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COLLINS 2
Remote Amplifier |

NumBER oF MixiN¢ PositioNs: Three, with a switch arranged to
select fourth input. - ;;
GAIN: Approximately 85 db. standard _batterie}
CoNTROLS: Front Access Attenuators (Patented) 2 db per step. ‘ s lona
VoLuMmE INDICATOR: Weston new type 30 instrument calibrated in e
VU used for reading output level and battery voltages.
TuBes: Three. 2 type 15: 1 type 31.
FREQUENCY RESPONSE: 30 to 10,000 c.p.s. = 114 db.
Noise LEVEL: More than 50 db below program level.
INPUT IMPEDANCE: Standard model, 30-50 ohms. A special model
supplied for 200-250 ohm input.
Power OurpuT: 25 milliwatts at less than 2% distortion.
PowER SOURCE: Batteries suitable for use in the 12Z are standard
items of large battery manufacturers. One set of batteries will
operate the 12Z approximately 30 hours.
Wetent: 127 with tuhes, case, and batteries 281/ pounds.
S1ze: 14" wide. 101" high, 8" deep.




RADIO RECEIVING

STATION

« « « With 25 Watt High Fidelity Amplifier

.’I;w No. 1 band covers all frequencies used by
amplitude modulated broadcast stations. No. 2
band covers frequencies used by high fidelity
frequency modulated broadcast stations., Changes
from FM to AM with band switch. Self-contained
monitoring speaker. The use of additional high

fidelity speakers makes this an ideal unit for
installation in hotels, schools, churches, lodge
halls, etc. Complete unit is extremely flexible
in operation and will provide reproduction of
sparkling depth and brilliance. Model RSC-2 com-
plete with tubes and monitoring speaker $140.

USED BY 33 GOVERNMENTS SOLD IN 89 COUNTRIES

the hallicrafters co.

CHICAGO, U. §. A,



Recently we received a letter from an owner
praising the performance of an SX-28. The let-
ter, five pages long, is too lengthy to re-print in
its entirety so we are re-printing the paragraphs
most interesting to communications performance,

“This letter will deal with the voyage from San
Francisco to the Philippines, then to the Far
East namely Shanghai and Hong Kong and back
to the Philippines then down through the inside
passage from the Philippines down through the
islands past Thursday Island then down the
Australian coast inside the Great Barrier Reef
to Newcastle. From Newcastle to Brisbane then
almost due east across the Pacific until we ap-
proached Pitcairn Island when we turned to
about northeast and headed for the Canal, then
from the Canal to New York with coast-wise
ports enroute. Roughly, the total mileage for
this trip was about 32,000 and involved a period
of about six months.

. .. for about 3 months the ship was in tropical
weather, the radio room was very hot, all port
holes and doors were open almost continuously
day and night. The Hallicrafter $X-28 was
exposed to the elements almost as if it were out-
side, much of the high tropical humidity pene-
trated the room where the SX-28 was operating.

“We traveled through tropical heat of 120°
into the cold slashing gales of the China Sea
and remained in extreme cold weather, then
back down to the tropical heat again . . . most
receivers are prone to develop all kinds of
troubles in these varying climates . . . I was
busy, at times, repairing other sets breaking
down due to the humidity, but the SX-28 went
merrily along its receptive way.

*“. .. the SX-28 was almost continuously subject
to vibration, one kind of vibration at one depth
of load, another at another depth— increasing
until the whole ship vibrates when the load was
light. At times when receiving short wave the
$X-28 was vibrating so that it was actually jig-
gling back and forth in short, quick jerks as the
whole ship vibrated, yet no effect was notice-
able on reception . . . I had all kinds of trouble
with my regular equipment, yet the $X-28 ran
the gauntlet unharmed and unaffected.

. .. my listeners of whom I had a regular pub-
lic at news times have remarked ‘the program
would fade out and sparks would flip a switch
and back in it would come with a bang’ . .. the
pay-off though is the code reception. With sig-
nals weak, static at Woolworth bargain counter
proportions of jamming, and code signal inter-
ference the ANL circuit jumped into effect in
an astounding way. . . . one remarkable com-
parison was XSG Shanghai who comes in with
a bang all over a wide space on the dial on the
36 meter band. He was right on top of WCC
and would blot him out. A twist of ANL and in
comes XSG, a flick of the crystal control and in
comes WCC with a bang and out goes XSG.
. . . In Shanghai I was offered $350 in gold
for my SX.28.

“I have opened receivers for repair of standard
brands and found variable condensers covered
with green whiskers from corrosion, coils broken
in windings from salt corrosion, bus wires even
eaten off inside insulation due to the same cor-
rosion . . . so all in all I think it a high tribute
to the Hallicrafter workmanship in this receiver
that it has survived a period of two trips now
and is still going strong.”
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CENTRALAB SWITCHES
WITH BAKELITE
INSULATION

Centralab Selector and Tone
Switches in single or multi-sec-
tion types with Bakelite insula-
tion available for numerous elec-
tronic applications. The double
bite control has a resistance of
less than .002 ohm and is com-
pletely self-cleaning Positive in-
dex, with each rotating position
30° apart. Adjustable stop on each
switch permitsselecting any num-
ber of positions from 2 to 11,

Send for catalog qiving
detailed description.

/4
70

SWITCHES

“CENTRALAB SWITCHES
WITH ISOLANTITE
INSULATION

Similar to the popular Bakelite
selector switches. Isolantite is
preferred in high frequency cir-
cuits because it has lower iosses
and less moisture absorption.
Isolantite transmitter switches for
Amateurs will operate in trans-
mitters rated up to 100 watts
and at potentials up to 1000 volis
D.C. Contacts spaced 90° apart,
adjustable stop to limit rotation
to 2 to 3 positions if required.
Send for cataloq giving
detailed description.

More and more radio receivers and elec-
tronic devices call for complicated switch
assemblies . . . and more and more set
builders . . . experimenters, amateurs and
servicemen swing to CENTRALAB Bakelite
and Isolantite Switches.

These switches singly and 'in gangs have
an almost infinite variety of adaptations.
Whatever your SWITCH need may be . ..
for original use or replacement . . . be
sure to ALWAYS SPECIFY CENTRALAB.

CENTRALAB ~— Division of Globe Union Inc., Milwaukee, Wis.
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KEEPING ABOVE SUSPICION

WEe WERE talking to some peoplein the
FCC monitoring service the other day. In the
course of the conversation they suggested that,
in view of the difficult conditions of to-day,
every amateur ought to make it a habit to
give In each transmission the call of the station
called as well as his own call — so as to faeili-
tate identifying and checking up on both sides
of a contact. They almost feel that there ought
to be a regulation requiring that, and we
suspect that it is under contemplation as a rule.
In the meantime, they suggest that it would be
a very proper form of codperation by the
amateur.

We therefore suggest that we take it on
voluntarily, so as to give constant evidence
that our hands are clean. We gather that there
have been a few smarties who thought they
could get away with some DX by simply
omitting the call of the other station. But of
course the FCC has heard the latter calling
them and it has been a dead giveaway. Then
FCC simply calls for the log, which shows
eelther a correct or an incorrect record of an
improper action, or a miserable attempt at
hasty alberatlon, and those particular hams
take Balaam’s famous ride.

For ourselves, we have never liked to show
the call of the other fellow at the signature of
the transmission, much preferring just our
own call there as a signature; we like it better
at the beginning of the transmission, where it
can be of definite help to the other fellow in
QRM and particularly if there is any slowness
in his changing over. For break-in operation
we of course do not suggest that every trans-
‘mission show both calls, any more than it is
necessary to show even one’s own on every
brief transmission. (See §12.83.) But we do
believe that, when the periodic signing does
oceur in break-in operation, both calls should
appear as part of the clean-noses policy.

The international situation is such that even
minor infractions can hurt amateur radio like
hell. We urge caution, circumspection and
restraint. In our estimation it is particularly
important that the general tone of amateur
radio be above suspicion and completely re-

moved from any matters connected with the
war. It is part of our Code of Precautions to
confine our talk on the air to radio and per-
sonal matters, so that there may be no fear
in official quarters that our conversations are
unwise. If we’re smart we’ll stick rigidly to
that rule — not because it’s a regulation but
because we are smart.
K.B.W,

OURSELVES

THE editors write many words on this
page intended to help us all steer a straight
course through ham difficulties but we hope
you fellows never get the idea that we at Haq.
are a smug bunch who think our own work is
perfect. We are rarely satisfied with anything
we do, and that is ‘particularly true of our
efforts in turmng out QST.

Any magazine needs a shot in the arm from
time to time — the whole publishing art is in
a constant state of turmoil. For instance,
typographic and mechanical methods fre-
quently improve, and it is one of our duties to
analyze these ideas and sift out those that are
ugeful for our gang. We try to work subtlv S0
that no changes are startling, because QST is a
journal many of us have grown up with and
drastic changes might alter its warm touch.

A basic problem that is always with us is
that of producing a magazine that will interest
all amateurs with their diversified approaches.
With the development of our art this has be-
come a complex problem and requires no end
of study. Moreover, the needs change as do
the times. With our increasing connections
with the Services, we inaugurated last month
the new department called IN THE SERVICES
and this month we are starting THE MONTH
IN cANADA for the VE’s. Another new column,
1.8.A. CALLING, will appear whenever we have
material for it. We believe you will find all of
these intensely interesting — because they
will keep you up to date on what other hams
are doing and will bring you into contact with
opportunities to serve in the namonal effort.

How do you like our cover? It is an old
friend that has been missing for ten years: a
cartoon cover. As of old, this one was pro-



duced by Phil “CGil” Gildersleeve, W1CID,
In addition, we are brightening up the interior
here and there in little ways — not too no-
ticeably in any one spot, we hope. Our definite
aim is to make the QST of to-day a more
human and more readable journal. We want
it to rate a place in every ham’s shack — it
should be there and if it isn’t, we'd like to
know the reason.
¢ ¢ R.

EXIT HETERODYNES

A coUPLE of years ago Jimmy {one-
control neutrodyne, single-control superhet
dual-diversity) McLaughlin had an idea for a
different kind of receiver to combat ’phone
heterodyne interference. Working on it as
time permitted, he has brought it now to the
point where it has proved its practicability. In
its present form it’s not simple, nor can it be
built for cxgarett,e money - but it does a job!
And so we're happy this month to present a
description of the system.

As the article sticks to technicalities, we
want to describe to you how the receiver works.
The heterodyne e¢liminator, as you will find
on reading the article, is the second story of
a table-size relay rack, the first story being
& conventional rommunications receiver -~
any good receiver will do. Between the two is
a narrow panel on which is mounted a flip
switch: left, center and right positions. For
normal tuning we keep the switch in the
center and set the i.f. selectivity at medium or
broad. We tune in a 'phone signal, observing
as we do so that the meter on the upper panel
gives a very sharp indication as we go through
resonance — much more e¢ritical than the
receiver’s S-meter. That upper meter is im-

portant, and if we want to be ready for inter-
ference we have to keep the cuarrier tuned **on
the nose” by its indication. Since this is a
ham ’phone band, we hardly get farther than
identifying the fellow’s call when bang! on
comes a [000-cycle heterodyne which prac-
tically blots out the signal we want. We're
ready for it, though, so we give the switch a
flip and presto! the heterodyne disappears -~
taking with it most of the mterferlng side-
bands — and our friend’s voice comes back;
no QRM, no side-band cutting; if anything,
improved intelligibility.

It sounds like magic, and very often it
actually is. Of course, all interference can’t be
eliminated. After all, there are only two side
bands to play with, but even if both of them
are QRM’d the interference cun be greatly
reduced. We've time and again dived into
messes of QRM and hrnught out the guy on
the hottom — good enough to understand, if
not completely interference-free.

Such a receiver is definitely a de luxe proposi-
tion, at least for the time being. 1ts advantages
over ordinary high selectivity such as that
afforded by a crystal filter arc the absence of
attenuation of higher audio frequencies — i.e.,
no reduction in intelligibility or naturalness —
and extremely rapid operation. You eliminate
the heterodyne immediately, with no time-
consuming critical adjustments. Because Mec-
Laughlin’s receiver is an elaborate job,
incorporating some special components not
now available, we haven’t attempted to give
how-to-make-it details in the article. But the
fundameuntals are there, providing all the basis
necessary for the experlmentallv-mchned ham
to get to work.

[TRET

HAM FORUM AT WILL

Ham {‘orum, Amcrica’s oldest program
devoted exelusively to the radio amateur,
celebrates its sixth anniversary with special
hroadeast. Now preparcd by the hams on
the WILL (University of Illinois station at
Uirhana) staff in conjunction with mcmbers
of bsntnn. national collegiate radio frater-
nity, the "Ham Forum™ scries was initiated
by W9CMZ and WYMLIT in March, 1935.

‘Iime: Saturdays, 1:15 p.m. CST.

From left to right: Harold Mautner,
Jim Cody and Bill Kuznitsof of Synton;
Jim Ebel WUKJV, chief engineer of WILL;
Phillip Spradling; Oren Denhart, W9IAW,
ham newscaster; Stanley Howell, WOQAF,
president of Synton; and Andy Humphrey.
W2KBL. Control engineer for the broadcast
was Bob Hockficld, W9ZXD. with Ed
Hamilton, W9GSS, in the master control
room and George Kirkpatrick, WILGK, at

the transmitter.
OST for



”o yoUu know that the government
conducts a radio school where any American
citizen between 18 and 23 years of age may go?
Besides that he is fed, clothed, well taken care of
and receives from $36 to $54 per month while
attending! It was a startling bit of news to us
when Earl S. Burns, W3HEW, of the Coust
Guard in Washington, stopped in at Hq. one
April day and presented us with the facts. The
things he told us about this school were positively
amazing. This should look mighty interesting to
any high-school graduate with radio ambitions:
an opportunity to get a complete radio course at
the U. S. Maritime Service’s expense and end up
with u 2nd class commercial ticket. The . 8.
Maritime Service is a voluntary training organ-
ization administered for the U. S. Maritime
(lommission by the U. 8. Coast Guard. (The train-
ing program of this service is not connected with
any governmental organization or hody not men-
tioned in this article. However, the course of
instruction is available to all persons having the
necessary qualifications.) As a matter of cold
fact, it was all so intriguing that we visited the
site the very next day!

Hasty preparations were in order and the
following 7:30 a.M. found @S7”s photographer,
Frank Beaudin, and Rodimon, W1SZ (the only
member of the staff who could sneak away from
the office that day) aboard a Coast Guard cutter
in Boston harbor headed for Gallups Island,
where the school is located. The cutter makes
two round trips a day out to the Island. The run
takes about half an hour. Accordingly, we
docked at 8 a.M. and proceeded to put in one of
the most crammed days of our careers.

(Gallups Island was formerly used by the U. S.
Public Health Service as a quarantine station.
After being idle for many years the U. S. Mari-
time Service received permission last May to set
up their school on the Island and use whatever
buildings were necessary. Work started from the
ground up and the interiors of the two long
narrow buildings near the waterfront, which
comprise the school quarters, were completely
done over from bow to stern. Polished masonite
floors have taken the place of hard concrete;
corridors and rooms have the latest in fluorescent
lighting and the heating system is of modern
design, all room temperatures being thermostat-
ically controlled. Electric water coolers and
ventilating fans were included when the buildings
were modernized. The tidiness of exteriors as well
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as interiors gives une the feeling that this outfit
helieves that ““cleanliness is next to godliness.”

We were first conducted to the office of Mr.
D. R. Greenawalt, WIMYW, who is the skipper
of the radio school. There we met the instructors
and hashed over the problems of radio schools and
operators. Requirements for entrance specify two
years of high-school math and one year of
physics. The individual must pass an elementary
examination about radio and be able to handle
code at 13 w.p.m. We understand that a ham with
the necessary schooling and a Class B ticket
would have no trouble in qualifying. A physical
examination must be passed in conjunction with
the theoretical. Both examinations are given at a
government office in the vicinity of the applicant
and when passed the lad gets his transportation
from point of enrollment to the school and his
salary of $36 per month starts. 1t is an 8- to 40-
week course, depending upon the knowledge of ra-
dio and operating ability of the student. The salary
is bousted to $54 per month after three mouths.
The uniform furnished is similar to a sailor’s
outfit. A health station with doctor and dentist in
attendance is on the Island.

The operator enters and leaves the school as a
eivilian. There is no induction into any branch of
the service. If the student feels at any time a
desire to quit, he merely goes to the skipper,
makes known his wishes, receives the pay due
him and shoves off with no strings attached.
When the course is completed and the FCC exam
passed, the operator may travel back to the point
of enrollment at the government’s expense.

This school is run purely and simply because
tncle Sam wants to train young men to become
loyal and cfficient radio operators in the American
merchant marine. Fintrance requirements are
such that those qualifying will be sincere men

When a managing editor gets excited
about something you e¢an be pretty
surc that it’s something to get excited
about. Ile’s been bubbling with efferves-
cent enthusiasm ever since returning
from Boston with the pictures and story
adjoining. The reason for all the excite-
ment will be plain enough after you rcad
about this latest exhibition of interest in
the genus hamus on the part of Uncle
Sam.







anxious and able to do their utmost in becoming
first-class ops. From what we saw of the school
program it may well be proud of any ““Sparks”
who leaves there with diploma tucked under
arm,

Our tour started with a visit to a watch-stand-
ing room where instruction on receiving watches
is given. There are 24 actual receiving positions
set up in this room — each position simulates a
ship’s receiving installation. (Right here it should
be understood that all equipment of any descrip-
tion is of the very latest design. This also holds
for the 200 typewriters of the super-speed variety
that are at the school. When one realizes that
$150,000 has been spent in these rooms for
equipment alone, since last June, and the end is
not in sight, this may well be appreciated!)
Twelve of these receiving positions carry Federal
Telegraph equipment, complete with long-wave,
short-wave and stand-by receivers, not to men-
tion a crystal detector that is required aboard
ship even to-day. Across the room are twelve
similar Radiomarine installations, equally com-
plete. Each position has its typewriter, W.E.
headphones and S-position selector box. The
operator can switch to one of these positions
for communication with any one of the 24 oper-
ating positions. Also in front of each operator is a
miniature loudspeaker which allows the instructor
to direct any position, or all simultaneously, by
microphone. This room is strictly for code
practice under actual receiving conditions and
the instructor at the relay-rack installation in the
center of the room instrucis and directs this
operation.

Much emphasis is placed on the importance of
reception under natural receiving conditions, for
we were told that, regardless of how well the
student has mastered the code shot out by the
audio oscillator, he would invariably fall down
when operating a receiver and finds it necessary
to pull the stuff through the slightest amount of
interference.

There are also two classrooms for straight

Individual student tool drawer — radio laboratory,
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Standard shipboard operating position — practical
watch standing section.

code-practice in conjunction with touch typing.
The student must be brought up to 25 w.p.m.
for straight text and 20 w.p.m. in code groups.
‘This has to be accomplished on the mill as well
as by graphite. These rooms also carry the inter-
position and instructor-student communication
system. .

There are six senior and ten junior instructors
at the school. The texts used for study were made
up by the staff especially for this location and are
admirably done. We were also shown a couple
hundred A.R.R.L. Handbooks that are in service.
(DHH — Don’t worry, we told ’em there was a
new edition in the works.)

Obviously an unbelievable amount of thought
has gone into the course of instruction at the
school. As one example: Should the code in-
structor wish to demonstrate to an individual a
fault or bad habit in sending, a flip of a toggle and
a recording is made at the instructor’s desk and
then played back to the student.

Boehme heads and Wheatstone perforators
are available for automatic work in code recep-
tion and transmission. While it is recognized that
an operator is fundamentally present to put on
paper what comes into the headphones, the in-
structors know this is only half the battle. This
point was demonstrated when we went into their
lab. Here, each student rates his own lab space
and drawer with complete set of tools. Available
at any position are keyed outlets making 110
volts at 60 or 500 cycles and d.c. at hand all:the
time —- assuring that the op will be familiar with
whatever juice will be found aboard ship. The
student is shown by mechanical-electrical demon-
strators how receivers and transmitters work and
what to look for and how to service gear in case
of failure. This policy of repair is carried out right
down to the generators, which are taken apart;
armatures tested and practical instruction given
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in general servicing and maintenance. Not being
satisfied with merely drilling fundamentals into
the boys, the instructors have them carry out
individual class demonstrations illustrating Ohm's
Law with the aid of resistors and meters. (If you
don’t helieve that takes a pile of resistors and
meters, take a look at the equipment stored in
the stock-room!) Little is done along construc-
tional lines, for the operator will necessarily only
need to repair equipment. Lab measuring gear
includes oscilloscopes, signal generators and fre-
quency meters in addition to the ordinary equip-
ment necessary for lab measuring runs. A lathe,
drill press, bench saw and high-speed buffer and
grinder, all with individual motor drives, sit at
one end of the lab und are available for repair
work or construction. If problems arise that re-
quire more equipment, there is a machine or car-
penter shop to go to. Power and telephone com-
munication are piped in from the majnland. In
ease of emergency or failure a gasoline generator
kicks in automatically and takes care of the
entire load of the school.

There is a standard marine radio installation
lab which contains at least one each of trans-
mitting gear that would be found aboard vessels
vperating under the U. S. Maritime Commission.
These rigs are all hooked up to shielded dummy
antennas. (It must be appreciated that Boston
harbor has enough radio signals present without
some practice signals — and even a few inches of
radiator can do quite a job of interfering locally.)
These outfits range in size from several hundred
watts to the emergency gear in small boats. As in
the receiving room this setup contains hoth
Federal and RMCA equipment. Also in this room
are two direction-finding layouts — one of each
manufacture. The instructors sec to it that the
students thoroughly understand the workings
and repairing of transmitting and D.F. gear as
well as other equipment in a ship’s radio in-
stallation. Automatic distress signal alarm equip-
ment, lifeboat transmitting and receiving gear,
as well as small-craft radiotelephone equipment
and uccessories, are in this lub. Tuned r.f. and
superhet receivers that are used in service can be
found here.

Classes start at 9
A.Mm. and are finished
at 4 p.M. However,
classrooms and. labs
are open at night
and instructors are
on hand to help with
anyindividual prob-
lems from 6 to 9 p.n1.
(lasses are held in
mathematics; radio
theory; lab and
practice instruc-
tion; radio proce-
dure, law and regu-
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lations; code instruction and practical watch
standing — and last an hour apicce. Along with
his radio, the student gets an hour of seamanship
a day; it may be pulling on an oar out in & whale-
hoat or a most interesting hour spent in the sail
loft taking in the fundamentals of ship equip-
ment, learning to tie knots, make hoists, read
signal lights, flares, repair lines and work with
pulleys and lifts.

Students get only the rudimentary elements of
military training. In general, the organization,
administration, rules and regulations follow
closely the Coast (Guard organization. After see-
ing the work that has to be covered in the regular
course, the reason for this can be appreciated.
However, students have a whack at keeping their
classrooms spic and span and their floors polished,
and learn to keep their quarters clean. They also
help in office duties such as mimecographing and
drawing.

Those who have a hankering for spending frce
time on the water will find sail- as well as pulling
boats available. Weekends start at I ep.Mm. on
Saturday and the student is on his own, whether
he desires to stick around or to tuke shore liberty.
Several forms of recreution are provided for the
students while aboard, including movies every
night. Local organizations from Boston con-
tribute to the recreation of the personnel, supply-
ing orchestras and dancing partners for parties
which are held on the island. Religious services
are conducted each Sunday.

Also present on the island is a school in cooking
and baking. This group prepares all meals so it is
no wonder that the students are fed so well. We
had originally planned to visit, get all our dope,
shoot photos and depart on the 1 p.m. boat, but we
found our job only half done at this time — so we
partook of the bill of fare at officers’ mess.

‘We met all the instructors and had a chance to
chew the fat with each one. Many of them are
ex-hams — we must say ‘“‘ex’’ for they all confess
to having had no free time since the school
started. Having a hand in the carpentry work as
well as the clectrical and radio installations in
conjunction with a class starting shortly after
work commenced, meant that a great amount of
installation and
planning necessarily
had to be done after
classeseach day. We
have never seen a
more enthusiastie
group of instructors
and the brief rag-
chewing we had with
some of the lads cer-
tainly showed they
appreciate all that
is bheing done for
them. This first class

(Continued on page 19)
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An Inexpensive 56-Me. Exciter or
Transmitter

Ten Watits of Crystal-Controlled Ouiput from Receiving Tubes

BY VERNON COAMBERS.* WIJEQ

Here is a simple and straightforward
layout that delivers 10 watts of crystal-
controlled 56-Mec. output at a minimum
of cost. You’ll be surprised to find how
easily and quickly it can be put together.
Buggs? We just weren’t able to find any!

A~y amateur who has experimented
with crystal-controlled 56-Mec. transmission will
admit the advantages of starting out with a
crystal of comparatively low frequency. 1t is well
worth while to include several doubler stages in a
transmitter design to obtain greater stability and
ease of operation, even though at first glance this
might seem to run to considerable cost because of
the numerous circuits and tubes involved.

Nevertheless the cost can be quite reasonable,
as illustrated by the low-power transmitter to be
described. This outfit employs a crystal-controlled
oscillator, three doubler stages, and a push-pull
amplifier working straight-through at 56 Mec. with
three ordinary receiving tubes costing only $2.79!
The rest of the transmitter components may be
purchased for $14.00, including everything except
the crystal.

Circuits
Fig. 1 shows the circuit diagram of the trans-
mitter. Type 6A6 tubes are used throughout. One

section of the first tube is used as a triode oscilla~-
tor on 7 Me. while the second half doubles to-14
Me. The two sections of the second tube are used
as 28-Mec. and 56-Mc. doublers, and the third
tube is" a push-pull final amplifier. Capacitive
interstage coupling is employed except between
the 56-Mc. doubler and the grid circuit of the
final, where inductive coupling of a type previ-
ously described ! is used. ‘

In the triode oscillator circuit parallel plate
feed permits grounding the rotary plates of the
tuning condenser; since the following grid circuit
is series-fed there is no essential difference in r.f.
performance between this and the more common
circuit with series plate and parallel grid feed.

Cathode bias allows the tube to operate at low
plate current; it is not necessary to work the os-
cillator very hard since the excitation require-
ments of the first doubler are rather light.

The 14- and 28-Me. doubler circuits are identi-
cal except for the cathode resistor, Kz in the first
doubler stage. The second doubler uses no cathode
bias because it is desirable to secure as much out-
put as possible to drive the 56-Mec. doubler.
Parallel plate feed is employed in both stages.

The 56-Mec. doubler has series plate feed
through an untuned plate coil. Since the coupling
to the final grid circuit is fairly loose, the coil is
made nearly self-resonant so that maximum
energy transfer will result. The push-pull ampli-
fier circuit is the standard arrangement for
neutralized triodes.

* ARRL Technical Information Service.

The plate-voltage terminals are at
the left in this rear-view photograph.
The meter switch is flanked by the
meter cord on the left and the 110-
volt line cord on the right. The crys-
tal-current bulb is mounted in a
rubber grommet.

1 See page 16, QST for Feb., 1941.
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In this front view the oscillator,
doubler and amplifier tubes run from
feft to right. The crystal socket is at
the left end of the chassis and the
output terminals are at the right.
Tuning controls are arranged in line
along the front wall of the chassis.

Fixed or cathode bias is not required in the last
three stages, either for operating or protective
purposes. The plate currents of the 6A6’s will not
be excessive in the event that excitation fails or is
purposely shut off. This is convenient in case the
oscillator is to be keyed for c.w. work.

Meter switching with shunt resistors (K7 to
Iy2, inclusive) provides for measuring plate cur-
rents, although the meter is not incorporated in
the transmitter itself. The wiring of the switch is
shown in the main diagram.

Construction

The transmitter is built on a chassis measuring
3 by 4 by 17 inches. One tube is located at the
exact center of the top and the other two are 414
inches to the right and left, respectively. It is
advisable to mount the oscillator and doubler
tube sockets with the filament prongs toward the
front of the chassis and the amplifier tube socket
with its filament prongs facing the right end.
This arrangement helps keep the r.f. wiring as

(2]
o o 8,
oG

METER
SWITCH

+ 350v +  -3S0V

©3v
® X

Lu&?@

1ov,AC

Fig. I—Wiring diagram of the 56-Mc. exciter-transmitter.

C1 — 50-ppfd. variable (Hammarlund HF-50).

(G2 — 35-pufd. variable (Hammarlund HF-35).

Cg — 15-uufd. variable (Hammarlund HF-15).

C4 _Sofff'fd' per section dual variable (Hammarlund

Cs— 15ﬁ;§fd. per’section dual variable (Hammarlund

Ca, C7—-3-30-pufd.
tional M-30).

Cs, Co, C10 — 100-ppfd. midget mica.

Cn, Cig, (43, Ciq, Cw — 500-uufd. midget mica.

Ri — 15,000 ohms, l%-watt.

Rz — .100 ohms, l-watt.

Rs, R4, Rs — 30,000 ohms, Y3-watt.

Re¢ — 1000 ohma, -watt.
R, Rs, Re, R0, R11, Ria — 25 ohms, X-watt.

14

compression-type trimmer (Na-

RFC — 2.5-mbh. r.f. chokes (National R-100).

B — 60-ma. pilot bulb

Sw — T'wo-circuit, 6-position selector switch (Mallory
3226-J). )

T —6.3-volt filament transformer (Thordarson 'T-
19F81).

Li — 21 turns No. 22 d.s.c., close wound, 1-inch diam.

Lz — 11 turns No. 22 d.s.c., 1 inch lonx, l.inch diam.

L3 — 6 turns No. 14, 34 £ inch long, 1-inch diam.

1.4 — 9 turns No. 14, / inch long, 24-inch diam.

Ls — 2 turns No. 12 each side of L, 1 -mch diam., center
opening 34 inch. Turns spaced diam. of wire.

L.s — 3 turns No. 12 each side of couplmg link, 7%-inch
diam., center opening 34 inch. Turns spaced
dlam of wire.

Link -— 5 turne No. 12, 7§-inch diam., 14 inch long.
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This bottom view shows how the tuning condensers are mounted with respect to, the tube sockets. The self-
supporting coils mount directly on the tuning condensers. The filament transformer is in the lower left-hand corner.

simple and straightforward as possible. The crys-
tal socket and output terminals are each centered

134 inches in from the ends of the chassis. The.

second doubler tuning condenser, 3, is mounted
in the center of the front wall of the chassis. The
other variable condensers are to the left and right
with 234-inch spacing between shaft centers.
C1, Cg and Cj; are supported by the chassis wall
but C4 and Cs are mounted on small metal pillars
from the upper side of the chassis. This mounting
brings the shafts of C¢ and Cj5 in line with the
other three.

The rear-view photograph shows the placement
of parts on the rear wall of the chassis, Wiring to
the meter switch is simplified if the switch is
located 614 inches in from the right-hand end,
looking at the rear, where there is a comparatively
open spot in the r.f. layout. This point is also con-
venient to the supply ends of the plate chokes in
the first three stages, so that these chokes can be
mounted directly to the switch. To save trouble
the shunt resistors should be soldered to the
switch contacts before the switch is mounted.

The filament transformer and crystal bulb are
at the left end of the chassis in the bottom view.
The transformer should be kept as far as possible
to the left so that it will not be near the r.f. cir-
cuits. The bulb is held firmly in the grommet by
the stiff leads soldered to its base. The plate
supply terminals are out of the way at the ex-
treme left end of the base. Two positive terminals
are provided so that a modulator transformer
secondary may be connected in the plate lead of
the final amplifier.

The rest of the parts are mounted so that r.f.
leads will be short and direct; short leads are par-
ticularly important in the last two or three stages.
The grid connections in the amplifier should be
made directly between the grid prongs of the
socket and the stator plate terminals of the grid
tank condenser, which should be directly above
the grid prongs if the unit is laid out as recom-
mended. The plate prongs and the stator sections
of (s should be cross-connected so that the
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neutralizing condensers, Cs and C7, may be sup-
ported by the condenser lugs as shown in the
bottom-view photograph. This gives leads of
negligible length and perfect wiring symmetry,
both of which contribute to good neutralizing.
‘The padder-type condensers used for neutralizing
may seem g bit unusual, but since the neutralizing
capacity required is small the actual dielectric is
mostly air, thus the effect of the mica is inconse-
quential. The small physical size of the condensers
makes them ideally suited for the purpose. The
output coupling coil has its ends soldered to
lugs which are held in place by the feed-through
terminals. The lugs will bend as the position of
the coil is varied to change the coupling.

Operation

A power supply delivering 350 volts at 150 ma.
is needed. Circuit performance is similar to that
to be expected at the lower frequencies; each tank
circuit will be in resonance when adjusted for
minimum plate current to the tube with which it
is associated. These currents should be 10, 18, 18
and 40 ma., in the order listed, for the first four
stages. It is quite possible that the values will vary
slightly in different layouts, but they should be
approximately as given. Tuning of the various
tanks should be adjusted to obtain maximum out-~
put from the 56-Mec. doubler, as indicated by
maximum grid current in the final amplifier grid
leak Rg. If no grid current is obtained it is prob-
ably an indication that the coupling between Ly
and Ls is either too tight or too loose; this cou-
pling is quite critical and therefore deservescareful
adjustment. The amplifier grid current should be
25 ma. or more when the coupling is optimum.
Each time the coupling is changed, condenser
(’s, as well as the preceding tuning condensers,
should be readjusted.

After a grid current indication is obtained the
amplifier should be neutralized. Plate voltage
should be disconnected from the amplifier but the
rest of the circuits should be in normal operating

(Continued on page 76)



A front view of the
selectable single side-
bhand receiver. A regu-
lar communications re-
ceiver, in this case an
$X.28, is used in con-
junction with the side-
band selector system
which occupies the up-
per part of the rack.
The key awitch be-
tween the two has
three positions giving
normal receiver, upper
side band alone, or
lower side band alone.

A Brute-Force Attack on Heter-
odyne Interference

¢

¢

The front panel
drops down to give
access to tubes and
controls. The controls
are all screwdriver-
adjusted and need no
attention in regular
operation. A cast alu-
minum catacomb with
individual front cover
plates gives individual
compartments for each
stage, with stages
readily removable for
servicing or revision.

The Selectable Single Side-Band Receiving
yystem

MeLAUGHLIN*

BY J. L. A.

Tms article will briefly describe & new
heterodyne rejection circuit, semi-automatic in
operation, and capable of removing several heter-
odyne beat-notes simultaneously. In effect it is a
single side-band radiotelephone receiver with
means for rapid selection of the side-band with
the least interference and suppressing the one
containing the undesired carriers.

A simple heterodyne beat-note is produced by a
carrier beating with the desired signal’s carrier,
the frequency difference between the two being
the frequency of the beat, as shown in Fig. 1-A.
In Fig. 1-A the interfering carrier is 2 ke. lower in
frequency than the de-
sired carrier hence if the
lower side-band is re-
jected the interfering car-
rier will be eliminated
and the beat-note will
disappear.

Complex heterodynes
are illustrated by Figs.
{-B and 1-C. They are
made up of two or more
carriers beating with the
desired signal carrier and
with each other. Fig. 1-B
shows two interfering car-
riers, both on the low side
of the signal frequency.
Such & combination will
produce three principal
beat-notes all of which

#7850 E. Jefferson, Detroit,
Mich,

~ Rear view of the side-band selecting circuits, with
back cover off. R.f. is carried from the receiver to the
side-band selector through flexible concentric cable.

can be removed by selecting the upper side-band
and rejecting the lower. So long as all the interfer-
ing carriers line up on one side of the signal fre-
quency all the beats can be attenuated. Fig. 1-C
shows interference on both sides of the signal; the
number of principal beat-notes in this case is six.
Selecting the proper side band will remove five of
them, leaving but one to fight.

Fig. 2 is a block diagram of the system. In the
actual receiver shown in the photographs, a stand-
ard communications receiver is used in conjunc-
tion with a special second i.f. system which pro-
vides a band-pass amplifier, a means for selecting
either the upper or lower
side band at will, and a
selective amplifier which
is used for locating the
carrier properly in the
pass band.

The 455-ke. input is
coupled loosely to the
grid of the second i.f.
tube in the SX-28 re-
ceiver. The audio output
of the side-band selector
unit is connected back
into the SX-28 at the in-
put of the audio amplifier
through a relay which
simultaneously cuts the
receiver diode’s audio
output. Throwing the key
switch (directly over the
main dial on the receiver)
to the right or to the left
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Fig. 1 — Audio beats produced by rectification of two
or more carriers. Note that when four carriers are present
(C) six beats are produced. Removing the two carriers
on the lower side of the desired carrier, before detection,
will eliminate five of the beats.

puts current on the relay which disconnects the
diode output in the receiver, connects the output
of the side-band selector unit and cuts off one side-
band. It is possible to use the SX-28 as a normal
double side-band receiver when no interference is
present by setting the switch in the center.

The 455-ke. signal from the receiver is mixed
with the output of a fixed oscillator and converted
to 50 ke. Coupled to the output of the mixer tube
are two amplifiers. One is & band-pass type with
a sharp cut-off on the low frequency side and a
fairly flat nose from 50 ke. to 54 ke. The other

Heterodyne interference with ’phone
reception arises when an undesired sig-
nal is spaced within audio frequency on
one side or the other of the desired
carrier. Single side-band reception,
when either side band of the incoming
signal can be selected at will, offers an
opportunity for reducing hetervdynes,
and in many cases completely elimi-
nating them, without affecting the char-
acteristics of the desired signal. Here is
a description of a receiving system which
does it.

amplifier tunes very sharply to 50 ke. and by
means of the microammeter resonance indicator
in its output permits setting the signal to the
correct point in the band-pass amplifier.

'The manner in which the desired side-band is
selected is as follows: To produce 50 ke. in the
mixer output, an oscillator having a frequency of
455-ke. plus or minus 50 ke, must be mixed with
the 455-ke. signal. This calls for an oscillator of
either 405 ke. or 505 ke. At first glance it might
seem that nothing is altered in the signal’s charac-
teristics by using either frequency. Something
does happen, however, to the side-bands of the
50-ke. signal with respect to the side-bands of
the 455-ke. signal.

If a frequency of 405 kc. is used, the side-bands
of the 50-ke. signal will be in the same order as the
side-bands of 455-ke. signal. That is, the upper
side-band of the 455-ke. signal will be converted
to the upper side-band of the 50-ke. signal, and
the same goes for the lower side-band conversion.
When 505 ke. is used, however, the reverse takes
place; the upper side-band of the 455-ke. signal
now becomes the lower side-band of the 50-ke.
signal and the lower becomes the upper. For
example: Take a lower side-band frequency of the
455-ke. signal, say 450 ke., beat this with 405 ke.
and the result is 45 ke.; now beat it with 505 ke.
and the result is 55 ke. We have reversed the side-
band and found the key to an improved single
side-band receiver. Since the 50-kec. band-pass
amplifier accepts but one side-band, we convert
either side-band of the 455-ke. signal, by means of

(Continued on page 74)

50-54 Ke. Bandpass Amp.

60 db down at 48 Ac.

_____________ - prm—m—m—m = ———

455 kc.O
Input

L

Fig. 2— Block dia-
gram of the selectable
single side-band system.

1XTAL
10SC. o
1505

Kc.

Sideband Selector
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Audio Amplitier

Tinng Meter Amplifier, 50 Kc
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*

U. 3. A. CALLING

*

Frowm time to time we shall publish under
this heading data on the calls for radio personnel
made by the services and other agencies engaged
in defense work. By bringing all the month’s
data together in one place, interested amateurs
can study them all and see for which jobs they
are best qualified.

NAVY WANTS 200 ENSIGNS!

ARRL has been asked by the Navy to
focate 200 qualified candidates for appointment
as communications officers with the rank of
ensign in the U.S.N.R., Class C-V(S). While most
amateurs think of the Navy in terms of being an
enlisted operator, here is a chance for qualified
amateurs to get commissions — the best op-
portunity we have heard of for an amateur de-
siring to associate himself with the Navy.

Applicants must possess a scientific college
degree and have a background of amateur or com-
mercial radio; they must be under 30 years of
age and preferably between 21 and 26. Appointees
will receive an intensive schooling in' Navy com-
munications and then given active duty either
ashore or afloat. Base pay of an ensign is $125 a
month, plus allowances.

The Navy does not want direct correspondence
with applicants at this time. If you fulfill the re-
quirements, are in good health and want this
appointment, send a post card to ARRL, West
Hartford, giving your name and address, age,
call (or grade of license held) and college degree
received. We are centralizing the collecting of
names and you will then hear directly from the
Navy in short order.

MARITIME OPERATORS

WE BRIEFLY call attention here to the
swell opportunity described at length in our
special article on the Maritime Commission’s
school for radio operators run by the Coast
Guard. Here is an invaluable training course in
commercial operating, available without enlist-
ment or commitment to qualified high-school
graduates between 18 and 23 years of age who
have about Class B qualifications — and free,
with everything found. See the article for details.

ATTENTION, 0.R.C.

TaE Signal Corps needs several thousand
additional officers of company grade. Reserve
officers of other arms and services who are
graduate electrical engineers, or who have had
Signal Corps experience or training, may arrange
through their Corps Area or Department com-
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mander for duty with or transfer to the Signal
Clorps, with extended active duty immediately
available.

About the first of July the Signal Corps will
establish an officers’ training camp at Fort
Monmouth. Regular Army enlisted men and
draftees of six months or more experience, who
are under 36 and have the necessary qualifica-
tions, will be eligible for this course, which yields
a lieutenancy.

AIR CORPS COMMUNICATIONS

'Tee Army Air Corps wants squadron
communications officers — who have charge of
the operation and maintenance of squadron radio
equipment and general supervision of local com-
munication; ground duty only. There is an in-
struction course of about nine months in the
status of cadet: 16 weeks of specialized study at
Scott Field, Belleville, IlL, followed by 5 or 6
months of practical experience, terminating in
commission as 2d Lieutenant, Air Reserve, and
active duty for up to three years. Status in train-
ing same as flying cadets: $75 a month, uniforms,
quarters, subsistence. Candidates must be un-
married citizens, 20 to 26; physical requirements
less rigid than for flying, but must meet ORC
standards. Preference is given EE and other
engineering graduates but currently-licensed
amateurs, who have successfully completed two
years of college work, will be considered. The
course offers good practical radio training. A 2d
lieutenant receives base pay of $125 plus $18
subsistence, plus $40 rental allowance when
living off a post. Address all applications and
inquiries direct to Office of the Chief of the Air
Corps, Washington.

C.C.C. AND N.Y.A. INSTRUCTORSHIPS

CCC’s large-scale training plans still await
Congressional appropriations. Many amateurs
have registered for employment as instructors —-
probably enough to fill the needs. As quickly as
funds are available, CCC will communicate with
the successful applicants already registered.

NYA provides work-experience by build-
ing radio equipment for public agencies such as
police and forestry departments and schools.
Administration is decentralized, each state having
its administrator to plan work and engage per-
sonnel. Many states need radio instructors and
supervisors at salaries around $1800, and some
state radio engineers at higher salary, Applicants
must be over 25, possess Class A amateur and
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either radiotelephone first or radiotelegraph
second licenses, and have had experience in com-
mercial operating or manufacture. NYA youth
also receive code and theory under auspices of
Office of Education, through state vocational
education boards, and frequently radio super-
visors are engaged jointly by NYA and OE.
Contact the State NYA Administrator, or write
for his address and blanks to R. R. Burton,
NYA Radio Engineer, 2145 C 8t.,, N.W.,
Washington, D. C.

NAVY RADIO OPERATORS

REecRUITING has been resumed in Class
V-3 of the USNR. Young men, who desire to
enlist for training as Navy radiomen, may apply
at the nearest Navy recruiting station. Instruc-
tions have been issued to give preference to ap-
plicants holding FCC operator licenses. Suc-
cessful applicants will be given a short period of
instruction at a Naval Training Station and
then sent to a Naval Reserve Radio School for
a 16-weeks’ course in radio, to be followed by
active duty afloat or ashore. Those particularly
well qualified physically and who have aptitude
for aviation communication may be given further
training to qualify as ‘“‘qualair’” radiomen. All
information from your local recruiting station.

REGISTER WITH A.R.R.L.

ARRL is bringing many individual
amateurs in contact with agencies needing per-
sonnel for engineering and radio operating —
industrial as well as Service work. In February
QST, page 25, we published a blank form whereby
amateurs Who wish to be considered for such

SIGNAL CORPS COMMISSIONS!

Word just reaches us of an interest-~
ing new opportunity for graduate
electrical engineers and electron phys-
icists, aged 21 to 36, unmarried and
without dependents. The Signal Corps
wants them for immediate commis-
sion as 2nd Lieutenants for special
work; active duty for one year and the
option of extending to two. Draftees
already selected and in Army camps
are eligible — we believe this the only
opportunity in the Army for a man
subject to the draft to be commis-
sioned. Details next ST but watch
vour daily paper and WIAW’s broad-
casts. Signal Corps officers will visit
major cities to interview candidates.
If interested, write at once to G. W.
Bailey (W1KH), Academy of Sciences,
2102 Constitution Ave., Washington,
‘or Office of the Chief blgnal Officer,
Washington.
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positions may register their availability at head-
quarters. The form also deals with the availability
of your station facilities for defense work that
amateurs may be called upon to perform. Of
equal importance is the fact that, through this
mechanism, amateurs may be helped to better
positions; and those already employed in satis-
factory positions in nonessential industries may
be made available to endeavors of greater cur-
rent importance. For these several reasons we
urge the filling out of the form (or a reasonable
facsimile) by those who have not yet done so.
See February QST and register with ARRL.

Gallups Island

(Continued from page 18)

is the guinea pig group — the boys all came from
the CCC and were ‘‘picked out of the trees.” They
are coming out in June as 2nd class commercial ops
after going in without regard to qualifications. If
they can do it, and like it, we can imagine that this
will be heaven to any ham who wants to follow
radio as a career. For complete informaiion on the
school at G. I. address a note to Chief, U. S. Mar:-
time Service, U. S. Coast Guard Headquarters,
IVashington, D, C.

Earl Burns and his co-workers rate great
credit for the grand job they have accomplished.
It seems that everything has been done and no
expense spared to create a comfortable, pleasant
atmosphere for the boys. When we tell you about
the glass top operating desks with green felt un-
derneath, we think you will understand what we
mean! Many kinks were picked up from this trip
and we expect to benefit by passing them along to
the rest of the gang at our Hq. lab. (And we are
mentally including a couple of those positively
plutocratic lab stools we saw for the first time.
Boy, how we could turn out the gear perched on
one of those!)

We were just able to wind up and shove off on
the last boat at 4 p.m. When the dog days get us
down at La Salle Rd. this summer we’ll think of
those boys out there in Boston harbor with a nice
sea breeze fanning their studious brows. We sug-
gested it as an ideal spot for a hamfest and were
told it might be arranged.

Everyone treated us royally — no request of
ours, however annoying, was refused — whether
it was breaking into an examination and getting
students and instructors to fit into photos or up
on the parade grounds when we experimented for
an hour with 300 men going into various forma-
tions to see which suited our photographic pur-
poses best. (It’s just possible those boys didn’t
appreciate seeing us as much as we did them!)
Regardless, we are certain of one thing — they
will be a credit to Uncle Sam when they are stand-
ing watch aboard any ship.

—C. C. R.
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o Fou the Junior (onstructor —
A Fool-Proof Rig for 80 and 40 Meters

A Two-Stage Low-Power Qutfit for the Beginner

lN DESIGNING 2 transmitter for the begin-
ner, there are three factors which onec” must
attempt to keep in balance. These are cost, sim-
plicity in construction and ease in adjustment
and operation. A review of some of our own work
in the past shows that it has been all too easy to
give disproportionate weight to one of these
factors, thereby to a great extent destroying the
halance for which we have been striving.
Invariably, the factor which is made to suffer
most is that of ease of adjustment and reliability
of operation. Yet careful consideration would in-
dicate that this factor should be most important
of all to the beginner who is immediately in a
quandary when some slight liberty in circuit
value or adjustment, innocently taken, results in
spoiling the performance of the transmitter.
Failures whose sources arc promptly recognized
by the more experienced usually result in dis-
couragement to the beginner who labels the cir-
cuit “N.G.” and tries his original parts in another
circuit with still poorer results. While cost is an
important factor, it is readily possible to carry it
to extremes. The saving of a dollar or two, often
amounting to only ten per cent or less of the total
cost of the transmitter, is really of little impor-
tance, especially if extreme economy results in
tricky adjustments or complicates construction.
The usual beginner’s transmitter is built
around a single tube, following the premise that
more than onec stage will make the first step too
complicated or too expensive. The frequent result
is a transmitter whose coupling to the antenna
eircuit is critical in adjustment for a compromise
hetween maximum output and reliable, chirp-
free keying. To make matters worse, an attempt
is usually made to make up for the lack of addi-
tional power stages by running the oscillator at
high-power input, incurring the danger of erystal
fracture as well. Almost everyone who has had
experience with high-power oscillators eventually
comes around to the oft-voiced conclusion that
most troubles will be avoided if the oscillator, be

it erystal controlled or self-controlled, is treated
as a frequency-control unit with power output
of decidedly secondary importance.

Most of the prejudice toward a two-stage
transmitter for the beginner could be eliminated
if a simple and reliable amplifier arrangement
could be found. The usual triode amplifier circuit
is complicated in both construction and adjust-
ment by the necessity for neutralizing circuits to
prevent self-oscillation. On the other hand, the
unneutralized screen-grid amplifier requires care-
ful placement of parts and shielding at appropri-
ate points. This often results in even more com-
plication than that of the neutralized triode am-
plifier.

There is one well-known amplifier circuit, how-
ever, which has been sadly neglected, although
practice has shown it to be one of the best so far
as simplicity and reliability of operation is con-
cerned. This is the inverted amplifier ! in which
excitation is fed to the amplifier between the
cathode and ground rather than between grid
and ground. In a circuit of this type, feedback
through the plate-cathode capacity (which cor-
responds to the plate-grid capacity in the usual
amplifier arrangement) is degenerative rather than
regenerative and this accounts for the unusually
stable operation of the amplifier under all condi-
tions. In fact, experience with the transmitter
shown in the photographs has indicated that it is
practically impossible to make the amplifier os-
cillate when using a tube such as the 6L6.

Of course, a degenerative amplifier requires
greater driving power than normal for the tube in
the usual arrangement. But since the required
driving power is easily obtained with the normal
oscillator complement, a somewhat greater driv-
ing-power requirement is of no consequence.

i Romander, *‘ The Inverted Ultraudion Amplifier,” QST,
Sept., 1933.

Austin, “Type 59 Tube as Inverted Amplifier,”” QST,
June, 1935, p. 42.

Austin, ** A Different Portable-Eimergency-Transmitter,"”
QST, July, 1940.

The completed beginner's transmitter.
From left to right, the sockets are: 5S-prong
for the oscillator plate tank coil, octal for
the oscillator tube, 6-prong for the crystal
(three prongs wired together on each side),
octal for the amplifier tube and 5-prong for
the amplifier plate tank coil.
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FK +8B
-8 OsC.

€1, Cg — 150-uufd. variable (National ST 150).
(3 — 250-pufd. mica.

4, Cs, Co, C7 —- 0.01 pfd.

R1 — 0.1 meg., l-watt.

R2 —- 500 ohms, 2-watt.

R3 — 50,000 ohms, 10 watts.

{1 — 24 turns No. 18 enam., 13{-inch long, {Y6-inch diam.
Lz — For 3.5 and 7 Mc. — 26 turns No. 18 enam., 134-inch long,

114-inch diam.

For 7 Mc. — 14 turns No. 18 enam., 134-inch long, 14-inch

diam.
Ls — 12 turns No. 18 enam., 13{-inch long, 1-inch diam.

L4 — 9 turns No. 22 enam. close-wound below L.
[.s — See text.

The complete circuit is shown in Fig. 1. A 616
is used in a simplified Tri-tet circuit with fixed
cathode components which make it almost im-
possible to arrive at incorrect operating values. A
combination of cathode and grid-leak bias is
desirable to prevent high plate current when the
circuit is not oscillating and to accentuate the
second-harmonic output.

Components for both cathode and plate cir-
cuits are chosen to obtain output in the two
most-popular frequency bands-—the 3.5- and
7-Mec. bands —from a 3.5-Mec. crystal. Both
bands are covered with s single oscillator coil
hy merely swinging the tuning condenser from s
point near maximum capacity for 3.5 Me. to a
point near minimum capacity for 7 Me.

The circuit of the 616 amplifier is much simpler
than that of the oscillator. The screen and con-
trol grid are tied together to form a zero-bias,
high-x triode and are grounded. A single plate
tank coil may also be used to cover both bands in
this stage, provided it is found possible to couple
the antenna circuit sufficiently tight to load the
amplifier to normal plate current. Dimensions are
given for a separate tank coil for 7 Me. with a
Jower inductance which will permit coupling
more readily if difficulty is encountered with the
larger coil. This stage operates as a straight
amplifier on both bands. The amplifier is coupled

At plate voltages above 300, the screen
voultage-dropping resistor, Rz and by-pass
condenser, U7, not shown in the photograph
should be added. Type 6V6’s may be used
without circuit changes at 300 volts or less,
but type 6L6’s should be used at higher
plate voltages.
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AMP.
Fig. I — Circuit diagram of the beginner’s two-stage transmitter.

to the oscillator by means of a small
winding, L4 close to the bottom end of
1.1 on the same form. A winding, Ls, of a
few turns at the bottom of L4 serves as
a link for coupling to an antenna tuner.

Construction

Although in the long run construction
on the popular metal chassis requires no
more time nor skill than wood-frame
construction, it is true that the latter is
more readily accomplished with tools
ordinarily found about the average
household. Unfortunately for the wood-
working amateur, however, most com-
ponents available these days are designed
for metal chassis mounting and do not
readily lend themselves to mounting on
wood. Some of the difficulties with wood
have been eliminated by the simple con-
struction shown in the photographs. The
frame consists of an assembly of four
pieces of “one-by-two’’ strip which per-
maits flush-mounting of sockets with small
wood screws without the necessity for cut-
ting large holes. The terminals are easily accessible
for wiring. The two longitudinal strips are each 12
inches long. They are spaced 114 inches apart to
fit the Amphenol type MIP sockets. The length
of the side rails will depend upon the actual
measured width of the stock. A protective pancl
made from a scrap of ply-wood completes the
construction. The frame is finished off with 2 or 3
coats of shellac, sandpapering after each couat.
Rubber feet at each corner provide clearance for
the two small variable condensers at either end.
The condensers may be mounted on the side
rails with countersunk machine screws, as shown,
or single-hole-mounted on the pancl. Since series
plate fecd is used in both stages, insulated-knob
controls must be used.

The oscillator cathode coil, L3, is wound on a
Millen 1-inch pinless form and fastened with u
woodscrew behind the oscillator tube socket. The
ends of the coil are left long enough to extend to
the appropriate terminals. The 5-contact ter-
minal strip for power-supply and key connections
should be mounted on angles far enough inside
the rear edge to prevent any possibility of acci-
dental contact. The National R100U r.f. choke is
fastened to one of the terminal-strip mounting
SCrews.

The arrangement of parts makes wiring with
short leads quite effortless. A picce of No. 12 or
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Fig. 2--Suggested power-supply circuit for the
begmner s transmitter.

C —Two S-Md 450-volt working electrolytic condens-
ers in series.

[, —- 10-henry, 150-ma. filter choke.

T — Broadcast replacement transformer, 400 volts each
side of center, 150-ma. d.c., with 6.3-volt and
5-volt filament windings (UTC S-39 — use low-
voltage secondary taps on high-voltage second-

ary).
Rectifier tube — Type 83.

No. 14 bare bus wire is fastened along the rear
strip to serve as a grounding wire. The un-
erounded sides of the heater and coupling circuits
are run close alongside the grounding wire with
insulated push-back wire. Other connections are
made directly from point to point with by-pass
condensers connecting directly between the points
to be by-passed and the ground wire.

Power Supply

Of course, the power output obtainable from
the unit will depend to a great extent upon the
plate voltage used. The transmitter has been
tested thoroughly at a plate voltage of 450 for
periods of 15 to 20 minutes with the key closed
continuously with no sign of crystal heating nor
of creeping in plate current, even when the ampli-
fier was running at power inputs as high as 60
watts. Operation of the 6L6 as a triode, rather
than us a tetrode apparently eliminates this
trouble which is often experienced with the tet-
rode arrangement when an attempt is made to
operatc the amplifier at high input.

Fig. 2 shows the diagram of a simple power
supply using a condenser-input filter. Any of the
cheaper transformers designed for broadcast-re-
ceiver replacement service will be satisfactory,
hut if one is not already at hand, one delivering
400 to 440 volts each side of center with a current
rating of 130 to 150 ma. will be about optimum
for maximum power output and its cost will be
but slightly above the lower-voltage types. Plate
woltage in excess of 450 is not recommended.

Tuning

Before tuning, a careful check of wiring should
be made. In connecting up the unit, the key
should be connected between the two terminals
marked K in Fig. 1. The two 6.3-volt heater
leads should be connected to the terminals
marked F. Negative high voltage will be connected
to the terminal marked —B (common with one
side of the heater and key). Separate terminals
are provided for the positive high-voltage connec-
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4. tions so that individual meters or other resonance
mdxcators may be connected in each lead. If
standard-type meters are not available, cheaper
meters will do almost as well, since their chief
function will be that of indicating resonances. In
fact, a single meter may be used and placed per-
manently in the amplifier lead after one has be-
come accustomed to the operation of the oscilla-
tor. A separate meter for the oscillator should
have a scale of 0 to 150 ma., while the one for the
amplifier, or for use in checking both stages,
should have a scale of 0 to 200 ma. In case even
cheap meters are deemed too expensive, dial
lamps may be pressed into service. The 150-ma.
type (No. 40 tan bead) may be used for the os-
cillator and the 250-ma. type (No. 46 blue bead)
for the amplifier.?

In connecting the meters, or other indicators,
a wire from the positive high-voltage terminal of
the power supply is connected to the positive side
of the oscillator meter, while the other side of
the meter connects to the terminal marked 4+ B
)SC. A second wire from the positive terminal of
the power supply goes through the amplifier
meter in a similar manner to the terminal marked
+B AMP. In case only a single meter is used, it
is connected in one of the two previously-men-
tioned leads, while the second lead from the power
supply goes directly to the transmitter terminal.

The 3.5-Me. coil should be placed in the ampli-
fier for initial tests. With the power supply
turned on, allow about 30 seconds for the heaters
to come up to temperature, while setting both
condensers at maximum capacity, and then close
the key. The oscillator should show high plate
current, while the amplifier should draw but a
few milliamperes. Tune the oscillator tank con-
Jdenser C'; until there is a sharp dip in plate current
indicating oscillation. At the same time, the am-
plifier plate current should rise to a high value.
Tune () to produce maximum dip in oscillator
plate current and then adjust ('a for maximum
dip in amplifier plate current. A check will show
that the oscillator will cease functioning when-
ever (' is adjusted somewhat to the high-capacity
side of resonance. 'y should be adjusted to &
point as close to the maximum-dip point as pos-
sible but sufficiently far on the low-capacity side
to allow reliable keying. The transmitter is now
tuned up for 3.5-Mc. output.

Now swing C1 to a point near minimum capacity
where another dip in plate current will be found.
This will be accomplished by high amplifier plate
current. The amplifier tank condenser, C2, may
then be tuned to a point near minimum capacity
where a second dip in amplifier plate current will
now be found. The transmitter is now tuned to

2 For further information on the use of dial lamps as in-
dicators see:

Sutter, ‘““ What, No Meters?”, QST, Oct., 1938, p. 49.

Sutter, “Current vs, Color of Pilot Bulbs,” QST, March,

1939, p, 62,
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the 7-Me. band. If the 7-Me. coil is used in the
amplifier plate circuit, tuning of the transmitter
will be similar except that amplitier resonance
will be found at a point near maximum capacity
of Ca.

Since the oscillator continues to function at all
settings of (', on the low capacity side of resonance
at the fundamental, no cessation of oscillation
will be encountered when working at the second
harmonic of the crystal and the oscillator tank
circuit may be tuned to the exact point of mini-
mum plate current. As a word of warning, a
crystal ground to a frequency between 3500 and
3650 ke. should be used to work both the 3.5- and
7-Mec. bands. Crystals of frequencies higher than
3650 ke. may be used for 3.5-Mec. work only, since
their second harmonics fall outside the 7-Mec.
band.

Antenna

This transmitter will, of course, work with any
of the various antenna systems in general use
designed for 3.5- and 7-Mec. operation. A very
good type is an antenna 136 feet long, with tuned
feeders 67 feet long at the center. With these
dimensions, parallel antenna tuning will be used
on all bands. The antenna tuner should consist of
a small-type 330-uufd. variable condenser (or an
old b.c. receiver tuning condenser) in parallel
with a coil consisting of 13 or 14 turns of No. 18
wire spaced to occupy a length of 114 inch on a
114-inch-diameter form for the 3.5-Mec. band.
For the 7-Me. band, the coil should have about 8
turns of the same diameter and length. The form
should be fitted with a link winding of a few
turns wound at the center of the antenna-coil
winding.

With the feeders connected across the antenna~
tuner condenser terminals and the link on the an-
tenna tuner connected to the link on the amplifier
coil by a pair of closely-spaced wires, tuning the
antenna tank circuit to resonance should cause an
increase in plate current to the amplifier. Plate
current will be maximum when the antenna cir-
cuit is tuned to resonance. The number of turns
in each link winding should be adjusted until the
amplifier draws a maximum of about 100 ma. as
the antenna is tuned through resonance when the
amplifier is operated at 450 volts. At 350 volts,
the maximum plate current should be limited to
about 75 ma. as optimum loading. Make sure that
tuning of the antennsa circuit has not disturbed
the tuning of the amplifier tank circuit by a
final retuning of the amplifier tank circuit to
maximum current dip. As the loading is increased,
the dip will become less pronounced.

Since it is difficult to give exact figures for
antenna-coil dimensions, it may be found neces-
sary to add or subtract a turn or two from the
number suggested above. The idea is first to
get the antenna circuit tuning to resonance by ad-
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justing the coil and condenser and then adjust
the links for proper loading.

After the antenna-coupling links have bcen
adjusted the following procedure should be
followed: First tune the oscillator tank to reso-
nance, then, with the antenna condenser set at
minimum capacity, tune the amplifier tank circuit
to resonance. The third step is that of swinging
the antenna tuning condenser up to the point
which gives maximum amplifier plate current. By
following this procedure it will usually be found
that the tuning of the amplifier has not been
disturbed. This should be verified by retuning
the amplifier tank circuit slightly to make sure
that it is still at the point of plate-current dip.

It may have been noticed that no actual figures
of currents have been given in the foregoing in-
structions in tuning. The reason for this is that
exact values will depend upon the plate voltage
used. The following values, taken at two specific
plate voltages, may be used as guides, however.
At 350 volts, the oscillator plate current at reso-
nance should run about 25 to 35 ma., the amplifier
minimum plate current with no load at 20 ma.
with the large plate coil and 25 ma. with the 7-Me.
coil, and grid current to the amplifier 40 ma. on
either band. With the final loaded to 75 ma., .
the output on either band should be 10 to 12
watts.

At 450 volts, the oscillator plate current at
resonance should run 30 to 40 ma. (the higher
value when operating at 7 Me.), the amplifier
minimum plate current without load 25 ma. with
the large coil and 35 with the 7-Me. coil, grid
current 55 ma. With the amplifier loaded to 100
ma., the output on either band should be be-
tween 20 and 25 watts. Oscillator screen voltage
will remain practically constant at 250 volts
with the transmitter in operation at either plate
voltage.

The adjustment of the antenna coupling and
tuning system will be the most difficult part of
the job of getting the transmitter built and on the
air, Once this difficulty has been bridged, we
think that you will agree that its smoothness of
operation and reliability is just about all that
could be asked for.

-~ D. H. M.




Improving the Transmitting Loop

Side Loading for Increased Radiating Properties

nYy

Avosr since the inception of radio
transmission the notion of using loop antennas
for the propugation of radio waves has appealed
to a goodly number of the amateur fraternity.
The convenient physical form and the marked
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Fig. 1 — 'The loop circuit with side loading. L; and L2
are the loading coils, described in the text.

directional properties of the loop are assets
greatly to be desired in an antenna for use with
a portable transmitter for the five- or ten-meter
bands, or even for home locations where space is
limited and it is impracticable to erect the large,
cumbersome framework needed for the common
type of array. The attractiveness of this type of
radiator was further enhanced when, in 1939,
J. L. Reinartz! described a loop antenna with a
definite unidirectional pattern, a unidirectivity
not predicted by the existing theory and still
without a complete mathematical analysis.

One very serious drawback, however, pre-
vented any very general use of these loops. Their
overall efficiency was very low. Even the loop
developed by Reinartz, while almost infinitely
superior to anything that had been introduced
to the amateur previously, still failed to produce
an overall gain quite equal to that of a simple
dipole.

However, recent developments chiefly due to
E. M. Williams have produced a loop which has
a gain of about 1.4 decibels over a simple dipole,
thus removing this last and very formidable ob-
jection to the use of frame aerials. Perhaps those

JAMES H. GREEN, JR..,* WS8MYW

of you who have been wondering how you could
get that five- or six-element beam into the space
allotted to you by the family may find your
answer in the description which follows, for these
loops may be combined in much the same fashion
as simple dipoles to form multi-element beams.
In attacking the problem of how to increase the
efficiency of the loop anienna for transmitting
Williams® started by recognizing the fact that for
maximum radiation in any given direction it was
necessary to construct, if possible, a loop with
current maximsa on the two sides perpendicular
to the direction in which the greatest radiation
was desired. With reference to Fig. 1, in which
the loop is diagrammed, this means that if we are
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Fig. 2 — Ficld strength patterns of loop (solid line)
and dipole (dotted line). In the optimum direction the
inopl field strength is 1.4 db higher than that of the
dipole.

to have maximum radiation in the X direction
current loops must appear on the sides marked
“front” and ‘“back.” The greatest radiation
actually will occur off the front or open side,
while 2 minor lobe will be found off the hack.
This is shown in Fig. 2 which gives the direc-
tional pattern of the loop as compared to that of
a simple dipole, and will be discussed in more
detail later on.

Transmission line theory predicts that this
desired distribution of current is that existing
in a half-wave transmission line. We may assume,
therefore, that by loading the loop with induc-
tances of the proper value a condition electrically
similar to that existing in the half-wave trans-
mission line could be obtained with a loop having a
periphery much smaller than one wavelength.

Williams tried this with a loop one eighth of

* 1593 Yale Station, New Haven, Conn.
14, L. Reinartz, “Half Wave Loop Antennas,’ QST,
vol. 21, pp. 27-29, Oct., 1939.
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2E. M. Williams, *“Radiating Characteristics of Short
Wave Loop Aerials,” Proe. I. R. E., vol. 28, No. 10, pp.
480-484, Oct., 1940.
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1 wavelength square and found that the desired
current distribution was obtained with a loading
coil of 180 ohms reactance placed in the middle of
the back of the loop.

This loading also produced the optimum time-
phase relationship hetween front and back for
unidirectional X radiation, according to the
transmission line theory being used. It might he
well to point out here that the use of transmission
line theory in the study of this particular problem
is scarcely justifiable if one is attempting a rigor-
ous mathematical analysis. Here, however, no
such attempt is heing made. The theory is being
used only as an aid to good guessing as to what
live of attack to follow in the experimental
investigation of the problem.

Side lLoading
Perhaps because of this inadequacy of the
transmission line theory a completely unidirec-
tional pattern was not obtained from the loop
described above. The suggestion was made by
Williams that perhaps some other arrangement
of loading coils would produce a completely uni-

/4/
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concentrec line to xmitter

Fig. 3 — The three-loop array for increased gain and
directivity. A 50-ohm concentric line is used for feeding
the loops.

directional loop. Working on this suggestion we
tried all possible locations of one and two loading
coils and found that none of these produced the
desired results. One, however, was found which

By appropriate loading of aloop having
sides of the order of one-eighth wave-
length long, radiation in the optimum
direction greatcr than that from a con-
ventional doublct can be sccured. Thus
compactness and directivity can be ob-
tained without sacrifice of transmitting
range.
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A close-up of one of the loops. The loading coils in the
sider are clearly visible in this photograph, as is also the
spur feeder of concentric line.

was considerably better than the others tried.
This one, shown-in Fig. 1, is realized when one
loading coil is placed in the center of each side.
The pattern of this arrangement is not completely
unidirectional but the overall gain is slightly
better than that of any other arrangement. T'his
presumably is beeause the loading coils are placed
at points which are current nodes, not loops,
leaving the current maxima along straight pieces
of wire. These loading coils, L; and Lg on the dia-
gram, should have a reactance of slightly more
than 360 ohms. It is found to be advisable to
insert coils of approximately the right size (10
turns, 1 inch in diameter, spaced to occupy 4
inches, for 112 Mec.) and to tune for maximum
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Fig. 4 — Measurcd gain over dipole for two loops at
various center-to-center spacings, fcd in phase. Planes
of loops are parallel.
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radiation.? This precau-
tion is advisable inas-
much as the reactance
’ of the loop itself changes
somewhat depending
upon the size of wire used
and other indeterminate
factors. The tuning may
. be easily accomplished
& by shorting turns until
g maximum reading is ob-
b tained on a field strength
meter or on an r.f. cur-
rent meter inserted in
series with the loop at
the junction with the
transmission line.

For the purpose of de-
termining the proper
type of transmission line
to use with the loop an
accurate measurement
of the impedance of the
loop was made. It was
found to be very low —
approximately 50 ohms
~— g0 that the loop may
be fed from a twisted
pair or, preferably, a concentric line.*

One of the few faults to be found with the an-

A three-loop array for
112 Mec. The concentric
fecd line is the vertical
support.

tenna is that a fairly high component of its radia-
tion is in the Z direction. This fault can be cor-
rected, it is found, if two or more of the loops are
placed side by side (common Z axis) at a spacing
of one-half wavelength.?

In the model in use at WSMYW/1 a concentric
line coincident with the Z axis of the loops fecds
three such loops through short spurs which run
from the main feed line to the loop terminals (see
Fig. 3). Tests indicate that arrays made up in
this way are equally good in directive properties
and overall gain as a broadside array of simple
dipoles and are in addition more compact and
easily managed.

3 The inductance of a coil having a reactance of 360
ohms is equal to 57.3/f; if f is in megacycles the inductance
will be in microhenrys. A coil of the required inductance can
be constructed with aid of the Lightning Radio Calculator,
or from the Handbook formula

34498

0.242
where N is the number of turns, 4 the coil diameter, B
the length of the winding, and L the inductance in micro-
henrys. — Eb.

4 The method by which this measurement was made,
which may be of some interest to the advanced amateur
who is faced with the problem of making measurements
at ultra-high frequencies, is described by Lewi Tonks in
Physica, June, 1932, pp. 1-11.

5 Close spacing is also possible, loops being spaced 1/10
of a wavelength, This is advisable when more than four
elements are to be used.
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June 7th-8th—Ninth A.R.R.L. Field Day!

Test Self-Powered Emergency Rigs Afield— Arrange Outings, Report
Results for QST — Don°t Miss Radio Opportunity in the Field Day

CLUBS are all invited to encourage their
members to build portables and to arrange special
Field Day activities. Every amateur is invited to
take part, whether or not able to participate in
club plans. Join a group or get up a group to get
maximum fun and profit from FD opportunities.
Test equipment in the Field Day. Ask for appli-
cation forms for registering equipment and avail-
ability in ARRL’s Emergency Corps, if you do
not already hold a membership card in this organ-
ization. Plan for an outing. Make testing of self-
powered stations in actual operation the watch-
word. In making FCC notification® refer to Order
No. 73-D which authorizes properly notified
operation of portable amateur stations partici-
pating specifically in the ARRL Field Day Tests
for the period of that test.

No amateur station should be regarded as

LI To comply with FCC regulations for portable station
operation, licensees must make advance notification of the
location in which the portable will be operated, to the
Inspector-in-Charge of the district, and use proper station
identification (DN 1-2, etc.) unless work is confined to
28-Mec., 56-Mec. and higher frequency amateur bands.
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complete without some measure of sclf-powered
equipment. Get set in however modest a way for
such contingency. Take part in the FD; it'’s often
a revelation what 20 or 25 watts can do! The
annual FD is dedicated to testing in actual
operation, independently powered station equip-
ment. 7o be prepared for communicalions cmer-
gencies requires advance readiness on the part of
every amateur. The operator must have the
equipment, know how to set up quickly for
efficient operation, know how to formulate and
handle messages (proper order of parts, check,
receipting for responsibility, recording of han-
dling data), know how to tune up workable
ready-cut antennas in new locations, how to
make the most of low power, and many other
things. Operator experience is as essential as the
equipment.

Operation: The aim for each field-portable is
to work as many other amateur stations as
possible (either home or afield) in the time al-
lotted. Report your FD location and circum-
stances by radio message to ARRL. Advance
entry is not required. All participating will use

OST for



the call (c.w.) CQ FD or ('phone) CALLING ANY
FIELD DAY STATION. Mobile work does not count.
It is a test of portables. Manufactured contacts
with any station or stations of members of the
same field group in the contest do not count.
Any or all amateur frequency bands may be used.

Portable stations operated in the field (away
from ““home’’ address) are cligible to submit field
scores. Only portable set-ups may be listed with
¥D classification. Individuals or groups under
one call must be “in the same locality,” “in one
group or building or field”’ constituting a single
FCC-notified ! location. To have points count,
all station control points at a FD station must be
within 500 horizontal feet of some given point.

The Operating Period: Operating time for
the FD shown in logs must be between Saturday,
June 7th (4 p.M. EST, 3 p.Mm. CST, 2 p.m. MST,
1 ».m. PST), and Sunday, June 8th (6 p.m. EST,
ete.).

Note that the specification of time has been
changed from 4 p.M. LOCAL time this year so that
all stations open at the standard time specified for
their area, time in all instances corresponding
exactly to that specified in the F.C.C. Order No.
78-D to make our Field Day successful.

FD Scoring: Each non-portable amateur
station worked counts one point toward the score.
Portable-to-portable contacts will count #wo
points. The same station contacted again counts
again only if the FD transmitter credit reported
was on a different amateur frequency band, as
for example, a contact when using 3.5-Mec. c.w.,
followed by one with the FD set up on 3.9-Mc.
'phone, on 7-Mec. c.w., etc. An extra credit of 25
points 2 before multiplier may be claimed for
radio origination of not more than one message
addressed to ARRL Hq., provided only message
copy is submitted with claimed score. FD Mes-
sages to Hq. all will include the following data:
Number of operators, location, conditions, power.
One additional point (also before multiplier) may
be claimed for radio handling of each FD message
of another group if copy showing full handling
data is submitted with station list and claimed
score (34 point for receiving and 14 point for
radio relay transmission).

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

(a) Up to and including 30 watts — multiply

score by 3.

210 points will be deducted from the possible 25 for in-
correct check, failure to show full handling data, improper
order of sending preambles, or other defects or variance from
standard ARRL procedure. Word count for correct checking

is explained in The Radio Amateur’s Handbook, Chapter 31,
page 432. (Change example 6YA2 to read 4 words.)
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HOME STATIONS

Home stations are invited to list all
their contacts with FD stations in the
above period, sending these in for a sepa-
rate score listing — to show what they
can do —and to encourage the cause of
amateur preparedness even if they are
personally unable to join a FD group as
yet. Home station scores will be THE
NUMBER OF FD PORTABLES WORKED plus
POINTS FOR FD MSGS HANDLED (1 eca.
rec'd if copy mailed Hq.) (2 for relays;
1 when rec'd, 1 when sent forward). Sta-
tions claimed must be listed with the time
worked, and message credits must be sub-
stantiated by copies of the messages, with
full handling data.

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

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

Entries for stations located in the North-
western, Pacific, Rocky Mountain, Southwestern,
and West Gulf Divisions may have the score
computed as above described multiplied by a
final multiplier of 1.5 to assist in equalizing con~
tact opportunity for Field Day set ups in the less
populous areas.

Reporting: Score claims must be shown as the
sum of points for each set-up. A station-workéd
list for each band must show contact times for
each contact. A statement covering on-off times
for bands and transmitters is required. State the
maximum number of transmitting units in simul-
taneous operation at any time. Attach copies of
all messages for which any credit is expected, just
as handled and with time and stations indicated.
Note the source(s) of plate and filament power,
along with the “watts input” for each rig. All
reports to count must be mailed on or before
July 11, 1941, to constitute an entry.

In the event of any doubtful points the inter-
pretation and evaluation by the rules committee
on the matter in question will be final. For the
purpose of QST listings groupings of participating
stations will be based on the maximum number of

(Continued on page 76)




AN THE roster of League directors we find
many actively contributing to the national de-
fense. Lt. ‘“Brad” Martin, 3QV, is on active
duty at the Philadelphia Navy Yard. Robert

Kirkman, 2DSY, is doing civilian research work
for the Signal Corps at F't. Monmouth. Raleigh
(N. C.) State College will have to get along for a
while without Capt. H. L. Caveness, 4DW, now
military representative on a sclective service
board. Lt. (jg) G. L. Dosland, 9TSN, has for-
sauken his law practice to instruct at the Navy’s
Indianapolis radio school. Ens. W. A. Green,
5BKH, has just been called to active duty. Fred
Young, YMZN, has a year's leave from teaching
to inspect ground schools of the ("AB’s training
program.

Radiomen on the U.8.S. Vincennes, down
Puerto Rico way, include Casey, 1LXP; lLec,

1IRJ; Eberbhardt, 9¥TJ; Gualambos, 3EPQ;
Ctermak, 2JSB; Bartosik, SQCR; Borcher,
9PPY; ( Joulom be, 1M VG ; Weigand, 9LHY:

Lewis, 5BNS; Oebmer, 1LQD; Jewett, 2MGD,
and Muhlbach, 2IUH. RM1c Brand, 8NTQ, and
CRM Thompson, 9INX, operate under Lt. (jg)
McAllister, SHKT, aboard the Dubuque. Ens.
Jones, &6BRQ, supervises a communications
watch on the (Jklahoma. Former Director (lass-
cock, 9FA, reports Colorado Naval Reservists
on active duty as follows: Fairfield, YREU;
McClelland, 9DSD; Haase, 9GLI; Samuel,
9SBB; Fearn, 9TEJ; (loleman, 9TSQ; Parks,
9MTE; Hooper, 9BYY; Richards, 9KSE; Miller,
9WTW, and Lt. (jg) Shields, 9PWO.

Ens. Wicks, 1IZO, is an instructor at the
Annapolis Naval Academy, while his former re-
serve superior, Lt. Young, 1CAB, handles com-
munications for the Kaskaskia. OMs Edwards,

SERVICE RECORDS WANTED

We are compiling data on the partici-
pation of radio amateurs in defense
work, and want the following informa-
tion from all amateurs serving in radio
work with our military forces. A postcard
will do the job:

(1) Areyou a Selective Service conscript, a volunteer,
or a reu.-rvnt on active duty?
) For how long a term are you serving?

P (3) ;l your service in the Army, Navy or the Marine
orps; .
(4) To what outfit or organization are you i d?
(5) Locnnon; where is your organization stationed?
(6) What rank or rating do you hold?

(7) What is your present radio duty assignment?
; ‘Were you previously a member of NCR or AARS?
Give your name and your home call.

6RDQ, and Munsell, 6PCP, are “strikers”
(apprentice radiomen) aboard the Coast Guard's
Itasca. Chicago is well represented on the Sacra-
mento, with CRM Janiga, YHPQ, RMlc Nam-
eny, 9FZH, and Sle¢ Varga, YWIB, handling
communications agsignments. RMle¢ Storms,
4ETA, and Baker, 4FIL, monitor from the Navy's
DF station at Jupiter, Fla. Seamen Larson,
9UJG, and Winkleman, 7THCW, are learning
Navy ropes at San Dicgo and Los Angeles, re-
spcctlvelv San Francisco’s SCM Hughes, 6CIS,
is RMlc on active duty at Long Beach. NPG’s
(S. F.) operating crew includes Radiomen Powell,
60EI, Rose, 6DNTU, and Nelson, 6QGN. RMIlc
Nagata, 2EGI, is teaching procedure to Navy re-
cruits at Floyd Bennett Air Base, and Lt. {jg)
Harry Tummonds, 8BAH, former Ohio SCM, is
ditto at Great Lakes, 111

When the New York National Ciuard (27th
Div.) was called into service at Ft. McClellan
(Ala.) last winter, it included Lt. Pritchard,
2[HM, as communications officer, and Sgt.
Nerf, 2NHP, and Pvt. Robinson, 2KPH, as
radio operators. (C'pl. Brands, 9YTV, pounds
brass at the past radio station, Ft. Sheridan
(Ill.). Supply Inspector Coan, 2AUQ, makes cer-
tain the Signal Corps at Ft. Monmouth gets its
money’s worth. One of Ft. Bragg’s (N. C.) Army
Net watches is assigned to Ple Hawn, 4HBT.
Sgt. McClain gave up 4FCB to become K6SZH
and an air mechanic at Wheeler Field, Hawaii.
More Camp Shelbyites are Radio Sgt. Bennett,
9EUP, Pvt. Babb, 80OIL, Lt. Schwenn, 8CGN,
and Staff Sgt. Richie, 9TKYV.

Capt. Newman, 7YG-GPZ, is liaison officer
for the Ninth C.A., AARS. Former QSL Manager
Melvin, K5AP-W4FBD, is an Air Corporal at
Albrook Field, C. Z. Signal Corps 1st Lts. in-
clude Peck, 3SCND, at Fort Knox; Janes, YKS,
at Ft. Des Moines; and Blencoe, 9ESM, at Camp
McCoy (Wis.). Lt. Buckalew, SASW, finds
AARS experience helpful in his present duties
at Ft. George Meade (Md.). In the 36th Signal
Co. at Camp Bowie (Tex.) we find Lts. Nemie,
5GYA, and Wells, 5HRV; Staff Sgt. Aldridge,
5(GGWF; Cpl. Cannon, 5IMB; and Pvts. Richard-
son, SEWK, Chewing, 5I0E, Bowers, 5EWZ,
and Riggs, 5JM.

In the Lieutenant-Colonel department: Davis
Boyden, 1SL, was recently made division signal
officer of the Massachusetts State Guard. League
Asst. Director W. A. Beasley, 9FRC, is with the
35th Division at Camp Robinson (Ark.). Down
at Camp Shelby we find Cleveland’s SAV,
Robert C. Bohannon, with an eye out for Ohio
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amateurs “caught in the draft’’ so he can get
them assigned to his section of the Signal Corps.
Then there are Lt. Cols. Calvin Burkhead,
K4GTH, of the Signal Office in San Juan, P. R.;
James C. Hughes, 9BQU, at the Ft. Bragg
(N. C.) replacement center; and Stanley G.
Saulnier, 9DJZ, at Ft. Knox.

The newly-formed 1st radio intelligence com-
pany at Ft. Monmouth, now training its mem-
bers in monitoring and direction-finding work,
includes the following hams assigned duties as
intercept operators: Cpl. Russell, K6SMD; first-
class privates Barolet, 1KLR, Sickly, 8ROU,
Priggen, 1IMCJ, Bissonette, K6MAW, and pri-
vates Podolsky, 1IMYP, and Bottorff, 3HTL.
Plc Schoner, 8LYF, and Pvt. Getter, 1M1J, are
maintenance men. In free hours they all keep
WSROU/2 and WIMCJ/2 plenty active on the

Out near Pearl Harbor, Hawaii, operating on
the U.S.S. Pennsylvania, are RM1lc¢ Lundmark,
9MGS, RM1c Hallet, 608X, and RM2¢ Ryburn,
8RGK. Among the crew at NAD, Boston Navy
Yard, are Lt. Story, as communications officer,
and CRM Paounoff, IEOB — the latter of Massa-
chusctts AARS fame. RM3c¢ Knickerbocker,
S8RZP, and Sims, 8RZZ, are operating buddies
on the Philadelphia, out Hawaii way. One of
the yachts converted by the Navy for patrol
work is the P(C509, on which Radiomen Meyro-
witz, 2EVQ, Goldberg, 2I1EK, and Szafranski,
1AFG, handle communications assignments. Ens.
Atchley, 1HKK, is taking further d.f. training at
Charlestown (Mass.) Navy Yard. RM3c Haire,
1LLY, and Leonard, 1DIJ, operate on the St.
Louis.

Cpl. Babin of the Marine Corps has finished
radio school and is now en route to Cuba. RM3c
Ledbetter, 9WTT, is assigned to the aircraft
carrier Enterprise, and CRM Garmston, 6NKM,
mixes observing and radio operating on her
gister ship, the Lexrington. More temporary
Hawaiianites are RMlc Dmitruk, 9NUN, and
Mitchell, YTHE, aboard the Detroit. OMS
Roberts, 5DRQ, and Minton, SFUE, are buddies
from Dallas at the Navy’s Charleston (S. C.)
school. RM1c Baddorf, 3FZO, operates at the
Cape May (N. J.) air base, and RM2¢ Maciejko,
1GVYV, is stationed at Conncecticut’s Meriden
airport. RM2¢ Hoffman, 9YLE, prepares for a
trip to Panama operating aboard the YP26.
RM3c Hunter, 2MAB, finds amateur past ex-
perience invaluable aboard the Teras. CRM
Jenkins, 8GWY, reports his unit has sent RM2¢c
(ilehrist, 8JJJ, and RM3c Giroux, SMPN, to
active duty.

Hams at Ft. Dix (N. J.) in the 174th Inf. are
Tech. Sgt. Erickson, 8QLJ; Staff Sgts. Howe,
8SZK, Vaccarelli, 8UQJ; and Ortner, 8PSO; Sgt.
Reisch, 8RTC; and Cpl. Boss, 8TZC. All have
radio duties, and many were previously AARS
members. Dr. McArthur, 4FCW, is contributing
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his bit with a medical detachment at Ft. Jackson
(S. C.), where also is Staff Sgt. Beeler, 4FUI,
in the radio section. At Camp Beauregard (La.)
are Ple Litwin, 8UKD, and Fallis, 9BAR. Sgt.
Allyn, 4EEP, former AARS member, is stationed
at Camp Blanding (Fla.).

When the Naval Reserve Radio School at Los
Angeles convened early this year for several
months’ radio and signal training, fifty-four hams
were in the first class, representing sixteen states
and four call areas. Our thanks to 7IIA for the
following list: 6AXC, R. E. McLarney; 6CUQ,
Ed Hawkins; 6DLF, A. J. Hopkins; 6FDL,
Leroy T. Petersen; 6FTV, Ed Falls, Jr.; 6FVQ,
N. O. Wicker, Jr.; 6HKX, Bob Spargo; 6JNU,
Al Sperry; 6KRM, Roy Dunnan; 60NG, Jack
Sanders; 60NK, Russell Smith; 6HQW, Bill
Rex; 6ROI, James Chiles; 6RPW, Dave Kerr;
6STH, Glen Nish; 6TAC, Ed Follmer; 6TCA,
Hobart R. Clark; 6TJF, Dale Welling; 6TJL,
Bob Tatarsky; 6TLG, Dan Wachner; 7TBMF, Ken
Stone; 7ECI, E. Zochert; 7EPH, Thad 'T. Tull;
7GMH, E. J. Miller; 7GSX, Jim Hargis; 7GYQ,
Pat J. Carty; THCW, F. 8. Winkleman; 7THEK,
R. A. Smith; 7HES, D. W. Lindstrom; 7HQJ,
Robert Buckbee; 7IBC, Albert T. Lenny; 71IA,
Edwin H. Marvin; 8QHC, Curt Craig; STWL,
Blaine Ringler; 8UGV, Dale Andrews; 8UMX,
Don Meyer; 9ARQ, Chas. V. Crane; 9CCA,
W. L. Lungstrum; 9DSF, John G. Gale; 9GRP,
F. G. Soyring; 911Y, Mike Brennan; 9I1VJ, W. L.
Wright; 91YH, Don Stewart; 9JTT, D. A. Berke;
9LRW, A. T. LaPlante; 9NGU, Edw. Christen-
sen; 9OGN, Harry Wright; 90KG, Zeno W.
Jones; 90YA, Gwynn Lassey; 9UGN, Bob
Glamm; 9VLA, George R. Mole; 9WIA, Ralph
Van Natta; 9WZC, B. W. Lewis and 9ZVN, Bill
Culp.

—J. H.

Stra

This gem from a letter to our Technical Infor-
mation Service: “I am aware that everything
published in QST is copyrighted, but may I build
one of these sets just for my own use?”

At the Mitchell Field, L. 1., Barracks T73 is
directly across the street from Barracks T88. -~
W3FIS.

CIRCULATION STATEMENT
PUBLISHER’S STATEMENT OF CIRCULATION AS
(GIVEN TO STANDARD RATE AND DATA S8ERVICE

Thxs is to certify that the average circulation per issue of
QST for the six months’ period July 1st to and including
December 31, 1940, was as follows:

Copies sold .. 41,577
Copies distributed free . . 621
Total.......... 42198

]& B Warner Busmess Manager
D. H. Houghton, Circulation Manager

Subscribed to and sworn before me
on this 13th day of March, 1941
Alice V. Scanlan, Notary Public



Tube Keying

BY BYRON GOODMAN,* WI1JPE

¢

The tube keyer used to obtain the oscillograms shown
on these pages. ‘This unit is more claborate than ix
necessary for most installations, and it is usually neces-
sary to use only one or two tubes, unless a high-current
circuit is being keyed. The knobs on the right-hand side

control the degree of lag introduced by the keyer, the .

jack at the front is for the key leads, and the binding
posts on the left are used to connect to the keyed circuit
in the transmitter. A separate filament transformer was
necessary to handle the four 45 tubes in this case, but
normally a single transformer would handle both the
blocking voltage and keyer tube filament requirements.

¢

14
l‘ 0 oBTAIN clickless keying of any trans-
mitter, it is necessary to use a filter circuit that
will slow up slightly the “make’’ and ‘“break’ of
each character.! The most common system uses
an inductance in series with the key lead and a
capacity across the key, the values depending
upon the current and voltage of the circuit. Since
the filter values will not be correct for a different
value of current, any filter used will be a com-
promise unless the keyed circuit works at the
same current value for every frequency band and
tuning condition, and not many transmitters are
built that way. Further, changing the keying to
some other circuit or transmitter will require new
filter constants unless the voltage-current ratio
happens to be similar.
What is needed is a gadget that can be applied
to the transmitter and give the proper degree of

* Assistant Technical Editor, QST.
1 Goodman, **Some Thoughta on Keying," QST, April.
1941.

Articles on keying the past two months
have shown how it is impossible to design
a single key-click filter that will handle
the keying of any transmitter. However,
it is possible to build a ‘‘little black box”’
that will handle any rig, provided the
rules set forth in this and the previous
articles are observed, and this story
points out the important factors in the
construction and use of the ‘“little black
box’’ == or tube keyer, as it is known to
most.

keying lag for many various tuning conditions
without readjustment. Tube keying systems are
not new, of course, having been used for years,
but they present the only solution to the above
problem that we know of, and this article will
deal with them and their adjustment and in-
stallation.

The Principle of Tube Keying

A vacuum tube is, in effect, a variable resist-
ance (between plate and cathode) controlled by
the value of voltage on the grid. If the plate cir-
cuit is substituted for the key in a transmitter,
a high value of negative voltage on the grid will
prevent any current flow through the tube, and
reducing the grid voltage to zero will allow cur-
rent to flow and a signal to be transmitted. It is
apparent that the flow of current in the plate cir-
cuit can be controlled by the way in which the
¢rid voltage is changed, so in a tube-keying sys-
tem the filter is put in the grid circuit of the key-
ing tube or tubes. By changing the constants of
the grid-circuit filter, the keying of the transmit-
ter can be controlled. Further, the keying charac-
teristic will not change materially no matter
where the keyer tube is used or how much current
is drawn, within limits that will be mentioned
later.

The circuit in Fig. 1 shows a tube keyer that
may appear elaborate at first glance, but that is
only because it has been designed to give some
degree of adjustment after installation. The
number of tubes used in parallel is determined by
the current through the keyed circuit. The 80
rectifier, T, C; and R; comprise a power supply
that provides the necessary cut-off voltage for
the keyer tube. Rs, R3 and Ry are used instead of a

Clickless and Safe Keying of the Transmitter
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Fig. 1 — Wiring diagram of a

’fé‘vé’t/OfCu/t practical tube keyer.

C1—2 pfd., 600-volt paper (don’t

use electrolytlc ).

Ca ~ 0.003-ufd. mica (0.001 and
0.002 in parallel if necessary).
Cis — 0.005-pfd. mica.
R1 — 0.25 megohm.
Rz — 50,000 ohms, 10-watt.

Rs, R4 — 5 megohms.

All resistors 1-watt unless otherwise mentioned.
Swi, Swz — 3-position 1-circuit rotary switch.
Ri1 — 325 volts each side c.t., with 5-volt and 2.5-volt
windings (Thordarson T13R01).
If desired, more degrees of lag may be obtained by

single variable resistor because no variable re-
sistor was available in the necessary range. The
capacity across the grid circuit can be varied by
selecting the proper capacity through Sws. The
keyer tube is connected in the keyed circuit with
the proper polarity for current flow, which means
that the positive side of the circuit goes to the
keyer tube plate. A voltmeter can be used to
check the polarity if one isn’t sure how the cir-
cuit goes.

1f Sw; is set so that only Rq is in the circuit,
and Swy is set on the open point, there is no lag
introduced in the keying, because the grid voltage
applied to the keyer tubes is immediately re-
moved when the key is closed and immediately
replaced when the key is open. This allows testing
of the keying with no lag, as should first be done
with crystal oscillators. R, is necessary to prevent

Rs — 0.5 megohm.

using rotary switches with more points and more
resistors and condensers. Suggested values of capacity,
in addition to the above (Cz and Ci), are 0.001 and
0 002 pfd. From Rg, resistors would run 2 megohms,
2 megohms, 3 megohms and 5 megohms.

the key from placing a direct short across the
power supply. However, if some capacity is
placed across the grid, as by moving Sws to an-
other point, this capacity will be charged up to
the potential of the power supply (the blocking
voltage) when the key is open. When the key is
closed, this condenser discharges through Rs but,
depending upon the capacity and the value of R,
takes a finite time to do so. Therefore, instead of
immediately allowing current to flow through the
keyer tube and to the transmitter, the keyer tube
does it more slowly, and adds exactly the same
kind of lag to “make” that an inductance does.
When the key is opened, the condenser (and thus
the grid) does not immediately assume the full
blocking voltage because it must charge up
through Rs plus Ro. Hence lag is introduced on
‘“‘break,” and the keying characteristic can be

Fig. 2 — Oscillograms of a grid-plate crystal oscillator keyed by a tube keyer sending dots at 50 w.p.m.

A — Straight keyer with no fag. B — 0.003 nfd.

and 5 megohms. C — 0.003 nfd. and 10 megohms (note longer

tail than B). D — 0.005 nfd. and 5 megohms. E — 0.005 xfd. and 10 mcgohms (dots beginning to run together, but
perfectly readable and excellent characteristic for all normal speeds). F — Same as K but cathode keying (the others
are keyed in negative h.v. lead). Comparing E and F shows strikingly how difficult it becomes to satisfactorily key
filter an oscillator keyed in the cathode circuit. The sharp “make” and curtailed “break” characteristics introduce
clicks that are not present with the same lag and negative (or positive) lead keying.
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Fig. 3 — Oscillograms of a crystal oscillator-neutralized amplifier transmitter tube keyed at 50 w.p.m. The ampli-

fier is battery biased to beyond cut-off.

A — Oscillator keyed same as Fig. 2-D. B — Amplifier keyed in negative lead with same lag as A. C — Amplifier
keyed in center tap with same lag as B. Note that there is practically no diffcrence when an emplifier is keyed in
negative lead or center tap, in contrast to Figs. 2-K and 2-F. 1) — Oscillator and amplifier both keyed in negative
with same lag as C. There is practically no difference between B, C and D. E ~- Oscillator and amplifiecr both
keyed in center tap, with same lag as D. Here again is shown the reduced lag obtained when using center-tap keying
of an oscillator, resulting in clicks that arc almost impossible to eliminate. I — Samec as E but with lag increased to

0.005 ufd. and 10 megohms.

adjusted by -control of the constants in the grid
circuit. Adding capacity across the grid circuit
softens both “make’ and “break,” and adding
resistance between the key and R softens the
“break.” The use of high resistances and small
capacities is convenient and results in a small
demand on the blocking voltage power supply.
They also make the key absolutely safe to handle.

Practical Considerations

The tube keyer can take almost any physical
form, ranging from a unit built into the transmit-
ter to a separate unit that can be mounted on the
operating desk. The unit shown in the photograph
was used to obtain the oscillograms and experi-
mental data and is unnecessarily elaborate, except
where considerable current is being keyed or
where only a very low voltage drop is permissible.
The resistance of a 45-type tube with zero grid
hias runs from 1800 ohms at 50 ma. current to
about 2600 ohms at 20 ma., resulting in a 90-volt
drop at 50 ma. and a 52-volt drop at the lower
current level. Tubes in parallel reduce the drop
in proportion to the number of tubes used.

82

Type 2A3 tubes were tried in the keyer but,
among five different tubes, none were found that
would cut off completely, even with 450 volts on
the grids. This would not be important if an am-
plifier were being keyed because the current
passed is only a milliampere or so, but when used
to key an oscillator it was enough to allow the
oscillator to operate, resulting in a signal in the
receiver and prohibiting break-in operation on
one’s own frequency. Leakage across the tube
hase and socket and /or leakage through Sws and
its associated condensers were all eliminated as
possible reasons for this slight current, and we are
at a loss to explain the phenomenon. However,
the only reason for wanting to use 2A3’s is that
they would have a lower voltage drop, and 45’s
are enough cheaper to make connecting a number
of them in parallel quite economical.

The condensers used in the lag circuit (C2 and
(’s) should be good mica condensers, to avoid any
trouble with leakage giving a voltage-divider ef-
fect and reducing the voltage at the grids. It is ad-
visable to use & good paper condenser for €} in
order to guarantee that the blocking voltage will
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be constant and not somewhat dependent upon
the leakage of the condenser.

Where and What to Key

If the transmitter consists of only an oscillator,
or an oscillator and low-powered amplifier, it is
recommended that the entire transmitter be
keyed in the negative lead, as suggested in pre-
vious articles.l* However, this results in placing
the full plate voltage across the key and repre-
sents some danger of shock. On the other hand, a
tube keying system allows one to place his hand
directly across the key terminals (if he wants to)
without feeling the slightest shock. The reason,
of course, is that a high resistance (£22 plus K3 or
more) i8 in series with the bias voltage and the
key, and the current through the key is so slight
that no shock can be felt. However, one should
never try the experiment with less than a megohm
in series because then the current is not limited to
such a low value.

A high-powered transmitter should also be
keyed in the low-power stages, and in the oscilla~
tor if break-in is to be used. Some years ago there
was considerable justification for high-level key-
ing (of which primary and rectifier keying were
probably the most successful) because fixed bias
was uneconomical to obtain. However, the use of
regulator tubes of the VR~150 and VR~105 types
allows an economical bias supply to be built,* and
we can see little or no justification for high-level
keying. By using a minimum of fixed bias on the
stages following the keyed stage, as suggested
previously,! the keyed characteristic can be satis-
factorily maintained throughout the transmitter
and no serious clicks should be encountered. The
power supply used to furnish blocking voltage for
the keyer tube (or tubes) can also be used in con-
junction with the regulator tubes to provide bias
for the stages of the transmitter following the
keyed stage. .

2 Goodman, *“Keying the Crystal Oscillator,” QST,
May, 1941.

3 McCullough, ** Another Approach to High Power,” QST,
Feb., 1940.
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If cathode (or center-tap — the two are
identical) keying is used at the present time in
one’s oscillator, the tube keyer can be used with
very few changes. The plate of the keyer tube is
connected to the cathode of the oscillator, and
the filament of the keyer tube is connected to the
ground of the transmitter. The grid leak return
of the oscillator is then moved from ground to the
cathode, as are any r.f. by-pass condenser re-
turns in the oscillator, and you are keying in the
negative lead. The tube keyer can be used in
cathode keying, too, but the lag will not be as
effective and cannot be made very great, as
pointed out in a previous article. If an amplifier
is keyed, the excitation will be on the keyed stage
constantly, and it makes little or no difference
whether negative or cathode keying is used. In
this case, the keyer tube output terminals can
go directly to the old keying terminals of the
amplifier (if cathode or negative keying is used)
with the proper polarity to allow current to flow
through the keyer.

The tube keyer seems to be the answer to satis-
factory keying, Having established that negative
power lead keying responds best to the addition
of lag, the obstacle of high voltage across the key
presents itself. However, with a tube keyer one
can inadvertently place his hand directly across
the key without the slightest shock, provided the
resistance in series with the key and blocking
voltage is high, as previously mentioned. The only
other way we know to make a key safe is to use u
relay, which is not always convenient or desirable:
Further, the use of an inductance-capacity filter
means trying many different values until the
proper combination is hit upon, and this can be a
lengthy and expensive process if one isn’t con-
nected with a dealer or manufacturer. On the
other hand, the tube keyer will give the same
desirable characteristic in many different trans-
mitters, and it uses inexpensive resistors and
condensers instead of iron-core chokes and, in
some cases, high-capacity condensers. Combining
the keyer blocking-voltage supply with the bias
supply is economical enough to appeal to anyone
and should certainly overcome any last objection

one might offer to the use of the
system.

A POPULAR MIE
CONCEPTION N
W e Strays i

Regarding a stray on page 98 of QST
for April stating that the pamphlet,
“Instructions for the Operation and
Calibration of Radio Direction-Find-
ing Equipment,” could be obtained
from the Government Printing Office
for 5 cents, it has been reprinted
@ and the cost is now 10 cents.

— Jim Conrad.

33



x WHAT THE LEAGUE IS DOING «

F.C.C. NOTES

By VIRTUE of a counsiderable increase in
personnel, the amateur unit of the FCC licensing
section is now nearly caught up in the handling
of amateur licenses. . . . ! As many amateurs are
aware, there has been considerable confusion
about, the operation of See. 12.93b of our regs,
which permits change of residence for a period
not exceeding four months by invocation of
portable procedure rather than by modification.
Some umateurs have endeavored to employ this
device to authorize one-day operation of portable
equipment, and in the attempt to stop such
abuses some amateurs have been denied the nor~
mal right to make a temporary move of a fixed
station. This situation is now under study and
will probably result in a clarifying order or
regulation which, while preventing abuses by
probably putting a minimum limit on bona-fide
moves, will continue the intended purpose of the
section. . . . Gerald C. Gross, W3GG, ex-2BFY,
has been appointed assistant chief engineer of
FCC in charge of the broadcast division. For
some years chief of the international division of
FC(’s engineering department, he has represented
the government at twenty-one international
communications conferences, where we could al-
ways count on him as a friend of the amateur.
Since 1933 he has also been secretary of the im-
portant Interdepartment Radio Advisory Com-
mittee. As chief of the international division, he
has now been succeeded by his former assistant,
Philip F. Siling.

N.C.RR. ABOLISHHED

BECAUSE most of its men are already in
the service, the peace-time organization and train-
ing of the NCR have heen discontinued, all units
and sections abolished, and there are no more
drills and instruction classes. 'I'he national drill
circuit, too, has now been suspended. The re-
maining V-3 enlisted men are to be ordered to
training soon and C-V(S) officers are also being
ordered up. --

ACTING DIRECTORS

ARRL by-laws provide that upon the
giving of notice by a director that he is unable to
perform his functions, the alternate director takes
over the office with all the powers of director.
The exigencies of national defense have now
taken two of our directors from their divisions,
and they have turned over their affairs to their
alternates:

Ensign William A, Green, W5BKH, of Abilene,
‘Texas, has assumed activity duty at the naval
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air station ut Pensacola, Florida, and for the year
ending April 9, 1942, the functions of West Gulf
Division director have been taken over by W. T.
Caswell, Jr.,, W5BB, of Austin, Texas, the al-
ternate director.

Fred W. Young, WIMZN, Dakota Division
Director, is on leave of absence from the Mankato
State Teachers’ College, serving as a ground
school supervisor for the Civilian Pilot Training
Service of the CAA. He has now been transferred
out of his division to the Milwaukee district
office of his organization, and so has turned over
the functions of director of the Dakota Division
until the coming autumn to his alternate, Adol-
phus A. Emerson, WOITQ, of Minneapolis.

RBOARD MEETING

TeE Board of Directors held its annual
meeting in Hartford on May 9th-10th with all
divisions represented, its first assembly under
President Bailey. As always, the Board first ac-
cumulated a background of information by heur-
ing reports from all the directors, from its comn-
mittees and from the officers of the l.eague, and
then addressed itself to new business. The com-
plete story is told in the appended minutes, but
here are the highlights.

National defense, of course, received prime
consideration and the Board devoted many hours
to defense matters and the future of amateur
radio. The facilities of the amateur institution
were again pledged to the government, while at
the same time the extraordinary powers and
means granted the President a year ago were re-
affirmed. Provisions were made for assuring that
newly-licensed amateurs are fully informed on
new regulations and on ARRL precautionary
practices and their cooperation enlisted in our
mutual need to keep clean noses.

Amateur radio is a great training school. From
it come not only enlisted operators for the serv-
ices but expert technicians, designers, engineers,
production men, candidates for commission and
communication executives. The Board believes
that at such a time as this we ought to do sume-
thing to accelerate the training afforded by the
actual practice of ham radio. After long delibera-
tion they decided to ask FCC to set up, for the
duration of the emergency, a special temporary
type of amateur licensec which will have e.w.
privileges only and which will have a life of but
one yeur, nonrenewable, during which time the
holder can qualify for a regular type of license.
It is suggested that the new type be called
(lass D and that it be available at a code speed
of but 7 w.p.m. and with a simpler written ex-
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amination. The idea is that it takes too many
months to get up to 13 or 15 w.p.m. on a buzzer,
while every amateur knows from his own experi-
ence that, once one is on the air, speed is in-
ereased rapidly. It is believed that this plan will
hring new amateurs up to 15 or 20 w.p.m. months
sooner than is possible under our present license
structure.

The only other requests made of FCC were
to extend 10-meter 'phone down to 28,100, and
to open up 28,250-30,000 ke. to f.m. This is the
harmonic of the 5-meter f.m. assignment.

The Board spread on its records resolutions of
grief at the loss of Treusurer Hebert, ordered a
tablet to his memory at W1AW. David H.
Houghton, for twenty years @ST’s circulation
manager, was iappointed acting treasurer, in some
of which duties he has been participating in recent
years.

One of the most far-reaching acts.of the Board
was the establishment, effective July Ist, of two
clusses of ARRL membership — as a result of
studies that have gone on for several years.
Henceforth, any person interested in amateur
radio is eligible to be an Associate Member of
ARRL but only a licensed amateur is eligible to
be a Full Member with voting rights. Particulars
will appear in our next issue. The arrangement will
not become effective in Canada until three months
after the resumption of licensing. In fact, because
Canadian elections cannot now be held within
the spirit of the by-laws, the Board ordered that
the Canadian SCM’s and the Canadian (General
Manager and his alternate shall continue in
oftice during the present unsettled period, with
new elections to be held as soon as possible after
the resumption of licensing. . . . The Constitu-
tion was amended to exclude the President and
Vice-President from voting on further amend-
ments thereto, as well as amendments to by-laws
~— ulthough, under our rules of order, our presi-
dent has long been authorized to vote only to
make or break a tie.

A proposul that the SCM’s be appointed by
the directors instead of elected by members was
roundly defeated. Both the SCM’s and the op-
erators at W1AW were given special thanks by the
directors for their excellent work of the past year,
and the arrangement to send SCM’s and QSL
Managers to division conventions was continued.
‘I'he Planning Committce was discharged with
thanks, since present conditions do not permit
it to perform useful work. The important Finance
Committee of course was continued, and Cana~
dian Manager Reid was again named as its chair-
man, its other members for the coming year being
Directors Caveness and Norwine. . . . The Chi-
cago gang reported that business conditions were
not, propitious for a 1941 national convention,
and this conclusion was ratified. . . . The Com-
munications Manager was asked to study the
possibility of West Coast stations for code pro-
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ficiency work, and some alterations in the BPL
box score.

You will find numerous other interesting mat-
ters. mentioned in the minutes and gradually
creeping their way into our affairs, but this is all
we have time for now if we are to get the news
into June QST. Here are the minutes themselves:

MINUTES OF 1941 ANNUAL MEETING OF
THE BOARD OF DIRECTORS AMERICAN
RADIO RELAY LEAGUE
May 9-10, 1941

Pursuant to due notice and the requirements of
the by-laws, the Board of Directors of the American
Radio Relay League, Inc., met in regular annual
segsion at The Hartford Club, Hartford, Conn., on
May 9, 1941. The meeting was called to order at
10:11 s.m., Eastern Daylight Saving Time, with
President George W. Bailey in the chair and the
following other directors present:

Charles E. Blalack, Vice-President

Alexander Reid, Canadian GGeneral Manager

E. Ray Arledge, Delta Division

John E. Bickel, Southwestern Division

Hugh L. Caveness, Roanoke Division

(:oodwin L. Dosland, Central Division .

William T. Caswell, Jr., West Gulf Division

(alternate, acting)

Robert A. Kirkman, Hudson Division

W. Bradley Martin, Atlantic Division

J. Lincoln MecCargar, Pacific Division

Percy E. Noble, New England Division

Floyd E. Norwine, Jr., Midwest Division

William C. Shelton, Southeastern Division

C. Raymond Stedman, Rocky Mountain Divi-

sion

Karl W. Weingarten, Northwestern Division

Fred W. Young, Dakota Division
There were also present Sccretary K. B. Warner,
Communications Manager F. E. Handy, General
Counsel Paul M. Segal, Assistant Secretary A. L.
Budlong and, as technical adviser to the Board,
(George Grammer, technical editor of QS7'. At the
invitation of the Board, there was also in attendance,
ag a nonparticipating observer, Alternate Director
Clayton C. Gordon, New England Division.

The Chairman, in his opening remarks, paid
tribute to the League’s late treasurer, Arthur A.
Hebert, and the mceting stood silent a moment to
his memory.

On motion of Mr. Arledge, unanimously VOTED
that the minutes of the 1940 annual meeting of the
Board of Directors are approved in the form in
which they were issued by the Secretary.

On motion of Mr. Norwine, unanimously VOTED
that the annual reports of the officers to the Board
of Directors are accepted and the same placed on
file.

On motion of Mr. Caveness, VOTED that all
acts performed and all things done by the Executive
Committee since the last meeting of the Board, and
by it reported to the Board, are ratified and con-
firmed by the Board as the actions of the Board.
Mr. Kirkman requested to be recorded as voting
opposed.

On motion of Mr. Dosland, after discussion,
VOTED that the Board, having considered its
several mail actions of the previous year, now ratifies
the actions taken and decides to take these positions
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as follows: (a) to postpone taking the poll of senti-
ment on increasing the width of 'phone bands —
a8 of June 20, 1940; (b) to approve the draft of an
article in QST on the business survey of the League
——as of July 23, 1940; (¢) to request the Federal
Communications Commission to establish a Class D
license — a8 of February 17, 1941. Mr. Kirkman
requested to be recorded as voting opposed.

Mr. Reid, chairman of the Finance Committee,
presented a report on behalf of his committee. On
motion of Mr. Martin, unanimously VOTED to re-
ceive the report and to thank the committee for its
work.

Mr. Reid made his annual report as Canadian
(Reneral Manager. In turn, every division director
read and submitted a written report on conditions
in his division, for the common information of the
Board.

‘The Board was in recess from 11:37 a.M. to 11:44
A.M. Proceeding to a consideration of subjects
raised by individual directors at their own initiative:

Moved, by Mr. McCargar, pursuant to notice
given a year before, to amend Article VII of the
Constitution by inserting the words ‘“ excepting the
President and Vice-President' after the words
“Board of Directors.” The yeas and nays being
ordered, the said question was decided in the affirma-~
tive: Whole number of votes cast, 15; necessary for
adoption, 12; yeas, 13; nays, 2. Those who voted in
the affirmative are Messrs. Arledge, Bickel, Cave-
ness, Dosland, Caswell, Kirkman, Martin, McCar-
gar, Norwine, Shelton, Stedman, Weingarten and
Young. Those who voted opposed are Messrs. Noble
and Reid. Messrs. Blalack and Bailey abstained. So
the Constitution was amended as proposed.

On motion of Mr. McCargar, unanimously
VOTED to approve the holding of a Pacific Division
convention at Fresno, California, November 8-9,
1941, under the auspices of the San Joaquin Valley
Radio Club.

Moved, by Mr. Shelton, that the next annual
meeting of the Board be held in Florida. But, after
discussion, with the permission of his second, Mr.
Shelton withdrew the motion.

On motion of Mr. Shelton, unanimously VOTED
that the Board gives to Mr. Handy and his depart-
ment a vote of thanks and congratulations for the
splendid manner in which they have executed the
League’s code proficiency program. Mr. Handy
thanked the Board but stated that such credit
should be shared with the Secretarial Department
for grading the papers and issuing the:certificates.

On motion of Mr. Shelton, after discussion, unani-
mously VOTED that the President is requested to
appoint a committee to investigate ‘ Ham Haven,”
with a view to determining the desirability of its
approval or sponsorship by the League.

Moved, by Mr. Caswell, that the ARRL at the
earliest possible moment send a friendly circular
letter containing no direct soliciting of membership
to all licensed but non-ARRL stations in the
United States and Possessions, stating briefly the
present position of the radio amateurs, all new regu-
lations recently adopted, the operating code deemed
desirable by the ARRL because of existing condi-
tions and the reasons for adopting this code, the
possible penalties not only to the individual but also
to all amateurs resulting from violation of FCC
orders at this time, and enlisting the codperation of
all amateurs in the common cause; this not to be an
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alarming or dictatorial document but just a friendly
statement of facts and a plea for codperation. After
discussion, Mr. Caswell, with the consent of his
second, withdrew the motion and moved that the
ARRL at the earliest possible moment prepare a
iriendly circular letter containing no direct soliciting
of membership and send same to all newly-licensed
but non-ARRL stations in the United States and
Possessions, stating briefly the present position of
the radio amateurs, all new regulations recently
adopted, the operating code decmed desirable by
the ARRL because of existing conditions and the
reasons for adopting this code, the possible penalties
not only to the individual but also to all amateurs
resulting from violation of FCC orders at this time,
and enlisting the codperation of all amateurs in the
common cause; this letter also to be made available
in quantity to directors, SCM's, Official Observers,
and other League officials, the Official Observers
being requested to send same during the next year
to offending stations observed by them. After further
discussion, on motion of Mr. Caswell, VOTED to
amend the pending motion to provide that the con-
templated circular letter may contain or be accom-
panied by matter soliciting membership in the
League. The question then being on the adoption of
the original motion as thus amended, the same was
ADOPTED.

Moved, by Mr. Caswell, that it be adopted as
policy that two Official Observer reports or one FCC
citation for illegal operation, in a period of one year,
be sufficient to disqualify ORS, OPS, or RM ap-
pointees. During the ensuing discussion the Board
recessed for luncheon from 12:57 p.M. to 2 p.M., Te-
convening with all persons hereinbefore mentioned
present. After discussion, Mr. Caswell, with the
consent of his second, withdrew the motion.

On motion of Mr. Martin, unanimously VOTED
that the Board will adopt resolutions on the passing
of its treasurer, Arthur A. Hebert, these resolutions
to be presented to his widow; that a plaque to his
memory shall be procured and placed on the wall of
station WI1AW, similar to those erected to the
memory of Messrs. Stewart and Hull; that the sum
of fifty dollars ($50) is herby appropriated for this
purpose from the surplus of the League as of this
date, any unexpended remainder of same to be re-
stored to surplus.

On motion of Mr. Martin, unanimously VOTED
that, in view of the impracticability of carrying on
planning work under present conditions, the Plan-
ning Committee is discontinued for the present;
that it is discharged with thanks and that the Board
shall express to each member of the committee its
appreciation of the service rendered by means of a
letter signed by the President; that the Communi-
cations Manager is also thanked for his efforts and
additional duties in connection with the work of
this committee.

On motion of Mr. Martin, VOTED that the Sec-
retary is directed to take steps to compile and retain
for future reference as much data as possible on
amateur personnel in the national defense service;
that the cobperation of the military services and de-
fense industries should be sought, to make the sur-
vey as complete as possible; that the Secretary is
authorized to retain data as confidential where the
sources consider it should be classified as restricted
or confidential.

Moved, by Mr. Martin, that the Federal Com-
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munications Commission be requested to permit the
use of frequency-modulated emission within the
frequency band 28 to 28.5 Mc. for amateur commu-
nication for a period of not less than one year. But
there was no second, s0 the motion was lost. *

Mr. Dosland read a report from the Chicago
committee for the 1941 national convention, ad-
dressed to the Chicago Area Radio Club Council,
recommending that the 1941 convention be post-
poned. On his motion, unanimously VOTED that
the recommendations of the General Committee for
the 1941 ARRL National Convention, as approved
by the Chicago Area Radio Club Council, are
accepted and placed on file and are ratified by the
Board. ‘

On motion of Mr. Dosland by unanimous VOTE,
affiliation was granjed the Joliet Amateur Radio
Society, Joliet, Illinois, and the Dial Radio Club,
Middletown, Ohio.

Moved, by Mr. Young, that By-Law 9 be modi-
fied to read, ‘‘The Section Communications Man-
agers shall be appointed for a two-year term of
office by the director of the division in which the
section in question is located’’; that By-Law 10 be
amended by striking out the second and third words
and substituting the words *‘appointee to,’”’ and by
striking out the last six words; that By-Law 11 be
amended by changing the word “election’’ to ‘“ap-
pointment.’’ After discussion, the yeas and nays
being ordered, the said question was decided in the
negative: Whole number of votes cast, 15; necessary

for adoption, 10; yeas, 1; nays, 14. Mr. Young voted .

in the affirmative; every other director (except the
President and Vice-President) voted opposed. So
the proposal was rejected.

Moved, by Mr. Arledge, that the sum of four hun-
dred dollars (8400) be hereby appropriated from the
surplus of the League as of this date for the purpose
of defraying the traveling expenses of the Section
Communications Managers of the League, within
the continental limits of the United States, to attend
one official ARRL convention within their respective
divisions in the period between this date and the
date of the next annual meeting of the Board; reim-
bursement to be made at the rate of two cents per
mile via the shortest commonly-traveled route, plus
one night's hotel accommodation at $2.50, and an
allowance of the registration fee; allowance of these
expenses to be subject to approval by the Communi-
cations Manager upon examination of detailed report
of the activities of the Section Communications
Manager at each such convention, to be submitted
with his expense account; and any unexpended re-
mainder of this appropriation at the date of the
holding of the next annual meeting of the Board to
be restored to surplus. On motion of Mr. McCargar,
unanimously VOTED to amend the motion to
change the amount of the appropriation to five
hundred dollars ($500) and to provide the further
purpose of defraying the traveling expenses of the
QSL Managers of the League, within the continental
limits of the United States, to attend one official
ARRL convention within the call areas for which
they are the respective QSL Managers during the
time between this date and the date of the holding
of the next annual meeting of the Board, provided
that such convention be within a radius of 500 miles
from the QSL Manager's place of residence; and to
require a similar report from the QSL Manager as a
condition to the allowance of his expenses. The
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OFFICERS> REPORTS AVAILABLE
TO MEMBERS

* In April of each year the officers of the
League make comprehensive written re-
ports to the directors. The Board of Direc-
tors has made these reports available to
the membership of the League. Interested
members may obtain copies postpaid at the
cost price of 50¢ per copy. Address the Sec-
retary at West Hartford.

question then being on the adoption of the amended
motion, the same was unanimously VOTED.

On motion of Mr. Arledge, unanimously VOTED
that the Board extends an expression of its thanks
for the excellent services rendered the League by
the Section Communications Managers during the
past year.

On motion of Mr. Arledge, VOTED that the
Board, having examined its action of last year in
which it granted the President extraordinary powers
to act as a committee of one in all aspects of protect-
ing amateur operation, and in which it made an open
authorization of ten thousand dollars ($10,000)
available to him for the defense of amateur frequen-
cies, now reaffirms those actions. Mr. Kirkman asked
to be recorded as abstaining from voting.

Moved, by Mr. Kirkman, that, in view of the fact
that the two operators of W1AW represent the
League to thousands of amateurs who contact and
visit W1AW, and whereas it should be the policy of
the Board to express its appreciation of a job well
done, the salaries of Hal Bubb and George Hart be
increased (to certain suggested figures). After dis-
cussion, on motion of Mr. Martin, unanimously
VOTED to amend the pending motion by striking
out its entire text and substituting the provision that
the Secretary and Communications Manager are
requested to examine the salaries of the operating
personnel at WIAW and to make suitable increase if
it is found to be warranted. The question then being
on the adoption of the original motion as thus
amended, the same was unanimously VOTED.

Moved, by Mr. Kirkman, that the Secretary be
instructed to arrange suitable means for accumulat-
ing accurate numerical data on the number of
League members who are licensed amateurs in each
League division; that he also compile data based on
population and/or FCC amateur license bureau data
showing the probable number of amateurs licensed
in each League division; this information to be re-
vised at least once a year and available to directors
and officers of the League. But, after discussion, the
motion was rejected.

Moved, by Mr. Kirkman, that the Secretary be
instructed to establish and make use of a system
similar to that used by Mr. Handy in disseminating
RM-Nite information, to the end that each member
of the Board of Directors may be familiar with the
opinions and activities of his colleagues in connec-
tion with the various subjects and questions which
arise between Board meetings. But, after discussion,
the motion was rejected.

Moved, by Mr. Kirkman, that the Communica-
tions Manager be instructed to organize as soon as
practicable a system of spectrum observation and
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report, whose purpose shall be to maintain a master
chart or file with accurate and up-to-date informa-
tion concerning the use of the entire radio spectrum
by any station whatsoever, and So conceived that
irregular or unusual use of any frequency shall be
immediately apparent; this information to he made
available to any director, to any officer of the League
and, at the discretion of the Secretury, to any gov-
ernment official or agency. But, after discussion, the
motion was rejected.

Moved, by Mr. Kirkman, that, in view of its large
membership, the Hudson Division annual appropria-
tion be increased to three hundred dollars ($300);
that the sum of one hundred dollars ($100) be hercby
appropriated to increase the 1941 appropriation to
that figure; and, that from the unexpended balances
of Hudson Division appropriations for the past six
years amounting to the sum of $458.72 and sub-
sequently returned to surplus, there be appropriated
the sum of two hundred dollars ($200) for the
primary purpose of underwriting Hudson Division
conventions, which sum shall be earmarked for the
Hudson Division and shall remain to the credit of
the Hudson Division director until expended. After
discussion, on motion of Mr. Young, VOTED to
amend the motion by striking out the portion after
the semicolon relating to an appropriation for
division conventions. After further discussion, on
motion of Mr. Stedman, the amended motion was
put on the table.

Moved, by Mr. Kirkman, that the Secretary be
instructed to request the FCC to assign to the
amateur service a frequency band from 448 Me. to
460 Mec., to be open to all classes of transmissions.
But, after discussion, the motion was rejected.

The Board was in recess from 4:00 to 4:05 .M.

On motion of Mr. Norwine, affiliation was
unanimously VOTED the following investigated
societies:

‘Waltham Amateur Radio Asso-
ciation. .Waltham, Mass.

YL Radio C‘lub ceeee. .St Louls, Mo.

Unit Number 'I‘hrce, North—

Minnesota Amateur Radio As-

sociation................... Coleraine, Minn.
Fayette Radio (!lub........... Kincaid, W. Va.
San Diego Radio Club.........San Diego, Calif.
La Crosse Radio Amateur Club,

Inc.. . ......La Crosse, Wisc.
The Mount, Ru:;hmore Radm
Club. . .Sturgis, So. Dak.

Moscow Ra.dlo Operators (‘lub . Moscow, Idaho
Radio Explorer Troop 501 . ..St. Louis, Mo.
Greensboro Radio Club........ Greensboro, N. C.
Richmond Radio Club.........Richmond, Calif.

On motion of Mr. Norwine, unanimously VOTED
to convey the thanks and congratulations of the
Board to Messrs. Harold Bubb and (George Hart
for the splendid manner in which they are handling
WI1AW and for their courtesy shown to visiting
amateurs.

Moved, by Mr. Noble, that the FCC be ap-
proached on the idea of notifying by mail all holders
of amateur licenses of all changes in regulations
affecting amateur operation; if absolutely necessary,
we would favor a nominal fee for amateur licenses to
defray the expenses of saume. After discussion, on
motion of Mr. Stedman, unanimously VOTED to
strike out the portion after the semicolon relating
to a fee. After further discussion, the question being
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on.the adoption of the amended motion, the same
was rejected.

Moved, by Mr. Noble, that a 10 per ceut tax be
placed on the net profits of all official ARRL con-
ventions in a division to build up a fund to be held
by the director of a division to permit him to under-
write future official couventions to the following
extent: no more than 25 per cent of the total fund
could be used to reimburse loss at any one conven-
tion. But, after discussion, with unanimous consent,
Mr. Noble withdrew the motion.

On motion of Mr. Noble, after discussion, unan-
imously VOTED that, since many traffic-handlers
feel that 100 deliveries should not qualify an amateur
for the BPL in QS7, the Communications Manager
iy instructed to malke a further study of this matter,
to sce whether traffic-handling amateurs would not
be more accurately rated if deliveries counted less
than at present, and that he is directed to change the
figure of 100 deliveries if, in his opinion, it would be
in the general interest so to do.

On motion of Mr. Weingarten, after discussion,
VOTED that the Communications Manager is
directed to make a further study of, and to report
back to the Board by mail the feasibility of, trans-
mitting code proficiency runs and code practice from
an amateur station or stations on the Pacific Coast.

The Chair here appointed two committees: On the
Hebert resolutions, Messrs. Martin and Caveness.
To investigate HHam Haven, Messrs. Shelton (chair-
man), Dosland and Norwine.

Moved, by Mr. Caveness, that there be hereby
appropriated from the surplus of the League as of
this date, the sum of .three thousand two hundred
dollars ($3200) for the purpose of defraying the
ecxpenses of holding this mceting of the Board of
Directors, any unexpeuded remainder of the sum
to be restored to surplus. On motion of Mr. Young,
unanimously VOTED to amend the motion to add
the provision that the Secretary be instructed to
report to the directors the expenses of each director.
The question then being-on the adoption of the
motion as amended, the same was unanimously
VOTED.

(On motion of Mr. Caveness, after discussion of the
necessary figures, unanimously VOTED that the
sum of three thousand three hundred and seventy-
five dollars ($3375) is hereby appropriated from
the surplus of the League as of January 1, 1942, for
the legitimate administrative expenses of directors
in the calendar year 1942, said amount allocated to
the Cunadian General Manager and to the division
directors as follows:

(anadian General Manager............ $ 150
“Atlantic Division Director............. 200
(Central Division Director............. 400
Dakota Division Director............. 200
Delta Division Director. ... ........ .. 250
Hudson Division Director............. 300
Midwest Division Director............ 225
New England Division Director. .. .. ... 175
Northwestern Division Director. .. .. ... 250
Pacific Division Director.............. 200
Roanoke Division Director............ 150
Rocky Mountain Division Director. . . .. 200
Southeastern Division Director...... ... 175
Southwestern Division Director. .. .. ... 200
West Gulf Division Director........... 300

33375
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Any unexpended remainders of these funds at the
end of the year 1942 to be restored to surplus.

The Board was in recess from 5:08 p.M. to 5:17
P.M.

Moved, by Mr. Norwine, that the Secretary be
instructed to request the Federal CCommunications
Commission to extend the 10-meter ’phone band
down to 28,100 ke., and to make available the use
of f.m. ’phone emission in the frequencies 29,250 to
30,000 ke. Moved, by Mr. Kirkman, to amend the
motion to provide that the frequencies 28,100 to
30,000 ke. shall be open also to A-2 emission; but,
after discussion, the proposal was rejected. After
further discussion, Mr, Norwine, with the consent of
his second, withdrew the pending motion. ()n the
further motion of Mr. Norwine, VOTED, 10 votes
in favor to 4 opposed, that the Secretary is instructed
to request the Federal Communications Commission
to extend the 10-meter ’phone hand down to 28,100
ke., so that the ’'phone allocation reads 28,100 to
30,000 ke. Messrs. Reid and Caswell requested to be
recorded as voting opposed, and Mr. Weingarten
asked to be recorded as not voting. On motion of
Mr. Stedman, YVOTED that the Secretary is in-
structed to request the Federal Communications
Commission to make available the use of f.m.
‘phone emission in the frequencies 29,250 to 30,000
Kilocycles.

On motion of Mr. Shelton, VOTED, 7 votes in
favor to 6 opposed, that the Board recommends to
anufacturers of amateur receivers the adoption of a
uniform standard for S scales.

On the Secretary’s proposals to alter the requiro-
ments for membership in the League, moved, by Mr.
MecCargar, (1) that the Constitution and By-Laws
bhe amended as follows:

Article I1: Replace Paragraph 1 with the following:

1. The membership of the League shall consist
of::

a) Full Members, who shall be entitled to
all rights and privileges of the League;

b) Associate Members, who shall be entitled
to all rights and privileges of the League except
the right to vote in the affairs of the League and
the right to hold the office of Director or Alternate
Director except as may be hereinafter provided.

Whenever the general term ‘ member’ or
*members” is used in this Constitution or in the
By-Laws, it shall apply equally to both grades of
members.

Tae A.R.R.L. Boaro oF DmecTogs I’AUsEs
IN Its 1941 MeETING To BE PrOTOCRAPHED

Lel‘t fo right, front row: Goodwin L. Dosland,

TSN, Central Division; H. L. Caveness,
W4-D“ Roanoke: Charles E. Blalack, W6GG,
Vice- Presldcnt, George W. Bailey, WII\H Pres-
ident; K. B. Warner, WI1EH, Secretary: kloyd
¥. Norwine, Jr., WOEFC, Midwest. \cumd row:
Percy C. Noble, WIBVR, New England: W. T.
Caswell, Jr., W5BB (Acunx Director), West
Culf; Robert Akeridge Kirkman, W2DSY, Hud-
son; Clayton C. Gordon, WI1IHRC lAltematH,
New FEngland; C. Raymond Stedman, WICAA
Rocky Mountain; Paul M. Segal, ex-W3EEA
General Counsel. Third row: George Grnunmcr.
WI1DF, Technical Advisor; Alex Reid, VE2BE,
Cunadian General Manager; J. L. McCargar,
W6EY, Pacific; Fred W. Young, WIMZN,
Iakota; John E. Bickel, W6BKY, Southwestern:
¥. E. Handy, W1BDI, Communications Mana-
ger. Rear row: Walter Bradley Martin, W3QV,
Adantic; A. L. Budlong, W1JFN, Assistant Sce-
retary; Karl W. Weingarten, W7BG, Northwest-
ern; E. Ray Arledge, W5SI, Delta; William C.
Shelton, W4ASR, Southeastern.
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2. To be eligible for Full Membership an ap-
plicant, at the time of his application, must be a
resident of one of the administrative divisions of
the League in the United States & Possessions or
in the Dominion of Canada, as defined in the
By-Laws, and must be either:

a) the holder of either an amateur radio
station license or an amateur radio operator’s
license or both, issued by the administration of the
country of which he is a citizen. Such Full Mem-
bership shall be granted for no longer than vne
vear at a time, and the holding of an amateur
radio license must be demonstrated betore each
renewal for an additional year; provided, however,
that if such @ Full Member becomes without
amateur radio license during a year for which he
has been accepted as a Full Mcmber, he shall
continue to possess all the rights of a Full Member
until the expiration of the year but shall not be
eligible to renew as a Full Member unless and
until he again demonstrates the holding of an
amateur radio license; or

b) a person who has held continuous and
unlapsed membership in the League since May
15, 1934.

Any person interested in amateur radio
shall be eligible to Associate Membership.

4. Upon attaining possession of an amateur
license, an Associate Member shall be transferred
to Full Membership upon his application therefor,
if he is otherwise eligible.

Renumber the remaining paragraphs of this
Article. In what is now Paragraph 2, change the
word ‘‘membership,” in two places, to read
*Full Membership.” In what is now Paragraph
5, change the word ‘ members’ to *Full Mem-
bers.”” Delete the comma after ‘“matter’’; insert
a comma after the following word “and’’; insert
a comma after “reason.”

Article IV: In Paragraph 1, change the word
‘“members’’ to ‘‘ Full Members. "

By-Law 4: Change the word ‘' member,’” in
two places, to read ‘' Full Member."

By-Law 5: Under the Pacific Division, delete
the word “and’’ and substitute a comma, and at
the end add the words ‘“‘and the United States
Possessions in the Pacific.”” Under the Southeaxst-:
ern Division, put a comma after ‘* Alabama’’ and
change the words “island of Puerto Rico’ to
“United States Possessions in the (‘aribbean.”




By-Law 6: Delete the words * and Isle of Pines."
By-Law 9: In the second sentence delete the
words “its island possessions or territories, or the
Republic of Cuba.” Change ‘‘members’ to *Full
Members.” In two places change ‘‘member’ to
“Full Member.” At the end of the paragraph,
delete the words * Newfoundland or Labrador’
and put a period after **Canada.” Then add the

following new sentence:
Provided, however, that whenever the operat~
ing territory of a Section includes additional
territory not part of the administrative divi~
sions of the League but attached thereto for
the activities of the Communications Depart~
ment, Associate Members residing in the said
attached territory and possessing amateur
radio licenses shall be eligible equally with
Full Members of the Section to. hold or to
nominate for and vote for the office of Sec-
tion Communications Manager, provided
they otherwise comply with the requirements

of these By-Laws.

By-Law 13: Change ‘‘members’” to ‘“Full
Members."’

By-Law 18: Change ‘“members’” to ‘ Full
Members.”

By-Law 19: Change ‘“members” to ‘“Full
Members.” Change ‘“‘member’” to *Full
member."’

By-Law 20: Change ‘“‘ member’’ to *“ Full Mem-
ber.” Change ‘‘members” to ‘‘Full Members”.
Delete the sentence reading: “No ballot shall
be counted unless it shall affirmatively appear
either from such ballot or the envelope in which
it is contained that the member either is at the
time the holder of an amateur radio station or
operator’s license or has been continuously since
May 15, 1934, & member of the League.”

By-Law - 28: Change ‘“members’” to *Full
Members."”

2) that, except in the Dominion of Canada, the
above amendments become effective July 1, 1941,
in the case of all applications for new membership
ar renewal of membership; provided, however, that
they be without effect on memberships now in
force until the same shall have run the period for
which dues are now paid, but not to exceed one year
from this effective date, such present members to
continue to be governed for the remainder of their
paid-up period of the said year by the provisions
of the Constitution & By-Laws as they existed prior
to these amendments; (3) that in the dominion of
Canada these amendments become effective three
months after the resumption of the issuance of ama~
teur licenses by the Canadian Government, the one-
year period above mentioned to be counted from
that date. Moved, by Mr. Kirkman, to lay the
subject on the table; but there was no second, so the
motion was lost. After discussion, the yeas and nays
being ordered, the question was decided in the affirm-
ative: Whole number of votes cast, 15; necessary for
adoption, 10; yeas, 15, nays, 0. Every director (ex-
cept the President and Vice-President) voted in
the affirmative. So the Constitution & By-Laws
were amended as proposed.

Moved, by Mr. Norwine, that By-Law 5 (a) be
amended by striking out the words ‘“and the
Philippine Islands’ and inserting the word ‘“‘and’’
after the word “Nevada’'; and that By-Law 6 be
amended by adding a new item at the end thereof,

40

reading ‘ Philippine Islands —— attached to the Pa-
cific Division.” After discussion, on motion of Mr.
MecCargar, unanimously VOTED to lay the subject
on the table.

On motion of Mr. Norwine, after discussion, the
Board by unanimous vote ADOPTED the following
resolution:

In view of the facts that the Canadian mem-
bership of the League is temporarily at a low figure
because of the effects of the war, with many mem-
bers absent from their homes; that amateur li-
censes are temporarily not available in Canada;
and that it is apparent that elections for Canadian
General Manager, Alternate Canadian General
Manager and Canadian Section Communications
Managers cannot be held this year in conformity
with the spirit of the by-laws; BE IT RE-
SOLVED by the Board of Directors that By-
Laws 9 and 28 be, and the same hereby are, de-
clared inoperative until the further order of the
Board, so far as they apply to the election of
Canadian General Manager, Alternate Canadian
eneral Manager and Canadian Section Com-
munications Managers; and that in the mean-
while the incumbent Canadian General Manager,
Alternate Canadian General Manager and Cana-
dian Section Communications Managers shall con-
tinue to hold office; provided, however, that an
election for these offices shall be held as promptly
as possible after the resumption of Canadian
amateur licensing.

On motion of Mr. Stedman, VOTED that the
Board do proceed now to the selection of a new
treasurer. At the request of the Chair, Messrs.
Handy, Budlong and Grammer retired from the
meeting. During the ensuing discussion, the Board
was in recess for dinner from 6:45 p.M. to 8:23 p.M.
On motion of Mr. Caveness, unanimously VOTED
that, in view of the sudden death of our treasurer,
and pursuant to Paragraph 11 of Article IV of the
Constitution, the duties of treasurer shall be per-
formed by David H. Houghton until the further
order of the Board, he to have the title of Acting
Treasurer. Messrs. Handy, Budlong and Grammer
were thereupon recalled to the meeting.

At this point, the Board heard supplementary
oral reports from the President, Vice-President,
Secretary and Communications Manager, and de-
voted the remainder of the evening session to an
examination of plans for national defense and the
future of amateur radio. On motion of Mr. Norwine,
the Board recessed at 10:05 ».M., under order to
reconvene at the same place at 10 A.M. on the mor-
row. The Board reassembled on May 10, 1941, and
was called to order at 10:06 .., with all directors
and other persons hereinbefore mentioned in at-
tendance except Messrs. Noble, Martin, Norwine
and Gordon, who joined the meeting at 10:10 A.M.
The morning session was similarly devoted to a dis-
cussion of plans for national defense and the future.
During the morning the Board was in recess from
11:41 a.m. to 11:50 A.m., and from 12:02 p.M. to
12:15 .M.

In the course of the foregoing discussion, the
Board gave consideration to pending proposals for
the establishment of a Class D amateur license.
After long discussion, moved, by Mr. Dosland, that
the Secretary be instructed to request the FCC, if
the FCC concurs that such action would be in the
national interest, to establish a Class D feeder type
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of amateur license, to be nonrenewable and to have a
term of not over one year, during which time the
holder may qualify for a regular type of amateur
license; such license to permit only A-1 operation
on all amateur frequencies; to be made available
upon passing a code speed of seven words per
minute and a written examination simpler than the
present requirements, and to be assigned a call dis-
tinctive from amateur calls of other amateur license
qualifications. Moved, by Mr. Noble, to amend the
motion by inserting the words *‘erystal control’
before the words * A-1 operation’’; but, after dis-
cussion, the proposal was rejected, Mr. Kirkman
asking to be recorded as abstaining. On the question
of the original motion, the same was thereupon
adopted; Mr. Kirkman, the sole dissenter, asking to
be so recorded for the reason that he feels the pro-
posal does not solve the problem but his action not
to be interpreted as a vote against national defense.

The Board was in recess for luncheon from 1:10
p.M. to 2:08 p.M., reconvening with all persons here-
inbefore mentioned in attendance except (ieneral
Counsel Segal.

Mr. Shelton, making a preliminary report for the
committee on Ham Haven, requested further time
for investigation, to report later to the President.

Mr. Martin, reporting for the resolutions com-
mittee, presented and moved the adoption of the
following resolutions, the same to be prepared and
delivered by the Secretary:

Whereas the board of Directors of the Ameri-
can Radio Relay League is now convened in its
first session after the unfortunate death of our
treasurer, Arthur A. Hebert; and

Whereas Arthur A. Hebert has served the League
for a generation, as a loyal radio amateur, an in-
spiring leader and an efficient administrator; and

‘Whereas, as officers and directors of the League
we are deeply grieved at the loss of our colleague
as an amateur, as a co-worker and above all as a
friend; now therefore

RBE IT RESOLVED by the officers and direc-
tors of the American Radio Relay League in
annual meeting assembled:

That we now record for the permanent records
of the League our grief and sorrow at the passing
of Arthur A. Hebert, and

That we extend to his bereaved family our sin-
cerest condolence and sympathy.

Whereupon the same was adopted by a standing vote
of the entire assembly.

The Chairman appointed to membership on the
Finance Committee, for the following year, Mr.
Reid, chairman, and Messrs. Norwine and Caveness.

Moved, by Mr. Stedman, that the FCC be re-
quested to restore the twenty-word-per-minute code
speed requirement for the Class A examination. But,
after discussion showing that FCC probably would
be opposed, Mr. Stedman, with the consent of his
gsecond, withdrew the motion.

Moved, by Mr. Kirkman, that the code practice
speed of W1AW be reduced to five words per minute.
But the motion was rejected.

On motion of Mr. Weingarten, unanimously
VOTED that the sum of five hundred dollars ($500)
is hereby appropriated from the surplus of the
League as of this date for the use of the Finance
Committee, any unexpended remainder to be re-
turned to surplus at the next annual Board meeting.

On motion of Mr. McCargar, unanimously
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VOTED to take up the Philippine Island matter
from the table. On his further motion, unanimously
VOTED to adopt the following resolution:
. In view of the new requirements for member-
ship which make of the League an integrated
organization of amateurs licensed by either the
FCC or the Dominion of Canada, with the single
exception of the Philippine Islands; and whereas
the Philippine Islands are already quasi-inde-
pendent and operate under entirely independent
radio regulation and control; and whereas it ap-
pears that the administrative structure of the
League would be improved by transferring the
Philippine Islands from the Pacific Division to a
status of attachment thereto which will preserve
all our traditional operating relations with them
but will overcome certain administrative incon-
sistencies: BE IT RESOLVED that the Secretary
is directed to explain the situation to the members
of the League residing in the Philippine Islands
and to request them, in the name of the Board, to
agree to the change in status, reporting the result
of his canvass to the Board.
On motion of Mr. Stedman, the Board unani-
mously ADOPTED the following resolution:

Whereas the Board of Directors in annual
meeting assembled is, as a result of a detailed
deliberation, conscious of the responsibilities of
the American Radio Relay League in the present
national emergency;

BE IT RESOLVED that the League reaffirms
its policy of wholehearted codperation with our
government in every feasible manner; and

Further, it urges upon all amateurs a similar
attitude.

On motion of Mr,

McCargar, unanimously

VOTED that the Board grants a leave of absence to

Communications Manager' F. E. Handy for such
time as his services may be required in the Navy.

Moved, by Mr. Noble, that there be established
a new type of membership certificate, * Contributing
(Full/Associate) Member"’, these certiticates to be
issued members contributing money to aid in the
research and development work of the QST labora-
tory. But, after discussion, the motion was rejected.

Moved, by Mr. Noble, that any radio club, in
order to qualify as an affiliated club, must have at
least fifty-one per cent of its membership licensed
amateurs and at least fifty-one per cent of these
licensed amateurs must be League members. But,
after discussion, the motion was rejected.

On motion of Mr. McCargar, afer discussion,
VOTED, 11 in favor to 5 opposed, that the sum of
one hundred dollars ($100) is appropriated from
surplus as of this date as an additional allocation
for the legitimate administrative expenses of the
director of the Hudson Division in the calendar
year 1941, any unexpended remainder of this sum
at the end of the year 1941 to be restored to surplus.
At this point Mr. Segal rejoined the meeting.

The Chairman thanked the members of the Board
for their assistance and codperation. On behalf of
the Board members, Vice-President Blalack thanked
the Chairman for the manner in which he had con-
ducted the meeting. On motion of Mr. Caveness, the
Board adjourned sine die at 2:51 p.m. Total time in ses-
sion, 12 hrs., 17 min. Total appropriations, $7,725.

R N

Secretary
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_ "~ ON THE ULTRA HIGHS 7

CONDUCTED BY E. P. TILTON,.* WIHDQ

N paAsT years April has been principally
the month in which five-meter men sit around
and wait for May. Not so April, 1941, however.
A few bits of aurora refraction, some splendid
temperature inversions, and the scason's first
sporadic-E DX kept Five unusually active in
most sections of the country.

Unseasonably warm weather during the week
of April 6th produced a welcome extension of
operating ranges after the infrequent inversions
of the winter months. A solid week of excep-
tional conditions for long range work was cli-
maxed on April 12th, by one of the finest nights
of inversion bending ever scen in the East at this
time of year. Many contacts over distances up to
200 miles were made with low power and several
up to 300 miles were made by the fellows having
more power and good locations. Notable work
was done by W3CGYV, Wilmington, Del., and
WB3IIS, Rockdale, Md., in working numerous
W1’s and W2’s at distances up to 300 miles.

After this strong inversion, followed by the
first thunderstorm of the season, it was no great
surprise to see the band open up for W4 on April

14th, two weecks ahead of schedule. W4FLH and -

W4CYU, Miami, Fla., were apparently the only
W#4’s in on this, but they made the most of the
opening. W4CYTU, in his first experience with
58-Me. DX, worked the following stations be-
tween 7:15 and 9:45 r.m.: W1's SI BJE JLI
JIS AVV JTB HDQ; W2's AMJ FJQ DDV;
W3's DI HFY AXU GUF CGV BEB. Bob
first realized that the band was open when he
heard the Empire State Television transmitter,
W2XPS, on 55,750.

* 329 Central St., Springfield, Mass.

Stanley F. Brigham, W1MBS, West Roxbury, Mass.
With nothing more thau 10 watts input toa 76 oscillator,
Stan has worked 122 different stations already this vear.

42

Many additional reports on the aurora session
of March 30th were received too late to be in-
cluded in last month’s brief summary. From
these it appears that the territory extended out
ag far as South Dakota, making this one the
most widespread on record. In addition to those
acknowledged last month we wish to thank
Wg's KKD FGV QXV KQC and W9s ARN
ANH and YKX for their reports. A recurrence
was expected in late April, and the date of the
Relay was set with this in mind, but the only
signs of aurora seen as this is being written oc-
curred on the nights of April 23rd, 24th, and 28th!
Northern lights were visible on these dates, but
the disturbances were of mild character and
intermittent as well. Fuzzy carriers of ’phone
stations were noted by several operators, but the
only DX reports came from W1AVYV, Stamford,
Conn., and W1HXP, Newton, Mass., both of
whom heard W8OPB on the 24th. These two
worked each other on what appears to have been
aurora-refracted c.w.

Your conductor picked the date of the April
UHF Relay. It looked like & good guess last win-
ter — but the fates that control such matters
were most unkind, and the East had about the
worst possible conditions during the entire con-
test period. If uny relays were completed from
the Fast Coast to any remote points we have
not heard of it. The band opened up for the West,
however, and a swell chance for a 56-Mec. Trans-
con was missed when WEANN started a message
on its way to your conductor in a surprise contact
with WO9ZJB. Vince got the message off to
WIYKX, Woodbine, Towa, but it died on Bill’s
hook. W9ZJB heard W6QAQ woriginating a
message ‘‘To any East-Coast Amateur” at 11:30
A.M. CST. No signals were heard on Ten at the
time, but W6ANN and W6MXY were worked,
with signals similar to those heard from Wé's
on 28 Me., being 20-25 db over S-9 for nearly
two hours!

HERE AND THERE

Tue high-pressure efforts of WOZHB and others in
hehalf of horizoutal polarization are gradually taking effect.
Some Easterners now having horizontals of one form or
another are W1SI, Revere, W1JDD, Waltham, W1AEP,
Springfield, and W1HDQ, Wilbraham, in Massachusetts;
‘WI1LLL, Hartford, and W1KLJ, Bristol, Conn.; WIMEP/1,
Vermont; W2AMJ, Bergenfield, N. J.; W3EZM, Langhorne,
Pa.; and W3BZ, Danville, Va. There are many others.
Installation of a horizontal extended double Zepp at
Glastonbury Mountain, Vermont, brought up the signals
of flea-powered W1MEP/1 to » consistent character for
WI1AEP in Springfield when the latter uses his new 3-element
horizontal array.

WI1DJ says that the roster of the New Engiland Net now
includes more than 50 calls! In the Thursday-night round~
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ups there are often upwards of 25 active stations, . with a

record of 29 answering on April 17th. And out in Illinois the ;

“Pink Network' makes a nightly check of the band at U.H.F. MARATHON

7 ».m. This keeps interest up and WY9ARN says that the Hecond period winner: WSCIR, Aliquippa, Pa.,
boys in the Marathon nu longer have any trouble making 271 points *

their activity points every night now. Organization does Contacts Through States
help! April 16th in

Want a *““marker” to show you when the band is open? Call ™ 56 112 284 400 Score 1941
Wateh 58,970 for WI1AW. Practically the entire W1AW WIAED T} 313 P
schedule, including the code practice. now goes out on Five. WIAVV 60 34 389 3
And just outside the low end, at 55,750, is W2XPS, NBC WI1BCT ) T 21 2
Television station in New York City. This carrier (the W1DJ 73 266 4
sound channel) may be heard, often with little or no modu- &’igg’}; 2'1' ..:f)lg .'i’
lation, almost every evening. From the West Coast comes : =2 i
word that W6XAO (Don Lee Television) will soon be fg}gDQl l;é }2 4 Ef(“))g 10
occupying the same channel on regular schedule. These WIJJR 1 3}, 1 163 9
should serve to reduce those periods of wondering if the WI1KLJ 65 12 297 b
band is open when no signals are heard coming through, WILCC 6 3 20 2

WIDEI/3 is back in Washington after a trip to South WILLL 50 19 489 10
America. Trust Mel to get back in time for the opening of WILSN CL 219 3
the DX seuson! It is hoped that Mel will be able to dig WIMBS g 122 e
sume more of the Washington gang out of hibernation. = -
Activity all through the northern part of W3 seems to be W2ADW 1 12 142 @
going along at a new high. More stations are operating in W2AMJ 99 628 10
the urea uround Philadelphia than at any time in the past &%g(‘g};{l '1, é ";g ;t
two years. W3CGV at Wilmington remains the only station W2DZA . 128 138 1
on Five in his state, Delaware. Look for Gary on,56,816. W2FJQ 42 10 199 8
W3AXU sends along sume unique car registrations! John W2LAL 62 5 0587 4
got 1.0-73-K, while W3ABS has 51-73-S — sounds like « W2LXO 26 83 2
QSO on Forty! W2MEU 38 164 5
J 3 :

W4GJO, Winter Park, Fla., is holding forth on 57,216, wgﬁgg a3 Th 296 3
along with W4QN who is e.c.0. near the same frequency. W2MQF . 30 12 o
They have W4BGZ coming along, and are desirous of work- WIMUX/2 10 10 63 .
ing up some skeds with other Florida stations. ’ 5

W5DXB, Vivian, La., lists W5's ML, AKI, ZS, EEL, WaABs, 2 s 3
BKU, CQV, and DXB as the active Louisiana group. Over W3AXU 53 13 261 8
in Texarkana are recent converts, W5BDB and W5DXW. W3BZJ 58 306 3
The borizontal-vertical question comes up for discussion W3CGV 53 4 297 U8
here, with all but Mims (W5BDB) and W5DXB using W3GJU 26 67 4
verticals. All these boys are Loping to be able to make the W3HOH ‘t‘ 55 377 :
grade with W5AJG and other Texas stations. This is quite W3IIS 26 189 7
a hop, 180 miles, but not at all impossible. W4FBH v 34 3

W5VYV has finally sold the band to one prospect! WsDNN W5DNN 1 1
came to Five the long way —all the way from the old W5FSC § 46 o
200-meter days as 5BR down through the snccessively Ww5VvV 4 31 2
higher frequencies. Eighty, Forty, Twenty, Ten — ‘‘and 4 .
now the breathless delight of the first QSO on Five!” The WoaNN 20 47 B
rig is a Thordarson job, temporarily doubling in the final to W60VK 10 "1 180 3
58,104 or 57,700. The receiver is an NC-101-X with QST's W6QG o4 163 2
February converter ahead of it. The antenna is a 4-element W6QKNM 4 35 1 151 i
* W6QLZ Beam.” W6QLZ 8 3 162 2

Look to your coupling link if you're having trouble zg,?g;g" 8 Loz ;g?‘ l,
getting grid drive. Changing from a twisted pair to a con- W7RT 9 P 1
centric line, W5FSC, Huntsville, Texas, picked up eight of
those elusive grid mills! Bud has been having tough luck WSCIR * 2 1 908 10
with his antennas, though. He lost his long wire, and a new wggll{{JD f{ 32 305 4’
4-element array erected for tests with W5VV, before the W8QQS 8 :"7 9
scheduled tests came off. WS8RUE 24 2 190 5

More horizontals, this time from California. W6QG W8TDJ 12 125 3
reports that W6's LFN, Lous.Angelers, OFU, Compton, WsUUY v 68 1
QUK, San Bernardino, MYS. South Los Angeles, and W9AB o 16 i
MXY, Lynwood, have been trying out horizontal polariza- WOANH 8 169 2
tion. Results have been generally poor, locully, becanse the WOARN 23 285 5
new arrays are somewhat lower than the verticals with WI9BDL 1 228 3
which comparisons are being made. Wait 'til the band WIFHS 2 11 17 1
e boys! WILLM 12 42 1
v, WOPNV 50 302 2

W60VK and W6QLZ have been running tests on 56 and WORLA a1 e 5
112 Mec. before dawn! They find that signals are invariably WOIUNS 9 137 5
good around 5 a.M., with a reduction as daylight comes. WIYKYX 9 202
Ho-hum — we'll take your word for it, Clyde! Signals on W9ZHL 14 190 @
112 Mec. have been running fully as good as those on 56 in WozZJB 6 41 3
recent comparative tests at all hours. t Not eligible for award.

WSKXD, Royal Oak., Mich., suys that April was a very * The fine showing of WSCIR in the aurora session
active month around Detroit. The warm weather early in of March 30th ran his monthly total up to 504
the month helped out the extended-local work considerably. points oo 2 sure winner for the third pféimriepomng
WBCIR, Aliquippe, Pa., and W8's QXV and OPB at Bar- for two consecutive months will be omitted. These
berton and Dalton, Ohio, were contacted frequently with will be re-listed upon receipt of further reports.
signals running S8~9 each way, The distance is around 200
miles in each case. Dusty reports that the polarization con-
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U.H.F. RECORDS
Two-Way Work

56 Mc.: WIEYM-W6DNS, July 22, 1938 —

2500 miles.

112 Mc.: W6BJI/6-W6KIN/6, July 4, 1940 —
255 miles.

224 Mc.: W6I0J/6-W6LFN/6, Aug. 18, 1940 —
135 miles.

400 Mc.: W6I0J/6-W6LFN /6, Jan. 28, 1941 —
20 miles.

troversy is getting hotter, with several of the boys working
on horizontal arrays. This appears to be another instance
of needing one of each — or an array which can be used in
either position.

W9ZHL, Terre Haute, is working on an emergency rig
to go with his 500-watt 110-volt generator so that he can
pile the whole business into the car and go out and operate
a 56-mc. field station, should the need arise. The Ultra-
Highs are the ideal field for this sort of work. With no QRM
problem, and the ability to cover a wide local area under any
and all conditions, gear for 56 and 112 Me. should be a part
of every emergency setup.

A new Indiana station, reported by WOANH, is W9BUV
at Lafayette. Bob is ideally situated for contact with the
Northern Indiana stations, as well as with the fellows in
Ilinois who are frequently out of reach of the boys in Terre
Haute and Marshall. He may be found on 58,064, c.w. only,
at present. WOCNJ (he of the “Q" array atop the gas
tank) is now located at Kirksville, Mo. He should help to
make things interesting for W9ZJB and WI9YKX. Some
other new ones (reported by WOARN) are W9PK, Lyons,
WO9AKF, Elmhurst, 1., and W9UTZ, Lisbon, Iowa.

WIYKX, Woodbine, Iowa, continues successfully the
200 and 235-mile skeds with W9ZJB and WINFM. Bill
has also worked WOUTZ in Lisbon, another 235-mile hop.
Skeds with W9USI at Brookings, 8. Dak., were interrupted
by the loss of the latter’s 4-element array in high winds.

W9LLM, Downers Grove, Ill., also lost his 56 and
112-Me. arrays in high winds early in the month. In their
place he erected a 5-element !{-wave spaced array for Five,
but finds this beam ‘' too sharp for comfort,” and is con-
sidering replacing it with a 3-element job. Frank may be
found on 57,072, running 150 watts to a 35T. Higher power
with a 250TH is forthcoming.

2 MC. AND UP

‘WWantep: Operators in the East to have a try at
breaking the 112-Mec. DX record of 255 miles now held
(along with all the other records) by W6's. With some of the
fine spots available to portable enthusiasts along the Atlan-
tic Beaboard, it should not be impossible to better this
record during the favorable conditions of summer. Among
the W1's who would like to try is W1JLI, Dedham, Mass.,
who would take gear to the top of Mt. Wachusett, Prince-
ton, Mass., or Pack Monadnock, near Peterboro, N. H., for
a try with some ambitious W3 who could get up on some
high spot in Eastern Pennsylvania. W3BZJ, W3BYF —
how about it?

We have word from Bob Paine, WiIMHW, that the boys
at Bowdoin College are getting set for 214. The favorable
situation of Brunswick, on the Maine Coast with an over-
water path to Boston, should make W1OR a nice DX shot
for the gang in Eastern Massachusetts and Rhode Island.

More 112-Mc. emergency organization is reported by
W6SRH. In codperation with the AEC and the Santa
Monica Sea Scouts, an Emergency Net has been formed in
the Bay District. The first workout was held on April 6th,
with W60JQ operating from Point Dume, aided by W6SRH.
W6RWQ operated aboard the 35-foot officer’'s gig, Buc-
caneer, with W6RUF standing by. W68QO, stationed at
the lighthouse on Santa Monica Pier contacted stations
throughout the Los Angeles Area, as well as W6LQM who
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was operating from Mt. Palomar. Rigs used were all
7A4-7C5 transceivers, similarly designed, operating from
emergency power supplies. Another ‘mobilization” is
planned which will include a trip to Catalina Island.

W6QKM reports that he is now portable-marine, as well
as portable-mobile. Don has a small rig, also a 7A4-7C5
transceiver, aboard his 38-foot cruiser and is exploring the
possibilities of 21§ over water in trips to (atalina Island
and other points. Don’s present problem is to get an antenna
high enough above water to really ‘‘ get out.”

‘You wouldn't expect to work out on any low-frequency
band with a fraction of a watt of output and a hay-wire
indoor antenna — why expect that it will be any different
on the u.h.f. bands? WORLA reports that many newcomers
around Chicago (and wherever there is u.h.f. activity, we
add) go on 2% with a midget transceiver and an inefficient
antenna and give up in disgust after a few unsuccessful
nights on the band. This is no argument against low power
and simple equipment — wonders have been worked with
this sort of gear — but the antenna must have what it
takes! Get that skywire up in the air, and take some pains
to see that it is working efliciently if you expect to work
farther than you can see on any u.h.f. band!

214 was acting up during Sunday afternoon, April 20th,
according to WOPNV, Riverside, Ill. SBome local stations
developed a rapid fade and intermittent voice and m.c.w.
sigs were heard. George goes on to say that horizontal
antennas are being tried out by some of the “‘South 8ide"
gang. This may be a clue to the fading condition, as flutter
fades and other peculiarities are frequently noted on
56-Mec. sigs within local range when there is a mixture of
polarization, especially when sigs are coming in from the
back or sides of a directional array.

WOINI, Pleasant Hill, Mo., is having nice results on 21§
with a single 800 at 76 watts input. The antenna is a 6-ele-
ment multi-wire beam. Harry works with W9ZD and
WIDDX in Kansas City and WIGK of Overland Park,
Kansas. WOINT and W9DDX have both been heard as far
west as Leavenworth, Kansas, a distance of 53 miles.

For a long time we've been hearing talk of going on 224
Me. by various operators around Philadelphia, but it took
W3VX to break the ice. First contact was with W3CUD,
Clollingswood, N. J., with the latter on Five. This was on
March 30th. On April 4th, W3CFG of Philadelphia heard
VX, who is at Audubon, N. J., a distance of 11 miles.
W3GGC, 12 miles away, also hears VX. Contacts two-way
await the completion of rigs at GGC and CFG. W3GNA,
Abington, Pa., W3DI, Philadelphia, and W3HDJ, Delanco,
N. J., are other 56-Mc. men who are likely prospects. The
rig used by W3VX is an 834 in a ‘‘ Peterson Pot.”

U.H.F. KINK OF THHE MONTH

Miny fellows have Idiscovered that fluorescent
lights which are defunct for 110-volt operation make excel-
lent substitutes for neon-bulbs — bhut have you tried them
as standing-wave indicators? The 40-watt units, which can
be obtained from your friends who work in factories or
offices where they are in use, are 4 feet long. They light
with much less ‘‘soup” than the ordinary neon; and, being
entirely giass, they present no detuning effect wher moved
along a feed-line. The length of the illuminated portion
serves as a very sensitive indication of the presence of
standing waves. They're fine for tuning-up operations of
any kind — and they have the decided advantage that
their length permits the operator's hands to be well-re-
moved from any ‘ hot stuff”’ — a real safety feature.

- Strayﬁ -3

U. S. CITIZEN-STATIONS IN P. I.

Under F.C.C. Order No. 72, U. 8. amateurs may contact
only those KA stations licensed to U. 8. citizens. The P. L.
stations listed below may be worked without fear of violat-
ing Order 72. We strongly urge all U. S. amateurs to refer
to this list before calling any KA stations: KA1AB, KA1AC
KAlAK, KA1AQ, KAlAR, KA1BB, KA1BN, KAICM,
KA1CO, KAICW, KA1DM, KAIFA, KA1GC, KAIGH,
KA1JH, KA1JJ. KAIMA, KAIME, KAINF, KAIRX,
KAIWJ, KAIYL, KA4LH, KA7FS, KA7THB, KA8AA.
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‘The performance of an e.c.o. is at lcast
as much in the construction as in the
circuit. Here’s a frequency-control unit
which combines a circuit novelty or two
with interesting constructional features.
It has had a thorough ‘“air test” and
come through with flying colors.

A compact and businesslike instrument having out-
put on 80, 40, and 20 meters. Complete, including power
supply, it measures only 8 by 16 by 8 inches.

A Transmitter Frequency Control Unit with
Three-Band Output

A Self-Contained Cabinet-Type Exciter or Low-Power Transmitter

BY G. W.

THE variable-frequency oscillator, while
not new by any means, has really only begun to
come into its own within the last year or two. We
shudder to think of the amateur bands eventually
cluttered up with thousands of e.c.0.’s or v.f.0.’s
darting back and forth like a bunch of sizzlers in
an aerial fireworks display; while the v.f.o. is a
swell piece of apparatus, it requires some careful
and prudent use. Undoubtedly, before the evil
of these instruments manifests itself, plenty will
be written to overcome the problem. In the mean-
time we have found in the v.f.0. something that
can never be replaced by any other instrument.
The particular v.f.o. to be described is an e.c.o.
It seems that the type of circuit used is not so
important as the physical arrangement and gen-
eral mechanical design. Before we get into the

*¢/0 Hammarlund Mfg. Co., New York City.

Inside the oscillator tuned circuit assembly. The stiff
wires at the corners serve both as supports and terminals.
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SHUART,* W2AMN

details of construction, let’s see what makes this
v.f.o. different from others.

In its design, a definite effort was made to keep
it simple to build and operate. Only one control is
operated during normal use and output is avail-
able on three bands--8&0, 40 and 20— by
changing only the output coil. Although plug-in
coils are used, band-switching could be employed
without difficulty. Also, the tuned circuit could be
arranged to cover two bands with one coil so that
only two coils would be necessary for complete
coverage. The entire design of this unit is simpli-
fied by the use of only a single tuning condenser.
Usually three-gang condensers are employed in
this type of instrument.

The Oscillator

The electron-coupled oscillator operates in the
160-meter band and covers 1750 to 2000 ke. The
tuned circuit is a self-contained unit and includes
everything but the main frequency-changing con-
denser. The mechanical arrangement of this unit
provides excellent stability and freedom from
frequency changes caused by vibration or shock.
This e.c.0. doesn’t have to be operated on sponge
rubber pads. As a matter of actual fact, there is
only slight modulation, and that from tube ele-
ment vibration, when the instrument is subjected
to mechanical shock. As shown in the photograph
four vertical bars hold the entire oscillator as-
sembly together, and these also serve as terminals
for external connections. One goes directly to the
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On the extreme right can be seen the permeability tuned coil
which provides excitation for the output stage on 80, 40 and 20
meters. T'his coil is mounted under the chassis so there will be no
coupling between it and the output circuit.

of the c.
bands.

grid of the 63J7 tube, a second to the cathode, one
to the B-negative and the last to the tuning
condenser.

Keying in the oscillator circuit is accomplished
by breaking the negative lead. A simple filter
cousisting of a small r.f. choke and a 0.005-ufd.

silvered mica condenser removes all
traces of r.f. and permits clean keying.
The voltages to the plate and screen
grid of the 6SJ7 are regulated, the screen
by a VR-105 and the plate by a VR-150.
The screen voltage, being more critical,
has compound regulation and conse-
quently a high degree of voltage stabil-
ity is obtained. The 6SJ7 proved to he
the best tube for the purpose since very
little output was required. In this par-
ticular case connecting the screen and
suppressor together proved beneficial.
The output of the oscillator is tuned
to 3550 kec. with a fixed tank circuit.
Unless the entire unit is to be operated
in the high-frequency portion of the
80-meter c.w. band, or the 75-meter
"phone band, this circuit will require no
adjustment. Tuning it to 3550 ke. per-
mits operation over a very wide portion
w. band and all of the 40- and 20-meter

Buffer Multiplier

The second tube in the line-up is a 6SK7, oper-
ated as a fixed-tune amplifier-doubler. Its plate
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Ci3 Cig
Ciz - B-ufd. electrolytic,
oo™ ) 150-volt
, Jumpers in Cia = 32.4fd.  electrolytic,
S Requlator tubes = 450-volt. )
2 ’ Ri — 20,000 ohms, }4-watt.

Ra — 50,000 ohms, l-watt.
Ra — 20,000 ohms, !-watt.

Fig. 1 — Clircuit diagram of the transmitter frequency control unit.

La— 17-xh., 36 turns No. 28, close-
wound, on 3g{-inch form.
with tuning plug (Hammar-
lund No. 6011).

L4 — 3.5 Mc.— 38 turns No. 21,

* length 1%% in., diam. 1!%
in.: link 11 turns.

~

(i1 — 0.01-xfd. paper. )

(G2 — 35-upfd. compensator (Erie
Ceramicon N680).

Cz — 75-ppfd. air trimmer.

(4 — 300-pu{d. silvered mica.

(s — 140-upfd. variable (Hammar-
land MC-140-S).

Cg— 100-gufd. silvered mica.

» Cg — 500.-pufd. silvered mica.
3y — 100-pufd. variable (Hammar-
lund MC-100-S).

C1o0 — 0.001-fd. mica.

C11—0.005-ufd. silvered mica.

Ci2 — 50-ppfd. air trimmer.
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R4 — 20 ohms, 1-watt.

Rs — 20,000 ohms, 2-watt.

Re — 400 ohms, lg-watt.

R7 — 400 ohms, 10-watt.

Rs, Ro — 3000 ohms, 20-watt.

Ia— 30 turns No. 24 enamelled,
close-wound, on 7g-inch
diameter form. Cathode tap
10 turns from bottom. (In
Hammarlund ECO-160 unit.)

Lz — 60 turns No. 24 enam., close-
wound, on Z4-inch diameter
form. (L2 and Ci2 in Ham-
warlund ETU-80 unit.)

7 Mc. — 18 turns No.
length 1}4 in., diam.
in.: link 6 turns.

14 Me. —9 turns No.
fength 114 in., diam.
in.; link 4 turns.

Ls —~ 15 henrys, 150-ma.

1"t — 300 volts d.c. at 100 ma., with
rectifier and 6.3-volt fila-
ment windings.

S1 — S.p.s.t., low-capacity type.

Sz — S.p.s.t. toggle.

Sy — L.p.d.t. togele.

OST for
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eircuit is resonated to 7050 ke. with a permeabil-
ity-tuned coil. Once set, this coil requires no
adjustment regardless of the output frequency.
It may seem unusual to tune this circuit to
7050 ke. and expect the amplifier which follows to
operate in the 3.5-Mc. band, but that is exactly
what happens. The 807 can be operated in the
80-meter band with efficiency as great as if not
greater than that obtained when it is operated
in the 20-meter band as a doubler. Sufficient r.f.
excitation gets by L; to make the amplifier work
efficiently over the complete 80-meter band. The
807, of course, is a straight amplifier on 7 Mec.

Qutput Stage

The output of the 807 is relatively constant
over any one band and is approximately the same
on all three. A cureful check of the 807 grid cur-
rent showed that ample excitation was present at
any frequency in the 40- or 20-meter bands and
over two-thirds of the 80-meter c.w. band. For
maximum output in the high-frequency portion
of the 80-meter c.w. band, or the ’phone band, it
is necessary to make a slight adjustment of the
oscillator output circuit.

The amplifier plate circuit when loaded to the
normal 60 ma. by an antenna or another amplifier
requires no adjustment over an extremely wide
range of frequency, although a separate control is
available on the panel to touch up this circuit
" when necessary. The plate current of the 807 is a
fairly good indication of how the rest of the outfit
is working. A 0-100 milliammeter is connected
permanently in this circuit.

Returning to Ls;, the permeability-tuned coil,
we would like to point out that slight changes in
value might disrupt the operation of the entire
unit. For example, in one unit built up experi-
mentally it was desired to increase the excitation
for the 807. On the assumption that the grid leak,
R;, was absorbing some of the output of the
6SK7, an r.f. choke was placed in series with the
leak. The excitation went up on 40 and 20 meters,
but the circuit no longer passed sufficient r.f. at
3.5 Me. to give satisfactory operation. Removing
the choke permitted normal operation.

On 7 Mec. a tendency of the 807 to oscillate with
the key open in oscillator keying was overcome by
connecting a 20-ohm resistor in series with the
screen.

Although not shown in the photograph, addi-
tional terminal strips have been made available
to provide external grid bias — we believe this
is a worthwhile addition, as it prevents oscillation

‘The oscillator tuning unit is directly behind the main
tuning condenser located in the center of the panel.
Note that the output link wires are run on the outside
of the chassis to prevent coupling to the 65K 7 amplifier-
multiplier.

in the amplifier when the oscillator is keyed —
and to connect an external 600-volt plate supply
for the 807 in cases where higher output is re-
quired.

While there may be no particular advantage in
the key change-over arrangement, it was installed
in this unit for test purposes so that the key
could be switched from oscillator to amplifier
under any particular set of conditions to deter-
mine whether or not keying of the oscillator was
satisfactory at all times.

Frequency Drift

In an effort to make this unit compact, the
power supply and all other equipment was built
on the one chassis. Naturally, some particular
conditions existed that may not exist in some
other arrangement. For example, every experi-
mental unit built up proved to have ample sta-
bility and low frequency drift, although there was
occasionally hum modulation in the carrier and in
some cases the keying was not clean. In all cases,
it was found necessary to by-pass the oscillator
heater right at the tube to clear up hum modula-
tion and coupling between the input and output
circuits. With the addition of this condenser,
complete isolation was achieved. The output cir-
cuit can be tuned through resonance, loaded or
unloaded, and there is absolutely no change in
the oscillator frequency.

Frequency drift encountered in this particu-
lar unit was mostly caused by the heat radiated
by the power transformer and rectifier tube. If
the power supply were not contained in the cubi-
net, no drift compensation would be required,
although the addition of drift compensation can

i +f1000
Fig. 2-- Drift characteristic of &g
the oscillator unit, measured from , i
a cold start. Frequency 3.5 Mec. W-H000
b
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be an asset in any case. We found that with a
35uufd. compensator the overall drift of the
complete unit shown in the photograph was quite
low. The accompanying curve gives the result of a
careful laboratory check. It would be possible to
use more compensation, but it was not deemed
desirable because of the danger of overcompensa-
tion and a reversal of drift some time during
operation. We are of the opinion that to e a
known drift in a known direction is about the
safest bet.

1t is surprising how much more effective low
power becomes when the frequency can be varied
at will. We have been using this outfit just as
shown with no additional amplification for a
period of about four months at W2AMN. During
that time practically the entire U. S. was worked
and the performance was really remarkable. Of
course it doesn’t pay to call CQ with this sort of
rig; our practice was to wait for a CQ, adjust the
frequency of the oscillator to coincide with that of
the other station, and then call when the CQ was
finished. Contacts were numerous and operation
appeared to be just as satisfactory as with any
200~ or 300-watt rig we ever operated. All this
took place in the 40-meter band, which is pretty
crowded at the present time.

Normally, the amplifier is keyed. This permits
the “quiet” switch, Sy, to be used for frequency
setting. The oscillator can be turned on and the
signal checked in the receiver without radiation
from the transmitting antenna. Thus a lot of un-
necessary disturbance is prevented. Every v.f.o.
should have some arrangement by which the
oscillator can be turned on and operated inde-
pendently of the output amplifier so it will not
cause interference during adjustments. Finding a
place for the “quiet’’ switch seemed, at first, to be
quite a problem. However, a low-capacity switch
connected between the cathode and the negative
return of the tuned circuit killed the oscillator
and permitted everything else to remain the same
in the circuit insofar as current and tube tempera-
ture were concerned. One word of warning — the
leads to this switch should be very short because
if there is appreciable inductance in the switch
circuit the oscillator will operate even though the
switch is closed. If the mechanicallayout demands
that the oscillator tuning unit be mounted a con-
siderable distance from the panel the switch
should be operated by an extension shaft.

No effort was made to calibrate the oscillator
since it was operated.in conjunction with a cali-
brated receiver. However, we would suggest cali-
brating it and providing some means of checking
it periodically. Our tests have shown that a unit
of this type, if carefully designed and constructed,
will remain in calibration indefinitely, but as a
matter of precaution, even though its calibration
can be relied upon the oscillator frequency should
be checked in the receiver before transmission is
attempted.
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WWV Schedules

IvvEpiaTELY after the standard fre-
quency station WWYV of the National Bureau of
Standards was destroyed by fire November 6th
last, a temporary transmitter was established in
another building and partial service was begun.
The service has now been extended, although still
with temporary equipment. It is on the air con-
tinuously at all times day and night, and carries
the standard musical pitch and other features.
The radio frequency is 5 megacycles per sccond.

The standard musical pitch carried by the
broadcast is the frequency 440 cycles per second,
corresponding to A above middle C. In addition
there is a pulse every second, heard as a faint tick
each second when listening to the 440 cycles.
The pulse lasts 0.005 second, and provides an
accurate time interval for purposes of physical
measurements.

The 440-cycle tone is interrupted every five
minutes for one minute in order to give the sta-
tion announcement and to provide an interval
for the checking of radio measurements based on
the standard radio frequency. The announcement
is the call letters (WWYV) in telegraphic code.

The accuracy of the 5-megacycle frequency,
and of the 440-cycle standard pitch as trans-
mitted, is better than a part in 10,000,000. The
time interval marked by the pulse every second is
accurate to 0.000,01 second. The l-minute, 4-
minute, and 5-minute intervals marked by the
beginning and ending of the announcement peri-
ods are accurate to a part in 10,000,000. The
beginnings of the announcement periods are so
synchronized with the basic time service of the
U. S. Naval Observatory that they mark accu-
rately the hour and the successive 5-minute pe-
riods; this adjustment does not have the extreme
accuracy of the time intervals, but is within a
small fraction of a second.

« NEW APPARATUN =

NEW CODE PRACTICE OSCILLATOR
A NOVELTY in code-practice oscillators is.

introduced by Airadio, Inc., 2 Selleck St., Stam~
ford, Conn. The unit consists of a compact.
crystal r.f. oscillator whose signal may be picked
up on the station receiver. Output on any-
amateur-band frequency may be obtained by-
plugging in appropriate crystal and plate coil.
An adjustable antenna coupling condenser and
resonance indicator are provided so that the-
unit may be used as a transmitter with an output
of 1.5 watts.

Tube, crystal, coil and key are included in the-
unit which operates directly from standard 115~
volt a.c. or d.c. lines.




Eleventh AR.R.L Sweepstakes Results

Scores Reach All-time High— Three Operators Top 100,000 Points!

BY

PERHAPS the best thing that may be said
of the Eleventh ARRL Sweepstakes Contest held
during two week-ends last November is that
enthusiasm was probably at a higher pitch than
in any amateur radio operating competition of
recent years. Space does not permit us to quote
the numerous expressions of approval voiced by
the contest-minded fellows (and gals too!) who
spent many hours of enjoyable participation in an
5S highlighted by shattered records and new
accomplishments. However, the figures speak for
themselves. Look at those scores! Bigger than
ever, they represent skill in operating attained
only by that characteristic determination of the
radio amateur to get the most out of what he has
to work with.

1388 entries were received from participants
who submitted 1114 c.w. logs and 274 ’phone
logs. The extent to which performances of past
years were bettered is indicated in the observation
that 42 c.w. operators made final scores of more
than 70,000 points as against 27 in the 1939
shindig. Among the ’phones, 27 totals over 20,000
W§re received compared with 21 in the previous
SS.

Winners

All of the League’s 64 active Sections were
represented in this Sweepstakes. Handsome certif-
icate awards are being made to 64 c.w. operators
and to 59 of the ’phone gang. A list of the winners
in each»of the classifications is included in this
report along with as much information as we have
available on transmitter line-ups, type frequency
control employed, receivers, and bands used.
Making for greater flexibility in operation and
the ability to snare those rare sections by sliding
right up alongside, the use of variable frequency

* Asst. to the Communications Mgr.

J. A. MOSKEY,* WIJMY

oscillator rigs seems to have been a ‘“‘must’’ in the
majority of cases where outstanding scores were
piled up by leading SS’ers. With competition
becoming much keener each year, contest hounds
must keep right on their toes to stay in the run-
ning these days. The winners in the Eleventh
ARRL Sweepstakes certainly had plenty of
“what it takes.” To them we extend hearty con-
gratulations. Nifty going, gang!

Leading C.W. Scorers

That man Mathis did it again! Yep, W3BES
went over the top to the tune of 113,848 and set
an all-time high by working 737 stations (No,
that’s no printer’s error. We said 737!) in 62
sections. We're still staying awake nights trying
to figure out how he does it! Some people say he
just isn’t human, but the cold figures tell the
story. It must be that his efficiency is about
09.9%,. At any rate, Jerry deserves a mighty big
hand for a piece of operating we don’t have
adjectives powerful enough to describe!! Trailing
along behind W3BES we find that old SS veteran,
WOIFS, with a fancy 108,963 points, amassed by
contacting 703 stations in 62 sections. We note
Bert also took second place in the previous con-
test and is apparently set on letting nothing budge
him from that enviable position. Congrats,
Mistuh Brown. Following hot on the trail of
WOFS, we find W8JIN also in the six-digit
bracket. Operator James W. Ringland took third
place with 107,803 — an even 700 contacts with
62 sections.

Following the ‘“‘big three” with scores over
70,000 were W2GSA, 97,417; W2IOP, 97,350;
W3DGM, 93,930; WSHGW, 92,110; W9BRD,
89,365; W9VDY, 88,988; W2HHF, 88,970;
W6QAP, 88,273; WORQM, 88,195; WSOKC,
87,885; W9ASO, 87,653; W1TS, 87,575; WSNLQ,

Upper qut W2IOP, N.Y.C..L.1. c.w. winner. Upper center: WOBRD, lllinois c.w. winner. Upper right: W5KC,
La. c.w. winner. Lower center: W3BES, national high scorer, holder all-time SS record and Frankford R.C. gavels!
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Upper left: W6QAP, Arizona c.w. winner. Upper right: WOFS, Ky. c.w. winner, second national high scorer. Lower

left: W6HJT, Santa Clara Valley c.w. winner. Lower right: W2GSA, N. N. J. c.w. winner.

85,845; WOZRP, 84,785; W6ITY, 84,420;
W6IDZ, £3,223; W6PCE, 82,373; W3GHM,
82,045; W5KC, 81,763; W610J, 81,763; WOYFV,
81,750; W2JAE, 81,554; W3GKO, 80,700;
WICRK, 80,600; W3HFD, 80,314; W9DIR,
78,908; WIRY, 77,165; W9VKF/9, 77,035,
W6NIK, 76,415; WOCWW, 75,020; WOUTB,
73,588; WS8KUN, 73,316; W3IWM, 73,200;
W9YCR, 73,160; W5AAN, 72,600; WIERU,
72,198, W3EEW, 71,920; WO9GFF, 71,700;
W6HJT, 71,631; W5WG, 71,025, WIMUX,
70,615; W2MEL, 70,395.

Leading the parade in number of contacts was
W3BES with 737 QSO’s — an average of 18.4
per hour. This is an unprecedented record and
represents some pretty fast stepping! Also above
700 were WIFS, 703 (17.5 per hour), and W8JIN,
700. In the 600-or-over class we find W2IOP, 672;
W6IDZ, 663; W2GSA, 631; W2JAE, 618;
W3DGM, 607; WS8HGW, 604; WSOKC, 600.
Twenty-eight other stations turned in logs show-
ing 500 or more contacts.

b0

Sections Worked ‘

The banner for working all sections goes this
time to a ’phone participant. Paul Edwards,
WINDA, worked ’em all, the only entrant to do
so. FB and congratulations, OM.

All but one section was snagged by W6ITH on
'phone, and on c.w. by W2MAP, W2ZA, W3AGYV,
W6HJT, W6IDZ (W6HZT opr.), W6ITY,
W6PCE, W8GD, WSIFT, W9DIR, W9ERU,
W9VDY.

Each of the following worked 62 sections on
c.w.— WITS, W2GSA, W2HHF, W3BES,
W3DGM, W3EEW, W3FRY, W5KC, W6I0J,
W6NIK, W6QAP, WSBTI, WSJIN, WS8SFYV,
W9ASO, W9BQJ, WOCRK, WICWW, WIFS,
WIGY, WORQM, WOVKF/9, WOYCR, WOYWQ
(W9UUM opr.), and WIZRP. In most cases the
sections missed were P. I. and Vermont.

‘Phone Highs

W6ITH remains on top for the fifth consecu-
tive year as high SS 'phone man with a total of



Viwiive VINVAL J W4 ) VIFAATVA N &% WA

WINNERS, ELEVENTH A.R.R.L. SWEEPSTAKES CONTEST

Radiotelegraph
Type Ose.
(E.C.O.
Section Winner Call Transmitter Line-Up or C.C) Recevver Bands Used

E. Penna. (lerry Mathis * W3BES = 6SK7-8V6-807-812's. ..... Cee... eco.  NC10I1X 35,7, 14
Md.-Del.-D. C.  Arthur Q. Tool, Jr. W3FQZ 6L6G-807-809's; 61.6-807-811.... Both - 3.5,7
58.N.J. Grier Miller W3FXV 42807 . oo c.c. Sky Champion 3.5,7, 14
W. New York  Francis G. Miller W8DZC 6SK7-6V6-6L6-T40............. eco. NC101X 3.5,7,14
W. Penna. W. B. Thompson W8O0KC 89-802-807-TZ40. . ......vvvnnn eco. 8X16 35,7, 14
Illinois Rodney Newkirk W9BRD 24A-81.6-HY6L6GX's.......... e.c.0. 7-tube super 35,7, 14
Indiana Ray Miles W9KBL 6SK7-6V6-8L6-T40............. e.c.o. Sky Challenger 3.5,7
Kentucky Bert Brown WOIFS 6V6-807-813......covienennn.. ec.o. RME69 & DB20 3.5,7, 14
Michigan Theodore Gersten W8IV OV6-8L6-B078. .. ...unnnnn ec.0. Sky Challenger 35,7, 14
Ohio James W. Ringland ~ W8JIN 0.c.0-6L6-807-HK54 . . ......... eco. HQI20X 35,7, 14
Wisconsin R. C. Schmidt W9IVDY E.c.0.-807-35T . ......covnnnnn e.c.o. Superhet 35,7, 14
No. Dakota Carlyle R. Norman ~ W9ZOU Meissner Signal Shifter-HK54's. . e.c.o. SX23 7,14
So. Dakota Paul Range WIGCW ONT-BLBG'B. . ...oveeerannnnnn v.f.o. —
No. Minn. C. William Davies WIYCR 63K7-657-807-808 . .. e\uunnne s ec.o. RMESD 35,7, 14
So. Minn. L. A. Morrow WIVKF 6K7-6L6-8L6-616-814.......... ec.o.  HQI20X 35,7, 14
Arkansas Lester Woosley W5ELY AT46'8. ... e.c. SX24 7
Louisiana Vincent L. Rosso W5EC B.c.0-NTX30-100TH.......... eco. NCI101X 35,7, 14
Mississippi Fred L. Ford W5AVF [ 053 7 ¥ TR cee o CCe NC81X & pre. 7,14
Tennessee M. N. MeCoy W4FCF e cey  — mme— e
E. New York Elbert L. Taylor W2EWD 47-47-809-8098 . .. ......iienn c.c. Sky Chief 35,7, 14
N.Y.C. & L.I. Iarry LeKashman W2I0P Meissner Signal Shifter-814...... eco. AR77 35,714
N.N.J. Bob Morris W2GSA Meissner Signal Shifter-803...... €.0.0,  moemee 3.5,7,14
fowa J. H. Buck W9ZDS 65K7-6V6-RK39-HK24 . ........ e.c.o.  10-tube super 7,14
Kansas Charles A. Pine WICWW  802-807-814.......ccuunrnnnnn Both  NC101X 7,14
Missouri Clarence L. Arundale W9GBJ 2A5-2A5'8-T20-35T............ ¢.C. SX18 7,14
Nebraska Charles L. Hansen WIASO 6SK7-6L6-100TH. . ............ e.c.o. NC100X 7,14
Conn. E. R. Fraser WIEKQY Meissner Signal Shifter-809’s.... e.c.o. NC101X 35,17, 14
Maine Ernest L. Bracy,Jr. WI1BFA 6L6-6F6-807-HF100's; 6L6G-6L6- '

TZ40. . covviiinnnnininnnn,s Both  NCI101X 3.5,7,14
E. Mass. Roger F. Hathaway WIRY 59-6L6-808. .....0uueiannnn HRO 35,7, 14,28
W. Mass. Ernest E. Curry WIKZ8 8L6G812.....0c0vvnnnnnn ve. GC 9X17 3.5,7
N. H. Dorothy W. Evans ~ WIFTJ HYB1-RE47............. e.c. —— e
R.L Raymond A. Hurlburt WILWA 6SK7-807-809............ ... eco. Sky Chief 35,7, 14
Alaska Arthur B. McBride =~ K7GOM 802-809. . ..0uiiiniiiiinanns e.c. RME89 7,14
Idaho Richard W. Mickey W7ITY NC44 7,14
Montana Elmer Briden WTBSU —_— 3.5,7,14,28
Oregon Ermund A. Zochert,Jr. W7ECI —— 35,7, 14
Washington John Gruble W7RT NC101X 7,14
Haweii Katashi Nose K6CGK .C.0. ¥B7 & pre. 7,14
Nevada Dana D. Little WORWX BL6-807-TZ40............uuunn — 3.5,7,14
Santa Clara V.  Cameron G. Pierce ~ W6HJT 6SK7-6V6-6N7-6N7-813........ e.c.0. ———— 35,7, 14
Kast Bay John Woerner W60NQ B T T, e e 35,7, 14
San Francisco H. G. Lorets W6GWW 6K7-6V6-807-50T-HK354. . ..... Both  Comet Pro 7,14
Sacramento V.  Orion M. Arnold W6PAR RK39-HK54 RMEBY 3.5,7,14
Philippines L. A. Mason KAIAK e - 7,14
San Joaquin V.  Myron E. Ferguson =~ W6PYG 58-8F6G-6F6G-6L6G's. cee .0. 7 tube super 7,14-
No. Carolina William A. White W4ERG 4141-8L6G R o 35,7.14
o, Carolina (Gus Browning W4BPD 860; 852; 150T 35,7, 14
Virginia W. R. Shuler W3IWM 6SK7-6L6-807-HY51Z. . ........ e.c.0. —— 35,7, 14
West Va. Hobart Burkhamer ~ W8KWI Vf0.807-T55. .. .coovennnennnn vfo. PRIS 35,7, 14
Jolorado K. F. Miller WOWTW B.c.0.-6L8-809's-T55'8. ......... eco. ———— 3.5,7,14
Utah-Wyo. Everett E. Young W7HMQ (6375 0T) 7 TN e.c. 3X25 35,7, 14
Alabama Nelson S. Brooks W4EDJ 6L6-807; 6L6-RK39-T55........ ec.o. SX25 7,14

Left: W8JIN, Ohio c.w. winner, third national high scorer. Right: W8OKC, W. Pa. c.w. winner.




Left: WOVDY, Wisconsin c.w. winner. Right: WIASO, Nebraska c.w. winner.

Type Osc.
(E.C.0.
Section Winner Call T'ransmitter Line-Up or C.C.)  Receiver Bands Uscd
E. Florida Paul L. Burgess,Jr. W4ERU 6L6-6L.6-809-HY40Z's. ... ...... ec.o0. ——— 35,7, 14
W. Florida George S. Eggart, Jr. W4EPT 6F6-T55; 6F6-6L6-807's........ ec.o. NCI01X 3.5, 7, 14
(Georgia Reginald R. Cain,Jr. W4CYC/4  6SK7-8V6G-6L6-807-TZ40. ... .. eco. ———— 35,7, 14
West Indies Kenneth P. Billingg =~ W2NBP/K4 Meissner Signal Shifter-6L6-HK54 e.co. NCI101X 14
Los Angeles Stanley Carr W6IDZ E.c.0.-HK24-HK54-HK254's-
HK354's R 7,14
Arizona Bud Keller W6QAP X-E.C.-807-35T . NC101X 7, 14
San Diego R. Apostle W6ITY 36-42-6L6-T20-852 .c.o.  Super 7.14
No. Texas (3. W. Tittle W5AAN Meissner Signal Shifter-35T. . ... €.L.0, 3.5, 14
Oklahoma Lyle M. Smithers W5LW 802-807-100TH. ............... e.co. Howard 437 3.5,7, 14
So. Texas Bruno M. Wojcik W5CWW 6F6-6L6-807-T125. . .....v..... e.co. HRO 7,14
New Mexico Sheldon H. Dike WSHAG 6L6-HE24..............eul. . —_ 714
CLUB SCORES
lub Score C.W. Winner Phone Winner
Frankford Radio Club (Phila.) ...... . e . 1,028,787 W3BES ——
Greater Cincinnati Amateur Radio Ass'n. ... 936,752 WIFS WSNDN
Milwaukee Radio Amateurs’ Club. .. 442017 wWovVDY WOESJ
York Radio Club (IlL.)........ ~.. 332,937 WOYFV WINAB
New Haven Amateur Radio Aes n ((,onn ) ... 255,233 ‘WI1KQY W1GDC
Northern Nassau Wireless Ass'n (N. Y. ) e e 202,821 W2AYJ W2HYJ
Cahokia Amateur Radio Club (Ill.). . e . 192,625 WIGFF WO0AW
Twin City Bug Twiddlers (Mpla.).. . 185,236 WINCS s
North Newark Amateur Radio Club (N J ) 177,268 W2LXI
Westlake Amateur Radio Ass'n (Ohio).......................... 170,822 WSHGW
Wisconsin Valley Radio Ass'n...... ~e 162,672 W9RQM
Southtown Amateur Radio Ass'n (Chgo ) 151,514 WOMGN -
Chester Radio Club (Pa.). . et e 143,705 W3DGM
Columbia University Radxo Club e e e e e 141,368 W2HHF
Tri-Town Amateur Radio Club (Chgo )‘ e e e e 118,649 WoDUX WOMWJ
Western Nebraska Radio Amateurs. . 108,987 WOMGV WIKQX
Queens Radio Amateurs (N. Y.). . ceeeee.... 106,476 W2LPJ ‘W2LGS
Narragansett Ass'n of Amateur Radxo Operators (R L ) .......... 104,889 WILWA
Hi-Q Radio Club (Lynn, Masa)............. veveee s 95,289 ‘W1HY W1HA
Han Joaquin Radio Club (Calif.). . AN 90,348 weBVM
Stanford University Radio Club. N R 87,126 W6HJIT W6YX
Dayton Amateur Radio Ass’'n (Ohio) ce .. 84,974 WSCED
Maui Amateur Radio Club (Hawaii). . . . 78,659 K6CGK
South Jersey Radio Ass'n (N.J.)..... . 78,268 W3HDJ
York Road Radio Club (Phila.) .. . 78,268 W3EEW
Flmira Amateur Radio Asa'n (N. Y ) e . 70,722 W8DZC —_—
(luyahoga Radio Ass'n (Ohio)....... . .. 69,168 WSROX R
P&rkway Radio Ass'n (Mass.). ... . . 64,500 WIMDV WI1IXL
Clentral Illinois Amateur Radio blub . 41,885 WICEO WQQWM
Hamfesters Radio Club (Cbgo.). . . 37,850 W9FAQ = —m
Lowell Radio Operators Club (Mass ) e s 37,439 WIKMY WlQM
Mike and Key Club of Santa Monica (Lahf ) . 34,414 We6vVB
Advance Radio Club (La.)...... 31,048 W5HNW W51RO
Associated Amateur Radio Operators of Denver (Colo ) 31,293 W9CAA W9BQO
Bridgeport Amateur Radio Ass'n (bonn ) PR 30,152 W1APA
Lebanon Valley Radio Ass’n (Pa.). . 26,959 W3HZK e
Providence Radio Ass’'n (R. L)............... 24,621 WIMEK -
l:)(-‘llaRexionRadioCIub(Wis.).,.................. 24,000 WIORBI W9HHR
Chair City Radio Club (Mass.). . J RN 12,474 W1DCH B
Campus Radio Club (Idaho). . . . Ceenessen s 7,298 Wr7I11Y W7FER
StarvedRockRadmClub(m) ..... 3,832 ‘WIONGG B
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Radiotelepiione

Type Osc.
(E.C.O.
Section Winner Call Transmitter Line-Up or C.C.)  Receiver Bands [zed

Md.-Del.-D. C. Arthur W. Plummer W3EQK e e, - —— e
8.N.J. A. E. Williams W3HDJ 6J7-616-802-TZ40-HK254's eco. $X23/DM36 39,14, 28
W.N. Y. Bruce L. Kelley WBACY 810'8. ... iiiiieiis —-——  HQI20X 3.9, 14
W. Penna. Norman R. Gillin W8HMJ 89-8F6-807 eo.0. Zenith 3.9
Illinois Paul L. Edwards WINDA Meissner Signal Shifter-813-

HE254'8. . cvvvevenninnnnnn. eco. HQI120X 39,14
Indiana Russell M. Price WIGWL Meissner Signal Shifter-807-

HY51Z'8. . covnenieieneinnnns eco. S-20 1.75, 3.9
Kentucky W. E. Leatherman WIYQN 802-807-807-T40's-T125's. . e.c.0 39,14,28
Michigan Ralph Horian WSEMP 50T's; 242A. .. ... ®...... c.c. B — 1.75, 3.9, 14
Ohio Norman Holloway W8QUL E.c.0.-807-HEK254-HK354's;

..0.-809'8-100TH’s. . . ....... €.0.0, e 3.9, 14
Wisconsin C. E. Smith W9ZTO Meisgner Signal Shifter-807-35T-

250TH'S. .o ooveesnieennnns eco. HRO 3.9, 14,28
No. Dakota Don Beaudine WORPJ HY60-6L6G's-RK47-T40's. .. . .. eco. Bilver 5D 3.9, 14,28
So. Dakota Ernest C. Mohler W9ADJ 6N7-6L6's-TZ40-T200; T21-T21-

TZ40-TZ40%s. . . . ....eeunen 1.75, 3.9, 14, 28
No. Minn. Marvin B. Millett \WWORIL $A6-807-TZ20-T55's 3.9, 14
So. Minn., R. G. Richardson W9ZDM b e e 3.9
Arkansas Jessie J. Hart W5HWK 6N7G-807-809'8..........0cunnut 1.75, 28
Louisiana Charles L. Kelley W5IRO B.c.0.-T21-TZ40-T40-TW150. . .. 1.75, 28
Tennessce William R. Owens W4DUS e 3.9, 14
E. New York Samuel P. Nixdorff W2MEC 100TH'S. .o vvovvrunerannnn ——
N.Y.C. & 7.1, George P, Maerkle W2HAW 6L6-T55-HK54-HE254'% . ....... 3.9
N.N.J. James A. Wotton waJuJy 302-807-35T-100TH's. ........... 2.€.0. 3.9, 14,24
Towa Milton 8. Miller WOTJA ‘Meissner Signal Shifter-51.6-812's e.c.o. HQI20X 3.9,14,28
Kansas George E. Jauss WIPNX Meissner Signal Shifter-T40-

T740's. .. eco. RMEOI-RMES10X 3.9, 14, 28
Missouri Dow B. Summers W9KOH 61.6-6L6-RK39’s- e.e 8X28 1.75, 28
Nebraska Dean W. Hagemeister WIKQX e e i 1.75, 3.9, 14, 28
Connecticut Frederick M. Dingwall WIGDC 6V6-6L6-807-852's . - Comet Pro 3.9, 14
Maine Francis J. Gordon WILOA 6F6-61.6G-807-T20's. ... ....... Both -~ 3.9, 14,28
E. Mass. Dana W. Atchley, Jr. WIHKK Meissner Signal Shifter-807-

100TH-RK38'8. ............. eco. HQI20X 175,39, 14, 28
W. Masa. Albert H. LaFleur WIMCF 6A6-T20-801's............ R X 14
N.H. H. V. Cushing WIHJI 6F6-8L8-814.............. —-—~—Howard 460 3.9, 14,28
R.L Willard D. Cook WUFG 6L8-6L6-T55-810%s. .. ...... — 14
Vermont M. B. Forbes WIRTB  m—mee e creeanns — —_—
Alaska James G. Sherry K7GNN 42-807-T55'8. . ......ou. . c.c. ——— 39,14
Idaho J. V. Durant W7FER 41-6L6G-T21-35T. ........ c.c. S20R 28
Montana R. P. Roberts W7CPY 6F8-807-813. . .......... — 8X17 14, 28
Oregon Sidney 8. Williams ~ W7GUX E.c.0-8L6-HK54...... — NC44 39, 14,28
Washington S. J. Rankin W7DQX 6L6-8L6-35T-100TH. . . .. —_—— —— 3.9, 14
Nevada PFrank L. Long, Jr.  W6GSB F.c.0.-6A6-807-HK51's eco. —— 39,14,28
Santa Clara V.  Qswald G. Villard, Jr. W6YX - S N r—— 3.9, 14,28
East Bay D. Reginald Tibbetts W6ITH 8J5GT-6V6GT-807-814-806's. ... ——— Buper Pro 1.75, 3.9, 14, 28
San Francisco R. D. Zehn W6BFZ 6L6-HK24-35T"8. . ..covvunnncnn e, PRI15 1.75, 14
Sacramento V.  Kmil Malek W6GVM T00TH'S. .. v oveeeeeeenninanns mremms RME69-DB20 3.9, 14,28
Philippines _,  ¥. 0. Smith KAT7FS e SR e —_— - e
San Joaquin V.  Peter K. Onnigian W6QMH #L6-616-809 eco. ——— 1.75, 3.9, 14, 28
No. Carolina W.J. Wortman W4CYB RK25-807-T55-T125'8. ... ...... anmmadiied 3.9, 14
So. Carolina . W. Jackson W4DAM e U 3.9
Virginia P. B. White W3FQP 250TH's 39,14
West Va. 1. E. Hoffer, Jr. W8CWY 8C5-81,6-61.8-T40's-852's. . . ... Homebuilt 3.9, 14
Colorado James H. Goss WoZIX 6L6-807-T40%8....counvennnnnnn e.c RME9DS 1.75, 3.9, 14, 28
Utah-Wyo. Chester R. Ashby W8DTB 807-RE20-812'8......ccunvvnnns 5X16 3.9, 14,28
Alabama E. C. Atkerson W4ECI E.c.0.-T21-814-TW150's. .. ... .. e.c.o, 3.9, 14,28
W. Florida W. R. Staggs WATWY  T55%8.eenrnenanenenanennns e 28
Georgia Wm. E. Lanford W4EGT 807-812-100TH'8. . .........nn.n c.c. NC101X 3.9, 14
West Indies Felix V. Rodrigues ~ K4FKC 42-807-HK254-HK354%s. .. ...... HRO 3.9, 14,28
Los Angeles Don C. Wallace W6AM Vari-X-6A6-HY8L8GX's-250TH-

B00T8. . voverniiennnrennnns ¢.c. —— 1.75,3.9, 14, 28
Arizona E. M. Griffith W6PQQ E.c.o.-8L6's-T55% ........evennt €.c.0 3.9, 14, 28
San Diego Ralph H. Culbertson W6CHV 6SK7-8V6-6L8-61.6-807-HF100;

6SK7-6V6-802-211; 6SK7-6V6-

L1 e.c.o.  Superhet 1.75, 3.9, 14, 28
No. Texas A.B. Dobbs WS5FJP 6L6-809-T55........0000unnnn c.c. s 14
(klahoma Clyde Steward W5HXK 802-807-812's-100TH's. ......... e.c.0. ——— 3.9, 14
So. Texas W. T. Caswell, Jr. W5BB 6A6-807-TZ20's-HK?254%s. . . . . .. e.c. NC101X 3.9, 14, 28
New Mexico Leonard A. Smoll W5GGX 6L6-HY51-35T"8. . ...covvnennns c.c. — 3.9, 14,28
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Upper left: W4ECI, Alabama ’phone winner, fourth national high ’phone scorer. Upper right: W6ITH, national
high scorer on *phone. Lower left: WINDA, only station to work all sections in Eleventh SS, ’phone winner in Illinois.
Lower right: WOYQN, Kentucky 'phone winner and sccond national high.

52,542 and knocked off 417 contacts in 63 sections.
Reg is to be commended for a dandy performance.
Certainly he knows the meaning of the word
‘“proficiency” when it comes to radiophone
operating! A new threat to W6ITH’s position is
W9YQN who came up from eighth in the previ-
ous Sweepstakes to second place with 363 con-
tacts in 59 sections for 42,539 points. Seventh last
" time, W5BB pulled up to third high in the ’'phone
group and scored 40,504 — 331 stations, 61 sec-
tions. Next in line with scores over 20,000 c#tne
the following: W4ECI, 38,763; WINDA, 37,504;
WAFLS, 33,855; W6QMH, 3$3,289; W6DTB,
31,860; WIHKK, 31,203; W7HEY, 30,745;
WIKQX, 27,043; W9PNX, 26,100; W8QUL,

95,810; W6GSB, 25,650; W9ZVX, 25,025;
WOZTO, 24,640; W6CHV, 23,513; WOZIX,
93313; WS5IRO, 22,700; WS3HDJ, 22,410;

WSEMP, 22,040; WOKOH, 21,988; WIOMG,
21,564; W6AM, 21,369; W1IXL, 20,972; W8JAH,
20,776; W5FH, 20,295.

Twenty ’phones worked 200 or more stations.
W6ITH led in number of contacts with his 417.
Right behind him was W3HDJ with 415 con-
tacts. W6QMH worked 405. Next in order are
WIYQN 363, WAECI 336, W5BB 332, WONDA
293, W7HEY 280, W4FLS 279, W6DTB 270,
WIHKK 258, W9KOH 239, W5IRO 227,

L

W6GSB 225, WSQUL 224, W9ZTO 224, WIIXL
214, W6AM 211, W9ZIX 207, WIOMG 204.

Clubs

Bettering their score of the Tenth SS by more
than 28,000 points, the Frankford Radio Club of
Philadelphia finished the race in the club com-
petition with 1,028,787 and again wins another
gavel with engraved sterling silver band offered
to the group which submitted the highest aggre-
gate score of members. That gang really means
business. We wonder what their meetings will
sound like when all the boys have gavels! Three
cheers to you, Frankford. The Greater Cincinnati
Amateur Radio Ass’n. was second among the
clubs with 936,752. A consistent contender for
club awards, the Milwaukee Radio Amateur’s
Club stepped into third place with 442,917. Cer-
tificates are also being awarded to the high par-
ticipants (c.w. and ’phone) in each club turning
in three or more entries. A tabulation showing the
relative standing of all the groups participating
and the calls of individual winners is presented to
give a complete picture of club participation.

The Eleventh ARRL Sweepstakes was without
question one of the greatest amateur radio oper-

ating activities ever held.
(Complete Scores on page 82)
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_* ARMYAMATEUR RADIO SYSTEM ACTIVITIES

Taz Secretary of War issued the following
special message to all amateur radio operators
coincident with the annual observance of Army
Day on April 6, 1941:

To All Amateurs:

Incident to the annual observance of Army
Day, I am pleased to acknowledge the impor-
tant work that American amateur radio op-
erators, particularly those affiliated with the
Army Amateur Radio System, are doing in
building the national defense structure.

Many amateur radio operators are in the
military service at the present time. A large
number also have volunteered their services as
instructors to teach radio code and theory in
their communities. Many are helping to train
interested young men to qualify as radio opera-
tors for the expanding army.

"The ramifications of our armed forces require
a host of skilled radio operators and techni-
cians. I am confident that, as in the past, the
amateur radio operator will do his part in
building up an impregnable defense for our
country.

HEeNrY L. StiMsoN
The Secretary of War

This message was first transmitted from Army
Amateur Net Control Station, WLM-W3CXL,
Washington, on 3497.5 kec. and 6990 ke. at 7:00
r.M., E.S.T., Monday, April 7, 1941, Other AARS
stations were requested to rebroadcast this mes-

Army amateur station W3FZ-WLMP, operated by
D. S. Young, Bethesda, Md., with the freq. measuring
gear shown gives the gang accurate frequency checks.
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sage on the various amateur bands for reception
by all amateur radio operators. Within a short
time the amateur frequency bands were almost
covered by Army-amateur and other amateur
statfons transmitting the message on both c.w.
and ’phone. Incidentally, this was a successful
test of how quickly information could be dis-
seminated by amateur radio stations.

ARMY QUESTIONNAIRE

Tae distribution of the W.D. OCSigO
Form No. 170, questionnaire to all licensed ama-
teur radio stations in the United States, was com-
pleted by April 15th in all corps areas. The excel-
fent codperative spirit and the interest of the
average radio amateur in voluntarily accomplish-
ing this questionnaire for national defense pur-
poses were indicated when a preliminary survey
showed more than 75%, returns during the first
few weeks. 1t is hoped that all questionnaires will
be returned before May 15th so that the neces-
sary coding and tabulation work can be initiated
without delay. One copy of the questionnaire is
being retained in the respective Coorps Area Signal
Offices and the other copy is forwarded to the
Chief Signal Officer, Washington, where the com-
pilation work will be centralized.

ARMY NET MONITORING STATION
W3FZ/WLMP

W3FZ/WLMP, owned and operated by
Dean S. Young, 1100 Gartield Street, Bethesda,
Md., is the Army Net Monitoring Station. Mr.
Young built most of the equipment illustrated.
Frequency measurements are made using a
1000-ke. ““A”-cut crystal which is held to bet-
ter than 0.1° Centigrade as the basic frequency
control. 100-ke. and 10-ke. locked oscillators and
amplifiers, variable heterodyne oscillator and
audio-frequency mixing circuits are all incor-
porated in the control unit, including a direct-
reading audio-frequency meter. Mr. Young first
zero-heats a signal in the receiver and then meas-
ures the resultant beat note against a standard
check point. Accuracies better than 0.001%, are
obtained in the 3500- to 4000-ke. band. Amateur
band edges or any multiple of 100 ke. or 10 ke.
can be checked to an accuracy of almost one part
in. a million or better. W3FZ/WLMP uses this
equipment mainly for measuring frequencies of
AARS stations operating on the special 3497.5-
and 6990-ke. frequencies to assure compliance
with the specified frequency tolerances.



INTSwKINKS

FOR THE EXPERIMENTE

BALANCED INDUCTIVE COUPLING
FOR U.H.F.

INDUCTIVE coupling between the stages of
u.h.f. transmitters has the advantage of reducing
interstage capacities without the complications
of link coupling. It is particularly useful in cou-
pling from the output of a single-ended stage to
the grids of a push-pull amplifier or a push-push
doubler.

In its usual form, a coil, which is approximately
self-resonant, is used on the plate circuit of the
driver. The push-pull grid coil of the following
amplifier is divided into two equal sections, one
on each side of the driver plate coil, as shown in
Fig. 1A. One of the difficulties which is almost
always encountered with this arrangement is that
of obtaining symmetrical drive to the grids of the
amplifier or doubler. The reason for this is the un-
balance caused by the additional coupling path
through the capacity which exists between the
plate end of the plate winding and the section of
the grid winding coupled to that end of the coil
(end connected to grid No. 1 in Fig. 1A). A similar
capacity to balance this does not exist between
the top end of L; and the other half of Lo.

An effective method of overcoming this dis-
crepancy is to make L) in the form of a spiral
winding as shown in Fig. 1B. Capacity coupling
to either side of Lo is then made equal. While
such a winding might be rather difficult to make
for the lower frequencies, a winding for the higher
frequencies is extremely simple, since only a few
turns are required. The coil may be wound with
No. 14 or No. 12 wire so as to be self-supporting.
It is not at all difficult to wind the wire by hand
into a flat coil and then spread out the turns. To
reduce capacity coupling to either side as much
as possible, the plate should be connected to the
outside turn as shown at C. This arrangement
also results in a more compact assembly.

- Milton Miz, W1IPL.

B

HINTS ON DRILLING TUBING AND ROD

TeE drilling of lateral holes through metal
tubing or rod may turn out to be quite a problem
unless the job is properly tackled. It is still more
difficult to drill several holes and keep them in the
same plane. It is hoped that the suggestions which
follow will help to simplify the task a bit.

The tubing should first be clamped horizontally
in a vise, or be supported firmly by other means,
over a flat surface. A square is then placed with
one side resting on the flat surface and the other
pressed against the side of the rod or tubing as
shown in Fig. 2. With the square held firmly
against both surfaces, the wall of the tubing is
scratched as the square is drawn along its length.

Titbing
Square
s
_Flat
sSurtace “ ]

Fig. 2 —— Marking line for spotting holes to be drilled
in tubing or rod.

The scratch will be perfectly aligned even though
the flat base is not parallel with the tubing or
tilted at any angle in respect to it. The only im-
portant point is that the base must be flat.

The points at which holes are to be drilled are
then marked with a center punch along this line.
The punch marks should be made rather deep so
that the side of the tubing may be flattened very
slightly with a file without obliterating them.
This flattening will prevent creeping of the drill
when the holes are started.

The first hole must be drilled carefully by eye.
When it is finished, a machine screw or a piece of
wire fitting the hole is inserted. This will provide
a ‘“‘sight” by which the remainder of the holes
may be lined up while they are being drilled.

—- Vernon Chambers, W1JEQ.

15 Diate — i
S N, (;Lz Fig. 1-- A spiral plate
7o Plate = winding is used by WI1IPL
Q [ — £ 2 to obtain balanced inductive
= oLy T - coupling. A — Usual arrange-
! B c- ment. B — Helical plate wind-
'l 2 ing. C ~— Coupling arrange-
HHV. v ment with helical plate coil.
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SIMPLIFIED I.C.W. OPERATION

Tae kink on simplified i.c.w. operation
for u.h.f. rigs which appeared in March QST is
fine business. But I have obtained such fine re-
sults with my kink that I couldn’t resist writing
about it.

For i.c.w. operation, I simply connect a con-
ventional high-frequency buzzer in series with
the microphone winding. Even though the re-
sistance of the microphone winding is a few
hundred ohms, I have had no trouble in getting
the buzzer to key well with only 2 or 3 volts, A
4.5-volt “C” battery works best. The audio out-
put with this arrangement is very high. Reports
have been very complimentary. Only a few parts
are required for this system and the tone can be
varied over a wide range.

~— Michael A. Ziniuk, W8PZL.

SOLDERING TIP FOR TIGHT PLACES

H1's sometimes a bit hard to get the tip of
& soldering iron into some closely-crowded spot
without unsoldering something by accident just
trying to solder in the connection. I had an old
tip for the iron, too badly worn to be much good,

Wire tip
{

)
D )

o tip !
Fig. 3 — Small soldering-iron tip for tight places.

so cut it off so that it was just the right length to
fit the iron barrel. Then I drilled a hole in it about
an inch deep lengthwise. The hole should be just
large enough to provide a tight fit when a piece
of No. 8 or No. 10 copper wire is jammed into it.
The end of the wire was flattened just a bit, and
presto — a soldering iron tip which may be bent
around corners or worked into the most con-
gested spots without any trouble. (See Fig. 3.)
With either No. 8 or No. 10 wire the length of the
piece is determined by how much can be used and
still get enough heat at the end to be of any
value. For most jobs it needs to be about one and
one-half inches long. — Dayton Warner, W9IBC.

OPERATION FROM THREE-WIRE
POWER LINES

'WEHEN a heavy load is thrown on the line
in the average home, it is sometimes noticed that
whereas about half the lights in the house grow
dimmer, the other half become noticeably
brighter. Most hams with high-power rigs take
advantage of this effect by connecting their
plate supplies to one socket in the house, and then
connecting their filament transformers to a
socket at which the voltage rises when the plate
load goes on.

The explanation is deceptively simple. The
pole transformer which steps the distribution
voltage (2200 volts) down to the normal 110
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volts, has two secondaries which are normally
connected in series (Fig. 4A), and a wire is run
from the center-tap, along with the two outside
wires, into the house. Normally, one half of the
lights are connected from one of the outside wires
to the common, and the other half from the other
outside wire to the common. Loads requiring 220
volts, such as electric stoves, can be connected
across the two outside wires.

The advantage of the system arises from the
fact that as the lighting loads become balanced,
there is no longer any necessity for current to
flow in the common connection, and accordingly,
in Fig. 4B, this wire has been drawn in with a
dotted line. Under these conditions, the lighting
load is effectively transmitted at 220 volts, and
a saving in copper naturally results. The purpose
of the common wire is simply to take care of any
unbalances.

What happens when a heavy load is thrown on
one 110-volt circuit, when only a voltmeter is
connected across the other, is shown in Figs. 4C
and 4D.

In Fig. 4C, three impedances have been shown
in series with each of the three lines. These im~
pedances represent the resistances of the line
wires themselves, impedances which are ordinarily
negligible, but which in the case of heavy loads
are responsible for the voltage drops encountered.
Now since the two windings are connected in ad-
ditive polarity (as they must be if any voltage is
to be developed between the outside wires), we can
consider instantaneous values as shown in Fig.
4D. In fact, for purposes of analysis, at any
particular point in the cycle, the transformer
windings may be replaced by batteries of the
proper potential. It now becomes apparent from

[ 2200v, r

10 ~tlamps
Stove
N

1o
(bmm{’m wire
L—— 220 ————T
A

2200

O—0

o 4 o
1——220—-——?
B D

Fig. 4 — Three-wire power-line reference circuits.
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an inspection of the diagram, that the voltage
drop in the impedance of the common lead due to
the load current flowing in the circuit which in-
cludes the heavy load is in such a direction as to
produce a higher voltage at the voltmeter than
that produced by the winding of the transformer
itself.

1t is very easy to believe, when cases of this
are encountered in practice, that some mysterious
action in the transformer is responsible for the
results observed. This is never the case; if the
voltage across one half of a transformer winding
is observed when a load is drawn from the second
half, it will invariably be found to drop slightly,
due either to poor regulation in the transformer
itself, or to voltage drop in the wires feeding the
primary, or to both.

Voltage drops, produced by a combination of
these last two factors, almost always occur at
the terminals of ordinary distribution transtorm-
ers. Hence a compensating voltage drop produced

Code Proficiency Notes

Tee WIAW transmissions . of known
texts on three of the six practice schedules per
week makes possible a direct comparison of one’s
fist and the tape sending. To listen and aitempt
fo superimpose one’s own sending on the same copy
is to learn good sending by a process of instan-
taneous comparisons and speedy adjustment and
correction of faults. One unconsciously gets the
swing of perfect rhythmic spacing and propor-
tioning of characters if he is fortunate enough to
hear and copy 2 great deal of tape sending.

Acquiring advanced code proficiency is essen-
tially a matter of practice. The battle is half won

in the common wire can be very conveniently
employed to counteract this effect at the trans-
mitter. For example, it may be used to keep a
transmitter’s filament voltage constant, no matter
how much power is drawn from the plate side of
the circuit. A very simple way to adjust the
amount of compensation is to vary the load on
the filament side of the circuit. This can be done
by connecting any receivers, monitors, lamps,
ete., to the same outlet plug from which is drawn
the filament power. Referr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>