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Autotune costs less than any other frequency
change system because it is manufactured in
1. Drastic reduction of space and weight re- quantity,

(quirements.

It has these outstanding advantages: 4

5. Autotune is the most highly developed and
2. The same basic Auntotune units can be used theroughly engineered frequency shift ar-
on transmitters of any power. rangement, It has proved itself by flying
millions of miles in transports and by work-
3. The Autotune system used as a common de- ing thousands of hours in ground stations
sign basis greatly reduces construction costs. of major airlines.
No  expensive time is wasted scheming up
different custom-built frequency change gad-" Collins Autotune means lower price, greatest
gets for each application. reliability and best performance.
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A BETTER SKY CHAMPION
- THAN EVER BEFORE!

Though the price of raw materials has advanced in recent months,
Hdllicrafters manufacturing technique has more than kept pace. Consequently, it
was possible either to reduce the price of the Sky Champion or to bring out a
greatly improved model at the old price of $49.50.

Mr. Halligan decided that it would be in keeping with the Hallicrafters policy
to produce the finest communications receiver possible to sell just below $50.00.
It is the new S20R Sky Champion.

It has all the fine features of the former model plus these quality additions:
1 Additional Stage of I.F. (2 LF. Stages in all) ; 1 Additional Tube (making 9 tubes
in all) ; Dickert Automatic Noise Limiter; Separate Electrical Band Spread—Inertia
Controlled; Drift-Compensated High Frequency Oscillator; 3 Watts output; Both
Dials Hluminated.

Of course it retains all the essential features of the former model such as a Stage
of Pre-Selection; Sponge Mounted Speaker; Beat Frequency Oscillator; Continu-
ous Coverage from 545 ke to 44 mc, etc.

Your purchases of Hallicrafter equipment in such enormous quantities has made
this great receiver value possible. It is in the nature of a dividend from the largest
builders of amateur communications equipment.

the La”icra[‘l‘ers inc.

CHICAGO, U. S. A.
W“LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT//
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ODEL HT-8 is an efficient 25 watt

radiophone (transmitter and com-

munications receiver) designed to
occupy a minimum of space—when mounted
on a wall.

The transmitter covers five marine fre-
quencies (crystal controlled) selected by a
switch on front of cabinet. The five may
all be in the 2000-3000 kc range ot three
may be 2000-3000 and two in the 3000-6000
ke range.

Operation is by the press-to-talk system.
When the telephone handset is lifted from
the hook on the front panel, the receiver out-
put automatically transfers from the built-in
loudspeaker to the handset. To transmit, the
operator presses a button on the handset and
speaks into the microphone.

The receiver covers six frequencies selected
by a switch on the front panel. Four are in
the 2000-3000 kc range. The other two may
be in either 2000-3000 or 3000-6000 range.

Receiver tuning is adjustable over a narrow
range for each frequency by the use of perme-
ability tuned coils. A special oscillator cit-
cuit, with temperature and voltage stabiliza-
tion, gives a highly stable frequency setting.

A QAVC circuit prevents static and noise
from appearing in the ioudspeaker output
when no carrier is present.

Power supply for both transmitter and re-
ceiver is 2 small separate unit with inter-
connecting cable. Is available for either 12V,
32V or 110V DC. Any of these units is
capable of 110V AC operation as well.

All metal parts are either heavily plated or
covered with a wrinkle finish over a rust-
proof treatment. Transformers are of special
nonhydroscopic marine construction. Dimen-
sions of the cabinet are 15 inches wide, 10
inches deep, 18 inches high.

The HT-8, being a mobile unit and easy
to operate, has innumerable wuses other
than matine.

“LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT//
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HAMMARLUND receiving
equipment was selected for
the "'Byrd" Expedition to ‘‘Little
America" because it is “tops” in
both electrical and mechanical
engineering. Both *‘Super-Pro”
and “"HQ-120-X" receivers will
provide communication with the
outside world and will be estab-
lished in base and outpost stations
for continuous service. There are
nine “‘Super-Pro” and six “"HQ-
120-X" receivers, to be exact, and
each will be called upon to per-
form under very trying conditions.
Hammarlund receivers were speci-
fied for this historic expedition be-
cause of their wide reputation for
dependability. Hammarlund re-
ceivers have been repeatedly
selected by experts for expeditions
as well as for commercial and
military service because they have
that extra quality so necessary for
complete satisfaction. You too can
now enjoy that extra quality per-
formance. Ask your dealer to
demonstrate the new Hammarlund
receivers or write to factory for
complete technical information.

HAMMARLUND MFG. CO.,
INC,

494 West 33 St., New York City




“SUPER-PRO” has become the standard for comparison among leading engineers and amateurs

throughout the entire world. Now, the new Series 200 *Super-Pro' is even better than ever.
The flexibility of the new ““Super-Pro*’ is truly amazing. No longer need an operator confine his
activities to conditions which fit receiver characteristics. The full range variable selectivity available
in the “'Super-Pro” allows the operator to adjust the receiver to suit conditions. Perfect control of
selectivity from less than 100 cycles to approximately 16 kc. is accomplished by convenient panel
controls. Two R.F. stages; noise limiter; adjustable “'S™ meter; full band spread; high power, high
fidelity audio amplifier; variable crystal filter, are just a few of its many outstanding features, illus-
trations are actual photographs of part of *‘Byrd" receiving equipment taken prior to sailing. Write
for complete details of new *'Super Pro.”
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All ap
listed.
him your DX,

ATLANTIC DIVISION.

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

ointments in the League's field organization are made by the proper 5.C.M,, elected by members in each Section
ail your 8.C.M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days. Tell

71_3‘1'¢1ns, for experimenting, results in phone and traffic. He is interested, whether you are an A.R.R.L.
of get your (ST at the newsstands: he wants a report from every active ham. 1f interested and qualified for O.R.S., O.P.S,
or other appointments he can tell you about them, too.
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ADVERTISEMENT

CATHODE MODULATION IS HOT!

If you are building a new rig for cathode modulation or re-
building your old one (and who isn’t?) you will be interested
in eliminating as many ““bugs’’ as possible. These will help.

Power wire wounds for the high voltage bleeder,
grid and cathode bias resistors. They stay put —
they keep your tubes in the sockets, not in the
wastebasket.

M-1034 — Tapped 25,000 ohm bleeder and bias
resistor for low power stages, insulated for 1000
volts to ground, can be mounted flat against
chassis. Neat. :

Type PR 25 and 50 watt rheostat for panel con-
trol of that critical grid bias in the final. Where
more resistance is needed than in the rheostat use
a fixed resistor in series.

MW-2] for filament center tap. Mounts flat on
chassis, bypass condensers are easily hooked across
lugs.

WW-3 precision meter shunts and multipliers.
One meter can be switched to do the work of sev-
eral. As stable as your Aunt Hattie.

Parasitic suppressors (see May QST). Easily
made from Type F resistors. Useful in mercury
vapor rectifiers, beam power tubes and at grids of
your final amplifier.

BT insulated metallized and BW insulated wire
wound resistors for the resistance coupled speech
amplifier. Prevent distortion. Preserve that
Harvard accent.

Type “CSM” metallized controls for A.G.C.,
speech input control, ete. Bakelite base elements,
smooth tapers, pigtail connection to rotor and
five finger contact keep them quiet.

With a Type MP resistor you ean tune up and
adjust your tramsmitter into a dummy antenna
under load without being a pest on the air. Meas-
ure your RF power output with an ammeter in
series with this resistor. Then slap all that signal
into Timbuktu with a terminated rhombic. These
MP rvesistors work (and at any trequency).

Take a squint at our listing in the 1940 ARRL Handbook or get an
IRC catalogue from your jobber.

INTERNATIONAL RESISTANCE COMPANY « 401 NORTH BROAD STREET, PHILADELPHIA, PA.__J
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is a non-commercial association of radio
amateurs, bonded for the promotion of interest in
amateur radio communication and experimenta-
tion, for the relaying of messages by radio, for
the advancement of the radio art and of the
public welfare, for the representation of the radio
amateur in legislative matters, and for the main-
tenance of fraternalism and a high standard of
conduct.

It is an incorporated association without capi-
tal stock, chartered under the laws of Connecti-
cut. Its affairs are governed by a Board of
Directors, elected every two years by the gencral
membership. The officers are elected or ap-
pointed by the Directors. The League is non-
commercial and no one commercially engaged in
the manufacture, sale or rental of radio apparatus
is eligible to membership on its board.

*“Of, by and for the amateur,” it numbers
within its ranks practically every worth-while
amateur in the nation and has a history of glori-
ous achievement as the standard-bearer in
amateur affairs.

Tnquiries regarding membership are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmit-
ting station and knowledge of the code are not
prerequisite. Correspondence should be addressed
to the Secretary.

HIRAM PERCY MAXIM, FIRST PRESIDENT

Officers
President., ...........Evcene C. WOODRUFF, WSCMP
State College, Pa.
Vice-President............0e08¢E W. BarLey, W1KH

Weston, Mass.

Secretary.....vvevv.... KENNETH B. WaARNER, WIEH
‘West Hartford, Connecticut

Treasurer. ..........c.o.... ArtHUR A. HEBERT, WIES
‘West Hartford, Connecticut

Communications Mgr. . ... .F. Epwarp Hanoy, WIBDI

West Hartford, Connecticut

General Counsel , ...........ccoieuuun. Paur M. SeecaL
1026 'Woodward Building, Washington, D. C.

Address all general correspondence to the administrative
headquarters at West Hartford, Connecticut.



“IT SEEMS T0 US—"

OUR RESPONSIBILITY

NOVE,MBER QST has been out just a
few days as we sit here writing this page. We
know that we must say something more to you
fellows about the absolute continuing need to
leave the w-r out of our radio conversations.
We are experimenters, not pundits. Our inter-
est is radio, not power politics. We can scarcely
find better words to express our opinion of the
need that lies before us than by quoting from
this page last month:

It continues to be of iranscendent tmportance
that we refrain from discussing on the atr any
manifestation of the war and any subjects that
might have military interest for an interceptor.
To the extent that you value your right to
operate, let that be your code, unfailingly!

Heaven only knows what the future of ama-
teur radio will be when thig trouble is over.
From all over the world pitiful letters are
reaching us indicating that foreign amateurs
believe that the only hope lies in the continua-
tion of a strong A.R.R.L. For instance:

Whatever ha dppems I hope the A, R.R.L. will
survive, Indeed, the hams all over the British
Empire must sureIV realize now, more than ever
before, the friend we have in the A.R.R.L. If,
after the slaughter is over, we find we can still
give a “Test,” judging from the present trend of
affairs we shall owe it all to you. Don’t disappoint
us.

And another:

When it is over, we will want to get back
on the air again. 1t lies with you W’s to keep your
grip. Only your organization and immense
strength can save us any bands after this catas-
trophe. We leave it to you.

We may have to start from scratch and
build up international amateur radio anew,
country by country. We are hopeful that ama-
teurs will give so convincing a demonstration
of their value that their governments will con-
gider it wise national policy to encourage them
anew when peace is restored. But frequencies
are valuable and it ig perfectly apparent that
what happens will depend largely upon what
the T. 8. A. is then doing as an example. Not

December 1939

only our own future but theirs depends upon
our unity and success in this country. Let each
amateur take that thought to heart, and gov-
ern himself accordingly. We in the Americas
are now the custodians of amateur radio for all
the world, for all future generations. If any-
thing happens to us here, it will be curtains for
our whole art. Qur only hope lies in the con-
tinuation of a strong American Radio Relay
League. Don’t let anything happen to smateur
radio in this country through fault of yours!

THE NEW U.H.F. DEPARTMENT

You know that special insulation is
required for the ultra-high frequencies, but do
you know what a w.h.f. conductor is? Well, in
our particular case it’s the chap who conducts
our new QST department, “On the Ultra
Highs,” beginning in thig issue. He is that well-
known ultra-high man, Ed Tilton, W1HDQ,
‘“on Wilbraham Mountain, eight miles east of
Springﬁeld, Massachusefits.”

We've long needed & u.h. department. The
time is more than ripe to establish a special
place in the mag for the wh.f., men whose
technique and problems differ so radically
from the rest of amateur radio, Here will be
paraded the special accomplishments of the
pioneers in new territory, the reports of their
activities and plans. We know that the u.h.f.
workers will enjoy the department. We hope
that those on the outside looking in will find in
it the necessary stimulation to carry resolu-
tions into action and get into this most fas-
cinating field.

In appointing @ST’s first non-resident con-
tributing editor we have been fortunate in
getting the collaboration of & u.h.f. worker who
is not only close to home but who is qualified
beyond peradventure. Ed Tilton came into
amateur radio on the 5-meter band — for the
particular purpose of working u.h.f. — in June
of 1933. From that date he hag been continu-
ously active on “five,”’ with intermittent work
on all bands from 1% to 160. For his first four
years his main interest was in portable work
(the on-the-hoof variety), and he hag carried
pack sets on his back to the top of about every
worth-while bump in eentral and southern New
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England. He was, incidentally, the top-gcoring
56-Me. station in the A.R.R.L. Field Days in
1934, ’5 and ’6. Since early this year, W1HDQ
has been located in a tower on Wilbraham
“Mountain,’’ 850 feet elevation, conveniently
¢lose to his home in Springfield. Since May 1st
W1HDQ has worked over 175 stations on the
56-60 band, in eighteen states, seven U. 8. call
areas and one VE district. Its reliable day-and-
night summer-and-winter range is well in ex-
cess of 150 miles, with communication up to
400 miles on air-bent work when conditions are
favorable. Tilton carries in his head the de-
seriptions of hundreds of ultra-high stations,

particularly their antenna systems, He lives,
eats and sleeps u.h.f.

Now you u.h.f. fellows: This is your depart-
ment. It’s for you, but it can’t get along with-
out you. Tilton can report the picture, central-
ize dope and act as your emissary at Hq. only if
you write in to him what you and your local
gang are doing, and what with. It lies right in
your laps now. Give him the right kind of co-
operation and we can really go to town with a
u.h.f, column. Address him either at Hq. or at
329 Central 8t., Springfield, Mass., whichever
is more convenient for you. But write in!

K. B. W.

« SPLATTER «

He's a hero to the small fry — and why not?
He knows their pocketbooks, their abilities, their
needs. His breezy style makes his stories an en-
joyable event even to those not interested in his
subject. And his manifest enjoyment of ham
radio is worthy a lad of years several decades less
than his. Well, when you get right down to it,
who’d ever have guessed that he wasn't a young
squirt — if we hadn’t let you in on this photo-
graph? ,

Of course you looked at these last lines first, so
you know by now that it’s Fred Sutter, W8QBW,
who’s at the wheel of this boat at W8QDK, the
summer QTH. His latest pecewee transmitter is
described elsewhere in this issue.

‘When Admiral Byrd prepared to leave on an-
other Antarctic expedition, that was news. When
it was learned that the radio crew planned to
work amateurs, that was kam news. The trouble
was that this was a government expedition, and
it was fitting out at the Boston Navy Yard, and
the Navy controlled the communications pic-
ture, and the traditional Navy taciturnity stood
in our way. No publicity, no pictures — espe-
cially no pictures! But blood is thicker even than
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sa.lg water, and there were hams in the radio crew,
and . ..

So shortly before the scheduled sailing Clint
DeSoto and Frank Beaudin, our photographer,
rolled up to the Navy Yard and got the story.
{Let’s tip our hats, boys, to a genial commander,
and the guard who watch-dogged the camera, and
one or two others who smoothed the way for this
QST exclusive.)

Our Cover

The prow of the North Star as she appeared
while docked at the Army Base, Boston, Mass.,
prior to departure for Little America.

FEEDBACK

Fig. 1, p. 28, October QST

R4 should be 0.15 megohm.

Secreen and suppressor elements reversed
on the 1852. The suppressor should be
grounded and the screen connected to
K7 and by-passed by C; to ground.

Chart, p. 28, November QST

Between 10 and 100 pufd. on scale there
are only 8 divisions. The 60 uufd. line was
omitted.

We have been asked, “Why do you have to
change a perfectly good ‘Strays’ heading that has
served admirably as a QST feature for twenty
years?”

We aren’$! “Strays’ continue to be humorous
or interesting incidents from the outside, but we
have always felt that we should have a spot avail-
able to talk shop from an editorial standpoint to
the reader about anything of mutual interest, be
it about authors orarticles or chit-chat on policies
or ideas concerning QST.
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Byrd Antarctic Expedition to Use
Amateur Radio

KCA4USA, KCAUSB and KCAUSC Will Work Amateurs from AntarceticIce;
All Expedition Personal Traffic To Be Handled via Amateur Networks

BY CLINTON B. DESOTO,* W1ICED

In the face of a winter which promises
few operating thrills in the way of inter-
national DX, there comes the welcome
announcement that amateur radio is
again going with Byrd to the South Pole.
Here’s the dope on the expedition’s radio
set-up, particularly with respect to plans
for communication with amateurs.

Wiy the U. §. Antarctic Service Ex-
pedition, commanded by Rear Admiral Richard
E. Byrd, establishes its bases on the ice-locked
continent of Antarctica early next year, it will
also establish amateur radio stations operating in
the 7-, 14- and 28-Mec. bands for contact with the
folks back home.

More than that, these stations will be expected
to carry the entire load of personal messages from
members of the ice party. * We will be depending
on the hams to handle all our personal traffic,”
Clay Bailey, chief radioman in charge of com-
munications, announced just before the sailing of
the TU.8.M.S. North Star from Boston harbor in
early November.

This is part of a broad general communications
plan created by Bailey on behalf of the expedition.
"The result of weeks of intensive effort on the part
of himself, his staff and the manufacturers, the
plan provides complete installations for two
bases, a Snow Cruiser and five outposts, as well as
airplanes and ships. It involves dozens of trans-
mitters and receivers, thousands of replacement
tubes, and a multitude of miscellaneous parts and
pieces.

In order to understand the details of this sys-
tem, it is first necessary to understand the general
scope and purpose of the expedition itself.

The U. 8. Antarctic Service was established by
Act of Congress in June of this year, and Admiral
Byrd was placed at its head. The purpose of this
service is to colonize Antarctic regions explored
by Byrd and Lincoln Ellsworth, and thereby
elaimed by the United States. These claims are
now being challenged by other nations; indeed,
the whole continent of Antarctica is a scene of

* Asgistant Secretary, A.R.R.L.
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conflict with claims and counter-ciaims on the
part of Argentina, France, Germany, Great
Britain, Norway and the U. S. A.

1t was Admiral Byrd’s idea that the best way
to establish this counfry’s right to these regions
was by colonization. He therefore conceived the
project of establishing semi-permanent bases in
Antarctica, to which men would be sent on a basis
of one year's enlistment. Between the bases there
would be outpost stations, and from the bases
motorized expeditions would carry out detailed
explorations throughout the region, especially in
the vicinity of the South Pole.

This idea he succeeded in selling to President
Roosevelt, with the result that last June Congress
established the Service and appropriated $340,000
for the expedition. Since that time the process of
organization, of assembling equipment and per-
sonnel, has been going forward at an intensive
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‘The operating position on the U.S.M.S. North Star,
WTDU. At left is one of the special 125-watt Harvey
transmitters used by the expedition.



pace. Two ships were obtained. The rugged old
veteran, Bear of Oakland, purchased by Admiral
Byrd for his second Antarctic expedition and now
sold by him to the government for $1, was refitted
with Diesel engines and complete new equipment
and commissioned in the U. 8. Navy. To carry the
bulk of the load, the Alaskan supply motorship
North Star, a husky modern built in 1932, was
obtained from the Department of Interior.

The expedition now totals some 160 men. There
will be 25 or 30 men at each of the two main bases
and a crew of three at each of five outposts. The
remainder constitute the crews of the two vessels.
Some of these men come from the various partici-
pating government services; others are volunteers
at & dollar a year.

The radio crew on the expedition is made up
of regular enlisted Navy personnel, volunteers
transferred to this assignment from their regular
posts in the service. Clay Bailey, their chief, is a
veteran of the Antarctic. He was chief operator
on the second Byrd expedition.

Second in command is an active and enthusi-
astic ham, Elmer L. Lamplugh, who has been on
the air with spark and c.w. since 1920. A highly-
qualified technical man, while on duty at New
London and Boston Navy Yards he has recently
been operating a 14-kw. 20-meter 'phone under
the call WILWD.

It is Lamplugh who will be in charge of radio
work at the East Base. With him there will be

Looking aft to the radio shack on the U.S.S, Bear.
Here the operators will live, sleep and work during the
voyage.
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Clay Bailey, veteran of the Antarctic, chief of com-
munications on the U. 8, Antarctic Expedition,

E. B. Perce, who in addition to being RM1C is
co-pilot of one of the Navy Condors, and Howard
T, Odom, a regular Naval operator.

At the West Base, where Bailey will be in per-
sonal charge, he will have J. A, Reese, ex-W4CTA,
and W. R. Giles, a technical sergeant in the
Marines who is also a co-pilot. Another Marine in
the communications end is Felix L. Ferranto,
W6NDH, who is scheduled to be radio operator
on the Snow Cruiser.

The two ships, leaving Boston in November,
are scheduled to arrive at the ice floe some time
during January or February. Then the work of
setting up the West Base will begin. Its supplies
and men unloaded, the equipment of the East
Base party will then be loaded aboard and taken
to its destination. A hectic period of preparation,
and then the long winter night, when radio will
come into its own. . . .

The communications picture divides itself into
three parts. Basically, the radio circuits will be
Naval, with all official communications handled
over Navy stations and with operating conducted
in accordance with Navy practice. A number of
N calls and frequencies have been assigned in this
connection.

Broadeasting is, of course, an important part of
the picture. In contrast to the second expedition,
this time it will be non-commercial in nature.
The pick-up will be through RCA Communica-
tions, and all networks will have equal right to use
the broadcasts. They are expected to come
through two or three times weekly. For this pur-
pose regular commercial calls have been assigned
— KRTK at the West Bage, KRTC at the East
Base, and KRTA on the Snow Cruiser. All regular
mobile marine frequencies are licensed, as well as
6425, 9135, 11,060, 12,862.5, 23,100 and 30,660
ke.

The third phase — amateur radio—is an
equally important part of the communications
set-up. In contrast to the second expedition,
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when prearrangement restricted all personal
traffic to Mackay circuits and in consequence
little amateur work was done, amateurs this time
are expected to handle everything but the official
government traffic going through Navy channels,

Three amateur calls have been assigned —
KC4USA at the West Base, KC4USB at the East
Base, and KC4USC on the Snow Cruiser. These
stations will use the regular 500-watt transmitters

Two of the radio crew: Howard T. Odom, RMI1C,
feft, and J. A. Reese, RM1C and ex-W4CTA, right.

assigned for long-distance duty at the bases, to-
gether with rhombics and Vee's, and should push
a thumping signal up here. The frequencies now
listed are 7075, 14,150 and 28,300 kc., although
QRM may cause changes after operation begins.

Not only will amateur circuits carry personal
message traffic back and forth, but Bailey hopes
that during the long winter night when time per-
mits the radio crew will be able to arrange direct
10- and 20-meter ’phone contacts with stations
in the home towns of expedition members, so that
they may talk directly with the home folks. If
there is a2 member of the ice party from your
city, you will find yourself on the preferred list
when answering KC4US— CQ’s!

When will these stations be on the air? Well,
if all goes well, the West Base — KC4USA —
should be in commission by March 1st. It will
probably be another two months or more before
KC4USB at the East Base is going. As for the
Snow Cruiser, KC4USC, that will depend on
several factors.

Meanwhile, no schedules and no commitments
are being made. ‘““Schedules? Don’t mention
the word to me,"” is the way Clay Bailey dis-
misses the pleas of individual amateurs and groups
from various parts of the country who have at-
tempted to line up prearranged contacts. “We
won't know until we get down there whom we
can work, And then we’ll take the best and most
dependable signals, and concentrate on them for
our schedules and our important traffie.”

In the meantime, he emphagizes, no one will be
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given precedence. In particular, he discourages
the suggestion made by a number of amateurs and
clubs of putting up special directive arrays aimed
at the South Pole. In the first place, he points out,
the continent. of Antarctica is a big place, and the
two bases will be widely separated. Their eventual
locations eannot be disclosed, and a sharp beam
might therefore conceivably miss the actual
location by quite a few degrees.

The bands which will prove best, the localities
they will work most readily — these, too, are
purely speculative. Conditions now are on a dif-
ferent portion of the solar c¢ycle than during
previous expeditions, and conclusions are there-
fore difficult. They do anticipate, however, that
KC4USBA at the West Base will find it easier to
work Pacific Coast stations, while KC4USB will
probably have better luck with W4’s and East
Coast stations. As a guess, the bands will proba-
bly peak at KC4USB some five to seven hours
ahead of KC4USA.

Operation in ham bands will probably be
carried on chiefly during the winter months (sum-
mer here) ; during the Antaretic summer the radio
personnel will be too busy working with exploring
parties, making hourly observations and carrying
out their other duties, for much hamming,.

Turning now to the equipment in use, we find
that there are three general classifications, Class
1 is designed for long-distance work with the U, 8.
and ships en route north. Class 2 is for medium-

The radio room of the North Star, atop the main
cabin, as seen from the stern. Operating room left of the
doorway, operator’s quarters (with curtained window)
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range work, across the Antarctic continent and
with ships on the Dunedin and Valparaiso runs.
Class 8 is for short-haul stuff, around the bases,
between outposts, and so on.

This equipment is used in a wide variety of in-
stallations. Besides the bases and outposts, there
are ships, aireraft and trail outfits — all supplied
with radio. There are four aircraft with the ex-
pedition. Two large Navy Condors will carry the
brunt of the heavy work. These husky biplanes
are considered more rugged for such service than
other ‘available types. The Admiral’s personal
sbip is & trim Barkley-Grow, while the fourth
airplane is the Snow Cruiser’s pick-a-back Beech-
craft. There are four converted Army light tanks
for hauling trail outfits, as well as the usual dogs
and dogsleds. All these mobile units are also
radio-equipped.

At the bases themselves, of course, ail classes
of equipment will be used. The West Base will
have two Class 1 transmitters, which are special
Harvey rigs with 818’s in the final giving 500
watts on e¢.w. and 400 Class-B modulated watts
on ’phone. These transmitters have panel-switch-
ing of five erystals and an optional master oseil-
lator. The East Base has one of these, with an~
other on the U.S.S. Bear.

Class 2 transmitters are also to be set up at
each base, as well as on the Snow Cruiser, the
two Condors, and on the U.8.M.S. North Star.
These are 125-watt Harvey sets with an 814
final, master-oscillator controlled.

There are twenty-five outpost — Class 3 —
sets; these will be distributed all over the place.
They are rated at about 30 watts, 'phone and
¢.w., master-oscillator controlled. They operate
from 12-volt batteries powered by windchargers.
A d.c. SW3-type receiver is used with these out-
fits, equipped with a 5-inch speaker. In addition
to being used at all the bases and outposts and
for some field purposes, these outfits will be in-
stalled in the Barkley-Grow and Beechcraft.

Tn addition, there are the trail sets, interesting
little field-powered gadgets delivering about 12
watts on ¢.w. from g Hartley 801. Power — 400
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(Clay Bailey, left, and E. L. Lamplugh,
right, being interviewed by W1CBD at
Fxpedition headquarters in Building 28 of
the Boston Navy Yard. Lamplugh, second
in command of the communications staff,
has been active as WILWD, Here, in the
midst of sleeping bags and tents, aleohol
stoves and dog sleds, Arctic boots and
Byrd cloth, and the innumerable other
requirements of such an expedition, the
information presented in this article was
first released to amateurs via QST.

volts at 70 ma. —is derived from Signal Corps
hand-cranking generators. Two types of antennas
are provided, one a ecollapsible 13-foot vertical
rod, the other a 35-foot horizontal wire. The re-
ceivers are modified SW3’s built in the same cases
a3 the transmitters, using 1.4-volt tubes and op-
erating from b.c.l.-type combination portable
batteries. The complete outfit weighs 31 lbs.
The transmitter tunes from 4 to 7.5 Me.; the
receiver has two sets of coils and goes to 9 Me.
to permit reception of time signals and weather
data.

Each base is also equipped with three 214-meter
transceivers to be used in lieu of telephone wires
during unloading operations and for local ex-
ploratory work. This is in itself an innovation; no
telephone circuits whatsoever are being taken
along on the expedition, and all communication
will be by radio.

Except for the SW3’s in the trail sets and the
transceivers, all receivers are Hammarlund Super-
Pro’s and HQ-120's. There will be two of each in
combination cabinets at each base, one of each on
the Snow Cruiser, and various combinations on
the ships. The Condors will be equipped with
HQ-120’s.

For the most part the equipment is orthodox in
design. Among the more interesting special fea~
tures is the fact that no mercury-vapor rectifier
tubes are used. It seems that they are slow to
vaporize in cold temperatures. Instead, all recti-
fiers are high-vacuum types. There are no electro-
Iytic condensers in any part of the equipment.
Clay Bailey says that at temperatures below zero
you might as well use a block of wood. All erystals
are hested in individual oven holders of the min-
iature plug-in type.

No particular precautions must be taken
against humidity and corrosion as long as the
building interiors are maintained at reasonably
even temperatures. Outside, the intense cold
drives all moisture from the air and it is exces-
gively dry. In fact, the snow itself is so dry that
it makes a moderately good insulator; during the
second expedition, for example, one 600-foot
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transmission line lay in the snow for most of its
length with no apparent loss of power.

Except for the special Navy antennas, no final
antenna specifications have been drawn. A num-
ber of rhombics, single Vee's and multiple Vee's
have been cut and laid out, but these are subject
to modification during erection and subsequent
actual use. No rotary antennas are being pro-
vided; the handicaps of ice and wind seemed too
great. A great many sectionalized bamboo masts
are being taken along, permitting great flexibility
in possible layouts, height, etc. in erecting the
fong~wire fixed arrays. Something like 100,000
feet of antenna wire will accompany the expedi-
tion, most of it stranded phosphor bronze aircraft
wire equivalent to about No. 12, the balance No.
18 solid copper-clad aireraft wire.

In addition to all the general communications
equipment listed above, each base and outpost
will be equipped with high-frequency radio direc-
tion-finding equipment for use in checking the
position of aircraft and trail parties. D/f equip-
ment will also be used on the Snow Cruiser, and
on airplanes in flight. The aireraft, in fact, will
use transmissions from the individual bases and
outposts ag flight-course beams. As long as the
radio equipment holds out it will be impossible
for anyone to get lost.

In contrast to previous expeditions, when the
main base used gasoline engines and storage
hatteries for power, all power on this expedition
is to be generated directly by Witte Diesel sys~
tems. Each base has

project, originally budgeted at $350,000, is a¢-
tually costing nearer $2,000,000.

It is worth emphasizing in this connection that
the current expedition is not a private venture as
were the previous Byrd expeditions, but is, in-
stead, a government project. Various government
departments are coéperating in equipping and
manning. it, and the result should be the finest in
equipment, personnel, and performance.

This fact should be kept in mind by amateurs
working the expedition in later months. Remem-
ber that the boys behind these KC4US— ecalls
will have responsibilities beyond their ham status;
be considerate of them. In the first place, they are
Navy men on Navy duty, and will be forced to
conform rigidly with routine. In the second, they
will have a heavy load of duties at all times during
their stay in Antarctica, and the time available
for casual ragchewing will be limited.

Another point to be remembered in working
these stations is that it will not be just a’stone’s -
throw from one to the other. On the contrary, the
base stations will be halfway ’round the world
from each other! The exact locations cannot now
be disclosed, but if it is remembered that the
Antarctic continent is as large as the United
States and Mexico put together, and that these
stations will be on opposite sides, some concept
of the mugnitude of the operations can be had."

At the same time the importance of this colo-
nizing effort can be estimated. The present worth
of Antarctica is negligible, true; but its potential
worth ean be great

two generators, one
714 and the other 3
kva. These will oper-
ate 24 hours a day,

indeed. It has stra-
tegic value, as a base
for whaling opera-
tions and for future

delivering 110-volt

60-cyecle single-
phase a.c.
Insofar as pos-

sible, every possible
need has been fore-
seen and every con-
tingency provided
for on this expedi-
tion. In the case of
the radio equipment,
vast quantities of re-
placement tubes and
parts have been pro-
vided, on top of ac-
cepting only the
most dependable
components at the
start. The same atti-
tude has prevailed
throughout the ex-
pedition. Only the
best, and plenty of
that, is used. This
explains why the
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air transport. It has
substantial deposits
of coal, oil, copper,
nickel and tin which
could well provide an
invaluable reservoir
for future ages when
more accessible
gources run low.
From the scientific
standpoint, the re-
gion offers manifold
opportunity for dis-
eovery and observa-
tion, particularly in
the fields of geology
and meteorology.
Nor is Antarctica
as isolated as the
elaborate  prepara~-
tions for current ex-
peditions might indi-
cate. It s only about
600 miles to South
(Continued on page £6)
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A Four-Tube
Superheterodyne

BY BYRON GOODMAN,* WIJPE

A four-tube superheterodyne, dressed up by putting
it in a gray-crackle-finished cabinet. The chassis is
fastened only to the panel, for easy removal.

Building Performanece into the Small Receiver

-

SOME time ago we built a small ive-tube
double-regenerative superhet! and loaned it to a
local amateur friend of ours. We didn’t bother
him about it for quite a while, and he apparently
became rather fond of the thing. However, the
old yen to change something somewhere finally
overcame us, and we told him if he would return
the receiver for a spell we’d put in an 1852 mixer
for him, instead of the original 617, and bribed
him with tales of the additional performance he
could expect. He fell for it and returned the re-
ceiver, after extracting our promise that we
wouldn’t change anything else.

That was his undoing. We looked the old job
over, figuring how the 1852 could best be put in
the circuit, and decided that the old layout could
be considerably improved upon, from the stand-
point of appearance and short leads. The net
result was that the old receiver was completely
rebuilt, and the new receiver bears no resemblance
to the old one. Our friend had removed the
original drum dial and substituted a National PW
dial, s0 we had no qualms about retaining the
dial in the new receiver. Previously we had
decided that the use of & dial of this type would
scare away many potential builders who might
think the dial too expensive an item to include in
a small receiver, but we now feel that such is not
the case, in view of our friend’s action. There isn’t
any doubt that the dial, with its excellent redue-
tion ratio, is well worth while on a stable receiver
with good bandspread. The receiver to be de-
geribed has had its coverage adjusted so that it
tunes a ke. per dial division on 7 and 14 Me.,
slightly more than this on 3.5 Me., and 5 ke. per
division on 28 Me. A little care in adjusting the
spread makes the receiver convenient for approxi-

* Assistant Technical Editor.

! (Goodman, “A Double Regenerative Superhet,” QST,
March, 1938,
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mating the frequencies of incoming signals, within
the limits of drift and day-to-day changes, since
the tuning is almost exactly straight-line-fre-
quency. So don’t let the dial scare you —it's
well worth it.

In looking around for & cabinet, we couldn’t
resist the new streamlined jobs made by Par-
Metal and, since these aren’t expensive and add
plenty to the appearance of the finished set, we
had no qualms about using one. However, except
for the manufactured cabinet and the high-
powered dial, there isn’t much in the receiver
that isn’t absolutely necessary for best per-
formance and reliable operation.

The Circuit

There is nothing tricky in the circuit, as can be
seen from Fig. 1. The 6J5 high-frequency oscil-
lator is capacity-coupled to an 1852 mixer. The
1852 is the logical choice for the mixer in a small
receiver because of its gain and excellent signal/
noise ratio. The mixer is made regenerative by a
small coil in the plate circuit coupling back into
the input circuit, but we should like to point out
right now that the receiver should first be built
without the mixer regeneration (which seems to
give some fellows a lot of trouble) and then
added after everything is working first rate. By
doing this, there is no confusion in trouble
shooting, since if the mixer regeneration is left
out, any that shows up must first be eliminated
before it is deliberately introduced. That sounds
like a paradox, but what we're after is conirolled -
regeneration, and it’s the uncontrolled kind that
gives the boys trouble.

The 1852 mixer feeds into one stage of regenera-
tive 1600-ke. amplification. Here again we don’t
have to worry about trouble from the regenera-
tive amplification, because the method used can
be easily controlled and should give no trouble.
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We had some doubts at first as to the degree of
single-signal reception that could be obtained
with regeneration at 1600 ke., but it surpassed
our highest hopes and, with care in adjustment,
an S7 signal will be down to 83 on the other side
of zero beat. This degree of single-signal, coupled
with the fact that the 1600-ke. i.f. gives a much
better image ratio than a 450-ke. one would, is full
justification for the high-frequency i.f.

The second detector is one-half of 8 6C8G, and
the other half of the tube is used as the b.f.o.
Plenty of headphone volume is obtained right out
of the second detector, and no audio amplification
was included in the receiver. However, it's a
simple matter to add a stage of audio if you use a
loud speaker.

Construction

The most important point in building a receiver
that is to be used on the higher frequencies is
mechanical rigidity. In this case, the chassis,
made of a simple U of aluminum, is reinforced
along the edges by half-inch brass angle which
results in a very sturdy chassis. The panel sup-
ports none of the components aud is fastened to
the chassis by three screws. The panel, in turn, is
fastened to the cabinet by the four self-tapping
serews furnigshed for the purpose, and the chassis

1
i
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Use an 1852 mixer for sensitivity, a
high-C 6J5 for h.f.-oscillator stability,
and a stage of regenerative 1600-ke. i.f.
amplification for selectivity and image
reduetion, and you can build a four~-tube
superhet whose performance belies its
simplicity.

is anchored to the cabinet at the rear by drilling
and tapping the chassis to take two screws that
go through the back of the cabinet. The cabinet
comes cut out at the rear, so it isn’t necessary to
drill holes in the cabinet to pass the power cable,
antenna binding posts and phone jack. The
chassig is 2 inches high at the rear and 114 inches
high in the front, to clear the lower lip of the
cabinet’s panel opening.

The first step in construction, after the chassis
has been made and fitted, is to mount the PW dial
upside down on the center line of the chassis. ‘This
is necessary so that the dial will be high on the
panel without raising the condensers too much
above the chassis. The four serews that hold on
the top plate of the dial are replaced by four
longer ones that hold the dial to the chassis. In
turning the dial upside down, the small front

6J5

1%s

6.
7 Healers —-—-0

Fig. I — Circuit of the four-tube superhet.

C1 — 15-pufd, midget, mixer tuning condenser (Ham-
marlund HF-15)
Cy — 35-pufd. m.ldget,
(Hammarlund HF-35).

Cs—100-pufd. midget,

osci;]ator bandset

condenser
{Hammarlund HF-100 .

mixer bandset condenser Cs—— 30-upfd. adjustable mica (National M-30).
Cp — 15-gpfd, midget b.f.0. trimmer (Hammarlund HF-15).

Ca— 35-pufd. midget, oscillator tuning condemser C7 to Ciz—1(). l-utd 400-volt paper.

(Hammarlund MC-35-S).

Cys, Cie — 0,005-u4fd. mica.

Crr — 0.0001-pfd. mica.

C1g — 5-ufd. 25-volt electrolytic.

Ri — 1000-0ohm wire wound vari-
able.

Ty - 1600-ke. i.f. transformer (Millen 62161).

Tg - 1600-ke. if, transformer with grid connection
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14 — Push-back wire twisted together. (See text.)
Rz — 10,000-0hm wire-wound variable,
Hs — 50,000-ohm variable.
R4, Rs — 300 ohms, (4-watt.
Rs — 150,000 ohms, I.watt,
Re — 0.1 megohms, }4-watt.

Ry — 15,000 ohms, l.watt.
Rg — 50,000 ohms, Y.watt.
Rio — 65,000 obms, l.watt.
Ri1 — 40,000 ohms, }5-watt,
Riz ~ 1000 ohms, }4-watt.
moved to top of coil (Millen 62161).
BFO — 1600-ke. b.f.o. assembly (Millen 63163).
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aluminum bushing on the dial must be inverted
go that the dial numbers will read properly.

After the dial assembly has been secured to the
chassis, the tuning condensers are fastened to the
chassis and adjusted to the proper height by
mounting them on small bushings tiled down to
the proper dimensions. The oscillator tuning
condenser is turned around to allow more space on
the chassis. Flexible couplings conncet the dial
assembly to the tuning condensers. The mixer
and oscillator band-set condensers are mounted
on the front of the chassis. The photographs show
the location of the other parts and no detail is
necessary.

Before finally mounting the second if. trans-
former, it should be removed from the can and
the grid lead, which is normally taken from a
tap on the coil, should be connected to the stator
of the grid-coil tuning condenser. At the same
time, a small hole is drilled in the side of the
shield can opposite the point the grid lead is
brought out, and a small piece of push-back wire
is soldered to the plate connection of the primary
and brought out the hole. This is to be used later
to make the i.f. amplifier regenerative.

The antenna terminal post is made by taking
one of National’s Victron terminal strips and
sawing it in half. The smaller hole is enlarged to
take one of the binding posts, and the binding
post that goes through this enlarged hole holds
the sirip to the chassis. In this way, one side of
the antenna coil is always grounded, but it is
normally used this way and, in the case of bal-
anced input from a low-impedance line, grounding
one gide of the line won’t hurt things much.

All r.f. leads in the mixer and high-frequency
oscillator circuits are made with heavy wire.
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The chassis is braced underneath
by two strips of half-inch brass angle.
T'he leads from the audio volume
control are shielded to reduce body
capacity effects, and a small aluminum
shield fits over the b.f.o. condenser
{upper right corner). I'be controls, as
seen from the bottom, are mixer gain
at the left, on-off switch, i.f. gain,
andio gain, b.f.o. switch, and b.f.o.
pitch control at the right.

¢

Where they must be brought through the chassis,
ti-inch holes are drilled to clear the wires and
the rigidity of the wire keeps it centered through
the holes. D.c. and i.f. wiring is done with the
usual push-back wire, except for the leads from
the audio-volume control running to the second
detector plate and the ‘phone jack, which are run
through shielding braid to reduce any body-
capacity effects that may show up. The shielding
should of course be grounded at several points
on the chassis.

Adjustment

After the set has been wired and the wiring has
been checked, the 6C8G and the 6K7 should be
placed in their sockets, for alignment of the if.
If a signal generator is available, it will be a sim-
ple matter to align the i.f. amplifier on 1600 ke. or
thereabouts (the exact value is not important) in
the usual manner. The if. amplifier should be
aligned with the plate lead from the second i.f.
transformer well removed from the grid of the
6K7 -— we don’t want to put in the regeneration
until after the amplifier has been aligned. If no
signal generator is available, a wire can be
draped from the b.f.o. over to the plate lead on
the first i.f. transformer and the i.f, lined up on
the noise.

When the if. amplifier has been aligned, the
1852 should be placed in its socket and a mixer
coil wound without the small plate coil L, sub-
stituting in its place & short length of wire to close
the circuit. The input Lf. transformer can then
be readjusted slightly fo compensate for the
capacity added by the 1852 plate eircuit. Now
that the 1852 is in the circuit, the wire from the
plate lead on the second i.f. transformer can be
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brought back to the grid of the 6K7 tube, and it
will be found that advancing the i.f. gain control
will make the i.f. oscillate. This can easily be
detected if the b.f.0. is on, since & beat note will
result. The wire from the plate should be un-
twisted from the 6K7 grid lead until the i.f. am-
plifier oscillates with the if. gain control very
nearly in the fully-advanced position. In our case,
g half twist of the plate wire around the grid wire
gave suflicient feedback. Be sure, of course, that
there is no direct connection, else the B supply
will be shorted.

With the i.f, aligned and sct in a non-oscillating
condition by backing off the i.f. gain eontrol, the
6J5 and the proper oscillator coil can be placed
in their sockets. By connecting an antenna and
adjusting the oscillator bandset condenser, it
should be possible to hear signals and, using your
freq-meter or other source of signal, the high-
frequency end of the band can be located. This
should be done with the tuning dial set at 450 or
80. When the edge has been located, the tuning
dial should be turned until the low-frequency
edge is heard, assuming, of course, that we have a
signal source for that frequency. If the low-fre-
quency end comes at some number higher than
50, there isn’t cnough bandspread, and the
bandspread tap should be moved down on the
coil. If the low-frequency edge comes at a number
lower than 50, or can’t be found at all, it indicates
too much bandspread, and the tap should be
moved up. Once the process is understood, it
hecomes a simple matter to adjust the coil to the
proper range. In the receiver described, the coils
were adjusted so that the 3.5-Me. band runs
from 470 to 30, the 7-Me. band from 400 to 100,
and the 14- and 28-Me. bands from 450 to 50,

With the proper spread on the oscillator coil,
little is left but to adjust the mixer coil. The
mixer circuit is peaked at the high-frequency end
of 2 band by adjustment of the bandset condenser
and the tuning dial is then turned to the low-
frequency end. If the mixer bandset condenser
must be adjusted to a higher capacity to peak at
the low-frequency end, it indicates too much
bandspread on the coil and the tuning tap must
he moved up on the coil, If the capacity must be
reduced, too little bandspread is present and the
tap must be moved down. It is much less com-~
plicated than it sounds.

In our particular model with the coils as
described in the coil table, the proper setting of
the oscillator bandset condenser was at half
capacity for 7 and 14 Me., and at nearly full
capacity for 3.5 and 28 Mec. The mixer bandset
condenser should be set at nearly full capacity on
all bands, since the 1852 seems to work better out
of a medium-C' circuit than a low-C' one. If the
mixer circuit resonates with anything less than
two-thirds the bandset capacity in, take turns off
the mixer coil until the proper amount of capacity
must be used to bring the circuit to resonance at
the signal frequency. This should be done before
the final adjustment of the bandspread tap, since
removing turns from the coil will necessitate
readjustment of the bandspread tap.

‘When the coils have been adjusted for proper
bandspread and tracking, the oscillator must be
adjusted. In the model described, provision was
made for adjustment of coupling by means of a
small 30-pufd. variable coupling condenser, but
it worked out so that we opened the condenser
wide and adjusted the coupling for each band by

(Continued on page 78)

¢

A top view of the chassis shows the
mixer section at-the upper left, the
oscillator seetion at upper right and,
from left to right in the foreground,
the input i.f. transformer, the 6K7
if, amplifier, the ouiput if. trans-
former, the 6C8G combination second
detector and b.f.o., and the b.f.o.
assembly. Note the wire coming from
the output i.f. transformer back to
the grid of the 6K7, for making the
i.f. amplifier regenerative,
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A Homemade Exponential Horn

Increasing the Efficiency of the Small Dynamie Speaker

BY E.

WHEN the family budget won’t stand for
two radio receivers in the house, and the ham
communications receiver can’t be sacrificed for a
high-fidelity b.c. receiver, something must be
done to keep the little woman happy. We think
we have the answer, because, with a half-way
decent 8-inch speaker and 2 watts of audio from
the receiver, we have h.c. reception worth show-
ing off to the neighbors and — more important -

it didn’t ruin the budget.
* Box 232, Brownstown, Ind.
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Let’s first consider the characteristics of the
dynamic speaker. Ordinarily, & good dynamic
will provide good response up to 5000 eycles and,
with a baffle at least 8.5 feet in diameter, is sup-
posed to get down into the lows somewhere
around 30 cycles, theoretically. Unfortunately,
the baffle arrangement has two disadvantages:
the bulky size where space is & premium, and the
poor efficiency of the cone of an 8-inch dynamic
speaker frying to shake air into activity at low
frequencies where our ears are relatively insensi-
tive. The problem, therefore, is to get an arrange-
ment that will get down to the low frequencies
without the handicaps of a baffle,
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Fig, 1 — Detail of the assembly of the exponential horn. The view in the upper left (L-A) is a plan view of the
top section; the plan view of the second section (1-B) is directly below. The view at the right is a side elevation

along section A-A.

A — 4 84g inches by 8 inches.
B — 41% inches by 8 inches.

€ — 314 inches by 8 inches.

1) — 1034 inches by 8 inches
E — 91844 inches by 8 inches.
I~ 3134 inches by 8 inches.
> — 994 inches by 8 inches.
H — 20 inches by 8 inches.

I 414 inches by 1231 inches.
1 — 17% inches by 2834 inches, 34-inch thick,
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2 o See Fig. 2.
3 ~— See Fig. 2.
4 — 2834 inches by 1134 inches.
5 - 2814 inches by 93{¢ inches.
6 — 2814 inches by 18 inches =,
7 - 1734 inches by 2834 inches, 3§-inch thick.
8 — 2834 inches by 35 inches, 3¢-inch thick.
9 — See Fig. 2. R
All pieces ¥4-inch thick unless otherwise noted.
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Fortunately, one of the characteristics of the
dynamic speaker is that at low frequencies the
cone acts very nicely as a piston. As the frequency
goes up, the cone finally ceases to act as a unit,
with the result that only a small part of the cone
around the voice coil is doing the major part of
the work. These facts fit our auditory require-
ments very nicely, for the air is practically incom-
pressible at the higher frequencies and air columns
can be set into vibration quite easily. At the
extremely low frequencies, the air is compressible
to some extent and the sound waves spread con-
siderably after leaving the speaker, resulting in a
reduction of the intensity of vibration. At the
same time, the ear is much less sensitive to low
frequencies, so that it becomes necessary to
increase the actual amplitude of the air waves in
order to hear them satisfactorily.

There are two common methods of setting a
proportionately larger amount of air into vibra-
tion at the lower frequencies. The response of the
audio amplifier can be adjusted so that the low
frequencies are accentuated, but the increased
amplitude of the cone movement tends to lead
away from linearity, producing some distortion,
and such an increase in amplitude takes consider-
able audio power. The other method is to increase
the effective piston area of the cone, thus creating
a greater displacement of the air with the same
piston amplitude. A large effective area can be
obtained eitber by use of a large dynamic speaker
or by using a small speaker with an exponential
horn. In considering dynamic speaker sizes, we
find that the high-frequency response tends to
drop off as the size of the cone is increased. Thus,
if we want a speaker large enough for good bass
response, we have to sacrifice the highs., On the
other hand, an 8-inch dynamic will give us good
response up to 5000 cycles and, with the aid of an
exponential horn, we can get very good bass
response. :

The exponential horn has three general dimen-
sions which determine its response characteristics.
The throat area coupled with the size of the
cavity between the diaphragm and the throat
determine the highest frequency that will pass
into the horn. The rate of expansion of the horn
determines the lowest frequency that will travel
down the horn. The mouth area of the horn de-
termines the lowest frequency that will enter into
the air without reflection, caused by what might
be called a mismatch of impedances.

Interested in taking three watts of
audio and an 8-inch speaker and rattling
the windows of the room? You’ll do that,
and increase the fidelity of the overall
audio system at the same time, if you
build the simple exponential horn
described on these pages.
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A simple homemade exponential horn with an ACR-
155 mounted on top to give an idea of the size of the
gadget. The low notes pass through the horn and come
out at the bottom —— the high notes are radiated directly
through the grille at the top.

The dynamic speaker on the ordinary batile
works very nicely down to around 200 cycles
before the response drops off, so that a frequency
in this neighborhood will be the highest that need
pass down the horn. The lowest frequency that
we would like to hear (if possible) is around 30
eycles, so this determines our rate of expansion.
To keep within reasonable outside dimensions we
will make our horn mouth area 385 square inches,
which gives & low frequency of 80 cycles before
reflection takes place. With these limitations, we
can expect to get a low-frequency response such
that the lower limit will be between 30 and 80
eycles, depending upon the acoustic characteris-
tics of the room in which the horn is placed. Again
referring to the piston effect of the cone, we see
that we now have an effective piston area of 385
square inches, which is about ten times the area
of the cone of the 8" dynamic speaker, or equiva-
lent to a 22-inch diameter dynamic speaker.

For those interested in the mathematical design
of an exponential horn for a dynamic speaker,
reference to the I.R.E. Proceedings of October,
1986, and Radio Engineering by F. E., Terman
will give all the necessary data and references
from which calculations can be made.

The photograph gives the general appearance
of the finished speaker cabinet which is the ex-
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Fig. 2 — Detail of pieces No. 2

ponential horn in disguise. The ACR 155 was
placed on top of it to give an idea of its size. The
grilles were left off 50 that the beginning and end-
ing of the “works’’ could be seen. With the ex-
eeption of g 1-inch cavity between the top of the
horn proper and the top of the cabinet, the entire
space is taken up by the folded exponential horn.
The cabinet is arranged so that the highs from
around 200 cycles and up come directly from the
dynamic speaker and the lows from around 200
eycles on down come through the horn.

Fig. 1-A shows a plan view of the “top section”
which also provides space for the dynamic
speaker. The partitions are made of 4-inch ply-
wood. In this section, the horn is split into two
paths so that use could be made of the entire
space, these two paths joining together again at
the back of the top section. Fig. 1-B shows the
second section, plan view and Fig. 1-C shows a
side view of all sections.

Constructional Details

The tools required to make this cabinet consist
of a hand-saw, hammer, plane, vise, chisel and at
least two small “C’’ clamps. The total materials
used were two pieces of 24"/ plywood 4 feet by 8
feet, a piece of 34" plywood 4 feet by & feet, some
1 inch brads, and glue.

First, cut all internal pieces to dimension,
making sure that all pieces making up the laby-
rinth for the “top section’ are all 8 inches high,
that pieces No. 2, 3 and 4 have the same length
and that pieces No. 2 and 3 have the same width.
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(upper left), No. 3 (lower left) and No. 9 (right).

The pieces (a) and (¢) and (d) are next assembled,
using 1-inch brads and glue, making up two units
which are identical in shape. Then, pieces (e),
(f) and (g) are assembled to give two identical
units which are then both attached to piece (h).
The positions of pieces (a), (b), (e), (d), (e}, (D),
(g) and (h) are then laid off on piece No. 8, for
both halves, giving a pencil-line outline that
looks like Fig. 1-A. Next, nail holes are laid off on
piece No. 8 between the lines which are ¥4-inch
apart, spacing holes about 1 inch from the end of
any partition. Lay piece No. 3 on top of piece No.
2 and drill the holes with & No. 50 drill. Alongside
the lines drawn on piece No. 8, tack small strips
of wood so that the partitions will it snugly, using
enough strips to hold the entire labyrinth in
place. Then, put slow-drying glue on the edges of
the partitions and on the places where they are to
be attached to piece No. 3, and nail the pieces (a),
(b), (e), (), (e), (f), (g) and (h) in place. Now,
remove the guide strips and repeat the glueing
process on the top edges of the partitions. The
piece No. 2 can then be nailed in place, using the
nail holes previously drilled, making sure that
everything is being attached squarely in place.
The “top section” is then complete.

The next step is to attach pieces (j) to piece
No. 4. As was done for the top section, first lay
off an outline on piece No. 4, to get something
that looks like Fig, 1-B, and then mark off the nail
holes. Lay piece No. 4 on piece No. 8, which is the
bottom of the “top section,” and bore the nail
holes with & No. 50 drill, Now pieces (j) can be
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attached to piece No. 4, first, then fo piece No. 8,
with brads and glue.

The sides are then laid out with pencil lines to
show the outline of the “shelves” that are going
to be attached. The results should look like Fig.
1-C for the left end of the cabinet, when facing
the cabinet, and the exact opposite for the right
side. After the positions of pieces Nos. 2, 3, 4,
5 and 6 are drawn, nail strips of wood, which are
straight and as long as the sides are wide, on the
outside of the lines. Try a piece of }4-inch ply-
wood between the strips to make sure that there
is g tight fit. Now, with these strips as guides,
make sawcuts to a depth of 1§ inch. Remove the
guide strips and chisel out the wood between the
saw cufs to get grooves which will take the ends
of the l4-inch plywood “shelves.” When the
sides are laid out in the above manner, be sure
that one side is the exact reverse of the other.
When the grooves are finished, lay out and drill
nail holes in the manner before described. Begin~
ning with the “top section,” glue and nail pieces
Nos. 2, 8, 4, 5and 6 in place. The result will be a
rather odd-looking ““hookecase’ affair.

In the top of the ““top section,” just over the
speaker cavity, is a 1-inch hole to permit passage
of the speaker plug and cable. There is another
in the back of the finished cabinet for the same
purpose. By this arrangement, the cavity between
the top of the “top section,” and the top of the
cabinet serves as a damper against loss of air pres-
sure through the speaker-cable holein the horn.

The front, back, top and bottom can then be
put in place in the order mentioned. By the time
you get this far, this latter job will seem compara-
tively easy.

The speaker opening and the mouth of the horn
ean be covered with grilles and cloth, or just
pieces of bronze fly-screen with simple frames,
according to the inclination of the builder. No
great detail will be given as to how the speaker
is to be mounted for the reason that the outside
dimensions of various makes of 8inch dynamic
speakers are not always the same. In some cases,
the speaker can be mounted directly on the grille
and for others, where the speaker is a bit larger
than the opening provided in the cabinet, the out-
side rim of the speaker can be attached to the out-
side of the horn. Such details as the above and the
cabinet finishing are left up to the individual taste.

The dynamic speaker must be of good quality
and it should have a cone central angle of around
90°. Speakers with flatter cones are not able to
work against the air-column load without buck-
ling; though the buckling is not audible, the bass
is just left out.

General

The results obtained with this horn were more
than gratifying. In the first place, the receiver
listed among the family properties has only a
single 6F6 audio output but it is capable of fur-
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nighing all the volume that a home or & small
auditorium can stand. In fact, the efficiency of
the dynamic speaker seems to have been raised
eonsiderably and it is no trouble at all to rattle
the windows in the room without running the
audio up to the distortion point. This was not
possible with the same dynamic speaker on g 3-
foot square baflle that was used before the horn
was made. The bass response is very good and
there are no indications of eabinet or speaker
resonance. With normal volume, the throb of a
bass drum or bass fiddle is sufficient to vibrate the
floor without giving the impression that it is
being forced.

Modern Radio Course Resumed

"W'EE novel course of instruction in modern
radio principles which has been broadeast in past
years over station WiXAL (now WRUL) is com-
mencing its fourth year under the direction of
Dr, C. Dayvis Belcher, well-known radio instrue-
tor and former radio inspector. The series is, as
in the past, presented by the World Wide Broad-
casting Foundation, a non-profit society special-
izing in educational programs of many kinds,

With four years of successful experience teach-
ing thig course by radio, and by utilizing the
many suggestions received from listeners all over
the world, Dr. Belcher has been able to make the
current series of broadeast even more instructive
and helpful than before. The course, which runs
for an entire college year, is divided into four
gections of eight lectures each, with a periodic
review for questions and answers from the short-
wave audience. Starting November 13th, for
example, there will be a new section dealing
with the fundamentals of electrical engineering
and radio circuits, including the use of storage
batteries, microphones and amplifiers.

The lesson broadeasts run for a full hour, dur-
ing which one complete subject is covered. So
popular has the course become that the original
Monday night lecture at 10:00 r.m. E.S.T. on
11.73 Mec. is being repeated by electrical transerip~
tion on Fridays at 4:00 p.M. over 11.79 Me,, and
again the following Monday evening at 7:00
7. M. on 6:04 Me., for the benefit of additional
listeners or those who missed the regular period.

Eakch student is equipped with a printed lesson
book which is mailed to his home when he regis-
ters with this unique radio university. The books,
one for each of the four sections, are supplied at
8 cost of one dollar each to cover the expenses of
preparation and mailing. Each lesson book is
complete with circuit diagrams, charts and radio
terms to help the listener follow his instructor.
Full details of the course and enrollment cards
may be obtained by writing to WRUL-World
Radio University, University Club, Boston,
Massachusetts.

23



» WHAT THE LEAGUE IS DOING «

ELECTION NEWS

D1recrons and alternates are being
chosen this autumn in Canada and in half the
divisions in the States. The Canadian section is
choosing between VE2BE, the incumbent, and
VE3PL for Canadian General Manager; and
between VE2AB, the incumbent, and VE3AZ
for alternate. In the Southeastern Division there
will be & new director, as Mr. Adams, W4EV,
has decided to relinquish the office through press
of other duties, and the members are now choos-
ing between W4ASR and W4DGS. W4EV is,
however, a candidate for eleciion as alternate,
ag is also W4CNZ.

In the Atlantie, Dakota, Delta, Midwest and
Pacific Divisions, after the elimination in some
cases of nominees who for one reason or another
were not eligible, there remained only the in-
cumbents as eligible nominees. As a result,
Messrs, Walter Bradley Martin, W3QV; Fred
W. Young, WOMZN; E. Ray Arledge, W5SI;
Floyd E. Norwine, jr., WOEFC; and J. L. Me-
Cargar, W6EY, have been declared reélected
for the 1940~1941 term in these divisions, respec~
tively. Similarly, in the Delta and Pacific Divi-
sions W5DKR and W6FBW, the respective in-
cumbent alternates, were the only eligible candi-
dates and have been declared reélected. However,
in the remaining divisions balloting is now in
progress to select alternates from the following
candidates: Atlantic, WSCKO, W8BQ, W3CDQ.
Dakota, WIITQ, W9ADJ, WIEU. Midwest,
WOIMME, WOFAM.

Election results will be determined about De-
cember 20th and will be the subject of a special
broadeast from W1AW.

MEMBERSHIPF GROWTH

Eiracon membership has shown un-
broken growth, at a steady and wholesome rate,
for many years back. The membership in good
standing at the end of recent calendar years was
as follows:

1988 . oo e et 24,527
1987 ot 23,664
1936 .« 0 e eieeiiiiannns 93,254
1985, .o, 22,600
1984, o 22,298
1988, .0, 18,979
1982 oo, 18,664

While figures for 1939 are not yet available,
they will show a continuation of the steady on-
ward march of your League. Amateurs appreciate
their own organization, the only one that does
things for amateur radiol
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A NOTE ON STADLERS DEATH

We kpap in Canadian Aviation that
unexpected light was thrown on the cause of the
tragic airplane acecident that cost the lives of
VE2AP and VE2NI last winter, when film in a
movie camera found in the wreckage was de-
veloped.

It was then revealed that, just prior to the
crash, the plane had made several descents to low
altitudes to enable pictures of a herd of caribou
to be taken through the cabin window, and
indicated that in & steep turn while near the
ground the ship stalled and struck the frozen
surface before it could be brought back into
control.

John Stadler, VE2AP, was one of Canada's
best-loved amateurs and was one of amateur
radio’s representatives to the Bucharest meeting
of the C.C.LR.

CALLS ON LICENSE PLATES

A e article in QST early this year
on the practice of the state of Michigan in as-
signing amateur calls on automobile license
plates has stimulated similar attempts by ama-
teurs in many other states. Unfortunately, we
have not heard of any other state being success-
fully persuaded. And now, from information re-
ceived from the Associated Amateur Radio
Operators of Denver, it appears that even Michi-
gan is abandoning the practice next year. The
Denver club did a real job on their motor vehicle
department, persuading the supervisor to get in
touch with the Michigan authorities, which did
put ham calls on plates; the Ohio authorities, who
were said to be about to do it; and the m.v.
people of Illinois and Washington, who were
supposed to have it under consideration. The
results are sad: Ohio says it has received numer-
ous requests, but has flatly turned them down;
will continue to do go. Illinois points to a legis-
lative requirement and obviously has no inten-
tion of doing anything, Washington says it has
emphatically refused to accede to such requests.
And the lone champion of amateur rights, Michi-
gan, says that it did put ealls on plates this year,
but that the system has resulted in widespread
complaint from peace officers over difficulty of
identification and has generally been unsatis-
factory, and that the practice will be discontinued
effective with the 1940 plates. Tough stuff, for it
was a swell idea.
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FINANCIAL STATEMENT

g g% League’s routine operations for the
third quarter of 1939 showed the usual summer
deficit normal for that time of the year. How-
ever, we entered the last quarter a couple of
thousand dollars better off for the year than at
the same time last year. It isexpected that the last
quarter, which sees the appearance of the new
Handbook, will yield a substantial gain, although
the war in Europe is taking its toll in our business
affairs to an extent not yet computable. Third-
quarter figures:

STATEMENT OF REVENUE AND EXPENSES,
EXCLUSIVE OF EXPENDITURES CHARGED TO

APPROPRIATIONS, FOR THE THREE MONTHS
ENDED SEPT. 30, 1939
REVENUES
Membership dues. . .......e000s $12,579.38
Advertising sales, QST.......v.s 21,178.66
Advertising sales, Handbook.. ... 193,161
Advertising sales, booklets. ... .. 500,00
Newsdealer sales, Q8T'.......... 11,021.39
Handbook sales. .. ..........0uve 3,204.89
Spanish edition Handbook reve-
TIUES . v o eosorocrnonnsnnnnons 1.62
Booklet sales..ev.vvninnann e 1,981.11
Jaleulator sales............... . 371.47
Membership supplies sales....... 1,811.25
Interest earned...oovvnvnvinnan 548.88
Cash discounts received......... 187.13
Bad debts recovered............ 6.90
o $53,109, 52
Deduct:
Returns and allowances......... $ 3,283.39
Exchange and collection charges. . 11.50
Cagh discounts allowed......... 324.81
Increase in reserve for newsdealer
returns of QST . ... vvviiunnns 220,91  3,840.61
Not Revenues. s ov.veverrnerraiernnnes $49,358.91
ExpENsES
Publication expenses, QS7T...... $15,458.55
Publication expenses, Handbook. . 2,908.23
Publication expenses, booklets.. . . 1,073.25

Publication expenses, calculators. . 232,38

Spanish edition Handbook ex-
50,9312
. 23,974.83
Membership supplies expenses 1,200.30

Postage.....ooieiiiinan. 1,048.73
Office supplies and printing. 1,952.62
Travel expenses, business. . 1,1563.71
Travel expenses, contact. 1,048.45
QST forwarding expenses 1,338.26
Telepbone and telegraph. 581.19
General expenses. ...... .. 989.97
Insuranee........... .. 161,07
Rent, light and heat...... 1,099.60
General Counsel expenses. 261.28

Jommunications Dept. ﬂeld ex-

DONSEB. oo v vvevvnreessensesnn 163.71
Headquarters Station expenses. . . 341.10
Provision for depreciation of:

Furniture & equipment....... £299.01

Headquarters Station......... 448,89

Total FXpenses. . ..ccovresresseroersase

Net Loss before expenditures
against appropriations.....covvvavasns

i A debit item.

l)eceml;er 1939

2 A eredit item.

WWY Schedules

Exceer for the special broadcasts of
WWYV using 20 kw. as described below, WWV is
now running a continuous schedule (day and
night) on 5000 ke. with a power output of 1 kw.
This continuous transmission is modulated with
the standard pitch in musie, 440 cycles per second.

Fach Tuesday, Wednesday and Friday (except
legal holidays), the National Bureau of Standards
station, WWV, transmits with a power of 20 kw.
on three carrier frequencies as follows: 10:30 to
11:30 am.,, ES.T., on 5000 ke.; noon to 1:30
p.m., EST., on 10,000 ke.; 2:00 to 3:30 ».M,,
H.8.T., on 20,000 ke. The Tuesday and Friday
transmissions are unmodulated c.w. except for
1-second standard-time intervals consisting of
short pulses with 1000-cycle modulation. On the
Wednesday transmissions, the carrier is modu-
lated 309, with a standard audio frequency of
1000 c.p.s. The aceuracy of the frequencies of the
WWYV transmissions is better than 1 part in
5,000,000.

Byrd Antaretie Expedition

{Continued from page 15)

Americs at the nearest point — a three-hour hop
for a fast airplane. In fact, the expedition plans
to getb fresh meat and fruit by air from the main-
land during the favorable months.

So you see the expedition is simply a crew of
specialists going to a remote but not inaccessible
place to do a lot of hard work in the hope that it
may mean something worth while for posterity.
There will be times when they’re lonely or blue
or when they feel like writing a letter home. And
then it will be up to you to deliver the message.

Silent Reys

Kr is with deep regret that we re-
cord the passing of these amateurs:

William H. Burt, W5BRC, Jacksonville,
Tex.

Stanley M. Breuer, W9ZWY, Lincoln,
Nebr.

Percy J. Carr, W6JVV, National City,
Clalif,

F. B. Gaynor, VE2KD, ex-VO6J, Mon-
treal, Que.

J. W. Hamilton, G5JH, Hardwicke, Glos.

Robert J. Kelly, WOVTC, Fargo, N." Dak.

John J.
N. Y.

Erwin E. Praught, W9WDA, Duluth,
Minn.

Kielich, Jr., W8MBQ, Buffalo,




If for no other reason than
that you’re becoming bored with
the usual rack-mounting wunit
arrangement, you’ll be inter-
ested in this amplifier. Aside
from this, however, the con-
struction presents all of the
advantages of vertical construe-
tion without consuming vertical
space. The important leads are
short and the coils unusually
accessible for changing, regard-
less of an overhanging unit above
in the rack.

The three controls are arranged symmetrically. The plate-tank control is at the center with
the grid-tank control at the left and the switch for the external milliammeter at the right.

“Dish-Type™ Construction for the
High-Power Amplifier

Compact Unit Making Use of 812°s and Components of Small Dimensions

BY DON H. MIX.* WITS

THERE is nothing particularly new in
“dish-type” construction for rack mounting. Its
application has heretofore been confined pretty
well to speech amplifiers and low-power r.d.
units, however, because this type of construction
does not normally lend itself well to the tubes
and tank condensers of large physical size usually
agsociated with high power. Within the past year
or two, the size of medium-power tubes has been
gradually reduced until now a pair of tubes
capable of handling a half-kilowatt or so is about
half the size of a pair of tubes such as the 203-A’s
formerly used for such a job. Those employed in
this job are the new RCA type 812’s whose char-
acteristics will be found in Qctober QST.

By isolating the rotors of & split-stator con-
denser from ground, and thereby limiting the
voltage across the condenser to the peak r.f. value
alone, the physical size of the condenser can be
reduced by more than 50 per cent. This total re-
duction in size is sufficient to make the idea of
dish-type construction entirely practicable for
an amplifier of this order.

@

Practical Features
Aside from the refreshing departure from the
more or less cut and dried arrangements inio
which rack-mounting amplifiers have fallen,
dish-type construction has certain practical ad-
*Asgistant Technical Editor,
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vantages. By reference to the photographs, it
will be seen that the tank coils may be mounted
80 that very little metal of the normal rack struc-

The grid end of the amplifier. The filament by-pass
condensers, grid blocking condensers and r.f. chokes are
arranged symmetrically about the tank coil and

condenser,

05T for



ture is in the immediate
fields of the tank coils — & con-
dition almost impossible to
approach in the usual form of
construction with metal pan-
els and side brackets, Plug-in
coils are made much more ac-
cessible for changing and the
direction of “pull” in remov-
ing coils is outward away from
the rack rather than upward
into the next rack unit above.
Terminals may be mounted so
that the wiring between rack
units may be made inconspic-
uous and so that the chances
of personal injury from acei-
dental contact with exposed
terminals at the rear are
greatly reduced. Lastly, this
form of construction usually
reduces the required height of
the unit which is a particular
advantage in table racks
where vertical space is at a
premium. The required height in this case was
four or five inches less than would have been
necessary for the usual horizontal chassis con-
gtruction.

symmetry.

Individual Metering

The circuit of the amplifier shown in the dia~
gram is standard in every way except in the
method of metering where a departure is made
from usual practice. By means of the two-gang
six-position switeh, it is possible to measure the
individual grid and cathode currents of each
tube as well as total grid or total cathode cur-
rents. To accomplish this, two small filament

This view of the interior of the chassis shows how the two filament
transformers are mounted and the condenser extension-shaft arrange-
ment, The meter switch is mounted on the panel and connected with
cabled leads. The grid leaks and meter shunts are mounted on fibre lug
strips.

December 1939
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The plate end of the amplifier. The neutralizing condensers are mounted
between the tubes. The leads from neutralizing condensers to the tank-con-
denser stators are dissimilar but of equal length, thereby preserving electrical

transformers are used, one for each tube, instead
of a single large fransformer. The meter is°
switched across shunting resistances in each cir-
cuit to simplify switching. The shunting re-
sistances in the grid circuits are not ecritical in
value so long as they are not less than 20 times
the resistance of the 100-ma. meter. Meter re-
sistance usually runs between 0.25 and 1 ohm in
the 100-ma. size so that resistances of 25 ohms
or so will have no practical effect upon the meter
reading. In the cathode circuits, the shunting
registors should be carefully adjusted to provide
a scale multiplication of ten. The full-scale read-
ings when the meter is shifted to the cathode
circuits will then be 1000 ma. These
resistances in each case should be
one-ninth of the resistance of the
meter used. Those shown in the
photograph were made with No. 22
enamelled copper wire wound on
¢! diameter rods of insulating com~
position, The total length of wire re-~
quired for each of the resistances is
about three feet. The exact length
can be determined quite easily by
experiment. Place the milliammeterin
series with a battery and a variable
resistance suitable to hold the cur-
rent to 100 ma. and adjust the vari-
able resistance until the meter reads
full scale. Now take a piece of the
wire with which the shunt is to be
wound and connect the ends across
the meter. Adjust the length of the
shunt wire until the meter reading
drops to 10 ma. and then cut off
and wind on the form. If the re-
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sistance of the shunt is too low (shunt wire too
short) the meter reading will fall below 10 ma.,
while if the shunt resistance is too high (shunt
wire too long), the meter reading will be above
10 ma.

Assembly

Turning to the constructional details, the am-
plifier is assembled on a standard chassis 8 by
17" by 8" which is, in turn, mounted on an 834’
by 197 rack panel of 14 erackle-finish Presd-
wood. The partition on which the tubes and grid-

Cagr
I ( JR— s
ke fO EXTERNAL
-5 +fF L 5 0100 MA METER
BIAS— HV. + Tov,AC -]
CDGEF AB

"‘55J5¥¥\“%

Fig. 1 — Circuit diagram of compact high-power
amphﬁer
(1 — 100 ppids. per section (Hammarlund MCDI100M).
Cz~~ 100 pufds. per section (Cardwell MT100GD),
0.07-in. spacing.
Cs — 500 ppfds. mica, 600-volt.
(4 — Neutralizing condenser 8 to 10 pupfds.
{Millen 15003).
Cs —1).01-pfd. paper, 600-volt.
Cpg — 0.002-pfd. mica, 5000-volt.
R1 — Grid leak, 6000 ohms, 10 watts,
Rz — Grid-current meter shunt. 25 to 50 ohms, 2-watt.
Rs — Same as Ra.
R¢ — Cathode-current meter shunt. See text.
Rs —— Same as Ra.
14 — National AR series coils with center link (variable-
link type recommended)
Substitute coils may be wound on 114-in, diameter
forms as follows:
3.5 Mc. — 44 turns, 2 in. long.
7 Me. — 22 turns, 2 in, long.
14 Me. ~— 10 turns, 114 in. long.
28 Mc. — 6 turns, 114 in. long.
La—-Barker and Williamson TL series with center

max,

Substitute unls may be wound as follows:
Me. — 36 turns, 2 4-in. diam., 4 in, long.
7 Me. — 18 turns, 214in. diam., 4 in, long.
14 Mec. - 10 turns, 214.in, diam., 3 in. long.
28 Me.— 6 tums, 2}4-in, diam., 3 in, long.
SW - Mallory 2-gang, 6 position switch.
Filament transformers — 6.3v., 6a. to fit under chassis.
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circuit components are mounted is a 6”7 hy 8"
steel panel, a standard item as is, likewise, the
pair of 5 triangular supporting brackets.

The plate tank condenser is mounted on four
54" stand-off insulators and the coil jack bar is
fa,stened to the condenser frame by means of a
pair of brackets cut from 14" wide brass strip
bent to shape. The assembly is placed along the
center line of the chassis and as far towards the
end of the chassis as possible without hanging
over. Then, when about an inch ig cut off the
condenser shaft, the end of the shaft will be in
the right position to permit coupling to the drive
shaft running through a bearing in the exact cen-
ter of the chassis. The plate-circuit r.f. choke i»
easily identified in the photograph while the
tank isolating condenser is fastened to the tank-
condenser end plate and grounded at the other
end fo the chassis.

On the partition, holes cenfered 814 inches
from therear edge and 174 inchesfrom top and
bottom are cut for the National CIR tube
sockets. The sockets should be orientated so
that the plates of the tubes will be in a verti-
cal plane when the unit is mounted in a vertical
rack. The grid tank condenser is mounted with &
machine screw through the hole which is left in
the ceramic base when the shield between the

two condenser sections is removed. It should be

placed with the front edge of the ceramic base

14 inch from the front edge of the partition
and with the shaft of the condenser extending
through a clearance hole on the center line of the
chagsis. The rotors are not grounded since ex-
perience has shown that an amplifier of this type
usually neutralizes more readily without the
ground connection and excitation usually di-
vides more evenly between the two tubes. It
should be noticed that the shaft of the condenser
used does not run along the center of the mount-
ing, but I inch to one side, and this should
be taken into consideration when mounting so
that the shaft will be central on the chassis. The
grid tank coil is mounted just to the rear of the
condenser. The partition is placed 5 inches from
the end of the chassis. Small feed-through points
are used in passing the peutralizing leads through
the partition and for the bias leads through the
chassis.

‘The two neutralizing condensers are a new
compact type with low-loss polystyrene dielec-
tric. They are mounted so that they are easy to
zet at to adjust with their adjusting screws pro-
truding toward the rear. They should be placed
back near the partition so as to remove them as
far as possible from the center of heat generated
by the tubes.

The two filament transformers are small
enough to be mounted underneath the chassis
along with the grid leaks and meter-shunting
resistors. Both the ceramic terminal strip and

(Continued on page 76)
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= ON THE ULTRA HIGHS

.....

CONDUCTED BY K.

WHAT is DX? To the low-frequency
‘phone or ¢.w. man it is any section of the coun-
try remote from the part in which he lives. To the
20- and 40-meter men DX has to be something
rare; mere miles are not enough. To the experi-
menter on the micro-waves, DX may be any-
thing farther than he can shout. DX, then, ig
relative — anything which you, or the fellow
in the next block, ecannot work regularly, with
comparative ease. Herein lies the basic appeal of
w.h.f. operation — the ever-changing DX ho-
rizon,

Yet, when we stop to think of it, has not this
craving for DX been slightly overemphasized
in recent months? Surely the habit of combing
the band for a sign of something beyond the
normal range of operation and giving up for the
evening when DX is not in prospect is responsi-
ble, in a large measure, for the low state of ac-
tivity which falls like a blight on the five-meter
band sbout this time each year. The habit of
careful listening is one to be commended at any
time, but when activity is at a low ebb, as it is
in many sections of the country at this time of
year, a little more transmitting and a willingness
to chat with local stations may be worth a try,
too.

Recently a number of dyed-in-the-wool u.h.f.
men have expressed concern at the state of
things on the five-meter band. However we
regard our stretch between 56 and 60 Mec. we
cannot disregard the desirability of these frequen-
cies from a commercial standpoint. In the past
year television and frequency-modulated broad-
casting have been making rapid strides toward
popular favor, Anyone who has listened to recep-
tion of frequency-modulated broadecasting can-
not help but be impressed with the tremendous
possibilities being opened up by this development
in the field of real high-fidelity entertainment.
While there is probably no immediate danger of
our losing any of our w.h.f. allocations, those of
us who get an occasional look at the commercial
side of the u.h.f. picture are forced to the con-
clusion that it is high time that our logs showed
consistent and complete occupancy of our H6-
Me. band as a bulwark against commercial ex-~
pansion in the future. Need we say more!

As we approach the end of 1939 we might do
well to take a quick look over the year now ending
and see what it has brought us in the way of
progress “on the ulfra~highs.” 1939 will stand
out in our memories as the year when stabilization
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began in earnest on 56 Mec. Though the changes
necessary to conform to the new regs represented
too great a financial or technical hurdle for a
small percentage of our 5-meter population, we
feel sure that no serious-minded u.h.f. enthusiast
would ever want to go back to former conditions.
Relieved forever of the burden of maintaining
broad tuning as the principal feature of our re-
ceivers, at the expense of other more desirable
characteristics, the performance of &-meter
stations went up almost immediately. The super-
regenerative receiver, heretofore a useful (if not
entirely necessary) adjunct to u.h.f. operation,
disappeared almost completely, except for porta-
ble use, and its broad tuning, noisy operation,
and relatively low sensitivity were little mourned.
This one change did more than anything else to
put operation on 56 Me. on a par with the tech-
nique applied on the lower frequencies. The ad-
vanced 56-Me. man can now hold his head high
in any company!

Looking back over 1939 we find that, in gen-
eral, 56-Mec. conditions have not been quite so
favorable, particularly for skip of the 400- to 800-
mile variety, as in 1938, Skip has been Ionger, a
large percentage of work being over 900- to 1200~
mile paths. There were fewer nights when signals
poured in with the unbelievable strengths en-
countered in the early summer sessions of 1938.
The thrill of QSO’s over skip paths having faded
just a trifle, operators began, this summer, to
make lasting friendships with men in other sec-
tions of the country; taking more interest in
tests on antennas and other equipment and engag-
ing in leisurely rag-chews, rather than in mara-
thon QSO contests.

The hero of the summer’s activities was, of
course, “Vince” Dawson, W9ZJB, of Kansas
City, Mo., who joined the select circle of 56-Me.
immortals by completing the first 56-Me. “Grand
Slam.” We offer as an example of how news,
even of the u.h.f. variety, can travel: the fact that,
within three days after W9ZJB’s historic QSO
with W7GBI on August 18th, there was scarcely
a single w.h.f. man in the entire country who had
not heard of this splendid accomplishment. Our
hats are off to you, Vince, and to 7GBI, also.
It must take plenty of perseverance to stay with
56 Me, in a place like Great Falls, Montana!

Records were made and broken in rapid sue-
cession. The totals of “states worked” went up
by leaps and bounds. Incidentally we'd like some
up-to-date dope as to who is really leading in
this department. How about your records, gang?

29



'The climax of the u.h.f. DX season came on August
18th. Need we relate what the combination of 120 watts
to T-20%, a Skyrider 5~10, a rotary-H array, and sowme
gnappy operating by Vince Dawson, W9ZJB, accom-
plished on this date?

An example of the possibilities of “5” when it is
really hot is shown by the work of Bob Elmer,
W3BZJ, Glenside, Pa., in working seven call
areas (1-2-3-4-5-6-9) in the season’s best opening,
July 27th.

Not only was 1939 a big year for skip thrills,
but the considerable strides in receiver develop-
ment, both homemade and commercial, and
the trend to higher power and higher efficiency
in transmitters, added considerably to our effec-
tiveness in continuous-path work. In fact, to
many operators, particularly those fortunately
situated as to location, this represents a much
more interesting problem than skip-DX work.
Reliable operation over a continuous path well
beyond the visual is surely a much better demon-
stration of efficiency than knocking off a list of
stations during a session of skip; and, as such,
it isan excellent opportunity for much worth-while
work. For a better understanding of the problems
involved we heartily recommend a fthorough
study of the work of the late Ross Hull who
started it all back in 1934.*

The improvement in effectiveness resulting
from the general use of high-grade receivers
permits a very interesting study of weather
conditions and their relationship to w.h.f. condi-
tions, inasmuch as small variations in signal
strength are more noticeable and easily measured.
With a working knowledge of the factors involved
in lower-atmospheric refraction, this sort of DX
can be predicted in advance with considerable
aecuracy. In general it appears that continuous-
path DX occurs most frequently in the late spring
and early fall. At these periods the days are apt
to be quite warm and the nights cool, with tem-
perature inversions occurring most frequently
and over widest areas.

A high spot in the year’s activities on the East
Coast was the night of June 2d, when the entire
Atlantic Seaboard was treated to an exhibition

# Important dope in June '35 and May '37 QST.
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of lower-atmospheric refraction seldom equaled
in 56 Me. history. On this occasion several sta-
tions in the southern part of the third call area
{W3HJT, HDC, DBC, RL, CGV, WA, HJ, and
others) worked up into the New York area and
into the first call area with comparative ease,
several contacts in excess of 300 miles being re-
vorded, with no skip involved. An unusual feature
of this evening was the report of reception of a
number of W2's and W8’s by W5AJG of Dallas,
Texas — an unusual combination of skip and
extended local work. Qutstandingly consistent
performers in the field of reliable coverage over
wide areas are 'W3DBC Washington, D. C.;
W2MO Livingston, N. J.; W3BZJ, G lenmde,
; W2AMJ, Bergenfield, N J.; WIKTF, Stam-
ford‘ Conn.; WI1KLJ, Fall Mt., Bristol, (‘onn ;
W1DEI, Na.tick, Mass., and ccuntless others.

‘The present known record for DX which is
defmitelv known to be of the continuous-path
variety is held by W8CIR, Aliquippa, Pa., who
worked W1KLJ and WlHDQ on Sept. 14th and
wag heard in Hartford by W1LLL and by W1DEI
in Natick, Mass., a distance of about 450 miles!
The range of effectiveness in local work seems to
vary markedly in different sections of the coun-
try. More observations and records along this
line are needed. How about it, fellows? Let us
hear about conditions in your locality.

(f international Interest we note that consid-
erable activity on 56 Me. has been brewing in the
Union of South Africa. A number of ZS stations
who regularly operate on 28-Me. ‘phone have
heen carrying on tests on 56 Me. with Americans
who operate on