


The 1935 model of the Collins
30FX Transmitter “employs
control-grid modulation . . . a
development which has been .
in the Collins Laboratories for

CONTROL-GRID | several months. Ulike carlier

systems of grid modulation,

O D U L AT I O N the modulation characteristic

is linear, adjustments are sim-

00 WAT TS Ccw | ple, and the modulated stage
O WAT TS PHONE* & © operates at relatively high effi-

ciency. The 30FX is an ideal

low cost amateur transmitter.

Power ratings applied to Collins transmitters are conservative, being the measured
power dissipated in an external load under average conditions. The radiophone ratings
are the carrier power which is one-fousth the peak power at 100% modulation.

Technical “Data

CARRIER POWER OUTPUT —
100 Watts CW. — 40 Watts Phone %

FREQUENCY RANGE —
1500 to 15000 kc.

FREQUENCY CONTROL —
Direct crystal control

FINAL AMPLIFIER TUBE —
211 Triode

NEUTRALIZATION —
Fixed at factory

BIAS SUPPLY — _
Self-contained with panel control. No
batteries.

DIMENSIONS —
272" high— 19" wide — 10%4”" deep

Write for information on this moderately priced
trapsmitter and regarding a wide range of
other transmitting and speech equipment




2000 REWARD!

BN o000 o
STARTS c 0 N T E s T / ENDS
DEC. 4, 1934 R FEB. 4, 1935

P R l Z E s OBJECT —To gather the greatest possible number of QSL cards from

other amateurs who are users of SYLVANIA GRAPHITE ANODE
transmitting tubes.

1 1-204A t

2::" 2-860A;ulljal;es THOSE ELIGIBLE — All licensed amateurs in the United States
except Hygrade Sylvania employees. it is not necessary that you have

3ed 2-852 tubes  SYLVANIA transmitting tubes in your own transmitter in order to
participate for prizes.

4th ) .
5th C 2-203A REQUIREMENTS — The following information must be written on
\ tubes each ;)] QSL cards received from SYLVANIA tube users by the Gatherer

6th in order to have them count in the contest.

7th ) 2.8308 1. Types of Sylvania tubes used.

8th \' tubes each 2. In what stages used.

9th ) 3. From whom purchased.

10th | 4. When purchased.

o / 2.830 tubes 5. Time and date of QSO.

12th g each TIME LIMITS—Contest starts December 4th at midnight and ends

13th | February 4th at midnight. All SSLS must bear postmarks within

. these limits. Gatherers must send in their bundles of cards so that

14th they will be received at our Clifton Plant on or before February

15th 15th. Packages should be securely wrapped and carefully addressed
to Hygrade Sylvania Corporation, Amateur Radio Division,

16th Clifton, N. J.

17th

18th ; 2-210 tubes REGISTRATION —To enter this contest all you have to do is to

19th each mail one of your own QSL cards direct to our Amateur Radio Division
in Clifton, merely stating thereon “I desire to enter the QSL contest.”

20th For further details see or write to your mnearest Specializing

- 21st ‘ SYLVANIA Distributor.
22nd /. In case of a tie for any prize—the persons tying will each receive a prize.

"HYGRADE SYLVANIA CORPORATION

ELECTRONICS DEPARTMENT

AMATEUR RADIO DIVISION

CODE
CLIFTON ﬂ NEW JERSEY

@ 1934, H.5.C.
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In the above photograph Jackson Burgess is calling your attention to the marked difference in size
between the new Burgess Little Six and the standard No. 6. Both have the same electrical capacity.

ANOTHER BURGESS INNOVATION
The Burgess Little Six (No. 4FH)

This new development is one which fulfills many of the needs of the
radio amateur who wants portable power for filament service. Its elec-
trical capacity is the full equivalent of the standard Number 6 cell, but
its bulk is 30% less, its weight almost 40% less. Its characteristics are
tabulated here:

Rated Capacity 40 watt hours*

Rated Voltage 1.5 volts -

Size : Over-all height 4.3 inches, width
2.5 inches, depth 2.5 inches

Weight 1 pound, 6 ounces

Like the Number G cell, the Burgess Little Six can be made in two
styles, one for light duty (telephone type) service and one for heavy
duty (filament, ignition, etc., type) service. Let us know the nature
of your application — we will supply you with the proper battery.

BURGESS BATTERY COMPANY, FREEPORT, ILL. .

*Although capacity will vary depending upon current drain, daily service required,
and other factors, 40 watt hours will be obtained in normal usage.

= BURGESS =
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PADDING CONDENSER

HERE must be a reason for the

great popularity of this new

Hammarlund Model “APC"
Condenser. And this, we believe,
is it: Here is a compact condenser
(the 100 mmf size is only 1 7/32"
x 15/168" x 1 1/2") which is not
surpassed in mechanical and elec-
trical efficiency. Because of its
AIR DIELECTRIC, it will remain
in constant adjustment, unaffected
by changes in humidity or tem-
perature, moisture absorption or
vibration, Every amateur and ex-
perimenter will appreciate these
qualities.

Forv Bettor. Radio
ammariund

FPRECISION

PRODUCTS

Praising/

It is well adapted for short-wave and
ultra short-wave work, tuning inter-
mediate transformers, trimming R.F.
coils or gang condensers, antenna
tuning, fixed tuning of R.F. circuits
or plug-in coils, and for padding
purposes in general. It is designed
to mount inside of shields, and the
new Hammarlund Coil Forms.

Soldered brass plates, with phosphor bronze
tension spring. Smooth bearings. Molded
Isolantite insulation. Now available in four
maximum capacities: — 100 mmf, 75

mmf, 50 mmf and 25 mmf. Special capaci-
ties to order.

Hammarlund makes also other popular,
high grade padders, trimmers and equaliz-
ers, with Isolantite or Bakelite bases and
mica insulation. Mail Coupon for Catalog.

HAMMARLUND MANUFACTURING CO.

424-438 W, 33rd St., New York

O Check here and attach 10c for 16-page Hammarlund
1935 Short-Wave Manual, illustrating and describing most
popular S-W circuits of past year, with schematic and picture
diagrams and parts lists.

a éheck herefor FREE information on XP-53 Forms and Coils.
(3 Check here for FREE General Catalog.
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Section” Communications Managers of the A.R.R.L. Communications Department

All appointments in the League’s field organization are made by the proper $.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
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 W30L Gedney Rigor 412 2nd Ave, Haddon Helghu
Western New York WaDsP Don Farrell 213 chkok Ave. Syra
Western Pennsylvania W8CUG C. H. Grossarth R. F. D. 3, Eicher Rd. En}l)sworth Bellevue
CENTRAL DIVISION
Illinois WOWR Fred J. Hinds 6618 West 34th St. HBerwyn
Indiana WOTE Arthur L. Braun 911 isner St. lndlanapolxs
Kentucky WIAUH G. W. Mossbarger Box 177 Camp Taylor
Michigan WSEDYH Kenneth F. Conroy 75 38 E. Robinwood Ave. Detroit
Ohio 8CI Robert P. Irvine 5508 Northcliffie Ave. Cleveland
Wisconsin WYFSS Harold H. Kurth 9 South Randall Ave. Madison
DAKOTA DIVISION
North Dakota WOTV. Fred J. Wells 1022 11th St., S Far
South Dakota WOPFET Mike G. Strahon 601 S, Grange Ave. \loux Falls
Northern Minnesota WIJIE Robert C. Harshberger 1200 Fauquier St. St. Paul
Suuthern Minnesota WIDEIL Francis C. Kramer W. Bluff St. St. Charles
DELTA DIVISION
Arkansas WSABI H. E, Velte 2918 West 15th St. Little Rock
Louisiana WSDWwW W. J. Wilkinson, Jr. 1624 Allen Ave. Shreveport
Mississippi WSCW J. chms, T. P, O, Box 244 State College
‘Tennessee ‘W4BB Merrill B. Par er, Jr. 1912 Qak St. Chattanooga
HUDSON DIVISION
Eastern New York 2L.U Robert E. Haight 1080 Helderberz Ave. Schenectady
N. Y. C. & Long Island W2AZV E. L. Baunach 823 10th Brookiyn
Northern New Jersey
MIDWEST DIVISION
fowa WILEZ Phil D. Boardman 325 Kirkwood Blvd. Davenport
Kansas WIFLG Q. J. Spetter 305 Western Ave. ‘ope
Missouri WIEYG-JPT C. R. Cannady Broadway at Ninth Monett
Nebraska W9FAM Samuel C. Wallace Green St. Clarks
NEW ENGLAND DIVISION
Connecticut wicC Krederick Ells, Jr. 19 Merrill Rd. Norwalk
Maine WI1CDX ohn leton 10 High Street Wilton
Fastern Massachusetts WIASI oseph A. Mullen 16 Mercier Ave, Ashmont
Western Massachusetts WI1BVR Percy C. Noble 37 Broad St. Westfield
New Hampshire WI1APK Basil Cutting Pembroke
Rhode lsland WIQR Albert ). King 66 Lisbon St. Providence
Vermont WIATF Harry Page R.1 Hinesburg
NORTHWESTERN DIVISION
Alaska K7PQ, Rlcha.rdcl) Fox Box 301 Ketchikan
Idaho W7AVP Don D. Oberbillig P. O. Box 1271 Boise
Montana W7AAT Q. W, Viers 211 Stevens St. Missoula
Oregon WI7AMF Frank L.. Black 1502 McPherson St. North Bend
Washington W7AYO Stanley J. Belliveau Route 7, Box 387 Yakima
PACIFIC DIVISION
Hawail K6EWQ Atlas O, Adams 21st Infantry Brigade Schofield Barracks
Nevada WG6EA Keston L. Ramsay 1151 Buena Vista Ave. Reno
Los Angeles 6BP Howell C. Brown 120 N. El Molino Ave. Pasadena
Santa Clara Valley W6BMW Charles J. Camp 318 Hawthorne Ave. Palo Alto
East Bay | W6ZX P. W. Dann 1821 Chestnut St. Berkelcv cis
San Francisco W6CAL Byron Goodman 141 Alton Ave, San Fran
sacramento Valley 6DVE Geo. L. Woodington 716 Redwood Ave. North bacramento
WOBJF-W6QC  Ernest "Mendoza 1434 East Madison St. Phoenix
Phxllpmnes CA1 Newton E. Thompson P. O. Box 849 Manila, P. L
Ban Diego WG6EOP Harry A, Ambler 4101 Hamilton St., San Diego
San Joaquin Valley WG6FFP Clyde C. Anderson 931 Orange Ave. Fresno
ROANOKE DIVISION
North Carolina* W4EG N. M. Patterson 2804 Hillsboro St. Raleigh
Virginia W3BRY Neil E. Henry 1017 Knight St. L.ynchburg R
West Virginia W8HD (. S, Hoffmann, Jr. 100 20th St. Warwood, Wheeling
ROCKY MOUNTAIN DIVISION
Colorado . R. Becker 1176 Gaylord St. Denve

W9B
WGGQC IDM Arty W. Clark 260 So. 9th West
SOUTHEASTERN DIVISION
Elwell

Utah-Wyoming Salt Lake City, Utah

Alabama W4KP L. D, 1 066 Wavcrly St. Tarrant
Eastern Florida W4BCZ Philip A, McMasters 212 St., North St. Petersburg
Western Florida W4MS Edward J. Colling 1517 East Brainard St. Pensacola

Creorgia-So. Carolina-Cuba-*
Isle-of-Pines-Porto Rica-

Virgin Islands W4CE Bannie L. Stewart 310 Orange St. Greorgetown, S, C.
WEST GULF DIVISION
Northern Texas WSAUL Glen E, Talbutt 1133 Amarillo St. Abilene
Oklahoma WSCEZ Carter L. Simpson 2010 So. 4th St. Ponca City
Southern Texas WSADZ Bradfield A. Beard 2030 Quenby Road Houston
New Mexico WSDUI Dan W, De Lay 407 South Girard St. Albuquerque
MARITIME DIVISION i
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 VE2GA J. A, Robertson 245 Edison Ave. $t, Lambert, P. Q.
VANALTA DIVISION
Alberta VE4GD . Smalley, Jr. 611 18t Ave., N. W, Calgary
British Columbia VESAC . K. Town 1754 Graveley St. Vancouver
PRAIRIE DIVISION
Manitoba VE4GC Reg. Strong 711 Ashburn St. ‘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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FELLOW in here the other day asked us what

was the matter with QST lately. Seemed to
him we didn’t publish anything these days ex-
cept about ultra-high frequencies, which were of
no interest because they were no good except for
local communication. He wasn’t even impressed
with regular communication over a hundred miles
and wanted to know of what interest is a mere
hundred-mile QSO. (Seems this chap hadn’t
heard the latest rumor, that all this ultra-
high frequency stuff is a little private idea
of ours to prepare the way to swap off the ama-
teur’s ‘“useful” frequencies at the next confer-
ence. Hil)

Well now, OM’s, let’s look at the situation’a
moment,. In the first place, there is much material
in QST about other things than the very high
frequencies. Only four per cent of our reading
pages the past year have dealt with this subject.
The more common bands are receiving their usual
attention at our hands, both as to ’phone and
c.w., transmission and reception, theory and
practice, elaborate gear and simple. But it is be-
yond dispute that at the moment the ultra~high-
frequency field is the newest and most interesting
one in amateur radio. We amateurs generally,
and particularly A.R.R.L. as an organization,
have the duty in defense of our own interests, of
finding out about this part of our frequency
holdings. But looming bigger in our evaluation
of the subject is a fact that we all comprehend,
that a radio amateur actually enjoys being con-
fronted by a difficult problem, particularly in an
unknown field, and finds his greatest stimulus
when he gets caught up and perfectly absorbed
in a new and pioneering investigation. That’s
what being a radio amateur means. We believe
that no more marvelous opportunity ever existed
for the exercise of this instinct, latent in every
amateur, than is afforded by the frequencies
above, say, 56 megacycles.

For many years the whole radio world regarded
these frequencies as quite useless for communica-
tion at any distance. Already we have uncovered
enough to know that this is not entirely true.
We see enough to glimpse the startling possibility
that it may be the old story of 200 meters all over
again. Or the more recent story of 80 meters and
40 meters. Just the other day we were reading in

an old copy of QST an editorial plea that you
fellows come on down from the long wavelength
of 80 meters and help in the investigation of the
shorter wavelength of 40 meters, where we were
confident some interesting possibilities resided.
We published an illustration showing many
amateurs in hopeless congestion in a land labelled
80 meters, and off to one side, on a large roomy
island all his own, a single pioneering 40-meter
station, being none other than 1XAM, Johnny
Reinartz. Honestly, fellows, if you can remember
back that far, didn’t we have a hard job getting
any of you interested in exploring the “shorter”
waves? And wasn'’t it worth while?

With tears in our eyes we’re doing the same
thing today with respect to 5 meters and below.
The problem is different and more difficult and it
may not offer the same possibilities for splendid
success. But we’ll never know until we try, and
by trying we will find out. In the process we first
of all improve our amateur estate. For example,
can you imagine the television people getting
our 5-meter band away from us now on the
ground that we haven’t any interest, activity or
occupsncy in that region! Moreover, we’re pi-
oneering, the amateur’s traditional proud occupa-
tion. If these waves are good and we don’t do our
share in discovering that fact, we won’t have
nearly as good title to them in the future as if we
were their developers. That’s what we have in
mind in referring to a duty to take the initlative
and investigate this range which is assigned us.
And so, while QST will never neglect the more
customary frequencies, we are endeavoring to
fulfill what we conceive to be our obligation to
point the way in this new investigation. And in
that work we’d like your cotperation. We wish
more of you fellows would take a whirl at 5—and
214 and 1}4—and when you hear tests going on,
jump in and help. In a year or two at most, we
prophesy, we're going to have a definite answer
for ourselves. Either we’re going to know by our
own investigations that these waves have no
great and permanent interest for our kind of
amateur communication or—joyous thought!—
they’ll be eating out of our hands and we’ll be
the lads who trained ’em. So up, Electrons, and
atom!

K. B. W.

December, 1934



Notes on the Ultra-High-Frequency DX Work

New York—Hartford Contact Established : A Winter's Program
Planned : Stations Needed on 224 Mc.

By Ross A. Hull*

directive antennas has brought us a great

many more surprises than we would have
thought possible in any phase of ham radio to-day.
At the time of the first Hartford-Boston contact,
almost three months ago, we knew that we would
have our hands full checking the behavior of
H6-me. waves over this long indirect route. We
are immensely pleased that the codperation of
the Headquarters gang made it possible to keep
WI1AL on the air every night since that time.
No period of test work on the other bands has
ever handed us as many unexpected surprises and
thrills as has this one.

Our experience of the first few days revealed
the prebability that transmission conditions
would rarely remain constant for more than a few
hours at a time. In addition to a marked diurnal
effect, with signal
strengths dropping
to a minimum to-
ward noon, there
was also an obvious
correlation hetween
transmission condi-
tions and the weather.
Signals were soon
found to have the
habit of climbing to
extraordinary heights
immediately prior
to the arrival of
stormy and rainy
weather, falling after
the storm and re-
turning gradually as
conditions again be-
came unsettled. Now
that we have almost
three months of daily
measurements and
observations we are
undertaking a com-
prchensive study of
the data obtained.
Probably the most striking outcome so far is the
discovery of what appears to be a well-defined
correlation between signal strength and the
relative humidity of the atmosphere. In graph
form, this correlation is obvious enough to justify

* Associate Editor, QST.

THIS ultra-high-frequency working with

AN EXAMPLE OF SPLENDID MECHANICAL DESIGN:
THE DIRECTIONAL ANTENNA AT WIFQV

Located on the Jefferson Physics Building at Harvard Univer-
sity, this antenna was planned to provide a wide range of adjust-
ments. Not only can the rig be rotated readily but both halves of
the antenna can be tilted forward or backward. Experiment on
112 and 224 mc. is also to be undertaken at this station. We will
be hearing much more about W1FQV in the early future.

a preliminary guess that high relative humidity
is required to permit the best communication on
a long indirect route such as that between
Hartford and Boston.

The study, of course, is only just begun and it
is obviously futile to attempt any guesswork at
this juncture. The program will continue, how-
ever, and WI1AL, according to our best intentions,
in to be kept on the air every night during the
winter, all fitted out with recording gadgets of
various kinds. We are determined, in short, to get
to the bottom of this highly intriguing business.

High light of the month has been a stunning
threc-hour contact with W2CUZ, W2AG and
W2JM to the tune of Rg and Ry signals. This
work was done with the bi-directive antenna at
WI1AL and, according to rcports, the operators
concerned were so thrilled over the business as to
be almost speechless
{a rare condition).
To W2CUZ goces the
eredit for breaking
down the harriers
between the first
and sccond districts.

Low spot of the
month was a stretch
of three days when,
for the first time since
the beginning of this
program, no signals
whatever were heard
from the Boston
area. Fortunately
for the morale of
AlL’s operators, the
second district con-
tact followed close
on the hecls of this
dead period.

Reports of ac-
tivity with directive
antennas at other
stations have hcen
slow in arriving. We
know of at least 20 or 30 stations either possessing
directive antennas or about to install them. The
number of performance reports, however, are few
and far between. W1ZO, with his flea power
transmitter, still secms to lead the parade—
putting a better signal out of Boston than stations

8

QST for




using fifty times the power and favored with
locations several hundred feet higher. W1FQYV, at
Harvard University, is just getting under way as
this is written. It is already obvious, though, that
his antenna is a
complete success.
Report has it that
W2GR’s directive
antenna at Yonk-
ers, New York,
permitted him to
hbreak through to
Princeton, New
Jersey, on the first
night and that
W3EJJ of Bethle-
hem, Pennsylvania,
had similar success
in pushing his sig-
nal back to W2JZ
and W2EAF. There
i8 no doubt what-

est, particularly in Boston and New York, is
running high and present indications are that a
considerable group of stations will be active
within a few weeks. We still retain our faith in
the possibility of
splendid DX on
this band and on
the 112-me. band.
Things will start
to pop very shortly.

In the mean-
time, WIANA has
been collaborating
with WI1AL in ex-
perimental work
on parabolic,
“Yagi” and other
directive antennasg
and in experiments
with various trans-
mitter and receiver
circuits. WI1AL,

ever that AL’s
work is being du-
plicated and per-
haps surpassed in
many parts of the
country. We need
complete. details.

We are disappointed to be obliged to state
that, at this writing, no extension of the pre-
viously recorded 220-me. DX can be reported.
The explanation is simple—no other stations, so
far as we are aware, have come on the air. Inter-

W1XZ: DR. G. W. PICKARD’S STATION AT SEABROOK
BEACH, NEW HAMPSHIRE

With the equipment illustrated, Dr. Pickard has been doing signal

measurement work on the ultra-high frequencies over indirect paths

during the last two years or so. Many contacts have been estab-

lished with this station from W1AL, the distance being 127 miles

and W1XZ being 46 feet above sea level (to the top of the antenna).

these days, fairly
swarms with dizzy-
looking ultra~high
frequency trans-
mitters, ranging all
the way from the
uld oscillator-amp-
lifier type to the latest resonant-line controlled
type. We hope to describe some of them in an
early issue of QST.

There are world’s records to be established
on 112 and 224 me. Let’s move.

International 28-Mc. Contest

ress for one year started October 1, 1934.

This will be concluded at midnight, Sep-
tember 30, 1935. It is open to all hams. There
are both A.R.R.L. and R.S.G.B. awards. In
addition to an R.S.G.B. international trophy and
certificates to the leading ten stations

Q- N International 28-mec. Contest to be in prog-

(3) The number of points scored (monthly con-
tacts with the same stations will be permitted
to count), 509%. All W/VE entries must be
received at A.R.R.L. on or before October 15,
1935. Report your results each week to A.R.R.L.
to get the full credit under (1) for reports re-

gardless of conditions. Submit scores and

wherever they prove to be, the A.R.R.L.
will make an award to the highest United
States or Canadian operator-experi-
menter. The A.R.R.L. Award will be in-
geribed FOR 28-MC. ACHIEVEMENT,
October 1, 1934-September 30, 1935.
The League’s award will be a bronze
charm, engraved as above, and with the
call of the winner. A reproduction of this

log to both A.R.R.L. and R.S.G.B. at
the end of the contest to be eligible for
all awards. A.R.R.L. can only consider
reports sent to its attention before the
cloging date named. All reports are most
welcome.
CONTEST RULES

I. The contest is open to all licensed

radio amateurs.

award is shown herewith. One point will

be scored for each completed 100 miles of con-
tact. Decision between W/VE competitors will
be based on weighted credits. (1) The number
of weekly reports to A.R.R.L. on 28-me¢. work
eount 25%. (2) Description of equipment, and
development work reported on same, 25%,.

II. The contest commenced at 0001
G.T., October 1, 1934. It will close at 2400 G.T.,
September 30, 1935.
ITI. Licensed power must not be exceeded.
IV. Contacts may be established at any hour
and on any day during the contest period.
(Continued on page 104)
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WI0XDA Back from the North

Schooner ”Morrissey" Returns from the Arctic

By Robert Moe, WZUN*

XPLORATION undoubtedly has benefited
E to a tremendous extent by the application
of high-frequency radio communication.

Captain Bob Bartlett, a veteran of forty-one
trips to the Arctic, including the famous Peary
North Pole dashes, was among the first to realize
the importance of radio in this work. His well-
known schooner Morrissey has been equipped
with short-wave radio ever since 1926, when she
made her first trip to Arctic waters under his
command. It has been my privilege to accompany
Captain Bartlett in the capacity of radio operator
on his last two expeditions to the north.

In 1933, operating under the call letters VOQH,
the original 500-watt self-excited i.c.w. trans-
mitter was still in use. On that trip we found that
the 14-mc. band was most dependable for com-
munication north of the Arctic Circle, both c.w.
and ’phone signals coming in with remarkable
strength. Reception in the other bands, however,
was either unsatisfactory or impossible, no doubt
because of the continuous daylight of the Arctic
summer. So enthusiastic were we over the results
in the 14-mec. band that it was decided that on the
1934 trip 'phone equipment would be taken along.

Therefore, back in New York again, the winter
months were devoted to planning and building a
medium-power 'phone transmitter to be used on
the next Arctic expedition, scheduled for the early
summer months of 1934. The task was accom-
plished, and in the spring the transmitter was
installed aboard the Morrissey.

RADIO EQUIPMENT

The Morrissey, under new registration, had
been assigned two licenses, one a regular ship
license under the call WHFZ, and the other an
experimental license, W10XDA, the latter per-
mitting the use of the following frequencies: 6425,
8655, 12,862.5, 17,310, 23,100 and 27,100 kilo-
cycles. Frequencies "above 16,000 kilocycles
proved to be undependable so that only the lower
three frequencies were used. The great interest in
the equipment shown by all stations worked this
summer prompts this brief description of the
outfit.

The most important problem in a ship installa-
tion is the power supply. On the Morrissey the
power was taken from a 120-volt bank of Exide
cells, which drove a Janette rotary converter sup-
plying 115 volts a.c. at 600 watts. This simplified
matters considerably, since it permitted the use

*562 79th Street, Brooklyn, N. Y.

of standard power supply equipment of the type
familiar to every amateur. The second important
consideration was the necessity for mechanical
strength adequate to withstand the engine vibra-
tion and shocks from tossing in a heavy sea. To
meet this requirement heavy chestnut base-
boards, finished with Valspar varnish to keep out
moisture, were used, and the framework was con-
structed of angle aluminum. The panels are
made of bakelite.

The tube line-up is shown in the r.f. diagram,
Fig. 1. A shielded 47 oscillator is followed by a 46
doubler, an 841 r.f. amplifier and a 203-A final
modulated amplifier in succession. Modulation is

CAPTAIN BOB BARTLETT AND OPERATOR BOB
MOE, SNAPPED JUST BEFORE THE “MORRISSEY”
STARTED NORTH

accomplished by graphite-plate 210 tubes in
Class B, delivering 60 watts of audio power. A
two-stage transformer coupled speech amplifier,
using 87’s, amplifies the output of the double
button microphone, and the driver for the Class-B
stage consists of two 45’s in push-pull.

The oscillator is shielded to prevent feedback
from the final amplifier on the shelf above. A
small variable condenser couples the oscillator to
the grid of the 46 doubler. Incidentally, it was
necessary to use battery bias on the 46 tube to
prevent creeping plate current caused by grid
emisgion. This stage is not neutralized and is al-
ways used as a doubler; to operate it as a straight
r.f. amplifier neutralization would be necessary.
Condenser coupling is again used between this

10
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It was only after careful consideration
that the 203-A tube was chosen for the final
amplifier. Many possible tube arrangements
were considered in the planning of the trans-
mitter, and a 203-A tube finally was de-
cided upon because of its sturdiness and
dependability. Using the circuit shown (it
was introduced and covered fully in Janu-
ary 1934 QST) the 203-A tube operates on
frequencies as high as 28 me.

The filaments of the 37’s used in the
speech amplifier were heated by a storage
battery on the trip, even though an extra
filament-transformer winding was available
for them. This was necessary because the
rotary converter was started up for each
transmission, and the indirectly-heated
tubes would have taken too long to heat up,
thereby causing delay in coming back to a
station. The 37 tubes were kept heuted all

. during the station’s operating periods.
A REAR VIEW OF THE W10XDA TRANSMITTER No shielding is used in the modulator

"The 203-A amplifier is on the upper deck. The oscillator shield unit. All ground leads are brought to a
;md a ‘{ew of the low-power components can be glimpsed on the heavy copper strip which runs the length
ower deck. .

of the baseboard. Jacks are used for meter
stage and the 841 neutralized amplifier. Keying readings in the microphone, speech amplifier and
for c.w. work is accomplished by breaking the driver stages. A milliammeter was connected
filament center tap of this tube. Link coupling is permanently in the plate supply of the 210
used between the plate circuit of the 841 and the modulator tubes.
grid circuit of the 203-A modulated amplifier. The output transformer was designed for a
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FIG. 1—CIRCUIT DIAGRAM OF THE R.F. PORTION OF THE WHFZW10XDA TRANSMITTER

C1—.002-pfd. mica condenser. Ca—.002-ufd. mica condenser, 5000-volt rating. C3—.004-ufd. mica condenser. C4q—
100-ypfd. mica condenser. Cs—100-pufd. midget condenser (Hammarlund MC-100-S). 55—100-,;“;&. transmitting
condenser (Hammarlund TC-100-A). C7—100-uufd. (each section) split-stator condenser (Hammarlund TCD-100-X).
Cs-—-SO-;z;gd. tr itting cond, Ha lund TC-50-A). Co—Split-stator transmittini condenser, 100-ppfd. each
section (Hammarlund TCD-100-A). C10—225-ppfd. transmitting condenser (Hammarlund TC-225-A). C11—30-upfd.
transmitting condenser (Hammarlund TC-30-A). Cis—35-upfd. midget condenser, double-spaced (Hammarlund
MC-35-X). R1—10,000 ohms. Ra—50,000 ohms. R3—15,000 ohms. R4—5000 ohms. Rs—20 ohms, center-tapped. Re—50
ohms, center-tapped. RFC1—Receiver-type r.f. choke (Hammarlund CH-X). RFCz—Transmitting choke (Hammarlund
CH-500). RFC3—8-mh. r.f. choke (Hammarlund CH-8). MA1—0-50 d.c. milliammeter. MA2—0-200 d.c. milliammeter.
MAg—0-100 d.c. milliammeter. MA4—0-300 d.c. milliammeter. X—Key. L1—3.5-mc. crystal: 30 turns No. 22 d.c.c.,
close-wound, tapped 10 turns from bottom. 7-mc. crystal: 16 turns No. 22 d.c.c., close-wound, tapped 6 turns from bot-
tom. Le—7 mc.: 11 turns No. 20 d.c.c., spaced diameter of wire. 14 mc.: 7 turns No. 20 d.c.c., spaced diameter of wire.
L3—7 mc.: 18 turns No. 20 d.c.c.,spaced diameter of wire. 14 mc.: 13 turns No. 20 d.c.c., spaced diameter of wire. Lq—7
mc.: 4 turns No. 20 on same form as L3. 14 mc.: 3 turns No. 20 on same form as L3. Ls—7 mc.: 4 turns Neo. 20 on same

*form as Ls. 14 mc.: 4 turns No. 20 on same form as Lg. Lg—7 mc.: 13 turns No. 20 d.c.c., spaced di. ter of wire. 14
mc.: 6 turns No. 20 d.c.c., spaced diameter of wire. Lt—7 mc.: 15 turns Y;-inch copper tubing, coil diameter 314 inches.
14 mc.: 10 turns Yjy-inch copper tubing, coil diameter 214 inches. .

All coils except L7 wound on Hammarlund Isolantite forms, diameter 114 inches. Crystal oscillator works at half the
output frequency. Dimensions of the antenna filter coil, Ls, depend upon the type of antenna in use. A tapped coil of the
type described in February 1934 QST, is recommended.
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6250-0hm load. This was
matched by operating the
203-A tube at 900 volts and
144 milliamperes.

Four power supplies were
used, one for the low power r.f.
stages, one for the 203-A final,
one for the speech amplifier
and one for the 210 modulator
tubes.

The antenna on the ship was
a 60-foot vertical affair, run-
ning from the deck to the top
of the mainmast, and was
coupled to the transmitter through a 9-foot lead
and the single-line matching network shown in
Fig. 1.

The receiver used was a battery operated
Hammarlund Comet Pro, the same receiver as
on the previous trip except that this year a

erystal filter was installed. During these two years .

of hard service this receiver has been found to be
thoroughly dependable.

Such, then, was the radio equipment carried by
the Morrissey. The work that had gone into its
construction proved to be thoroughly justified,
the set performing daily without failure during
the entire trip.

THE ‘‘MORRISSEY’S”’ VOYAGE

No doubt, many amateurs, while appreciating
the opportunity to make contact with an expedi-
tion and thus garner some new DX—und perhaps
envying the members of an expedition the ele-
ment of adventure involved in a trip to unin-
habited lands far from civilization—wonder just
why such trips are undertaken. The Bartlett ex-
pedition, «vhich was sponsored by the Academy
of Natural Sciences of Philadelphia, had for its
purpose the collecting of scientific data and

Cy T3

HAMS WHO HEARD W10XDA’S 'PHONE WILL AGREE THAT THIS

MODULATOR DID A GOOD JOB

It uses a pair of graphite-plate 210’s in Class B, driven by a pair of 45’s.
Two 37’s are used in the speech amplifier. B

specimens of northern birds and mammals. On
June 14, 1934, the Morrissey left its dock at West
Brighton and, stopping only for additional sup-
plies at City Island, headed north along the New
England coast on the first leg of its journey.
Brigus, Newfoundland, was the first port of call,
a few days being spent here to visit Captain
Bartlett’s mother.

Leaving Brigus, the next stop was at Turna-
vick, Labrador, the old Bartlett fishing station,
where a few things were left for the caretaker.
From there the ship went to Hopedale, Labrador,
landing Junius Bird, archaeologist, and his wife,
who were to spend the summer at this location
excavating among old Eskimo wintfer houses.

From Hopedale the ship headed across Davis
Straits for Godhavn, the capital of Greenland,
making good time on the run. Progress north
from Godhavn along the Greenland coast was
greatly impeded by bad ice conditions, the ice
finally becoming so bad that we were forced to
anchor in a bay on Bloch Island, where we found
a small Eskimo village. The ‘enforced stopover
offered an excellent opportunity for study of the
habits of these interesting people.

A visit to the Peary Monument, which Captain

R.F.

B¢ R.F.
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FIG. 2—THE SPEECH AMPLIFIER AND CLASS-B MODULATOR CIRCUIT DIAGRAM
R1—100,000-0hm volume control (Electrad). Ra—3000 ohms. R3—75,000 ohms. R4+—50,000 ohms. Rs—5000 ohms.

Re—750 ohms. R7—200,000 ohms. Rg—20,000 oh

ohms. Ro—20 ohms, center-tapped. R1o—50 ohms, center-ta,

ed. Cj— -

002 pufd. Co—2 ufd., 400volt rating. C3—.25 pfd., 300«volt. Ti—Double-button microphone transformer (Universal).

To—Audio transformer (Amertran 2nd Stage Del.uxe). Ts—Push-pull input transformer

mertran 151). T¢—Class-B

input transformer, 45’s to 10 grids (Collins 715-B). Ts—Class-B output transformer, 10’s to 6250-0hm load (Collins
. 781-B). Tg—Filament transformer, 7.5 and 2.5 volts. RFC1—R.F. choke (Hammarlund CH-X). L;—250-henry, 15-ma.
choke (Kenyon BC-3000). MA—(-300 d.c. milliammeter. X—Jucks for reading plate currents.
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Bartlett had erected in 1932, had been planned,
but the ice was so bad that the ship could not get
within twenty-five miles of the shore. Neverthe-
less, even at this distance the monument stood
out as a prominent landmark, its metal cap re-
flecting the rays of the midnight sun.

Continuing north, the Mor-
rissey worked her way into
Smith Sound, stopping at
Hakluyt Island to make pho-
tographs of the millions of
birds there. When we reached
historic old Etah we found it
deserted. The ship pushed on
into Kane Basin, farther north
than the Morrissey had ever
gone on previous trips. The
east coast was blocked with
unbroken ice, but the Elles-
mere Land side was open and
we went on up to Cape Sabine.
Here the expedition turned
back, as we had no work to do
farther north.

Following the ice south
along the Ellesmere Land
shore, herds of walrus, large
numbers of narwhals and
several polar bear were found,
and several specimens were
secured for the Academy. It
had also heen hoped that a
Peary caribou could be ob-
tained in Ellesmere Land and
the boat worked into Jones
Sound for this purpose, but
bad ice and open water pre-
vented reaching land. After
several attempts aided by dog
sledges and boats, the project
was given up and the journey
south resumed. A stop at a
small igland at the mouth of Jones Sound resulted
in some excellent photographs of Arctic bird life.

On the way south, strong winds off Baffin Land
forced the ship to anchor under Cape Raper, but
the winds also helped us by moving the ice off the
shore and we were uble to proceed southward.
From there on we saw no more ice and had a
fine run to the Labrador coast, stopping at Hope-
dale to pick up the Birds, and going from there to
Turnavick. Hawkes Harbor, a whaling station,
was the next stop after Turnavick, and from
there we transmitted a program which was
picked up at Wayne, N. J., and rebroadcast over
the Columbia network. This was the first broad-
cast from this vicinity, and according to Colum-
bia engineers was one of their most successful
rebroadcasts, which certainly speaks well for our
100-watt transmitter.

On the way home we stopped again for a few
daysin Brigus, enjoying once more the hospitality

‘The high-fre
shelf agove t

equipment.

PLENTY OF APPARATUS, BUT NOT
A GREAT DEAL OF OPERATING
SPACE

‘The radio shack of the “Morrissey.” The
Comet Pro recciver and Class-B modulator
are on the table, as is also the microphone.

Ccy transmitter sits on «
modulator. On the floor
are the filament battery, the a.c. generator,
_and the box containing the power-supply

of Captain Bartlett’s mother and family, and
from there went directly to New York, arriving
October 2d, the entire trip having taken three
and one-half months.

Proper choice of frequency rather than power
output would seem to be the answer to reliable
communication from the far
North, since with our 100
watts there was never a day
when it was impossible to get
in touch with the outside
world. Regular schedules were
kept with stations in the vicin-
ity of New York City.

We greatly appreciate the
cobperation given us by the
hoys of WABC at Wayne,
N. J., who operate W2GOQ.
They kept daily schedules dur-
ing the entire summer and
handled practically all of the
traffic to and from the Mor-
rissey. The group included
Ray Newby, W2GOQ; Jack
Tiffany, W3CQN; Al Hingle,
W3CDO; Eddy Schreiner,
W2AJF; Tom Donohue,
W8S8HW; O. W. Réad,
W3EFU; Bob Mayberry and
Gus Hengel. Frank Millar of
W2NV also gave valuable
ussistance.

We also wish to express our
thanks to the following sta-
tions, who also handled traffic
for us: WIGBE, W2AJD,
W2A0E, W2CDL, W2DC,
W2EDW, W2FF, W2HFS,
W3ZX, W4SI, WSCRA,
W8GLY, WO9BHM, W9DXJ,
WI9EIB, WOKF, W9PZ,
(G2SD, G6LK, G6TT, VOSZ.

A favorite question asked those who have had
radio experience north of Arctic Circle is what
effect the Aurora Borealis has on radio reception.
To this I may answer that as far as my personal
observation goes Aurora has no noticeable effect
on radio. This opinion may, of course, be consid-
ered far from conclusive, as it is the result of ob-
servations made during only two summers. These
findings have, however, been confirmed by the
operator at the Danish Government radio station
at Godhavn, Greenland, who has been making
year round observations in this direction over a
considerable period of time.

e Strays g

By the way, the cover this month shows the
schooner AMorrissey breaking through ice floes in
the vicinity of Ellesmere Land.

‘December, 1934
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Amateur Radio at the Third C.C.LR.

By K. B. Warner and James J. Lamb*

OW let’s see, just what is this C.C.I.R.?”
We can already hear you asking, so we
might as well start at the beginning,

International radio communication is gov-
erned by an international treaty called the Inter-
national Telecommunications Convention. World-
wide conferences are held every five years to
revise the radio regulations, including frequency
assignments; the conferences of Washington and
Madrid were of this type, with the next one to be
held in Cairo. The international treaty contains a
provision setting up an international technical
consulting committee, whose duties are to meet
in between the main conferences, study technical
operating questions and administrative questions
of which the solution depends upon technical
study, and issue recommendations for standard
practice by the administrations and operating
agencies of the world. It is this committee which
is -called the C.C.L.R., from the initials of its
name in French. Its first meeting was in The
Hague in 1929, its second in Copenhagen in 1931,
and this year it held its third meeting in Lisbon,
the capital of Portugal.

The meetings of the C.C.I.R. are made up of
the experts of the government administrations
and private operating companies, and of a few
international organizations that have been
specially admitted to represent their groups. One
of the latter organizations is the International
Amateur Radio Union, the world-wide federation
of national amateur societies which has chosen
the A.R.R.L. to act as its headquarters society.
Neither A.R.R.L. nor any other national amateur
society. would be eligible to sit in the C.C.L.R.,
as such national enterprises aside from private
operating companies are supposedly represented
by their government delegation. But in the case of
amateur radio, broadcasting, aviation and a few
other such services of international scope scarcely
capable of being represented adequately by any
one administration, special provision has been
made and the ranking international societies for
thesc services have been admitted to C.C.LR.
participation in their own names.

The C.C.I.R. does not have the power to make
binding regulations, but it does issue opinions on
what is technically and economically feasible and
makes recommendations which, because they
have been carefully studied by the major govern-
ments and companies, are so universally regarded
as a working standard that they have almost the

* Respectively Secreta.ry-Editor of A.R.R.L. and Techni-
cal Editor of QST, joint representatives of the International
Amateur Radio Union at the third meeting of the C.C.L.R.

practical effect of regulations. It is therefore im-
portant for amateur radio to sit in these meetings
and participate. Morcover, the C.C.I.R. meetings
inevitably, even though unintentionally, lsy the
groundwork for the technical regulations of the
major conferences and so, with Cairo in the offing,
it is doubly important for us to participate.
Hence it came about that the headquarters of the
I.A.R.U. determined to be represented at Lisbon
and invited the A.R.R.L. to take advantage of the
opportunity created by the admission of the
Union. The A.R.R.L. Board of Directors at its
last meeting appropriated money for this purpose
and authorized the writers to accept the invita~-
tion of the Union to be their spokesmen at the
Lisbon meeting.

" As representatives of the A.R.R.L. we had al-
ready participated in the preparatory work of the
United States delegation, but we did not go to
this conference as part of the American delega-
tion. We were entirely on our own, constituting in
fact the delegation of the amateurs. Thus it was
that we sailed from New York in middle Septem-
ber and opened up amateur headquarters at the
scene of the conference on September 22d, the
opening day.

" Briefly summarizing the conference: The rep-
resentatives of twenty-seven administrations,
thirty-one commercial companies and three inter-
national organizations (including ours) met for
two weeks and a half. On the agenda were thirty-
five questions, almost altogether of a technical
nature, which had received prior international
study by means of contributions filed by col-
laborating administrations and agencies, the
studies then being ‘“‘centralized’’ and published by
the administration which had charge of the
subject. The 1.A.R.U, had previously filed some
technical contributions in its own name, particu-
larly on the question of receiver selectivity where
amateur work in recent years has made an im-
portant contribution to the art. The work of the
conference was divided between five main com-
mittees and an editing committee which met in
daily session. In this daily work your secretary
gave his attention mostly to the questions that
seemed to have an administrative or regulatory
angle or which were important from the “policy”
point of view, while your technical editor repre-
sented the amateurs in the technical discussions
where it was possible to contribute as & result of
amateur technical experience. The work of the
conference resulted in the formal adoption of
twenty-seven recommendations for the guidance
of the radio world. Six questions were declared
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unsolved and requiring further study, while dur-
ing the conference ten new questions were origi-
nated ‘as needing to be studied. These sixteen
questions form the initial agenda for the next
meeting and we entered the name of I.LA.R.U. asa
collaborating organization on four of these new
studies.

The question of greatest amateur interest at
this conference involved our 160-meter band. It
related to the organization of the low-powered
radiotelephone service for the small fishing trawl-
ers of the North Sea nations.
The initial proposal on this
question by the German cen-
tralizing administration was
strongly regulatory in nature
and suggested detailed operat-
ing arrangements for the use
of the frequencies from 1530
to 3500 ke., omitting all men-
tion of the amateur band
1715-2000 ke. Although this
was a European regional prob-
lem, we were speaking at this
conference in the name of
LLA.R.U, not A.R.R.L.,, and
the band is as important to
the European amateurs as it
is to us in this country. More-
over, we felt very strongly that
the C.C.L.R. possessed no
right to engage itself in such a
regulatory matter and that the establishment of
such a precedent would be very dangerous busi-
ness. Consequently I.A.R.U.determined to oppose
the proposed arrangement with all its strength.
Some months before the conference and immedi-
ately following the publication of the report on
this question, [.A.R.U. headquarters addressed
itself to all of the member-societies in Europe, ex-
plaining the situation and requesting the societies
to take up the question individually with their
administrations. This was generally done and
doubtless assisted materially in the outcome;
certainly we found the many letters of advice
which we received in Portugal from the European
societies very helpful.

When this question first came up for discussion
at Lisbon there was an unpremeditated but per-
fectly beautiful triple play, U.S.A. to I.A.R.U.
to Great Britain, which knocked the props right
out from under a neatly laid plan to adopt de-
tailed regulations and frequency assignments.
For our part, we pointed out the rights of ama-
teurs under the Madrid treaty and questioned the
right of the C.C.LR. to deal with the question in
the manner projected. Upon the proposal of the
British delegation, which was of the same general
point of view, it was decided that the C.C.L.R.
would treat only the technical-apparatus aspects
of the problem (which concerned us amateurs not
at all) while the rest of the question, as to fre-

THE C.C.I.LR. GETS UNDER WAY

A view of part of the main assembly hall at the opening plenary session at
nt’ Estoril, near Lisbon.

quency arrangements for the small-boat service,
might be handled as a private regional matter
between some of the administrators present, if
they wished, but altogether outside of the
C.C.I.R. Precisely that was done. The C.C.1.R.
avis (opinion) relates to installation and operating
arrangements and doesn’t concern us. Represent-
atives of eight European nations who operate
such services met privately and drew up a
memorandum agreement for the division of fre-
quencies between these countries. This was

strictly within their rights, and in fact is en-
couraged by the Madrid regulations, but their
agreement does not have C.C.L.R. endorsement.
We did not let the matter go at that, even: We
discussed the subject with representatives from
these eight countries and filed a memorandum
with them calling attention to the amateur rights
and the extent to which this band was actually
assigned to amateurs in many European coun-
tries, and called upon them to recognize the
status quo. For the most part this was not a
hostile group and it included several excellent
friends of amateur radio. In fact, how far we
amateurs have progressed in recent years and how
valuable contact is with government representa-
tives, is well illustrated by the fact that several of
the eight representatives participating in this
small informal conference actually demanded
that the regional agreement take account of the
rights of amateurs, refusing to associate them-
selves with the movement unless it did! The re-
gional agreement that was there drafted and
signed does take cognizance of the amateur rights
and of the rights of individual governments to
assign this band to amateurs, and directly reiter-
ates that amateurs preserve the rights given them
in the Madrid regulations. By private conversa-
tions we assured ourselves that amateurs in the
North Sea nations now assigned this band will
continue in its enjoyment. Thus the only topic at
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Lisbon directly dealing with amateur frequencies
was solved in an entirely satisfactory manner, a
conclusion which quite probably would have been
less favorable but for our prescnce and interven-
tion.

Another question which intcrested us was the
revision of the working rules or internal regula-
tions of the C.C.I.R. Our interest was to preserve

proposals, but it wasn’t necessary, since the
proposals of the United States were at once
adopted as the basis for the decision. It was inter-
esting to note, by the way, that our A.R.R.L.
system regularly achieves an accuracy higher
than some of the European nations proposed as
satisfactory!

Then there was a very interesting question
about suppressed-side-band
broadcasting. The study got
nowhere, perhaps largely be-
cause of the small amount of
experimental data available,
and accordingly was continued
on the agenda for the next
meeting, but at our suggestion
wasexpanded to includeastudy
of suppressed-carrier transmis-
sion as well, and also a study of
reccivers suitable for the re-
ception of such transmissions.

Some alarms have been

THE REDE DOS EMISSORES PORTUGUESES HONORS PY1DY AND US

WITH A DINNER

Many well-knoun Portuguese hams are in this picture. Seated, left to right:
CTILG, treasurer of R.E.P.; CT1AE, first president of R.E.P.; CT1BX; CTIBE
CT1 , first sccretary of the society; CT1ET; Mr. Lamb; CT10H; CT1BY;
1BB, president of the R.E.P. and toastmaster; PY1DY,
Brazil and an officer in the Brazilian society;
CTIMN. Standing, left to right: CT1FT; CT1YU; CT1EL, secretary of R.E.P.;

Mrs.
"T1CE; Mr. Warner; CT
distinguished amateur visitor from

CT1BU.

the right of international organizations (such as
1.A.R.U.) to participate in the C.C.L.R. The new
form of the regulations even increases the recogni-
tion given such international organizations and
they are now definitely established as partici-
pants.

~ Amongst the technical problems, the one in
which we took the most active interest probably
was the study of receiver sclectivity. Amateur
work in recent years, particularly the develop-
ment of the single-signal superheterodyne with
variable band-width crystal filter, has been of
considerable importance, and in a direction not
duplicated by other services. Although the selec-
tivity question was of great importance, there was
not time to discuss it at length and the study of it
was not completed. Your technical editor served
on a sub-committee which drafted definitions of
selectivity and scnsitivity, and these were in-
cluded in a recommendation that the study be
continued with actual measurements of the
selectivity performance of many types of re-
ceivers, making use of the so-called “two signal”
method of measurement. The I.A.R.U. expects to
continue collaboration on this question.

We were interested also in the study relating to
the establishment of a system for standard fre-
quency transmissions, a subject in which we have
had some experience through the operation of our
A.R.R.L. Standard Frequency System. We were
prepared on this question to back up the proposals
of the United States as against the many other

sounded over the listing on the
C.C.L.R. program of the study
of allocation of frequencies. It
is true that this was the title of
one of the subjects, but it was
in fact a study of performance
characteristics of waves as they
might influence the allocation
of frequencies for specific purposes. The study
was strictly technical and that portion of it which
was finished concerned itself chiefly with curves
for field strength at varying distances, and only in
the frequencies below 1500 ke. No examination
was madeof the higher frequencies, where the sky-
wave becomes the predominant factor. There
was thus nothing whatever in the study that con-
cerned either allocations or amateur frequencies.
It would fill several pages in QST to present a
list of the subjects examined, the opinions issued,
and the unresolved and new questions listed for
future study. The complete proceedings of the
conference will be published soon and will be
available for students of the subject. As we have
mentioned before, the topics embraced little of
interest to the amateur as such. They dealt with
such other subjects as measuring the intensity of
signals and noises in the radio transmission
medium, the reduction of interference in the
shared bands, tolerances of harmonic intensity in
the low-frequency range, radio spectrography,
means permitting mobile stations to work on the
frequency of land stations, synchronization of
broadcasting stations, arc transmitters, reduction
of parasitic currents in receivers, etc. It seemed to
us that many of the opinions issued by the
C.C.LR. were without particular value, being the
small remainder of the subject on which agrce-
ment could be got after much argument. But it
deserves to be said that in the technical contribu-
tions filed by the collaborators in advance of the
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meeting, there could be gleaned a great deal of
valuable material on these subjects which would
interest the engineer and student of the art.

It had generally been understood that this was
the last C.C.L.R. meeting before the Cairo Con-
ference, except that a brief meeting might be held
in Cairo on the eve of the general meeting. How-
ever, after much argument at Lisbon it was
decided to have the next meeting at Bucharest,
Rumania, and it now seems likely that that next
meeting will be held in the spring of 1937. (The
Cairo Conference is scheduled for January or
February of 1938.) The world is divided on the
general value of C.C.LR. meetings. The conti-
nental European nations regard the C.C.I.R. as
of great value and would even like to sce it a
continuing organization with s permanent secre-
tariat. Most of the English-speaking nations, on
the other hand, seem to query its general value
and are opposed to frequent meetings—which is
also the point of view of your representatives.
The rules provide, however, for meetings at any
time at the call of ten or more nations, so it is
likely that there will be a fourth meeting in 1937.

Although many of the topics on the Lisbon
program had technical interest to us as students
of the art, there were few subjects of actual con-
cern to the transmitting amateur. We were not
there because this conference was likely to deal
with matters affecting our rights. Rather, our
presence was an outgrowth of the several preced-
ing international conferences and pursuant to the
formal admission of the I.LA.R.U. two years ago.
We went largely for the purpose of sitting down
with the governments and commercial radio com-
panies of the world and showing them that the
radio amateur also has the ability to participate
in these discussions and to make useful contribu-
tions to the work. Our aim, in the absence of ques-
tions that vitally concerned us, was to attract
favorable notice to the work of amateurs and to
widen our sphere of contacts, all to the end that
the position of the amateur may be made more
secure at the next administrative conference. Our
great task of course is the permanent preservation
of frequency assignments for amateurs and at the
next conference we want not only to retain our
existing bands but to widen some of them, partic-
ularly the 40-meter band. We know that by our
constant presence at these conferences we have
brought the nations of the world to the expecta-
tion that the transmitting amateur will be repre-
sented and spoken for, and to the realization that
the amateurs are an increasingly important group
in radio for whom adequate provision must be
made, the same as for other services: Through our
recent participation, and particularly by our
presence at the Lisbon meeting, we feel that
I.A.R.U. is now solidly fitted into place as part of
the international radio picture.

We met the Portuguese amateurs of the Lisbon
area, particularly the officials of the Réde dos

Emissores Portugueses—which is the Portuguese
section of the I.A.R.U.—and a very splendid
bunch of fellows they are! We are deeply indebted
to them for their hospitality: They took us
around to see their stations; the R.E.P. gave a
splendid dinner under the toastmastership of
their president, Dr. Alfredo Tovar de Lemos,
CT1BB, to us and to PY1DY, who was also visit-
ing in Lisbon; they honored us with membership
in their society; and a group of them were down
to the pier to see us off when our ship sailed. We
found them, as we expected, like the radio ama~
teurs of every other country, s keen and wide-
awake group, filled with love for the technique of
amateur radio and happy in the good fellowship
they found in cach other. They have a splendid
amateur society, existing in favorable relations
with its government, and they enjoy the full
Madrid widths of all the amateur bands. Through
the kindness of the Portuguese administration we
saw a surprising amount of Portugal and its peo-
ple during our brief stay. We shall always cherish
a most delightful memory of that country, and
to these charming pictures of a lovely land we
add our recollection of the most hospitable re-
ception given us by the hams of the R.E.P.

WODHH puts two crystals, one above the
other, in one holder in his Tri-tet oscillator and
finds it possible to make a quick QSY simply by
changing the tuning. They seem to oscillate just
as well as when used singly. The crystals should
not be too close in frequency, however, other-
wise the operation is likely to be erratic.

Transmitting tube distributors of RCA have
a swell map of the world available to amateurs.
These maps have the western hemisphere lo-
cated in the center so that you judge distances
easily. International prefixes are listed at the
bottom of the map. High-frequency assignments
are also shown as well as time divisions. These
maps make an attractive decoration for that part
of the shack wall you can’t cover with QSL’s.

Fellows who write the Technical Informa~
tion Service for help with their transmitting and.
receiving troubles can help us as well simply by
dropping us a card to let us know how our sug-
gestions work out. Trouble-shooting by mail
often brings up some knotty problems, cases in
which it is impossible to do more than try to
make an intelligent guess as to the root of the
difficulty. Blank silence on the part of the re-
cipient of the advice may indicate that the guess
was well founded, but doesn’t give us any basis
for helping out the next fellow who has a similar
problem. If it works, let us know. If it doesn’t,
we want to know that too.
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A TranSportéBle 10-Watt Public Address
System

Information that May Be Carried to Speech Amplifiers

By Clinton B. DeSoto, WICBD *

modulator sitting

those muffled words. Wel

Did you ever sit in the back row at a hamfest or convention, or have to take standing room along the rear wall
at a particularly well-attended club meeting? And then hear only an occasional word of the ta
heavy attentuation of the crowd in front of you? How you wished then that you could hook up that Class-B

roudl{ in the shack back home, tie it to a good dynamic, and really make something out of
, here’s the answer to the problem—a porm{y"
club (and a lot of individual amateurs with rental or resale ambitions) can build. It will save vocal cords and
ease ear strain—and provide an interesting construction job, too.—EDITOR

through the

le amplifying system that most every radio

fully extending the power in his voice from

the normal 60 or 120 microwatts to 1 or
even 2 milliwatts and finding that still inade-
quate, wished vainly that he might emit not
microwatts but actual watts of power and reach
every ear in the auditorium or arena before him
with convincing, powerful sound. The modern
public speaker does just that. The development
during the past six or eight years of public ad-
dress systems capable of hurling the voice over
fur greater distances than could be done unaided
has completely revolutionized the presentation of
entertainment and information.

These powerful amplifiers are the outgrowth of
the development of radio. Radio amateurs, there-
fore, can feel an intrinsic interest in the public
address art simply because of its association with
their own activities. But quite apart from that,
public address systems are of extreme utility to
all amateur groups, especially in large clubs, and
at hamfests and conventions.

Recognizing this need, we have endeavored to
develop in the QST laboratory the sort of ampli-
fier we believe to be most logical and desirable for
this purpose. We set out with two conflicting
objectives. Having concluded that an output
power in the neighborhood of ten watts repre-
sented about the most desirable value, we were
going to build an amplifier capable of most
efficiently producing that output power with good
fidelity to the input signal; at the same time, we
were going to make the simplest, lightest, least
expensive amplifier practicable. We feel that we
have achieved both objectives to a considerable
extent. The number of parts used has been kept
down to the very minimum, in the interests of
economy and simplicity; yet those parts which
are used are of high quality, to preserve excellent
performance. The construction is straight-for-

# Assistant to the Secretary, A.R.R.L.

THE public speaker of olden times, pain-

ward and orthodox. Nevertheless, there is plenty
of room for everything. The weight is higher
than we originally hoped for—80 lbs. complete
with cables and microphone—but even this can
be carried for some distance by one person with-
out too great effort.

. THE TUBE LINE-UP

In its final form, the amplifier proper consists
of three stages, one a voltage amplifier using a
2A6, the second a high-gain driver using a 53 with
its grids and its plates paralleled, and the third a

e

ONE UNIT, FOUR AUXILIARIES

‘The carrying case has inside dimensions of 7 by 14 by

24V4 inches. 'Fﬁe cover is 114 inches deep, to accommodate

the rest of the chassis width. The speaker cut-out is 1014
inches in diameter.

Class-B power stage capable of 10 watts output
using a 53 as a dual triode. The 2A6 is a high-mu
triode in conjunction with a pair of diode rectifier
plates, ordinarily used in broadcast receivers as a
combined second detector and first audio ampli-
fier. In this application, we disregard the diode
plates and simply use the triode portion. The 53
is & tube having two sets of high-mu triode ele-
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amplifier., (See Fig. 2.) The sensi-
tivity, then, is sufficiently good for
all applications, which would not be
the case if an ordinary low-mu triode
were used in the first stage; nor is
it so excessive as to result in undue
feedback, as it would be if a higher-
gain screen-grid or pentode tube,
with its attendant circuit complexity
and operating trouble, had been uscd.

THE CIRCUIT

With an initial glance at the cir-
cuit diagram to familiarize ourselves
with the general arrangement, we
proceed to a step-by-step examina-
tion of the layout.

The input transformer, 74, is sup-
plied with two tapped primaries, pne
(P)) a high-impedance affair used to
couple from the plate circuit of a
preceding triode (usually a 55 or 56

ALL PACKED TO GO

A 30-ft. 3-wire shielded microphone cable and a 15-ft extension cord
occupy the left-hand compartment in transit, while the microphone and
an auxiliary head amplifier, if used, go in the right.

ments, each somewhat
similar in characteristics
to those of a 46 with grids
tiedtogether. As a Class-B
tube, these triodes are in
push-pull; as a Class-A
tube, in parallel.

A more efficient, and
yet simple and trouble-
free, tube line-up cannot
readily be conceived. Two
high-mu high-gain triodes
provide a possible total
voltage gain of several
hundred. The 2A6 has a
rated amplification factor

of about 100, the Class-A

53 of 35. In practice, ap-
proximately half of these
values can be realized.
Actually, it works out so
that an input of about
0.1 volt at the grid of the
2A6 is adequate to secure
full 10-watt output from
the Class-B 53. Thus the
ordinary high quality
double-button microphone
is more than capable of
loading the output stage,
and the same is true of
the usual condenser, crys-
tal, dynamic or velocity
microphone with a head

used as the second detector of a
broadcast tuner), with a 4000-ohm
tap for connecting to a high-imped-
ance phonograph pickup. The second

L HC; 53 T2 53 T
=1
FIEN £ 3
Riged
! R
Shorting ! 5
W’PG’-'
d \’I E g ‘ = FF = = =
= R =
G O i Re
= ¢ &
Switch
2A6 53 53 T4 523
Diode Plotes Cothode Grid, Cathode =
- S ord ¢S XGrids [ Ce
Plote fo, o o oA Plate 0 -Plote. == —3
i o cuthede """‘" ¢ L
Heater HNeater weater 1000
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FIG. 1—THE CIRCUIT DIAGRAM

All grounds indicate connections to the metal chassis.

Ti1—Input transformer with high (P1) and low (P2) impedance primaries. (Kenyon
or equivalent.)
T2—Class-B l;;{m)t transformer from 53 driver to two 53 grids. (Kenyon B531 or
equivalent.
Ts—Class-B output transformer, 10,000-ohm primary. Supplied with speaker.
Ti—Power transformer, with secondaries for: 450 v., 125 ma.; 5 v. 3a.; 2.5 v. 5 a.
(Kenyon BS3PT or equivalent.)

Li—Input choke, 110 ohms resistance. (Kenyon BCL10 or equivalent.)
Ri—I1-megohm shielded variable resistor. (Electrad R1-206 or equivalent.)
Ra—3500-ohm 1-4watt.
R3—250,000-0hm 1«watt.
R4—50,000-0hm 1-«watt.
R—500,000-0hm 1-watt.
Re—800-0hm l-watt.
Cr1—4-ufd. 475-v. electrolytic.
Ca—Double-section 5-ufd. 25-. electrolytic.
C3—0.01-ufd. 400v. tubular.
Ci+—Double-section 8-ufd. 475-v. electrolytic.

The speaker is a Jensen Model A-12, with a 10,000-ohm input transformer and a
290-v. 14-watt tapped field coil.
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primary (P:) has a total impedance
of about 400 ohms, centertapped. It
is used for connecting in a single-
or double-button carbon microphone,
a low-impedance phonograph pick-
up, or & 200- or 500-ohm line. The
input panel, at the right rear of the
chassis, has binding posts for each of
these terminals, as well as one which
goes direct to ground for connection
to the shielding on transmission lines
or microphone cables. This ground
must always be used, by the way, or
a loud hum pick-up will be noticed.
In certain installations it may be
found necessary to connect also to
an external ground.

Across the secondary of the input
transformer is connected a l-meg-
ohm shielded potentiometer used
as a volume-level or gain control, the
center terminal of which is connected :
through a shielded lead to the grid clip of the 2A6.
The lead from the high-potential (ungrounded)
side of the transformer to this gain control is
also shielded, the shielding being carefully
soldered to a common ground on the chassis.
The case of the gain control must also be
grounded, since the panel is of bakelite and this
needful precaution is not automatically pro-
vided as it would be with a metal panel; other-
wise 2 bad hum will result. The careful isolation
of the input circuit is completed by using a tube
shield over the 2A6. Thorough shielding is more
convenient, less expensive, and usually just as
effective as the elaborate decoupling which
would otherwise be necessitated to avoid feed-
back and static or magnetic hum pick-up.

The cathode resistor of the 2A6 is somewhat
higher than would be indicated by a consideration
of the published tube characteristics; the higher
value, however, accomplishes two useful purposes
in this particular layout; it increases the total
eain slightly and, because of the resultant lower
plate current, a further resistance-capacity filter
can be inserted in the high voltage supply lead
without introducing excessive plate-voltage drop.
"This plate-circuit filter reduces the residual hum
to a practically inaudible value, and further
minimizes feedback etfects.

hum

THE POWER STAGE

The Class-A 53 feeds into a special Class-B
input transformer. The output transformer for
the Class-B 53 is a part of the speaker assembly,
and is mounted inside the supporting frame of
the dynamic unit.

The speaker is 2 new development, with im-
proved relative loudness efficiency. In this unit a
special field coil is used which provides not only
the second filter choke, but draws a heavy bleeder
current as well. The coil has a total resistance of

THE CHASSIS
Keeping the power supply and amplifier at opposite ends reduccs

ick-up and makes for logical, simple construction. The control
panel accommodates input lines from 200 to 10,000 ohms.

6000 ohms, which is shunted across the 300-volt
supply. At 1000 ohms there is a tap, from which
plate voltage for the two preliminary stages is
taken, at 250 volts. The remaining 5000 ohms
acts as a bleeder, contributing to the good regula-
tion of the power supply. Thus the total field
wattage is 14, which means that a considerable
amount of flux is disturbed whenever a signal
hits the voice coil. The speaker has an extended
frequency characteristic which makes it espe-
cially adaptable to the reproduction of both
speech and music.

The power supply is well isolated from the
amplifier. The first filter choke is a high-induct-
ance, low-resistance affair which, in conjunction
with 8-ufd. capacity, adequately filters the supply
to the final stage without affecting the regulation
appreciably. It might be mentioned here that the
total plate current excursions are not great. The
idling plate current is in the neighborhood of 90
ma. At full output the total plate cwrrent does not,
exceed 120 ma. Suitable heavy-note response is
therefore readily preserved, with the aid of the
heavy duty power transformer, the 5Z3 recctifier
tube (a type 80 would carry the ¢urrent, but with
more voltage drop), and the low resistance filter
system.

CONSTRUCTIONAL

The primary objective in the mechanical design
has been the achievement of high quality, effi-
ciency, and utility with 2 minimum of bulk and
weight. The single-unit construction employed is
rare in public address systems as powerful as this,
orthodox practice heing to provide one or two
speakers in separate cases. In this system, how-
ever, it was felt to be especially desirable to have
just one carrying case to hold everything for the
applications for which the outfit was intended.
The added possibility of feedback through this

(Continued on page 98)
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Amateur Radio at the 1934 National Air Races

By Joseph H. Pitzer, W8AXV#*

NCE more amateur radio has been called
O upon to perform a public service and has

come through one hundred per cent. Early
in June, officials of the 1934 National Air Races
began to give consideration to the problem of
communication between the pylons and the
judges’ and timers’ stands. Harry A. Tummonds,
WS8BAH, who had charge of amateur radio opera-
tions during the 1929 air races, assured the offi-
cials that the problem could he satisfactorily
handled by amateur radio. Members of the Lakc-
wood Radio Club and Cleveland Amateur Traffic
Association offered to take over the job, and the
final organization was composed chiefly of mem-
bers of those clubs. Following is a list of those
who participated and their assigned duties:
Harry A. Tummonds, W8BAH, chief of radio
communications --- in charge; George Noack,
assistant to chief; Ted K. Ball, in charge of
personnel (grandstand); John Wahl, WSLJQ,
service manager; Frank Fix, W8GUL, chief
operator at grandstand; Wm. Jacob, W8BNC,
assistant operator at grandstand and in charge
of technieal operations; Joseph Pitzer, W8AXYV,
chief operator Pylon No. 1; Wilson Brigham,
WS8BON, assistant operator Pylon No. 1; Ken-
neth Hybarger, WSAES, Pylon No. 2; Charles
Moss, W8MAXK, assistant operator Pylon No. 2;
James Hill, official photographer.

Each pylon operator was given an opportunity
to work one day at the grandstand, and in turn
the grandstand operators manned the pylon
transmitters one day. This gave each man an
opportunity to become acquainted with condi-
tions at the ‘“other end,”” and also served to break
the monotony of being assigned to one location
for the entire meet. Three ’phone transmitters,
all erystal-control, were in use every day through-
out the meet. The transmitter assembled and
owned by Frank Fix, W8GUL, was located at
the grandstand while the transmitters, con-
structed by “Red” Doyle, W8BFT, and Joscph
Pitzer, W8AXYV, were located at Pylons No. 2
and No. 1 respectively. W8GUL’s transmitter
set-up was a 47 crystal oscillator, '46 buffer and
# pair of 46’s in the final stage. The speech equip-
ment consisted of a 56, 46 and a pair of 46’s
in Class B. This transmitter operated in the 3.5-
ke. band. 110-volt a.c. being available at the
grandstand, W8GUT. obtained power from that
source. The transmitter which the writer,
WB8AXYV, constructed consisted of a 30 crystal
oscillator (1850 ke.) and 30 amplifier modulated
by a 33. With 90 volts on the oscillator and 180
volts on the amplifier, no trouble was expericnced
3487 W. 136 St., Cleveland, Ohio.

by W8AXYV in putting a good ‘‘sock” into the
grandstand. W8BFT used a transmitter con-
sisting of a 12 oscillator, 12 amplifier and modu-
lated with a 42. Approximately the same voltages
were applied to this transmitter as that of
WS8AXYV. The pylon transmitters operated on
160 meters, and the grandstand transmitter on
75 meters, in order to work duplex.

The transmitting antenna at the grandstand
was strung high above the press boxes. Antennas
at the pylons were attached to the pylons them-
selvesand operated as Marconi systems to ground.
No end of praise must be given to John Wahl,
WRLJQ, for his good work in scaling the 91-foot
pylons and attaching the antenna hereto.

THE CREW OF OPERATORS AT THE RACES

The race program covered a four-day period,
and the usual judges’ reports of race events and
like data were transmitted each day. Qur real
opportunity to show what we could do in an
emergency presented itself on the last day of the
program when the Thompson Trophy Race
was run off. It was during this race that Doug
Davis crashed and met his death. The crash
occurred between pylons No. 1 and No. 2, and,
being well within sight of pylon No. 2, W8BFT
immediately flashed the tragic word to the
judges’ stand and kept them in touch with first-
hand information, while W8AXV moved his
portable to the scene of the crash and operated
from that point. Local newspapermen used
WB8AXYV to transmit their news copy to the press
officials at the grandstand through W8GUL.
This news in turn was relayed to the various
press associations and newspapers. It is regret-

(Continued on page 102)
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Amateur Radio Enjoys a Holiday

side Radio Club of Lake Bluff, Illinois, over

1300 amateurs from 30 states, Canada,
Porto Rico, Mexico and Brazil assembled to do
homage to the station warming of the club sta-
tion, WOPZ. Without a doubt this was the largest
body of active amateurs ever congregated at one
time. W5ZA and family drove continuously for
38 hours to be present. Some took day coaches
from both coasts to be in attendance at a mini-

q- T THE invitation of members of the Lake-

To be eligible for prizes one needed only to
possess & ham call. No discrimination was shown
any individual or group of amateurs. Prizes
included seven different receivers, tubes up to
and including a 35-kw. bottle (won by W4MU),
all manner of chokes, transformers and con-
densers, resistors, etc. The YL’s were remem-
bered with silk hosiery and facial cream, a vacuum
cleaner, electric iron and percolator set.

One of the first events of the day was a tennis
match between four tennis professionals at the
adjoining Shoreacres Country Club. Chick Evans
and Jack Westland demonstrated some trick
golf shots. Contests of a nature to attract the
YF’s and YL’s in cobperation with the OM’s
were featured. Hamfesting and greeting the DX
men present was the stellar attraction of the day.
There was not even time for scheduled talks.
Everyone was on his own to enjoy himself as he
saw fit. There were no political discussions; the
usual amateur heated arguments were conspicu-
ous by their absence.

All young squirts? You should have seen the

HOW MANY PEAS IN
‘THE JUG?

‘The transmission poles
lead to the antenna field
where the main and in-
dividual tuning houses
may be seen at the foot of
three poles. This photo
was taken while a spirit-
ed group took part in ore
of the'many contests.

mum of expense. Others hitch-hiked; some had to
work all day Saturday, but the drive of some 300
miles did not keep them from making their pres-
ence known in the small hours of the morning
following. On all sides one was impressed by the
efforts made to attend the affair and from the
expressions seen everyone had the time of his life.

The spirit of amateur radio certainly reached
a pinnacle that day at Lake Bluff. The Lakeside
Radio Club, with no commercial or political affili-
ation, no idea of reward, plenty of hard work,
free beer and eats, set a sterling example by its
playing host to all amateurs at no expense to
anyone. The only request made each and every
individual was that they have a good time!
Fromall accounts thisrequest was double-checked.

This outing as originally conceived by the
dozen members of the Lakeside Radio Club was
to extend a cordial invitation to each and every
amateur radio operator. There were contests to
be entered by all who desired. Hundreds of
valuable prizes awaited those who won contests.

MARINES DOLE
THEMOUT—ALLHOT

LUCKY WAS HE WHO
ARRIVED BY TRAIN—
MET BY THE FIRE
DEPARTMENT WITH
THE CHIEF AT THE
WHEEL

mob that gathered at Matty’s call to look at
men who had started in ham radio with spark.
We recall seeing W5ZA of Roswell, N, M., W9ZN,
W9AA, Mr. W. J. McGuffage of original 9AC
and W9ZA among this group.

The final scheduled event of the evening was
a description of the event and talk on amateur
radio over the Blue network’ of NBC by Donald
McGibney, news-commentator.

22

QST for




Of particular interest was the club station
WO9PZ. Entirely built by Wm. P. Hilliard and
installed by the club members, transmitters in
the shack include 1-kw. c.w. and ’phone trans-
mitters for 20, 40 and 80 meters with a crystal-
controlled set under construction for 5 and 10
meters. Included among the receivers are: S.S.
receiver with 2 stages of preselection and 2 trap
circuits, single or duplex crystal filter; AGSX
with special preselector, trap circuit and audio
built by National Co. especially for WOPZ, and a

Grunow all-wave console model. At the operat-
ing position there is a relay rack which holds the
S.8. receiver, a cathode ray oscilloscope and four
selector switches for direction selection of the
directive antenna which is 600 feet away. We hope
to have a complete description of this station in
an early issue. For those who didn’t see the four
aluminum masts 66 feet high we are reproducing
& photo which partially shows the masts and
tuning houses at the center and corners of the
(Continued on page 102)

ARR.L. Copying Bee—December 14th

JUST for some good fun, and to give hams opportunity to try their hand at

copying some unusual word combinations, figure groups, and simple punctua-
tion, a copying bee will be scheduled. There may be trick words, or even mis-
spelled words, words sent in no particular sequence. The transmissions will be
between 50 and 100 words in length. The sending will be by tape at about 20 to
25 words per minute. It will be a test to copy what you hear.

Transmissions will be made by five high-power amateur stations, all using
“automatic’” equipment. Stations in each time zone will transmit different text.
Great care will be taken to make all messages equally difficult. Intentional errors
will be ingerted; different errors, different words, different word order. It will be
worse than useless to try to correct or compare messages. Possibly no one will
make perfect ““copy.” We urge everybody who knows the code at all to take part
and send in whatever they get. It will be interesting to see how we all fare in the
copying bee. A full report will be given in QST.

The schedule of transmissions for Friday night, December 14th, is as follows:

Statzon Frequency E.S.T. C.8.T. P.8S.T.
WIMK  (Hartford) 7150  kes. 9:15 p.m. 8:15 p.m. 6:15 p.m
WIMK  (Hartford) 3825 kes. 9:15 p.m. 8:15 p.m. 6:15 p.m
WoUZ {Chicago) 7183  kes. 10:15 p.m. 9:15 p.m. 7:15 p.m
W2AYN/9 (Chicago) 3510.5 kes. 10:15 p.m. 9:15 p.m. 7:15 p.m
W6ZF (San Francisco) 7030 kes. 11:15 p.m. 10:15 p.m. 8:15 p.m
W6AM (Long Beach) 3720  kes. 11:15 p.m. 10:15 p.m. 8:15 p.m

The rules for taking part in the copying bee are very simple.

(1) Any amateur operator, not having access to the tape or transmission copies at the above
stations, is eligible.

(2) Only one copy shall count. Mark the one copy which you are submitting as your *best.”

(8) It is not necessary to submit more than one copy . . . but please report all the above
stations heard.

(4) Send in original copies. Re-copying messages invariably introduces errors and detracts
from credits.

(5) Copies must be mailed within ten days of December 14th to be counted.

A silver loving cup has been selected as a trophy to be presented to the winner of the
copying bee. A reproduction of this cup trophy is given herewith. In addition to the cup, & winner
in each A.R.R.L. Section will be selected and a further suitable award made.

The stations will each send V’s with frequent identification by call signal, for at least ten
minutes before the scheduled transmission time. All amateurs are requested to note the fre-
quencies listed and endeavor to codperate by keeping silence on these and closely adjacent chan-
nels during the transmission of the copying bee material, which will start at the time indicated.
All set? Remember, copy what you hear. Even if you get only part of a transmission, send it in so
we can credit you for what you get. Best luck in the copying bee. [

December, 1934
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Increased Sensitivity With the Regenerative

Detector
By Rinaldo De Cola*

In this article the author discusses a little-considered angle of reception with oscillating detectors. The in-
formation here, in conjunction with that in Robinson’s ‘‘Regenerative Detectors”’ m.Fe ruary, 1933, QST,
should enable the amateur using the regenerative type of receiver to obtain considerably improved performance.

—EDITOR.

telegraphic signals it is necessary, in addi-

tion to the normal detection or rectification
of the signal, to use some local source of oscilla-
tions of slightly different frequency from that of
the received signal to obtain an audible beat. In
the short-wave regenerative receiver the oscillat-
ing detector fills the role admirably from the
standpoint of reliability and economy.

The oscillating condition of such a circuit
makes for excellent selectivity and very good
gensitivity.! This arrangement of a single tube
acting as both detector and oscillator has, how-
ever, certain inherent limitations which it would
be desirable to overcome. Briefly, these limita-

P\OR the proper reception of continuous-wave

Ig|
A,

FIG. I—TYPICAL GRID VOLTAGE—GRID
CURRENT CURVE OF A DETECTOR TUBE
‘The operating foint A gives greutest sensitivity; point B
is the one generally attained with regenerative detectors.

tions are inability to tune directly upon the fre-
quency of the c.w. signal, and more important,
insufficient control over the strength of oscilla-
tions from the receiver itself. Both of these cases
reduce the sensitivity of such receivers, and they
will be more fully discussed in what follows. Be-
cause of the universal use of condenser-and-leak
(grid) detection, this analysis will be confined to
this type of detection, although the same general
limitations are prevalent in detectors using “C”-
bias (plate) detection.

* 527 Fairfield Ave., Bridgeport, Conn.
1 Robinson, “ Regenerative Detectors,’” QS7', February,
1933.—Eb.

In Fig. 1 is shown the grid voltage-grid current
characteristic curve of a typical detector tube.
The point where maximum efficiency as a detector

FI1G. 2—OPERATION OF THE OSCILLATING DE-
TECTOR WHEN LOCAL OSCILLATIONS ARE TOO
VIGOROUS

The strong local oscillation causes the operating point
to shift from A, optimum, to B, resulting in lowered
sensitivity.

will be realized is approximately at the point of
maximum curvature; that is, the point where the
curve is changing its direction most rapidly. In
Fig. 1 this point is indicated by A. It is generally
impossible to operate at this point and still have
the tube oscillate, however, because of the rise in
the tube plate circuit resistance (caused by reduc-
ing the regeneration control) which assumes a
value sufficient to stop oscillations. Consequently
it i8 necessary to keep the point of detection to,
some value near B, where r;, is of a value suitable
for sustained oscillation. This variation of r, and
the detection efficiency is entirely dependent upon
the setting of the regeneration control.
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DETECTION EFFICIENCY AND FEEDBACK AMPLITUDE

Fig. 1 illustrates detection with the tube in a
non-oscillating state. For the condition of an os-
cillating detector, Fig. 2 will show just how detec-
tion efficiency is dependent upon the amount of
feedback or regeneration. With the tube oscillat-

FIG. 3—OSCILLATING DETECTOR UNDER
NEARLY IDEAL CONDITIONS

The weak local oscillation causes only a slight shift in
the operating point, resulting in greater rectification ef-
ficiency in the grid circuit and greater amplification of the
rectified signal.

ing vigorously the amount of feedback voltage to
the grid is quite large, and is represented by the
continuous wave E of Fig. 2. In grid detection the
normal grid potential is reduced when an alter-
nating voltage is impressed upon it. Thus in Fig.
2 the voltage E causes the grid to assume an
operating point lower than A, which can be repre-
sented by point B. Since the curvature at B is
considerably less than at A, detection at this point
will be poor.

Assume that a receiver is at hand and that de-
tection is at point B because of the oscillating
condition of the circuit. If this set were tuned to a
c.w. gignal there would be a beat between the
received signal and the receiver oscillations,
which after detection would result in a voltage

', representing the beat note. The voltage E’,
causes amplified variations in the plate current of
the tube at the point C, the current variation it-
self being shown at I. It will be noticed that the
plate current decreases, as would be expected.

This decreage in plate current for a given grid
voltage is a measure of detection efficiency or
sensitivity. The greater the decrease for a given
signal the greater the sensitivity. Consequently
if the plate current curve in Fig. 2 and C could be
made more vertical (since the steepness de-

termines the amplification of the tube) greater
plate current variations could be obtained, re-
sulting in greater sensitivity. Thus if the detected
grid voltage E’ could be impressed at some point
near D on the I, curve, the results would be
much better. This desirable condition can be ob-
tained as shown in Fig. 3, which is identical with
Fig. 2 except that the magnitude of feedback
voltage E has been considerably reduced.

The advantages of reducing E are apparent.
The operating point B now lies much closer to A
and because of the greater curvature at this point
a greater rectified voltage £’ is obtained. Also,
since point C now lies on the steepest portion of
the plate-current curve the rectified voltage E’ on
the grid gives a much greater change in plate
current, resulting in greater amplification. While
it is generally quite easy to operate an oscillating
detector at B of Fig. 2, the increased efficiency by
using B of Fig. 3 cannot be approached, because
the receiver stops oscillating before this point can
be reached.

This phenomenon is naturally most annoying
in the reception of weak signals. As the regenera-
tion control approaches the point where the
tube stops oscillating the received signal steadily
becomes louder, but just as it seems that the
maximum point is being approached the receiver
suddenly stops oscillating. During this time the
operator is putting the detector tube through the
various points of operation indicated in Figs. 2
and 3 but, because of the limitations of the tube

i

FIG. 4—TYPICAL SELECTIVITY CURVE OF A DE-

TECTOR AT CRITICAL REGENERATION, SHOW-

ING THE LOSS IN SIGNAL STRENGTH CAUSED BY
DETUNING FOR BEAT-NOTE RECEPTION

For a beat note of constant frequency, the loss of signal
strength will be greater as the frequency to which the
circuit is tuned is decreased.

as an oscillator, cannot reach A, the point of
maximum detection. This phenomenon usually is
misinterpreted, most operators thinking that it is
the intensity of the local oscillations which gov-
erns the intensity of the signal, whereas in reality
it is because the proper points on the detection-
amplification characteristics cannot be reached
without stopping oscillations. The intensity of
the local oscillations plays only a minor réle; the
detector tube operating points are the factors of
paramount importance.

December, 1934
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AUTODYNE V8. HETERODYNE RECEPTION

As has been pointed out previously,! this sys-
tem is further limited because for c.w. signals the
receiver must always be tuned slightly off the fre-
quency of the station being received. Because of
the oscillating condition of the tube—which
really means a condition where the losses or resist-
ance in the grid circuit have been completely
neutralized or reduced to zero—the selectivity
of this circuit is very high.2 With such sharp tun-

DET.

FIG. 5—SUGGESTED CIRCUIT FOR REGENERA-
TIVE BUT NON.OSCILLATING DETECTOR WITH
SEPARATE HETERODYNE OSCILLATOR

The control V permits adjustment of the strength of the
locally-generated beat frequency so that the optimum
detection conditions of Fig. 3 can be realized.

ing the full intensity of the signal is not impressed
upon the grid, resulting in a further loss of signal
strength. This point is illustrated in Fig. 4. The
curve shown in this figure corresponds to the
selectivity of the oscillating tube circuit, and the
point T indicates a point 1000 cycles (the beat
note) from the actual frequency of the station.
The difference in height between point T and
max. measurcd along the line Y, which represents
voltage, will give the value of voltage lost because
of the selectivity of the tuner.

Many radio amateurs who possess monitors
have noticed that if the monitor is adjusted to a
frequency near that of a station to which the re-
ceiver is exactly tuned (with the detector re-
generating but not oscillating) much better recep-
tion is made possible. This will not work equally
well in every case, since the effect depends upon
the strength of the signal from the monitor. For
best results this signal should be comparatively
weak, as has already been shown.

The use of an external or separate oscillator,
with means provided for varying the output
voltage, is desirable, for not only can the full
signal voltage be applied to the detector grid,
but in addition the best operating point of the

1Lamb, “What's Wrong With Our C.W. Receivers?"
QST, June, 1932.—Eb.

2 Robinson, ‘‘Regenerative Detectors,” QST, February,
1933.—Eb.

detector tube can actually be utilized. In all cases
the detector should be of the regenerative type,
although never actually oscillating.

Such a system makes an excellent all-round re-
ceiver, in spite of the necessity for using a sepa-
rate oscillator. For instance, take the case of
strong local signals which block the detector tube
and prevent it from oscillating. The use of a
separate oscillator makes this blocking impossi-
ble, since none of the signal voltage is impressed
upon the oscillator, with the result that the
strongest signals can be heterodyned. Also, when
local stations are operating on a frequency near
that of a weaker station which it is desired to
receive, the local signal usually stops oscillations
in the detector tube, making it impossible even
to hear the weaker one unless a separate oscillator
is used.

A schematic diagram of an experimental re-
ceiver of this type is shown in Fig. 5. There is
nothing really new about it except the control V,
which varies the oscillator voltage delivered to the
detector tube. A good value for V is about 10,000
ohms. Coils L and L/ are five turns each wound on
a one inch form. All other circuit constants are
identical to those normally used in short-wave
receivers.

Polish Section Announces DX Contest

P. Z. K. Sponsor Competition — December
2d-16th

THE Polish society of the I. A. R. U. is spon-
soring a DX contest between Polish amateurs
and the rest of the world. Starting at 0001 G.T.
on December 2d, the contest ends at 2400 G.T.,
December 16th. Polish competitors will send one
group containing a cipher and four characters to
each amateur worked and the group must be
copied without error for credit. This group num-
ber must be confirmed on a QSL card to be ad-
dressed to the station worked. At the conclusion
of the contest all these cards should be sent to the
Polish QSL Bureau, P. Z. K., Lwow, Bielow-
skiego 6, Poland. All cards must be there by May
31, 1935.

The points for each QSO for Polish and foreign
competitors will count as follows:

1 point: All European countries (except those
mentioned below).

2 points: Portugal, Ireland and Malta.

3 Azores, Canary Islands, Algeria, Tunis,
Morocco, Egypt, Tripoli, Syria, Siberia,
Armenia, Turkestan, Iraq, Palestine, Trans-
jordania, Asiatic Turkey, Sahara, Faroe
Islands.

4 points: The rest of the African continent
(except the Union of South Africa, Angola,

(Continued on page 78)
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¢  What the League Is Doing o

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

] . In the Central, Hudson, New Eng-
Ele“ho” land, Nort.hwezstern and’ West Gulf
Results' Divisions of the League, balloting is

now taking place to elect a division
director for 1935-1936 and, in all these divisions
except the West Gulf, an alternate director as
well.

When the Executive Committee met to ex-
amine the nominations for this year’s elections, it
found that in some of the divisions there was but a
single nomination for a qualified candidate. Our
by-laws provide that in these cases the Executive
Committee must declare the single candidate
elected, without the need for balloting by the
membership. Several elections of this nature are
now to be reported:

In the Roanoke Division therc was but one
nomination for director, for Professor H. L. Cave-
ness, W4DW, who now holds the office. Professor
Caveness accordingly has been declared reélected
as Roanoke Director for the 1935-1936 term.
Similarly there was but one nomination in this
division for alternate director, and Mr. J. Frank
Key, W3ZA, of Buena Vista, Virginia, has be-
come the alternate director for the same term.

The same circumstances prevailed in the
Rocky Mountain Division nominations and Mr.
Russell J. Andrews, W9AAB, the present di-
rector, has been declared reélected for the new
term. There was but one nomination for alternate
director from this division, which has resulted in
proclaiming the election of Mr. Lewis D. Stearns,
W6BTX, of Salt Lake City, as the alternate
director.

In the West Gulf Division, although the mem-~
bership is balloting between three candidates for
director, there was but one nomination for alter-
nate, and Mr. David H. Calk, W5BHO, of Hous-
ton, Texas, is the alternate director for 1935-
1936.

For the results of the elections by balloting,
listen for the special broadcasts from WIMXK
commencing the night of December 20th.

. To all A.R.R.L. Members resid-
Election ing in the Southeastern Division:

Notice vou are hereby notified that J. C.

Hagler, Jr., has resigned as A.R.R.L.
Director from the Southeastern Division, his
resignation to become effective upon election of a
successor. You are also notified that a special elec-
tion for A.R.R.L. Director is about to be held in
the Southeastern Division to fill the remainder of
the 19341935 term left vacant by this resigna-

tion. Your attention is invited to Section 1 of
Article IV of the Constitution, providing for the
government of A.R.R.L. affairs by a Board of
Directors; Section 2 of Article IV defining their
eligibility; and By-Laws 10, and 12 to 20, inclu-
sive, providing for their nomination and election.
Copy of the Constitution and By-Laws will be
mailed any member upon request.

The election will take place during the period
between December 15, 1934, and February 1,
1935, on ballots which will be mailed from Head-
quarters in the first week of that period. The bal-
lots will list the names of all eligible candidates
nominated for the position by A.R.R.L. South-
eastern Division members.

Nominating petitions are hereby solicited. Ten
or more A.R.R.L. members of the Southeastern
Division have the right to nominate any member
of the League in that division as a candidate for
director therefrom. The following nominating
form is suggested: (Place and date)

FEzecutive Commilttee
American Radio Relay League
West Hartford, Conn.
Gentlemen:

We, the undersigned members of the A.R.R.L.
residing in the Southeastern Division, hereby nom-
WALe. . vty Of e
as a candidate for director from this division for the
remainder of the 1934—1935 term.

(Signatures and addresses)

The signers must be League members in good
standing. The nominee must be a League member
in good standing and must be without commercial
radio connections: he may not be commercially
engaged in the manufacture, selling or renting of
radio apparatus or literature. His complete name
and address should be given. All such petitions
must be filed at the headquarters office of the
League in West Hartford, Conn., by noon of
December 15, 1934. There i8 no limit to the num-
ber of petitions that may be filed, but no member
shall append his signature to more than one
petition.

This election is the constitutional opportunity
for members to put the man of their choice in of-
fice as the representative of their division. They
are urged to take the initiative and file nominat-
ing petitions immediately.

For the Board of Directors:

A. L. BupLong,

October 1, 1934 Acting Secretary

(Continued on page T4)
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Band Switching for the Transmitter
A Five-Band Transmitter Without Plug-in Coils

By D. A. Griffin, W2AOE#*

of Aladdin and have the equally fabulous

genie appear in a crash of static to do his
bidding, how terrific the QRM would become!
Without a doubt a miniature Rocky Point would
appear in every aspiring Marconi’s back yard.
Certainly we could expect a row of push buttons,
conveniently located alongside the diversity
receiver, controlling a kilowatt rig on each band.
Inasmuch as the lamp has beeu lost for, lo, these
many years, and because ‘“R.F.C.” loans are
not granted if we attempt to put up our QSL
cards as collateral, QRM from such amateur
stations will not be a very decisive factor in the
future picture.

Unquestionably, every ham would delight in
operating such an installation, but space and
financial limitations preclude the possibility
of such & layout to a vast majority of us. In
the past our transmitters, like Topsy, have “just
growed” into multi-stage affairs requiring a
hasketful of plug-in coils and the services of an
engineer to reneutralize, trim antennas, and add
or subtract buffer or doubler stages in order to
shift from one band to another.

The writer for one has become heartily sick of
this type of transmitter with its attendant trou-
hles when a frequency shift is in order. Some new
apparatus and some very old ideas employed by
every commercial company make it possible to
present sumething in transmitters that is new

IF EVERY amateur could rub the fabled lamp

—_—

to the amateur. No coils to shift, no neutraliza-
tion, no clip adjustments, yet operation with full-
power output is possible on all four of the popular
bands merely by turning a few switches and
tuning the various stages to resonance. Abso-
lutely no back of panel adjustments are required.
While the fractional-second service obtained in
the aforementioned “dream station” is impossi-
ble, with a little practice shifts from band to
band from the oscillator to the antenna tuning
can be made in a fraction of a minute.

BAND SWITCHING CIRCUIT

Referring to the circuit diagram, Fig. 1, we find
a 47 oscillator, conventional in the grid circuit
except for a tap switch which makes possible the
gelection of one of three crystals. The plate cir-
cuit is old stuff to operators of commercial trans-
mitters, even if a bit unusual-looking to the ama-
teur. Coil L; in combination with (*, resonates
in 3.5-me. band. If the switch is thrown so that
2 18 connected across the coil, the circuit be-
comes g high-C 1.7-me. tank. When the switch is
thrown to the tap short~circuiting half the coil,
the circuit resonates on the 7-me. band. If suit-
able crystals are provided for 1.7-me., 3.5-me.,
and 7-me. bands, six operating frequencies are
available on four bands (assuming the final
stage works always as a straight amplifier) merely
by turning the two switches to the proper taps
and tuning C, to resonance.

Ay
TILs

5o+ -8

+200

o
+150 +200

47150

FIG. 1—BAND-SWITCHING TRANSMITTER CIRCUIT
The same circuit diagram could be used with other screen grid tubes, such as the 865 and 860, with suitable changes

in applied voltages.

C1, C4—150-ppfd. variable, midget size.
Ca, Cs, Cs—350-ppfd. fixed.

C3, Co—100-puufd. fixed.

C7—150-pufd. variable, double-spaced.
R1—20,000 ohms, 2-watt.

R2—20 ohms, center-tapped.
R3—50,000 ohms, 20-watt.

R4—20,000 ohms, 10«watt.

* Leeds, 45 Vesey Street, New York City.

Rs, R7—75 ohms, center-tapped.

Rg—10,000 ohms, 10-watt.

RFC—Short<wave chokes.

L1, L2, L3a—21 turns No. 14 or No. 12 bare copper wire,
wound on General Radio Type 677-U forms, 2},
inch diameter. 7-mc. tap 11 turns from plate end;
14-mc. tap 5 turns from plate end; 28-mc. tap, 2
turns from plate end.
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The advent of inexpensive screen-grid tubes is
one of the chief reasons for the development of
the transmitter. Of course, tetrodes cost more
than triodes of equivalent power rating. However,
there is practically no difference in the cost of a
neutralized triode stage and a stage of this type
using 859’s because only one fixed coil form is

THE THREE-STAGE BAND SWITCHING TRANS-
MITTER WITH TUBES REMOVED

The set is built for mounting in a relay rack, hence the
ubsence of a panel. Bakelite shafts are used to bring the
switch and variable-condenser controls out through the
rack panel.

The crystal oscillator is at the right, buffer in the center,
und amplifier at the left.

required instead of three or four, and no neutral-
izing condenser is needed.

Tetrodes of this type are hi-mu atfairs requiring
4 very small amount of execitation power, so
conventional capacity coupling is used between
the oscillator and the first 859 buffer-doubler.
Another decided advantage is the fact that lack
of bias does not cause the plate current to rise
excessively. This makes the use of grid-leak bias
possible throughout. The switch in the plate
circuit, which normally tunes to 3.5 me., pro-
vides condenser padding for 1.7 me. while the two
taps on the coil make it possible to tune the cir-
cuit to 7 me. and 14 me. as well. The padding
condensers are of the flint-glass dielectric type
capable of carrying large r.f. currents efficiently.
The third stage is essentially the same as the
second except that an additional tap on the coil
makes it possible to use the last tube as a 28-me.
doubler. Inasmuch as the buffer and final stages
do not require neutralization, it is easy to see
that operation is possible with a wide variety of
combinations. That is, both 859 stages may be
uged as buffers or doublers on five bands. If a
single tube is used in the final stage operating as
4 straight amplifier, the output is 30 watts on all
bands. If the stage is used as a doubler, 15 watts
output can be obtained except on 28 me. where
approximately 8 waits can be secured. Of course,
two tubes may be used in parallel in the final
amplifier with a corresponding increase in output.

While theoretical-minded amateurs may feel
dubious about the losses occasioned by the short-
circuited turns, it might be well first to point
out that the best test of all is that it works—and
works well. If apparatus of quality is employed

and the switches are well made so that the ‘“short
circuits” really are short circuits, the losses run
between 19, and 297, per stage, according to com-
mercial pcople. These losses are not additive
insofar as the output is concerned. That is, if the
final stage is properly excited as a Class-C ampli-
fier, we do not particularly care about the effi-
ciency of the stages ahead so long as they are not
overloaded. And we can cross off the small loss
in the final stage in favor of the enormously-
increased flexibility of the unit over conventional
transmitters.

TRANSMITTER LAYOUT

The photographs show the transmitter used
by the writer to excite an 860 amplifier. The base
is made of 20-gauge steel, 17 by 10 by 2 inches,
and can be fastened to an 834 by 19 inch panel for
mounting on a standard rack. The baffle shields
necessary to prevent interaction and consequent
self-oscillation are 10 inches deep and 614 inches
high, having a half-inch lip at the bottom so that
they may be easily fastened to the base. Closed-
circuit jacks are provided in the three plate cir-
cuits so the plate current can readily be measured.

The switches were a problem, in that none
fitting the requirements—fairly small size and
high efficiency—were commercially available.

FIG. 2—-ANTENNA-COUPLER CIRCUIT

C1, Cy—300-upfd. variable, receiver spacing (double-
spaced for ’phone).

L1—2 turns inside final amplifier plate coil.

L2—30 turns No. 12 bare copper wire, wound on G.R.
Type 677-Y form, 4-inch diameter, tapped at 5th,
10th, 15th and 20th turns.

Accordingly, they were home-made from vintage
1922 two-leaf switch blades and taps, the as-
sembly being made on small sheets of Mycalex
3 by 3 by 14 inches.

Six General Radio pin jacks are mounted on the
side of the base for the crystal holders, the ‘“‘hot”’
side jacks being insulated from the chassis with
washers. The knob at the left of the erystal switch
in the front view was originally used to vary the
screen voltage on the first butfer. No advantage
resulted from the use of this control in the experi-
mental work, and it has accordingly been omitted
from the diagram. The coupling condensers and
grid chokes are mounted in the preceding stage
in each case so that grid-plate coupling is mini-
mized. Very short grid leads are brought through
the baffle shields by means of Birnbach lead-
through insulators. All of the switch leads should
be short and direct and should be made with the

(Clontinued on page 96)
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e VWith the Affiliated Clubs e

most recent additions to the A.R.R.L.
 Affiliated Club”’ group. Both were affili-
ated on November 2, 1934:
The Nashville Amateur Radio Club, Nashville,
Tennessee.

The 73 Radio Club of Franklin County, Wil-

ton, Maine.

Your affiliated brothers greet you, OMs!

With zero weather fast approaching we find
club groups getting in the winter fuel supply,
making necessary repairs to club shacks, check-
ing up on transmitting and receiving gear, an-
tenna facilities and the like in anticipation of &
“rip-snorting”’ radio season. There’s nothing like
being prepared. With the season of hard weather
and attendant storms in the offing it behooves
all amateur societies to make sure their com-
munity is guaranteed communication in case of
e}nergency. How is the emergency rig at your
club?

THE following amateur radio clubs are the

Houston Amateur Radio Club

Fifteen years is a long time. The Houston
(Texas) Amateur Radio Club celebrated the
fifteenth anniversary of the founding of the
Houston Radio Club by a special party on Sep-
tember 27th. The affair also marked the first
anniversary of the H.A.R.C. being in its new
quarters at Sam Houston Hall. About seventy-
five members and visitors were present. Among

these was Mr. Alfred Daniels, one of the first.

Houstonians to become interested in radio.
Another real old timer present was Mr. Lloyd
B. Quinby, who gave a talk on amateur radio,
more or less a complete history of the game.
Mr. Quinby proved his status as an “old timer”
by displaying an A.R.R.L. membership certifi-
cate dated 1919!

Chair Warmers Club

Lives there a ham with knowledge so small
that he hasn’t heard of the Chair Warmers Club?
We rather doubt it. Walt Colpus, WSBRS,
Secretary, 23 Henderson Street, Pontiac, Michi-
gan, writes that the C.W.C. is eager to get in
touch with all shut-in, blind and physically
handicapped amateurs, for whom the club was
organized. Drop a line to W8BRS and you will
receive a twelve page illustrated booklet telling
about the Chair Warmers Club.

Bluefield Amateur Radio Club

The Bluefield (W. Va.) Amateur Radio Club
is heading for 1009 A.R.R.L. memberships
within the club. Here is how they do it, quoted

from a communication from the secretary, C. L.
Andrews:

“Where it was necessary, the club lent the
money to its members for the purpose of renewing
their League memberships, allowing them to re-
pay it in ‘easy installments.” We also adopted the
plan of assessing each member a small amount
monthly so that a year from now every club
member will have paid-up membership in the
A.R.R.L. for the folowing year. These dues will
be considered as a part of the regular club dues.
A member who fails to keep up his payments
for A.R.R.L. membership will be dropped from
the club, In this manner we have insured the
club against ever being without the percentage
of A.R.R.L. memberships required for affiliation,
and at the same time have made the keeping
up of League memberships simple and ‘painless.’
We are revising our constitution so that the
number of unlicensed members in the club will
never be more than forty percent of the total
membership.”

Richmond Short-Wave Club

The Richmond (Va.) Short-Wave Club is
holding a DX contest for members from No-
vember 15th to December 15th. Airline distances
as shown on a flat map will be used and each
contact will count as follows: 0-1000 miles, one
point; 1000-5000, two points; 5000-10,000, three
points; 10,000 and up, five points. Some type of
card verification must be presented for each con-
tact. Score for any one contact is found by mul-
tiplying the points claimed for the contact by a
“band multiplier”: 1.75 mec., multiply by five;
3.5 me., by four; 7 me., by two; 14 mc., by one;
28 me., by five; 56 mc., by ten. The final score
is multiplied by a ‘“power factor” (‘“‘power”
being the input to final stage): Less than 50
watts, multiply by ten; 50-100 watts, by five;
100250 watts, by two; over 250 watts, keep
original score. The contest is between ‘“operators’
not ‘““stations.” Individual scores of each operator
at ‘“more than one operator’ stations must be
presented. Any station worked may count once
only in the contest. Other clubs may find some
helpful suggestions in these rules laid down by
the Richmond Short Wave Club for a DX

contest.
Modesto Club Awards Wouff-Hong Trophy

The Modesto (Calif.) Amateur Radio Club
has awarded its Woulf-Hong Trophy for the
year ending October 1, 1934, to W6FYT, station
of Mr. W. H. Jones, Ontario, California. This
yearly award is made by the Modesto club to the
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‘““best station in the Sixth District”’ competing
in a contest covering (1) DX miles per watt, (2)
Traffic handled, (3) Operating ability, and (4)
Percentage of homemade apparatus. The DX
record of W6FYT is an enviable one and in-
cludes the feat of Working All Continents in
48 minutes!

San Angelo Radio Club

In an attempt to increase its membership the
San Angelo (Texas) Radio Club conducted a
membership contest, running for thirty days.
Club members over thirty days delinquent in
dues could not participate. To be eligible for
first prize a contestant was required to have at
least five paid applications, for second prize at
least three paid applications, and for third prize
at Jeast one paid application. Mimeographed
application blanks were furnished all par-
ticipants.

The Mike and Key Club

A system of bartering has been inaugurated
for members of the Mike and Key Club of Balti-
more, Maryland. Interested members notify
the secretary, who keeps a list of the apparatus
to be sold or exchanged. This is a good suggestion
for other organizations to follow; it creates con-
siderable interest. The first fall meeting of the
Mike and Key Club was held October 2nd, at its
new headquarters, the New Howard Hotel,
Baltimore. Thirty-eight new members were
enrolled!

Central New York Radio Club

There is a feeling of satisfaction in having a
hobby that we can tell the world about with
pride! And we should tell the world about ama-
teur radio at every opportunity. Had you at-
tended the New York State Fair this year, Sep-
tember 1st-8th, you would have seen a mighty
fine display and above it you would have seen a
large sign reading ‘‘Amateur Radio Exhibit.”
This was made possible through the initiative of
the Central New York Radio Club of Syracuse.
Not only was it an exhibit; it contained also a
complete, modern, workable 1.75-mec. amateur
radiophone signing W8FXX portable. Unlike
many exhibit stations W8FXX reully worked
them! As a bit of a novelty WS8FXX was re-
broadcast through W8CYT on 14 mec. ’phone
and several west coast stations were contacted
as well as LA1G. 56-mc. work was not lacking
and mobile ¢ontacts were maintained all over
the grounds. In a building other than the one
that housed W8FXX was a 7-mc. rig operating
under call WSHWM BT 8. This was used in
connection with the main exhibit to relay traffic
and to act as an auxiliary should W8FXX break
down. In addition to modern equipment the booth
carried a display of equipment of 1913-1924
vintage. To show visitors what amateurs were

doing a large map, with strings running from
various countries to QSL cards received by local
amateurs, showed the numerous countries worked.
A poster proclaimed the need of amateur radio
in times of disaster. Foreign QSL cards from
over seventy countries in all continents adorned
the wall. Much good can be accomplished by
amateur radio exhibits when they are properly
conducted. They afford an opportunity for the
general public to get a better understanding of
what ‘“ham radio” is all about. Well done,
C.N.Y.R.A.

Providence Radio Association, Inc.

Two 80-foot stecl towers formerly used by a
broadcasting station are one incentive that led
the Providence (R. I.) Radio Association to
move its quarters! What club would pass up the

THESE MEN NEED NO INTRODUCTION

Left to right: Eddie Rickenbacker; Comdr. Frank M.
Hawks, Wlf] , member Garden City (L. 1.) Radio Club;
Elliot Roosevelt.

opportunity to use two nice masts like that? A
club transmitter is under construction, parts
for which have been donated by members. The
club conducts code classes two nights per weck.
A club bulletin is being considered, and the
P.R.A. is anxious to receive sample copies of
other club publications. The biggest news of the
month from Providence is that the P.R.A.s
annual hamfest will be held Saturday, January
19, 1935. All amateurs are invited. An all-day
session is scheduled with contests, technical
discussions, dinner and prizes. Reservations for
individuals or club groups can be arranged by
writing directly to the Providence -Radio As-
sociation, Inc., 3 Valley Street, Providence,
R. I. W1GTN, W1ARK, WI1BIT, W1BC and
WI1CAB are in charge of the hamfest.

(Continued on page 94)

December, 1934

31



Staging a 56-Mc. Hidden Transmitter Hunt

An ldea for Hamfests and Clubs
By John Hogen, W3BRX#*

Jersey conducted a hunt for a 56-me.
- hidden transmitter in early August. While
none of the contestants was actually successful
in finding the hidden transmitter, the event
aroused sufficient enthusiasm to warrant sponsor-
ahip of another hunt on a somewhat larger scale.
Accordingly, a second affair was staged in
September. The preparatory work consisted of
finding a location for the h.t. (hidden transmitter)
which would not be too difficult to approach with
a car and yet would be fairly well hidden. Such a
location was found on the estate of Mr. E. J.
Edwards, on a hill 600 feet high, south of Grand
View Park near Paterson, N. J. Mr. Edwards
kindly offered his premises for the event.
The committee next prepared envelopes con-
taining the following advice and instruction:

THE Amateur Radio Association of North

InsTRUCTIONS FOR CONTESTANTS
56-Mec. Hidden Transmitter Hunt

1. Be sure gas tank is full.

2. Check water in radiator (hills!).

3. Light lunch is advised.

4. Hidden transmitter will start transmissions
at 9:15 a.m. EDST, rain or shine, and will be off
the air at 12:30 p.m. EDST. A 1000-cycle tone
will be emitted between transmissions.

THE HIDDEN TRANSMITTER

Messrs. C. W. Van Duyne, W3AKT and C. H. Young,
W3CZL—both of the Bell Telephone Labs.—obuviously
have an eye for comfort.

5. Proceed to your starting point given below
and find token. Contestant must present token to
be eligible for prize. Your token is on telegraph

*40 Riveredge Rd., Mountain View, N. J.

or power company pole gMTC 42F located in
Montville, beyond paper mill near e‘-nd of
maca.dam road.
. A first and second prize will be offercd.
7 At 1:00 p.m. EDST, please meet at D. [.. &
W. R. R. station at Lincoln Park, N. J., for dis-
cussion and “‘rasberries.”

THE WINNING CREW

Charles Atwater, W2JN, is taking (or prectending to
take) a bearing with the horizontal antenna.

The token referred to consisted of a card on
which was written: “This is your token.”’” This
was secured to a power line pole at the con-
testant’s starting point. Incidentally these power
line poles are very convenicntly numbered.

With favorable weather prevailing on the
chosen morning, W3CZL, W3AKT, and W2GFZ
—~provided with lunch, camp chau*s, cte.—made
themselves comfortable at the h.t. site. At 8:30
a.m. a third member of the committee handed
out the instructions to the contestants as they
arrived at & point previously agrced upon, and
instructed them to “get going’’ before opening
the envelopes. “This was to prevent comparing
notes and thus perhaps gaining an idea of the
general location of the h.t.

At 9:15 a.m. the transmitter was started up
and, later announcements had been made, the
1000-cycle tone was put on the air with station
announcements made every 15 minutes.

At 10:15 a.m., W2JN and his assistant, R. D.
Compton, broke in upon peace and quiet of the
h.t. site. They had used a rotating full-wave
doublet to obtain bi-directional bearings and an
inclined half-wave antenna to determine from

(Continued on page 92)
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Practice vs. Theory in Antenna Performance

A Discussion of the Effect of Metal Masts on the Field Pattern

By Edward W. Sanders, W3AKU*

duced by vertical and horizontal transmit-

ting antennas of the Hertzian type are
familiar to most amateurs. The vertical type will
radiate equally well in all directions in the bori-
zontal plang; while the horizontal radiates most
strongly in a direction at right angles to its axis.
Fig. 1 illustrates the symmetrical pattern created
by a vertical antenna; its omnidirectional charac-
teristics are apparent. The pattern of a hori-
zontal radiator algo is shown in Fig. 1; it is evi-
dent that this type has a decided bi-directional
effect, and that there is theoretically little or no
radiation along the line of the axis of the antenna.
In the course of some experiments by the au-
thor with various types of antennas it was noticed
that there was considerable disagreement between
theory and practice in the operation of the hori-
zontal system. While the antenna radiated
strongly to the north and south, which was ac-
cording to theory, there was almost as strong a
radiation towards the east and west. If a recog-
nized theory does not agree with practice the

D

VERTICAL HORIZONTAL

FIG. 1I—THEORETICAL RADIATION PATTERNS
OF VERTICAL AND HORIZONTAL HALF.-WAVE
HERTZIAN ANTENNAS IN FREE SPACE

The direction line or axis of the horizontal antenna is
assumed to be from left to right.

THE theoretical radiation patterns pro-

fault is in many cases traceable to the observer’s
overlooking some important factor in the prob-
lem; such was the case here. In order to uncover
the disturbing quantities let us examine the ap-
paratus used. .

EQUIPMENT

Since the transmitter itself could have no direc-
tional etfect we shall skip over that part of the
apparatus with just a pause to remark that it had
an output of approximately fifty watts, crystal-
controlled. The experiments all took place in the
14-me. amateur band. The antenna was fed with

* 4029 Ormond St., Philadelphia, Pa.

a transmission line of negligible radiation charac-
teristics. The flat-top was suspended by steel
poles at a height of eighteen feet above a three-
story building and was cut for one-half wave-
length. There were no other antennas or metallic
structures within a reasonable distance of the
transmitting antenna. On looking over the in-
stallation it occurred to the author that the steel

i
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FIG. 2~ACTUAL FIELD PATTERN OF THE AN-

Axis

TENNA DESCRIBED IN THE TEXT, SHOWING

DISTORTION CAUSED BY METAL POLES

poles might have some distorting etfect on the
field pattern. No data on this could be found in
various textbooks, aside from the statement that
the use of stecl masts was observed to cause
losses in certain instances. To check the possibil-
ity of such distortion, a detector