent. Failure to
renew membership within the thirty-day period
of grace has caused a lapse of the legal right to °
vote and put almost all of these members on the
same basis as all recent members, that is, they are
entitled to vote only if they are licensed at the
time. Only licensed amateurs control A.R.R.L.
and all our League’s activities are devoted to
their advancement and protection.

As the 'phone men put it, “That’s the dope on
that, old man.”

] Hot upon the beels of the South
Racket Pasadena call-clipping racket re-
ported on page 76 of March @87, an even more
pretentious racketeer launched precisely the same
game from New York City under the name of the
John T. Manners Company, starting with the
Eighth District and working westward. Thanks,
fellows, for the several hundred prompt and in-
dignant reports which you dropped in our laps
almost simultancously; they enabled head-
quarters to take immediate action. The National
Better Business Bureau got on the trail at once.
We are advised that all of the Manners Company
mail has been held up and that prospects are ex-
cellent for all of the vietims getting back their two
bits. The bad-mannered “Mr. Manners” is no-
where to be found.

T If you change your address you should
{(;gf:sse notify the F.C.C. even if you hold

only an operator license, so that their
records may be correct. The case of a station
license is even more important because it author-
izes operation at only one address except under
portable procedure. You may operate as a porta-
ble at the new address while the license is being
modified. The modification is easy to secure and
should be had, because otherwise you are violat-
ing regulations.

8
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We again urge all amateurs who have extra
old-form licenses for portable operation to send
them to the Commission for cancellation. All
“fixed’’ licenses now authorize portable operation
without additional authority. The extra license
for portable operation is useless, because the
F.C.C. has stated: “If the licensee holds two
amateur station licenses issued under the old
rules, one fixed and one portable, all operation
after October 1, 1983, should be under the call of
the fixed station license.” More than useless, such
extra license is a liability. The licensee is respon-
sible for the operation of his station, which is
checked up by the monitoring stations, and with
misread calls and pirated calls there is always an
opportunity for trouble. The existence of such a
superfiuous license creates a legal responsibility
without any single compensating benefit to the
amateur. That is why we urge that the extra
portables be turned in.

In the occasional cases of severe disciplinary
action towards amateurs, the Commission has
suspended the operator license for a stated period
and revoked the station license. The Commission
has recently ruled that in amateur cases, after the
period of the diseiplinary suspension of the opera-
tor license is over, the amateur may apply for a
new station license without prejudice.

At the request of the League, arrangements
have been made by the F.C.C., through the co-
operation of the Navy Department, whereunder
the Navy’s District Communication Officer at
Guam will handle amateur matters there for the
F.C.C. in codperation with the San Francisco
Inspector. Thus examinations, and particularly
the Class A, will now be available to the amateurs
of Guam. Plans are under way to effect a similar
arrangement in the case of San Juan, Puerto
Rieo, and to secure the services of Army officials
in Alaska for operator examination purposes—
including Class A in both cases. A new F.C.C.
office has recently been opened in Honoluly, thus
serving the K6's.

By the latest report there were 208,604 motor
boats registered in the United States. That’s one
excellent reason why we don’t have mobile
amateur operation except on the ultra-high fre-
quencies. Otherwise we'd have a hundred thou-
sand of these motor-boat owners qualifying as
amateurs to obtain utilitarian communication,
and our bands would be erowded with orders to
the butler to come down to the dock with a tray
of cocktails, and other important business.

. The impression seems to be around
A"}aent that the A.R.R.L. secretary still
History receives a commission on member-
ships and on the net business of @ST. In the
early years of the League that was the arrange-
ment established by the Board of Directors, but
it was abolished in middle 1924, about eleven
years ago, and in recent years the secretary has

received only a straight salary fixed by the Board
of Directors.

. Many amateurs have protested to
Zgﬁ‘:;:f;n headquarters the presence of Mexi-

can ’phone stations in the 7-mega-
cycle band. "Phone operation in this band being
against our Board’s present ideas of what is
proper, the League has requested the Department
of State to make representations to the Mexican
government to withdraw the authorization for
this operation, in the interests of North American
uniformity. The attitude of the Mexican adminis-
tration is not yet known.

Ten A pumber of members of the head-
Years quarters staff have served the League

more than ten years. Amongst the old-
timers are Budlong, Hebert, Houghton and War-
ner, with service running from eleven to sixteen
years. In February, Communications Manager
Handy reached his tenth anniversary, followed a
week later by Miss Ursula M. Chamberlain,
QST’s assistant advertising manager. Latest
member of the ten-year club is Mrs. Julia H.
Kirsheman, secretary to the secretary and the
agsistant secretaries, the w. k. JHK of the “front
office’s” letters. The headquarters staff now num-
bers thirty people, plus several extra ones during
the winter peak.

e The radio portion of the Madrid
g?ﬂz%gcn treaty is in full effect as between the

United States and the following
foreign countries: Australia and territories, Aus-
tria, Belgium and Belgian Congo and Ruandi
Urundi, Bulgaria, Colombia, Czechoslovakia,
Denmark, Egypt, HEstonia, Ethiopia, Finland,
Germany, British India, Italy and its eolonies
and islands, Japan (and Chosen, Taiwan, Kara-
futo, Kwantung, and islands under mandate),
Morocco except Spanish zone, the Netherlands
plus Netherlands Indies, Surinam and Curacao,
New Zealand, Persia, Poland, Spain and its ter-
ritory of Gulf of Guinea, Switzerland, Syria &
Lebanon, Vatican City State, Yugoslavia. With
these countries we may not handle third-party
traffic. The treaty relation also exists with Can-
ada, but the handling of certain types of traffic
ig permitted by special arrangement as recently
reported in QST. With all other countries we are
free to handle third-party trafic—if we can find
a ham on the other end who is not prohibited by
his government from handling messages.

W3ZS The Vice-President of the League,
Charles H. Stewart, W3ZS, has been
confined to his room for a couple of months by
illness. With time hanging heavy on his hands, he
would be pleased to have letters from amateur
friends to help him while away the tedium of his
confinement. Address: St. David’s, Pa.

May, 1935

19




We have started at headquarters a
museum of old or historically-
famous radio gear, and have built s large cabinet
to house the beginnings of a collection which we
hope will become very interesting and very
valuable to amateur radio. If any of our members
has specimens of ancient equipment or pieces of
apparatus that did yeoman duty in some record-
breaking exploit and are willing to deposit them
in the headquarters museum, either as a gift or on
loan, we would be very pleased to hear from
them. We haven’t had time to appoint a curator
vet and we haven’t published a catalog, but with
a little belp from you we can assemble something
here that will be interesting to all of us and that
some. day will itself warrant a visit to head-
quarters. Remember T.0.M.’s rotary gap, “Old
Betsy”? . . . Well, not yet, but we have hopes.

. Has anybody got a coherer rig they’d like to
put on exhibition? And an Adams-Morgan loose-
coupler?

Museum

Cairo It is believed that, in connection wit_h
S . vur plans for the Cairo Conference, it
UTVEYS  would be very helpful to have some
amateur surveys of the occupancy by commercial
stations of certsin bands near ours. We need
some statistical data on these wide-open spaces
which the plaintive V-wheel makes its haunt.
The Communications Department is tackling the
job and soon will ask for some volunteer ob-
servers, The R.S.G.B. has already undertaken
such work in England and it is expected that most
of the societies of the LLA.R.U. will give their
assistance to the collection of such information as
our plans for the Cairo Conference take form.

. As our readers have noticed, the
(13!1) erating operating news in @ST is now

ews published in four sectionalized
issues, central, east, west and south. Thereby a
number of desirable features are simultaneously
made possible. The space available for each zone
is a great deal more than under the old scherme,
making it possible to double the size of each C.D.
section’s report, while presentmg in summary the
activities of all the other regions of the country.
At the same time, the total over-all space is re-
duced enough to get one or two additional good
articles into each @S7T. Naturally all of this costs
additional money, and plenty of it, but fortu-
nately the same arrangement makes it possible
for us to secure some additional advertising on a
sectional basis, and this is sufficient to meet the
extra cost. The combination seems to be a for-
tunate one and when the field reports are ad-
justed to the new system we believe that all
hands will agree that it is well worthwhile.

A question seems to be going the
rounds as to the A.R.R.L. policy
towards amateur power. It’s easily answered:

Power

our Board of Directors stands for the continua-
tion of the present authorization of one kilowatt,
and those are the instructions to the head-
quarters.

More We've heard some critics of the
Ancient League say that amateurs used to
History possess all the frequencies above

1500 ke. and that if the League had
been on the job we would still own all of the high
frequencies now. Well, the writers of the 1912 law
that put us on “wavelengths not to exceed 200
meters” believed that all the shorter waves were
useless. When we commenced to discover their
value, we ourselves interpreted our restriction as
meaning that we owned all the frequencies above
1500. In just that same way, the American Indian
once owned all of North America. As a matter of
fact, there was a considerable period of time at
about that part in amateur history when the
United States amateur was limited to the wave-
lengths between 150 and 200 meters and was not
entitled to operate on any wavelength below 150.
Old-timers will remember that the early amateur
investigations of 100 meters and the early trans-
atlantic work was done either under experimental
X licenses or under special temporary authority.
It was from that position that the League, by
hard work, achieved substantial assignments to
amateurs in the region of 80 meters, 40 and 20—
assignments which our own government was
perfectly willing to continue for us, which she
supported at the 1927 Washington Conference,
and which were reduced to their present figures by
foreign governments who would not agree.

A Trlbute

A_T 7:30 p.m., eastern standard time, over the
WJZ Blue Network of the National Broad-
casting Company, there is presented a program
entitled “Household Musical Memories.” On it
ig featured fireside philosophy and original verse
by the poet laureate of America’s common
people, Edgar A. Guest. Now Mr. Guest, while
not a licensed transmitting amateur, is an ardent
short-wave listener and we have learned that he
has a number of good friends among that stellar
crowd of twenty or more amateurs on N.B.C.’s
Chicago staff. It is not surprising, then, that at
one of his “Household” broadeasts a couple of
months ago Mr. Guest dedicated the entire half
hour to the radio amateur and wrote & poem in
tribute to our activities. A code message—CQ,
de EAG and 73 de EAG—-was synchronized with
the musical background. The program was very
well received—the sponsor reports that over one
thousand cards were received in acknowledgment
from licensed amateurs alone—and everyone
concerned was highly elated. Through the kind

{Continued on page 108) -
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Looking Over the Circuits of the New
Amateur-Band Superhets

Salient Technical Features of the Latest Manufactured Models

By James J. Lamb*

“It’s a superhet,” was sufficient to-give

us a pretty good picture of the innards
of any one of the few receivers of that type that
were then available. The circuit used (there was
practically only one) embodied & first detector,
a high-frequency oscillator, a couple of i.f. ampli-
fier stages, a second detector with e.w. beat oseil-
lator, and an audio amplifier. There was little
variety in the way these essentials were strung
together. But now the picture is changed. Where
there were but 2 few models there are now many;
and where there was but one “standard” circuit
arrangement there is now a variety of essentially
different combinations. With designers exercising
their individual choice in diversified use of multi-

* Technieal Kditor QST.

ONCE upon a time the simple statement,

Hallicrafter’s

THE Super-Skyrider is of the Single-Signal
type, having six tubes of the 6-volt variety

R.F. AMP

1sufif | 05C.& Is%. DET.

purpose tubes, different methods of obtaining
band-spread, i.f. stages ranging from one to four,
geveral types of automatic gain control, a variety
of if. filters, multiform band-changing devices,
and then compounding the complication by add-
ing original kinks of their own—well, with all
this going on, most of us are hard put to remember
howmany tubes the Whatzit has, let alone to be fa-
miliar with what all the different circuits look like.

To summarize in one piece asg much of this
essential information as is possible, and thus do
part of our job of keeping the gang abreast of the
present state of the art, is the object of this
article. Supplementing the circuit diagrams, sali-
ent technical features of the receivers will be
sketched, taking the models in alphabetical
sequence by manufacturer’s name.

Super-Skyrider

in the circuit of the receiver proper in addi-
tion to the rectifier of the self-contained power
pack. The speaker is also mounted in the same
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cabinet, behind & screened opening in the panel.
As shown in the diagram, the eircuit line-up
proceeds through one stage of tuned r.f. pre-
selection tuned-impedance coupled to the com-
bined oscillator and first detector, a crystal filter
of the fixed band-width type, two if. stages
using transformer coupling with air-condenser
tuning, a combined second detector and e.w.
beat oscillator, and pentode power output stage.

The tuning system is of the switching type
having sectionalized coils and using a six-gang
switeh, one section being used exclusively for the
oscillator padding condensers and the three for
the main coils providing shorting of adjacent
sections to minimize dead spots. Band spreading,
both in calibration and tuning rate, is accom-
plished by mechanical and electrical methods in
eombination, an auxiliary gang condenser being
used in parallel with the main gang and having
its own calibration dial and reduction drive.
Approximate band-spread figures * for the ama-
teur bands are as follows:

1.75 me. (in nearly 3 sweeps of band-spread
range), calibration spread 1 ke, per scale division,
tuning rate 25 ke. per knob rotation; 3.5 me.

tFor explanation of the description of band-spread
figures, see the note on band spreading elsewhere in this
issue.

(in 2.6 sweeps of band-spread range), calibration
spread 2 ke, per division, tuning rate 60 ke. per
knob rotation; 7 me., calibration spread 4.5
ke. per division, tuning rate 130 ke. per knob
rotation; 14 me., calibration spread 8 ke. per
division, tuning rate 240 ke. per knob rotation.

The erystal filter, which is switched in by a
panel control for single-signal reception, is of the
fixed band-width type with the phasing condenser
variable from the front as an operating adjust-
ment for rejecting an undesired interfering signal.
The “transmit-receive” switch, when thrown
to the “transmit” position, simultancously
disables the r.f. stage and changes the bias on the
i.f. tubes to & sensitivity level suitable for mon-
itoring the station’s own transmitter. Additional
panel” adjustments are the combined power
switeh and tone control, beat oscillator and wave-
change switches, and r.f. gain (volume) control.
The beat oscillator frequency and monitor level
adjustments are at the rear. The e.w. beat os-
cillator utilizes the screen-grid section of the 6F7
connected as a triode, the grid and cathode of
the triode section being used as the diode
second detector (with the triode plate grounded
g0 as to be ineffective). The beat oscillator is
capacity eoupled to the grid of the second i.f.
stage.

Hammarlund Super-Pro

AMMARLUND'’S new amateur type Super-
Pro, scheduled for releagse in the near
future, uses 14 tubes in the receiver circuit proper
with 2 more as rectifiers in & separate plate- and
bias-valtage power pack. A block diagram of the
tube line-up is shown, the complete schematic
not being available at the time of this writing.
The cireuit sequence starts with two stages of
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tuned r.f. pre-selection, followed by a pentagrid
first detector with separate electron-coupled
high-frequency oscillator, three stages of 465-ke.
i.f. amplification with variable band-width air-
condenser tuned transformers, and a pentode-

diode type second detector which also furnishes a
fourth stage of i.f. A second tube of this type
serves exclusively for amplified a.v.c. which is not
affected by the output of the electron~coupled
beat oscillator and thercfore can be used for c.w.
as well as for *phone reception. The diode detec-
tor ig followed by a resistance-coupled stage of
audio voltage amplification, & power driver stage
POWER AF and & push-pull power
(ClassAB) output stage operat-
ing Class AB. Both
power stages use pen-
tode tubes connected
as triodes.
The tuning system
is of the coil-switching

ing of all coils except

those actually in eir-

: cuit. Five tuning ranges
hetween 540 ke. and 22 me. are covered in 2-to-1
steps by the main tuning condenser gang.
Band-spread tuning is accomplished by an auxil-
iary gang which has an individual calibration
seale and which is automatically cut in parallel
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with the main gang by the coil switch on the three
high-frequency ranges (above 2.5 me.). Amateur
hand-spread data are given as follows:

3.5 to 4.0 me., calibration spread 5 ke. per
scale division, tuning rate 80 ke. per knob rota-
tion; 7.0 t