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A limiting amplifier or “compressor” can be used to even greater advantage
in amateur and communications service than in hroadcast service where these
devices have already been adopted widely. In broadcast work the amount of
compression must be restricted to abhout 3 db in order that the original “ex-
pression” or volume range will not be noticeably modified. But where voice
only is transmitted and intelligibility is the primary consideration, a limiter
may be used to control much greater changes in input level and the following
advantages can be realized:
1 Substantially complete modulation can be maintained.
2 Adjacent channel interference due to accidental (or chronic)
over-modulation is eliminated.
3 The need for frequent manual adjustment of gain controls is
avoided.
4 Possibility of breakdown of transmitter circuits due to severe over-
modulation pecaks is prevented. v

The bulletin describing the Collins 26C Limiting Amplifier contains a tech-
nical discussion of the special circuit developed to accomplish the rather dif-
ficult job of automatically adjusting gain in response to wide and rapid changes

of signal input. A card will bring you a copy without obligation. You will
find the bulletin of value if yvou are interested in the design “considerations in
limiting amplifiers for either broadcast or high frequency use.

We wish to announce, also, that the 30)J and several other Collins Transmit-
ters can now be supplied on special order with integral limiting circuits and
that separate 76 Serics Transmitter Speech Amplifiers are available with
limiters.
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| ZE1JZ writes: “The set, (A Super

Skyrider) has been a first class per-
former—the construction and work-
manship have been admired by
many# people—ease of operation
and stability with good tonal qual-
ities have delighted me”’

. gy ~
DUMFERMLIN, §$%%
GM3LO writes: *‘Vy psed with RX

A Sky Champion ) one of the best,
wve handled. All the best frac
any Scotland”’.

]
Foa

f HAVANA, CUBA
| CO2WM writes: *‘During the last
E DX Phone Contest, I worked 641

stations in about 60 hours, under

#l all .weather conditions, and had

perfect, results with my new SX17,
I consider the SX17 a wonderful
receiver, one of. if not the best’’.

GATUN. Canal Zone
From U. S. Naval Station, NAX
regarding the SKY CHAMPION
--*Extremely goad selectivity
and sensitivity®’

HALLICRAFTER!
RECEIVERS!

ROM BONNY SCOTLAND to
the African Veldt, from “down’
under"” in New Zealand to roman-:
tic. Cuba, wherever Hallicrafter
receivers are used by. the great’
international amateur.radio‘fratet:
nity, we hear an enthusiasti¢.*‘F B,
—Hallicrafters™. i
It is encouraging to hear thes
generous commendations from f;
off lands, to feel that Hallicrafter
receivers are duplicating thei
American popularity all over th
globe. - Such acclamation mean
more than material revwards, it.
significant of real service to ama’
teur radio; the first and foremo:
objective of the Hallicrafters

CHICAGO, U.
Cable Adiress: “*HALLICRAFT;

ON THE HIGH SE
A Hallicrafter Super Skyrider
aboard the yacht “PARAGON"
maintains communications on
‘the high seas. . .

Al Rellicrafrers. |
are availabl
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HE swift pace of amateur radio provides an interest-

ing study in evolution, and the Model HT-4 a
(sitri}{ing example of the development in transmitter
esign.

Old Timers remember the ‘“bread board’ era, when
getting a transmitter to operate at all was the first
consideration, and convenience and appearance re-
ceived little thought — with “hay-wired” parts spread
over an entire table top.

The next step in the evolution of the amateur trans-
mitter was borrowed from the telephone exchange. To
provide standardized unit construction that would
permit the easy assembly of a big city exchange or a
smaller rural unit, telephone engineers created the
“rack and panel.”” Amateur radio borrowed it, and trans-
mitter parts left the “bread-board.”

As transmitter circuits have developed in efficiency,
the advantages offered by the rack and panel are being
nullified. Built to impractical and “clumsy” heights, it
leaves much to be desired from the standpoint of ap-
pearance, not to mention operating convenience. The

(left) Model HT-4 with cover removed showing
complete Top View of R.F. Section.

(right) Rear View of Model HT-4 with back panel
removed. Note orderly and logical placement of
components.

ALL HALLICRAFTERS TRANSMITTERS
SOLD ON LIBERAL TIME PAYMENTS

Bl
[ Jelf 4

)

logical coordination of the transmitter components for
the greatest efficiency is difficult if not impossible. Its
open construction exposes many leads to accidental
contact or short circuit. .

The Model HT-4, offers a new conception of transmit-
ter design, a distinct departure from the traditional to
the functional. Here is a logical coordination of parts,
with the entire R. F. section on a single plane, permitting
shorter leads and a reduction of losses that greatly in-
crease overall efficiency. The operating controls are
brought within easy reach. All its parts are entirely
enclosed and protected, but with ample provision for
ventilation. The whole presents a finished “engineered”
and planned appearance that leaves an impression of
efficiency and dependability. )

We present the Model HT-4 as the first of a new trend
in Amateur Radio Transmitters.

+LeLa|hcra[+ersinc.

2611 Indiana Avenue, Chicago, U. S.A. * Cable Address: ““HALLICRAFT,"” Chicago
WORLD'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT
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Section Communications Managers of the A.R.R.L. Communications Department
All appointments in the League’s ticld organization are made by the proper S.C.M., elected by members in each Section
listed. Mail your S.C.M. (on the 16th of each momh) a postal covering your radio activities for the previous 30 days. Tell
him your DX, plans for experimenting, results in phone and traffic. He is interested, whether you are an A R.R.L. member
or get your u\l at the newsstands; he wants a report from every active ham. If mterested and qualified for O.R.S., O.P.S.
or other appointments he can tell you about them, too.
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Suuthern New Jersey \W3B W. W, Filson 247 E. Atlantic Ave. Audu bon
Western New Yoark WRCSE Tad Presr,gm 10 Uincoln Ave. Cully
Western Pennsylvania W8OFO Kindall Speer, Jr. Lowber
CENTRAL DIVISION
fllinois ‘WORMN Leslie M. Dickson Edellyn Farms Waukegan
Indiana WoQG Noble Burkhart R. 4, Box Indianapolis
Hentncky WOARU Darrell A. Downard 116 N. Longworth Ave. Louisville
#ichigan WSDPE Harold C. Bird KR.F. 1) 2 Pontiac
hio WRAC £, H. Gibbs -405_Broad Sf Wadsworth
\Wisconsin WouUIT Aldrich C. Krones 3127-, A West, ‘Madison St. Milwaukee
DAKOTA DIVISION
North Dakota WORZA Ernest Bloch Box 202 Thompson
South Dakota WovVOn Dr, A, L. Russell Wall
Nearthern Minnesota WOIGZ ¥dwin L. Wicklund R.F.D. 3 Keusington
Southern Minnesota WOYNO Millard L. Bender 668 N. Huron Ave. Spring Valley
DFL'I‘A DIVISION
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e AUDIO TRANSFORMER SPECIFICATIONS o

AUDIO transformers are almost endless in their variety. It is therefore important that specifica-
tions covering them be complete in every detail.

Input transformers are used to couple a low impedance source to a single class A grid, or to
push-pull class A grids. It is important that the primary impedance be specified as well as the tube
or tubes into which the secondary works. The latter is important because the tube input capacity is
a value which must be taken into consideration in the design. If the secondary is loaded with a
resistor, or volume control, this should be stated.

For input transformers to be used with a single or double button microphone it is important that
the button current be known as it may have a direct bearing on the low frequency response.

It must be remembered that step up ratio determines, to a large extent, the size and cost of an
input transformer, A ratio of 1:12 from a 500 ohm line is an average value. Any value materially
higher than this involves difficulty in maintaining good frequency response.

Line to grid driver transformer construction is controlled not only by the impedance of the line
from which it works, but also by the impedance and power capabilities of the tube or tubes feed-
ing the line. A line fed by pentodes will necessarily have a different loading characteristic from
one fed by triodes. Under most conditions pentodes would not be used as driver tubes, therefore
a line fed by pentodes would not be suitable for use with a line to grid driver transformer.

Interstage transformers are governed by much the same considerations as input transformers,
inasmuch as the only difference is the primary impedance.

Driver and output transformers are quite uniform in design. It is important however to know
exactly what tubes and operating conditions exist in order to design a transformer to give the best
possible service. An example of this is an output transformer which may be ordered for P.P,
6L6's class AB. The engineer designing this transformer looks up his ratings on the 6L.6 and finds
that it may be operated class AB, fixed bias, class AB, self bias, class AB., fixed bias, class
ABy, self bias. The plate to plate load may be any value from 3800 to 8400 ohms, and the power
output may be anything from 20 to 60 watts.

Complete specifications may take a little longer to make out, but they insure a satisfactory
transformer with a minimum waste of time for all concerned.
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HE brilliant career of Ross A. Hull, editor of
QST and The Radio Amateur’s Handbook, was
ended on the evening of September 13th, when he
was accidentally electrocuted in his home in
Vernon, Connecticut, near Hartford, while en-
gaged in experiments on a television receiver.
Thus was tragically closed the life of the man
whom we consider the most brilliant and ingeni-
ous and indefatigable amateur we have ever
known. Possessed of a restless, inquiring mind, a
determination to out-do all others in everything
he attempted, and never satisfied with the ac-
complishments either
of himself or of
others, Ross Hull
poured an unbeliev-
able number of hours
and an astonishing
enthusiasm into num-
berless projects, both
in and out of ama-
teur radio. He was
interested in many
technical fields, in
which he habitually
threw himself with
the energy of ten
men, always to
emerge with remark-
able results. A Simon-
pure amateur, he
had what we have
always considered the
perfect approach and
attitude of the true
amateur towards his
hobbies. Where he
found the time and
cnergy to do all that
he did was a constant,
marvel to his as-
sociates.
Most of our read-
ers know him as a
radio amateur who

November, 1938

ROSS A. HULL
1902-1938

left a deep impress upon our field but, although
amateur radio was his greatest love, he was pro-
ficient in many fields. He was a brilliant pianist,
with a great love of music, and played for hours
every day. He was an artist of considerable abil-
ity in oils, water colors and crayon. He was an
expert amateur photographer, both as a pic-
torialist and in scientific work, and many of
@ST’s cover illustrations have been his work. He
was interested in astronomy and had built sev-
cral reflecting telescopes. Model aircraft was one
of his passions from childhood. The last several
vears, he and
WI1ANA had been
building model soar-
ing planes of consid-
erable span, large
enough to carry radio
apparatus for con-
trol in flight. Regular
attendants at the
Elmira soaring meet,
they achieved en-
couraging success
this summer with
Hull’'s planes and
were large with plans
tor a winter pro-
gram. With it all,
Hull found the time
to read everything
and the time to play:
skiing in the winter,
golf in the summer.
‘With his radio gear,
his piano, his cam-
eras and his work-
shop he lived the life
of the ideal amateur
at his cottage in the
Connecticut country-
side, He was un-
married.

Ross Hull was born
in Melbourne in 1902

7




and was schooled to become
an architect. But he was also
a radio amateur and by 1922
one of Australia’s outstand-
ing ones, being the first VK
to hear American signals.
When Fred Schnell was in
Sydney with NRRL on tke
Australian cruise of tke
United States flecet, Hull de-
termined to sce America. In
1926, as 0u3JU and secretary
of the Wireless Institute of
Australia, he visited us at
headquarters on a study of
American radio activity, par-
ticularly amateur radio. He
was just in time to encounter
4 vacancy in the junior posi-
tion in our editorial depart-
ment, the technical informa-
tion service. It was an admirable vantage
point from which to see American amateur radio
and he asked for and got the position. He ex-
tended his stay in America and was shortly an
assistant technical editor. When, in 1928, our
Board of Directors authorized a special technical
development program at headquarters to devise
new apparatusand methods to meetthe trying con-
ditions that would confront amateur radio in 1929
when the Washington convention took effect, Hull

ROSS HULL AND HIS BROTHER
A. Galbraith Hull, the latter editor of the Australian
kurnal, ““’zreless Weekly,”” during a visit to A. L.
eadquarters in 1936.

AUSTRALIAN 3JU
at his station in Melbourne, about 1924.

was the logical man to head
the program and became its
director. The brilliant suc-
cess of that program is a mat-
ter well known to every old-
time amatcur. Much new
gear of Hull's devising was
introduced and it is not going
too far to say that his studies
over that period revolution-
ized our technique. He pop-
ularized ‘‘hand-spread” for
amateur receivers and was
responsible for the first serious
use of the superheterodyne
in amateur circles as the
logical receiver for ’phone
stations. He produced the
first practical apparatus
employing the high-C circuit
for self-excited oscillators,
made the first presentations in amateur radio
of 100%-modulation and the use of linear r.f.
amplifiers, first introduced the signal monitor.
This technical-development program was the
beginning of real development work in the Head-
quarters laboratory and shop, thereafter carried
on almost entirely under his direction. He himeelf
had a flair for building unorthodox equipment.
He popularized the practice of putting tubes
upside down or at unusual angles to shorten leads
and was largely responsible for the abandonment
of bread-board construction in favor of bent
metal chassis. The apparatus he built, although
often put together under stress of time, was beau-
tifully constructed, mechanically rigid, and with
losses minimized to work at the greatest effi-
ciency, whatever its purpose. He set the pace in
apparatus design for many years back.

He returned to Australia in 1929 (sce QST
for May of that year, page 26) and became
the technical editor of T 'ireless Weekly. But the
American bug was in his veins and in a year and a
half he was back on our staff, this time as associ~
ate cditor. It is interesting to note that he was
succecded as technical editor of Wireless Weekly
hy his brother, A. Galbraith Hull, and that for
the past year they were cach the editors-in-chief
of their respective publications. For Ross Hull
became the mainspring of the QST editorial staff
and has been the top man in our work for a year
back. He had the ability to organize and direct;
he could keep his eye ou the ball and inspire
others to do the same; and at the same time he
worked like three ordinary men in the laboratory
himself. This summer we celebrated his ten years
of service to the League. Final papers in his
application for American citizenship were pending
in the courts at the time of his death.

QST for



Always possessed of an
immense interest in the
ultra-high-frequencies, he pi-
oneered simple apparatus for
this field and was directly
responsible for most of the
amateur accomplishments
therein. One of his outstand-
ing personal accomplishments
was the popularizing of 56-
Mec. work by showing ama-
teurs the great enjoyment to
be had with 5-meter local
contacts; many well remem-
ber his article, “Fun on
Five.” He did a long-term
piece of original research
work of great value in re-
cording received u.h.f. sig-
nals and correlating their
transmission with weather
observations, establishing for
the first time the true cause

Hull was greatly interested
in television, particularly in
the ultimate opportunities
for its employment in ama-
teur radio. He had an elabo-
rate experimental setup of
his own devising at his home
on a Connecticut hilltop, a
thousand feet above sea
level. With his remarkable
ability to scoop up u.h.f. sig-
nals, he was succeeding, in
his last few weeks, in receiv-
ing the N.B.C. experimental
transmissicr s from New York,
4 hundred miles distant,
about as well as they are re-
ceived in New York City,
much to the amazement of
N.B.C. engincers. He had, in
fact, built an expcrimental
amateur television transmiiter
in our laboratory which was

for the bending of these
waves in the lower at-
mosphere. For Hull, by
means of high-gain an-
tennas, was regularly communicating on five
meters over distances in excess of a hundred
miles, and there are yet to-day many five-meter
amateurs who have never worked over fifteen
miles except on the occasions when they talked to
Hull. Over a period of several years he made regu-
lar recordings of distant u.h.f. signals, accumu-
lating a vast quantity of data which required
prodigious labor to correlate and analyze. He de-
livered several scientific papers on this work be-
fore technical societies. The Blue Hills Meterolog-
ical Observatory is now kindly arranging to carry
his studies in this field to completion.

Hull was also the editor of the Handbook. He
joined Communications Manager Handy in the
rewriting of the fourth edition. Shortly, of course,
it became a family affair, the product of the entire
staff, and all the successive editions have been
under his editorship. At the time of his death he
was engaged in a laboratory program for the new
Handbook and had just completed the develop-
ment of some very interesting new u.h.f. trans-
mitters and had a promising new receiver in
process.

He had just returned from the national conven-
tion at Chicago, where many American amateurs
met him for the first time. He appeared on the
program on several occasions, speaking on ultra-
high-frequency work and television, rendering a
simplified report of his researches on u.h.f. bend-
ing, as well as speaking as the editor of QST
during the “A.R.R.L. meeting.”

November, 1938 l

ADDRESSING THE NATIONAL
CONVENTION
at Chicago on September 4th.

sufficiently promising to in-
dicate that amateurs may
soon expect low cost two-

(Photo by WOUZ)  \yqy television communica-
tion without occupying all of a band and without
the need for precise standardization on number of
lines and so on.

It was the power supply for his television re-
ceiver which caused his death. This receiver re-
quired a 6,000-volt plate supply for its large
Kinescope. While only a few milliamperes were
required, small transformers had caused trouble
through surface leakage and he had repiaced

ROSS HULL AND PETER RIEDEL

the German soaring uce, at the 1938 Elmira meet.
(Photo by W1ANA.
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HULL (R.) AND HIS MODEL SOARING PLANE
at the Elmira soaring meet this past summer. The plane is
a gullwing of 16-feet span, and had been equipped with
radio control by Hull and Bourne, W1ANA, the latter
acting as control operator in flight.

them by a husky 1}4-kw. 4,400-volt pole trans-
former. The power supply was on a shelf under
the table, and the mains outlet was on the wall
behind and immediately above this apparatus. It
was a dangerous setup. While wearing ’phones
connected to the converter and receiver, and

grounded on one side, he reached over the power

supply to plug into the 120. Upon withdrawing
his hand he came in contact with the high-tension
lead to the rectifier plate, pulled it off, and
fell so that the 4,400-volt lead was contacting
his body, the ’phones providing the ground. He
had as a dinner guest that
evening a doctor who is an
X-ray expert and familiar
with high voltages. Sensing
trouble from the next room
within thirty seconds after
Hull plugged in the power
supply, the doctor ran to
his aid, dragged him clear
and applied artificial res-
piration. Two other doctors
arrived in a short time,
adrenalin was administered,
a pulmotor was quickly
got, and every effort was
promptly made by experts.
But to no avail: death had
been instantaneous.

There is an awful lesson
for all amateurs in Ross
Hull's tragic end. He did
not need to die. If the small
transformer had still been
in use instead of the brute
with a powerhouse behind
it . . . if the power supply
had been covered . . . if
the plug had been some-

AN ENTHUSIASTIC SKIER
of considerable ability, Hull made frequent weck-
end pilgrimagesto the hills of upper New England.
Snapped in New Hampshire last winter.

where else . . . if the line had been lightly fused

. if he had not had on the headphones. . . .
Hull was himself the author of the warning
against high voltages which appears in the
Handbook. You all might well stop right now
and pull your Handbook down from the shelf
and look at page 324. But skillful experimenters
are too often contemptuous of the dangers in
which they work. Far too many amateur trans-
mitters are potential lethal machines. When
death comes to as clever and versatile an experi-
menter as Ross Hull, it must be a painful object
lesson to the rest of us.
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