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The new Collins 18] is a UHF Transmitter specifically
designed for use in police patrol cars as part of a two-

way communication system.

The transmitter has its frequency controlled precisely
by a high-quality quartz crystal and distortion or loss
of signal due to frequency drift is thereby eliminated.
An improved quality microphone and a low-distortion,
high-level plate modulation system faithfully preserves
voice articulation,

The power supply unit is unique in that it employs
vibrator type converters in place of a dynamotor. The
principal feature of the vibrator system is its high effici-
ency—the total battery drain of the transmitter being
less than 30 amperes at 15 watts output at 100% modu-
lation, and this current is required only while the op-

erator in the car is talking.

The entire 18] equipment is arranged for simple and
convenient installation. A compact cabinet, 12” long x
6” wide x 9” high, contains the transmitter unit itself
and a similar cabinet of equivalent dimensions contains
the associated power supply. These two cabinets can be
mounted side by side in the rear baggage compartment
of the car or they can be separated and mounted in any
other available space. There are relatively few adjust-
ments to be made in the transmitter on installation
since all of the excitation circuits are locked and tuned
at the factory. The antenna circuit is adjusted on in-
stallation and locked in position. Practically no special
wiring is required for installation of the equipment ex-
cept when it is desired to shorten certain of the cables
to eliminate unnecessary length.

We believe that the new 18] cannot be surpassed in
convenience, efficiency and reliability. It is the last

word in mobile transmitters.
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Iue progress in any line of endeavor, and this is es-
pecially true in building communications equipment,
lies in the art of learning how to do things better.

At the Hallicrafters Laboratories, a competent staff of
electrical and mechanical engineers spends thousands of
hours, not only in developing new equipment, but in
searching for ways and means of refining and perfecting
our metiods of building Hallicrafters receivers and
transmitters.

This constant study has enabled us to build better equip-
ment, operating more efficiently and more accurately,
without increasing its cost to the radio amateur.

New values and better performance have been added by
ingeniously perfecting the art of building communica-
tions equipment.

‘This has always been our objective and will continue to
be in 1939 — to keep pace with amateur radio by pro-
gressively improving Hallicrafters equipment. The
announcement of the 1939 SKY BUDDY on the follow-
ing page is an example of our efforts in this direction.

Ww.Jd. |

President

the a”icra ters inc.

9611 Indiana Ave., Chicago, U. S. A.
Cable Address: "*HALLICRAFT' Chicago

WORLD'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT




Now with 10 Meter Band and Electrical Band Spread
How can it be done? Here's a New SKY BUDDY designed to include the
10 meter band and with the same Electrical Band Spread used in higher
priced Hallicrafter models, with better all-around performance than ever
before—but still selling at the same amazingly low price!

Here's How We Can Do It! The SKY BUDDY was first built as a good
junior communications receiver for the amateur add short wave listener with
a limited purse. Since then OVER 10,000 SKY BI/DDIES have been built.
With such widespread acceptance, we have been able to make progressive
improvements in this sensational receiver without adding to its cost!

This NEW SKY BUDDY has sensitivity, image ratio, signal-to-noise ratio
and all-around performance that excels many receivers sold at twice its price.
1t’s complete, with all the essential controls for communications reception,
built-in speaker, full coverage from 44 MC to 545 KC—a far greater value
than ever before. See it at your Hallicrafters dealer, or write for complete

information.
Check These Features!

* 6 Tubes with 8 Tube Performance % Beat Frequency Oscillator
* 4 Bands . % Pitch Control

% Complete Coverage 44 MC to 545 KC * Send-Receive Switch

% Covers 10 Meter Band * Phone Jack

% Electrical Band Spread % Band Switch $ 50
% Separate Band Spread Dial 2

* Built-in Speaker % AVC Switch ~ Amateurs Net Price Camplete

the hallicratters inc.

2611 Indi Chi U.S.A. « Cable Address: “HALLICRAFT,” Chicago

"

WORLD’'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT
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To the HALLICRAFTERS

We wish to take this opportunity to congratulate the Hallicrafters on another
engineering triumph. This new 325 watt transmitter, comprising the latest in
circuits and advanced developments is an outstanding piece of apparatus.
Kenyon is indeed proud to be associated with the name Hallicrafters, just

as proud as you will be when your rig is KENYONIZED.

See your dealer today and ask him of the many advantages of our products.
Such features as sealed against moisture, completely dehydrated and
GUARANTEED make these transformers a natural for your rig. Don’t wait.
.. . GET KENYONIZED!!H

Send for our new 1939 catalog describing our complete line. Mailed free upon request!
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KENYON coveany, inc.

840 BARRY STREET . . NEW YORK, N. Y.

Export Dcpartment 25 Warren St., New York, N. Y.
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HE AMERICAN Rapio ReEray Leacuek, Inc.,

is a mnon-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 general
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
amalteur in the nation and has a hlstorv of glori-
ous achievement as the standard-bearer in
amateur affairs.

Inquiries regardmg 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
Presirlcnt. e e e Eucene C. Woobprurr, WS8CMP
State College, Pa.

Viee- Preszdent. veeveenes..GEORGE W. BALEY, WIKII
Weston, Mass.
Secretary...............KENNETH B. WARNER, WILEII
West Hartford, Connecticut
Treasurer.................ARTRHUR A. HEBERT, WILS
West Hartford, Connecticut
Communucations Mgr. . ....F. Epwaro Hanoy, WIBD1
West Hartford, Connecticut

General Counsel. . ......... vieevee.. . PauL M. SEcAL
1026 Woodward Building, Washington, D. C.
Address all general correspondence to the administrative
headquarters at West Hartford, Connecticut.




“IT SEEMS T0 US—"

- AND SUDDEN DEATH*

,“ERE at A.R.R.L. Headquarters we
have become dreadfully conscious in recent
months of the increasing danger of electrical
death or maiming which exists in present-day
amateur transmitters. Reduced prices of appara-
tus make high power a commonplace now, so that
tens of thousands of amateur stations have be-
come potential lethal machines. Following upon
the death of Ross Hull we have heard of far too
many serious accidents to regard the situation
with any complacency, and we are obliged to
record in this issue the death by electrocution
of another of our members. The situation calls for
strong measures, and at once.

To show that we are not fighting a straw man,
we want to quote from a letter we received re-
'ently from a well-known W9 DX man who has
had a terrible experience but has been so fortunate
as to live to tell about it. Get this:

“On the evening of August 6th I was sitting at the
receiver listening to the European DX roll in durmg
the DJDC contest. Upon hearing a D4 blast a CQ, I
decided to change frequency and call him. In doing
g0 I forgot to throw the switch on the 115-volt line
and, after making a few adjustments, didn’t know
the juice was on and got across my 3000-volt final,
my right hand on the chassis, my left hand on the
antenna feeder. I couldn’t let go of the thing and so I
was blazing away, until my dad came and threw the
switch and pulled me off. When I came to, my whole
left hand was shattered, my right hand practically
charred and burned crisp, a groove in my chest, my
face burned and body full of shock. After ('allmg a
doctor a quick call brought the gendarmes and the
blue wagon, and so away to the county hospital
where I was confined for nearly two and a half
months. For two weeks the doctors were doubtful
whether the hand would have to he removed but
ufter a determined effort it was saved — both of
them, as a matter of fact. However, the index ﬁnger
was 50 badly shattered that after two weeks it fell
off; the nail had been completely dissolved while
hangmg on the iank circuit. The thumb was half of
what it should have been, and healed that way.
The index finger on the left hand is off to the second
joint. 'The thumb, although very gruesome-looking,
i8 still on the hand but can't be bent. Chest com-
pletely healed but scarred all over. Must return to
the hospltal after the holidays to undergo an opera-
tion to increase the spread between index finger and
thumb. Missed the national convention, though 1
pleaded with the doctor to let me have about 32 hours
leave; he latly refused. So all Idid waslie around and
read books. Was in the hospital when I heard of Ross
Hull’s terrible accident and it sent another chill down
my spine. A pity Ross had to go that way. From the
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intensity of my own burns the doctors estimated I
was on the tank between 23 and 30 seconds, so you
can see what really happened. . . . Returned from
the hospital . . . and at present am off the air to
put in . . wme relays, fire bells, gongs, chimes
and warning sugna.ls, so when I get within five feet of
the rig everythmg 1 go off and warn me. Here's
hoping I don't go through another experience like
that; it’s far too costly.

Fellows, if readingThat letter makes your flesh
crawl, just think what the electricity did to this
poor OM, and resolve that you won’t let it happen
to you, And there are plenty of other cases to
cite. [The recent death of WQVYU through the
breakdown of a small rectifier-filament trans-
former is reported elsewhere in this issue.). . ﬁ)nne
of the best-known experimenters in the country
is nursing bad r.f. burns across all the fingers of
both hands; he was laying a temporary shunt
across an r.f. ammeter while holding a portable
key in the other h and somehow the key con-
tacts closed.|. . ./ An eastern amateur a few
years ago, groggy from too long a vigil, went to
sleep with his feet on the power transformer under
the table, stipped dowm a little in his chair, and
woke no mo‘x; .. 4 A former director of the
League is alive to-day with bad burns only be-
cause he had a friend in the shack who promptly
pulled the switch when ke saw that something
had gone amiss.]. . .%e know a fellow who
took the charge of a filter condenser when a
bleeder went out and who sat paralyzed on the
floor, alone, for a half an hour, escaping without
& mark but with a terrifying story of scarcely
being able to breathe, with a sensation as though
a trousers t!%l-t were tightly drawn around his
chest. e know another, equally fortunate,
who ook a wire off a 2000-volt metal binding post,
felt nothing because he was insulated from earth,
didn’t know the thing was hot until he pulled a
flaming arc as he remayed the wire — hut who is
now a much wiser m;:QThese narrow escapes only
throw into sharper rélief the growing number of
sadder and less fortunate cases.

Resolved, as we at QST are, that something

. definite, must be done about this situation, we

have been having a series of staff conferences on
the subject in recent weeks, and we have now to
announce that ST’ embarks upon a pointed cam-
paign to make amateur radio operating safer.
‘We are going to tell you how to make your station
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better than reasonably safe, and we’re going to
tell you how to conduct yourself to avoid trouble.
We can’t go much farther than that, because you
have to build and adjust and operate your gear
yourself. But we're going to din it everlastingly
into you to be careful, and we hope that we may
succeed in making you safety-conscious. If we
van show the way, and if we can then excite you
into a realization of the need for care and into the
development of personal safety practices, we can
take care of this appalling situation. Herewith an
announcement of some of the elements of our
program:

1. First, of course, come personal precautions.
No rig can be made completely foolproof, because
it does involve high tension and it does have to be
adjusted. The most important element is the
course of conduct of the operator — the things he
should do to avoid danger. We are now engaged in
writing some urgent recommendations to you on
this subject, and expect to publish them next
month.

2. Next come actual constructional considera-
tions in apparatus itself. There is much about our
gear that, from the safety standpoint, runs all
the way from the moderately hazardous to the
supgrcollqusy. We believe we have been too intent
in the past on performance, not sufficiently con-
scious of safety principles. Choice of circuit, selec-
tion and arrangement of components, protection
of terminals, application of sound electrical prin-
ciples to put earth potentials where they belong
-— these are some of the factors now under study.
Result is going to be an A.R.R.L. safety code of
building precepts. I't is now in preparation and
will be published next issue.

3. Also receiving detailed study is the whole
subject of special safety devices, intended to sup-
plement the construction code and to safeguard
as far as possible against carelessness on the part
of the operator. A report on this field will be ren-
dered soon, supplemented throughout the year by
as much additional material and as many new
ideas as we can marshal.

4. The American manufacturers of amateur
gear are being asked to codperate in this safety
campaign by making alterations in existing.equip-
ment designs to make them safer and by prpduc-
ing certain new articles which our studies indicate
should be available for amateur protection.

5. The hundreds of local amateur clubs affili-
ated with A.R.R.L. will be asked to participate
in this movement by appointing safety commit-
tees to inspect local stations and assist their
members in making their stations safer.

6. As we embark upon this new work, it has
been tremendously borne home to us thdt every
amateur ought to know the technique of admin-
istering artificial respiration. It is the standard
method of resuscitation from electrical shock.
To fill this need we publish this month a special
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article on the subject. We plead for its most care-
ful study, absorption and practice.

So much as an outline of our intentions.
Through the months to come we'll give you the
material as fast as we can create it. Be prepared
to be preached at, because we want to save your
life and it depends largely upon whether you’ll
listen and heed. One item in particular needs some
hammering upon right now:

Perhaps as dangerous as any other factor is the
false sense of security hams have concerning
“low” voltages — ranging from the 115 volts on
the a.c. line through the 500- and 600-volt cate-
gory. Elsewhere in this very issue the lethal capa-
hilities of a 500-volt supply are only too tragically
demonstrated. But most of us don't realize that
more people are killed by 115-volt circuits than
any other, and that this applies not only to the
general public but to public-utilities linemen who
work as often on higher voltages as not. It isn’t
the voltage that’s so important; in fact, the higher
voltages often induce a muscular convulsion
which by its own action frees the victim from the
circuit. With the lower voltages one simply
hangs on and can’t get free. Then it’s a matter of
2R loss . . . and the lower brain paralyzes . . .
and your breathing stops . . . and if there’s no
one there to apply artificial respiration within the
next 60 seconds or so you die. . . . .

Giruesome? We mean it to be, because we want; :
vou to realize it’s true. It has happened and it will
happen again; whether or not it happens to you
depends largely upon yourself and the precautions
you use.

Many of us, it is true, have ‘“taken” several
hundred volts, and even more, at some time or
other and lived to tell the tale. Often there were
practically no ill effects at all. But this fact, when
analyzed, demonstrates only that contact — the
gateway for the current to enter the body — is
the important thing, far more important than
voltage. If you get bitten and jerk away, you're
safe. If you get bitten and can't jerk away, you're
done.

Confidence based on past experience is often
misplaced. Just because that 1000-volt supply
nipped you once and the only result was a sense of
numbness and nausea and a curious lighthead-
edness — just because you got away with it once
doesn’t mean you could do so again, A great deal
depends upon your physical condition. Just what
the relationship is our medical authorities don’t
know as yet, but there is one. Weak hearts, of
course, are notoriously susceptible. Next year,
next month, perhaps even the next day, a little
power pack can tie you up in a knot with your
knees digging into your belly and your arms stiff
as iron rods and your consciousness snutfed out like
a candle dropped in a manhole.

Get safety-conscious! ALWAYS BE CAREFUL!

K. B. W,

0ST for



A Six-Tube Battery-Operated Single-Signal
Superheterodyne

Malking Use of the New I1.4-Volt Low-Drain Tubes

uBY DON II.

To THE ham who lives in the city, juice is
something that comes from a wall outlet and costs
from 2 to 10 cents per kilowatt hour and the sup-
ply never (well, almost never) becomes exhausted.
To the hundreds who live in the wide open spaces,
it is often something that comes in a package and
costs about $10 per kilowatt hour! The former has
little to worry about, the latter worries plenty. An
extra tube in a receiver is a real problem to him —
or has been heretofore. In the past, the high cost
of battery supply has placed serious restrictions
upon those who would design a battery receiver
with better performance than the two-tube regen-
erative receiver which is rapidly passing into his-
tory wherever cheap power is available. A bat-
tery-operated superhet of the ““communications”
type has been economically impossible.

The recently announced series of 1.4-volt bat-
tery tubes, however, is going to mean a new deal
for the ham in an isolated location. ‘These tubes
are going to make it possible for him to enjoy
some of the refinements in receiver design which
his city cousin now considers indispensable. The

* Technical Department. .
! Grammer, *“ A Low-Cost Single-Signal
Receiver,” QST, October, 1938.

¢

The chassis fitted into a
standard metal cabinet which
accommodates batteries us

well.
L4
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six tubes in the receiver to be described, for exam-
ple, draw a total filament current equal to that of
one r.f. tube of the 6.3-volt series, and that at the
voltage of a single dry cell. Only two 45-volt
“B” batteries are required and the total current
drawn from these is only 20 ma. The light pentode
output stage will deliver headphone signals with a
sock which will delight the most hardened tin ear;
a loudspeaker may be operated in good shape.

Circuit

It may be noticed from the diagram that the
circuit is essentially an adaptation of the princi-
ples of the low-cost single-signal receiver de-
scribed in QST for QOctober.! It is a particularly
logical arrangement for the purpose at hand.
Regeneration in the mixer stage supplies preselec-
tion equivalent to a stage of r.f. without regenera-
tion and, in the i.f. amplifier, provides an inexpen-
sive means of obtaining single-signal selectivity.
Variable potentiometers, operating from the 4.5-
volt “C” battery required for the output tube,
control regeneration in each of these stages by
varying the grid bias. Feed-back in the i.f. ampli-
fier is provided by a small grid-plate capacity
(("g) formed by connecting a short length of in-




sulated wire to the grid cap of the IN5G and
running it down inside the shield near the plate of
the tube.

The 1H5G is a combination half-wave diode
and high-u triode in one envelope. The grid circuit
of the triode audio section is coupled across the
diode Ioad resistance Rs. The audio gain control
Rg is desirable to reduce signals to comfortable
headphone strength when the mixer and i.f.
stages are adjusted for maximum selectivity
which is accompanied by maximum gain.

The 1A5G pentode, with plate and screen con-
nected together, is used in both high-frequency
and beat-oscillator circuits since the 1.4-volt
series does not yet include a triode. The grid of the
h.f. oscillator is coupled through a small adjust-
able capacity to the No. 1 grid of the mixer. Be-
cause these tubes do not have independent
cathodes, the tickler system of feed-back must be
used in the oscillator circuits. It should be noted
that not all transformer manufacturers list a beat
oscillator unit suitable for this circuit.

The power-supply switches are arranged so that
opening either the “A” switch (SW,) when turn-
ing the receiver off, or the “B’’ switch (SW3) for
stand-by while transmitting, will disconnect the
load of the two potentiometers from the “C”
battery. A separate “A’ switch (SWy) controls
the beat oscillator.

The Chasis

Most of the constructional details miay be de-
termined by a careful study of the various photo-
graphs, In cases where a battery receiver is de-
signed particularly for portable work of the type
which requires carrying the equipment on the
person, there is justification for compact and
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Bottom view of chassis showing wiring. Parts are
arranged so that high-frequency wiring is short and
direct. The push-back power wiring is bunched into a

cable.
L4

light-weight construction. In a receiver intended
primarily as permanent station equipment, how-
ever, greater weight is desirable so that the re-
ceiver will stay in place while operating the
controls or plugging in the headphones and
a half-Nelson grip or scissors lock on the re-
ceiver will not be required when changing coils.
Enough panel and chassis space should be avail-
able to avoid excessive crowding of controls and
to make coil changing convenient. Accordingly a
standard cabinet was selected with dimensions
which would accommodate batteries of respect-
able size and a chassis was cut to fit the remaining
space. A National NC-80 cabinet has the desired
dimensions (17 by 11 by 834 inches). A standard
45-volt “B” battery such as the Burgess No.
22308 or Eveready No. 485 and a 114-volt No. 6
or Burgess No. 4F2 will fit in at each end of the
cabinet with room for a 10Y4-by-10l4-inch
chassis. The weight of the batteries will anchor
the receiver to the operating table.

The chassis is made from a sheet of 4{g-inch
aluminum 12 inches wide and 164 inches long.
Deep scratches should be ruled on each side of the
sheet parallel with, and 3 inches from, each of the
shorter edges of the sheet to make bending easier.
Similar scratches should be ruled parallel with and
84 inch from, the longer edges. Notches 90 degrees
wide should be cut at the intersection of the lines
to permit bending along the scratched lines. Be-
iore bending, the parts should be arranged within
the 10Y4-inch square formed by the lines and the
necessary holes marked for drilling since it is
more convenient to do the drilling before bending
the chassis.

At the rear of the chassis, the first i.f. trans-
former, the IN5Q, the second i.f. transformer, the
1H5G and the beat oscillator unit are arranged in
& line from left to right, their centers placed on a
line about 14 inches from the scratch denoting
the rear edge of the chassis. If a test oscillator
will not be available for aligning the i.f. stages,
particular care should be taken not to disturb the
original i.f. transformer adjustment. The 1A7G
mixer tube, the output audio amplifier tube and
the beat oscillator tube are arranged along an-
other line 454 inches from the rear edge of the
chassis. The mixer tube should be placed far
enough toward the center of the chassis to permit
adjustment of the first i.f. transformer with a
small screwdriver.

The three variable condensers from left to
right are the mixer tuning, the oscillator band-
spread and oscillator padding or bandsetting con-
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COIL DATA
Band Cotl Wire Size Turns  Length  Tap
175 Mec... .. L1 24 70 Close-wound —
La 24 10 —_
Ly 24 3.5 ° —
Le 22 42 “ Top
Ls 22 8 e
3.5 Me.....In 22 35 e
La 22 i “
L3 22 2.5 ¢ o
I 22 2 1inch 17
Lg 22 5 Close-wound ~-
7 Me.....In 18 20 1 inch —
la 22 4 Close-wound ~—
La 22 2 . e
La 18 13 1 inch (]
Ls 22 3 Close-wound ~—
14 Mc.....In 18 11 1 inch
La 22 4 Close-wound —
173 22 2.5 e
L4 18 7 1 inch 2.4
Ls 22 2 Close-wound —
28 Me.....L1 18 5 1 inch —
L2 22 3 (lose-wound —
La 22 2.5 * —
L 18 2.6 1 inch 1.3
Ls 22 1.4 Close-wound ~-
All coils 134 inches in diameter, on Hammarilund
SWF forms. Spacing between coils on same form ap-
proximately 3§ inch. Band-spread taps are measured
from bottom (ground) end of L4. All coils are wound
with enamelled wire.

densers. The two outside condensers are mounted
with their shafts or centers 114 inches from each
edge. If duplicate condensers are used and the
front mounting screw holes are drilled 154 ¢ inch
from the front edge of the chassis, the shafts will
extend the correct distance in front of the panel.
The coil to the rear of the left-hand condenser is,
of course, the mixer coil; the tube is the high-fre-
quency oscillator and the coil to the right, be-
tween the two condensers, is in the oscillator cir-
cuit. Holes 34 inch in diameter should be drilled
under the center of each of the i.f. transformers
for the leads; four 14-inch holes are required to
clear the terminal lugs of the beat-oscillator unit.
Clearance holes should also be drilled near the
TH5G socket, the 1A7G socket and near the rear
corner of each of the variable condensers for pass-
ing connecting wiring. One or two holes may be
drilled at convenient points near the rear of the
chassis for long bolts to extend through the bot-
tom of the cabinet to fasten the rear end of the
chassis down securely in case transportation is
necessary.

All tubes fit standard octal sockets; the mixer

¢

Top view of chassis showing arrangement of units.
‘The chassis is hent from a single piece of 1/4¢-inch
aluminum sheet. See text for details.

¢
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coil is wound on & 6-prong form and the oscillator
coil on a 5-prong form. Isolantite sockets are used
only in the high-frequency circuits. The tube
shields are 3-piece standard products 134 inches
in diameter, 414 inches high with a base to fit the
mounting holes of octal sockets. If desired, the
lower half-inch of the shield may be cut off with
tin shears to shorten the shield. Holes for a pair of
antenna coil terminals and a chassis ground con-
nection may be cut near the rear of the chassis.
This completes preparation of the top of the
chassis.

In the 3-inch wide strip which will form the
front edge of the chassis, a row of holes should be
drilled 114 inches from the lower edge for the
three gain controls and the 'phone jack and an-
other pair of holes ¥4 inch from the lower edge for
the two toggle switches. The gain controls from
left to right are in the audio, mixer and i.f. cir-
cuits. The two toggle switches are in the negative
“B” and beat-oscillator filament circuits, while
the “A” switch is attached to the mixer gain con-
trol. When the drilling is complete, the sheet may
be clamped in a vise and bent along the scratched
lines. The 3{-inch strips which will be formed
along the sides of the chassis effectively prevent
huckling of the chassis under pressure.

Wiring

As soon as the bending operation is finished,
the parts may be mounted and the receiver is
ready for wiring, all of which is carried beneath
the chassis. The view showing the under side of
the chassis may look complicated, but it is really
very simple. The parts are arranged so that all r.f.
leads are short and the remainder of the wiring is
simply bunched together wherever possible, rea-
sonably avoiding the forward hLigh-frequency
section near the front of the chassis. Most of the
resistors and by-pass condensers may be sup-
ported between the terminals to which they con-




nect by their own connecting wires. Wherever the
span is too great, or a loose end must have an
anchorage insulated from the chassis, small bake-
lite terminal strips designed for such emergencies
may be used. By-pass condensers should be
grounded to the chassis at the nearest available
mounting screw. Short pieces of rigid wire are
used between the stators of the tuning condensers
and the coil-socket terminals underneath. They
are protected against accidental short-circuiting
against the chassis by rubber grommets fitted into
the clearance holes. The oscillator-mixer coupling
condenser Chy is supported by its short heavy con-
necting wires and may be seen near the center of
the chassis. The lead between the grid of the
1H5G and its coupling condenser is shielded with
copper braid against r.f. and hum pick-up. Later,
if a stronger beat-oscillator signal is desired, it
may be obtained by forming a small capacity
from a pair of short insulated wires twisted to-
gether and connecting one end of one wire to the
diode plate of the 1H5G and the other end of the
second wire to the beat-oscillator grid terminal. It
should be remembered that the 'phone jack must
be suitably insulated from the chassis. The power-
supply wires should be long enough to reach the
battery terminals, This length may be deter-
mined better after the chassis and batteries are
mounted in the cabinet. It will probably be ad-
visable, however, first to test the receiver before
fitting it to the cabinet.

Coils

Coil dimensions may be determined from the
data in the coil table. The recciver is designed to
cover the amateur bands only and to provide al-
most full-scale bandspread on each band. Care
should be taken to duplicate the dimensions
given as closely as possible. In making the band-
spread tap, it will probably be easiest to wind the
entire coil first, select the turn for the tap and, if
necessary, force the turns apart slightly on each
side. A small drill may be inserted between the
turns to make the hole in the form. The insulation
may be removed with the tip of a knife and a wire
pushed through the hole from the inside may be
soldered to the turn ieaving just enough solder to
make the joint secure. Scraping only the top of
the wire will prevent solder from filling in be-
tween closely-spaced turns. The other end of the
tap lead is scraped and passed down through the
correct pin in the form. All coil windings should be
made in the same direction. Approximately 14-
inch space is left between each winding on the
same form. On the mixer form, the antenna
coupling coil L; is wound at the bottom, the
tickler winding L3 next above it and the grid
winding Lo at the top of the form. On the oscilla-
tor form the tickler winding is below the grid
winding. It is important, in making connections
to the coil sockets and form pins to see that the
top end of the grid winding connects to grid, the
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lower end of the grid winding to ground (or C3 in
the case of the mixer winding), the upper end of
the tickler winding to plus “B” (or the “plate”
terminal of the first i.f. transformer in the case of
the mixer) and the lower end of the tickler to
plate when the coil is inserted in its socket.

A small hole for the lower dial mounting screw
should be spotted and drilled in the front edge of
the chassis so that the dial may be mounted tem-
porarily while testing before placing the receiver
in the cabinet.

Tuning—I.F. Alignment

The receiver is most easily tuned up with the
aid of a modulated test oscillator. If one is not
possessed, the next best thing to do is to take the
receiver and batteries to a service man and let
him align the i.f. circuits to 456 kc. The job
shouldn’t take more than ten minutes of his time.
If a test oscillator is available, it should be set at.
456 kc. and its output terminals connected be-
tween the grid cap of the 1N5G and chassis with
the transformer connecting cap removed. With
R3 set near the ground point, Rs at full gain to-
ward Cro, beat oscillator off but the rest of the
receiver turned on and the headphones plugged in,
the secondary, and then the primary of T’ should
be tuned carefully to produce the loudest signal.
If test oscillator is not modulated, the trans-
former may be tuned across the hiss of the test
oscillator and set at its center. The test oscillator
output should be adjusted frequently to maintain
a low signal level for most accurate tuning. With
Ty tuned, the test oscillator output terminals
should be transferred to the grid of the 1A7G,
removing the cap connection, replacing the nor-
mal grid connection to the 1IN5G and inserting a
coil in the mixer coil socket. After 7' is tuned in
the same manner, it may be advisable to check
again the tuning of T» with the test oscillator out-
put still connected to the input of the 1A7G. If no
test oscillator or service man is available, the
original factory alignment will have to be de-
pended upon. Coils for a band in which plenty of
activity may be expected should be plugged in
and the antenna connected. The 3.5- or 7-Me.
band in the middle of the evening is almost al-
ways good for tests. ('; should be set at maximum
capacity.

Setting the Beat Oscillator

Connect a piece of push-back or other insulated
wire to the grid of the IN5G i.f. amplifier tube
and push the insulated portion down between the
shield and the tube, taking care that the insula-
tion does not slide back on the wire and allow the
lower end to come in contact with the shield. A
piece two or three inches long should provide
enough feed-back to permit oscillation, indicated
by the familiar “plopping’’ sound, when Rj is
turned near ground. With the i.f. amplifier oscil-
lating, turn on the beat oscillator and turn the
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tuning control on the top of the unit until the
beat oscillator signal is heard. It should be an un-
mistakably loud howl.

Spotting the Band

Now that the beat oscillator is tuned near the
correct point, the feed-back wire should be re-
moved from the 1IN5G and Rj set at the ground
point. C14 is the oscillator padding or bandsetting
condenser. With the bandspread condenser i3
set at minimum capacity, the object is to set Cy4
to tune to the high-frequency end of the band.
When this has been done, the bandspread con-
denser should tune across the band. Approxi-
mately correct settings for C'14 are 80, 75, 95, 90

and 45 per cent of the total capacity of the con-
denser for the 1.7-, 3.5-, 7-, 14- and 28-Mc. bands
respectively. If the 3.5-Mec. band is used for the
test, the high-frequency edge of the band is most
easily located by tuning C13 to minimum capacity
and then tuning Ci4 very slowly from maximum
capacity until the 4-Mec. "phones are heard.,

Tuning the Mixer

During this process, Ry should be set at about
mid-position or one-quarter above ground and Cs,
the mixer tuning condenser rotated frequently to
keep this circuit tuned. Correct tuning is indi-
cated by an increase in background noise. If two
such spots are found, the correct one is towards

Ry f, =G
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Fig. 1 — Circuit diagram of the battery-operated receiver.

Cy — 70-pufd. mica trim-

C13 — 35-pufd. midget va-

mer (Hammar- riable (National
lund BBT-70). ST-35).

Cz — 50-pufd. midget va- Ci4 — 50-pufd. midget va-
riable (National riable (National
ST-50). ST-50).

Cs — 0.005-ufd. mica.

4 — 0.1-pfd. paper.

Cs — 0.1-ufd. paper.

Cg — Seeo text.

C7 = 0.1-ufd. paper.

Cg — 0.0001-ufd. mica.

Cy — 0.1-ufd. paper.

Cio — 0.1-ufd. paper.

C11 — 30-pufd. mica trim-
mer, [solantite
insulation (Na-
tional M30).

C12 =~ 0.0001-ufd. mica.
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Cis — 0.01-xfd. paper.

Ci6 — 0.00025-ufd. mica.

C17 — 0.1-pfd. paper.

R1 ~ 5000-ohm potenti-
ometer (Centra-
lab 72-110 with
d.p.s.t. switch
cover K-12).

Rz ~ 200,000 ohms, l45-
watt.

Rs ~— 5000-ohm potenti-
ometer (Centra-
lab 72-110).

R4 — 50,000 ohms, !4~ SW; — D.p.d.t. switch on
watt. mixer control.
Rs — 500,000 ohms, 14~ (See R1.)
watt. SWz—S.p.d.t. toggle
Re¢ — 500,000 ohms, 14- SR gwitch.
watt. SWz— S.p.d.t. toggle,
R7 — 100,000 ohms, 1- beat oscillator
watt. switch.

R — 500,000-0bm vol-
ume control
(Centralab 72-

Ty — Sickles No. 6504
(436 kc.), iron
core.

105). Ty — Sickles No. 6521
Ro — 50,000 ohms, 14- (456 kc.), iron
watt. core.
Ri0 — 50,000 ohms, 14- T3 — Melasner No. 6779,
watt. afr-tuned beat oa-
Ri1 — 50,000 ohms, I- cillator unit (456
watt. ke.).
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the high-capacity side. Following this procedure,
it should not be difficult to locate the 3.5-Mec. band.

Rechecking I.F. Alignment

When the band has been located, tune down
into the c.w. section of the band and pick out a
signal of reliable strength and go to work on it.
The first step is to check the alignment of the i.f.
amplifier, if it has not been previously aligned
with a test oscillator, Leaving the secondary of T’
set, tune the primary carefully for maximum
signal. If the alignment throughout is sufficiently
good to allow a definite background noise to be
heard, adjustments can be most accurately made
by tuning Cj3 to an unoccupied spot in the band
and working for maximum background noise.
This is done with the beat oscillator off. Now
progress to T, adjusting first the secondary and
then the primary for best response. Turn now to
the mixer adjustment.

Mixer Regeneration

As mentioned previously, tuning 2 should
produce at least one point of increased response;
if two occur, the higher-capacity setting is cor-
rect. With the mixer tuned to the correct point,
Ry should be carefully adjusted towards ground.
‘This should cause an increase in response and an
increase in i.f. image rejection (rejection of unde-
sired signals at frequencies approximately 900 ke.
removed from the desired signal which will also
beat with the high-frequency oscillator signal to
produce an i.f. signal unless rejected ahead of the
mixer tube) until the mixer tube breaks into oscil-
lation. Oscillation should not be permitted; re-
generation should be adjusted near the point of
oscillation but not so close that other slight ad-
justments will cause the mixer to break into
oscillation. It is possible that oscillation will
occur if the mixer is tuned well to the high-fre-
quency or low-frequency side of resonance, some-
times even with the control backed entirely off,
but this is of no practical consequence since it
should not oscillate at the correct setting. If it is
found impossible to stop oscillation at any setting
of Ry, an adjustment of €y may remedy the diffi-
culty, otherwise it may be necessary to reduce
slightly the size of the tickler winding. On the
other hand, if oscillation cannot be obtained, an
adjustment of C; or a slight increase in the size of
the tickler winding should do the trick.

It may be noticed that adjustment of C2 has
some effect upon frequency at frequencies above 7
Me. This “pulling,” often masked by ganged tun-
ing controls, is characteristic of most super-
heterodynes. If objectionable, it can be minimized
by decreasing the capacity of Cy;, although best
mixer operation occurs at the higher frequencies
with Cp; at maximum capacity (plates together).
Ordinarily, one setting of C's will suffice for an ap-

{Continued on page 108)
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Splatter

WE ADDRESS a plea to that hardy group
of individuals who will crowd the last cycle of our
band edges during the DX Contest to read
““What’s Your Crystal Frequency?’® with an
open mind. )

* * *

Man biting dog is commonplace compared to a
request we had from a member who wanted a two-
vage write-up of hig station in QST and agreed to
settle for this at our reqular advertising rates!

* * &

Make it a solemn duty to read carefully ‘““Re-
suscitation From Electrical Shock.” The
Schiifer Prone Pressure Method described is
equally effective in cases of gas poisoning and
drowning.

* * *

What is our policy on Calls Heard? Simply
this: When we receive a list of Calls Heard that
indicates an unusual and outstanding bit of trans-
misston as well as reception, we'll gladly publish it.

* * %

Why is it that ham antenna experiments are
conducted in the foulest weather? Our cover
shows a composite of T.M.F., author of “Simple
Vertical Antennas,” at work with complete
station set-up at the base of W1SZ's 90’ pole.
The drab day was not photographic connivery
and Tom was caught in a downpour before the
rig could be put under shelter.

* k &

If you lived in Michigan you would rate your
oun call for your automobile regisiration plates!
WSNFR sponsored the idea. We are gathering the
ramifications and next month we'll tell how he went
about 1t.

Lew Bellem, WI1BES, who installed and op-
erated VR6AY from March 5th to May 5th, will
glady furnish confirmation to any who worked
him during those dates, as he has the log. If you
haven't received QSL, or if the one received isn’t
properly filled out, send the dope on QSO to
WI1BES, enclosing return postage.

0ST tor



Rescueat 11,000 Miles

Amateurs Copy QST de XFB8AB

PERKAPS you heard him telling WSCRA
and some of the other DX men about it, or per-
haps you had to wait until the December issue of
QST, to read in “How’s DX?" that ‘“FB8AB
will be at St. Paul and New Amsterdam Islands
signing XFB8AB, so don’t let the call bother
you.” [f you're DX-minded, you’ve kept half an
ear out on the 14-Mec. band for XFB8AB,; if not,
you promptly forgot about him, Perhaps you
were interested enough in geography to drag out
the atlas and find that St. Paul Island is a barren
rock located in the South Indian Ocean at 77° 31’
E 38° 43’ S and, according to newspaper reports,
noted only for bleakness, cold, surrounding
waters abounding in lobsters that have long been
a challenge to fishermen, and the scene of four
unsuccessful fishing expeditions.

Why was well-known F. Paul Bour, FBSAB,
going to St. Paul? Perhaps the chance to join an
expedition to an uninhabited island was too much
lure for a confirmed DX hound, or possibly other
factors not so obvious were appeuling, but never-
theless Bour joined the de Boers expedition when
it put in at Madagascar. It wasn’t a particularly
wise choice. John de Boers is & Dutchman who
last year began dreaming of the fortune in lobsters
he might take out of the cold waters at St. Paul
and New Amsterdam. According to reports, de
Boers deserves no credit for a well-organized
expedition -— from the start it was poorly sup-
plied and manned. A Newifoundland trawler,
L’ile Bourbon, was transformed into a floating
refrigerator, a motley crew assembled, and not
enough coal put in the bunkers when the ship
left France last May. By the time it reached
Madagascar, via the Suez Canal, many of the
crew, including the radio operator, had mutinied
because of continual fighting among and about
the women aboard. At this time Paul Bour joined
the crew, to set.off for cold St. Paul.and the con-
templated fortune in lobsters. = ‘ -

At 8:45 on the morning of December 18th,
E. R. Gibson, W/DWG of Bremerton, Wash.,
picked up a weak T8 signal at 7015 ke. calling
*‘QST,” and pieced together a strange message:

“QST DE XFB8AB XFBSAB AND PARTY OF 48
ARE STRANDED HERE AT ST PAUL ISLAND AND
WILL BE GRATEFUL TO ALL OF YOU TO QSP AS
EARLY AS POSSIBLE TO MADAGASCAR THAT WE
RAN SHORT OF COAL THRU BAD WEATHER AND
WE DID NOT HAVE ANY CHANCE TO FIND COAL
AT THE ISLAND WE BEEN CALLING MADAGAS-
CAR BUT NO LUCK OF REPLY WE CAN HEAR TAN-
ANARIVO BROADCAST FAIRLY WELL AT 15 GMT
SO WOULD LIKE SUGGEST THAT CALL US HERE
TOMORROW AND DAYS AFTER WE WILL BE LIS-
TENING FOR ANY MESSAGE OR NEWS HAD
PLENTY WORRY SINCE WE LEFT AND HAD MY
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RECEIVER BURNED NOW USING SMALL 8CHNELL
SET HARD COPY PLENTY QRN KEEP ON LOOK
OUT FOR ME AGAIN CONFIRM THAT WE ARE ON
STEAMSHIP ILE BOURBON"

After trying in vain to raise XFB8AB, Gibson
gave the message to NPC and the U. S. Coast
Guard at Seattle by telephone, and, via the
Army Net (W7CQI), the French Consul at San
Francisco was notified.

On December 19, Neil Taylor, W6MUS at
Coronado Beach, Calif., raised XFBSAB at
6:20 A.M. and was told that he was the first sta-
tion worked by the ship in 33 days. Bour re-
peated his story to ‘Taylor. Irving Astman,
W60MR, and W7DWG also copied the message.
W6MUS assured XFB8AB that he would do
everything he could to help, signed with Bour,
and then talked it over with W60OMR.

It was decided that since Astman was with the
government airways at Norden he was in the
best position to give official notification, but ap-
parently he wasn’t, and he ended up by buying a
65-word telegram to the Cloast (Guard at San
Francisco, asking that the French Consul and
steamship lines be notified. At the same time, the
13th Naval District Commanding Officer had, on
W7DWG’s request, informed Naval Operations
at Washington, D. C., of the situation.

The Navy Department at Washington passed
the message on to the French government
through official channels. The French govern-
ment ordered a rescue ship to sail at once from
Madagascar. And thus amateur radio supplied the
vital link in the chain of rescue from St. Paul to
Madagascar via Bremerton, Washington and
Paris, France.

That'’s as far as we go. FBSAB will have to
take you the rest of the way, when he returns.

-------- B. G.
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‘We consider it vital for every amateur to ab-
sorb the substance of this article. It may en-
able you to save a fellow amateur’s life. In-
structing others about it may save your own.
‘We recommend that amateurs practice artifi-
cial respiration upon each other. We commend
the subject to the attention of all radio clubs.

SPEED in applying resuscitative measures
is the important factor in electrical shock. Au-
thorities state that 90 per cent of unconscious
victims are saved when resuscitation is started
within one minute, while but 10 per cent live when
there is a delay of six minutes.

Electrical shock ordinarily has three effects:

1. Paralysis of the lower brain halts breathing
processes.

2. Circulation is suspended through interrup-
tion of nerve circuits controlling heart action.

3. Flesh and nerve tissue is burned along the
current path through heating caused by 72 R loss
in the body.

The first effect is always present where uncon-
sciousness occurs for more than a brief period of
time. Shock to the breathing center at the base of
the brain renders it incapable of controlling the
respiratory system, and breathing stops abruptly.
During the cessation of breathing, oxygen must
be supplied the body or the victim will sutfocate.

It is therefore of the most vital importance
that artificial respiration be begun immediately
after the victim is freed from the contact. Delay
means death.

By artificial respiration the lungs of the victim
are alternately compressed and released, causing
air to flow out and in. There are several methods
but the one now accepted as most efficient and
safest is the Schafer Prone Pressure method. It
¢an be carried on for a considerable period by one
person, and — with care — offers no danger to
the subject. It is equally applicable in cases of
drowning and gas poisoning.

Procedure

Every amateur should memorize the following
rules for procedure in case of electrical accident.
Members of the family and associates should be
instructed, if only in general terms. The rules

Resuscitation From

Important Information —
BY CLINTON B. DESOTO.,* WICBD

themselves should be copied and prominently
posted in the shack.

1. Turn off the current if possible (but don’t
waste time in fruitless search for the switch).
Free the victim from contact with the live con-
ductor as quickly as possible — protecting your-
self while doing so. Use a dry non-conductor to
pull the body free. The victim's loose clothing (if
not moist with perspiration) will serve, if care is
taken not to touch metal objects such as buttons,
nails in shoes, etc. If the bare skin must be
touched before rescue, protect yourself with rub-
ber gloves, your own coat or vest (if dry), etc.
Preferably, stand on a board or matting and use
only one hand.

2. Immediately after the victim has been freed
from contact he should be stretched out on the
floor or ground, in a position permitting adequate
ventilation. Quickly feel with your finger in his
mouth and remove any foreign body (tobacco,
false teeth, etc.). Pull out his tongue (with a
handkerchief) so it does not interfere with breath-
ing. If the jaws are locked tight do not waste time
trying to force them open; this can wait until
assistance arrives. The important thing is to
commence artificial respiration as quickly as
possible; every moment of delay lessens the
chance of recovery.

3. Lay the patient on his stomach, one arm
extended directly overhead, the other arm bent
at the elbow, with the face turned outward and
resting on hand and forearm so that the nose and
mouth are free for breathing. (See Fig. 1.)

4. Kneel, straddling the patient’s thighs, with
vour knees placed at such a distance from the
hip bones as will allow you to assume the position
shown in Fig. 2.

5. Place the palms of the hands on the small
of the back with fingers resting on the ribs, the

* Assistant Secretary, A.R.R.L.

¢

Artificial respiration, as demonstrated by employees
of the Hartford Electric Light Co.

Fig. 1, left, shows the position in which the victim’s
head and arms should be placed. Fig. 2, top right,
illustrates the location of the operator’s hands and
body. Fig. 3, center, shows the end of the downward
pressure movement, with the full weight of the opera-
tor on the victim’s rib structure. Fig. 4, bottom right,
is of the end of the cycle, the operator having swung
backward snappily, releasing the pressure.

¢
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Flectrical Shock

What to Do and How To Do It

little finger just touching the lower rib. The
thumb and fingers should be in a natural posi-
tion, with the tips of the fingers just out of sight.
(See Fig. 2.) Be sure the pressure is on the rib
structure and not on the lower organs, or possible
injury may result. If properly applied, full force
can be exerted on all but the frailest subjects
without danger of injury.

6. With arms held straight, swing forward
slowly so that the weight of your body is grad-
ually brought to bear on the patient. The shoulder
should be directly over the heel of the hand at the
end of the forward swing. (See Fig. 3.) Do not
bend your elbows. This operation should take two
seconds.

7. Now immediately swing backward so as to
completely remove the pressure. (See Fig. 4.)

8. After two seconds, swing forward again.
Repeat deliberately the complete cycle of respira-
tion and release at a frequency of twelve to fif-
teen times per minute. As a substitute for a timing
count, repeat slowly in synchronism with Move-
ments 6 and 7: “Bad air out. Good air in.” The
sound of air being expelled will be clearly audible;
if it 1sn't, the tongue or some foreign object is
blocking the throat.

9. If another person is present, medical as-
sistance should immediately be summoned. The
physician will probably instruct that the fire de-
partment be called on to provide an inhalator,
pulmotor, ete. If alone with the patient, your only
consideration should be to provide artificial
respiration. Do not halt this process for the pur-
pose of calling for assistance for at least one hour.

10. Continue artificial respiration without in-
terruption until natural breathing is restored and
consciousness regained, or until a physician ar-
rives. In any event continue for at least four hours
or until rigor mortis sets in. Recovery has been
known to take as long as eight hours; under no
circumstances despair after working only an hour
or 80.

11. As soon as assistance is available and while
artifictal respiration is being continued, any tight
clothing about the patient’s neck, chest and
waist should be loosened. Instructions concerning
opening the patient’s mouth, etc., should be
complied with if this has not previously been
done. The heels and soles of the patient’s feet
{shoes on) should be rapped smartly 20 or 30
times with some suitable object. The underside of
the arms can be massaged toward the shoulders.
During all this, keep the patient warm. If the body
is wrapped in a blanket, it should be arranged
not to hamper resuscitation or breathing. Main-
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tain free air circulation about the patient’s head.
Do not administer any liquids whatsoever by
mouth until the patient is fully conscious.

12, To avoid strain on the heart, when con-
sciousness returns the patient should be kept ly-
ing down and not allowed to stand or sit up. If no
physician has arrived the patient should be
given a stimulant, such as one teaspoonful of
aromatic spirits of ammonia in a small glass of
water, or hot coffee or tea. No alcohol should be
given, T'he patient should be kept warm.

13. A brief return of natural respiration is not a
signal for stopping artificial aid. Rather, the
rhythm of the operator should be carefully ad-
justed to the rhythm of natural breathing. Above
all, do not apply artificial respiration too rapidly,
or you will defeat the very purpose sought. Artifi-
cial respiration should not cease until conscious-
ness is regained. Even then the patient must be
watched, for he may without warning stop breath-
ing again. Artificial respiration must then be
resumed.

14. Under no circumstances should the patient
be moved until he is breathing normally of his
own volition, and then only in a prone condition.
If for some reason earlier movement is unavoid-
able, resuscitation should be maintained con-
tinuously during the process.

15. When it becomes necessary to change
operators, as one tires or for some other reason,
the change must be made without losing the
rhythm of respiration. The two operators should
count together, the relief operator taking over
during the release period.

Circulatory System

In most cases of electrical shock the heart
action and blood circulation continue. Where the
victim is across a high-current source under
good contact for an appreciable time, or when his
physical condition is not favorable, the heart
may suddenly cease to pump blood. Under such
circumstances only a physician can render direct
aid. The layman can only carry out the instruc-
tions given above, depending on the stimulus to
circulation to restore heart action.

The patient’s color is not a satisfactory symp-
tom of his condition. Victims of shock usually ap-
pear blue, although on occasion they may bhe
very white. The body may stiffen and becume
rigid during the early stages of resuscitation. This
condition should not be confused with rigor
mortis and is not a signal to stop work; it is purely
a reaction to shock, and recovery in such cases
has been accomplished.

Burns

The treatment of burns should be postponed
until after respiration has been fully restored.

Two kinds of burns may be encountered in
cases of electrical shock. Those due to the pas-
sage of current through the body are the most
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serious and dangerous, resulting in a searing or
cooking of the tissue along the path taken by the
current. Since this tissue is burnt and destroyed,
it must be replaced, and the healing process is
therefore a slow one. Such burns are usually much
more extensive internally than they appear on
the surface. Competent medical treatment is im-
perative.

Burns due to electrical flash, r.f., ete., are
much more apparent, but they are usually not
deep and the injury is largely superficial. The skin
will be reddened or blistered in such cases, but
little tissue will be destroyed. Emergency treat-
ment is based on the principle that a raw or blis-
tered surface should be protected from the air.
Remove the patient’s clothing; if it sticks, do not
peel it off — cut around it. Saturate such ad-
herent pieces with picric acid (0.5 per cent solu-
tion). Apply cotton or other soft dressings to the
remaining exposed surfaces and saturate with the
same solution. If picrie acid is not at hand, use a
solution made of one teaspoonful of baking soda
to a pint of water. Alternatively, the wound may
be protected with vaseline, olive oil, castor oil,
clean machine oil, ete. Cover the dressing with
cotton, gauze, clean waste, clean handkerchief,
ete., held tightly in place with a bandage. Al-
most any preparation for the treatment of burns
can be of some value.

In the case of a dry charred burn, the same
type of covering should be lightly bandaged over
it, but without wetting the burned region or ap-
plying oil to it.

Tus RCA 957, 958, and 959 are acorn
tubes of a new series having low-current filaments
of the coated type. These tubes are designed for
use hy amateurs and experimenters working at
the ultra-high frequencies. Their economy of
filament and plate power, ag well as size, make
them particularly useful in compact portable and
other battery-operated equipment where size and
weight are important factors.

The filament of each of these types can be
operated without series resistance directly from a
single flashlight dry cell. The filament power re-
quired by the 957 or 959 is only 0.063 watt; that
required by the 958 is only 0.125 watt.

The 957 is a triode having a moderately high
amplification factor. It may be used as a detector,
amplifier, or oscillator.

The 958 is a triode especially designed for trans-
mitting service as an oscillator and radio-
frequency amplifier. It may also be used as an
audio power output tube to operate a sensitive
loudspeaker. )

The 959 is a sharp cut-off pentode intended for
use as an r.f. amplifier or detector. It may also
be used as a resistance-coupled a.f. amplifier.
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» WHAT THE LEAGUE IS DOING «

‘ League Activities, Washingion Notes,
Board Actions— For Your Information

ELECTION RESULTS

Tee incumbent directors in the New
England and Northwestern divisions were re-
turned to office in the autumn elections of 1938,
and new directors were chosen in the Rocky Moun-
tain and West Gulf divisions where the incum-
bents were not candidates for reélection. An alter-
nate director was also chosen in the Northwestern.
The Executive Committee’s findings by divisions
are as follows:

New England Division

Percy C. Noble, W1BVR, was returned to office
for another two years by a handsome majority:

Mr.Noble.........oovovviiiiiiiviiienns 394
Raymond W. Woodward, WIEAO........ 227
Clayton C. Gordon, WIHRC............. 91

Northwestern Division

The Northwestern’s director, Ralph J. Gib-
hons, W7KYV, was similarly reélected by a wide
margin:

Mr. Gibbons. . .......covviiiiiiiiiiiin,

A. L. Smith, W7ICCR..........
Stanley J. Belliveau, W7AYO

The Northwestern also engaged in spirited
balloting for alternate director, the winner being
W. N. Wintler, W7KL:

Mr. Wintler,. ... ..o, 156
Niilo E. Koski, W7LD.................. 132
Wilbur L. Miller, W7AAN....... AN 117

Mr. Wintler is a life underwriter for the North-
ern Life Insurance Company at Eugene, Oregon.
In amateur radio since 1919, he has recently
served as an assistant director of the North-
western division, is a past president of the Valley
Radio Club and is an O.R.S.

Rocky Mountain Division

By the narrowest possible plurality, a margin of
but one vote, Glen R. Glasscock, W9FA, be-
comes the new director of the Rocky Mountain,
where the incumbent, WOESA, was not a candi-
date for reélection:

Mr, Glagseock. .. ovvvverrennnrennnnnnss 71
C. Raymond Stedman, W9CAA.......... 7

Mr. Glasscock, for many years our S.C.M. for
Colorado, is a studio engineer for N.B.C. at
Denver. He holds a commission as lieytenant in

February 1939

the U.S.N.R. and is an O.R.S., O.B.S. and 0.0.
He was the founder and president of the San
Isabel Radio Club and has been in ham radio for
over twelve years.

West Gulf Division

The well-known “Soupy” Groves, W5NW,
was not a candidate and the balloting lay between
William A. Green, W56BKH, and David H. Calk,
W5BHO. Mr. Green won handily:

M. GIeen. ..o ovvveverenenioonnenionans 203
Mr. Calk. . ... 125

Mr. Green is a district meterman for the West
Texas Utilities Company at Abilene and chairman
of their safety council in their District A. In
amateur radio since 1921 and a former W1, he is
an O.R.S. and holds a commission in the N.C.R.

QST congratulates the winners in the elections
and expresses the thanks of the League to Messrs.
Groves and Stockman for their years of service
on the Board.

— e ¢ mme

K1 CLASS C

Wi recENTLY reported that K4 holders
of Class C living in Puerto Rico proper would
have to appear for personal examination at San
Juan before April 1st. Seems we were wrong
about that. F.C.C. intends to permit existing
Olass-C licenses in P.R. to run their course until
it i3 necessary to modify or renew them, at which
time the Class B exam must be taken.

2000-20350 KC.

Becaven of difficulty in finding suitable
replacement frequencies for services now operat-
ing between 2000 and 2050 ke., F.C.C. has ex-
perienced delay in shifting our 1715-2000 band to
1750-2050 kec. but still hopes to accomplish it
before the winter is over. Good news for ’phone
men: When the shift is made, the added kilocycles
will be open to 'phone, so the ’phone portion will
read 18002050 — F.C.C. has assented to this at
the request of the A.R.R.L. Board of Directors.
One of the emergency calling channels in our new
rules now reads 1975-2000 kec., intended to be the
last 25 ke. of the 'phone band. When the shift is
made, this emergency calling segment will also
be altered to 2025-2050 ke.

(Continued on page 108)
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ARRL’s 11th International
DX Competition

Radiotelegraph Contest, March 4th! to 12¢h; Phone DX Contest, March
1815 Lo 26th

BY ¥. E. HANDY* WI1BDI

P ERIODS for competitive work by either
radiotelegraph or radiotelephone operation are
again provided. Both come in the month offering
the best in DX that the season affords! Rules for
contest exchanges will be the same for both peri-
ods, except that no quota plan applies in the
'phone period. The quota (See Rule 5) is 3-per-
country in the ¢.w. period, as usual, except it
will be “4" for D, G and YK (not VK7). We
expect entries to be in one period or the other —
but one can take part in both, if he likes. Scores
are independent for each period. All reports in
the radiotelephone section of the contest must
he voice-to-voice. Similarly in the telegraph
contest period only telegraph-telegraph QSOs
will count.

Now that we have new F.C.C. regulations, that
might require the invoking of restrictions in the
3500-4000- and 1715-2000-ke. bands in the event
of declaration of a communications emergency,
and mindful of the fact that in 1936 we had some
degree of QRM between an emergency in one
area, and DX operations in the low frequency
hbands, we are this year modifying the contest
8o that no contacts made on the 3.5- and 1.7-Mec.
bands will count in any fashion. All other bands
may be used at will, but not frequencies out of
the bands.

Disqualifications

Disqualifications were made last year and in
previous years for off-frequency operation, im-

properly modulated notes, and the like. Violations
of government requlations will again be penalized in
this fashion. Enforcement of sportsmanship as
well as the vital duty of the League in protecting
amateur rights requires this. Official Observers
will be asked to hew to the line, reporting all
violations to the contest committee. Two ac-
credited O.0. reports will disqualify. Monitoring
cooperation is requested of the F.C.C. itself. Any
stations known to have been logged in violations
by the F.C.C. during the contest will also be dis-
qualified automatically . . . a single citation
only, required. Likewise, W1AW will engage in
frequency measuring, to insure fairness to partici-
pants and add to the data on which disqualifica-
tions are based. The interest of all amateurs
requires strict observance of frequencies, d.c.
power supply regulations, etc.

Amateurs of all nations must work in the fre-
quency bands assigned them or regardless of
nationality, must be disqualified if checked in the
contest period as off-frequency with sufficient
evidence to prove a deviation to the award com-
mittee. It makes little difference what nationals
are out of bounds, we are not going to allow any
practices to be built up that would constitute
grounds for complaint against the amateur serv-
ice at the coming Rome conference. The interest
of all amateurs in their frequency bands  are too
precious to risk by any yielding to selfish desire
of the few to build contest scores by unfair
means.

* Communications Manager, A.R.R,L.

18:01 p.m., C.S.T., March 4th or 18th, see discussion
under * the contest period."

% For R-8-T definitions of ‘‘readability, strength and
tone' in that order: See 1939 A.R.R.L. Handbook, page 405,
or Operating an Amateur Radio Station, page 12.

3 In 'Phone exchanges only two numerals will be given,
the first the *‘readability "' and the second the “strength."
In other words, telegraph entrants will send and receive siz
figure groups, and 'phone entrants, five figure groups.

4 QHM — Will start to listen at high frequency end of
band and tune toward middle of band.

QMH — Will start to listen in the middle of the band and
tune toward the high frequency end.

QLM — Will start to listen at the low frequency end of
the band and tune towards middle of band.

QHL —- Will start to listen on the high end of the band and
tune toward the low frequency end.

'Phoneoperatorsshould not use Q code when a few properly
chosen words will state where they will be listening first!
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The idea also is to make the 'phone report part of the five
numeral groups, so it will be quite unpecessary tosay ‘‘read-
ability” and ‘ strength'’ or other indication before the first
two numbers in the serial number group.

5 Alaska, Hawaii, Philippine Islands, Cuba, Porto Rico,
und Newfoundland, in fact, all localities using PREFIXES
other than W or VE will receive QST mention and awards
based on their work with W/VE stations.

8 This QST carries a complete list of the Sections of the
A.R.R.L. Field Organization.

7 Consult the list of call-prefixes for different countries of
the world as given in Jan. '39 QST, page 62. This will be
used as the official list.

S Page 21, May 1937 QST discusses this “ DX Competi-
tion Policy."”

The number of scores submitted this year, surviving
the handicap of possible off-frequency disqualification for
out of band operation, etc. is expected to he used for simi-
larly determining the quotas for different regions in future
contests.
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Operating Hints

Listening is a first essential. You have to hear them before
vou can work them. Tuning specifically * from the middle to
the end" as well as ‘'from either end toward the middle"
should be a useful practice. Crowding the band edges is
just an invitation to be disqualified! Operating points, per-
sonal effieiency, and the *man behind the station" (most of
all) count! W/VE hams not wanting to show themselves
“lids" will avoid all use of “CQ DX." No distant stations
will waste time answering such calls when one call from
‘‘outside” will bring hundreds of answers from more effi-
cient operators. All stations should try to work BREAK-IN
for real operating efficiency. Hams outside W/VE urge
more speed, asking W/VEs to shoot the number along first
before anything else. U. 8. and Canadian amateurs approve
continued use of CQ by all stations in remote localities,
but plead that these CQs be made short — with so many
U. 8. A, -— Canadian stations competing for each onel CQ
DX is “out” for W/VEs. Remotely located participants:
Please sign often in CQs or calls. Use QHM, QML, QLM,
QMH 4 for each sub band segment as a calling indicator,

General Contest Plan

Qperators with the prefixes W and VE will be taking part
in & QSO Party with umateur stations in all parts of the
world. When they effect DX QSOs, they will exchange self-
assigned serial numbers (two? or three-figure reports plus
three self-assigned numbers that stay the same for all sta-
tions). This whole group is entered in the contest report.
From this record each station will submit its score. From
the scores (which the Contest Committee will verify by
cross-examination of logs) the winners will be determined
for each locality, and certificates awarded. Three points
can result from a full exchange in any band, but no more
can be obtained from the same station unless both stations
connect in another band for additional exchanges. {No 1.8-
or 3.5-Mec. band work counts at all, of course.) Contacts
with non-participants can count. Where you explain the
system, refer to this announcement if necessary, and the
operator assumes (and sends you) a serial number for his
records and your report.

Those amateur stations outside® the U. 8. and Canada
will try to work as many W and VE stations as possible to
exchange serial numbers. Stations in all localities need only
take part on the dates announced and report results at the
end of the tests to receive credit in QST, und be eligible
for awards.

‘Each operator's main competition comes from amateurs
in his immediate A.R.R.L. Section in the case of W and VE
stations 8 and in the case of all other amateurs it comes from
the individual operators in their country or locality using the
same prefix.” The W/VE awards are for the operator run-
ning up the best record for each Section under the Rules.
(‘omparison of scores between remote Sections and points
is not indicative because of the different conditions under
which stations work.

Separate certificates will be awarded the c.w. winner and
the 'phone winner, for each country, and likewise for each
A.R.R.L. Section. It's a chance for 14- and 28-Mc. 'phone
hams to do their stuff in the second period — but it will in
no sense be a competition of 'phone with c¢.w. operators.
Select either period; try your luck and DX, and report results!

Mark first period Jogs ** C.w. station work," and those for
the second period *'Phone work." The transmitter must be

Use Any Bands above 4 Mc. — Certificates to
C.W. and ’Phone DX (Section 8) Winners —
Swap Number Groups (RST 2 Report 3. -— Self-
Assigned Serial Nr.) in DX QSOs — Operating
Time 90 Hrs. in the Y Days — Score is the Sum
of DX Contact Points Times Official Countries
Worked (or Numher W-and-VE Districts) —
Gavel Trophy to Leading Club!— W-VEs
Invite All the World to Take Part.

kept on c.w. or 'phone, too. It is unethical to shift to c.w.
to call a station, or send numbers, when taking part in the
'phone period (and vice versa), and disqualification will be
made of offending stations. Likewise, whistling of code for
numbers {or similar means) is regarded as improper.
Counting of consecutive numbers, spelling of the letters that
constitute numbers, using word lists from the Handbook,
etc., are regarded as the proper methods.

The Contest Period

The exact local starting and ending time for our DX com-
petition is given in the table below. These times are based
on “Greenwich,” and should be computed by any part of the
world from the Greenwich meridian. The contest runs
(First Period) from Saturday March 4th, through Sunday,
March 12th (until Monday March 18th, G.T.); and (Sec-
ond Period) from 8aturday, March 18th through Sunday,
March 26th (until Monday, March 27th, G.T.).

Serial Numbers

The first digits of the serial number sent shall constitute
the Readability 8 — Strength3 and Tone? reports of the
stution to which the number is sent. Every operator taking
part in the contest assigns himself a distinctive three-
numeral group, used by him throughout the contest as the
Iast part of each number exchanged (sent). Tty to send and
receive one complete serial number with each DX station.

Time Limit

For 00 hours' total contest operation or less (for either
period) there is no penalty, and nothing to do when com-
puting your score. Should you operate 100 hours (for ex-
ample), your gross score should be multiplied by the fraction
90/100 to give your net or ‘““corrected score.” This plan per-
mits the average ham to plan for his working day for meals,
for 8 hours daily sleep, etc. Cross examination of logs makes
it possible to check the operating time submitted as may be
necessary, of course. Keep track of the time you start and
stop operating your station. This must be shown in your log
report. What constitutes ‘‘contest operating hours"? Not
hours keeping local skeds within the U. 8. A. and Canada.
Not time spent in local rag chews, swapping DX results. 1f
you listen for DX with the ability to call DX stations when
you hear them, that time counts, whether you do any calling
or working or not. The whole period is to be charged against
‘‘contest operating time,” not just the time after you started
transmitting! Be properly sporting and fair in entering your
time on the air,

Time Starts Ends
March
Greenwich. « oo v vt iiirie i s 4th 18th 0001 (12:01 A.M.) 12th 26th 2359 (11:59 p.M.)
AST. e e 3rd 17th 8:01 p.M. 12th 26th 7:59 p.M,
KT i e 3rd 17th 7:01 p.M. 12th 26th 6:59 p.m.
L0282 A 3rd 17th 6:01 p.M, 12th 26th 5:59 p.y.
J 0 TR 3rd 17th 5:01 p.mM. 12th 26th 4:59 p.M,
P STt e e 3rd 17th 4:01 p.M. 12th 26th 3:59 p.m.
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Awards
Certificate awards will be given: (1) Two in each remotely
located country? — to one c.w. winner, and one ‘'phone

winner, In either contest section, all hams in the one territory
defined in the official country list compete for an award.
(2) Two certificates likewise will be awarded in each of the
67 A.R.R.L. Sections of the mainland U. S. A. and Canada
one to the telegraph, and one to the voice-operated station
winner.

All operators in the same country 7 will be in competition
with each other — and similarly each A.R.R.L. section-
houndary circumseribes a competing group. DX-transmis-

sion characteristics being the same for all operators in each
award-area, and in each period, the chances of being a
winner depend on operating ability and stations and are
equally fair to all.

Club Participation

To encourage local participation additional certificate
awards (besides the A.R.R.L. Section awards) will be made
through each club where three or more individual club
members, or local hams invited by such a club, take part.
For a club to rate a c.w. winner's certificate award on behalf

(Continued on page 110)

LOG, 11th A.R.R.L. INTERNATIONAL RELAY COMPETITION (Ezample, W6ZAA Serial No. 543)
., W. Entry March 4th-12th {Logs from W or VE, show, for each band)

(o] i
Call Signal.......ooviiiiiniii i innn Different
Name. ..ot i i e s Bands| 7 14 |28 Me.| Total S"?f‘""“’."d
Countries

Address. ... .iiiiii i i e s

Nr. DX Stations QSOed 3 B 1 9 9
Transmitter Tubes...................... "

Nr. Countries 7 QSOed.| 2 4 1 7 6

Plate watts (input last stage)......... -

(Logs from remote points indicate for each band in this part of the log

“Nr. W/VE sta. Q80ed . . ." and “Nr, U.8.A.—Canada licensing areas
worked. . . ." in a similar tabulation.)

Nr. Hours Station Operation ? (17 h. £8 min.)
A.R.R.L. Section (for W/VE's)...........

Worked Record of
New Countriea 10 Serial Numbers
R, . Ty g Jor Each. Freq.
Mag‘;zo rl;;me 05‘?7:?20 Date and Time %::;:CZ Country Band Points 1
7 14 | 28 Sent Received

On 4:01 p.M, Mar. 3rd G6NF | G.B. 1 568,543 | 478,001 3

4:02 p.M. P.S.T.

(or 0002 G.T.

Mar, 5th)

7:15 p.M. P.8.T. | G2MI G. B. 110 578,988 2

9:40 p.M. P.S.T. | PAQAZ | Netherlands 2 488,543 | 488,111 3
Off 10:00 p.m | 5 h. 59

Mar. 6th
On 7:00 p.M. 7:38 p.M. VK2TI | Aust. 1 579,543 | 579,287 a

8:50 p.M. ZLIMR | N. Z. 2 487,543 | 398,657 3

11:50 p.M, J3FJ Japan 3 349,543 | 588,984 3
Off 11:55 p.M. [ 4 h. 55

Mar. 12th
On 12:00 12:05 a.m. P.8.T. | VK2RA | Ausi. 210 586,543 { 577,000 3

3:10 oM. P.S.T. | VK5FM | Aust. i 499,543 1
Off 4:05 A,M. | 4 h. 05
On 1:30 p.M. 2:00 p.m. P.S.T. | PY2AC | Brazil 4 487,543 | 468,852 3
Off 3:59 p.m. | 2 h. 29
17 h. 289 Multiplier = 2 +4 4+ 1

2411 % 7 (countries) = 168 score
I hereby state that in this contest, to the best of my knowledge and belief, I have not operated my transmitter outside
any of the frequency bands specified in, or in any manner contrary to. the regulations my country has established for
amateur radio stations; also that the scoring points and facts as set forth in the above log and summary of my contest work
are correct and true.

Signature of operator(s)

% Add second column in log to give total operating time.

10 “Countries "’ for W/VE Participants. Change to read ** Districts" or ** Licensing Areas" on all reports from other parts
of the World. A progressive record of the number of new countries (or licensing areas) is kept in these columns. A notation
is made for each station worked but the figure increases numerically only as additional prefixes (or lic. areas) are added
on a certain band. The /ast number notation in each column added to similar numbers in other columns gives the *‘ multi-
plier.” Counting the * number of notations " in each of these columns gives the number of different contacts on each band for
information for the log heading.

i1 Total ‘* Points” multiplied by the number of

(1) Countries or localities (prefixes) for all bands or
(2) U. 8. and Canadian licensing areas for all bands equals the SCORE .. .. .. (This is the final score unless the operat-
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*

HAMDOM

*

"Keere has been a persistently recurrent
rumor in Hamdom in recent years. One ham
would say to another, “Didja hear that Amos of
‘Amos 'n’ Andy’ is on the air with a ham rig?”
“Bzzz bzzz bzzz.” ‘“Yeah, got his ticket last
month, I hear.” And then there would be a check-
up, and the rumor would be disproved, and that
would be that.

But the fact that these rumors kept recurring
indicated that there must be a little fire under
the smoke — that, if nothing else, Amos could
occasionally be found sitting in at some ham
shack. Now, however, truth has overtaken rumor,
and, quite without general fanfare, Freeman F.
Gosden (““Amos’’ every evening on your b.c.l. set)
is on the air from his Beverly Hills home with the
call W6QUT.

It started about the first of November, when
illness confined Gosden to bed at all times except
when he was actually on the air. He got hold of a
young ham in Los Angeles named Raymond
Grammes, Gosden studied code with Grammes
three hours a day for two
weeks, and on the four-
teenth day he took the ex-
amination and passed —
with a high mark, inciden-
tally.

This was not Freeman Gos-
den’s first experience with
radio, or even with the
license examination. He was
a radio operator in the Navy
during the War, stationed at
WQV at Virginia Beach.
He went through the radio
school at Cambridge. Al-
though active in the broad-
casting end of radio prac-
tically to the exclusion of
other activities for twelve
years, & yen to rejoin the
ham ranks had been in his
mind for the past five years.
The two weeks’ practice
with Grammes brought back
his old code knowledge. The toughest part, of
course, was to brush up on modern radio theory
and regulations. Since it is a characteristic of
Gosden to be expert in every pursuit he under-
takes, he did a thorough job in training himself
for the examination.

The layout at W6QUT (in case you don’t get a
chance to ask over the air!) is a kilowatt rig built
to Gosden’s specifications by Forrest Wright,
W6LFC. A custom-built job was dictated by the
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It’e ““W6QUT ’n’ Andy’ now. ‘“Amos’ —
Frceman F. Gosden, right, above — joined
the ham fraternity with a new kilowatt job
along about Christmas time.

strenuous daily régime that Amos 'n’ Andy un-
dergo, confining them either to the broadcasting
studios or the office where they write the material
for their daily episodes except for odd moments
between broadcasts and during the late evening.
A “General”’ rotary beam with both reflector and
director is rotated by motor and compass at a
point three hundred feet from the transmitter.

Amos hopes to enjoy many QSO’s with fellow
hams around the country. He's still a little mike
shy --- despite twelve years of Amos 'n’ Andy
broadcasts, he claims he is still nervous about
going on the air over a ham rig! — so take it easy,
gang. You know, in some ways it’s harder to be
an amateur than a professional — even for a top-
ranking professional who is one of a team that,
according to N.B.C.’s publicity staff, has *“from
their own imaginations and two speaking voices
created a little world of mythical characters
whose humorous, human ways are known to a
pation and whose malaprops have become a
nation’s slang.”’

What does Andy think of
it all? Well, be’s not a ham
yet, but it looks as though
he were on his way. At
least, he has a radiotele-
phone license under which he
operates the transmitter in
the Stinson Reliant which
he Hies in and around South-
ern California. That the
Amos 'n’ Andy establish-
ment as a whole is thoroughly
saturated with amateur radio
is evidenced by the fact that
Amos’ Christmas gift from
their capable secretary, Lou-
ise Summa, was his A.R. R.L.
membership entry.

Turning now from radio
matters, Gosden’s background

"is a colorful one. Born in
Richmond, Va., in 1899, he
was schooled at Richmond
and Atlanta. Brief experi-

ences as a salesman of tobacco and later of auto-
mobiles were interrupted by the World War and

Navy radio. In 1920 he joined a firm which

staged amateur theatricals around the country,
working as a director of home talent productions.

It was on this job that he met Correll. As “Sam

'n’ Henry” over WGN and then later as ‘“ Amos

‘n’ Andy” on N.B.C. — the first daily 15~-minute

network show on the air — they established many

records.
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Fig. 1 — Guin in db versus spacing in wavelengths
for two parallel half-wave antenna antennas fed out
of phase. Gain is re{erred to a single half-wave antenna.
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The “0” Beam
Antenna

RBY LLOYD W. OLANDER*

A Two-Band Directional System With
Non-Resonant Feeders

l,N GENERAL, a fixed antenna should have
vertical and horizontal characteristics which give
optimum results over a wide range of distances
and directions. Antennas such as the single long-
wire radiator, the “V,”” and the horizontal dia-
mond restrict the radiation in the horizontal
plane so that one or more sharp lobes having
fairly high gain are produced. However, 15 to 20
degrees removed from the beam the signal
strength is down several “S’* points. To meet the
uverage amateur requirement of wide-range long-
distance transmission on the higher frequencies,
the antenna should have a broad horizontal
characteristic and low-angle vertical directivity,
unless the system is rotatable or there is sufficient
room for several antennas having sharp bori-
zontal beams.

An antenna approaching these specifications
bas been developed by . H. Brown.! Basically,
it consists of a pair of closely-spaced elements
excited with currents 180° out of phase. The re-
sulting radiation is maximum in the plane of the
elements and broadside to them, when the spacing
hetween the elements is 0.5 wavelength or less.
The maximum gain is essentially constant for
spucings between 0.125 and 0.20 wavelength. The
curve of Fig. 1 shows the variation of gain with
spacing for a two-element beam antenna where
each element is one-half wavelength long (equa-
tion 50 of Brown's article). The radiation pattern
may be shifted either by changing the spacing of
the elements, the phase relation between the
excitation currents, or the electrical length of the
elements.

Minnesota.
© Q. H. Brown, “Directional Antennas," Proc. {.R.E..
Jan., 1937.
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The ()’ Beam

The “Q” beam antenna, Fig. 2, is a two-band
matched impedance antenna for two adjoining
harmonically-related bands. It consists of two
half-wave radiators spaced }¢-wave apart and
fed 180° out of phase by means of individual
quarter-wave “Q” sections. The radiation pat-
tern is bi-directional, maximum broadside to the
radiators, and has a fairly wide horizontal angle.
The gain over a half wave is approximately 4 db
on fundamental operation and over 6 db on see-
ond harmonic operation.

Since the voltages or currents on opposite con-
ductors of a balanced open-wire line are 180° out
of phase, the 180° phase relation between the two
elements is obtained very simply by reversing the
connections at the center insulator of one ele-
ment. Thus the right half of one element and the
left half of the other element are connected to the
right-hand tubing of the associated “Q” sections,
and vice versa. The two “Q” sections are fed by a
600-ohm balanced two-wire transmission line.
The bottom connection between the two sections
should not be more than one or two inches at
frequencies above 56 megacycles. At the lower
frequencies this connection is not so critical, but
should be as short as possible.

When two antennas or elements are so spaced
as to have appreciable mutual reactance, the
resistance and reactance of each antenna (as
measured at a current loop) and the gain of the
system will change with the spacing and the elec-
trical length of the antennas. It is apparent that
as the spacing approaches zero the mutual imped-
ance approaches the self-impedance of each
antenna and the directivity is the same as for one
radiator alone, while at a very great spacing the
mutual impedance is negligible.

The self-impedance of a half-wave horizontal
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radiator is 73.2 +j42.5 ohms.? This result indicates
the necessity for decreasing the length a little
(5 per cent)* to obtain a non-reactive load. The
inductive reactance of each half-wave element,
when two elements spaced 0.2 wavelength are
used, increases from 42.5 ohms to 56.8 ohms.
This increase in inductive reactance was verified
during testing of the “Q” beam, as it was found
necessary to decrease the length of each half-wave
element to 94 per cent of the length in space
instead of the usual 95 per cent.

With fundamental operation the radiation re-
sistance at a current loop decreases from 73.2
ohms to approximately 21 ohms, which was
determined by evaluating equations 33 and 34 of
Brown’s article. The proximity of surrounding
objects and the height of the antenna will change
the value to some extent. The radiation resistance
of the elements will be equal only when 0° or 180°
phasing is used and the power is divided equally
between the elements.

The Matching Section

The “Q” sections, a quarter wavelength long,
which feed the individual half-wave elements at a
high-current point, must match the 21-ohm im-
pedance at the center of the elements to 1200
ohms at the opposite end of each “Q” section.
The 600-ohm transmission line is then correctly
matched, since the two “Q” sections are con-
nected in parallel.

By solving the following equation:

Z,=N\"Z, Z,
where
Z.=Characteristic im-
pedance of “Q”’

Except in the case of large long-wire anten~
nas (the ‘“V’’ or diamond) harmonic operation
of an antenna entails the use of tuned feeders,
since the ordinary impedance-matching sys~
tems go badly out of adjustment when the fre-
quency is doubled. Here is a scheme which
permits two-band operation, at least, with the
transmission line closely matched on both
bands. The radiating portion resembles the
popuiar W8JK arrangement, giving low-angle
radiation with a rather broad horizontal beam.

Second Harmonic Operation

When the antenna is operated on the second
harmonic it becomes a two-section system, since
the electrical length doubles and each element
uow consists of two half-wave sections fed at the
ends (high-voltage points). Since the half-wave
sections in one element connect to opposite sides
of the “Q” matching section, they are effectively
fed in parallel but 180° out of phase. The electrical
spacing hetween the two elements also becomes
twice as great and increases to 0.4 wavelength.

There is an interesting change in the matching
characteristics of the ‘()" sections, which become
L; wavelength long at the second harmonic, A
line which is exactly !9 wavelength long has
identical voltage-current relationships at each
end, regardless of the characteristic impedance.
Since an impedance is simply the ratio of voltage
to cwrrent at a point in a circuit, the !4-wave-
length line therefore has the relation

Zy=7,

and the property of one-to-one transformer. If the
line is terminated at either end by 600 ohms, for

sections ) e i
Z ,=Resistance of each S

half-wave ele- (——~——"""2 \

ment (21 ohms) , ™ )
Z,=Twice character- 2 % .

istic impedance
of . transmission
line (1200 ohms)

it is found that the “Q" section characteristic im-
pedance must be 158 ohms. The characteristic im-
pedance of a @’ section having }4-inch conduc-
tors spaced 1 inch center to center is 158 ohms. 1t
may be computed from the formula

821
Z.,=276 log 10 S/d+\/ T

where

S is the distance between centers of the con-
ductors (1 inch)

d is the diameter of the conductors (lg inchi

2 P. 8. Carter, " (lircuit Relations in Radiating Systems
aud Applications to Antenna Problems,” Proc. I.R.E..
June, 1932,
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600102 Line

Fig. 2 — The **Q’’ beam antenna, using two **Q*-
bar matching sections to feed out-of-phase antenna
elements. The 600-ohm line will he closely matched at
the termination on both fundamental and second
harmonic of the gyatem.
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example, measuring equipment will indicate 600
ohms at the opposite end.

The impedance to ground at the end of a half-
wave antenna is approximately 22003 to 2900 ¢
ohms ® and, disregarding the mutual coupling, it
is to be expected that since the two half-wave
sections of each element are connected in parallel

LAl
\ [

STANDING WAVE RAT/(O
Iy

2 v
0

26 27 28 29 30 K3}
FREQUENCY IN MEGACYCLES

Fig. 3 — Standing-wave ratio on the 6(0-ohm trans-
mission line plotted against departure from reso-
nance of a **(Q”’ beam designed for a fundamental of
28.5 Mc. The mismatch is small over the low-fre-
quency half of the band.

the impedance at the high voltage point where
the “Q” sections are connected will be around
1200 ohms. The 1200-ohm load is reflected
through the half-wave “Q” section, which means
that the impedance at the transmission-line end
of the “Q” section is identical to the impedance
at the antenna end. Since the two 1200-ohm
impedances are connected in parallel at the ends
of the “Q” sections, the 600-ohm transmission
line is again terminated in to its characteristic
impedance. It is probable that the impedance of
each half-wave element due to the mutual cou-
pling of the other three elements changes, although
a satisfactory mathematical solution was not
obtained. The standing-wave ratio on a transmis-
sion line for second harmonic operation was 1.4
to 1, which indicates that impedunce at the center
is not far from 1200 ohms.

‘The radiation resistance of each half-wave sec-
tion at the second harmonic increases from 214
to 3 times the value at the fundamental due to the
increased spacing,.

3 The Radio Antenna Handbook, second edition,

4 Electronics, Aug. 1935 (calculated from information
available).

& The literature shows no general agreement on this figure,
probably because it is subject to considerable variation with
local conditions. It has been placed as high as 12,000 ohms
(Romander, QST, June, 1938). In any event, when several
closely-associated antenna elements are concerned the
impedance between any two adjacent antenna ends depends
principally on the mutual impedances between elements.
In the practical case considered here the mismatch is small,
which is the important thing regardless of whether or not the
assumptions are valid. — Eprror.
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Effect of Frequency Shift

Because of QRM conditions, *variable-gap
crystal holders and variable frequency oscillators
often are employed to change the transmitter
frequency, thus permitting a satisfactory QSO.
With this thought in mind, the curves of Figs. 3
and 4 were taken. These curves indicate the stand-
ing-wave ratio on the transmission line as the
frequency is varied from the resonant frequency
of the antenna. Referring to Fig. 3, for funda-
mental operation (28 Mec.), the transmitter
frequency may be varied over a band of 0.5 mega-
cycle on either side of the resonant frequency with
satisfactory results. This curve is rather sharp
because of the low resistance of each element.
As the antenna resistance is increased the curve
becomes broader, which is verified by the curve
Fig. 4, for second-harmonic operation. The stand-
ing-wave ratio was indicated by a sensitive ther-
mocouple meter connected in a tuned circuit and
coupled to the transmission line by a single-turn
loop. The entire assembly was mounted on the
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Fig. 4 — Standing-wave ratio with changes of fre-
quency when the antenna is operated at twice the
fundamental frequency.

end of a bakelite rod and the coupling held con-
stant by means of an insulated hook.

The ratio of maximum to minimum current or
voltage on a mismatched transmission line is
proportional to the ratio of the load impedance to
the surge impedance of the transmission line.
Thus a standing-wave ratio of 4 means that the
load resistance Z; is either four times or one-
fourth the surge impedance Z, of the transmission
line. Mismatching a transmission line by a certain
impedance and then by the reciprocal will displace
the maxima and minima of current and voltage by
180°. Thus in the former condition a maximum
current indication will be found at the same
position as minimum current in the latter case.

Whether the load impedance presented by the
“Q)" section to the transmission line is higher or
lower than the characteristic impedance of the
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transmission line can be determined readily by
means of a low-scale r.f. meter or neon bulb which
is moved along the wire from the junction of the
transmission line and the “Q” section toward the
transmitter. If the load impedance is low the
meter reading will decrease or the neon bulb be-
come brighter as they are slid along the line. For a
higher load impedance, the indications will be
reversed.

It is general practice to attempt to fulfill the
condition Z,/Z,=1. At this condition the line
copper loss is minimum. The power lost in a well
constructed line, when Z,/Z,=1, is a very small
percentage of the power delivered to the load.
Considering a 600-ohm line of No. 12 copper wire
100 feet long, terminated in its characteristic
impedance, the power at the receiving end will be
approximately 97 per cent of the power delivered
to the transmission line at 14 megacycles. Fig. 5
compares the power losses in unmatched and
matched transmission lines for various ratios of
mismatch.S P,,=the power lost in the line when
Z,/Z=1; Pumn=power lost in the unmatched
line when the same amount of power is delivered
to the load as in the matched case; Z, =load im-
pedance; Z, = transmission line impedance. When
the transmission line is mismatched as much as
2 to 1 the increase in power loss over the matched
condition is negligible. A mismatch as much as 4
to 1 can be tolerated. The foregoing discussion
applies only to the power dissipated in the copper
losses and neglects the radiation losses. A prop-
erly-balanced transmission line will radiate a
small amount of power, which is increased if the
transmission line is not balanced.

A

] S POWER LOST ON UNNATCHED LINE
£y = POWER LOST ON MATCHED LINE
|

0 |

0 2 4 6 8 10
2L op o
Zo OR Z,

Fig. 5 — Power loss ratio in a transmission line as a
function of the extent of mismatch between line and
load; radiation losses not included. Constant power
in load.

% From an unpublished paper by G. H. Brown.
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The maximum radiation from the “Q” beam is
at 90 degrees to the axis of the radiators in the
horizontal plane. The nulls off the ends (along the
line of the antenna) are very pronounced. On the
second harmonic, the gain over a single half-wave
antenna is still 5 db 15 degrees off the line of
maximum radiation, as compared with over 6 db
in the optimum direction; on the fundamental,
the gain is still 3 db at 30 degrees from the
maximum, or only 1 db down. The useful width
of the beam is probably about 35 degrees in each
direction broadside in the former case, and about
70 degrees in the latter.

The radiation in the vertical plane varies with
the height above ground, but with the “Q’ beam
is maximum at a lower angle than in the case of
a single half-wave antenna because of the out-of-
phase currents; the antenna may be placed at
heights of a half- to a full-wave above ground
with satisfactory results. The lower angle of
radiation results in more consistent DX reports.
A “Q)” beam has been used at WOLFU for almost
a year with excellent results.

The “Q” beam can be operated on the fourth
harmonic although the gain is reduced due to the
wider spacing (0.8 wavelength) of the elements,
and it is probable that the radiation pattern is
multi-lobed. Each element then consists of two
full-wave sections fed at the ends. The end im-
pedance to ground of a horizontal full-wave
antenna is of the same order as that of a half-wave
antenna, and it is to be expected that the im-
pedance at the receiving end of the “()” section
will be in the neighborhood of 1200 ohms.

Since the “Q" sections at the fourth harmonic
have an electrical length of one wavelength, they
function as two one-to-one transformers in series.
'The 1200-ohm impedance, therefore, is reflected
to the transmission line end of the “Q’” section as
explained under second harmonic operation.
Fourth harmonic operation was not attempted,
and no calculations were made of either the gain
or field pattern.

Acknowledgment

Considerable credit is due Fred Hager, Jr.,
WIDRG, for doing the experimental work,
checking the original calculations and determin-
ing the radiation patterns.

B Strays s

— Said the electron to the amplifier grid,
““(ireetings and excitation.” — W4DZB

— ¢ wm—

According to a news item found by W1KTX in
a small Mass. newspaper, one of the local citi-
zens ‘“‘was recently granted a license for an
amateur broadcasting statton and assigned a wave-
length for his special use.”

No poaching, boys!

27



¢

Details of construction of the r.f. srction are shown
in this end-on view of the receiver.

Modernizing the
26-Mc. Receiver

X

BY JACK WAGENSELLER, W3GS

*

An Economical 56-Mc. Superheterodyne
MReceiver of Excellent Performance

THE shortcomings of the popular five-
meter superregenerative type receiver are no
doubt realized by every amateur using a receiver
of that type. It is unselective, gencrates an ex-
tremely undesirable background hiss, prevents
the reproduction of good audio quality and in
most cases re-radiates, causing interference to all
nearby amateurs operating in the same band. On
the other hand, the superregenerative receiver has
always been very popular on the 56-Mc. band be-
cause of its simplicity of construction, good sen-
sitivity, low cost, and last but not least, its
capability of receiving the broad, frequency-
modulated signals so prevalent in this band in the

ast.

Now that the day of unstable 56-Mec. signals is
at an end, so must the day of the 56-Mec. superre-
generative receiver, with its many disadvantages,
come to an end. With this idea in mind, the
writer set out to design and construct a five-meter
superbeterodyne receiver which would be so far
superior to the superregenerative receiver as to
eliminate all reasons for existence of the latter.

* Herbach & Rademan, Inc., 522 Market St., Philadel-
phia, Pa.

! The superregenerative receiver also has the feature of
diseriminating against spark interference such as that gen-
erated by automobile ignition systems. However, it does not
appear that this sort of interference is appreciably worse on
56 Me. than on 28 Me. (the peak seems to be in the neigh-
borhood of 40 Mec.), and it can be controlled by the
various silencers and noise limiters described in past issues
of QST. — EPITOR.
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The receiver described herewith is the result of
this objective, after many weeks of extensive
experimental work.

Now that regulations demand good frequency

. stability of 56-Mec. transmitters, the necessity for

an extremely broad receiver no longer exists. This
in turn eliminates the most outstanding point
upon which the very existence of the §6-Me.
superregenerative receiver has been based all
these years, and also removes the only argument
which has in the past been against the use of a
five-meter superheterodyne receiver.!

The receiver described herewith was found to
be more sensitive than any superregenerative re-
ceiver with which it was compared. It is suffi-
ciently broad to receive, perfectly, any form of
stabilized modulated oscillator, and even properly-
operated unstabilized oscillators, (now outlawed
on 56 Mec.) while at the same time possessing the
selectivity required for reducing interference
from nearby stations operating near the frequency
to which the receiver is tuned. As a matter of fact,
in most cases no interference could be noticed
from nearby high-power stations operating
within 30 ke. of the frequency to which the re-
ceiver was tuned in the 56-Mc. band, while on a
superregenerative receiver the same stations ap-
parently took up half of the band. The selectivity,
sensitivity, lack of background noise and im-
proved audio quality provided by this receiver
make 56-Mc. operation comparable with opera-
tion on the lower frequency bands.
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Tubes and Circuit

The r.f. stage provides plenty of gain. Both 954
acorn and 1851 tubes were tried. The 1851 was
found to provide more gain, and at the same time
it has the advantage of being less expensive. The
r.f. stage tunes quite sharply, but not sufficiently
so to necessitate the use of a tracking condenser
to prevent loss of gain. Both inductive and
capacitive methods of coupling the r.f. stage to
the detector were tried. Using a 954 r.f. stage, the
inductive method of coupling was preferred, but
with the 1851 the gain is so great that oscillation
of the r.f. stage could not be prevented while
using this method of coupling. The capacitive
method was therefore used by reason of necessity.

The 954 acorn was found to be far superior to
other tubes for use as a mixer. This is not hard to
understand when it is realized that acorn tubes
are especially designed for ultra-high-frequency
work. In order to reduce capacities to & minimum
and therefore enable the use of as large an induct-~
ance as possible in the grid circuit of the detector
for greater sensitivity, it was decided to prune the
detector grid coil to resonance rather than to use a
padding condenser across the coil. It might be
well to state at this time that all coils are very
critical and should be made exactly as specified.
This is especially true of the detector coil, since it
must be adjusted to exact resonance only by com-
pressing or expanding the turns.

A 955 acorn was chosen as a high-frequency
oscillator since its characteristics make it par-
ticularly adaptable to this application. The use of
a very low LC ratio makes the oscillator extremely
stable. The 955 will oscillate more freely with a
low LC ratio than other tubes tried, and its in-
ternal capacity changes less with heating than
other tubes, thereby minimizing frequency drift.
The stability of the receiver is surprisingly good,

Unless better receivers are used, much of the
henefit that should result from the stable
transmitters now required on the 56-Mec. band
cannot be realized, Here is a thoroughly prac-
tical 5-meter super; one which will effectively
increase the width of the band by many times
as compared to the superregenerative receiver.
In congested areas, the S-meter super is the
new order of the day.

being better at 56 Mc. than many other receivers
were found to be at 14 or 28 Mec.

The I.F. Amplifier

A 1600-kc. intermediate frequency was chosen
to provide the desired band width without sacri-
ficing gain. A higher frequency would reduce gain
and a lower frequency would not provide ade-
quate band width or good image suppression.
Using the 1600-ke. i.f. with a 6K7 pentode tube
and iron core i.f. transformers, it was found that
one i.f. stage was quite satisfactory. It was found
necessary to use maximum i.f. gain only on ex-
tremely weak DX signals. The choice of proper
transformers as specified is important, since the
particular brand of i.f. transformers used is made
in three types at 1600 kec.

A regenerative second detector was chosen for
two reasons. First, it provides an economical
means of permitting reception of c.w. signals on
the receiver. It might be well to mention that
plenty of c.w. 56-Mec. signals can be heard, too,
although the user of a superregenerative receiver
might be apt to think that c.w. signals do not
exist on 56 Mc. Secondly, the regenerative feature
provides increased sensitivity in the reception of
‘phone signals and increased selectivity in the
reception of c.w. signals. Sensitivity and selectiv-
ity increase as the regeneration control is ad-

11

¢

This plan view of W3GS® 56-
Me. super shows how the r.f.
section, at right, is separated
from the i.f. amplifier, second
detector and audio amplifier.
‘The acorn mixer and oscillator
tubes are mounted on alumi-
num partitions. The r.f. stage
uses an 1851.

¢
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vanced toward the point of actual regeneration,
the most sensitive point being right before regen-
eration begins. With the regeneration control
“off” (extreme counter clockwise position) the
second detector operates in the same fashion as in
any conventional superhet receiver. A high-im-
pedance choke instead of a resistor is used as the
plate load of the second detector, to minimize
voltage drop and variation of plate voltage with

changes in regeneration control setting.

One 6F5 audio stage provides sufficient loud-
speaker volume for all practical purposes. The
original model of the receiver has no audio gain
control, volume bheing controlled entirely by
means of the i.f. gain control. However, a 500,000-
ohm potentiometer can readily be substituted in
the grid circuit of the 6F6 for use as an audio

volume control if desired.

Since fading on 56 Mec. seems to be a minor con-
sideration as compared to other bands, and since
even the strongest signals did not block the first
detector, the extra expense and complications of
adding a system of a.v.c. were considered unnec-
essary at this time. When fading does occur on 56
Mec. it seems to be very slow and gradual and can
easily be followed by manipulation of i.f. gain

control.

The entire receiver is constructed on a chassis
measuring 814 inches deep by 12 inches long by 2

inches high. This size was chosen to allow suffi-
cient depth for ganging r.f., detector and oscilla-
tor condensers without cramping the components.
Adequate separation is provided between these
stages to eliminate any possibility of undesirable
coupling or interaction. The chassis was chosen of
such length as to permit the i.f., second detector
and audio stages all to be sufficiently isolated
from the high-frequency circuits.

Notes on Construction

The most important details of construction per-
tain to the assembly and wiring of the high-fre-
quency stages. Parts are arranged to permit
extremely short r.f, leads and direct by-passing of
all r.f. circuits. This is accomplished by mounting
the acorn sockets on vertical aluminum parti-

tions. A general idea of this construction can be

had from the photograph. At the front of the
chassis, at the right-hand end, are the oscillator
stage and its component parts. The 955 tube is
mounted on a vertical partition 23 inches high
by 214 inches wide. The socket is arranged with
the cathode terminal facing towards fhe upper
right corner of the partition, making a short and
direct lead for the tap on the coil, and placing the

grid terminal in a position which will allow a short

o, L

iinpls

and direct connection to the grid end of the oscil-
lator coil through the 100-uuid. grid condenser.

Fig. 1 — 56-Mec. superhet circuit diagram.

Cy, C2 — 10-pufd. (Cardwell ZR-10-
A8

C3 — 15-pufd. (Cardwell ZR-15-AS).

C4y  Cp— 3-35-uufd. (Isolantite)
padders.

Cp — 50-upufd. air padder (Ham-
marlund APC-50).

Cs, C7, Co, C10 — 0.01-pfd., 400-volt
tubular.

Cy, Cro, C33— 100-pufd. midget

mica.

ca.
Ci1, C14 — 0.05-4fd., 400-volt tubu-
1

ar.

Ci2, Ciz, Ci5, Ci6—0.1-ufd., 400-
volt tubular.

C17 — 0.02-ufd.. 400-volt tubular.

€18 — 10-ufd., 25-volt tubular.

C20 — 0.001-ufd. midget mica.
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Ca1 — 0.002-£d., 400-voit tubular.

R; = 150 ohms, l5-watt.

R2 — 60,000 ohms, l5-watt.

R3 — 1 meg., Ya-watt.

R4, R10 — 2000 ohms, V2-watt.

Rs, Ri2, Rig— 100,000 ohms, '5-
watt.

Re — 2000 ohms, l4-watt.

R7 — 300 ohms, 12-watt.

Rs — 50,000-ohm potentiometer.

Ro, R17 — 50,000 ohms, 14-watt.

Ri1 — 1000-ohm potentiometer.

Ri3z — 250,000 ohms, V2-watt.

Ris — 25,000 ohms, }5-watt.

Ri5 — 450 ohms, 10-watt.

Ri18 — 500,000 ohms, Ya-watt.

Rig — 5 meg.. 4-watt.

Li — 8 turns No. 14, 14" diameter,
winding length 115",

L2 — 9 turns No. 14, V2"’ diameter,
winding length 1147

1.3 — 4 turns No. 14, 14" diameter,
winding length 15" (cath-
ode tap V2 turn fcom ground
end).

1.4 — 30 turns No. 24, close-wound
on 14’ form.

[.5 — 1080-henry plate impedance
(Thordarson T-29C27).

RFC — 2%4-mh. r.f. choke (Na-
tional R100).

T1 — 1600-kc. iron core i.f. (Meiss-
ner No. 16-8091).

‘T2 — 1600-kc. iron core i.f. (Meiss-
ner No. 16-8099).
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The midget air oscillator padding condenser and
oscillator coil are mounted directly on the oscilla-
tor tuning condenser.

Directly behind the oscillator stage is the first
detector. This complete assembly is made up on a
4-inch wide by 234-inch high aluminum partition.
The 954 acorn tube is mounted to the left of the
tuning condenser with its plate terminal protrud-
ing through a 34-inch hole for short direct con-
nection to the coupling condenser from the plate
of the r.f. stage. This aluminum partition, in addi-
tion to offering support for all the component
parts of the detector stage, also provides ade-
quate shielding between stages. In the case of the
r.f. stage, only the tuning condenser is mounted
on the sluminum upright. This upright is 234
inches high by 211 inches wide, and hkew1se
shields the r.f. coil and tuning condenser from the
detector stage. The 1851 tube is mounted directly
to the left of this assembly, making a short grid
lead to the coil and at the same time assuming a
position which allows a short lead to the coupling
condenser, which is fastened directly to the stator
terminal of the detector tuning condenser.

Initial adjustments, after construction is com-
pleted, are made as follows: The i.f. transformers
are padded and adjusted to 1600 ke. Then with
tuning condensers set at half capacity, the oscil-
lator padding condenser is adjusted ‘intil a signal
of approximately 58 Me. is heard. A test oscilla~
tor is helpful, although a signal from the trans-
mitter can be used, or perhaps some local 58-Mc.
signal can be heard. If coils are made in accord-
ance with specifications, the oscillator padding
condenser will fall at a point slightly less than
half meshed. Ther.f. coupling condenser is then
adjusted and the r.f and detector coils pruned
for maximum signal strength. As previously men-
tioned, the coils are pruned by compressing or
expanding turns slightly, and when adjusted for
the middle of the band will track sufficiently well
over the entire band. The antenna trimmer con-
denser is also adjusted for best sensitivity with
the particular antenna with which the set is used.

The background noise in the set will be found
to be extremely low, and the actual operation
very similar to any of the familiar superhet re-
ceivers in use on lower-frequency bands, with the
exception of the regeneration control. The sensi-
tivity will be surprisingly good and the operation
very smooth. Any well-filtered power supply de-
livering approximately 250 volts at 70 ma. will be
satisfactory.

Stra X
Early in December WOTGG received on the
same day QSL cards from W5HAT and W6HAT!
The following week, W4EFK received cards on
the same day from W8OHA and WOOHA!
Sounds like an epidemic, doesn’t it?
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Philip €. Hurray, WOV DU

P Mvuorray, WOVYTU, met death by
electrocution last December 7th. .

His tragic end must give every amateur pause,
for it resulted from circumstances which might
occur at any time in any amateur station in the
absence of suitable safety precautions.

It was no high-powered transmitter that caused
Phil Murray’s death; no 3000-volt power supply
sent a powerful electric current coursing through
his body. It was an ordinary speech amplifier that
provided the fatal energy — a potential probably
not exceeding 500 volts. That such a common-
place piece of gear could deal death seems in-
credible.

Yet Phil Murray is dead.

For the details of his death QST is indebted
to W9DOQ and the Arrowhead Radio Club. The
circumstances have been established through
investigations by W. C. Lounsbury, director of
safety, and by the engineering department of the
Cloquet Division of the Minnesota Power and
Light Co., by whom W9VYU was employed.

At 8:30 of the evening of December 7th, Mur-
ray and Francis Johnson, a close friend of his and
also an amateur, were attempting to isolate noise
that had developed in Johnson’s speech amplifier.
Murray picked up the crystal microphone, the
case of which was connected to the chassis of the
amplifier through the customary woven shielding
on the microphone cable. As he did so he received
a jolt and dropped the microphone. It hit the
table and started to fall over, whereupon, to save
it, Murray stepped forward and grasped the

(Cuntinued on page §6)
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The fatal short circuit — had the chassis been
grounded, the lethal potential could not have existed
and probably the only damage would have been a
blown line fuse
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Fight Years Before the Mike

WOUA-WIBSP—A.R.R.1L.’s Leading Code-Practice Volunteer

Mashall 1. Ensor (WYBSP) and Loretta Ensor
{W9UA) at the operating position. Right, latest trans-
mitter at WIBSP.

Y
“ 9ssp will, no doubt, be remembered
by many amateurs as long as they live, for it is
from this station that hundreds of amateurs have
received the thrill of copying their first bit of
international code.

The station, owned and operated by Marshail
H. Ensor and his sister Loretta Ensor (W9UA),
has served as an A.R.R.L. Volunteer Code Prac-
tice Station every year, with the exception of one
or two since 1930. During the last season, cards
were received from 550 individuals who were
following the course. Many others who did not
report by card or letter are believed to have been
copying the fifty lessons which constituted the
course. Mr. Ensor is an instructor in the Indus-
trial Arts Department of Olathe High School.

The station dates back to 1917 when a brief
period of operation with a spark transmitter was
interrupted by the War. It was not until 1922 that
activities were resumed, this time with a self-
excited c.w. transmitter using 202’s powered by a
114#.p.- gasoline-engine-driven generator. The
following year CB8 in Argentina was worked for
the first Argentine-W9 contact. During 1925 and
1926 both 160-meter 'phone and 40-meter c¢.w.
were used regularly. By this time a pair of 203-A's
and a 4-h.p. engine had been acquired. Forty-
meter operation was dropped in 1929 and a new
260-watt ’phone rig was built with a 1200-volt
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storage battery furnishing plate supply. Many
fine contacts were made during the year.

In 1930 volunteer code practice work was
started. W9BSP was one of the first to volunteer
for this work and has since been one of the fore-
most in the field.

The Iatest transmitter, shown in the photo-
graphs, has been in service since October. It was
designed for 80- and 160-meter ’phone operation.
The hard-board panels and shelves are supported
by a steel frame. Over this is placed a quickly-
removable three-section walnut cabinet to pro-
tect the equipment from dust and to give a fin-
ished appearance. Each unit of the transmitter is
placed on a shelf by itself and the r.f. stages are
all link-coupled. The upper shelf supports the
1-kw. Class-C amplifier, incorporating & pair of
T814's in push-pull link-coupled to the antenn-
pick-up coil. On the next lower shelf is the 6L6
oscillator, T756 amplifier and 845 driver. The
T822 modulators may be seen on the second shelf.
Behind these are a Thordarson spcech-amplifier
unit, filament-heating transformers and the
howler used for code practice transmissions.

The lower shelf supports two power supplies.
(One 600-volt unit supplies the oscillator and first
r.f. amplifier while the other is used for C bias ou
the r.f. stages. The power supply for the driver.
modulator and final r.f. stages is located in the
basement. It consists of two 1Y%-kw. pole trans-
formers and a pair of 872 rectifiers. Each section
of the filter has a 3-kw. pole transformer primary
for swinging choke. All transformers run in oil and
show no rise in temperature after long periods of
operation. The filter condenser for the modulator
has a capacity of 9 ufd., while 13 ufd. are used in
the section supplying the r.f. stages. This power
supply delivers 1600 volts at 600 ma. for the final
amplifier.

Several features of this station may be of inter-
est. A 30-inch neon rod throws a glow which is
visible for a quarter-mile when modulation takes
place. A Dupont oscilloscope is link-coupled to
the transmitter and shows either trapezoidal or
envelope pattern of the signal on all transmissions.
Three - voltmeters are used in conjunction with
switches to indicate filament, plate and grid
voltages. Three milliammeters are used with
plugs to check currents. A resistance unit im-
bedded in a concrete block is connected in series
with the filament supply to keep the filaments at
one-half operating voltage during stand-by
periods. [t is located under the operating table
and serves admirably as a foot-warmer in cold

iContinued on page 94)
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BY BON L.

What's Your
Crystal Frequency?

Discussing the Factors Which Can—and Doe—Make the Actual
Frequency Different from That on the Label

DURLNG recent DX contests it has been
the writer’s duty, as an Official Observer, to check
the frequencies of amateur stations operating
outside or very near the edges of our bands. A
surprisingly large number of stations were oper-
ating outside the international assignments. It
was hard to believe that so much off-frequency
operation could be deliberate; consequently an
investigation was started to détermine the cause.
In the case of W stations measured off frequency,
they were usked for an explanation. Here is a
sample of the replies received: “I can’t see how it
is possible that I was off; why, I just had my
frequency checked by so and so”’; or, “I check
my frequency regularly using a broadcast station
for a standard, so I couldn’t be off without know-
ing it”; *“Maybe something might be wrong with
your measuring instrument.” Analysis of the
reports received indicates beyond all reasonable
doubt that a majority of these operators do not
fully understand what to expect of crystal-
controlled oscillators. It is the purpose of this
article to point out in ham language just what
bappens to crystals under various conditions.

Considerable data are available ! about crys-
tals relative to temperature coeflicients, variable
load impedances, stray capacities, crystal hold-
ers, plate voltages or other factors, but how many
operators consider these variables when they
purchase crystals? It is an actual fact that they
expect the crystal frequency to be exactly as
marked under any and all conditions! They as-
sume that a crystal never changes frequency —
or, if it does, that the change is so small as to he
negligible.? When such a man is finally convinced
that his crystal is off frequency, he immediately
blames the manufacturer, although ahout 99
per cent of the time it may be the operator’s own
fault.

Temperature Effects

One major trouble is the frequency change
caused by temperature. For example, an average
X-cut crystal (average crystal, not all of them)
has a temperature coeflicient of minus 23 cycles
per million cycles per degree centigrade. Let us

* 116 W. Abbotsford Ave., Philadelphia, Pa.

L The Radio Amateur's Handbook.

2 Allowance also should be made for calibration accuracy,

the tolerances usually being specified by the manufacturer.
-— EDITOR.
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elaborate on this point a little: It simply means
that the crystal can be expected to change its
fundamental frequency from the calibrated fre-
quency by subtracting 23 cycles for each degree
centigrade of temperature rise for each million
cycles, A 3.5-megacycle crystal would therefore
change 3.5 times 23 or 80.5 cycles for each degree
temperature rise.

Right here is where we want to stop and
think a bit. Probably you will say, ‘“In my shack
or room the temperature scldom varies much
from 70 degrees Fahrenheit or 21.1 degrees centi-
grade, so why should I worry about tempera-
ture?”* The answer is that the crystal probably
is being used as a power oscillator with 300 or
400 volts on the oscillator tube plate, and with
some 5 to 50 watts plate input, Certainly all of
the power going into the oscillator does not
appear in the output circuit, therefore the crystal
must be dissipating a portion of this power, and
where power is dissipated heating occurs. To
prove this point, turn a crystal oscillator on (with
a power level of this order) and let it run for a
time. Then feel the crystal holder, or measure
the temperature rise. The temperature often will
rise to well over 100 degrees Fahrenheit even
though the room temperature is only 70 degrees.
What does this mean? What if it does rise that
much? Well, if the temperature of a 3500-kc.
X-cut erystal increases 20 degrees ventigrade,
then the crystal frequency will be outside the
haud by 1610 cycles! You might say, “But my
crystal never gets that hot.” Tt is suggested that
vou measure it yourself under actual operating
conditions. We believe that you will then agree
that a 20 degree change can and does happen
frequently — too frequently.

We have no justification in taking a chance
near the edges of a band with a crystal having

It shouldn’t be necessary to explain what
this is all about—not to anyone who has read
the Editorial in January QST. If you haven’t
read it, dig out last month’s QST and get
yourself in the right frame of mind for appre-
ciating this article. Remember, there’s a DX
Contest coming next month—those who slide
over the edge may have a lot of fun, but they
won’t get any of the glory!
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1610 eycles, more or less, frequency drift. If you
insist on using this particular kind of ecrystal,
then we recommend staying several kilocycles
inside the band to allow & reasonable safety
factor.

But you may say, “I like to operate near the
edges. What kind of crystal could I depend
upon?”’ Certainly not an X or Y cut. You could
approach somewhat nearer with a good low-drift
type such as the A, B, or V cuts, but even here
one must be absolutely sure of his drift. A crystal
operated very near the edges (but not nearer to
the edge than 700 cycles) should have a tempera-
ture coefficient not exceeding 2 cycles per mega-
cycle per degree centigrade for the 20-degree
temperature rise estimated previously, assuming
that the output frequency was 14 Mec. For 28-Mec.
operation, using the same crystal and tempera-
ture range, it should be at least 1400 cycles inside
the band. Table [ is a tabulation of frequency
versus temperature for crystals having different
temperature cocfficients. These figures represent
drifts caused by temperature only. It is suggested
that the table be consulted to find how many

cycles your particular crystal will vary, to de-
terminé how close you can approach to the edge
with safety —after also taking into account
factors to be discussed later.

Thus far we have talked principally about
X-cut 3500-ke. erystals, and assumed operation
on 80 meters. Suppose we take this same crystal
and by means of doublers go on down to 40, 20,
10 and 5 meters and see what happens to our
output frequency there. Qur 1610 cycles drift on
3.5 Me. becomes 3220 cycles on 7 Me.; on 14 Me.
the error is 6440 cycles; on 28 Me. it is 12,880
cycles off; and on 56 Mec. it is 25,760 cycles off.
Whew — that is a lot of cycles to be off! You
could come back with, “But I am not using an
80-meter crystal. I use a 40- or 20-meter plate.”
You still must multiply the temperature coeffi-
cient (23 cycles for X cuts only) by 7 or 14, which
is equal to 161 and 322 cycles per degree C, re-
spectively.

There is another side to this frequency drift
picture — the receiving end. Have you ever had
a very weak DX station drift from a clear chan-
nel into plenty of QRM and lose him? Have you

TABLE I

Frequency Drift in Cycles from Original Calibration for Crystals Having Different
Temperature Coefficients

For a 10-Degree Centigrade Temperature Rise

Freque Temperature Tremperature Temperature Temperalure Temperaiure
req 'ilncu coeflictent coefhctent coefficient coeffictent eoeffetent
e Me. 2 cycles ¥ 4 cycles * 10 cycles * 24 cycles * 50 cycles #

1.700° 34 68 170 350

2.000 40 80 200 1000

3.500 7 140 350 1750

4.000 80 160 400 2000

7.000 140 280 700 3500

7.300 146 292 730 3650
14,000 280 560 1400 7000
14.400 288 576 1440 7200
28.000 560 1120 2800 14,000
30.000 600 1200 3000 .00
56.000 1120 2240 H800 28,000
60.000 1200 2400 6000 30,000

* (ycles per megacycle per degree centigrade.
For a 15-Degrec Centigrade Temperature Rise

Frequenc Temperature Temperature Temperature Temperature Temperature

S Ted M v coefficient coeglicient coefficient coeffictent coeflicient
wn Me. 2 cycles * 4 cyclex ® 10 cycles * 23 cyclea * 60 cycles *

1.700 51 102 255 586.5 1275
2.000 60 120 300 690 1500
3.500 105 210 525 1207.5 26825
4.000 120 240 6800 1380 3000
7.000 210 420 1050 2415 5250
7.300 219 438 1095 2518.5 5475
14.000 420 840 2100 4830 10,500
14.400° 432 864 2160 4968 10,800
28,000 840 1680 4200 9660 21,000
30.000 900 1800 4500 10,350 22,500
66,000 1680 3360 8400 19,320 423,000
60.000 1800 3600 9000 20,700 45,000
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ever tried to read a signal with your crystal filter
at maximum selectivity and have the signal drift
so much that it was necessary to retune contin-
ually? 1t is difficult for the receiving operator to
pull through such a signal, and in a good many
cases they don’t even bother. 1t is a great asset
to have a perfectly stable note, one that does not
creep all over the dial, one that is much eusier
to copy at the other end.

“I cannot afford a better crystal than the X or
Y cuts; what am I to do?” If you cannot afford
a good stable crystal then you have absolutely
no right to operate near the edge of a band. The
difference in cost between an X or Y and an A, B,
or V cut is very small and it pays dividends. It
may be interesting to know that a zero tempera-
ture-coeflicient crystal requires extreme care in
cutting and grinding, and an X-ray spectrometer
must be used if the coefficient is to be much less
than four cycles. Not many hand-made or home-~
made crystals have this stability.

Other Causes of Frequency Shift

Another cause for frequency variation is chang-
ing load impedance. By doing nothing more than
tuning the oscillator tank condenser, you can shift

the frequency from a few cycles to several kilo-
cycles.® We suggest that you listen to your mon-
itor to check this, particularly in the 10- and 20-
meter bands. If you happen to be using a Tri-tet
circuit, the cathode tank has an appreciable
effect, and its tuning can be expected to change
the frequency by as much as two kilocycles at 14
megacycles.t

Stray circuit capacities, while reasonably con-
stant in their values, cause deviations in fre-
quency from that marked on the crystal by the
manufacturer. Manufacturers usually give circuit
conditions and specifications with a crystal in an
attempt to reduce the error. However, it is im-
possible to predict what the stray capacitance is
under all conditions. An attempt is made to test a
crystal under “‘average’ conditions using circuits
most common to amateur practice, but because of

t(C'ontinued on page 116)

4 The effect is greater with triode vscillators than with
tetrodes or pentodes, because the input capacity varies over
a wider range with changes in load impedance. It is also
increased with the latter types when a fecdback capacity is
added between grid and plate. —-- EpIror.

¢ 'This is particularly true when the cathode tank is tuned
near the crystal frequency. When operated at a considerably
higher frequency (the recommended condition) the fre-
quency change with tuning is small. — Ebptror.

For a 20-Degree Centigrade Temperature Rise

Frequenc Temperature Temperature Temperature Temperature Temperature

iﬁl Me 4 coefficient coeffictent coefficient coeffictent coefficient

e 2 cycles * 4 cycles * 10 cycles ¥ 23 cycles * 50 cycles *
1.700 68 136 340 782 1700
2.000 80 160 400 920 2000
3.500 140 280 700 1610 3500
4.000 160 320 800 840 4000
7.000 280 560 1400 3220 7000
7.300 292 584 1460 3358 7300
14.000 560 1120 2800 6440 14,000
14.400 76 1152 2880 6624 14,400
28.000 1120 2240 5600 2,880 28,000
30.000 1200 2400 6000 13,800 30,000
56.000 2240 4480 11,200 25,760 56,000
60.000 2400 4800 12,000 27,600 60,000

* (‘ycles per megacycle per degree cenligrade.
For a 25-Degree Centigrade Temperature Rise
£ Temperature Temperature Temperalure Temperature Temperature

4 z;“%’cw” corfficient coefficient coefficient coe flicient coefficient

. 2 eycles * 4 cycles * 10 cycles * 23 cycles ¥ 60 cycles *
1.700 85 170 425 u77.5 2125
2.000 100 200 500 1150 2500
3.500 175 350 875 2012.5 4375
4.000 200 400 1000 2300 5000
7.000 350 700 1750 4025 8750
7.300 365 730 1825 4197.5 9125
14.000 700 1400 3500 8050 17,500
14.400 720 1440 3600 8280 18,000
28.000 1400 2800 7000 16,100 35,000
30.000 1500 3000 7500 17,250 37,500
56.000 2800 5600 14,000 32,200 70,000
60.000 3000 6000 15,000 34,500 75,000

* (lycles per megacycle per degree centigrade.

The deviation may be either plus or minus except in the case of the X cut, which is always minus.
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Break-in Telephony With Carrier Suppression

An Electronic Sysiem for Automatie Conirol of Transmitter
and Receiver

BY S.

THE progressive increase in the number of
amateur transmitting stations has resulted in
heavy overcrowding of the comparatively nar-
row frequency bands reserved for these stations.
Since there is & natural limit to the selectivity of
receivers, even the most up-to-date superhetero-
dyne receivers with quartz filters afford only a
partial alleviation of the difficulties accruing, and
under favorable conditions of reception the bands
frequently have to carry such a heavy load that
satisfactory communication becomes cuite im-
possible. Some form of international control is
highly desirable to bring order out of this chaos,
either by subdividing the frequency bands avail-
able according to their suitability for specific
traffic, or by reserving special bands for radio
telephone traffic, etc. But as no move for an
international control on these lines has material-
ized, other means must be found to arrive at a
solution of this vexing problem. A very coarse
and simple method for improving the audibility
of a transmitter is to increase its power output
and simply swamp out any other transmitters
operating on an adjoining wavelength, but this
would afford no permanent solution, for, in the
first place, it would result in a race for power out-
put, and, secondly, a limit is set by the restric-

* Natuurkundig Laboratorium of N. V. Philips’ Glioel-
ampenfabrieken, Eindhoven, Holland.

Fig. 1—Essentials of the
transmitting control circuit.
V4 is a doubler or buffer stage in
the transmitter line-up; circuit
values here are conventional. In T <

A
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tion in plate input which has been imposed on
amateur transmitting stations in the majority of
countries.

Assume, for the moment, that of the large
number of amateur transmitters each pair in com-
munication is operating on the same frequency;
this would have the net result that each frequency
would be fully utilized, the demand on the fre-
quency band in question would in consequence be
considerably reduced and the safety factor for
each specific link would be made much greater.
The A.R.R.L. has recently endeavored to popu-
larize this method of working by issuing a num-
ber of specifications for exciters which permit a
rapid frequency change. This idea can, however,
be further developed if two transmitters com-
municating with each other engage in break-in
traffic, which apart from convenience naturally
also affords an enormous saving in time and
hence a still greater reduction of the ioad on the
frequency band under discussion.

Break-in Requirements

The problem of break-in traffic on the same
frequency imposes the following requirements:
1. For telegraphic transmission the transmit-
ter must be keyed in such a way that during the
receiving period the transmitter is inaudible;
i.e., keying must take place in the initial stages

a third winding giving an audio

the control circuit proper, T; is = {-w
a modulation transformer with MHod, < g % J

voltage of the order of 100 volts

at negligible power. 'J.?
Representative values in the
control circuit are as follows) A4.

Ci, 0.001 pfd.; Cz2, 0.1 ufd.; C3
1 pfd.; Cq, 1 ufd.; Ri, 250,000-
ohm potentiometer;
gohm; KRa,
100,000 ohms; Rs, 2
Re, 100,000 ehms; Rz, 800,000
ohms; Rg, 10.000-obm potenti-
ometer. Vi may be a 6F6, V2 a
6XS5, Vz two 6L6's in parallel
{with screens tied to plates for
triode connection) to control a
6L6 at Vi. A small (receiving~
tube type) Class-B driver trans-
former may be used at T2.
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2. For telephone traffic, conditions arc made
more complex by the fact that the carrier wave
must be suppressed during the receiving periods.
This could be achieved, for instance, by modu-
lating and switching the transmitter frequency-
control stage, but all succeeding stages must
then naturally be designed on Class-B principles.
The efficiency would then suffer a serious reduc-
tion, and it becomes essential to retain Class-C
amplification.

3. During the transmitting periods, the home
receiver must be asutomatically made idle.

As the second requirement cnumerated above
is the more complex it will be discussed first, and
the other two requirements dealt with subse-
quently.

Assume that carrier suppression is to be applied
to a three-stage transmitter. This transmitter
consists of a control stage, a frequency doubler
and a power amplifier, the last two stages being
designed as Class-C amplifiers with modulation
taking place in the last stage. Two desiderata
mnust be satisfied for break-in traffic on the same
frequency, viz.: (1) During the receiving period
the transmitter control must be inaudible. This
can be realised either by detuning, or by reduc-
ing the power rating of the control stage to such
a level and providing such adequate shielding
that the signal remains permanently inaudible.
After a long series of investigations we are con-
vinced that it is much more convenient to em-
ploy the second method, since detuning the
control transmitter reduces the frequency con-
stancy and in addition supplementary apparatus,
which adds to the total cost, is necessary to effect
automatic detuning. Tf the transmitting fre-
quency is the fourth harmonic of the control
frequency, and if the control stage is made as
small as possible and together with its plate-
voltage rectifier is satisfactorily screened, it will
remain inaudible even on a superhet receiver
with a sensitivity of 0.5 microvolt placed at a
distance of only one meter from the control trans-
mitter.

The second condition, that the amplitude of
the carrier wave shall be zero during the no-

Break-in ’phone operation should help re-
fieve congestion in ’phone bands and make for
more satisfactory conversations, by reducing
the necessity for repeats and by enabling the
receiving operator to come back immediately
with areply to a question. Imagine not having
to wait ten minutes, taking notes all the while,
for the fellow who has the air to get everything
he can think of off his chest! Here is a aystem
which not only puts the transmitter on the air
when you start talking, but also silences the
receiver at the same time. A short pause shuts
down the transmitter and the receiver simul-
taneously snaps into action. It works on low-
power stages, and no relays are needed.
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Fig. 2 — By means of this circuit, a small part of the
r.f. output of the transmitter is rectified and applied
as grid bias to receiver grids to silence the receiver
when the transmitting carrier is on. R; and R2 (I~
megohm potentiometers) afford adjustment of the
biasing voltage; the coupling between the tuned
pickup tank in the rectifier circuit and the transmit-
ter tank circuit proper should be adjusted so that
about 10 volts is developed across R; and R2. Rs and C)
should have a small time constant; 5 megohms and
100 pufd. are suggested values. The r.f. and i.f. tubes
ulso can be biased to cut-off by applying the rectified
voltage to the a.v.c. line of the receiver through Rj.
Tube V is a 6116; the other tubes are the diode rectifier
and audio voltage amplifier of the conventional
super,

speaking period, can also be satisfied in two
different ways. The first method consists of con-
tinous regulation of the amplitude of the carrier
wave, i.e. a8 the depth of modulation increases
the carrier amplitude also becomes greater, so
that the depth of modulation always remains
constant. This system of carrier control has the
serious disadvantage that since the power output
of the transmitter is continuously varying, recep-
tion with a.v.c. is rendered impossible. Moreover,
with a small carrier-wave amplitude the receiver
will be much more noisy than with u large ampli-
tude, and reception will be unsteady. The second
method consists'in superposing the carrier when a
specified speech amplitude is exceeded and sup-
pressing it below this amplitude; this is in fact
the method of carrier suppression in which the
carrier amplitude remains constant and the depth
of modulation is altered in the usual way. Recep-
tion with a.v.c. is then naturally directly possible
and in the absence of & visual tuning device at
the receiving station practically no difference
will be observed between a transmitter with
carrier-suppression and one without it.

The most primitive method of carrier sup-
pression consists of providing a relay which
operates when a specified speech amplitude is
exceeded and which cuts in either the power
amplifier or the frequency doubler stage. The
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relay can, for instance, be inserted in the anode,
the screen-grid or the control-grid circuit. The
great disadvantage of this method is that the
relay will always respond suddenly and superpose
the carrier with a sharp impulse, an abrupt action
which is extremely undesirable during reception.
Nevertheless, this method is employed in small,
inexpensive transmitters because of its very sim-
plicity. The difficulty of realising steady reception
thus lies in superposing the carrier rapidly but
not impulsively and to suppress it suddenly yet
with a finite delay. It should be possible to adjust
the transmitter in such a way that it is cut out,
for instance, between successive scntences but
not during the intervals between words. This
off-period must be capable of adjustment accord-
ing to the speed of speaking. The use of tubes to
eliminate all relays appears feasible for this pur-
pose, since a tube can be cut in as quickly or as
slowly as required, as compared with the closing
time of a relay which is a mechanical constant.

Transmitter Control Circuit

A circuit satisfying the requirements just set
out is shown in Fig. 1. In addition to the second-
ary winding the output transformer of the modu-
fator has a third supplementary winding. The
modulating voltage obtained in this winding
during speaking is passed through the potenti-
ometer R, the condenser ('; and the resistance K3
to the grid of a pentode 17;. Resistance Rz serves
as a grid leak. The screen-grid voltage is made
very small, so that the grid bias likewise can be
small. When a modulating voltage of a specific
amplitude reaches the grid, grid cwrent com-
mences to flow. The grid current remains low
with a small modulation voltage, but becomes so
heavy when the voltage increases that a break-
down of the tube may even result; therefore
resistance Rj is provided to limit the grid cur-
rent. At the same time this resistance also restricts
the plate-current amplitude. By keeping the
screen voltage low and using resistance R3, mod-
ulation amplitudes above a certain value are
limited in both directions (upwards and down-
wards). If ('1 is made too large it will acquire a
lurge negative charge when grid rectification
oceurs, and this will adversely affect the action
of the tube. For this reason the cupacity of the
condenser must be made very small, a measure
which, however, cuts out to some extent the low
frequencies, although this is unimportant in the
present case as will be secen immediately below.
A very high resistance is inserted in the plate cir-
cuit of the pentode, and this in turn acts as a
powerful brake on the amplitude of the plate
voltage in the upward direction (second limita-
tion. The net result is that the alternating voltage
at R4 is practically independent of the amplitude
of the grid voltage, if the latter is su great that
grid current, commences to flow. We have thus
realised an amplifier which in the grid-current
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range furnishes an alternating voltage independ-
ent of the frequency and the grid amplitude. This
alternating voltage is passed through cundenser
(s to the primary winding of the transformer T.
It is evident that if a sufficiently high modulation
voltage is available, which is in fact always the
case, the capacity of ('; can be very small. Exper-
iments have shown that, for instance, from 10
volts alternating grid voltage up to 300 volts the
alternating plate voltage remains absolutely
constant. The lower limit of 10 volts can be dis-
placed in either direction by means of suitable
grid bias.

The constant alternating voltage obtained as
described above is taken from the secondary side
of transformer T3 and rectified by a diode V2 with
low internal resistance. A constant direct voltage
is then obtained at condenser (3, so that on start-
ing to speak into the microphone a constant direct
voltage is immediately obtained at this condenser.
To makethe charging time of the condenser asshort
as possible, the diode must, as stated above, have
4 low internal resistance. Condenser (3 is bridged
by resistances Rs and R;. The discharge-time
constant is thus determined by the produet C3x
(Re+R7). If Cgis taken as 1 ufd. and (Rg+R7) as
1 megohm, the time constant will be one second,
i.e. one second after ceasing to speak ('3 will be
roughly half discharged, which is already suffi-
clent to cut off the succeeding tube.

"3 is a high-u triode with low internal resist-
ance. With the aid of B3 the grid bias is regulated
in such a way that the plate current is just re-
duced to zero. If condenser ('3 is charged, a posi-
tive impulse is applied to the grid of the triode 173,
this impulse persisting during speaking and being
of such amplitude that the tube immediately
operates in the grid-current range, and allows a
heavy plate current to pass. Resistance Rg, which
fulfills the same function as R3 with valve V;,
serves for limiting the grid current (third limi-
tation). On ceasing to speak, condenser Cj is dis-
charged through Rs-+£R7 and the plate current in
tube V3 again becomes zero. If V3is located in the
plate-voltage feed of a transmitting stage, this
stage will as a result be connected and dis-
connected.

The delay in the cut-out can be controlled by
suttable choice of ('3, Rg and R7. The switching-in
point can be adjusted with the aid of the poten-
tiometer, R;, the delay being determined by the
time constants of K4, T2 and Vg together with C';.
This delay is made very short, but not so short
that charging is instantaneous. The delay in the
cutting out is determined by the ratings chosen
for Re + R7.

Tube 173 switches the intermediate stage! of

! We see no urgent reason for confining the control to a
buffer stage, which permits the oscillator to run continu-
ovusly and necessitates exceptionally good shielding when
the incoming signal is on the same frequency as the home

transmitter. The average crystal oscillator will start readily
enough, and if a self-excited oscillator is used for frequency
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the transmitter in and out and hence does not
have to be large, since the plate current of this
stage usually is relatively small. A power triode
can therefore be used for the switching tube.
Since in all amplifying stages the plate current
becomes zero on the absence of the excitation
voltage (Class B or C), it is sufficient to control
only one of the preliminary stages with the
switching triode.2

By means of the arrangement described above,
it is thus directly possible to obtain effective
carrier suppression by using only three tubes.
The same circuit can be used for telegraphy when
Rs is not connected to ('3 but through a key to a
positive voltage.® A very smooth keying action
entirely free from clicks is then obtained.

Receiver Disabling

The third requirement indicated above, viz.,
the automatic cutting in and out of the receiver,
can be satisfied quite simply. The circuit used
for this purpose is shown in Fig, 2, where a diode
rectifier tuned to the transmitting frequency is
coupled to the output circuit of the transmitter.
This coupling must be tight enough so that with
the transmitter switched on the diode direct volt-
age measured at the potentiometers R, and Ry is
about 40 volts.

A high resistance Rs in series with a small con-
denser ('; (short time constant) is in parallel with
the grid-leak resistance of either the first audio or
the output tube of the receiver. The junction of
Ry and (') is connected to the sliding contact of
the diode potentiometer 12;. When the trans-
mitter is switched on, the slider of R; is adjusted
s0 that no signal is audible in the receiver. Since,
when this occurs, the plate current of the tube is
zero and the plate voltage of the oscillator or de-
tector increases, which may result in a frequency
shift, it is desirable to use the first audio tube for
this purpose, because its plate current is low and
in consequence reacts not at all or only slightly on
the rectifier in the recciver. If the power output
of the transmitter is relatively high, it is advis-
able to control the r.f. and i.f. stages as well, since
under these conditions these tubes may be dam-
aged by the very powerful signal sent out by the
home transmitter. For this purpose, the direct
voltage of the control diode is -applied to the
a.v.c. diode of the receiver. R3is usually grounded,

control it should be possible, by using good design and keep-
ing the input low, to maintain satisfactory stability for
reliable communication even though there are periods of
idleness. Control of a low-power stage likewise simplifies the
constructional problems. — Eprror.

2 This assumes, of course, that fixed bias sufficient for
plate-current cut-off is used on the succeeding stages. —
F.DITOR.

3 Keying should be through a well-insulated relay. since
the key is at the plate potential above ground. The same
also applies to the heater circuits of 1’2 and V3, as well as to
the supply furnishing bias through Rs to 1'a. The secondary
winding of T3 should be insulated for the plate voltage on
V4. Rg should not be adjusted with the plate voltage on.
— EDITOR.
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but is here connected to the sliding contact of Ra.
To obtain a low time constant the capacity of
condenser 'y, which is usually of the order of 0.1
ufd., must be reduced. The slider of R is so ad-
justed that with the transmitter switched on the
r.f. and i.f. stages are cut out entirely. The re-
ceiver can without hesitation be connected to the
transmitting aerial at a no-voltage point, e.g. to
the center of the coupling coil.

The practical use of the system described is
extremely simple and convenient. If a station is
heard with which it is desired to communicate,
the home transmitter can be tuned to its fre-
quency by means of the monitor while the other
station is calling. Once communication has been
established, neither the transmitter nor the re-
ceiver need be further switched over. If the other
transmitter is equipped for break-in traffic, com-
munication is very rapidly set up automatically;
should this not be the case the usual procedure is
followed. If a general call is transmitted from the
home station, other stations can at the same time
be requested to change over to the same fre-
quency or, to avoid interference from a series cf
cdistant stations, a similar request can be trans-
mitted on receiving the first reply signals. For the
sake of greater convenience a new Q abbreviation
should be devised for the signal: “Change over to
my frequency.”

Book Reviews

The Radio Manual, by George E. Sterling; D.
Van Nostrand Company, Inc.; Third Edition,
1120 pages. $6.00.

This is a new edition of a book which has a long record of
popularity with those who wish to qualify for various types
of commercial licenses or whose work lies in the fields of com-
mercial, aviation and police radio. The author’s background
of long association with the Federal Communications Com-
mission — he is Assistant Chief, Field Section, Engineering
Department, of that body — enables him to write authorita-
tively on the many phases of radio applications.

In this Third Edition, approximately one-third of the text
is devoted to electrical and radio principles, with the other
two-thirds covering commercial radio equipment and its
operation, international and domestic regulations, and
license information. The ‘' principles” section forms a rather
good-sized text book in itself, covering in detail the operation
of vacuum tubes and their application in oscillator and am-
plifier circuits. Sample calculations for predicting tube per-
formance are worked out in almost every case, with the
accent on practical engineering. The amateur who likes to
dig under the surface a bit will find much meat in this part
of the book.

It would be hopeless to attempt to describe in a few words
the ground covered by the ‘“operating’’ part of the book.
Suffice to say that there are innumerable illustrations and
descriptions of the latest commercial equipment, that such
things as broadcast transmitters, police transmitters and
receivers, marine direction finders, auto alarms, transport
aircraft and ground station transmitters and receivers are
discussed at length. F.C.C. regulations and the general

(Continued on page 92)
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Using Electromagnetic-Deflection Cathode-
Ray Tubes in the Television Receiver

Scanning, Synchironizing and Power Supply Circuits and Construction
for Five- and Nine-Inch Kinescopes

BRY J. B.

T.ms article describes the construction of
synchronizing, scanning, and power supply equip-
ment for use with 5-inch and 9-inch Kinescopes of
the electromagnetic-deflection type. The 9-inch
outfit was shown in the photograph of the re-
ceiver in Mr. C. C. Shumard’s December article,!
and the 5-inch outfit is equally well suited for use
with the same receiver. Another 5-inch Kinescope
arrangement, with electrostatic deflection, will
be described in a subsequent article.

Scanning Circuit

Fig. 1 shows the circuit of a scanning unit
suitable for use with either Type 1801 (5-inch) or
1800 (9-inch) Kinescope. A composite signal
consisting of both vertical and horizontal syn-
chronizing impulses of negative polarity is sup-
plied from the receiver to the post marked “synec.
input.” The constants of the circuit associated
with the first 6N7 are so chosen that the vertical
impuise alone is delivered to the vertical oscillator
and the horizontal impulse alone is delivered to
the horizontal oscillator. A good discussion of the
operation of the blocking oscillator, discharge
tube, and output circuits used to generate saw-
tooth deflecting currents in the deflecting yoke
will be found in the bulletins on the RCA 1800
and 1801, and will, therefore, not be repeated
here.

‘The apparatus of Fig. 1 is mounted on a chassis
8 X 17 X 3 inches, with a front panel 834 % 19
inches, as shown in Figs. 2 and 3. This is suitable
for rack mounting, or the unit may be mounted
back of a wooden panel in a cabinet with the
halance of the receiver. Of the various controls

* Research and Engineering Dept., RCA Manufacturing
Co,, Harrison, N. J.

. C. Shumard, “A Practical Television Receiver for
the Amateur,” QST, December, 1938; also, by the same

author, “Construction and Alignment of the Television
Receiver,” QST, January, 1939.

SHERMAN *

required, it is desirable to place on the front panel
the two fine-speed (frequency), the two size, and
the two centering adjustments, making six panel
controls. The rest of the controls may be screw-
driver adjustments located on the rear of the
chassis. Fig. 4 shows the layout of parts on the
scanning chassis. The deflection outputs are
brought to a socket mounted at the rear, into
which is plugged a 4-wire cable from the deflecting
voke in the Kinescope unit. Each of the two pairs
in this cable should be twisted.

The horizontal centering control is a 50-ohm
(ieneral Radio Type 214A potentiometer which
has been center-tapped. The tap can be easily
wmade to a single turn raised about ¥{ 4 inch with a
small screwdriver. The raised portion is cleaned
and a light flexible lead attached with ordinary
rosincore solder. A small square of cambric
slipped under the raised turn will insulate and
support the connection,

The peak voltages between the 6L6G plate and
other socket connections are very high and the
usual wafer socket will almost surely break down.
A good ceramic socket should be used for the
6L6G tube.

The scanning power-supply requirements are
moderate, and therefore this supply is conven-
iently incorporated into the scanning chassis. A
separate transformer with 1500-volt insulation is
used for the filament of the 1-V tube and is
mounted on the underside of the chassis.

Kinescope Power Supplies

The scanning unit described will provide ampie
deflecting currents for either the 5-inch or 9-inch
Kinescope. The 5-inch tube is operated at 3000
volts second anode, the 9-inch tube at 6000 volts.
The circuits of the power supplies for the two
Kinescopes are shown respectively in Figs. 5 and
6. The Kinescope itself is housed separately and

deflection tubes will be given.

In this article, picture-reproduction systems alternative to those described in October QST are pre-
sented from the practical circuit and construction standpoint. The circuits are for magnetic-deflection
television-type tubes as contrasted with the oscilloscope-type tubes previously considered, and dovetail
into the receiver circuit described in the December and January issues. The larger screen area (tive- and
nine-inch diameter as compared with three-inch and smaller oscilloscope tubes) naturally makes for
hetter picture reproduction. In a subsequent issue similar information on using the new electrostatic-
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connected to its power supply by a cable enclosed
in grounded copper braid, and to the scanning
unit by the 4-wire cable mentioned previously.
The high-voltage cable requires four wires for the

1801 and five for the 1800.

The second-anode leads

for both tubes, and first-anode lead for the 1800,
should be automobile high-tension wire.

Figs. 7 and 8 show the external appearance of
the 1801 and 1800 supplies respectively ; and Figs.
9 and 10, the undersides of the chassis. The
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operator against the high voltages used. The
primary leads of the power transformer run
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110-volt circuit when the cover is removed from
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Fig. 1 — Synchronizing and scanning circuit for the 1801 and 1800.

€, Cr, Co, C16 — 0.25-pfd.,

400-volt paper.

Czy Co1 ~ 0.001-pfd., 200-
volt mica.

3 — 25-pufd.,
mica.

Cs, Cx~—0.1-ufd.,
volt paper.

Cs — 0.005-pfd., 400-volt
mica.

200-volt

400~

(s, C22— 4-pfd., 450-volt
electrolytic.

Cio — 0.02-pfd., 200-volt
paper.

C1, Ci2, C13 — 8-ufd., 450~
volt electrolytic.

Cg, C15 — 25-pfd., 50-volt
electrolytic.

C17 — 5~pfd., 50-volt elec-
trolytic.

Ciag = 0.002-pfd., 100-volt
mica.

Ci9 — 250-ppfd., 400-volt
mica.

C20 — 800-pufd., 200-volt
mica.

Co3, Ciz4—16-pfd., 450-
volt electrolytic.

C25 — 0.05-ufd., 400-volt
paper.

Ri, Re, R31— 0.1-meg-

ohm, Ye-watt.

Rz, R3, R7 — 0.2-megohm
potentiometer.

R4, R5, R1s8 — 3000 ohms,
l-watt.

Re — 4000 ohms, 2-watt.

Rs, R20 — 50,000-obm po-
tentiometer.

Rio, Rie, R2g, Rsz—0.1-
megohm potenti-
ometer.

Rj1 — 0.75-megohm, %-
watt.

Ri2 = l-megohm, o=
watt.

Ria, Ra7, Rap — 0.5-meg-

ohm, lg~-watt.

Ris—1. S-megohm, Vo
watt.

Ris = 5000-ohm potenti-
ometer.
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Ri7, R2s, Ra2— 5000 ohms,

14-watt,
Ri9 — 5000 ohms, !5~
watt.
R21 — 50,000 obms, 1-
watt.

R22—50-ohm center-
tapped potenti-
ometer (GR 214A
center-tapped).

Ra3 — 15,000-ohm poten-
tiometer.

R24—- 330 ohms,
wound.

R2s, R2¢ — 100 ohms, %~
watt.

R34 — 10,000-ohm poten-
tiometer.

Rss ~— 500 ohms, !4-watt.

R3g— 100 ohms. l-watt.

‘T1 — Power transformer,
375 volts each side
¢. t., with 6.3 and
5- volt heater

wire-

windings (RCA
No. 9551).

Ta—5-volt filament
transformer (Jef-
ferson No. $64-
221).

T3 — Vertical oscillation
transformer (RCA
No. 9834).

‘T4 — Horizontal oscilla-
tion transformer
(RCA No. 9835).

Ts — Vertical output re-
actor (RCA No.
9833).

Te — Horizontal output
transformer (RCA
No. 9836).

L2—20 henrys, 90
ma., 400 ohms
(UTC).

Yoke — Deflecting yoke

(RCA No. 9831).

Ly,
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-avross the power-transformer primary shorts the
high-voltage output when the 110-volt supply is
disconnected. The chassis itself should be securely
grounded. While these precautions may seem
elaborate, the subject of high-voltage protection
certainly deserves all the attention possible,

The only control located on the high-voltage
supply is that of focus. The potentiometer for this
job is mounted on a strip of bakelite set back
from the front of the chassis, and an insulating
coupling is inserted in the controlling shaft. The
resistors for the high-voltage divider are mounted
on the same bakelite strip. In the case of the 1801
supply, the 879 rectifier tube is also mounted on
this strip. This horizon-

¢

Fig. 2 — Panel view of the scanning unit
shown schematically in Fig. 1

¢

chimney, so that the plate connection is
available beneath the chassis, from
which side the tube is inserted. A Na-
tional 4-pin socket mounted on the
cover of the chimney by means of the
standoff support supplied with this socket makes
a very satisfactory arrangement. The filament
Jeads are brought down alongside the tube. The
chimney shown in Fig. 8 is a 3-inch aluminum
tube with 1{ ¢-inch wall, 6 inches long. Small holes
are drilled in the cover and around the base for
ventilation. The hole in the chassis is slightly
less than the diameter of the aluminum tube.
The output voltages are brought to a bakelite
terminal board equipped with General Radio pin
jacks, the leads from the Kinescope being pro-
vided with pins for casy disconnection. The
other end of the supply cable is connected
permanently. at the Kinescope housing.

tal mounting is permis- "ea
sible only if the tube is
mounted with the fila-
ment pins in a vertical 1801
plane, that is, one above P l' )
the other. In the case of I T
the 1800 supply, hori- ;2| $Swich g &N | A
zontal mounting of the  os* ¢zl |8 4R, ! , &
878 is not permissible, #ineicope] LI 3 ot V2,
. Housing | Intertoc k: § | ) o
and a convenient and 2, 1 NRE Fore!
safe arrangement is to zzo = | ! ks
support the rectifier in- : =
verted in a kind of 1
Above teads | kinescope
OZONAL %‘j;‘;,"",",}’s cnga:a/ » ,;I saporate
yNC ;
s econs AMPING ) eamca grounded sheath | Housing
A.C. (ING
A MORIZONTAL RTICAL ae . .
s \ FREquENcy veRrica ,zilé_ff,f:y/ I T;ul)'llg. 5 — Power supply circuit for the
Flst ‘\ (Coarse) (Coarse) | pisrmiayrion Pt - . .
"\ L ! L for s C1 — 0.025-pfd., 4000-volt (Combined in
2 P one unit, RCA No. 9840).
C2 — 0.05-ufd., 3500-voit (Combined in
O O O O O one unit, RCA No. 9840).
POWER 6L6G N7 6N7 Prye 6C5 R; — 3 megohms, 3-watt 3 l-meg., 1-
TRANSFORMER watt units in series).
R2 ~ 0.5-megohm, 1-watt potentiometer.
rureR Rz — 0.25-megohm, l-watt.
FILTER inr L1 — 1500 henrys (RCA No. 9838).
CHOKE cHontE T1 ~ Power transformer (RCA No. 9839).
LA — Neon-type lightning arrestor
(Brach No. 27A).
O Ry — High-voltage shorting relay, grav-
s2d ity operated.
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_f;ifé CEAZ'{Z";/NG c,!-‘:li‘ﬂkrnva FV;:; Fig. 4 — Chassis layout drawing for
é’Fme,-,,r {Hor. Amp!. below) (Vert. Amol below)  (Fine) the scanning unit.
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Fig. 6 — The 1800 power supply circuit.
€1, C2 — 0.03~pfd., 6000- volt.

Ri1 — 5 megohms, 5-watt (5 1-meg., l1-watt units in
series).
R2 — 0.5-megohm, 1-watt
potentiometer.
1800 Rz —0.75-megohm, I-
i watt.
T in : \ Ri— 0.3-megohm, 1-
Jo s ! watt.
Interlocks] vla, f 4" Li—1500 henrys (RCA
Ir'me.r?oF < TFocus i =2 A . No. 9838).
Housing R SR !j =l iideo 'fy — I"ower transformer,
N A l “unel LA — Neon-type light-
§ $Re | % LA ning arrestor
| _1_ (Brach No. 27A).
t v = Ry — High-voltage short-
! ing relay, gravity
Above legzs | Ninescope operated.
enclosed 1n | 17 separate
qroundied sheath | '/:oz/.x/'nﬁ'

Kinescope Housings

Fig. 11 shows the housings for the 5-inch and
9-inch tubes. Shelby seamless iron tubing, which
is available from metal-products distributors in a
large variety of sizes and weights, is used for the
purpose of providing shielding of the Kinescope
from stray static and magnetic fields as well as for
safety reasons. The 1801 requires a piece of tubing
1614 inches long and 54 inches inside diameter.
A wall of 1/16 or 14 inch is suitable. For the 1800,
tubing 15 inches long and 514 inches inside diam-
eter is used with a conical section cut from thin
aluminum. The photograph shows a front fitted
with safety glass; this provides mechanical pro-
tection to the tube and to the viewer.

It is important that the iron tubing used for
shielding should not be magnetized, in order to
avoid interference with both focus and deflection.
Should demagnetizing be necessary, a suitable
coil consists of about 500 turns of No. 18 enainel
cotton-covered copper wire random-wound on a
7-inch cardboard form to make a coil about 134
inches long and 74 inch deep. This may be con-
nected directly to the 110-volt, 60-cycle supply.
In operation, while voltage is applied to the coil
the iron tubing is passed through the coil and
carried several feet to one side before the voltage
is removed.

Instead of iron tubing, aluminum tubing can
also be used for shielding. The magnetic shield-
ing afforded will not be as effective, however.

The Kinescope socket is mounted in
the center of a 1/16-inch iron disc 714
inches in diameter, as shown in Fig.
12. A convenient arrangement which
permits rotation of the socket is indi-

¢

Fig. 3 — Chassis view of the acanning

unit.
¢
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cated in Fig. 13. A National socket (5-pin for 1801
and 6-pin for 1800) is mounted on a bakelite strip
in which has been drilled a single hole to clear the
springs, and the mounting plate furnished with
the socket is inverted and placed over the top of
the socket. Spacers between the plate and the
bakelite allow the socket to rotate freely. A bake-
lite plunger through the hole in the center of the
socket rests on a snap switch mounted beneath
the socket. This is a Hart and Hegeman switch
which snaps closed when pressed. It is connected
in series with the high-voltage transformer pri-
mary, and thus acts to disconnect the high volt-
age when the Kinescope is removed from its
socket. The reason for this is evident: The second
anode lead, carrying the highest voltage, can
eusily be reached from the front of the tube hous-
ing if the Kinescope is removed; this is probably
the most accessible high-voltage point in most
television receiving equipment and therefore
merits particular precaution. The tube housing is
fastened to the iron base with angles and wing-
nuts, and also carries pin-jack interlocks in series
with the snap switch mentioned. Thus the high
voltage will be disconnected if the IKinescope or
its housing is removed.

The deflecting yoke is supported directly by
the Kinescope; felt strips can be used to keep it
firmly in place. The yoke is connected to the
scanning chassis by a 4-wire cable and plug pre-
viously mentioned. Two connections, grid and
cathode, are required from the Kinescope to the




ig. T (above) — Chassis view of the 1801 power supply.
Fig. 8 (helow) — Rear view of power supply for the 1800. The
rectifier tube is enclosed in the cylindrical metal container.

I'ig. 9 (top) — Under-chassis wiring in the 1801 power supply.
The rectifier tube is mounted horizontally from a bakelite
atrip.

Fig. 10 (bottom) — Below-chassis view of the 1800 power
supply.

Fig. 11 — The Kinescope assemblies. Seamless iron
tubing surrounds the cathode-ray tubes.

video panel; they are made through the porcelain
bushings seen in Fig. 12. In order to prevent the
possibility of appearance of high voltage at these
terminals due to some circuit breakdown, neon
lightning arrestors are connected from cathode
to ground and grid to ground. These may be
scen in Fig. 12. Brach Type 27A arrestors are
used, with the clips dismounted from the base

Fig. 12 — The 1801 unit open to show the parts in
the assembly.

Aulional Sockel

Fig. 13 — Rotatable Kinescope socket with high-
voltage disconnect. A plunger-type switch is kept
closed so fong as the tube is in the socket, but opens
the primary circuit of the high-voltage transformer
when the tube is removed.

supplied so that no unnecessary capacity is added
to the grid circuit. Dismounted, the arrestor with
clips has a capacity of about 5 uufd.

The function of the scanning unit is to supply
linear sawtooth deflecting fields to the Kinescope,
and the uniform distribution of a received pic-
ture requires this linearity. After the outfit has
been built, the linearity of scanning can be
checked by the method described in the October

(Continued on page 106)
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Landmark Becomes Ham Emergency Center

Tmn Smyth observatory tower in Man-
chester, N. H., has long been a landmark of New
Hampshire’s largest city. Inspired by his travels
in England and Scotland, it was built during
1888-1890 by the Hon. Frederick Smyth, a
former governor of the state.

In the intervening years it fell into disuse and
the interior was largely destroyed. Two years ago
there was a move to have the city take over the
ohservatory and its associated 11-acre tract for a
municipal park. The move failed.

Now, however, thanks to WIHPM and his
crew of Manchester Radio Club hams, the tower
is being renovated and equipped by WPA labor.
The object is to make it a headquarters for ama-
teur radio in the city and, for that matter, in the
state. Fitted with up-to-date radio equipment,
having its own gasoline-engine emergency power
supply, the observatory will not only be a luxuri-
ous home for the ham club but an emergency com-
munication facility of great potential value to the
community.

The project started late last autumn when J.
Brodie Smith, W1HPM, backed by the 35 li-
censed amateurs of Manchester, appeared before
the Mayor and Board of Aldermen. He presented
a proposition whereby Mrs. Marion C. Smyth,
widow of the former governor, offered the land
and tower as g gift to the city. The proposal was
accepted. Arrangements were then made with the
WPA to carry out the work of restoring the in-
terior of the structure. Some 15 to 30 men were
taken from relief rolls and set to work during
favorable weather. This work was begun in mid-

tower
ished.

February 1939

Left — Smyth
tower hefore res-
toration.

Right — Artist’s
conception of the
when fin~

November and is expected to he completed during
February.

Restoration of the tower includes instulling new
floors, a new roof, stairs, windows and doors. The
inside walls are being lined with insulating board.
A chimney is under construction, toilet facilities
are being installed and an automatic oil burner
heating installation is being provided. An auto-
matic pump with 30-gallon tank attached is to be
installed in the basement for water supply.

There are three floors and the roof, The hase-
ment, of course, houses the pump oil heater and
gusoline-driven 115-volt generator. The first floor
will be a suitably furnished reception room and
lobby. The operating room will be on the second
floor, with transmitters covering all amateur
bands from 5 meters through 160, ’phone and
c.w. The third floor will be used as storage space.

Atop the roof a weather ohservation station is
being installed, to be operated by the 172nd Field
Artillery.

The 1l-acre site affords plenty of room for
antennas. The principal wire will be supported by
60-foot poles, which will bring it well above any
land in or near the city of Manchester.

Building activity will not be confined to the
tower itself. The road leading to the tower from
Smyth road is being rebuilt, a distance of some
600 feet, 16 feet wide, with a gravel surface. The
entire site is being cleared and drives and paths
are to be established. Then, too, there is the lay-
ing of 120 feet of 114-inch pipe from the well to
the tower.

(Continued on page 64)
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'NAVAL COMMUNICATION RESERVE NOTES

As OUTLINED in the November issue of
QST, the United States is divided into Naval
Districts. This month’s Naval Communication
Reserve story is of the First Naval District.

The First Naval District comprises the New
England States with the exception of Connecticut.
The Naval Communication Reserve in the First
Naval District is subdivided into seven sections,
each section being comnposed of several units. At
present there is a total of thirty-eight units.
The organization covers the major portion of the
District, with the largest membership in the
coastal areas.

The Naval Communication Reserve Com-
mander, First Naval District, is Licutenant R. B.
Meader, C-V(S), U.S.N.R. (W1KG). The Sec-
tion Commanders are:

Section I, Maine, Lieut. (jg) L. C. Greene, C-V
(8), US.N.R. (WIACF).

Section IT, New Hampshire, Lieut. R. T. Smith,
C-V(3), U.S.N.R.

Section III, Northern Massachusetts, Lieut. {jg)
R. W. Hart, C-V(S), US.N.R. (W1AAE).

Section IV, Southeastern Massachusetts, Ensign
D. M. Stanier, C-V(S), U.S.N.R. {WI1EOZ).

Section V, Cupe Cod, Mass., Lieut. A, E. Snow,
C-V(8), US.N.R. (WIRZ).

Section VI, Rhode Island, Lieut. (jg) H. Young,
C-V(8), US.N.R. (WICAB).

Section VII, Western Massachusetts, Lieut. (jg)
Q. I. Green, C-V(S), U.S.N.R. (W1ASW).

On 1 July, 1938, Lieutenant Meader relieved
Lieutenant-Commander C. C. Kolster, C-V(S),
U.8.N.R,, as N.C.R., Commander, First Naval
District. Licutenant-Commander Kolster de-
voted himself wholeheartedly and unselfishly for
ten years to the work of building up the Naval
Communication Reserve in the First District, and
has seen it develop from an unorganized group of
radio enthusiasts to an efficient and coérdinated
military command. Though press of business in
his capacity as Inspector in Charge, Federal
Communications Commission, Boston, Mass.,
motivated his decision to turn over the command,
he is maintaining his interest in the Naval Com-
munication Reserve, and is acting as Liaison
Officer on the new Naval Communication Re-
serve Commander's Staff.

‘With the expansion of the Naval Communica-
tion Reserve, it soon became evident that the
adminijstration of this rapidly growing organiza-
tion was more than a ‘“one-man” job. In 1935, a
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staff was formed to aid the N.C.R. Commander.
‘The personnel of the staff has been changed from
time to time in order that officers might rotate
in the various duties. As of 1 July, 1938, the
N.C.R., Commander’s Staff is as follows:

Lieut. Comdr. C. C. Kolster, C-V(S), U.S.N.R..
Liaison Officer (W1KF).

Lieut. Comdr. W. H. Miller, C-V(8), U.S.N.R.,
Material Officer.

Lieut. M. D. Chace, C-V(8), U.S.N.R., Personnel
Officer.

Lieut. i. L. Burrows, C-V(S), 1.8.N.R., Signal
Officer.

FEnsign R. K. Bullard, C-V(S), U.S.N.R., Oper-
ations Officer (W1AN).

Licut. (jg) N. T. Abbott, C-V(8), US.N.R.,
Assistant Operations Officer (W1ATO).

Lieut. L. G. Cumming, C-V(S), U.S.N.R., Supply
Officer (W1FB, WIBV).

Lieut. (jg) A. E. Lipell, C-V(S), U.S.N.R.,
Executive Officer (W1AJK).

All units are active throughout the year. Dur-
ing the nine months period from September 1st
to July 1st, the District sponsors an annual radio
competition patterned after the National Compe-
tition, with a trophy awarded at the conclusion
of the active drill season in June. Each year a
military drill competition is held, the winner of
which receives the District Military Efficiency
trophy.

The training program for the Naval Communi-
ration Reserve includes not only procedure prac-
tice for radio drills but also military drill and
instruction in duties on board ship. Active duty
at Naval Stations and on board men-of-war is
also provided to a percentage of the personnel
each year. During this past summer, eight officers
and forty-six men of the N.C.R. have performed
two weeks of active duty with pay on board the
following ships: U.S.S. Badger, Dickerson, Hamil-
ton, Roper, Schenck, Tatinall and Tillman — all
destroyers of the Training Detachment, U. §,
Fleet, and at Naval Radio, Boston, Naval Re-
serve Aviation Base, Squantum, Mass., and the
various Radio Direction Finder Stations of the
First Naval District.

The District publishes monthly a paper de-
voted to the activities of the Communication
Reserve, called the Intercept. Instructional mate-
rial, general information regarding the Navy, and

(Continued on page 10%)
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Simple
Vertical
Antennas

*

BY T. M. FERRILL, JR.* WILJI

*

Simple top-load capacity for low-frequency vertical
antenna. A four-foot diameter ring of 14-inch copper
tubing with copper wire spokes forms an effective disc
for top-loading capacity.

Practical Construction Methods for Low- and
High-KFrequenecy Bands

nURING recent years, little attention
seems to have been given vertical antennas, and
only in the past few months has interest in them
been revived. Probably one large reasun for their
unpopularity is the vague impression that con-
struction of a vertical antenna involves big pipes
and large strain insulators. Also, to obtain a
height above ground of j-wavelength (height
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