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Without Dependence Y}
on Local ReBroadcasting **

You'll like this S.W. job as engineered by
Kruse, Geloso and Grimes, who have mas-
tered the problem of A.C. Short-Wave
reception, using a Screen-Grid Amplifier.

PIOT SUPER-WASP

Short-wave and Broadcast Receiver, 14 to 500 Meters
In Kit Form for A.C. or Baitery Operation.

CUSTOM SET BUILDERS’ PRICES
Kir K-115—The A. C. Super-Wasp. Use your own
ABC pack or Pilot K-111 at $16.50, specially de- $3 450

signed for the Super-Wasp. Power Pack and
Tubes extra . ..oooiirriiii i ieii ittt

Kir K-110—The battery-operated Super-Wasp. Bat- $2950

teries and Tubes extra ............ .............

Imor RADIO & TUBE CORR P“_O

323 Berry Street, Brooklyn, N. Y.

234 So. Wells Street, Chicago, I1l.

1278 Mission St., San Francisco, Cal,

JOINING THE RADIO INTERNATIONAL GUILD

“H" costs only 50c for a full year’s membership, which includes lapel pin,
certificare, and the (fuild’s Official Organ--"Radio Design” published guars
terly. KEneclose 50c coin or stamps with this coupon, and return to Radio
International Guild, 103 Broadway, Brooklyn, N. Y.

Name .....
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NATIONAL TMU

INEW MODEL TRANSMITTING CONDENSERS

These new transmitting condensers are made in two series:
000 wolt and 7500 volt, and embody all the very latest
fuatures for efficiency und steadiness of signul. Al plates have
rounded edges, und similar fine points of design and sturdy

it is not possible for us to furnish Micalex insulation for
condensers intended for commercial uses. In such cases we are
equipped to furnish Krolite #a-rubber or other standard and
accepted insulating materials.

construction will be found throughout.

i MICALEX INSULATION
NATIONAL TMU Transmitting Condensers can be fur-

nished with M-calex insulation
under special license agreement
with R, C. A. Under this agree-
ment Aticatex insulated TMU
Candensers may be sold only
for amateur and experimental
nges,

Original Model A

. Trite for
full information
und prices

ATIONAL VELVET VERNIER
PEALS

The ariginal and matchless
clvet Vernier Dial used by ama-
urs the world aver, Available 1
inus divisions, List Price: 3
iameter or 4 diameter, $2.50.

NATIONAL Amateur Equipment is used and ap-
proved by transmitting and receiving amateurs the
world over. Special types of transmitting condensers
and other amateur equipment made on order. Prices
pladly sent on recelpt of specifications.

The NATIONAL 3W-4 Screen-Grid Short-
wave set, A compact efficient shortwave set
with an andio svstem renlly designed for short-
wave work, Equipped with special cabinet and
coil storage for 5 coils in addition to the one in
use in the set, Will operate on NATIONAL
1 No, 35808 nower-supply unit, List price of
uarts with four transformer cuils, without <
cabinet or tubes, §4Y.50 — cabinet $5.28 extra,

NATIONAL COMPANY INKC.
ENGINEERS AND MANUFACTURERS

61 SHERMAN ST., MALDEN, MASS.
Established 1914 <§{Z> W. A. Ready, Pres.

v You Saw It in QST — It Identifies You and Helps @57

iver, transmitting
sion 1abo)
si.ist price e

PRICES

Model TMU Condensers are made in stock siz

25 up to
K05 mfd. in the 5000 volt
series, and up to 00025 mid. in
the 7500 volt series. Special
sizes can be made to order.
Write us today for complete
prices and information, men-
tioning )57,

The NATIONAIL Precision
Velvet Vernier Dial Type N, & 47
salid German silver precision dial
with real vernier making av nrate

ble to 1710 division.
sigued for shortwave
and  pre-
tory equipment s
By, &6




TEMPERATURE-CONTROL
BY GENERAL RADIO

Type 547-A
Temperature~
Control Box

IN the ¢ourse of research that has extended over more than a
year, the General Radio Company discovered that a temperature-
control unit which is to operate satisfactorily outside of a constant-
temperature room must be more than an assembly of thermo-
regulators, heaters, and insulating materials. As a result of this
work, we announce two single-stage constant-temperature boxes
with excellent characteristics.

The Tvpe s47-A Temperature-Control Box maintains its tempera-
ture at any asugncd value between 40 and 6o degrees C. within
= 0.1 degrees C. for a variation in room temperature Cof + 20 degrees
F. The heater operates from the 110-volt power supply. There is
provision for controlling two Type 376 Quartz Plates, but the box
is by no means limited to that use. Price: ‘.pI)O 0o.

The Type 547-B Temperature-Control Box is similar, but it
maintains its temperature to within = 1.0 degrees C. under the
above-mentioned conditions. Its price is $140.00.

GENERAL RADIO COMPANY

30 STATE STREET
CAMBRIDGE A, MASSACHUSETTS
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MERSHON

__ FIECTROLYTIC

CONDEN

"INGINEERED into your ¢
~4 MERSHON Electrolvtic C
and insures its efficiency.

ircuit or built into your set — the
‘ondenser modernizes its construction

It saves weight, space, cost, trouble and replacements! It gives you
capacily far beyond your fondest dreams!

sy

For instance, 72 microfarads in 32 cubic inches

[t gives you a new low hum-level: and a new high
\tandard of tone quality.

And because it's self- healing, it gives life-time,
wear-proof. {rouble-free service that makes ils low
first-cost its last cost as well.

Our Engineering Department will be
glad to give vou tull details of the proper
installation for your new circuit or set.
Just address
Mershon Dirvision
THE AMRAD CORPORATION
AMedford Hillside, Mass.

DISTRIBUTORS

Here'syourgold-
en  opporlunity
to make real
money with the
Mershon Line.
The first time a
distributing
proposition  has
everbeen avail-
able. Wire us
for full details
at once.
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The American Radio
Relay League

The American Radio Relay League, Inc., is a non-commercial association
of radio amateurs, bonded for the promotion of interest in amateur radio com-
munication and experimentation, for the relaving of messages by radio, for the
advancement of the radio art and of the public weltare, for the representation of
the radio amateur in legislative matters, and for the maintenance of fraternal-
ism and a bigh standard of conduct

It is an incorporated association without capital stock, chartered undee
the laws of Connecticut. lts affairs are governed by a Board of Directors,
clected every two years by the general memhcrslnp The officers are elected or
appointed by the I)nc‘gtors The feague is non-commercial and no one comn-
mercially e¢ngaged in the manufacture, sale or rental of radio apparatus is
eligible to membership on its board.

“Of, by and for the amateur,” it numbers within its ranks practically
every worth while amateur m the world and has a history of glorious achieve-
ment as the standard-bearer in amateur affairs.

Tnquiries vegarding membership are solicited. A bona fide interest in
amateur radio is the only essential qualification; nwnershxp of a transmitting
“§tation and knowledge of the cade are not prerequisite, Correspondence should
be addressed to the Sccretary.
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EDITORIALS

ITH Sacred Wouff-Hong dangerously

§;s/ brandished in extended right arm, Ye
Ed with left band rapidly pick-picks
following interesting tune on well-battered
editorial typewriter as this month’s words of
cheer and wisdom. The words, we hope, will be
found wise; for they are not, we fear, very cheery.
We amateurs must become more frequency-
conscious than we are. There is too much off-

. wave working, and we are getting into trouble for

i services.

it. There are many stations working outside the
amateur bands. We sare interfering with oiher
The protests are accumulating and
trouble is ahead for amateur radio if we do not
eorrect the situation. We are making a bad

~ record for our entrance at coming international
. conferences, Madrid in particular. QST has had
- many an editorial on the necessity for complying

with the regulations. NHometimes our members
are inclined to wonder why Headquarters har-
rasses them on this question when the federal
government itself is Jax in enforcement. 1t is
for our own good that QST does it. We see without
question the troubles in store for amateur radio
if we do not improve our ways. We must be more

© eareful and more precise in our frequency settings.
- Just listen to sowme of the things we are doing:

There is. a public transatlantic telephone serv-
ice between England and this country. One of the
frequencies used by the British station is 14,440
ke, (20.78 m.). On Christmas day American
amateurs put this important circuit out of busi-

- ness completely for six hours. Holiday daylight
- operation on 207, of course, but outside our

" band.
- is GBW.

We've done it every Sunday since. This
Another of the British 'phone trans-

' mitters in this circuit, GBS, uses about 6985

" ke,

(42,95 m.). We similarly put it out of busi-

ness frequently. These frequencies are unfor-

. tunately near our own bands, only 15 kiloeycles
¢ away from our 7000-band and 40 kilocycles away

from our 14,000-band, but we can't help that.

" England made the assignments and they are
+ proper enough under the 1. R, C. 'The GBS fre-
" quency is between the edge of our 40”7 band

and WIZ, yet many amateurs scem to think

. that WIZ is a safe limit for them. It isn’t. Our
“ hand does not run down to WIZ. WIZ is on
- 6965.3 ke,

Then there’s the Army-Amateur system
frequency of 6990 ke., *“inside” of both the
AT&T 'phone and WIZ, and completely over-run
by amateurs, but outside our band.

Incidentally, while we're talkmg about “40”

" WEM’s assigned frequency is 7400, not 7300,

It is not the high-frequency limit of our band but
a third of the width above it. Yet amateurs are
about as thick between 7300 and 7400 as within
the band.

‘There’s similar trouble on **80”, only more so
if possible. The channel at 4045 ke, {74,165 m.)
helongs to the Navy and is used by Pearl Harbor
and also by fourteen Navy and Naval Rescrve
stations eust, of the Mississippi for reserve work,
It is being badly interfered with. The Navy
Department files from five to ten complaints a
week with us and has now adopted the policy of
referring its complaints to the Department, of
Commerce for veal action. Now NAA itself is
outside our band, being on 4015 ke. (74.92 m.),
but this pet Navy channel is away out beyond
that, and almost to WIR. WIR is on 4054 ke.
{74 meters flat) and thus is not at all the edge of
our band but a whole meter away.

Does any amateur think that we ¢an bust up
the AT&T and the Navy and make them like it?
Does auyone think we're erying wolf when there
is no wolf?

Off-wave operation of course is a direct viola-
tion of the terms of a station license. Then there iz
this specific reference in paragraph 5 of Article 4
of the Washington Regulations: *In cases where
frequency bands are assigned to a specified
service, stations in that service must use fre-
quencies sufficiently remnote from the lmits of these
bands, so as not to produce serious interference
with the work of stations belonging to services to
which are allocated immediately neighboring
frequency bands.” (Italics ours.) Great Britain
gives her amateurs ouly 7050 ke. to 7250 ke. so
they'll be more likely to remain with the band
internationally designated for amateurs. We've
asked for, and received, the whole band, on our
representations that we’'ll stay inside it, but we're
not doing it !

We've said many times before, and we repeat
it here, that this is & problem which each indi-
vidual amateur must solve in his own station.
Our League can work for all of us as & class, to get
our operating regulations specified satisfactorily
and to protect our rights, but we begin to lose
our standing as a class when many individuals
amongst us start violating these agreed regula-
tions. The League can’t go out and tune and
supervise every member’s station. The individual
must do that. It is, we repeat, of the utmost
seriousness that each amateur make himsell
precision-frequency conscious and secquire ac-
guracy in his own station,

Some amateurs, a very few, work off-wave
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deliberately. They are in the same class ag any
other deliberate law-breaker and we hope we'll be
pardoned for hoping that their halyards soon
break, their condensers biow and their tubes
burn out. We would be much betier off without
them. With most off-frequency amateurs it's a
case of ordinary earelessness or dumbness,
Replies to our Official Observers indicate that the
great. bulk of such illegal operation is uninten-
tional. But the exeuses! 1 thought WIZ marked
the limit of our H-hand.” It doesn’t, OM: it’s
35 kiloeveles or over 109 outside our band. **1
thought WENMN was our high-frequency limit at
407" It isn't, OM: it's 4 round hundred kiloeycles
from our edge. 1 thought I was adjusted all
right but found out that my mother had dusted
in my radio room and disturbed the setting.” For
the love of Microfarad! **I thought — " Why
didn't you know! Dusted, eh? Doesn't every
amateur know enough not to open up on a trans-
mitter without checking the frequency afresh?
{At least, why couldn’t these eggs put their sets in
hoxes, or put set-serews on the shafts, or hang a
sign on the radio-room door: *No dusting
wanted to-dayv ")

There is only one safe poliey: Never operate
a transmitter without checking its frequency
against a known source. 1t iv not enough to check
it agninst o Himsy heterodyne calibrated month
before last, etther. That is not a “*known source.”
Check the heterodyne too, against known signals.
Check it first, in fact.

There has been much material in QST on cheap
and easy methods of deriving premslon gettings
for transmitiers. Dig 'em down, OM. We'll have
more, too; much more, Here are some more
situple suggestions. Build yourself a sturdy un-
shielded heterodyne — coil, condenser and tube.
Something like Dudley's in November QST for
instance, Put it on a shelf on the wall above your
left shoulder. Leure 4t there — never remove it

Marcw, 1930

Don’t use it ag a monitor; build yourself another
portable shielded heterodyne for that, Uze this
one on the shelf only as & miniature sender, Do
vour listening only on your receiver and vour
monitor. Get that? All right, now listen on vour
receiver and receive some sigonals of known
frequency: Standard Fregueney fransmissio
harmonies of known broadeasting stations, com-
mercial stations on known frequencies, Iuch
time you receive such a signal, reach back and
tune this sturdy heterodyne to zero beat with
that signal in the receiver. That is then u
known frequency on the heteradyne. Do that
with more known signals — many of them. Thus
vou acquire a calibration, a curve for your
heterodyne. Keep it up. Check it every night, Add
points, perfect the curve. Verify it constantly.
Never trust it fo be right from night {o night
without verification. You'll learn to verify it
within 60 seconds of opening the station each
night, and then you can rely on it. Now remember
to leave it on its shelf. You're going to use a
separate shielded heterodyne for 2 movable mon-
itor. Plug the 'phones in the monitor now, start
up the transmitter, find it in the monitor, monitor
it for quality. Shut off the transmitter and tum
on the heterodyne frequency-meter ifor that is
what it is, now that vou have i culibrated),
adjust the frequency-ineter until you hear if in the
monitor. Then read vour frequency and know
where you are. Do this every time you open the
station. Get frequency-conscious! Remember
that everlasting personal vigilanee is the only
way to keep on 2 legal frequency.

We ARR.L. folks have licked many 4 hard
job where the only solution lay in the coiiperation
and effort of the individual member, his realiza-
tion that he must do his own part or the game is
hurt for him and everybody else. This is a prime
example of such a cage. You must do this yourself.
I¥s upio you!

K. B. %,

United States Civil Service
Examination

HE United States Civil Service Commis-
sion announces the following open competi-
tive examination:

JUNIOR PHYSICIST
Applications for junior physicist must be on

file with the Civil Service Commission at Wash-

ington, 1. (., not later than March 25th.

The examination is fo (ill vacancies in the U, 8,
Naval Research Laboraiory, Bellevue, D. (.,
and in the Bureau of Standards, Department of
Commerce, Washington, I}, (0., and in positions
requiring similar qualitications.

The entrance sulury is #2000 a vear

Higher-

salaried positions are filled through promotion.

The work of the Bureau of Standards includes
many branches of physics, chemistry, and en-
gineering, such as mechanics, heat, opties,
slectricity, sound, metrology, metallurgy, radio,
electronics, engineering (gas, electrieal, mechani-
cal, ete.), also industrial technology, including re-
search and standardization, and offers valuable
experience in these professions, corubining as it
does fheoretical, experimental, and practical
work. Applicants should indicate what lines of
work they would prefer and also what lines of
work they congider themselves besi prepared to
undertake, briefly setting forth their reasons, The
duties of the appointee will be in connection with
original investigations in some ficld of the
Bureau's work. The chances for advancement are
good for those who prove capable

{Coniinaed un page 57}
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Frequency Standardization

A Precision Method for Checking the Frequency of a Crystal-
Controlled Oscillator Against Mean Solar Time

By J. K. Clapp* and John D. Crawford*
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MATEUR, commercial, and military needs
for radio channels have multiplied
with such extreme rapidity during the
last vear that we are already feeling the

Ptfects of severe ¢rowding. Every eyele of band
width has been definitely allocated by interna-
tional agreement and the trespass of one service
upon the band of another has become an offense
even more serious than trespass upon another's

EARTH

1
' § REVOLUTION PER DAY 35500

1
ek RPS.
86,400 s

2 REVOLUTIONS PER DAY
R.PS,

His very life depends upon keeping all that he-
longs to him and he jealously guards it from
encroachment by others. Then comes 4 time when
surveys are made, corner markers are put in
place, and trespass becomes a gerious offense.

A few vears ago when there were few channels
in use, it made little difference what operating
frequency a station chose so long as it did not
seriously interfere with anyone else. As the de-

1-Ke.
MULTIVIBRATOR i0 Ke.

OSCILLATOR

10,000 RPS.
1000 RPS.

FIG 1.~ AN IMAGINARY MECHANICAL SYSTEM FOR TIMING THE j0-KC. ONCT{1 A=

TION OF 4 TRA?
Needless iv suy, the proportions ure for jrom actual,
land. This congestion of radio services is in many
ways analogous fo the problem presented by an
increasing population on an island whose houn-
daries are. of course, immutably tixed. When the
population is small and there is plenty of room
for evervone, the location of the boundary be-
tween one plot of ground and another is not a
matter of great concern. Ag the number of in-
habitants increases, crowiing begins and an in-
dividual has only enongh land for his own use.

#enerud Radio Co., Cambridee &, Mass,

VSMITTER BRY THE ROTATION OF THE KEARTH

mand for ehannels increased, however, more at-
tention was of necessity devoted to keeping each
station somewhere near its assigned frequency.
Now, definite boundary lines have been estab-
lished and fo each station falls the individual
vesponsibility of keeping within  them. The
amount of allowable drifting or **slopping-over ™
into adjacent channels is lessening just as fast as
progress in frequency standardization will let it.
Furthermore, as the tolerance becomes smaller,
the enormity of trespass becomes greater. Fre-
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THE COMPLETE FREQUENCY STANDARD
SEMBIY
Lhe units indicaterd by the lotters are as follows:?
A The Uming unit condaining the amplifier and syn-
chronous clock,
B-C-D) — Multivibrators.
14 i serature control box and o
F e Power control for the tem
ascillator,

A8

Ulator undt,
fure  equipment and

Marcr, 1930

quency standardization is, therefore, of vital
concern to all.

For the individual station there are already
means for measuring the limits outiside of which
be may not go. Frequency meters of one kind or
another are available if one chooses to look for
them, but all depend for their calibration upon a
direct comparison with a standard of known re-
liability. If a tuned-circuit frequency meter or a
piczo-electric oscillator is the station standard, it
ilepends upon the calibration made by the manu-
facturer who probably compared it with a piezo-
electric oscillator whose frequency was known
with a higher ovder of precision. “How,” the
reader asks, *does the manufacturer measure the
frequency of his standard oscillator?” Perhaps he
compares it with another standard still more pre-
vise, Who checks the latter standard? We shall
discuss the general aspects of this problem and
then describe a solution that hag heen worked out
in the laboratories of ihe General Radio Com-
PANY.

To deseribe the means by which we obtain the
ultimate standard of frequency it is first necessary
to understand one extremely important but sim-
ple coneept. It is known in one form or another to
all of us: that frequency and time mean the same,
By frequency we mean the number of events that
occur in a given time interval, and the same ides
may be expressed by specifying the time that
clapses between events. Sixty cycles per second
conveys exactly the same information as one-
sixtieth of a second per cyele; one is merely the
reciprocal of the other. The designers of clectrie
clocks recognize this principle by driving a clock
train from a synchronous motor which operates
from the comumercial alternating-current power
supply. Whether or not the clocks keep true time
depends entirely upon the aceuracy with which
the generating station maintains its frequeney,
The clock, therefore, is & standard of time: it. is
also a standard of frequency. A piezo-electrie
oscillator is a standard of frequency; it is also a
standard of time.

‘With this idea in mind we look about us for the
most reliable standard of time or frequency that
we can find and after examining all man-iade
clocks, we go back — as does the astronomer —
to the diurnal revolution of the earth for our
fundamental standard of time, because we know
that the earth turns on its axis al a4 uniform rate.
The length of each Rolar Day (as determined by
the transit of the sun across a given meridian)
changes from day to day throughoui the year,
but the asironomer averages this value, calls it
the Mean Solar Day, and takes the 1/56,400th
part of it for the standard second. We now have a
standard time interval (and a standard of fre-
quency) upon which we can depend.

In the United States the U, 8. Naval Observa-
tory at Washington makes daily determinations
of the length of the Mean Solar Day from which
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they adjust their standard clocks. With these as a
reference, time signals are fransmitted hy radio
for the use of everyone who cares to histen. The
same procesg is repeated in other principal coun-
tries of the world and by means of time signals
these daily determinations of the Mean Solar
Day are intcr-compared. Then, if we can find a
way of making this ready-made frequeney stand-
ard meet, our needs, we have a basis for interna-
tional frequency standardization.

Before a s.andard operating at a frequency of
one eyele per day can be used for making radio-
frequency measurements, some kind of an inter-
mediste mechanism must be provided, To give

ASTRONOMICAL
OBSERVATION
CONSTANT FREQUENCY
SOURCE 2
(Werking Standiard)
5"“_““""“0 TIMING CONVERSION USEFUL
,NTE":‘SAL ™} EQUIPMENT EQUIPMENT oureyr
fIG 23— OUTLINE CHART FOR A4 FREQUENCY

DETERMINATION SYSTEM

some idea of the magnitude involved in such a
transformation, suppose that we have a trans-
mitter operating at 10 kiloeyeles and that we
wish to cheek its frequency against the rotational
frequency of the earth. Then imagine the earth to
be a huge pinion-gear rotating once in every
twenty-four hours. lmagine, furthermore, that
the transmitter is another gear turning once in
every ten-thousandth of a second. T'o link the two
would require an intermediate gear train with a
ratio of 1 to 864 million.

At first glance a precise comparison between
quantities o vastly different in magnitude would
séem to be impossible, but there are several ways
of accomplishing it, all of which may be repre-
sented by the outline of Fig. 2.

"We first extablish a source of radio-frequency
voltage whos frequency is ag constant as is pos-
sible for us to make it, in order that we may say
safely that its frequeney al any iustant will
deviate from its average frequeney hy an ex-
tremely smal amount. Next, if we provide some
means of conmting the number of cveles executed
by the working standard during a given interval
of time, we can compute the average frequeney of
the working standard by taking the ratio hetween
“number of ryeles” and “interval of time.” If
this time interval has been precisely determined
in terms of the Mean Solar Day, we have at once
determined the average frequency of the working
standard in terms of the rotational frequency of
the earth. This is the first step in linking a radio-
frequency standard with the rotation of the
curth,

‘The best working standard that we can obtain

OsT 11

atb present is 8 lempersture-controlled piezo-slee-
tric oscillator which must operate of necessity at
radio frequencies. (ne of the most convenient
counting mechanisims is the cloek train used in
exactly the same way as in a time-keeping cloek
where it connts the number of impulses of the

THE REAR OF THE STANDARD FREQUENCY
ASNEMBLY
The covers are of nivkel-plated hyrnss with the ceee ptiom of the
temperature ponfrol and osellator bor which ¥s of halsawrond,
Jack-top binding posts factivate maiing ronnectrons bebween.
the units.

pendulum or the balanee wheel, By driving the
elock train with a synehronous motor, as is done
in the commercial electric clocks previously
referred to, we have at onee a means of conuting
the number of eycles executed by a source of
alternating current in a given time interval, A
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synchronous motor to operate at radio freqyuen-
cies is for practical purposes an impossibility, so
we again adopt the idea of frequency conversion
and look for some means of “reducing’” the high
frequency of the working standard to a lower one
{say 1000 cycles per second) at which a syn-
chronous-motor-driven clock can be made to

THE TEMPERATURE-CONTROL BOX REMOVED

FROM ITS BALSAWOOD HOUSING
The mrﬂllnfor Jits 1n the compartment fo the right. The
ﬂze nm»r ()Ol' 1 h»r-* are fwa xmgps

mrh vpl of heaters mw a /m# dm/we ol‘ tem pmzrurr rer/ulalmn;
ercury-column type ther ¢ controls 1s ted
f the guler boz and the oli'zer i belwwn the case and
heater of the inner box, The buses wre constructed of
aluminum and nsbesios hoard,

operate satisfactorily. The actual method of ac-
complishing this reduction in frequency is
described in detail in another part of this
article.

Having established a constant-frequency source
and compared it with the standard time interval
by means of the intermediate timing equipment,
we are now ready to make practical use of the
frequencies which we shall derive from it. For-
tunately this is the simplest part of the entire
problem, for the technie of obtaining useful fre-
quencies from a single frequency standard is
known In a rough way, at least, to everyone who
has ever had experience with vacuum-tube oscil-
lators. A large number of harmonie frequencies,
which are multiples of the standard frequency,
ean be derived directly from the working stand-
ard itself and, by the addition of special distorting
oseillators and amplifiers, the number of these
higher frequency points can be extended over a
wide range.
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THE FREQUENCY STANDARD

In the foregoing discussion we have outlined in
a general way a few of the fundamental problems
involved in frequency standardization. We now
propose to describe the equipment that has been
developed.in the laboratories of the (General Radio
Company for mwaking direct frequency compari-
sons with the rotational frequency of the earth.
The equipment is in many respects & unique
rlevelopment which was occasioned, of eourse, by
the necessity for maintaining frequency stand-

THE OSCILLATOR AND ITS ISOLATING
AMPLIFIER

i the other the amplifier.

bmveefe the luinxx and the

The vear tube 13 the
T'hf pinte {
frning mudww‘/r
of @ universal joint zuwrj_ in "mmrmm a dml an Hm mntrm{
panel to o maall ver shich permiia  minude
changes i frequeney, The ] f‘p u[ this enntrol causes
frequency variation of only four pa

ards having a precision well in excess of the pre-
cision of calibration that General Radio would be
expected to undertake within the next few years.
That the development has been suecessiul is evi-
denced by the fact that the eutire standard of
frequency assembly has been put upon a com-
mercial basis and the units are now being supplied
o other laboratories interested in the stand-
ardization of frequeney. This fact emphasizes
better than anything else the idea that this
equipment, is rugged, reliable and highly precige.

Because the entire system can be so readily
broken down into discrete groups, the slandard-
frequency assembly has been built up on the
unit plan. As shown in the accompanying photo-
graph, the equipment is designed to mount in a
standard telephone relay rack. At the bottom of
the rack are placed the power and heat-conirol
panels, the first carrying trickle chargers for
both the @-volt and 150-volt batteries which
supply the entire equipment, and, the second, the
series resistance and relays for controlling the
amount of heat supplied to the temperature-
coritrol unit. The temperature control unit. is the
large unit near the center of the assembly and




Alarcu, 1930

sbave it are mounted, in order. three multivi-
brator units and the timing amplitier,

4 brief outline of the mechauisin of operation
of the assembly deseribeid above may now be
given.

TEAMPERATURE CONTROL UNIT AND OSCILLATOR
The tetnperature-control equipment is de-
signed to ma.ntain the temperature of the crystal

bar within (L1 degree (., and the crys.
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tal frequency-control element in the assembly is a
piczo-electrie ogcillator, in which the quartz bar
is kept as free from the effects of circuit changes
as possible, This oscillutor aperates at a conveni-
ent value of frequency, in the neighborhood of
100 kilocveles. For mechanical reasons, it is not
feasible to operate any form of *evele counter”
directly at this frequency, so it hecomes necessury
to reduce the value of frequeney by frequency-

tal oscillator cireuit with its isolating
amplifier to within 0.1 degree !, The
femperature control svstem is based
upon two complete units, esch with iis
own heaters. thermostat and  heat-
Wistributing sud attenuating layvers, one
mointed within the other, With this
construction, the nner unit has to op-
erate against only the small fluctua-
tions in femperature which remain from
the control of the larger unit. The crys-
tal mounting is pluced in the inner unit;
the eircuits, drive tube and isolating
‘a.mpliﬁer. are placed in the outer unit.

The cireuit has heen carefully ehosen
and adjusted-so that the frequency of
the crystal oscillator is as independent
us possible of the variarions in the
eoils, condensers, resistors, and tubes.
A long-life repeater tube is employed
as the driving tube and is operated
at greatly reduced voltages, so that its esti-
mated life is five years; the tube in the
assembly ut the (Ceneral Radio Company's
laboratory has been in continuous operation for

Out,aur

a2l
' Controf
Yottage
Pl s — A SCHEMATIC MULTIVIBRATOR

CIRCUTT
The crecn-arid tube ix the {npui-coupling umgmmr
siral the o trindes ure the oxeillotors, The Yy
Coxetllation gx determaned by the mpucitance of [/m e
L densers O inid the resistance of Rp,

nearly two vears. The average frequency of the
ervstal oscillator has beeu constant within plus or
ruinus two parts in one million over a period of
several inonths: the average daily frequency
generally lying within one part in one million of
the weekly or monthly average. This aceuracy is
perhaps more readily understoad when it is stated
that the output frequency at 1,000,000 eveles per
=econd (1000 ke, in the middle of the broadeast
hand) is known to better than two eyveles per
secotud, ur within 0,0002 per cent. The fundamen-

ONE OF THE MULTIVIBRATORS

The tuhes af the left qre the mulbivibrofors and those (o the right are the
Frepnt and out put am plifiers, Songamo
weed for tuming the nudtioibeator ¢
nhes ta the left
trhes is fur adinsting the control poltage and hence the *
the multiodbrator ax dexerihed i the lert,

A condensers qpd thelr tap switch,

? , are on the swmall ponel behind flu?
The targe potentiometer partly obsenred by the wmplifier
condral order™’ of

T

dividing equipment. This is where the multivi-
brators come into the picture.

THE MOLTIVIRRATORS AND SYNCHRONOUS CLOCK

A multivibrator, in oue of its simpiest forms,
i just n {wo-stage vesistance-capacity coupled
amplifier with the output connected directly
back to the input. Under these conditions the
amplifier “motor-hoats’” violently at a frequeney
determined mainly by ihe values of resistance and
eapacitance emploved. 1t is a rather special type
of oscillator, since it has no * LC" cireuit, and for
this reason it has been given other names, among
them being “*‘multivibraior’ and ‘‘relaxation
oscillator,” It is » characteristic of this elass of
ogeillator that the frequency of oscillation may be
influenced readily by the introduction of a smail
harmonic voitage into the cireuit. 'The multivi-
brator frequency does not change smoothly or
eontinuously with the magnitude of this intro-
duced voltage, but assumes discrete  values
which are definitely related to the frequency of
the control voltage. T'his is best illustrated by an
example:

muppoese that the multivibrator alone operates
at « lundamental frequency of something like
t ke, and that we introduee into its cirenit a
voltage from an ordinary oscillator operating at a
fundamental frequency of 10 ke, and, furthermore,
that the magnitude of this 10 ke. voltage is
adjustable. On introducing a small voltage, we
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find that the multivibrator frequency may change
slightly, but ibat it assumes s frequency of
exaetly one ke., or & frequency which is just one-
tenth that of ihe controlling oscillator. As we
increase the controlling voltage from the 10-ke,
oscillator, the frequency of the controlled multi-
vibrator will not c¢hange until the voltage intro-
duced has been increased by an appreciable
amount. When the voltage has been inereased
snough, the multivibrator's fundamental fre-
quency will suddenly change to a kigher value,
which will be found to he just one-ninih that of
the eontrolling oseillator, and so on, for one-
ighth, one-scventh, ete. While the multivibrator
is in control at oue-tenth of the irequetiey of the
eoputrolling oseillator, its tenth harmonic is synchro-
uized with awd controlled by the fundamental
frequency of the controlling oscillator. This
condition may he maintained for long periods of
time {weeks and even months) and while so
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tons of the crystal; one second on the elock face
then corresponds to exactly 100,000 oscillations
of the crystal. If the erystal frequenvv is exactly
100,000 cyeles per see :ond, then the elock keeps
true time; if the ervstal frequency is higher than
100,000 ecyeles per second, then the elock gains
on true time in the same percentage that the
mwstal frequency iz above 100,000 cyveles per
second. I the clock is compared dr,r_urdlelv with
andard time, as by comparison with the time
signals transmitted from the Naval Observatory,
then the number of seconds recorded by the clock
in twenty-four hours (or other standard interval)
to the number of seconds in the true time interval
is the ratio of the frequency of the crystal to
100,000, By means of auxiliary equipment on the
elock, it is possible to compare the clock reading
with the radio time signals to .01 zecond in
twenty-four hours. If the clock gains 0.1 second in
twenty-four hours, the ecrystal irequency is

roughly one part in & millian above

100,000 cycles per second or the aver-
age crystal frequency is  100,000.1
cycles per second.

1t is evident now that the purpose of
the frequency-dividing equipment and
the svnehronous-motor clock is io eount
the wumber of cycles execuied by the
erystal oscillator in a standard time {n-
terval. Since the definition of frequency
is “the number of recurring events, of
identical nature, occurring in one sec-
ond,” we see that this means of “tim-
ing™ a erystal is a fundamental one,
since the number of eyeles exeeuted
in the standard time interval is deter-
rined, While we speak of this (‘quip-
ment as a ‘froqueuw standard,” the
real standard is the period of the
earth's rotation on its axis. The crystal,

BENDIND THE PANEL OF THE TIMING

e, mondtivtbrator,

aeeurate eompar.

nput,

maintained constitutes a practical frequency
divider. By choice of the eircuit conditions, a
given frequency may be divided by any whole
number between 2 and, roughly, 50. In the
standard-frequency assembly the 100-kilocycle
erystal frequency is divided by 10 to obtain a
10-ke. fundamental frequency, harmonics of
which are desired for calibration purposes as
mentioned above, and then this 10-ke. funda-
mental frequency is again divided by 10 to obtain
a l-ke. fundamental frequency for the operation
of the synchronous motor of the clock.

In this arrangement, one cycle of the 1000~
eycle output corresponds to eractly 100 oscillo-

UNTT

The synchronous motor «ith {ts certival shaft is in the cendre. The votor
fricens by three pairs of coils, which are cnergized by the antpnt of the
The motor shaft is connecicd by gearing with the clock
ot the right and thp micro~dial ai the left. It is by menns of the Intter that
one with standard time signols are made, The tubes, with
the auxddiary apparatus shown, constitute the amplifier for the 1,000-cycle

or working standard, is simply the io-
termediate oscillator, of constant fre-
quency, employed in siepping up the
frequencv of the earth's rotation (one
cycle in twenty-four hours) to & con-
venient value (100,000 eoveles per
second) for use in radio-frequency
measurements.

Two multivibrators are emploved as frequeney
dividers for reducing the frequency of the work-
ing standard fo a value such that a synchronous
motor may be operated. For convenience in mak-
ing use of existing equipment. the output fre-
quency was chosen at one kiloeycle: the syn-
ehronous motor with its clock train was designed
to keep true time when supplied with a frequency
of exactly this value, For further convenience the
frequency dividing stages are arranged so that
the first operates at 2 fundamental frequency of
10 ke. Harmonies of this frequency are available
for calibrating purposes, and this arrangement,
provides standard frequencies at every 10 ke,
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over a considerable portion of the frequency seale.
This 1s particularly useful in the broadeast band
of frequencies, where the channel assignments are
hiased upou this separaiion; u standard frequency
i available directly from the equipment for each
of these channels, and the frequency is known
with the same percentage accuracy as the fre-
quency of the working standard. ‘the third
multivibrator unit is emploved as a frequency
raultiplier, or harmonic emphasizer, for inereasing
the energy of the harmonies of the crystal oseil-
lator; this unit is of particular value in obtaining
standard frequencies in the high-frequency por-
tion of the radio-frequency spectrum (short
wavelengthsi,

In the standard operated at the General Radio
laboratories, the erystal happens to be adjusted
for 50 ke. instead of 100 ke, In one day this erystal
executes 4,320,000,000 oscillations. If the time
signals are exact (which they are not, due to the
lag of telegraph lines aud errors in the transmit-
ting clock, so that the signals must be corrected
for precise work s and the clock is compared with
them to the nearest 0.01 second, the number of
aycles exeeuted in twenty-four Lours is counted
to within plus or minus 250 cycles. This crystal
executes  1,530,000,000,000 oscillations in one
vear. and since it has been running nearly two
years it has executed over 3,000,000 million oscil-
lations — and it is still able to “shimmy ™!

. USING THE STANDARD

' S0 far we have heen concerned mainly with the
method for determining the frequency of the
erystal oscillator. Having established a standard
of frequency, the next problem is to make use of
it. In the assembly deseribed, separate outpug
amplifiers are provided on each multivibrator
unit, so that through these amplifiers we have
available distorted wave outputs at fundamental
frequencies of 100, 10 and 1 kiloevcles per second.
For the two higher, the harmonic ouiput is
sitfficient to permit heterodyne measurements to
he made ou harmonies as high ax ihe 300th —
that is, the 100-ke. multivibrator produces har-
monie¢ frequencies which are useful in the range
from 100 to 50,000 kilocyeles, at intervals of 100
kiloeyeles. The 10-ke, multivibrator has a useful
harmonic ourput from 10 to 3000 kiloeyeles at
10-ke. intervals. ‘The t-ke. multivibrator output
contains appreciable harmonics which have been
employved to as high as 50 kilocycles. By combin-
ing the autputs of two or more multivibrators, a
standard frequency may be obtained very near to
any desired radio frequency. Through the use of
an auxiliary oultivibrator toperating on alternat-
ing current) and a synchronous mwtor fitted
with a ione generator having a number of
rotors, & large number of frequencies may be
obtained at values below 1000 eyeles per sceond.
With the entire asserubly, thousands of standard
{requencies, lying between (.5 and 30,000,000
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eyeles per scecond may be obtained, each being
known with the same percentage sccurscy as
the frequeney of the main crystal oscillator is
known.

Doings at Headquarters

T present weather conditions scem {o be
A excellent for radio work., Fellows in the
office have been taking advantage of this
and the three popular amateur bands are oceupied
every night with stations of our Hq. gang.
WIAL-WICEL is an active radiophone on
14,300 ke. This ‘phone has been operating noon-
times and early evenings with excellent results.
In fact, it is this i4-me. transmitter which is
deseribed in the present issue of QST. Speaking of
‘phone stations on 14 me., one associates that
with the necessary permission to operate on that
band of frequencies. . k. Handy has an extra
first elass license and permission to operate
‘phone from W1BDI. R. B. Parmenter has an
“extra’ license as well a8 permission for trans-
mission of radiophone signals from WIMI.
J. J. Lamb also has the saine form of license and
permission to operate WICEL on 14 me,  Bev,
Dudley, WIAL, and C. €. Rodimon, W187, have
the necessary permission for telephone transmis-
sion on 14 me. Quite an imposing bit of ‘phone
interest from this office, we would say.

A. L. Budlong was away for a few days’ rest in
middle January, playving the hermit aboard a
steamer going south,

Chris Kenetick, W1PX, has left our organiza-
tion to accept a position with the Crowell Pub-

< lishing Co. R. B. Beaudin. W1BAW, succeeds

him in the Cireulation Department.

“FH” and KV have been helping out at
WIMK during the Army Air maneuvers between
Nelfridge Field, Mich., and Spokane, Wash.

“RP" has returned to WIMK after honey-
tooning for two weeks in New York ity and
Philadelphia.

New England Division
Convention
Worcester, Mass., April 25th and 26th

"UST a preliminary announcement, fellows,

J of the coming Convention to be held in the

Hotel Rancroft, Worcester, Nass, Wateh for

our circulars. Worcester Hadilo Association i
working hard for your iuferest. Plan to actend.

& Strals -1y

W1WE has his station located in the kitchen
pantry according to Wond of WIAYCG. Those of
us who Jive in boarding houses rather like the idea.
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Cooperating With the B. C. L.

By The Old Connecticut Yankee®

WANT to give you boys a little of the

history and experiments we carried on in

the early days of amateur fone. The first

fone I used was in the gpark days when we
used a system of modulated spark. We used to
connect a mike across the spark gap and, as we
pushed the key, yell in the mike thus modulating
the spark. Of course, the spark burned up the
carbon in the mike, but we had it all figured out
to send 20-word messages by using plug-in
mikes. Some nights when we'd want to keep go-
ing all night we worked it like the old Revolu-
tionary War days. In those days they had 2 guy
with a pocket full of powder to refill the muskets,
but we had a fellow with a pocket full of earbon.
This method wasn't very satisfactory, and about
this time Hiram heard that damped waves was
going out of style with prohibition coming along,
20 he went around to see about getting some tubes
made. Of course 1'd been experimenting with a
tube on my own, the sketch of which is shown in
Fig. 1,

The flame heated up the filament in the tub
{we knew it in them days as sour mash) 'till 1t
gives off electrons which when condensed have
quite a potential power. They then flowed
through the (.T. Coil into the grid-leak and
thence to the well-known grid-leak drip-pan.
This certainly proved more than satisfactory in
results. Hams from all over the country stopped
in to see me and invariably it was received with
open mouth.

Well, the war came zlong and the government
began closing down statious all over the country.
I didn’t pay much attention to all this *till
finally one day I got a letter which is shown
below. The original I carry around in my pocket.
In fact I’m still wearing the same suit on Sundays
and the letter's been in the pocket ever since.

WHITE HOUSE
May 17, 1817,
Woopy DARROW,
Radio 1A0Z,
“Waterford, Conn.

As you perhaps have learned wa are elosing down all the
amateur stations in the country, We didn’t like to eall
your attention to it knowing how sensitive youn are on
aych matters, but I and the Cabinet think it's time you
shoidd know, We're closing down all the rest of the sta-
rions in the eountry so you might as well shut up, too,
bHecause you won't have anybody to talk to.

Fraternally yours,

obROW WILsoN,
Presicis it of Undted States,
{Demoerat )

SWITZ, Woodrow Darrow, 5823 Germuntown Ave,, Ger-
‘unhtown, Pa.

Well, that shut things up ‘till after the war
when things started again — mainly BCL's.
They heard my fone, got jealous and used theirs.
The darn thing always rang my house, Wasn't
more than a day or so ago one ealled up, and 1'll
try and give you the conversation from my side of
ifs.

“Hello.

“Yes, thislw the W3JZ who's doing the broad-

Y ou can hear me? Well, aren’t you glad? I got
a darn good station here . . . .

“WWhat were you listening to? . . .

SWJIZ? Yea, they got a good station too,

“You say you can't hear WJZ when I'm on?
Well, that shows I got a better station than
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them, and the best man wins. What kind of a set,
have you got? . . .

“Yes, I know you have & good set; otherwise
you wouldn't hear me o loud. What 1s it, & nine
tube set or something? . . .,

“If hasn't got any tubes! What hasit got? . . .

“A piece of rock-candy! Mister, that's not
rock-candy, that's ‘Gillina® — a mineral.

*No, not mineral oil — mineral. T bet yvou've
got & lot of money invested in that set. How
much did if cost? . . .

“T'wo dollars! Oh! Mister, they saw you
coming! Well, do you want to know how to stop
hearing me?

“Youdo? . .. All right.

“*You know the antenna, the wire that is tied
on the tree? . .

“Yes, that’s rlght the one the hirds it on,
Well, pull that wire off the set. Now vou know

(Conlinued on puge 82)
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14-Mc. ’Phone Transmission

Considerations in Radiophone Design, and the Construction of
a 14-Mc. 'Phone Transmitter

By Beverly Dudley, Assistant Technical Editor

mtitter but also represents the experiments and er pert
mitters, The intention ix o specify not ondy how a suc

The assembly of material for this ariicle constitutes not only the constructiondl and operaiive details of a single transe
s 0f QST's technical staff with a number of c.av. and "phone rans-
ssful transmitter should be comstructed and adjusted but also how
not to do 1t The ianformation given is equully upplicnble to c.w, and 'phone transmitter design., — Kpriow,

HE band of frequencies from 14,100 to
14,300 ke, which has been opened re-
cently for radiophone communication
offers iutriguing possibilities as well
"as unexpected difficulties to those technically
‘qualified ainateurs who are liceused to use this
_band for voice transinission. it is certainly in-
_teresting to conceive of the possibility of talking

technically qualified amateurs will be apparent
when the problems involved in the design of such
transmitters are considered. The prime considera-
tions are influenced by the frequency at which
the transmitter is operated. The transmitter
must generate a carrier of constant and unvary-
ing frequency, but this alone is not sufficient.
The frequency of the emitted signals must be

THE RADIO-FREQUENCY PORTION OF THE TRANSMITTER
Phe unit at the left is the push-pull mudulated amplifier. The frequency doublers and

crystal-condrolled oseillator are at the vight.

- with some amateur in a far corner of the world,
not. in the familiar language of dots and dashes,
but in the language of speech.

Some of the difficulties of international radio-
. phone communication have been mentioned
" editorially. The difference in language and dialect

is bound to be a major factor in internationai
. communication, but it i3 not the only factor.

The technical difficuities of a 14-me. 'phone are

s0 much greater than those of a 3.5-me. 'phone

that those of us who have had experience with
. both bands insist that the technical difficulties
. in high-frequency ’phone transmitters increase
* directly as the square of the frequency. A 14-me.
' 'phone transmitter iz not a simple outfit to
* properly construct and operate; neither is it a
- ebeap undertaking.

Perhaps the good judgment of the Federal
Radio Commission in issuing permission to
operate 14-me. 'phone transmitters only to

accurately known, and must be kepi befween the
lLimits of 14,100 and 14,300 ke.

High-frequency phenomenaimmediatelyimpose
the condition that the successful high-frequency
‘phone transmitter utilize an oscillator-amplifier
type of circuit with high degree of frequency
constancy, for (he {requency inconstancy
tolerances are very limited at 14 me. High-
frequency oscillators are inherently inconstant
in frequency; it is impossible to keep such an
oscillator perfectly constant in frequency with-
out using crystal control and frequency-multi-
plving amplifiers if any power is to be tuken from
the fransmitter. The variations in frequency
which oceur when self-excited oscillators are
used at 14 me. are sufficient to cause serious
phase distortion at the receiving station and to
adversely affect the quality of the transmitted
speech. Phase distortion is caused by the varying
lengths of paths of multiple-path signals as the
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frequency is slightly shifted. The igf}a may,
perhaps, be better understood from reference to
Fig. 1, where T represents the transmitting sta-
tion, R the receiving station, L the length of the
path of the transmitted signal at a frequency f,
and L’ the length of the path of the signal at a
frequency j7. The difference in the lengths of the
paths (A L=L'-1) may be sufficient to cause
the signal traveling over the path L’ to require
an appreciably greater time to reach ithe re-

L

’

EARTH

FiG.1

ceiving station than that required by the signal
traveling over the path L. Of course the time
interval for the complete transmission is only a
fraction of a second, and the difference in time
for the signals to travel over the two separate
paths is considerably less. Nevertheless, the
time difference may be sufficient {o cause
phase distortion, for serious interference will
result if the difference in time of iransmission
over the two paths is only 0.001 second. The
difference in frequency causing the transmission
over paths of different lengths may very essily
oceur with unmodulated self-excited oscillators,
and this condition iz vastly aggravated if the
oscillator is being modulated, for the process of
modulation itself causes the frequency of an
oscillator cireuit to vary over a wide frequency
band, beecause of the drastic plate-voltage
changes which accompany it.

Frequency modulation in a 14-me. radiophone
transmitter is, therefore, & serious matier,
egpecially when attempts are made to obtain a
high percentage of modulation from the trans-
mitter. It is under such conditions that frequency
“*wobbulation” ig most pronounced and speech
is the least intelligible. The only alternative is to
reduce the modulation to such a point that the
carrier frequency has at least some semblance of
being constant, but when this poor practice is
resorted to the ratio of the interference range of
the iransmitter to its effective communication
range is greatly increased, and the modulation
capability is very smail.!

} Modulation capability is defined as **the maximum de-
gree of modulation {expressed as percentage) that is possible
without appreciable distortion employing = single frequeney
sine-wave inpnt and using 8 straight line rectifier coupled
to the antenna in conjunction with an oscillograph or har-
monie analyzer to indieate to character of the output.” —
Report of the I. R. E, Committee on Broadeasting, Froe.
L. R. ., January, 1930.
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The same high modulation factors desirable
at. broadeast frequencies are desirable and ob-
tainable at 14 me. However, it is only with a
very constant-frequency carrier that s 'phone
transmitter can be made to have » bigh per-
rentage of modulation and at the same fime be
free from frequency flutter or ‘‘wobbulation.”
It is therefore evident that the most successful
I+me. "phone transmitters will be oscillator-
amplifier transmitters {(with crystal control of
ithe frequency of the oscillator) having high
modulation factors. Moreover, the woscillator
must be thoroughly isolated from the modulated

.amplifier.

CONSIDERATIONS IN THE DESIGN OF TTIE

A successful 14-me. ‘phone transmitter is not
an outfit that can be put together during sz
Saturday afternoon and operated that evening,
There are eonsiderations to be made in the design
of the transmitter long hefore any of the com-
ponent. parts are purchased or asserbled,

i course the first thing for the amateur to do
before considering the construction of a 1d-me,
‘phone transmitter is to obtain permission from
the Supervisor of Radio to use the band of fre-
quencies from 14,100 to 14,300 ke. for radio-
phone transmission. Those who hold Amateur
Extra First, Class licenses may obfain permission
by returning their station license to the Super-
visor of Radio with a request that permission to
operate in this 'phone band be granted. Iolders
of other classes of amateur licenses may he
granted permission to operate in the I[4-me,
‘phone hand provided that, in the opinion of the
Supervisor of Radio, they possess the necessary
technical qualifications to construet and operate
aueh a transmitter successiully without undue
interference to other services.

Assuming that permission to operate in this
band has been granted, the first technical con-
sideration in the design of the ‘phone transmitter
is to decide on the power rating of the modulated
amplifier. It is then necossary to work backwards
and so design the frequency doublers and oscil-
lator that the modulated amplifier will receive .
sufficient excitation when operated as a Clagss C
amplifier.? With the radio-frequency systein de-
signed, the modulator should be the next con-
sideration. The method of determining the
eorrect modulator for a radio-frequency amplifier
of given power may be determined from the load
characteristics of tubes suitable for modulation
or from the various articles which have recently

2Hee “Vacuum Tube Amplifier Definitions” by Dart
and Atwater, QST Scptember, 1929,

5" Little-Known Tubes — UX-841 and UX-842" hy
H. P. Westman, Q37T July, 1929,

“The UV-§45" by James J. Lamb, Q87, November,
1929,
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appeared in QS7T'.t With the size of the modulator
determined, it is then a simple matter to design
# high quality audio amplifier to provide full
grid excitation to the modu-

OsT

19

goodly portion of the difficulties encountered in
amateur transmitters, and this is especially so in
transmitters using a multiplicity of doublers and

microphor¢. This procedure
in design will result in a trans-
mitter having the proper
relationship between the
radio-frequaney and audio-fre-

and. in the development of the
maost economic and best per-

given above is infinitely bet-

practice of using the biggest
tube available for the final
radio-frequency amplifier and
then building the modulator with whatever
equipment is still available after the radio-
frequency system is completed. Careful applica-
tion of the design outline given above may even
indicate that best ‘phone performance will

, obtain if the biggest tube available is used as the
. modulator rather than as the modulated radio-

. frequency awmplifier, for in radiophone trans-

mission we are not interested so much in the
power output as we are in the variation of power
output in accordance with speech signals.

Sinee constancy of frequency is of inestimable

" importance in any high-frequency transmitter

and is especially important in high-frequency

" 'phone transmitters, the attainment of greatest
" frequency-stability makes the use of a erystal-

controlled oscillator imperative. Unfortunately
the use of & crystal-controlled oseillator is asso-
ciated with the complexities of multiple-tube
amplifiers and frequency doublers, for it is virtu-
ally impossible to obtain satisfactory quartz

_erystals having a natural frequency of vibration

at 14 me. Moreover, even if it were possible to

i obtain suca a quartz plate, the erystal would be

useful for only the i4-, 2%- and 56-me. amateur
bands; it would be of no practical use in the other
amateur bands. The problem then resolves itself
to the use of a 7- or 3.5-me. erystal-controlled

- oscillator and frequeney doublers — certainly
~not a cheap although, for technical reasons, 2
. highly recommended arrangement.

In high-frequency transmitters difficulty is

. almost universally experienced in keeping radio
. frequency currents where they belong. Radio-
_ frequency feedback invariably is the eause of a

" Vaouum Tube Layouts for Telephone Mnodulation™
by E. E. Spitzer, QST February, 1934,
“The Use of the Distortion Rule in Power Output Cal-

© eulations” by K. 8. Weaver, Q37, November, 1929,

“Vacuum Tube Amplifier Definitions” by H. F. Dart

‘ and C, K, Atwater, QS7', September, 1929,

*CChoosing; the Pmpe;: Modulator Tube” by W2IS, Ex-
perimenters’ Section, QST, September, 1920,

THE FREQUENCY DOUBLERS AND OSCILLATOR
The 14~me, doubler i at the extreme left, the T-me. doubler in the center and the 3.5-me,
oxeillator with the crustal, at the riyht. All of the coils are made plug-in and are tuned with
midget condensers, The coupling and grid voltage by-pass condensers may alse be seen,

amplifiers. Radio-frequency feedback from the
amplifiers to the oscillator results in an inconstant
or unstable carrier, so that the received signal
“creeps’ and is often rough or **fuzzy.” Radio-
frequency feedback to the audio system may
cause the audio awplifier and modulator unit to
overload for no readily apparent reason; it may
aggravate any tendency of the audio unit to
howl or “motor-boat’ and may seriously impair
the quality of audio amplification. Since, with
Heising modulation, the radio and audio output
systems converge at the constant current choke,
there is an excellent opportunity for radio-
frequency current to enter the audio system
through the back door of the modulator tube.
The judicious use of r.i. chokes and by-pass
condensers is helpful in reducing radio-frequency
{feedback, but even with all the care that the
amateur can (and sometimes does) exercise to
keep r.f. currents out of the audio system by
these means, there is still the possibility of un-
desirable radio-frequency currents being present
in the audio system. Physical separation of the
radio and audio units is perhaps the cheapest and
most effective method of keeping the two classes
of cwrrents in their respeective circuits, and is
highly recommended in any ’phone installation.

There are also difficuities involved in keeping
both radio-frequency and audio-frequency cur-
rents out of the power supply equipment. Audio-
frequency feedback, fortunately, is seldom
troublesome, and may usually be eliminated or
reduced to a negligible quantity through the use
of a few large by-pass condensers. With radio
frequencies we have another story. Radio-
frequency feedback into the power equipment
imposes unnecessary strain on the insulation and
invariably produces feedback in the audio and
radio systems of the transmitter if it is not
already present there. There is, furthermore, a
moral problem involved when amateur 'phone

trangmissions are piped into the neighboring
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broadeast receivers via the power lines. We have
heen led io understand that this is not a matter
which ean be lightly neglected.

To make the subject complete, there is the
problem of radio-frequency chokes; what un-

certain little devils they are! But we are not-

going into the discussion of r.f. chokes. We have
managed to get along with the aid of Mr. Lid-

Y UX-210 uy-224 uy-224 uv-227
ux-210 Uy-224 uy-224 uy-227
UX-250
uy-227  FIRST EXPERIMENTAL TRANSMITTER

FiG. 2

Uy-224 uy-224 uy-224  uv-224

ux-250

uy-227 Fi1G. 3
‘- Ux- 84t UX-8B4L  UX-842
ux-210 CR QR oR
ux-ato uX-210 Ux-210
I O <E %"_::
I, "
ux-210
ux-250 O——Qux-250

uy-227
q)_i uy-zay FIG. 4
bury's article in the October, 1927, QST and a
moderate amount of patience with the pesky
things. However, we have still to see the time
when the insertion of a radio~irequency choke in
a eireuit is not attended with half a dozen frowns
and uncertainties.

Guood practice dictates that the final amplifier
in the high-frequency transmitter be operated
on the same frequency as the preceding amplifier.
An output amplifier which is also a frequency
doubler is not recommended, and for this reason
it is essential that the output amplifier he
neutralized. Neutralization is also beneficial in
reducing spurious or parasitic oscillations of
which several types have been classified.® The
ingertion of resistors of a few hundred ohms or
small r.f. chokes in the grid cireuit of the final

¢ Short-Wave Transatlantic Radio Telephony, especially

the article, “’Yhe Radio Tranamitters™ by E. B, Ferrell,
Bell Laboratories Record, July to October, 1929,

Q05T

SECOND EXPERIMENTAL TRANSMITTER

BLOCK DIAGRAM OF TRANSMITTER
DESCRIBED IN THIS ARTICLE
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amplifier is also of assistance in  reducing
spurious oscillations.

Hingle-ended amplifiers are usually difficult (if
not altogether impossible) to completely neu-
tralize, but the use of push-pull amplifiers makes
perfect neutralization possible with considerably
more ease of adjustment. Push-pull amplifiers
huve the additional advantages of reducing the
effective tube capacitances across the
resonant circuit, of being more stable and
constant in frequency, or being easier to
handle, and of making possible the re-
duction of the radio-frequency potential
on the grid and plate circuit chokes.

To properly exeite the output ampli-
fier, the output of the last frequency
doubler, should provide sufficient grid
swing to run the grid of the Clasy C
amplifier positive over a considerable por-
tion of thefadio-trequeney cyele, There-
fore, there musi be plenty of power to
properly exeite the modulated amplifier,
and sinee the majority of amateur 'phone
transmitters fall down on thig point, the
matter van hardly be emphasized too
strongly. The ampiifier feeding the modu-
lated amplifier should be comparable in
power rating to the power rating of the
output amplifier. A UX-200-A tube, {or
instance, could never in all the wide
world properly exeite a neutralized 17X-
210 tube operated as a Class (¢ amplifier
with anything like the rated voltages and
currents applied Lo the respective tubes.

Frequency multiplication in doubler
amplifiers oceurs in the plate circuit of
the amplifier rather than in the grid cir-
cuit, although there may be some slight
tendency for doubling to oeceur in the
grid cirenit. The tube does not respond
to the second harmonie of the preceding
oscillator or amplifier and operate with
any appreciable degree of satisfaction with its
plate circuit tuned to the same frequency as that
of the harmonie exciting voltage. Rather, the grid
of the doubler is kicked less negutive during the
peaks of the exciting voltage at the frequency at
which the preceding tube iz operated, the fly-
wheel effect of the tank eircuit carrying onthrough
the radio-frequency cycle at double the frequency
of the exciting voltage. This fact should be con-
sidered in winding the chokes for the grid and
plate circuits, for the choke in the plate cireuit of
a frequency doubler should bave its maximum
impedance at twice the frequency of the grid
choke, which is wound for the exciting frequency.

Experience with several tubes of different u
and power rating indicates that the high u tubes
are hest suited for use ag frequency multipliers.
The principle reason for this is that compara-
tively little grid excitation is required to operate
them, while af the same time relatively high
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voltage amplification may usually be expected
from a eircuit properly using a high p fube.
Relatively high bias is required for optimum
operation of frequency doublers to obtain a
distorted wave shape in the plate circuit and
high g tukes, therefore, permit an economy in
biug-batteries. Although high u tubes have been
found to be well adapted to use in frequency
doublers, this statement is intended to apply
only to triodes. Scereen-grid tubes, although they
may be obtained with higher amplifieation factors
than triodes, are not well adapted to frequency

_ multiplications.’ T'herefore, although the use of a

sereen-grid tube is advantageous in reducing to

- & minimum reactions of the modulated amplifier

on & preceding arplifier or oscillator, it is not

' practicable with a screen-grid buffer to combine

the functions of a buffer amplifier and frequency
multiplier in a single stage.
The radio-frequency system is only half of a

* *phone transmitter, however, and in some respects

it is the simpler. The audio system, including the

" modulator, recquires just as much consideration

ag the racio-frequency portion for the attain-

" ment of distortionless amplification and effective
. modulatiort.

CONSIDERATIONS
IN AUDIO-S8YSTEM DESIGN
Not only in broadcasting stations, but in

. amateur stations as well, the use of a good double-
 button microphone iy desirable for faithful con-
- version of speech into electrical impulses. The
- use of such a microphone immediately implies

the employment of high quality audio amplifiers

" of relatively high gain, for the double-button

microphones are much less sensitive to speech

' than the single button microphones. ‘The high

" gain which is required in such amplifiers ¢reates
. atendency to howl which must be checked before

feedback bhecomes sufficiently serious to affect

. the quality of speech. The tendency of the
. amplifier to howl or sing is also of importance
" gince it reduces the modulation eapability.
- Finally, in the speech system we have the modu-

lator, whose purpose is to vary the carrier in

! accordance with speech.

The principle difficulty with many modulators

cused in amateur stations is that the constant

current choke isn't that sort of a thing at all.

. The inductance of an iron-core coll rapidly
. slides down in the direction of zero as higher and
* higher values of direet current flow through the

windings und cause saturation. Now the con-

stant current choke must pass the plate current

- of all the modulator tubes as well as that of all
. the modulated amplifier tubes, and while doing

this, it must have sufficient inductance to main-
tain the drain on the plate power-supply constant
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regardless of the audio-frequency fluctuations of
plate current. This is really not so big an order
for a good choke coil, but an inadequate choke
can ruin what would otherwise be a mighty re-
spectable 'phone transmitter.

This rather extended discussion and outline
of highfrequeney radiophone design brings up
the question of economic considerations, and it
might just as well be said here, before the trans-
mitter used at WIAL-WICEI is described in
detail, that from the amateur stand-point, &

A TOP VIEW OF THE MODULATED AMPLIFIER
The antenna series tuning wienser and coupling cuils
are af the left, coupled to the plug-in center-tapped plate cirenit
inductance, The two neulralizing condensers may be seen to the
ieft of the sockets, :

14-me. 'phone can have little cconomie considera-
tion. A successful 14-me. ’phone transmitter
cannot be a cheap transmitter to construct. The
egonomic aspects are secondary to the technical
considerations. Not only is a suceessful 14-me.
'phone transwmitter out of the reach of the in-
experienced because of legal consideration, buf
it is also beyond the reach of many new amateurs
for economic reasons,

SOME EXPERIMENTAL TRANSMITTERS

Before the final transmitter was completed
and put on the air, two preliminary experimental
transmitters were built and tested. In an effort
to keep the expense of the trangmitter to a
minimum, hoth of the experimental models
used receiving tubes in part, although there
seemed to be little possibility of sucecess in follow-
ing such a course. However, successful operation
with receiving tubes on the 3500-ke. "phone hand
offered some promise and a trial could do noharm.

The first transmitter used the tube arrange-
ment shown in Fig. 2. The oscillator, first ire-
guency doubler, and the final amplifier used the
low-power 'phone equipment recently described
with, of course, the necessary changes to operate
on 14 me. rather than on 3.5 me.’ A second fre-

¢“An Investigation of the Phenomena of Frequenecy

¢ Multiplication as Used in Tube Transmitters’’ by R, M.

Page, Proc, L. R, E., September, 1929,

' An Effective Low-Cost 'Phone and C.W. Transmitter
of Modern Design” by James J. Lamb and Beverly Dudley,
QST, September, 1929,
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quency doubler, similar to the first, was con-
nected between the two radio-frequency units.
As expected, the push-pull amplifiers were found
to he poor frequency doublers, and even with the
connections of one of the cutput coils reversed
the excitation to the final amplifier was insuffi-
clent for Class C operation.® To bring the excita-
tion to the proper level ai least one additional
stage of amplification (and possibly two stages)
would bave been required. This arrangement,
besides being unwieldy, defeated the prime
eonsideration of economy, which had been hoped
for as its desirable feature. Obviously this type
of transmitter was entirely out of consideration.
The modulator was not even connected to the
radio-frequency portion of the transmitter; that
would have been futile.

A second transmitter, which wasg little more
suceessful than the first, used the tube arrange-
ment indicated in the block diagram of Fig. 3.
This transiitter used seven tubes, most of which

I

<,
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that there seemed little use of doing anything
with the set.

By this time we had become thoroughly con-
vinced that it was neither economically nor
technically expedient to use receiving tubes in a
14-me. fransmitter requiring frequency doublers,
A new transmitter was designed and constructed
following the block diagram of Fig. 4. Its per-
formance is up to expectations and is the basis
of the constructional portion of this article,

A SUCCESSFUL 14-MC. 'PHONE TRANSMITTER

In huilding this ‘phone transmitter it was
decided that the power output should be not
less than 1) watts, This immediately suggested
that two TUX-210 tubes in push-pull be used in
the output amplifier, and imposed the condition
of using two UX.842 ¢ or, preferably, two UX-
250 tubes in parallel, as modulators. With the
3675-ke. crystal on hand it was necessary to use
an oscillator in the 3.5-me. band, a frequency
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FIG. 5.~ WIRING DIAGRAM OF THE COMPLETELY ASSEMBLED TRANSMITTER
s i3 a 30 henry, 300 milliompere modulation choke, The letters designaiing the other pieces of ppparatus corvespund to the

designating letters on the other cireuit diagrams,

were receiving tubes, aguinst the ten used in the
transmitter represented by Fig. 2. The erystal-
controlled oscillator operated in the 3.5-me.
amateur band, and was followed by two fre-
quency doublers. After this came a second
amplifier using & receiving tube and operating
in the 14-me. 'phone band, and the final ampli-
fier which employed a UX-210 tube on the same
frequency. 1t was with this transmitter that we
were best able fo eheck the results given in
Page's paper and satisfy ourselves of the inad-
visability of using screen-grid tubes as frequency
doublers.® The UY-224 tubes were removed and
UY-227 tubes temporarily substituted, but this
change did not permit of sufficient increase in
power to satisfactorily excite the UX-210 tubes
for Class C operation, although the output was
noticeably increased. The transmitter was modu-
lated with good results as far as quality was
concerned, but the power output was so meagre

éHee “Thermionic Vacuum Tube” by Van der Bijl, pp.
261,

doubler in the 7-mec. band, and a second fre-
quency doubler operating at 14,300 ke. The
7.5-watt tubes were decided upon in order that
sufficient excitation to the modulated amplifier
would be obtained without overloading any of
the preceding tubes. Full excitation of the
modulator tubes was obtained with & double-
button microphone followed by a two-stage
amplifier having a voltage amplification of 500,

It will be noticed from the block diagram of
Fig. 4, as well as from the wiring diagrams,
that the low-z low-inpedance UX-842 tube is
given preference over the general purpose T7X-
210 for use as the erystal-controlled oscillator.
Experience with both tubes indicates that the
UX-842 is & better crystal oscillator fube than
the U7X-210. Similar experience in comparing the
UX-210 with the high-u hlgh impedance [7X-
841, shows that the UX-841 is the better fre-
quency doubler. However, if these tubes are not
available UX-210 tubes may be used quite suc-
cessfully. Two UX-210 tubes in push-pull provide




"on a well-seasoned board 9
long. All parts except the

" pass condensers, plate cur-
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* center-tapped resistor and

" This construction keeps all

" wiring on top, so the leads
_may be muade as short and
direct as possible; only the
" wiring and apparatus operat-
,ing at d.c. voltages appear
- beneath the supporting base.

_controlled and is provided
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the specified power output, and make a very suit-
able load for the two modulator tubes. UY-22
tubes are used in the speech amplifier stages.

THE OSCILLATOR AND FREQUENCY DOUBLERS

While it is desirable when designing a "phone
transmitter to start at the output and work
backwards, just the reverse process appears to
be best in building the various units and in
getting them io function perfectly. For this
reason the oscillator and frequency doubler unit

© will be described first.

Fig. 0 shows the schematic wiring diagram,
while the method of construction is evident from
the photographie cuts, Bread-board construction

" is used because of its simplicity and because it
. lends itsel’ to picture description much better

than panel construction. The component parts
used in the construction of this unit are mounted

Q5T
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grids of the push-pull amplifier will be properly
excited 180° out of phase. If the more common
arrangement used in the first doubler cireuit
were to be employed in coupling the output of
the frequency doubler to the modulated ampli-
fier, one grid of the push-pull amplifier would
take all the excitation while the other grid would
be at ground potential and receive no excitation.
The amplifier would fail to operate push-pull
under these conditions.

In building the oscillator and frequency
doubler unit, care should be exercised to see that
good mica condensers are used to couple the plate
circuit of one tube to the grid circuit of the
following tube. The coupling condensers have
not only the d.c. plate voltage, but in addition
the grid bias voltage across them. Thus, if the
plate voltage is 500, and the grid bias of the
following tube is 135 volts, the d.c. voltage

inches wide and 24 inches
r.f. chokes, plate ecircuit by~
jacks, and filament

by-pass econdensers are
mounted shove the board.

of the higher r.f. voltage

The oscillator is crystal-
with switch-jaws so that one

plugged into the grid cireuit

-ab a moment’s notice. A blocking condenser in

series with the crystal prevents the bias battery
from becomingshort-circuited if the crystal should
be taken out of the holder and the two plates
accidentally come in contact with one another.
Bias to the oscillator tubeiis fed to the grid

-through a choke coil. The plate circuit of the
s oscillator (and amplifiers) is series fed to reduce

the work of the radio-frequency chokes.
The frecuency doublers use UX-841 tubes.
Neither of the doublers is neutralized, although

_there is no reason why they could not be, and

there are good reasons why they should be, even
though neutralization veduces the output by
eliminating regeneration. It will be noticed that

‘aslightly different arrangement of the inductance
"and capacitance is used in the plate circuit of the

second frequency doubler than is used in the
first. The split coil or “balanced’ arrangement

_is necessary to have high radio-frequency voli-

ages at both ends of the coil so that the respective

LAYOUT OF THE SPEECH AMPLIFIERS AND MODULATOR
From left to right may be seen the Ferranti microphone input transiormer, jirst speech-
amplifier socket, Silver-Marshall type 255 audio-coupling unii, the second speech am~
plifler socket, 3.1 type A Sangamo audio transfurmer, wnodulator tube sockets, plate
voltage dropping resistor and the 2-ujd, qudio by-pass condenser. The jucks for measur~
iny microphone current and modulator plate current, as well as the gain control, ure
wonnterd on the hakelite panel,

across the condenser is 635 volts, and this is in
addition to any radio-frequency voltage across
the condenser. A breakdown of a coupling con-
denser short circuits the plate and grid battery
voltages, and causes the grid of the succeeding
tube to have a high positive bias applied to it.
Failure to use good mica coupling and blocking
condensers, therefore, may be the cause of
ruining some perfectly good tubes as well as a
violent strain on the plate supply and bias-
batteries,

The modulated amplifier is constructed in
bread-board style similar to the construction of
the oscillator and frequeney doublers. Here, as
in the case of the former unit, all high radio-
frequency voltage wiring is above the supporting
base-board, only the d.c. voltage wiring, chokes,
by-pass condensers and filament center-tapped
resistor remaining below. A small radio-fre-
quency choke coil is included in the grid eircuit
of each tube to minimize any tendency on the
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part of the amplifier to oscillate. The neutralizing
condensers are made from 100 gpfd. midget re-
ceiving condensers by removing alternate plates
and spacing those remaining so that the total
capacitance of the altered condensers is approxi-
mately 25 uufd. each. A small by-pass condenser

ux-821.
o)
Ux-210

Ux 84!
ux 210 Ca

QsT
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having a wvoltage transformation of approxi-
mately 5. The second speech amplifier uses a
1Y-227 tube, as does also the first amplifier, and
the output of the second amplifier is coupled to
the grids of the modulator tubes through a 3,1
ratio audio transformer. A 100,000-chm poten~
tiometer is connected acrass
- the secondary of the micro-
phone transformer, with the

Ux-842
-7
LIX-210

center arm connected to the
grid of the first tube and is
used as the gain control. A
100,000-chm  fixed resistor is
connected across the first
audio transformer secondary.

2
s

The total voltage amplifi-

B

<~ B¢
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FIHJQ UBENCY DOUBLER UNIT
; ches in diameler,
inches [n dicmeler,
nf 1\ o / inches tn diameter,
,ahnt} mmm] mrrtpn.wv

&t freguency doubler iuning condenser,

cutid freyuency doubler tuning condenser)
il blocking condense
Wimpufel. by-puss condenser, 1000-golt break-doun,
condenser, S000-pelt break-down.
83 condenser,

f No.
f No.

38 wire on
28 wire va

is used across the plate battery to provide a path
of low reactance to radio-frequency currents.
This condenser must be sufficiently small to offer
high reactance to audio frequencies or some of
the higher speech frequencies will be by-passed
and the quality of speech may be impaired. A
100-upufd. condenser is satisfactory. The plate
eoil is center-tapped and is tuned with a 250-
nufd. condenser. The antenna coils and series
tuning condenser will depend upon the type of
antenna used; for a half-wave *‘split” antenna
and feeder system, two coils of six turns each
together with a 350-pufd. condenser are zatis-
factory. The schematic wiring diagram is given
in Fig. 7.

Little need be said concerning the construction
of the speech amplifier and modulator unit. The
wiring diagram of Fig. 8 and the cut show the
details much better than a good many written
words. A microphone input transformer having
a ratio of 28.5/1 is used to couple the double-
button microphone to the grid cireuit of the first
speech amplifier. The output of this amplifier is
fed to aresistance-inductance audio coupling unit

éasc‘

HEMATIC WIRING DIAGRAM FOR THE OSCILLATUR AND

cation from the grid of the
first tube to the grids of the
modulator tubes is approxi-
mately %00, A 300-ohm re-
sistor is inserted iun the grid
circuit of esch wmodulator
_tube to prevent any fendency
of the modulators to oscillate
at ultra high frequencies.
The series plate resistor for
reducing the plate voltage to
the modulated tubes and the
2-ufd. audio by-pass condens-
or across it are at the exireme
right of the modulator unit.

784,
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ADITSTING AND OPERATING
THE TRANSMITTER

When the construction of
the three units has been com-
pleted, the real fun (or work)
of getting the ‘phone to
operate properly begins. One cannot simply con-
nect the various units fo any filament, grid, and
plate voltage snpply system and hope that good
quality transmission will result from haphazard
adjustment; 14-me. ‘phone transmitters don't
follow that sort of procedure and the job is con-
siderably more mmpﬁcated However, by sec-
tionalizing the various portions of the transmitter
and Wm‘kmg with only one e¢ireuit or amplifier
until it is functioning satisfactorily, the com-
plexity may be kept to a minimum. The follow-
ing suggestions are as applicable to e.w. trans-
mitters as to radiophone transmitters; ¢.w. men
too can benefit by following the suggestions
given.

The first point of attack is the oscillator. A
cquartz erystal having a natural frequencv of vi-
bration between 3525 ke, and 3575 ke isconnected |

s-inch dowel,
neh dowel,

in the grid circuit of the oscillator tube, the 3500-
ke. inductance is plugged into the plate circuit,
and filament power is switched on. A 0-100 d.c.
milliammeter provided with flexible leads and a
telephone plug is connected in the plate circuit
by means of a closed cireuit jack connected in
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the plate lead and fastened below and af. the rear
of the hase-board. Grid and plate voltages ure
applied to the tube and the plate circuit tuned to
resonance as indicated by a pick-up lamp or by
the variations in plate current. Plate voltage of
from 180 to 220 is sufficient for the oscillator tube
and, if a (UX-842 tube is used, the grid voltage
will be of the order of 90 volts. For n UX-210
oscillator the bias will be about 45 volts. Plate
current will be approximately 15 or 20 milliam-
- peres under these conditions. When the crystal
is oscillating properly it will be possible to hqht
to tfull brilbancy a flashlight lamp connected in a
one-turn pick-up coil when the coil is coupled to
“the inductance in the plate circuit.

When the oscillator is functioning properly
and is giving a reasonable power output, the first
frequency doubler should be put into operation
by following a similar procedure. The tube is
operated with a plate voltage of 500 and the
‘grid bias is adjusted for maximum power output
obtainable with safe plate dissipation. Using a
UX-841 frequency-doubler, under these condi-
tions the cut~off bias is approximately 17 volts
(62 volts for the UX-210). but maximum power
‘output obtains with a bias of about 67 volts
(112 volts for the TUX-210). The plate current
under these conditions is entirely due to grid
exeitation. inereasing the grid exeitation will in-
‘crease the plate current, while the plate vurrent
will be made to decrease as the bias voltage is in-
creased. Ordinarily plate currents of 30 to 35
milliamperess are permissible with the UX-341,
whereas slightly higher values are allowable if a
UX-210 is used as the frequency doubler; but in
any case the maximum safe plate dissipation rat-
ing of the tube must not be exceeded. This implies
that the plate cirenits are loaded, & condition
not met when adjustments are first made, and
for this reason it may be advisable to make all
adjustments at first with reduced plate voltage.
The final adjustments can be made later with full
plate voltage with greater safety than if full power
is attempted. at the start.

When the bias is adjusted for obtaining maxi-
mum outpul, with safe plate dissipation, it may
be found that the power output ean be slightly
increased by retuning the oscillator plate cireuit
slightly for tuning adjustments are very likely
to be different with the first frequency doubler
operating than when no load exeept that of the
pick-up lamp (which caused some detuning) is
aoupled to the oscillator. Proper adjustment ob-
taing when the oscillator tank circeuit is so tuned
that the plate current of the doubler is 4 maxi-
mum.

Adjustment of the second frequency doubler
i pretty much the same process as that just out-
lined. The plate milliammeter is connected by
plug and jack in the plate cireuit of the second
frequency doubler and the bias arbitrarily set
at approximately 67 volts or more, after which
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the plate voltage is applied. In tuning the plate
eirceuit of this tube, which will be hiased bevond
eut-off, the plate eurrent will dip to a2 minimum
as resonance is reached, and increase as the eir-
cuit is detuned. The proper tuning adjustment is
that at which the plate circuit is tuned for the dip .
in the plate current. Here again, of course, the
bias will have to be adjusted for maximum power
output with the tube operating cool. A bias of
90 volts, with plate current of some 40 to G0
milliamperes, is approximately correet for this

oL &G %RF&:,
<
A oLy
A\ RFCy Ce
- [ T4
FIG, 7.~ THE PUSH-PULL 1i-MC, MODULATED

AMPLIFIER CIRCUIT
o = G trermy of 37 [6-Tnch copper tubing, center-tapperd,
L — 6 furns of Y4-dnch copper tubing,
k = fd. fzm ‘ny condenser,
~ppfd. antenna iuneny condenser,
. coupling condenser, 5000-volt break-down.,
‘}'9 e WOHIgufd. Jilament by-pass condenser,

v — Hi-ppjd, by-pass condens M=polt break-douwn,

c 1 — Di-pufd. neuwtralizing cond
REC, — Radio-frequency choke, 100 tm‘?m of No. &8 wire an

RECy— Radio-frequency choke, &0 turns of No, 25 wire 14
inch fn diameter,
I — Plate curvent juck,

stage with the UX-841. Higher bias will be re-
quired for a UX-210 tube, If line voltage is sub-
ject to appreciable variation, perhaps the bias
will require changing as the primary voltage of
the plate supply unit inereases and decreases.
IInder such conditions it appears to be advisable
to keep the bias automatically adjusted for plate
voltage variations by using grid-leak in addition
to grid-battery bias. Since all of the amplifier
tubes draw a rather heavy grid current this pro-
cedure should work out very well. However, this
has not been found necessary with the fransmit-
ter described in this article.

It may be found that because both sides of the
tuning condenser in the plate circuit of the second
frequency doubler are at high radio frequency
potential, body-capacitance effects may be
troublesome in tuning the plate cireuit, but after
a few trials the proper adjustment may be ob-
tained easily. Although the plate tank of the sec-
ond frequency doubler should be adjusted for the
plate current dip, the plate circuits of the preced-
ing tubes should be tuned to bring the plate cur-
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rent of the last tube to a maximum — other
conditions remaining unchanged.

The method of adjusting the transmitter with
respect to juggling the grid and plate voltages has
been outlined, but it should not be forgotten that
during the tuning process a monitor is & valuable
guide in indieating the quality of the carrier, The
frequent use of a monitor during the tuning and
adjusting process is highly recommended.
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usually is approximately correct and a biag of
90 volts iy convenient and satisfactory for a first
trial.

We must introduce the modulator tube into
the picture at this time to operate the modulated
amplifier and for convenience and the saving of
time, it will be best to determine that the speech
amplifier and modulator are operating properly
before work on the modulated amplifier is sturted.

This is a simple matter, for

the unit must function as a
high quality audio amplifier.
The heaters of the UY-227
tubes are lighted and 90
volts applied to the plate of
the first awplifier and 135
volts to the second. The grid
biag, as determined from the
technical data sheets supplied
with the tube, then becomes
4.5 volts for the first tube and
9 volts for the second. The
microphone is operated with

THE UNIVERSAL MICROPHONE, SPERCH AMPLIFIERS, AND

MODULATORS

And now we come to the modulated awmplifier
which in some ways is simpler and in other ways
more difficult of adjustment than the other radio-
frequency cireuits. Operation of the modulated
amplifier is simpler in that the grid and plate
voltages may be more accurately predetermined
than those of the oscillator or frequency doublers.
{t is also easy to determine when the amplifier is
heing properly modulated, although it is not
always an easy matter to rectify the faults if the
system does not operate exactly as it should.
This alone is an excellent reason for giving sufli-
vient time to the design of the modulator, speech
amplifier, osecillator, frequency doublers, and out-
put amplifier, before any constructional work is
attempted.

Unfortunately the plate-characteristic curves
for the UX-250 tube are not availuble at the time
of writing, so that it is impossible to specify
exactly the proper voltage relations to give com-
plete modulation when using UX-250 tubes to
modulate the UX-210 amplifiers. Nevertheless,
a sufficiently high modulation factor is vbtained
by operating the UX-250 tubes with from 450
to 500 volts on their plates and dropping this
through a series resistor so that the plate voltage
on the modulated amplifiers is #50.% This fixes

the plate voitage of the modulated amplifier at-

350 and for the conditions of Class C! operation,
the grid bias must be greater than the 4 volts
required to produce cut-off. Experience indicates
that for Class C operation “‘double cut-off bias"”

% Jee “ Vuouum Tube Layouts in Telephone Modulation
by E. E. Spitzer, ST, February, 1930,

a current of aboui 10 milli-
amperes per button, and to
make the best use of double-
button transmitters, the current through hoth
buttons must be approximately the same,

When the speech equipment is properly ad-
justed, the plate current of the modulator tubes
reruains essentially constant ag the microphone is
spoken into. Otherwise, distortion is present in
the audio system, and the plate and grid voltages
must be juggled untill the condition for distor-
tiontess amplification is ohtained.

With the modulator and modulated amplifier
connected together through the constant eurrent
choke coil as indicated in the complete wiring
diagram of the transmitter in Fig. 5, the next job
to be tackled is neutralization of the push-puil
amplifier.

Of the amplifiers with which we are familiar
the push-pull type is the easiest to ueuiralize.
Their neutralization may be completed with a
nicety of adjustment difficult to obtain with
single-ended amplifiers. A pick-up coil and flash-
light lamp is usually used to indicate the degree
of neutralization, but this method is not wvery
accurate for low power transmitters and there are
at least two better methods of indicating neu-
tralization. Perhaps the simpler of these two is to
use a pick-up coil of one or two turns of wire con-
nected to a low-scale reading thermo-galvanom-
eter or thermo-milliammeter. A thermo-gal-
vanometer having a full scale deflection of 100
milliamperes is very satisfactory for this purpose,
and if a ecurrent squared meter is used, it later
way be used advantageously to determine
whether the modulated amplifier is operating as
Class C or nof. The pick-up coil is coupled to the
tank circuit of the push-pull amplifier and the
plate circuit tuned to resonance with the excitu-
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tion voltage, but with no plate voltage applied.
The neutralizing condensers are then adjusted
simultaneously until the galvanometer deflection
is reduced to zero. The plate cireuit should then
be tuned slowly above and below the resonant
frequency and the neutralizing condensers slightly
readjusted until no deflection of the galvanom-
eter needle oceurs for any seiting of the tuning
condenser. The amplifier will then be neutralized.
A vacuum tube voltmeter may be used to indicate
complete neutralization as well as the galvanom-
eter and is the most sensitive of the three meth-
ods.t® (Incidentally, s “modulometer” is just as
essential a plece of equipment to the 'phone man
as a monitor and is deserving of a lot more atten-
tion than it has been receiving.) During the proe=
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ciently inerease excitation, the plate voltage on
the oscillator may be slightly increased. Or-
dinarily this will not be the case, although it is a
possibility if the transmitter design and adjust- -
ment are not thoroughly correct.

The antenna may be coupled to the output
amplifier, and it will be found that when the an-
tenna is tuned to resonance and the modulatedl .
amplifier loaded, the plate current will increase ™
to about 60 milliamperes. The antenna current -
under these conditions will vary with the type of
antenna used. Using a 3500-ke. Zeppelin antenna
at WIAL-WI1CEI the set puts 0.1 ampere into
the 65-foot feeders; with a fundamental doublet
arrangement operating at 14.3 me., antenna cur-
rents of from 0.3 to 0.5 ampere are obtained. It
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g — 1000-pufd. fil t by-pass condenser,

Chg — F-ufd. by-pass comdenser,

18 — Z-ufd. audio by-pass condenser,

By, — 75-ohm filament resistor.

s — 2000-0hm plate voliage dropping condenser.
3 — 300-0hm grid resistor._

Ra— 100,000-0hm gain conirol.

esy of neutralization grid bias should be applied
but the plate voltagé must be “ off.”

When the push-pull amplifier is completely
neutralized, plate voltage may be applied through
the dropping resistor connecting this amplifier
with the modulator. The grid bias on the UX-210
tubes should be approximately 90 volts and ex-
citation should be such that the plate current is
about 40 milliamperes without the antenna cou-

. pled to the plate circuit of the tubes but with the

plate tank tuned to resonance, as indicated by
the plate current dip. If it is not possible to ob-
tain this plate current with 90 volts of bias the
probability is that the frequency doublers are
not properly exciting the push-pull stage. If re-
adjustment of the doubler circuits does not suffi-

" 8ee “The Modulometer” by James J. Lamb, @QST,
August, 1929,

Ry ~— 100,000-0hm resistor.

ATy — Audio-frequenrcy coupling unit,

ATy — Audio-frequency transformer,

J1— Modulator plate current jacks.

Jz — Microphone current jacks.

M — Double button. microphone.

MT — Microphone coupling transformer, £28.5'1.

was found that with the 3500-ke. Zeppelin an-
tenna, considerable interference was created in
the vicinity of 1200 ke. when the feeders were
connected to the plate tank. It seems that such
antenna systems, working against ground as
quarter-wave radiators at lower frequencies de-
termined by the antenna plus feeder length,
may be the cause of considerable Interference
when shock-excited by a higher frequency
signal. :

The remedy, of course, is to use either a smaller

and more suitable 14-me. antenna or the larger

antenna inductively coupled to the tank eircuit.
Perhaps in this lies the explanation of much
B.C.L. interference otherwise inexplicable. Tele-
graph transmitters might be similarly effected.
The transmitter is now ready for the final test
of determining whether or not the push-pull am-
plifier is operating as Class C and of determining
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the percentage of modulation. In making these
tests it is advisable to disconnect the antenna
from the radiating system and employ a dummy
antenna to reduce interference to a minimum,
especially since these measurements may be
made just as well on a non-radiating antenna
system.* It is desirable first to determine whether
or not the push-pull amplifier is adjusted to oper-
ate ag a Class C amplifier.

In Class C gmplifiers it is requisite that the
power output vary as the square of the plate volt-
age. A zimple method of determining that this
condition exists is to measure the dummy an-
tenna current when the UX-210 tubes are op-
erated at their normal plate voltage of 350, and
again when the plate voltage is raised to twice
this value. The antenna current in the latter
ease should be 1wice the antenna current obtained
with normal plate voltage. If it is not, the ampli-
fier is not operating as Class C. Another way of
checking operation of Class C amplifiers is by
using a current squared thermo-galvanometer
and pick-up coil coupled to the tank eircuit of the
amplifier so that when the plate voltage is 700, a
full scale deflection will be obtained. With nor-
mal plate voltage (350 volts) the deflection should
be just half of that obtained with the higher plate
voltage. If the meter is not a current-squared
meter but reads current, the scale reading in the
second ease should be :() 7% of the deflection ob-
tained with the higher plate voltage. Methods of
determining modulation percentages have been
thaoroughly covered and we are not going into an
extended discussion of these determinations.i®
As a final test, the quality of voice signals with
zero-beat reception on an oscillating receiver
should be good. If signals are rough or “fuzzy ™
it is quite evident thai frequency modulation is
present in a considerable amount. Zero-beat re-
ception is a real test for the constancy of the
earrier. When a well-designed 'phone is used at
the transmitting end, zero-beat reception may be
advantageously used to reduce interference he-
cause of the increased selectivity of an oscillating
receiver,

POWER SUPPLY .

The power supply for the transmitter described
in this article should, of course, be considered at
the time the transmitter is being designed. This
transmitter requires a 500-volt power supply,
capable of delivering at least 300 milliamperes:
a 137" battery or substitute delivering about 30
milliamperes at 200 volts in addition o about 10
or 15 milliamperes at 100 volts, one transformer

i Dummies for the Amateur, C'orrespondence Fection,
QST, October, 1929,

2 The Use of the Eleotron T'ube Peak Voltmeter for the
Measurement of Modulation” by . B.
L R. E., April, 1929,

“The Modulometer”

w2,

Jolliffee, Froc,
by James J. Lamb, QST. August,
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delivering 3.5 amperes at 2.5 volts, and another
transformer delivering about 10 amperes at 7.5
volts.

This covers the salient points of a successful
14-me. 'phone transmitter and outlines the con-
struction and operation of a particular transmit-
ter which has been found to he eatirely satisfac-
tory. Small constructional details involved in
such a transmitter are not given, nor should they
be necessary, since those who obtain permission
to operate {4-me. ‘phone sets will have the tech-
nical qualifications to deviate from the outline
given above where such changes seem necessary
and desirable.

The set described in this article is capable of
producing a 10-watt constant frequency carrier,
which can be modulated completely with the
modulator unit described. The radio-frequency
portion of the system may be used as a constant-
frequency transmitter with a power output of
20 watts, and may be keyed in the return lead of
the first 14-me. amplifier, as indicated at the
point, K, of Fig. 5.

The transmitter described in this article has
only besn on the air a few days at the time of writ-
ing this story, but it performs very satisfactorily,
Stations which have worked W1AL-WI1CEL
report the quality of signals unusually good, with
a high modulation factor. The voice is usually re-
ported as being louder than the carrier signal
and no difficulty is experienced in receiving the
voice on gero beat when modern band-spread
tuners are used. In one or iwo instances, where
the operator at WIAL-WI1CEI was known per-
sonally to the receiving operator, reports have
been received that the station was identified by
the operator's voice. Such reports at 14 me. are
the result of careful design, the applieation of
modern advancements in communications engi-
neering, and a good many hours of test work in
ironing out the “bugs’’ that invariably show up
in transmitters, By following the design and oper-
ating data presented in this summary of high-
frequency 'phone technique, the amateurs quali-
fied to operate 14-mc. 'phone transmitters can
duplicate the results we have obtained. By fol-
lowing guess-work design and haphazard adjust-
ment; the amateur will get nowhere.

LINEAR AMPLIFIER

There seems to be a general misconception as
to the proper function and adjustment of linear
amplifiers used after the modulated amplifier,
and a few words mgardmg this class of amplifier
seem quite appropriate,in concluding this article.
Linear amplifiers are used after modulation to
increase the radio freg__encv power output of
the transmitter. They are operated so that the
power output is proportional to the square of the
excitation voltage; that is, as Class B amplifiers.
The carrier power output is one fourth of the tube
power rating given by the manufacturer, al-
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though on peak-voltage swings the maximum
instantaneous power output is that of the tube
rating, That is to_say, the carrier output of a
UX-210 tube - for instance — operated as a
linear r.f. amplifier is 1.87 watts, although on the
peak swings the instatitaneous power output may
rise to 7.5 watts.

The adjustments for a Class B linear amplifier
— whether push-pull or single ended —- are sim-~
ple and may be divided into three steps:

1. 'The grid hias must be adjusted for cut-off.
This may be determined either experimentally
by increasing the bias until no pldte current indi-
cates on the plate circuit milhammeter, or may
be ca.lculated qmte ace urafg}v for 1r10de~ by tak-

oitage d1v1ded by the uof the tuhn

2. Bxcitation is adjusted by coupling to the
preceding amplifier until the power output is a
maximum. This condition ohtaing when the an-
tenna current is a maximun.”"

}. bxeitation to the Class B amplifier is then
i'educed until the power output is one fourth of
the maximum value ebtained under the condi-
tions given in paragraph 2, This condition is ob-
tained when the antenna current is one half of
the maximum antenna current.

The execitation adjustment is made, (A) by
varying the coupling between the plate circuit
of the modulated amplifier and the grid cireuit
of the linear amplifier or (B) by increasing the
yalue of the series resistance and decreasing the
shunt resistance in the grid circuit of the linear
amplifier. A specific example will, perhaps, make
clearer the adjustment bf linear amplifiers.

Suppose we wish to operate s UX-852 tube as
z linear amplifier following the 14-me. 'phone
described in this article. The operating plate volt-

age is, let us say, 2000 The cut-off blas FEe, will
then be

cub off biase operating plate voitage
amplification factor

. In our cass Thé €lit=oft- bias will be 2000/12 or
167 volts. This bias is applied to the tube and the
tank cirenit tuned to resonance, as is also the an-
tenna circuit. Suppose that with all circuits in
resonance and maximum excitation applied to
the UUX-852, we obtain 1 ampere antenna cur-
vent. This is the best condition for operation as a
¢.w. transmitter, but the amplifier does not op-
erate as a Class B lipear amplifier and is not
suited for phone transmission. It will be neces-
sary to reduce the excitation to this amplifier
(without changing any adjustment except exci-
tation) until the antenna current is 0.5 ampere.
(It seems needless to say that the excitation
should be reciuced by decoupling and not by de-
tuming any of the low-power r.{. amplifiers.)
"The amplifier is now properiy adjusted to func-
tion as a linear amplifier for ’phone transmission
under these conditions.
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DX
This radio telephone with an output of ten
watts has carried on communication with New
Zealund from Hartford.

Movies Available

S mentioned in the article “ Amateur Radio
and the National Air Races” (December,
1929, @ST), the official movie of the
amateur communications work will be gvailable
for showing at radio club meetings and con-
ventions anywhere in the country, by paying the
transportation charges and guaranteeing safe
handling of the film. This 16 mm. film requires
about 20 minutes for a showing and it makes a
permanent record of a splendid example of
thorough amateur communications urganization
work. Requests for the film should be addressed
to A R.R.L. Headquarters, and will receive
attention in the order in which they reach this
office.

Roanoke Division Convention
Charlotte, N, C., March 21st and 22nd
O H, Yea! Who said we were not going to

have another convention? Take notice,

you doubting **Thomas,"” that the Char-
lotte Radio Association is roaring and ready to
put over the best convention ever held in this
sertion, and extends to everybody in the division
and surrounding states a most cordial invitation
to attend. We had good speakers last vear, and
we expect to have some good ones this year and
besides you will have plenty of entertainment.
The Chamber of Commerce will be the place
where all events will be held. There are a number
of good reasonable hotels a short distance from
the meeting place. Remember, fellows, that
while we are a small division we have always had
a good percentage attendance and let's see if we
cannot make it 100% this year. Communications
Manager Handy will be the official representative
from A R.R.L. and the Executive Committee
may be able to send another man with him. Chair-
man E. J. Gluek, ¢/o Broadeasting Station WBT,
Charlotte, N. C., would like to hear from you all.

S Strals <Y

The new national frequency standard at the
Bureau of Standards is built so as to be aceurate
t0 within one part in 20 million. This means that
measurements can be made in the "28,000-ke.
band with precision of almost one cycle. Just
think, slightly more than one cycle and not
accounted for!
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Official Frequency System

HE Official Frequency Station Com-

mittee, a part of the Fxperimenters’

Section of the AR.R.L., has arranged

the services described below for the
benefit of the members of the League and others
who may wish to use them.

1. Standard Frequeney Transmissions are sent
by the Standard Frequency Stations WOXL and
WIXV (known as O.F.8-3.F.) on definite sched-
ules with a high degree of accuracy. All the prin-
cipal amateur bands are covered, several points
heing given in each so that frequency meters
may be accurately calibrated.

These transmissions are based on piezo-electric
frequency standards. The standard used by
WOXL is checked at intervals by the Bureau of
Standards at Washington. That used at W1XV
is checked against the standard time interval
in the M. [. T laboratory at Round Hill.

2. Official Frequeney Transmissions are senf.
by Official Frequency Stations (known as O.F.8
at a somewhat lesser degree of accuracy. T hPse
stations do not transmit on regular schedules but
announce their frequency at the end of at least
every other transmission during their regular
amateur operation. Such stations will measure
the frequency of vour transmission upon request.

Practical suggestions are always welcome and
should be sent. to the proper member of the
(lommittee which is composed of the following:
Don ¢. Wallace, W6AM, Chairman in charge of
).F.8,, Room 410, 209 Pine Ave., Long Beach,
Calif.; Prof. C. M. Jansky, Jr., care of University
of Minnesota, Minneapolis, Minn.; and Killian
V. . Lansingh, W6QX, in charge of O.F.8-8.F.,
Box 666, Hollywood, Calif.

STANDARD FREQUENCY SCHEDULES
Friday Evewing Schedules  Friday and Sundny Afternoon

Schedules
Time Fregueney, ke. Time Time
{p.m.) {p.m.} {p.m,)
A B AB BB [ D
4:00 7000 14,000
4:12 7100 14,100
4:24 T200 14,200 )
4:36 T30 14,300 14,000
4:48 ..., 14,400 14,200
4£:00 14,400

The time is the local standard time at the
transmitting station. 8:00 p.m. at W1XV is 0100
€CT. and &:00 pov. at WOXL is 0200 G.CT.
Himilarly, 4:00 p.m. at W1XV is 2100 G.C.'T. and
4:00 p.m. at WOXL is 2200 G.C.T.

t Hee ' Utilizing Standard Frequency Transmissions,”
Q37T, Sept., 1929,

DATES OF TRANSMISSION

Date Schedule  Station

Mareh 7, Friday A WiV

9, Sunday D WoXL

314, Friday BB WXV

‘14, Friday AB WoXL

21, Friday B WIXV

28, Friday AB WoXL

* 80, Sunday [ WIXV

April 4, Friday A WIXV

* 4§, Sunday oD WoXL

‘11, Friday BB WIXY

“ 11, Friday AB WoXL

* 18, Friday B WXV

25, Friday AB WOXL

‘27, Sunday (¢ WIXY
Hehedule BB sent at 2100 G.C.T. on one

Friday of each month is transmitted at that
hour for the particular benefit of European sta-
tions, If sufficient reports on its reception are
not received, it will be discontinued.

THE STATIONS

WI1XV: Massachusetts Institute of Tech-
nology, Communications Department Experi-
ment Station, Round Hill, Dartmouth, Mass.,
H. A. Chinn in charge. Uses Eastern Standard
Time and characteristic letter (3.

WOXL: Northwestern Broadeasting, Inc.,
R. F. D. No. 3, Anoka, Minn., H. 8, McCartney
in charge, assisted by Lyall K. Smith, Ivan H.
Anderson and (worgp Collier, Uses Central
Standard Time and characieristic letter <.

DIVISION OF TIME
A total of 12 minutes is allotted to each trans-
mission divided as fullowq

{u on

x.% xmnutes — Jha,l auterlshc letter or
“1”) gent, very slowly and broken by eail letters
each half minute,

1 minute — Statement of frequency in kilo-
oycles to nearest integral figure.

4 minutes — Time allowed to change to next
frequency.

ACCURACY

The transmissions of both stations will be
within 1/10 of 19} of the frequencies herein an-
nounced, which is considerably better than the
accuracy to which the average good amateur
frequency meter can be calibrated and main-
tained constant. During each fransmission by
WIXYV the integral frequency nesrest its exaect
frequency within 1,100 of 19} will be announced
for the benefit of those able to use such acecuracy,
but for all general arnateur purposes the fre-
guency of transmission of both stations may be

{Continued on prge 50)
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Electrolytic Condensers and a High- Voltage
Rectifier

By Clark C. Rodimon, Assistant Editor

N 1922 the old five-watter, UV-202, was the
popular transmitting tube for the amateur.
Filters and rectifiers were not a necessity
unless a radiotelephone transmitter was

aimed at. If a filter was desired it could be pur-
chased for a small sum, as the voltages encoun-
tered were under 1000, The rectifier could be
made up from jelly glasses, provided ‘‘canning”
season wasn't on, and enough might be appro-
priated. An.r.a.c. note is easier to filter at 200
meters than on our higher frequencies, so the
filter and rectifier needed very little time, thought
and cash to construct. The more prosperous ama-
teur used the UV-203, but this rated 50-watter
would not stand any overload, so the amateur
still had only plate voltages of 1000 and under to
consider. Of course, there were exceptions. We
would hear of a ham in some other district who
operated a station using a UV-204. This amateur
probably used a motor-generator for plate sup-
ply and needed mno filter, or he had a *“‘syne”
rectifier and didn’t want a filter.

Alas, poor Yorick, times have changed. For the
price of a 50-watter the amateur can purchase a
7h-watter. Tubes of this variety thrive on 2000
volts — and up; the 204-A and larger tubes need
at least 2000 volts for plate supply. Thus the recti-
fier and filter problem is entirely in a different
class from that of by-gone yeurs.

We have always used paper dielectric condens-
ers for our filter circuits, unless the *pie-plate”
variety of electrolytic happened to be successful.
These paper condensers always did their filtering
in great style, until the voltage happened to ex-
ceed the rating of the.condenser. Then it was
necessary to acquire more condensers until they
blew up on unintentional overloads. Where are
these condensers we used to have? Probably they
are exactly in the same heap at your station, as
they are at the gtation of this ham. In a weak
moment the condenser rating was over-stepped
and the resulting crackling and fireworks got to
be a familiar sound just as we were at the crucial
moment in a QSO. Nothing is left of these con-~
densers now save possibly *‘jolted” memories.

The trend at present seems to he in the use of
manufactured electrolytic condensers in B.C.
power packs; why shouldn’t we give this type of
condenser & trial? For one thing, it has the in-
herent merit of not being permanently damaged
when *‘over-volted.” Why wouldn’t this be just
the condenser for a high-voltage filter?

With these eross questions and answers in our
minds we decided to give electrolytics a trial. The
Sprague Specialty Company, Quiney, Mass., just
starting production on this form of condenser,
offered us the use of several of their models for
test and the Amrad Corp.,, Medford Hillside,
Mass., also shipped us some of their Mershon
electrolytic condensers, B

The characteristics of these condensers are as
follows: (A) High capacity; (B) Medium vol-
tage rating; (C) Compactness; (D) No residual
charge; (E) Not ruined by puncture; (F) No
heavy charing surges; (G) No surges with keying;
(H) Need no attention, and (I) Longevity. Look-~

BELECTROLYTIC CONDENSERS

ing over the characteristics of this condenser, we
are impressed by its apparent usefulness.

Taking each characteristic in turn and com-°
menting on it, we note that these condensers are
made in several different capacity ranges, from
8 ufd. to 72 pufd. The ones we have been cxperi-
menting with are the 18-ufd. single-anode type.
Each condenser when used alone or in parallel
with like condensers will filter up to 425 peak
volts.

These condensers come in metal cans. The
Amrad condenser is 4 inches high and 3 inches in
diameter, the '\prague condenser is 4 inches high
a,nd 14 inches in diameter, though a later model

1?/_” in diameter having a screw base and
mounting socket. Both types are the single anode
varicty, the metal can being the cathode. Elec-

trolytic condensers come with one, two, three
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and even four anodes. Each anode to cathode is
the rating in capacity of the condenser. For
example, a four-anode 8-ufd. condenser has four
anodes and each one has a capacity of 8 ufd.
to cathode. With all four anodes connected
in parallel by a jumper, the condenser hag a
capacity of 32 ufds.

- B
C Dunsmitier
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FIG. {,— POWER SUPPLY POR VOLTAGES UNDER
&30
i —- Reclifier tubes may be UX-281 or UX-866.

¢ = Electrolylic condenaers of 18 ufd, capacity.

The single anode variety is recommended for
high-voltage series operation, When used in
series the cells should be connected as one would
connect cells of a battery; anode to cathode. The
anode of the condenser counects to the positive
high voltage; this is necessary because the polar-
ity of the condenser must coincide with the po-
farity of the rectifier.

The next point to consider is “no residual
charge.”” When the high voltage is shut off there
is no charge left in the condensers. They will not
hold a death defying jolt after the power is turned
off.

An overload on the condenser from high volt-
age surges only makes more load for the rectifier
and decreases the capacity of the condenser dur-
ing the overload. The electrolytic condenser of
% ufds. only builds up to about 1.1 times the r.m.
" s. voltage of the rectifier as compared to about 1.4
times the r.a.s. voltage for 2 uids. of paper con-
densers. Therefore, they are suitable for use with
the UX-866 rectifier tube when voltages slightly in
excess of 1750 (recommended limit of the UX.-866)
are contemplated, When using paper condensers
and over 1750 volts r.m.s. through the rectifier
tubes, the peak inverse voltage of 5000 for the
UX-366 may be exceeded with probable ruina-
tion to the filament of the rectifier tube. How-
ever, voltages up to 2100 volts r.am.s. will be
safe for UX-866 tubes with at least 3 ufds.
effective capacity with electrolytic condensers,

The next point in consideration is the lack of
charging surge when the high voltage first passes
through the rectifier and charges the condensers.
"This initial charge is considerably less with the
eleetrolytic condenser and thus keying surges are
minimized thereby benefiting voltage reguiation,
rectifier tubes, transmitting tubes and the char-
arteristics of the emitted signals.

QsT
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OPERATION

Experlmental tests were run with (19(‘trOlV'tlc
condensers in a filter with & transmitter in actual
operation. These tests were conducted at W1SZ
and voltages between 1500 and 3000, r.m.s., were
used. Attention centered on 2000 volts r.m.s.

One of the disadvantages that we saw might
result from connecting any number of these elee-
trolytic cells in series was that the voltage di-
vision between cells might not be uniform unless
we used some sort of auxiliary voltage divider.
This voltage divider consisted of ten-watt, 200,-
000-ohm resistors. One resistor was connected
across each set of three cells when six were used
in one block for 2000 volts. These were found to
be satisfactory.

Knowing the amateur mind and how hard it is
for him to wait for apparatus, besides his inherent
economy using ag litile apparatus as is possible,
we tried the condensers across the reclifier with-
out voltage dividing arrangement of any sort to
see what would happen. However, we could not
trust more than 300 volts per cell with this ar-
rangement so seven cells were used in series for
2000-volt operation.

This arrangement was used over a period of
three weeks which meant just aboyt, 100 hours of
actual operation. At times the vultage was run
up to 3000 r.m.s. with eleven cells in series, and no

+

Tz
€ Fmasmitter

FIG. 8.~ POWER SUPPLY FOR VOLTAQES UNDER
1100

R — U X856 Kectifier tubes,

€ [ B-pafd. single anode electrolytic condensers,

attempt at voltage division. With eleven cells in .

series and each cell having a capacity of 18 ufds.,
it didn't seem reasopable that there would be
much filter action. However, this was not the
case. The pote wgs very nearly the same as with
uuly six or seven cells in series at 2000 volts. It
is reasonable to suppose that in the case of six
in series there was a capacity of 3 uids., and with
eleven in series the capacity was approximately
half this amount.

DIFFERENT FILTER COMBINATIONS

To the original six cells in series we put in
parallel another batch of six in series. Thus we
added another 3 uids. of « i
The output or signal did Hid
the first condenser had ﬁltered all that could be
filtered by a condenser in this position. A 15-
henry choke was then put in the positive lead
behind the first condenser, but there was no

he.filter.
; ewdentlv
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further smoothing of the output noticeable, and
the output voltage decreased slightly because of
the increased drop through the choke. Then the
other 8 pfds. was added after the choke, making
4 ufds. each side of a 15-henry choke. This did
not improve matters noticeably. Thus our origi-
nal arrangement of six cells in series using volt-
age dividers, or seven cells in series without volt-
age dividers, seemed to be as much filter as was
needed. What did the note sound like? This is
not a fair question to answer until the circum-
stances are described. These condensers were
being used in the last stage of a crystal-controlled
transmitter which had dwe. on the preceding
stages. However, and to our surprise, the note
was very nearly without modulation when lis-
tened to at a distance of one mile. Almost with-
out exception, the note was reported ag d.e. This
‘was not 8 complete test, though, so the tests were
repeated with a self-excited transmitter.

TESTS WITH HIGH- AND LOW~C BELF-EXCITED
TRANSMITTERS

A high-C 7-mc. transmitter was used in the
“lab” for our self-excited arrangement. The
power was a UX-210 with 500 volts of r.a.c.
from a UX-281 rectifier. The original filter con~
sisted of 2 pfds. of condenser either side of a 30)-
henry choke. This resulted in # d.c. carrier. We

[ nov. go~ I
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FIG. 8.~ SINGLE-PHASE FULL-WAVE SERIES REC-
TIFTER CIRCUIT
Recormended for voltages betwern 1800 and 3500 r.m.s and
peak current of .6 amn.

substituted six electrolytic condensers in series
with no voltage dividers, without the choke of
the original filter; the resulting carrier was d.c.
We did not have & high-power self-excited trans-
mifter available to use, but there is no reason
that results should not check those of the low-
power transmiteer. This high-C transmitter was
then converted to a low-&Hartley and tests re-
peated. With the original filter the note was d.c.
However, with the six electrolytics in series and
no choke the note had r.a.c. present. With the
choke included the note was once more d.c.
With the low-C transmitter the earrier was at no
time steady.
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CONCLUSION
For transmitters of 1930 calibre we found that
six electrolytic condensers of the type we tested
in series would filter an r.a.c. carrier to d.c.
&ix electrolytic condensers in series were suffi-
cient to .withstand 2000 volts r.m.s when using

THE COMPLETE 3500-VOLT RECTIFIER

voltage dividing resistors. Seven were used for
the same voltage, without voltage dividers, with
equivalent results.

THE RECTIFIER

Since the coming of the UX-866 type of hot
cathode mercury-vapor tube, the amateur has
had at his disposal a rectifier tube with practically
no voltage drop and one capable of rectifying
comparatively high voltages. Its merits have
been aired in the columns of @ST before this so
the details of its operation will not be gone into.
However, more stress'should be placed on the ad-
visability of using these tubes in series when volt-
ages over 1750 but under 3500 are to be rectified.

Fig. 3 shows the rectifier circuit which was
hooked up and used in connection with the filter
mentioned before. With this arrangement the
tubes will stand 10,000 volts inverse peak, which
is to say, 3500 volts r.m.s. The peak-current rat-
ing of .6 remains the same with 4 UX-866.in this
series (single-phase full-wave four-tube) ecircuit
as when using two of them in a single-phase full-
wave rectifier circuit. This rectifier was found
easy to filter and caused no trouble or annoyance
at any time. Any transmitter using a tube larger
than a 50-watter has enough elements to canse
trouble and annoyance without having the recti-
fier and filter kick up.

FILAMENT TRANSFORMER FOR RECTIFIER
With voltages of the order of 10,000 peak in-
verse and all wires at this potential to ground, it
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is necessary to insulate the filament transformer
and windings for this voltage. In the photograph
of the rectifier may be seen the home-made trans-
former. This transformer was made after delibera-
tion as fto where three filament transformers

+, o L4 + o +
2
4 ?é
My/{v voltage i mf.:ga 5e
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Rectifrer % dransmilter
:5 pwatd
@ fzwcww resistors
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FIG, 4, ~—~BLECTROLYTIC FILTER FOR 2000 VOLTS

(A) Sic cells in series with voltage dividers. Ser text,
(B) Seven cells in series without voltage dividers,

with 2.5 volt secondaries insulated for 10,000
volts could be secured. The only logical solutlon
seemed to build one up. The necessary construc-
tional dope was found in the Handbook so work
proceeded — and halted, for only half of the
original core was available. However, work went
ahead, regardless. 1t was necessary to wind about
300 extra turns on the primary to compensate
for lack of core material, but the resulting trans-
former was worth those extra turns. Using a volt-
meter and with one UUX-866 tube as a load, the
turns were put on each secondary until the 2.5
voltawere secured. The regulation was surprisingly
good from no-load to full load of the rectifier
tubes. In fact, ¥ reported in January QS7, the
voltage went up as the load was applied. Eureka!
This wag too much. After brain storming and jok-
ing over the results we effected a cure. The volt-
meter was moved away from the field of the core!
The drop in each secondary winding was then
barely noticeable on the voltmeter when the load
came on.

Plenty of empire cloth was used. The Standard
Electrical Handbook rates one thickness of em-
pire cloth to withstand 11,000 volts but, to be on
the safe side, three layers were put around all
windings. The resulting transformer was far from
original specifications in design but in operation
it was all that could be desired.

In closing it might be well to state that the
price of electrolytic condensers does not make
them prohibitive for the amateur pocketbook.
Each condenser retails for about $4. Thus the
total cost of & 2000-volt filter supply will be ap-
proximately $30.00 — 114 cents per volt or $10.00
per microfarad.

We are indebted to Mr. R. U, Clark, formerly
of the Amrad C orporatlon and now with the
Sprague Specialities Company, for the details

and constructional data on electrolytic con-
densers,
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A New Condenser for Amated
Tuners

ERHAPS the most tedious job around the
modern amateur station is the construction
of the proper tuning inductance to give

wide *dial spread ™ of the amateur bands with a

* guall tuning condenser. If it were possible to

change the capacity range of the condenser, the
work of constructing amateur band tuners could
be simplified.

Such a condenser, known as the type 201-
taper plate condenser, has recently been marketed .

by the Allen D. Cardwell MIg. Corp. of Brooklyn, *

N. Y, and is shown in the cui. The condenser iz -
provided with one rotor plate, and one stator
plate. By loosening the nuts holding the stator
plate to the insulating cross arm, the stator

plate may be moved away from the rotor plate
any distance up to about a quarter of an inch.
This provides & condenser with a minimum
capacity of approximately 6 uufd. and a maxi-
mum capacity (depending upon the adjustment
of the stator plate) of from 11 uufd. to 50 upfd,
With the sliding stator plate, slight miscaleula-
tions in the inductance of the tuning inductunce
can be compensated for by setting the siator plate
g0 that the entire amateur [requency band is
covered.,
131,
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When in doubt -— use a frequency meter,

Bayne of W4AAAQ reminds us that key elicks
can sometimes be eliminated by connecting two
1-pfd. condensers in series across the 110-volt
Iine and grounding the center or common terminal
of the two condensers.
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preguant comment on one situation which is certainly *

Beats there a breast in Hamateur Radio which isn't thrilled to bits by the good news that The Old Man is coming back
to QST? — back with all his trappings, the Wouff-Hong, the Rettysniich, the Blifsky and sundry Uggerumpfs, the Little
Wife, Kitty and the old cob. T. O, M., a genial old pirate to those who operate decently, is uet the Awjful Ogre standing over
amateur radio und meting oul punishment to those who transgress, His classic yarns in QST about things that are ' rotten”
in amatenr radio, though filled with a pungent humor, ure mighty goeod jor what ails us. He has this month some very
rotten.,

* Let his announcement be a worning! — EDITOR.

AY, SON, now listen: I'm coming back
into the game. I am needed. I've been
thinking about it for a year. And the good
old Wouff-Hong:-and Rettysnitch are

eoming along, too. Jl‘he two latter still carry the
gory stains of thé past.-Both have been sharpened
up good and propef._and they afe all set for the
worst. Please let -all hands: be advised as, of and
from this date, that tertain Young Squirts have
been selected to be Wouﬁ-Honged and Retty-
snitched ’twixt now and the full of the second
moon hence. Certain others are going to get a
fatherly pat on the back. They deserve it. But, by
Gorm, it will not be, pats that will be dealt to some
of the amateurs I notice running loose today.
Things sure have come to a pretty pass while 1
have had my back turned. But it is going to be
fixed in the good old-fashioned way we used to
fix things in amateur radio. That’s what the
Wouff-Hong and the Rettysnitch are for. They
have cleaned up dirty messes before and they can
do it again. And so this old gink, with his trusty
cob pipe and his Kitty, desires to have it under-
stood- by every amateur, old or young, on all
continents, whether QST-English is understood
or not, that the old-time soap kettle has been
retrieved, set up, filled with high-boiling-point
transformer oil, equipped with a brand new auto-
matie forced-draft white-flame burner, and that
the first frequency gargler caught transmitting
out of the amateur bands is going to get swoggled
with the Wouff-Hong, skewered with the Retty-
snitch business and then boiled in transformer oil.

Now listen again: Certain Young Squirts of
today may think thev can do with amateur
radio what they see being done with prohibition.
Well, your uncle is here to tell them QSD. And
there’s a period after that QSD and not a query.
H they think this is hot air, let them seek out any
old-time amateur. Let them ask him what be-
came of and happened to those brash young radio

pollywogs of other days who got out of the
amateur band. Let them ask what became of
those gay young swashbucklers who used to butt
in and QRM the first trans-continentals. Let
them ask where the remains may be found of
those brave babies who QRMed the ‘BuStands
fading tests. Just let them ask. It will be good for
their souls to find out. If they do not chatter the
fillings out of their teeth and if every hair on their
soft beans does not stand up stiff and shoot blue
corona, then we will take the matter up with the
Royal Order of Wouff-Hong arnd have the Com-
mittee on Diabolies prescribe something. They
have had experience and know how.

Yes, you Young Squirts who are off the track
in amateur radio, it's all down in the book,
written in gory red in the sacred annals of ama-
teur radio. And to help matters along a trifle,
your aged uncle has come back, maybe a little
whiter, maybe a little more gnarled, but by heck
fifty times more bloodthirsty. The Old Cob and
Kitty are still going strong — especially the Cob.
The wife hasn't been able to sit in the same room
with it for a couple of years past. Kitty is just as
good a cuspidor as ever, and any Young Squirt
not knowing what all this means better catch the
next bus and consult with the nearest old-timer.

One more Sunday School announcement:
While this old mill is working, just let me say
that the first blood to be let is probably going to
be from those unfortunates who were careless
enough to have busted the transatlantic telephone
service on Christmas Day by being out of the
amateur bands. I copied Handy’s broadecast on
that and it clearly shows who my first candidates
ought to be. That’s not altogether a healthful
thing for an amateur to do. Every one of those
frequency jumpers better grab his wave-meter
while the grabbing is good and beat it for the tall
timber, for, come hell or high water, he is in for it.
The chances are that every amateur wave-meter
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will bave to be compared with a crystal-con-
trolled master meter that is accurate to 7 x 107
of a cyele before we get done with this out-of-band
business. The owner of anv wave-meter that is
out more than 1 feel like specifying at the time
gets the works “— Wouff-Hong, Rettysniteh and
Boiling.
Nallfrnw,

The ©Old Man.
K?’\

Election Notice

To All A.R.R.L. Members Residing in the
CENTRAL DIVISION

1. You are hereby notified that a special elec-
tion for A.R.R.L. Director is about to be held in
the Central Division, A.R.R.L., to fill the re-
mainder of the 1929-1930 term left vacant by the
death of Clyde E. Darr. Your attention is invited
to Section 1 of -Article IV of the Constitution,
vroviding for the government of A.R.R.L. affairs
by a Board of Directors; Section 2 of Article IV,
defining their eligibility; and By-Laws 9 to 18
providing for their nomination and election.
Copy of the Constitution and By-Laws will be
mailed any member upon request.

2. The election will take place during the
month between March 15 and April 15, 1930, on
ballots which will be mailed from Headquarters in
the first week of that period. The ballots will
list the names of all eligible candidates nominated
for the position by A.R.R.L. Central Division
members.

3. Nominating petitions are hereby solicited.
Ten or more A.R.R.L. members of the Central
Division have the privilege of nominating any
member of the League in that Division as a ecan-
didate for Director therefrom. The following
nominating form is suggested:

{Place and date)
Executive Conmitiee,
American Radio Relay Leugue,
Hartford, Conn.
Gentlemen:

We, the undersigned members of the A.R.R.L.
vesiding in the Central Division, hereby nominate
............ , as a candidate for
Director from thw Diviston for the remainder of the
19291930 term.

(Signatures ond addresses)

The signers must be League members in good
standing. The nominee must be a League member
in good standing and must be without commercial
radio connections. His complete name and ad-
dress should be given. All such petitions must be

filed ab the headquarters office of the League in
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Hariford, Conn., by noon of March 15, 1930.
There is no limit on the number of petitions that
may be filed, but no member shall append his
signature to more than one such petition.

4. This election is the constitutional opportu-
nity for members to put the man of their choice in
officc as the representative of their Division.
They are urged to take the initiative and file
nominating petitions immediately.

For the Board of Directors:

K. B, WaRNER, Secretary.

Hartford, Conn., January 1, 1930.

St Strals -y

For the information of amateurs we publish
below the contents of General Order No. 75 of the
Federal Radio Commission, dated October 30,
1929,

1. Every licensee operating a radio station under a license
from the Federal Radio Commission who receives a notitiea-
tion from a Department of Commerce Supervisor or Inspec-
tor regarding any violation of the Federal laws in foree, or
any violation of the orders or regulations of the Federal
Radio Commission or any violation of the terms and condi-
tions of the station license, shall within three days of receipt
of such notice send a written reply in triplicate to the Super-
visor or Inspector from whom the notification was received.

2, The answer to each notice shall be complete in itself
and shall not be abbreviated in the least by reference to any
other communications or answers to previous notifications
that the licensee may have received and answered.

3. If the notification relates to some violation that may be-
due to the physical or electrical characteristics of the trana-
mitting apparatus the answer to the inspector shall state
fully what steps if any are being taken to prevent future
violations and if any new apparatus is to be installed the
date such apparatus was ordered shall be given, the name of
manufacturer and promised date of delivery.

4, If the notification of violation relates to some violation
caused by lack of attention or improper operation of trans-
mitter, the name and license number of nperator in-charge
shall be given.

The American Radio Relay League has pleas-
ure in announcing the reappointment of Mr.
Paul M. Segal, of Washington, D. (', ag its gen-~
eral counsel. Mr. Segal was formerly the League's
eounsel hut necessarily resigned that post upon
joining the legal division of the Federal Radio
Clommission in early 1929. With his return to
private practice, as reported in our last issue, his
gervices again became available to the League
and were promptly embraced by our Executive
Committee.

The operator Who is using the call XW2PX in
European waters may have a dozen or more
QSL eards by informing W2PX of his proper
address. i

Ha D). Pendleton of Waterford, Conn., and a
side-kick of the “Old Connecticut Yankee,”
says that aluminum salt- and pepper-shakers,
which can be purchased in a variety of sizes,
can be used for shields for vacuum tubes or
plug-in coils.
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A High-Gain Direct-Coupled Power Amplifier

By George E. Fleming®*

EFORE taking up the discussion of di-
rect-coupled amplifiers, it may be well to
congider the funection of an amplifier in
the general sense. There is oniy one thing

that an audio amplifier systera is supposed to do,
and a good many things that it is not supposed to
do. The fewer things an amplifier does, the better
it is.

The one function of an audio amplifier, as we
see it, is to take an audio frequency signal of
small magnitude and increase this signal to one
of large magnitude without saltering its original
form. It should not discriminate against one
band of audio frequencies in favor of another;
shouid not alter the wave form or phase of the
original signal.t
' Althongh much excellent work has been done
on the prob’em of andio amplification in recent
vears and one has only to listen to a modern
broadeast receiver and eompare it with one of
five or less vears ago to realize that real progress
has heen made in this field, even the best systems
available leave much to be desired this side of
perfection. We all realize this, but a hasty review
of existing systems may make a few facts more
apparent.

Let us consider the transformer coupled am-
plifier first, sinee it is the most popular type. In
Fig. 1 we have the fundamentals of a transformer-
eoupled stage.

' The fallacy of expecting perfect reproduction is
immediately apparent when we consider that the
signal voltage developed across the load in the
plate cireuit of VT is directly proportional to the
reactance of the load. In this instance the load is
inductive and follows the formula XL=27fL,
where f is the frequency of the alternating signal
voltage in cveles per second, and L is the induc-
tance in henrvs. It will be seen that as f increases
the joad reactance increases proportionately,
sinee [, remains constant. Because the load react-
ance inereases with frequency, it follows that the
voltage developed across the load should increase
with frequency. In actuality it does, and the low-
frequency response of such a system will be

p * Loftin-White Laboratory, 11 West 42nd St.. New York
City,

" 'The eomponent frequencies in a eomplex wave-form
must maintair. their proper phase relations with respect to
each other when the signal is passed through the amplifier,
If the coupling devices offer widely different reactances to
.the various frequencies. & shift in phase relation sufficient. to
wause noticeakle distortion may cceur. This phase of phase
aiteration does not involve the complete phase reversal be-
‘tween the grid and plate cirenit of a tube or slight phase-
shifts which affect the whole complex wave-form uniformiy,

- Fiditor.

neglected in favor of the high-frequency response.
To get an appreciable reactance at low frequen-
cies, the value of induetance in the primary must
be high. This means a great number of turns on a
large core,

The principal advantage of this type of am-
plifier is that we can have a voltage step-up in the
transformer itself. Therefore, to realize upon this
voltage step-up the ratio of turns in the secondary
to those in the primary must be high, A trans-

%,

THE AMPLIFIER COMBINED WITH 1TS POWKR
SUPPLY

The small filter required permits an unusuclly compact as-
sembly. The jacks at the left are for phonoyraph pick-up input
and those at the right for connection to the speaker, The slotted
chaft in the center is that of the polentivmeter, The tubes, from
left to right, are the screen-grid inpui tube, power amplitier, and
Jull-wave rectigier,

former with a three-to-one ratio must have, of
course, ai least three times as many secondary
turns as primary turns As we are definitely
limited in how low we can go in primary turns, it
follows that the only way to get this ratio is to
use an extremely large secondary.

In the use of this large secondary we run into
distributed eapacity effects very qguickly since in
effect we have a quite appreciable eapacity shunt-
ing the secondary. This accounts for the sharp
high-frequency cut~off found in so many modern
amplifiers, with the accompanying lack of bril-
liance. Also, the sibilants are frequently con-
spicuous by their absence.

No mention will be made of wave-form distor-
tion, hysteresis, the effect of saturation of the
corve by direet eurrent flowing in the primary,
resonance, ete. Doing so would prolong this arti-
ele unnecessarily.
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The case against resistance coupling, however,
is not quite so condemning. Certainly it has ad-
vantages over the transformer type.

In Fig. 2 we see a resistance coupled stage.
There are not the phenomena of frequency dis-
erimination noted before except in the case of
4. ¢ is a series reactance, capacitive in nature,
placed s0 as to isolate the plate of VT, and the

|
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grid of VT, in a direct current sense, yet coupling
them in an a.c. sense. This capacity, however,
will show diserimination against low frequencies
unless it is made very large. It will follow the law

of Xf;;m-——]»'--m, where (' is the eapacity in

2a il

farads. We may assime that the condenser has
negligible reactance at 60 cyeles if it has a capa-
city value of 4 ufd. or so. In this case the resist-
ance of R, must be small to permit the condenser
to discharge, otherwise the grid of VT, will become
blocked. We are all familiar with this phenomena,
having experienced it frequently.?

Now a little consideration of this diagram will
show us that in an a.c. sense the series combina-
tion of (!; and R. s in shunt with R,. This pre-
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FIG.2

cludes the possibility of getiing any appreciable
load resistance in the plate cireuit of VT, for if
R, is made very large in an effort to do this, the
d.e. drop across it is entirely out of proportion
and the d.e. supply voltage will have to be un-
reasonably high. Therefore, we sce that even
though we use high u tubes, our amplification per
stage is definitely limited, and several stages are
required to get any gain at all, Some engineers
have made an effort to use a sereen-grid tube as
an amplifier in such a circuit, but the plate im-
pedance of these tubes is so high that only a very
small part of their theorefical amplification is
realized.

— Kilitor,

T Motor-boating,”

Marcon, 1930

In Fig. % we have the rudiments of a direci~
coupled stage of amplification. We find here none
of the undesirable phenomena noted in the pre-
ceding cases we have considered. We see only
one resistance, with the plate of VT, coupled
conductively to the grid of VT, There is no pos-
sibility of frequency discrimination, wave-form
distortion, phase shift, or any of the other
contingencies we must try to avoid, as neither
inductance nor capacity is used.® Theoretically,
it isthe perfect amplifier and the system is funda -
mentally sound.

Dr. Pierce realized the truth of these state-
ments fifteen years ago, went into the Patent
Office with the basis of the present amplifier, and
was granted patents covering the system. The
Bureau of Standards has used a similar system
for several years as heing the only one capable of
nearly perfect amplification. However, every such
systern has certamn drawbacks that prevent gen-
eral use of the amplifier.

Let us hastily run over the problem that faced
Commander Loftin and Mr. White when they at-

FIG. 3

tempted to make such a system operate. T'o be-
gin with, they had just what has been described:
a theoretfically sound system that simply would
not work. The reason, principally, is that the grid
bias to the last tube iz furnished through a com-
mon resistance that also furnishes plate potential
for the first tube. If the various potentials are
juggled so that the gystem is in a state of equilib-
rium, the moment a signal is applied to the grid
of the first tube, the state of equilibrium is dis-
turbed. The grid potential and consequently the
plate current of the last tube, go off ai various
tangents. The Burean of Standards has attacked
the problem by making the grid bias of the first
tube manually variable, and putting & current
indieator in the plate eircuit of the last tube. In
this way, the system was made to behave some-
what as long as someone stood by and continu-
ously adjusted the bias. This, of course, was
highly unsatisfactory and resulted in a system
tively unsuited for genora] usage.,

is also a drift effect that is annoving.
‘With nothing to apparently disturb the state of
equilibrium of the system, the plate current of the
fast tube begins to drift until it is some hundred
per cent out of line and, of course, the tuhe is en-

hh‘av eircuit capamhee and tube capacities not con-
aidered here, - Lditor,




" was used to vary the bias on the first

. of other systems, because even a UX-

" with success, and may be used even now 1
- in special applications. Also, the prop<
»erty of an ordinary lamp to chunge its

s suecessfully, This, however, is subject

_system discovered is to use a little re-

"to over-bias this tube, and to make
: the grid-return positive so as to partly
cancel out the bias. Such a system is shown in
' Fig. 4.
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tirely off its operating curve. This, and various
other wrinkles, had to be ironed out.

The problem was attacked from various angles.
No effort will be made to go through the tedious
history of all the experiments that were tried and
all the blind alleys that were explored. Only brief
mention will be made of a few of the several ways
that were evolved.

One of them (perhaps it will be remembered)
was published about two years ago.t
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is positive and the grid of VT, is negative to their
respective cathodess which are maintained at
different potentials. The diagram shows a com-
mon resistance R., forming the only coupling
medium for both elements. The plate current of
VT, flowing through this resistance will cause a
voltage drop across it, and since it returns to &
point at. approximately the same potential as the
cathode of V'T;, we see that the grid of this sceond

This system fook advantage of the
properby of & filament to vary its emis-
sion with temperature. This property

tube and worked out very satisfactorily.
It was abandoned, however, in favor

199 eosts money and adds another tube
to the system,
Various bridge systems were tried

resistance with current flow was used

in a lesser degree to the same objections
to which the 199 tube was subject.
The simplest as well as cheapest

sistance in the cathode of the first tube

We all know that when s tube has a signal
applied to the grid, the space current increases,
I we self-biag the tube by a series resistance in

: the cathode, the drop across this resistance will
. be greater when a signal is applied. The percent-
age of increase is ordinarily insufficient to keep

the grid negative when a large signal is applied,

" but by over-biasing and cancelling with a positive

potential from a different source we increase the

i effect many fold. This is the system wsed to
. stabilize the Loftin-White amplifier. Y

In Fig. & we have a complete diagram of the

“amplifier. We will not dwell at length on the

stabilizing scheme, since we hastily covered that

before, However, in this diagram the resistance
. Rg is the negative biasing resistor referred to

« volts and the grid return is made 13 volts positive

t6 ¥ancel all but 2 volts, which is the nmormal

'negative hias under which we operate this
“tube.

We have heen agked repeatedly how it is possi-
hle to econductively couple the plate of VT, and

“the grid of VT when the first is positive and the
csecond is negative. As a matter of fact, they are
_hoth at the same potential, but the plate of VT

¢ Direct-Coupled Detector and Amplifiers, Proc, LR.E.,
Alarch, 1928,

DBENEATH THE BASE OF THE AMPLIFIER
Transformer, condensers, and resistors are arranged compactly.

tube will be negative with respect to its cathode
by the drop across R -

To satisty the condition of maximum gain, we
want the same drop to occur in thig resistance as
aceurs across the plate circuit of the first tube.
This is readily accomplished by returning to a
point somewhat positive with respect to the
cathode of the second tube, thereby geiting
sutficient drop to bias the second tube. In Fig. 5,
we drop 145 volts in the resistance R, and apply
145 volts to the tube. Since we have 195 volts in
the arm and the grid of VT, must be 50 volts less
than this, we go up, about 90 volts, and satisfy
the condition. These values are worked out pro-
portionately and will vary with the voltage avail-
able. We are assuming 450 volts available from
the filter, in this instance.

There is only one other point that we will dwell
on at any length, That i1s the “hum-bucking”
effert, There is no need for one to be willing to
eonstruct a power pack that will give perfectly
hum-free output. However, such a pack costs
real money to build. The amplifier will actually
amplify at 60 cveles, so the hum presents a real
problem. However, since we aiready have 4 large
registance in the cathode that must be by-passed,
we might as well utilize the fact that we have a
filter circuit handy.

If we have a poorly filtered source of d.c. there
will be a hum-voltage in the arm. Therefore,
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fet us pick a point on the arm where the phase of
the supply hum hucks the phase of the bum
present on the grid, and return the high side of
the cathode resistauce there through a 1-ufd.
condenser. This point is just above the grid re-
turn, and if it were not for variations in tubes,

y -
i
F1G.4

might well he fixed. However, tubes do varv, so
this point is variable by making a portion of the
arm a 200-ohm pofonhomotor With this eireuit
and with a filter using one choke with one *“ mike”
hbefore it and nothing after, the hum is reduced
practically to inaudibility. The by-pass con-
densers shown are 1-pfd. each.

We will attempt to make the closing of this
article as short as possible, but we feel that it will
be of interest to know what one may expeet of a
systern of this kind., Curves run on suech an am-

V1, ) VI
P "}"E j 14
( uv 224 X 24S
<
Fica ,‘u‘.l L__m ] RB % ’ Ui \t,".’l-llv
Ry L ...
R,
P
V\ R By Ry Re. R
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Il{' . n':
i o
z 48OV, e ja
FIG, 6= CIRCUIT OF A TYPICAL DIRECT-0:01-

PLED AMPLIFIER

RE = 50.000-0km resistor,
R — i88-0him resistor,

Ra — ohm potentiometer,
By ¥75-0hm vezistor,
Ry~ 470

By — ilament ce ntt’T—Mp rexivlor,
Lo = A1 /)Uﬂ-uhm ¥

£ p-vmyuh m eonpling resistor,
O e tepfd, cach,

plifier as we have just deseribed show that the
system in itself is capable of practically Aat am-
plification {from 30 cyeles to about 7000 cyeles.
At 7000 cycles the curve begins to droop hecause
of the input capacity of the output tube; we can
use a simple form of neutralization here and earry
the curve out flat to above 10,000 cycles. If &
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sereen-grid output tube should be used, no such
phenomena would oceur. At the low end the cut-
off is set by the output device used but even with
eommercially available output units the drop
begins at less than one hundred eyeles®

"I'he uses of such an amplifier are manifold. The
most obvious ones, of course, are in broadeast-
and short-wave receivers, speech amplifiers for
public address work, and in transmission, By
properly proportioning the voltage on the first
tube we may have a very sensitive detector, yet
one that will bandle signals of large magnitude
before overloading, The sensitivity in this case
will be equal approximately fo that of a sensitive
grid-leak detector while its overload point will
exceed an ordinary power detector. This sensi-
tivity, to a very large extent, is becuuse practi-
cally no load is presented to the previous tuned
eireuit.® This results in a marked resonance-rise
that is all but lacking in the conventional detec-
tor circuit. Relectivity is greatly increased in this
eircuit for the same reasons. We helieve that with
amplifiers capable of such exiraordinary gain, we
will witness a radical improvement in phonograph
pick-ups and microphone, sinee it is relatively
eagy to demgn faithful apparatus of this type if
sensitivity is ummportant

The voltage gain of the little job illustrated is
shout 450 and with another stage it mayv easily
run to hetween 10,000 and 100,000, In television
experiments, an amplifier of such fidelity and gain
is a necessity, for faithfulness, combined with
iugh gain, is essential. With a three-tube job,
250 in the last stage is easily overloaded when the
input is taken from a photo electric cell.

It may be mentioned that by taking advantage
of the trigger action mentioned'in the first part of
this article, a printer may be worked on ¢.w. sig-
nals without the use of any type of heterodyne to
make the signals audible.

St Straﬂ' By

A good frequency meter for the amateur siation
doesn’t eost much to make, costs little or nothing
to calibrate, and is mighty good insurance when
one remembers that even the patience of the
RI is not infinitely eLNlc

The Wircless Woi i:/ r(‘('ontl\' called our atten-
tion to an unusually selective receiving cirenit
which would permit reception of two 'phone
stations operating close as 100 cyveles to one
another. We wonder what is dene with the side-
baude.

& For design of output-coupling deviees see. ™ Matehing
the Speaker to the Output Tube. QST Jan_, 1930, — Editor,

% As long as the screen-grid tube doss not draw grid cur-~
rent, its input resistanee iz very high. The tube will not draw
grid current until the input sigual voltage approsches in
magmtude the negative bins value, However, the grid bias
of VT iy autoratieally variable and the grid is kept nega-
tive even on strong signals, The power &mphher tube will
overload before the grid of V1 becomes positive, — Erditor.
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Some Constructional Kinks

By George Grammer*

"HILE most of the following material
is without doubt familiar to a great
i many amateurs, some of the newer
hams have not had the opportunityto
profit_by the experience of others. Nearly ull of
these suggestions, when encountered for the first
time, will bring forth that time-worn expression,
*Whydidn't I think of that before?” — all of them
being so obvious that they are usually overlooked.
We can't attempt to list all the little stunts and
devices we have seen and used to make con-
structional work easier and better --- we couldn’t
remember thein all at once. Perhaps some of you
tellows who read this have some pet schemes of
your own that would be of help to the rest of us.
1f so, shoot them along; if a thing proves useful to
“one chap the chances are it will be equally so to
hundreds of others.

TURE BASE COILS

The glass envelope of most makes of receiving
tubes is held in the base by means of a cement
which softens when heated. If the tube is cooked
for fifteen minutes or sv in boiling water, the ce-

“ . ment will soften sufficiently to allow the glass and

the base to be separated without undue difficulty.

" Hold the bulb in one hand and the base in the
other; then twist with'sufficient foree to break the
joint. The wires can'Be broken off by continuing
the twisting process until the strain causes them
to fracture. The excess cement can easily be
seraped ous of the base with a penknife. Caution:
Use heavy gloves when doing the twisting. The
tube is hot and there is some danger that the glass
will break. Don't use a good pot for the cooking
—-the cement is hard to remove once it gets a
grip.

Cleaning out the prongs sometimes is a tire-
some job, especially if the quite general process of
heating the prong and poking through it with a

_wire is employed. Any wires soldered in the
prongs should be cut off as short as possible in-
side the hase, and the prong thoroughly heated
with a well-tinned soldering iron until the solder
runs. At fhis point the tube base should be held in
the hand and given a quick flip; the wire and
excess solder will be quite effectively ejected, leav-
ing a clear channel. This sounds so simple as to be
foolish, but it does the trick. Needless to say, a

. little care must be used in picking the “‘ Hipping”
focation, as hot solder is not altogether beneficial
when spattered on good furniture.

A good job of winding can easily be done by
megsuring off the length of wire required for the

* A RR.L. Technical Informution Bervice.

coil, fastening one end in the proper pin in the
hase, clamping the other end in a vise, aud streteh~
ing the wire taut: the wire can then be wrapped
tightly and evenly around the form by turning it
in the hands and walking toward the vise. The
required length of wire, in feet, may be found by
multiplying the number of turns to be put on the

Tining Cond acro
these prongs
FIG. 1.— ARRANGEMENT OF CONNECTIONS ON 4
TUBE-BASE COIL WITH THE GRID-END TURN
SPACED T0O GIVE BAND-SPREADING

tube-base by .36 . The turns can be spaced in this
method of winding by simply judging the spacing
by eve. If the builder hasn't sufficient faith in his
eyvesight or wants a more even job, two wires may
be wound at the same time in ‘' parallel,” the
sccond one of course being removed later. How-
ever, spaced windings are very rarely necesgsarv
except when the coils are intended for very high
frequencies, and in a few special cases to be con-
sidered farther on.

A point which seems to worry beginners is that,
of getting the coil connections in the proper pins.
Any pin arrangement may be used. The ouiy
thing to keep in mind is that the same arrange-
ment must be used on all eoils intended for a
particular receiver. Personally, we prefer to use
the two heavy prongs (filament) for the tuning
coil connections, and the two small ones (grid and
plate) for the tickler because the connections are
easy to remember. However, any other combina-
tion will work equally well.

Getting the right number of turns on the coils
is always a problem. Tnfortunately, it.is impossi-
ble to give any definite specifications, because it is
rarely possible to estimate correctly the maximum
and minimum capacities which will be connected -
across the coil. If the tuning condenser were the
only factor to be considered it would be a simple
matter to work out coil sizes for any frequency.
However, with the small capacities used to tune
high-frequency receivers the additional capacity
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introduced by the detector tube and the wiring
are of the same order as the tuning capacity and
cannot be measured or calculated easily. There-
fore the only method to follow is that of cut-and-
try. If the amateur bands are to be spread over as
much of the dial as possible the cut-and-try process
is likely to be tedious, but cannot be avoided. It

WINDING A €OPPER-TUBING INDUCTANCE

One endd of the Tubing 1s held in the pise and the other 1z
Jlattened ont awd bolted ta the pipe wused as a winding Jorm.

wlling on the tubing and turning the pipe in the hauds, the
operator walks tow-rds the vise, The turns shoutd be wound as
closely together as pussible and spaced later.

often happeus that one turn makes a great deal of
difference, particularly on the 14,000~ and 28,000~
ke, bands. In such a case if we find that 6 turns,
for instance, are too many, and 5 are too few,
spacing the last turn will be very helpful. The
rule is to wind the larger numher of turns, then
move this last turn away from the others a little
at a time until the band is ecovered on the dial the
way it is wanted. Adjusting by cutting off a
fraction of a turn at a time will accomplish the
same result, but is not so easily done nor so
flexible,

When the final adjustment is made the spaced
turn must be fustened in some manner so it can-
not move and shift the band off the dial. Collo-
dion or Duco are excellent for holding the wires in
place, and it is a good idea to coat the whole coil,
because & change in temperature may cause the
wire to expand and loosen up.

The tickler coil is another source of much grief.
It scems to be the habit of ticklers to get con-
nected in the circuit so the tube will not oscillate.
There is a simple rule to follow so that the direc-
tion of winding for nseillation will be correct:

Wind both the grid and plate coils in the same
direction, the grid coil at the upper end of the
form and the plate coil at the bottom. The two
inside ends of the eoils go to the filament, (for the
grid coil) and plus *“B” (for the plate ¢oil). The
top wnd of the gnd coil is connected to the grid
condenser and the bottom end of the plate coil
goes to the plate.
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The tickler must be added to or subtracted
from until the tube oscillates smoothly over the
entire range of the tuning coil and condenser.
More cut-and-try. Important: Don’t make the
final adjustment on the tuning coil until after the
tickler question is definitely settled; the tickler
always has some tuning effect and you may have
to do the work all over again.

SHIELDING

There seems to be a ot of misunderstanding
regarding shielding, Aside from making the set
dust-proof (which a cabinet will do just as well)
shields may be used for two purposes: First, to
prevent unwanted coupling and feedback be-
tween two cireuits: second, to prevent pick-up of
signals or interference between the coils and wir-
ing. Obviously, shielding of the first type is only
necessary when two tuned circuits must be iso-
lated, as when tuned r.f. amplification is used.
Shielding an untuned r.f. antenna coupling tube
s useless from this standpoint. On the other
hand, it is almost indispensable i the set in-
corporates tuned r.f., particularly at high fre-
quencies. In the popular types of high-frequency
receivers using a stage of screen-grid funed r.f.
ahead of the detector, only the r.f. stage or the
detector stage need be completely shicided, pref-
erably the detector for optimum selectivity.
Shielding both stages perhaps makes a more
complete job of it, but is not entirely neces

An sluminum or copper shicld of the usual
thicknesg around an audio amplifier is a joke for
shiclding purposes. About the only thing an audio *

THE TURNS OF A (COPY
INDUCTANCE
The deyree of spncing depends on the diawmeter of the s paring-
tood used,

-TUBING

amplifier need be shielded against is a.c. pickup
from the house lighting system, and a shield to be
effective at commercial house lighting frequencies
would have to be made of thick sheet iron. Practi-
vally all types of audio transformers now available
are completely enclosed in heavy iron cases and
the shielding provided by the case Is usually
sufficient.
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A point regarding r.f, shields which has re-
cently beer. brought to our attention is that such
shiclds should not be used as a common ground or
c¢ommon minus “ A’ eonnection for r.f. circuits if
the shicld is to be effective in eliminating hand-
capacity. Bven though such connections may be
only a few inches apart, the shield has sufficient
reactance at high frequencies to cause minute
potential differences hetween these points, and
when this oceurs the tuning effect of the opera-
tor's hand is likely to be quite annoying. The

“moral is 10 make all the “ground” connections

with insulated wires and ground the entire group
al # single point on the shield; or, as an alterna-

.tive, insulate the metal panel from the shiclds in
_the set and make a single ground connection to

the panel from the common shield connections.

WINDING COPPER TUBING
Niee shiny copper-tubing coils look hard to
make, but really aren’t. The 3/16" size can be
wound by hand in the same manner as ordinary

“wire; just a little more éxertion is required. It ean

he wound on a piece of pipe or heavy tubing of the
proper diameter. The tubing should, of course, be

“soft copper, such as that used for automobile
-gasoline connections, and in antomatic refrigera-
tors. The hard-drawn variety is much harder to

haundle.
When the " size is used a little ditferent

"method is advantageous. One end of the tubing

should be flattened and a hole drilled through it.
A similar hole is drilled at one end of the iron pipe
or other form around which the tubing is to he
wound, and the tubing bolted to the pipe. ‘The
free end of the tubing may then be held in a vise;
the tubing is straightened out and pulled taut,
and winding accomplished by turning the pipe in
the bhands and walking toward the vise, keeping
as much tension as possible on the tubing; 34"
tubing can be wound in the same way, but more
strength is needed.

The ¢oil ends may be flattened out with a
hammer, bt a much neater job can be done by

“squeezing the tubing in a vise. A little care must
. be used in rhe flattening process in order to avoid

cracking the tubing, but if the pressure is applied

“slowly no trouble will be encountered. The ends

may then be rounded off and smoothed with a file.
If the tubing to be wound has some bends in it

which prevent making an evenly wound coil, they

may be ironed out without much difficulty by
applying s little pressure to the tubing in the vise.
(It will be seen that a vise is a most useful piece of
equipment — also a great time-saver.) Another
method of straightening is to place the tubing

‘hetween two flat boards and rolling it. Small
! irregularities which cannot be entirely climinated

by either of these methods will usually disappear
when the voil is wound.

We generally like to have the coil stay bright
and shiny after it is wound, but the copper is sure
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to turn & muddy-brown color il some measures
are not taken to prevent it. Before winding, the
tubing should be thoroughly cleaned and polished
with steel wool and after winding a final polish
should be given, The coil will be niee and bright,
but don’t make the mistake of applying lacquer to
it directly. We did this on some coils made up
recently, and they were badly discolored in a few
days. The sieel wool is somewhat greasy, and the
coil must be thoroughly cleansed of grease hefore
any coating is applied. Give it a good scrubbing
with a little denatured aleohol on & soft rag.
Then brush on the lacquer as soon as the aleobol
evaporates. Duco “elear” varnish diluted with
Duco “thinner” is excellent for the purpose. The
thin coating offers no particular insulation to clip
connections, 8o there neced be no fear on that
8COre.

The turns In the coil can readily be spaced
correctly by inserting the round shank of a serew
driver between them and giving a slight twist. A
picce of wood of about the same thickness as the
desired spacing may also be used to accomplish
the same result. 1t should be spiralled through the
coil between the turns from one end to the other.
Simply holding the ends of the coil in both hands
and pulling the turns apart does not generally re-
sult in a very cven job; the outer turns will be
spaced more widely than the inner ones.

INSULATING SHAFTS FROM METAL PANELS

It very often happens that the shaft on a
variable resistor is connected to one side of the

Drill Chuck

wi::ﬁ: /zeag ng pd

FIG 2. —DOWEL MOUNTED ON A4 WOOD-SCREIW
HELD IN A DRILL CHUCK READY FOR WINDING
R.F. CHOKE

unit and sometimes it is necessary to insulate a
condenser shaft from the panel. If the resistor is
to be placed in the cireuit in such a way that
grounding either side is impossible, as in the case
of a regeneration control resistor, it becomes
necessary to insulate the shaft from the metal
pancl. Such insulation is of course unnecessary if
a bakelite or similar panel is used.

1t is a little hard to make a really good job of it
without going to the trouble of manufacturing a
special bushing. However, a simpler means will in
most cases be entirvely satisfactory. The hole in the
panel should be drilled somewhat larger than the
shaft of the unit, so that the shaft mayv be in-
serted without touching the panel at any point.
The next step is to cut two washers from thin
hakelite, fiber, or stiff cardboard, making them o
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little larger than the hole in the panel. These
washers are then drilled so that the shaft will fit
snugly. In mounting the unit, one washer goes on
each side of the panel. It is therefore necessary to
space the shaft in the hole carefully so it will not
touch the panel; winding some string or heavy
thread around the shaft will help here. Onee the
shaft is corrcetly spaced, the nut on the front
panel may be tightened up, assuming the unit is of
the “single-hole mounting” type. I enough
string is wound around the shaft to keep the unit
from slipping, there will be no danger from acei-
dental short-circuits. Similar methods for other
types of units should readily suggest themselves.

WINDING R. ¥F. CHORKES

Anyone who has tried to wind several hundred
turns of fine wire by hand on a form of small
diameter will appreciate a labor saving device
such as this one. We don't intend to give any
specifications for chokes of various bands in this

WINDING A CHORE-

A projeciion on the frame of the drill is clamped in the vise.
Knouwing the number of turns made by the chuck for each revalu-
#ion of the handle, the number of turns in the coll {8 determined
by counting the turns of the crank.

story — we've never yvet found the exact combi-
nation ourselves.

However, agsuming the builder knows exactly
what he wants, the actual winding can be done in
a few minutes by the use of a hand drill. Most of
us have heen using picees of wooden dowel of the
proper diameter for winding chokes. They make
very good forms and are quite cheap, compared
with composition tubing. 8aw or file the head off a
wood screw sbout one inch long, then grip the
screw in the chuck of the drill with the business
end out. Now set the dowel in our old friend, the
vise, and sink the screw into the end of it far
enough to make it hold solidly. ‘The screw should
be centered in the end of the dowel as closely as
possible,

Fasten the drill horizontally in the vise in such
a manner that the handle can be turned freely,
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and you will be all set to turn out choke coils in
guantitics with very little expenditure of time or
effort. One hand is used to turn the drill, while the
other feeds the wire. After a few minutes practice
it will be found that the coils will he much more
evenly wound than it is possible to get them by
hand, and the wire will stay in place better,

After the chokes are wound it is a good idea to
paint them with acetone or collodion, as the wood
may shrink and the winding come loose if the
coils are not doped.

The Southeastern Division
Convention

conventions very often, but when it does

it is put over with a bang. After a silence of
#ix vears, the second convention was held ai
Atlanta, Ga., on December 27th and 2%th and
ithose members residing in the division who did
not attend surely missed a treat. There was a
large delegation from Alabama; Florida was well
represented also, and a few came from the Delta
and Roanoke divisions — that's the spirit that
makes ‘“ham radio.”” Dr. A. Hoyt Taylor, of the
Naval Radio Laboratory gave us some real
information on ‘‘The Radio Frequency Spee-
trum” and also on erystal grinding. Dr. J. H.
Dellinger, Chief of Radio Section, Bureau of
Standards, Washington, spoke on “Radio
Frequency Measurements” and “Radio Beacon
Developments.” Much to our surprise the dele-
gates began to arrive early and it enabled the
committee to earry out the program to the letter.
With one of the largest busses at the disposal of
the delegates visits were made to the new broad-
casting station WSB owned by the Atlanta
Journal where all courtesies were extended the
visitors. Then followed a visit, to the airport and
an opportunity given to inspect one of the latesi
radio transmitters for airplane use, A trip to
historic Stone Mountain was also taken.

Major Van Nostrand, U. 8. Radio Supervisor,
was kept busy with examinations, besides helping
the Clommittee with the “stunts’’; and moreover
proved himself a very good toastmaster at the
banquet. Mr, Boucheron, District Sales Manager,
R.C.A., reminising on the early days of radio
and “Daddy” Wills, General Manager, (eorgia
Power (lo., gave us something to think about
with his subject. K. B. Warner, Secretary and
Editor, ranking representative from A.R.R.L.

THE Southeastern Division does noi hold

Headquarters, gave a good talk on his activities

at The Hague Conference and was also kept busy
answering numerous questions. Fieldman Hebert,
the other Headquarters' representative was seen
“hamiesting” most of the time during the two
days, but had his “inning”’ at the banquet.

{Condinued on page B}
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Experimenters’ Section

An Effective Break-In
Arrangement

By A, W. McAuly*

IS deseription of the keying svstem

heing used ai present at WSCHEO is of-

fered with the hope that some of the

ideas can be adapted to meet conditions
i many amateur stations and so promote the
more general use of a good break-in system. A 100
p. v cent. break-in system should meet the {ollow-
ing requirements.

. Operation should be independent of the re-
ceiver buning, even if the receiver is tuned exactly
o the trangmitter {requency,

The receiver should be in perfect receiving
zondition the instant the keying contacts part.

A perfect reproduction of the keying should
be heard in the 'phones and the intensity of this
signal should be adjustable so as to exactly offset
background noise in receiver when key is up.

The system described here meets these require-
ments when used with a self-controlled trans-
mitter,

Whether or not it would be satisfactory when
used with transmitters of the vscillator-atuplifier
type depends upon locul eonditions to & lurge
extent, The transmitter at WSCEO is keyed
primarily by opening the lead to the primary
winding of the plate transformer. However, since

m Portor
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FIG, - KREYING SYSTEM AT WRCEQ
B — Double cuniuet relay.
O~ Out put transformer.
T e Fnduction cvil,
R — 10 ohn vheastut,
7~ Buzzer.
= € e (L A-pfd, conddenser,

the power in this cireuit is something like 175
watts it is necessary to make provision for absorb-
ing the spark at the contacis, This is done by

* % WBCEQ, 309 Third St., Oakmont, Penn.

means of the usual condenser-resistance combina-~
tion. A sceond set, of contacts on the same relay is
used to stop the tube oscillation, These contacts
may be placed in the center tap, grid line, or plate
line with about equal results. There is less spark
atb these contacts when placed in the center tap,
but there seems to bhe a noticeable frequency
flutter when the contacts close. With the key up,
it is impossible to tell by listening in the receiver
whether the transmitter is turned on or not.

Near the reeceiver, 8 sccond double-contact
relay is operated from the keying lines. One set of
contacts serves to short cireuit the input to the
receiver. Before this was done, there was a
noticeable lag between the opening of the key and
normal receiver operation. ‘The second sct of con-
tacts short circuit the secondary winding of an
output transformer. No sparking occurs at these
eontacts since the energy in the eircuit is very low.

The keying signal in the ‘phones is produced by
a good high pitched buzzer, connected in series
with the primary winding of a small transformer,
the seeondary of which may he tapped or shunted
by a variable resistor and connected in series with
the fones. This transformer needs but small wind-
ings on an irou core such as that of a telephone
induction eoil. As an alternative to the buzzer,
the output from the monitor, possibly amplified
and with volume control, could be fed into the
‘phone circuit through an output transformer,

Telegraph sounders and standard relays may
be fitted with extra contaets and used for double-
contact relays. They should have high resistance
windings (20 to 60 ohms) and the air gups ad-
justed rather widely for fast action.

REGENERATION CONTROL

A lot may be said for, and against, the various
methods of coutrolling regeneration in high-fre-
guency autodyne receivers. The present tendency
iy toward the use of resistance control of regenera-
tion, but even this system is not entirely satis-
factory, For some time an idea has been afloat
that a much better arrangement than any we are
using would be to use an additional tube for con-
trolling the strength of oscillation or the degree of
regeneration of the detecior circuit. The follow-
ing, from C. W. Brewington, Licutenant Com-
mander, 1. 8. Wavy, is an intriguing method of
eontrol which is recommended for trial in amateur
receivers:

“The excellent article, ‘Resistance C'ontrol of
Regencration,’ in the August number of QST was
of great interest to me. I have been dissatisfied
for some time with all methods of regeneration
control for high frequency receivers, and 1 think 1

have tried them all, Shortly before I read the
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article in the August QST 1 had worked out a
scheme for resistance control of regeneration that
I hope will be an improvement over present meth-

|

4] L)

DETECTOR REC.

= A £ T3 A FAmpitier

[

REGENERATION CONTROL

¢
¢

+4SV
FiG, &, -~ AUXILIARY TUBE FOR CONTROLLING
REGENERATION
The upper tube 15 the detector, the lower is the regeneration
condrol tube. The constants of this circuit are sintlar io those
wused 1n any high-frequency rececser and need not be givern heré.
TN

ods. 1 have ordered the materials to build a re-
ceiver und try it out, but it will be several
months before the parts reach me on this station.

**'The hook-up is shown in Fig. 2. The upper
tube in the diagram is the detector while the
fower tube merely furnishes the regeneration.
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750v. FILAMENT
FLATE

PIG, 8.~ A METHOD OF ACCURATELY TUNING
TUBES OPERATED IN PARALLEL

MA — Plate current milllammeter,

RFA — Radio frequency ammeter.

RFC - Rydio frequency choke,

Ly, L, Ly will, of course, depend upon what band the transwiitter
{2 working in.

This idea is not original with me; I believe credit
helongs to a Westinghouse engineer. T have used
the system with very gratifying results on the
first radio frequency tube of a poorly designed
old neutrodyne, but I believe it possesses several
real advantages for a high frequency receiver:

“The detector plate voltage remains coustant,
which it does not do with the usual method of
resistance control of regeneration.

“Detuning effects of the regeneration control
should be less, due to the constant plate voltage.
{The internal eapacitances of tubes vary to a
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slight degree, but enough to cause detuning at
high frequencies with varying plate voltage.)

*The regeneration control should not be noisy
as the variable plate circuit resistance has heen
taken out of the detector plate circuit.”

Another alternative of this arrangement, al-
though not mentioned by Mr. Brewington, is {o
eonnect both grids through proper grid con-
densers and leaks to the tuned cireuit, thus pro-
viding each tube with its own grid leak and
condenser. This arrangement should provide
more Hexibility sinece the coupling to the tuned
circuit, and the grid bias to each tube could be
varied independently. In either case a smooth

. regeneration control should result.

Operating Tubes in Parallel at
14 mc.
By Norman L. Penny

HE transmitter at W4ZQ is a rather in-

teresting one. It has been used for Field

Artillery use where mobility is absolutely
necessary, and where it would not be practical if
it were not portable. This transmitter was. part of
the main communication system at Camp Jack-
son, 8. ¢, in recent army maneuvers and per-
formed very creditably.

The set is a3 modified tuned-grid tuned-plate
arrangernent, as shown in Fig. 3. Separate tuned
grid cireuits are Wsed tor both tubes which are
used in parallel operation, and this arrangement
provides a steady signal, greater output and more
eontrol over the character of the emitted signal
than if a common grid tuning eircuit were used.
The additional circuit also permits an ease of
adjustment which makes it 4 simple matter to
operate the two tubes satisfactorily at frequen-
cies ag high as 14 me. The two tubes may be
tuned to exactly the same frequency notwith-
standing the fact that the inter electrode eapaci-
tanceg of one tube may be slightly different from
that of the other.

The transmitter uses §0-watt tubes and
operates on the 1750« 3500-, 7000~ and 14,000-ke.
amateur bands. The transmitter is completely
encloged in a wooden cabinet which enmpletely
proteets it from injury and dirt. Additional
equipment for this set includes an antenna and
dynamotor, and a 12-volt, 300-ampere-hour
storage battery.

THE SPACE (HARGE DETECTOR

The UX-222 and the UY-224 have often been
used as sereen-grid amplifiers and detectors, but
the use of these devices in space charge circuits is
relatively unknown.

Mr. G. W, Bolithe, W6BZP, finds that the
space charge detector circuit of Fig. 4 gives very
good results. With the proper control grid
voltage the tube may be made to oscillate so
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smoothly that the point at which the tube does
oxeillate will be difficult to determine. Fringe
how! is ulso repurted to be absent with the proper
grid voltage.

The cireuit shown is used for operation in the
7000-ke. amateur band. The cireuit may perhaps
be used as well on the 14,000-ke. band although
the capacity between the plate snd the screen
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Modern Practice in High-Frequeney Radiotelephony,
by R, A. Hull, April, 1929,

The Modulometer, by James J. Lamb, August, 1929,

An Fffective Low-Cost "Phone und C. W, Transmitter of
Madern Design, by James 4. Lawb and Beverly Dud-
ley, September, 1924,

WTIC — A Modern 80-kw. Broadceust Station, by James
J. Lamb, October, 1929,

Vacuum Tube Luvout for Telephone Modulation, by
K. L. 8pitzer, February, 1930,

Froceetings of the I, K, E.:
Modulation in Radio Telephony. by K. A,
August, 1921,
Power Awplifiers in Trans-Atlanne Radio Telephony.
UX-201 A by A, A, Oswald, and J, C. s8¢ hellmg June, 1925,
= KEDEA, by D, G. Little uud R, L. Davia, August, 1926,
“ Recent Developments in FLow Power aud Broadeasting

Heising.,

[0 ux-222
L}

Transwitters, by 1. F, Brynes, May, 1925,
The Use of the Electron Tube Peak Voltmeter for the
n Meuasurement of Modulation, by . B. Jollife, April,
d l f 1929,

1L
#l

plication us Used in Tube Transmitters, by K. M. Puxe,
September, 19249,
Speech Tnput Fauipment, hy D, G

1 1 19249,
l Bell System. Technical Jowrnal:

A= A+ 8- 23" B+ Modulation in Vacuuw Tubes Used us Awmplifiers, by
2V, 135V. ) Fugene Peterson and Herbert ivans, July, 1927,
FIG, S, SPACE CHARGE DETECTOR KReferenve Books:
Haudio Awmnateurs” Handbook, Chapter VT (6th edition),
Prineiples sof Radio Cowmuanication, Chapter VIIT, by
4. L. Morecroft.
Kadio Telegraphy aud Telephony, Chapter XXV, by
Dunean and Drew,
Thermionie Vamum Fube, by H. J. Vau der Bijl.
Elements of Hadio Commundention, Chapter V1, by J. H,
© Moreecrott,
‘The Radio Manual, Chapter 6 (3rd printing), by Sterliug,

[ An Investigation of the Phenomena of Frequeney dulti-

IHEEL"

Little. Nuvember,

grid (which is used as the control grid in this
case) will be rather high so that it would seem
 that the usual screen grid counections would be
more desirable at the higher amateur frequencies.

"PHONF TRANSMITTERS
During vhe past year considerable material on
‘phone transmission has appeared in QST. The
requirements of w good wmateur radiophone
transmitter were given in the April, 1929, QST
< This was followed by articles on methods of
measuring percentages of modulation, the deserip-
tion of & modern broadeasting station, consirue-
tional data on an inexpensive 3500-ke. amateur
‘phone transmitter, and several more or less
technical articles on the proper operation of tubes The optional subjects are (1) electricity, (2
and tube eireuits. , + heat, (3) mechanics, (4) optics, (5) physical
And now thai half of the 14-me. amateur band, ‘metallurgv, (6) radio.
is open to 'phone transmission there will un-~ Competitors will be rated on general physies.
doubtedly be further inferest in the subject. mathematics through caleulus, and praectical
As g rosult,. we are coneluding this month's Ex-  questions on each optional subject ehosen.
perimenters’ Section with a bibliography on the Full information may be obtained from the
. nore important articles which have recently ap-  United States Civil Service ('ommission, Wash-
peared on phone; all of which will be of interest  ington, D. ., or the secretary of the United
to those who have obiained permission to operate  States Civil Service Board of Examiners at the
"phone transimitters in the I4-me. band. post office or custombouse in any eity.

& Straxs <y

A copy of, **Radio Noises and Their Cure’ is
4 sixty-four-page manual and catalogue dealing
with practieally all cases of radio interference
and their elimination. The booklet should prove
of eonsiderable value to service men, and can
be obtained for twenty-five cents irom the Tobe
Deutschman Co., of Canton, Mass.

United States Civil Service
Examination

(Clontinved from puye &)

BRIBLIOGRAPHY ON 'PHONE TRANSMITTERS
ONT Referen vexs:

Modulation in R.uho Telephony — Part 1, by R. A.
Heising, July, 1t

Modulation in R: \dm Telephony — Part . by I, A,
Heising, August, 1921,

My "Phone Isn't Murch, If Any. Brouader T'haie ¢ W, by
Robert 8, Kruse, Novenber, 1927,

This Amataur 'Phone Busiuess, by Lackey und Spencer,
January, 1925,

A 'Phone Transmitter for the Beginver or Advaueed
Amateur, by R, W, Taaner, July, 1

The Cowstruction of w 3500-ke, Creestal-Controlled
'Phone, by larle W. Rpringer, December, 1925,
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WOBVH

TATION 9BVH, owned and operated by
€', L. Jabs, of 1822 James St., St. Faul,
Minn., went on the air during 1924, and
the owner, like most beginners, had diffi-

wulty with unsteady signals, poor antenna con-
struction, and the other run of difficulties which
only the beginner can get into. Dr. A, Hoyt
Taylor's talk on ervstal-controlled oscillators
at the third National Convention in Chicago in
1925 was respousible for the station becoming
¢rystal controlled. The original transmitter did
not work at all according to Hoyt, so during the
futter part of 1927 it was decided to build a
srystal-controlled transmitter which could be
operated on any of the popular amateur bands.

The transmitter which was evolved is inter
ing and unusual. ltis not so expensiveasone might
imagine and is unusually flexible, is eompletely
shielded except for the final amplifier, and can
be changed to operate in any of the more com-
monly used amateur frequency bands in a short
time, The photographs show the construction
of the transmitter, while Fig. 1 shows the wiring
diagram used. The wiring diagram is drawn so
ihat it is similar in lavout to the mechanical
arrangernent of the apparatus,

THE TRANSMITTER

The transmitter uses five tubes and is built
on a brass panel 12”7 x 24", This base is covered
with a 8¢ board to make the mounting of the
apparatus easy, and to reduce the capacity be-
tween the tube sockets and the brass panel,
Starting from the oscillator tube (the lowest one

the 7000-ke. band, and finally, the 14,000-ke.
frequency doubler and amplifier. TVX-201-A tubes
were chosen for use in the oscillator and first two
frequency doublers. To the right of this triangu-

lar arrangerent is an amplifier which may be used
as an additional frequency doubler, if necessary.
A UX-210 tube is used in this ampli-

Fopr VIEW OF TRANSMITTER WITH COILS AND TUBES IN

PLACE

in the pin-wheel arrangement) and going around
in clockwise direction we see the erystal mount-
ing and oscillator tube, which operates in the
3500-ke. band, the oscillator tank circuit, the
frequency doubler and tank eircuit operating in

fier, while a 17X-852 tube is used in the
final amplifier.

All plate blocking and grid condens-
ers are mica insulated receiving econ-
densers with the exception of the plate
blocking condenserinthe final amplifier,
which ig a 6000-volt Wireless Specialty
transmitting condenser. Pilot midget
condensers are used to tune the oscilla-
tor and frequency doublers because of
their small size. The use of the small
condensers is desirable for making the
transmitter compact, and after more
than a wyear's use, the insulation is
found to be as good as when the coni-
densers were originally put into the
eircutt. Resistance bias, which is ob-
tained by using the IR drop across 5000-ohm
variable resistors, is used. The use of variable
grid leaks is a decided improvement over the use
of fixed grid resistors. .

The coils for the oseillator and doubler stage:




. the coil. Next, three pieces of birch, 14"
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were homemade as follows: Rings of bakelite tub-
ing, %/’ Jong, and 2" in diameter were cut and
are used to support the wooden strips which hold

OsT 49

this is a rather tedious job and requires plenty
of patience, a strong and sturdy coil results if
proper care has been taken with its construction.

-260V+

FIG 1.~ THE TRANSMITTING

in ) turns of No, 12 rnamel wire,
Lz = 17 turns of Na, 12 enamel wire,
L5~ 10 turns of No, 12 enamel wire,
T = 137 enpper lubing, Size of coil depesmds

upon frequency bund being used,
s — Anterna inductance, 14" copper tubing.
# -upfd. mica receiming condenxer,
late Priot midget rec nnu conde .
S=plate Pilot midget receiving condenser.

(AT F-pluate Pilot midget receloing condenser.
L i 1~plate double-xpuced General Insirament
condenser.

thick

“and 3¢ wide were made, clamped together, and

- 12 wire on a

drilled with a No. 34 drill to take No. 12 wire.

(o)
=1GOOV +

WIRING DIAGRAM OF THE TRANSMITTER AT WOBVH.
NOTE THE ROMAN

CANDLE EFFECT!

(o0 1000-ppfd. mica receiving condenser,

o e GONepufd, receiving eondensers,

Ly - ~ HH0-pufd, L000-polt  fransmitting con-
denser.

'y ntennat series tuning condenser,

i A0- to AU0-ohm resistor.

I 14,000-0hm, resistor.,

i F0.000-0hm. plate voltage dropping resistor,

ity f-ohm flament dropping resistors,

RF. 1 — Rudiv freguency winmeter,
AFC — Rudiv frequency choke.
MA — 0 s0n midlinmpere plate eurrent meter,

All eoil forms are of the same length, but those
with fewer turns are made with greater spacing
between turns, General Radio plugs hold one
of the bireh pieces to the bakelite ring

A TOP VIEW OF THE TRANSMITTER WITH SHIELDS,

AND TUBES REMOVED

The coils were then constructed by winding No.
2-inch form, and the wire was thread-

. ed through the three hirch strips, after which the

strips were boited to the bakelite rings. Although

and are used to plug the coil into the
tank eireuit with General Radio jacks
mounted on porcelain stand-off insula-
tors. The coils for the final amplifier
are made of lj-inch copper tubing
which is polished with emery cloth and
given a coat of varnish to preserve the
finish and to keep the radio frequency
resistance constant.,

For reagons of economy one milliam-
meter is used for determining the plate
current, in all tube circuits. The low
voltage side of the plate supply runs to
three knife switches mounted in front
of, and below the transmitter. The
plate miliammeter and filament volt-
meterare mounted above theseswitches.
Ome side of the milliammeter is con-
nected to the ground and negative side
of both platesupply units. The otherside
of the milliammeteris provided.with af'exible lead.
Tn making plate current measurements, the switch
for the tube whose plate current is desired, is
opened, and the flexible lead of the milliammeter

COLLS
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is clipped to the jaw of the open switch, With
all the switches closed, plate voltage is applied to
all tubes. The use of plate switches is found
advantageous for cutting amplifiers out of the
circuit, and is a greal convenience when one is
working on the transmitter and does not wish
to come in contact with the plate supply system,

Only one filament voltmeter was available
go all the tilament transformer primaries were
wired in parallel and resistance wire,
taken from an old soldering iron, was
put in the primary circuits until the
proper voltages were obtained from the
secondary windings of the transformers.
A heater unit, in series with a type 210
Allen-Bradley resistor, ig used to com-
pengate for line voltage variations. A
‘Thordarson filament transformer is used
for both the UX-852 and the UX-210
tubes, the voltage for the 210 tube being
reduced from 10 to 7.5 volts by equal
resistors in each side of the filament line
g0 that the center tap will be main-
tained for hoth tubes. The filament
transformer for the UX-210-A tubes is
rebuilt from an old battery charger.

A general survey of the transmitter
shows that it can be changed rapidly to
almost any sort of transmitter. It can
be operated on any amateur band from
3500 ke, 0 28,000 ke. with good nutput
since the UX-852 always acis as the
output tube. The set can even be made
to operate in the 55,000-ke. band if so desired by
using the 852 as a frequency doubler. In all cases,
the transmitter is crystal-controlled. The 210 am-~
plifier is used at all times, and when operating in
the 7000- and 14,000-ke. bands, the respective low-
power frequency doublers are cut out of the cir-
cuit by opening the plate switch, removing the
tank inductances, and by placing the grid clip
of the 210 amplifier on either the oseillator or the
first frequency doubler tank circuit. In making
changes from one band to another, it is only
necessary to change the inductance of the 210
and 852 amplifiers, and sinee all inductances are
made to plug into jacks, this is » simple process.
Tuning is simplified by scribing marks on the con-
denser plates to indicate the proper setting so that
it is only necessary to set the rotor plates to the
proper mark to properly tune the tank eircuit.
This is practically essential since it is difficult to
get at the knobs of the small tuning eondenser
with the inductance in place, By removing the
210 tube from its socket and tuning I.Cy and
Lu4Cs to the same frequency, a tuned-grid tuned-
plate transmitter may be obtained.

WoBVH.

POWER SUPPLY

A 450-watt Thordarson transformer, with 1000
volts and 1500 volts each side of the center tap
is used to furnish plate power to the UX-852, and

osT

Al of the receiving equipment 18 not »
to the right of the audio transformers, does not show, but one
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through a series resistor, to the UX-210. The plate
transformer for the 201-A tubes is made from a
75-watt Acme filament and plate transformer,
The filament windings were removed and &ddi-
tional turns weve added to each side of the
high voltage secondary winding fo increase the
plate voltage.

Two separate rectifiers are used with a some-
what unusual filter arrangement, as shown in

THE RECEIVER
sible {n the photograph, A monitor,

s wwed al

Fig. 3. The filters consist of one 30-henry choke
coil and a total of eight 1-ufd. condensers. The
choke was first used in the positive side of the
low voltage supply, but it was found that better
results could be obtained by placing the choke
in the negative side, so as to be common to both
plate supply units. Keying is accomplished by
opening the filament center tap of the 10-volt

+200v . E
P s e n
2kl 2]
L1 Yy Y
2,
~~~~~ [ e
w‘g Py
Bt kit
+1000v,

FiG.2 THE PLATE SUPPLY AT WIBVH

filament supply, which opens the filament return
of both the 210 and the 852 tubes. A key-thump
filter, eounsisting of a six-henry choke slminted
with a [-pfd. condenser and a 500-ohm vesistor
is found to be quite effective, Although slight
clicks may be beard in the high frequency receiver
there is no sign of key elicks in the broadecast
receiver in another part of the house.
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With such » transmitter it may be surprising pup. We have described absorption type fre-
to know that only one antennais used at WOBVH. quency meters, monitors, heterodyne frequency

UxX-201A UYx-201A
L iRy 13
] N
38 o
e

- 3 ‘
E . . -A+ 8- +45V. -6V +180V.
- et [} [+ 8 ‘7/
' FHi. 5 — ANOTHER ARRANGEMENT OF A FOUR-TUBK RECEIVER

g~ 5 turns for 2500 ke,
2 turnes fur 7000 ke,

1 turn for 14,000 ke,

. ! turn for 28000 ke.
feg e 18 Rurng for 3500 ke,
& turns for 7000 ke,

6 turns for 14,000 ke,

- 4 turns for 28,000 ke,
iy m— 17 turnx for 3300 ke,
10 turns for 70060 ke,

& turns for {4,000 ke,

(6

"The antenna consists of a 32' ¢/ length of drain
spouting standing vertically on top of the
bungalow. A piece of 11{" brass tubing of the
game length is mounted horizontally in the back
vard. T'wo ‘eeder wires eight feet long counect
the antenns and counterpoise to the untenna
series tuning condensers. For 3500-ke. operation
loading coils are plugged into the antenna leads
and the antenna operates as a folded Hertz,
For operaticn in the 7000-ke. band, the system
is used as a quarter-wave current-fed line. For
14,000-ke: vperation the horizontal brass tubing
is disconnected by meuns of & switeh and the an-
tenna system becomes a Zeppelin, This Zeppelin
is operated on its second harmonic when 28,000-
ke, work ig carried on.

; THE RECFIVER

The wiring diagram of the receiver is shown in
Fig. 3, and the photographs will show the general
voustruetional details, The set is similar to the
four-tube sereen-grid receivers which have been
#0 often described in @87, Dial spread is obtained
at the higher frequency bands by shunting the
tuning condenser across only a portion of the
eoil, A\ throttle condenser is used to control re-
generation instead of resistance control.

SR Stra,ls "R

We have been ranting and rvaving about
frequency rmoeasurernents since Heéctor was a

3 turns for 14,000-kc,
“a - Tickler,
y — (U0-ppid, grid condenser.
Oy = G=plate Cleneral Radio econdenser,
Cls — 4upinte General Radio condenser.
; BO00-upfd, screen grid by-pass condenser.
plate Pilot midget regeneration conirol condenser,

hm filament resisior.

20-0hm rheostal.
Ry — 10-0hm rheostat.
B4 — 400.000-0hm volume coniral.

meters, and combinations of the above until we
think every amateur should be able to draw these
diagrams in his sleep. And so, when Christmas
and New Year’s come around, some dozen or two
amateurs, home for the holidays, get on the air
and tune their transmitters anywhere from 50
ke. 150 ke. or more out of the bands. But then, we
sippose, that is a perfectly good way of commit~
ting radio suicide, if we may use that expression.

"Sfunny,. but we have had wmore inquiries
about QN7 'phone articles from hroadeast ‘‘en-
yuneers”’ than from amateurs.

We are imformed by JMC that the ballots for
the 1. R. H. election, which were counied on

-January 6th, gave the presidency of the Institute

for the year 1930 to Lee DeForest.

‘We have a story from W6DZL to the effect that
he rejuvenated a couple of defunct but not
burned-out UT'V-202 tubes by placing thew in the
sun. W6DZL says that “Sun’s rays are good for
sick people so maybe it will be good for sick
tubes.”’” At the end of six months the tubes were
found to be normal.

We think that Richard Mead must recently
have acquired the sixth district eall, because he
failed to mention thai “it was due to the Cali-
fornia climate.”’
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Conducted by A. L. Budlong

HEN we printed that appeal to The

Old Man in the January issue we had

a seeret hope that he would see it and

reply to us in some form or other.
And that is egdétly what happened! It is a real
pleasure to reproduce herewith what is now one of
our most prized possessions —a letter from
T. 0. M. himself:

“] saw it all right, Son, in your I.LA.R.U. col-
umn, and it sure does get a roan’s goat to be asked
about a thing that has been carefully explained.
But don’t let it bust your nervous system. [t’s
one of the regular things to expect in human na-
ture., Maybe you have done the same thing your-
self in the past. I have done worse. I drove down a
one-way street the other day and got away with it
100¢¢. They would have hanged me if there had
been a cop around. And did you never get & B
hattery of 45 volts hooked up to the 5-volt fila-
ment of a tube? 1 have, and it doesn’t help mat-
ters any to tell me that I ought to have known
hetter. No, it's & case of patience and tolerance.
Lay in a good stock of both. You must have need
for boih in carload lots in your job.

Best 73s,

-, 0. M.”
Beginning with this month, we are devoting
space at the end of the LAR.U. News depart-
ment for a listing of all members of the WAC
Club up to the present. All those who became
members in the first year of the club’s existence

£1926) arc listed this month. Members for 1927
will appear next month, and so on until the entire
list hag been presented.

At this time we also wish to announce for-
mally the taking over of all WAC matters by the
International Amateur Radio Union. Readers
will recall that we discussed this possibility sev-
eral months ago. On February 1st, the Union
actually took over the issuance of all future WAC
certificates, as well as the records und supplies
kept up to that time by the A R.R.L.

WAC is now a Union matter, and all WAC
applications should be addressed to the LAR.C.
Headquarters at Hartford. A new ecertificate has
been printed up, too. It is considerably superior
in appearance and stock to the old one put out by
the A.R.R.L. and is something any amateur will
be proud to have in his shack. We hope to print a4
reproduction next month.

AR.R.L. membership is now no longer a re-
quirement for the issuance of a WAC certificate.
Any amateur anywhere in the world, regardless of
membership in the A.R.R.L. or any other ama-
teur orgapization, may apply for a certificate.
The general requirement of QSL cards confirming
two-way communication with amateurs in each
of the six coniinents still stands.

It is probable that some arrangement will be
made wherehy amateurs who are membeors of
TUnion sections may submit their cards to their
respective society headquarters for coufirmation,




- working out so well,
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and obtair a WAC ecertificate by sending a state-
ment of this confirmation to Union Headquarters,
a suggestion to this effect having been formally
made by the Reseau Belge. This will eliminate
the neecessity of sending valuable and prized QSL
cards in the mails all the way to the United States.
Details of this arrangement, if confirmed, will be
announced in the next issue.

in the November, 1929, issue we mentioned
that PY1AW had worked all continents in one
night. Now comes Alan Smith, G6VP, who states
that he has done thig on fwe oceasions, once on
April 1, 1929 (11?? — A, L. B.), and again on
October 30, 1929. He submits the proof, tool
FB!

That radio schedule for the foreign report is not
apparently. Guess Doe
Sceleth better begin warming up!

Now to the DX lists. These continue to be
wanted, apparently, and a number of fellows have
written in that the times given work oui pretty
well in the majoritv of cases. OQur biggest trouble
is getting lists that give times for the scasons when
the lists will actually appear in QST. We might

* suggest that anyone gending in any lists now do so

on the basis of summer work —— June, July and
August. Thanks.

We reproduce first some additional lists from
G6ZR, Mr. €. R. Ponting. They are for both
7000 ke. and 14,000 ke., and cover the months of
Mareh, April and May. Give them a try and let
us know how well vour experience checks.

T000-ke. Band
{For March, April and May. Times are GCT)

North America (Bastern Part), ............. 24000600
North Americn (Western Part), .. ........... 193001530
South Ameriea (Bl & S.E, coasts). . ..., ... i ()130—0330
South America (W. & N.W. consrs}. ..., .

4 o

Tifrica
Oceania (Australia and N. 23,0000 nunnn

14,000-ke. Band

{Despite the reduction in the period in which
stations are workable, I have to note these three
months, together with a portion of June, as the
best period throughout the year; signals attain
vemarkable strength and very little difficulty is
experienced in working almost any part of the
world at the due time, and under normal condi-

tions. - C('6ZR.)

North America (Eastern Part).............. 21300100
North Amertea (Western Part).............. 0330-0730
South America (K. & S.F. coastg), .. ... ..... 2100-2300
South America (W, & N.W. coasts).......... 0200-0600
A, e 17002100
Afrfea. ...y o e 2000-2230
Ocennia (Austmha and NLZ3. ool 0500-0700
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We are indebted to Lyle Geary, VESAW, at
Whitehorse, Yukon, for the following 14,000-ke.
table which should be good for the spring,

Furope. ... ... . ... 0230-0900 (best from 0700-0900)
South Amerien. ... oo 02000530
NewZealand . ... ... o . i Q500~0900
dudralio ..o 0 oo i 0500-0900
JAPUR . e e e 0530-09040
AU . e 1730-0830
Afriea, . oo, Vo dafa {But would like svmet)

And to round it out we have some 14,000-ke.
ligts from Mr, E. G. Calvert, Z35W, at Natal,
South Africa. 'The data was compiled last fall, but
stands a good chance of working equally well
about this time of the year. Times are GCT again,

North Ameriea, ... .. ... 2030 Very weak

South Americe......... 15001600  Heard occasionally
Australia, . ... ... ..., 1430-1630 (iood strength
Furope . ... oL, 16451515 Usually very good
Awia oo oL 1530-1700  Usually very good

More lists next month. Incidentally, we want
to express our thanks to those who continue to
cobperale by sending in these lists. Sometimes
just one or two items are received — not. enough
for a list - from one person, but even this is
helpful, since it acts as a ¢ heck aguinst lists which
are printed.

BRLGIAN SECTION REPORT
By Paul de Neck, President, Reseau Belge

Completely disgusted by the long silence on
their favorite band, manyv of the 14,000-ke. men

THIS IS SWISS HBOF V)W’VFD E
BY MISS MADELEINE MORET, L‘ilfSANNE’
SWITZERLAND

It will probably come as a surprise to wmany amateurs to
Anmn that this well-knewn coll (formerly H9XF) is operated Iru

M YL HBIF has been in operation since May, 1927, and is
O[hmully licensed nuiw, being one of the st Swisg stations in
thiy class, Mise Moret tells us that 1n addition to working on 40
and 20 meters, her station will sonm be equipped for work on 10,
FB!

changed for the 7000-ke. torritory. Alas for impa-
tience! While they found 7000 jammed with hun-
dreds of signals, the few who remained on good
old “20” had a full hand of fine DX!

(Continued on page $3}
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VR3CX, Alan (. Brown, 8 Mangarra Rd.,
Canterbury E7, Victoria, Australia

14,000-ke. band

wiaix wiagt wibdl wicek wigf wimo wlom wive wizz
w2ait w2arb wZayr wibjg wibwe wiexl w2mb wirs widh
wipf wiabv winel winek wiahl wiakh wialg wijm wioz
sBage wiayy wodf whjv whans wibax wtcte whicuh widak
dyu wHauz wRbww wiby wloefw whera wSevn widjv
wdpo whduw wibmu widgz wief wifbe wigiy wighx
avlbd acBhm cedab ctlaa diaar dOO7 earZl ear5% fSaxq
fRhda fRex I%fk f8fr fRha {3hr fx;zdb faSbak file 68lrp fmxbg
folsr zzlz gHby ghbz ghiml ghp) gbav ghlk gbnt gbwe
ghyv hedim ileae jidex j2eb j3dd kfiacw kibhl k6boe kbetf
l\al,rr luZes oad] oadq oatz oh2om oh2od okZrm okZny
k25 ondfe ondfp ondro ondwm ondun oz7y paiidw pkijr
pl3bm pkiaz spiar sp3wT suSrs sulwy unTww uohy vaZbh
vipiere vslab vsdub valab ae vshaf vsbag vsbah velap
yuZdr vuZev vuZhe vk3rx xuZuu yilae zsdm zt8r pmz

George Maxey, 304 South (¢ St., Tulare, Calif.

3500-ke, ‘phone band

wlaby wiecgr wiace wibp wibfz wians w3ov wdfe wihb
wiuh wipw wilg wiabo whkx whawg whawp whHun whdke
m»rv w7ant wiaeu wiie w7hn wiil wiko w':'ag
eo wHant wiahz wlajs wlasy wej wielx wldmi wlepl
whagx widxo witdpg wimm wifgi wielx wibgb wiflz wifzl
wihezn whevyg wlewx wieyv wibag wieha wiahq wiqy
widhe widvg wlavu wileng wighx widva wiemz wiaho

Thomas Hale, 2412 Front St., Cuyehoga Falls,
Ohio

14,000-ke. band
pylaw pyler py2ay py2bf py2bk py2ih py2qb py3ab pyile
Tu2fi luddh ludta ludda huddi lu6aj ludfe 8dy em2jt embry
em&fr ce2ub cedbf ceban exdac {8fyd fSede oadi oadq he2jm
onthe zt1t och7nb veSaw x9a kiaky wl0xs

W4LAKH, E. W. Connell, 230 Sorrenio Rd.,
South Jacksonville, Fla.

14,000-ke, band

cedng ceSbf cm2jt em2sh embex ctlaa ctibx ctixb dixn
eartt f8da f8ex fSha fSrko f8xh f8zic g2nh g5by g5bz
ghnt gorb gtvi povp g8wl gbxb gbxc ileoe kiakv k
k6boe fuZea hiwsfa lukdy Tuddt oatj ondfe ondfp ondthe ondus
pylah pylaw pylia pyZay py2bf pydah sniaa vebep vedaw
vkZek vhekj vk2ma vk2lj vk2he vk2we vk3ly vk3wo vkber
vkSit vikbdwr vofme vofae vq2bh xPa zllan zlMao wslp 2820
wdi zedm zedu zuba zufin x2x xndup H6a

CM2SIL, Silvio Hernandez, Calle 27, No. 89,
Vedado, I{abana, Cuba

7000-ke. band
Begh whedd whequ wbbagk whsf w7arh w7air helfg
he2im ti2wd ti2Zhv whe kfrd nninie nnifx nn7nic x29a velbe
ve2bd vedhb

14,000-ke. band
idyy wobbo withban wide wine whdre wieje widmk wtete
Hegn whdak wihio whalw whezm wéaw p whave
W mmp wheuh k4. an w7amx wiwp wifh wisu w7anqg
win govp ghw Sby f8da {Rex f8if xi&hpg f&fr ondun
wuiww onthe ondfp velas Veldq velam velbr veZbg velZbd

w
whidey

b,
vk2jz vk2k] vichgr vkSwr vkihe volue xn&mc 0341 nm&q
1uZea uddh lubae 22x x9a

Wol'M-WOBOH, W. Macy, Lake Wawas
cuse, {ud.

0-Le. band

u whakb whakw weam wﬁ’amp

Gaxm whaye wibam wtbeh wibek wtibg withgh
I wibpe wbpm wibpo wthR whit

whddg whdfs widkv widot w drﬂ whdp] wodry m dsi
whidsp whidte wodtd widui wtdvas widyn widyz widzz
wl.ehg mhelm WthV whebx wter whedv whegy wiebi wiieii

stielm whiely whenx wiepd wheqe whiegf
.rk v«he% whesp wheuh wheva whevl whew wofd
wheux whit wbhm wika wonz whos whal whagp whqw whse
wiivt whwa wiwb woxbb wiaah wianat w7aax wined wiade
wiafl wiafy wiaho w¥aht w7ahw wiaic wiaiz wialk wiamo
wTaog wias w7bb wire wVfl wigp wihv #Tip wikq wili
w7lt w7lz wimh wimo wimr winf wior wipa wipe w7pp
wiqp wiqr wTud wTun wTup wiuz wivk wiazb ktkd kiann
z4acf kidk kGbhl k6ceib k6oa kdvd ka‘u:e kalhe kalhr
klild.] luZen vkaw vk2eb vi2g) v 2hu vk2hw vk2j
vk2jt vi2ns vik2rb vk2ef vkirg vk 3ug vi3ak vk3ax
vikzki vki3ik vk3pa vk3pp vki3pr vk dsh vk3ru vkibh
victeg vk4vm vk4jr vkiju kahx vkida \k%hp vkwr ‘»l-ul"
vk7ew vk7 L

vedey vels] rxlna neSry tiZen tizhy fi2'wd cmZiq Cm‘.!jm
em2yb Sby em5fe ecmdfl emZmp em&by emBle cmsut

* 3]
emBur emzd emzl2 emzd erozd cmzdG heldr helfg bezje
fRrikl fSrem f8ssy gbby girb n)Zpa xYa x25a x29a zlibb
#11bl 21Ub zIlfr zlift zllfu #12ab zi2ad zi2bb zl2bz zi2gp
=l3ui 213a] z13as 213bb zl3em zl3ez zliam zliao ziiap ziibi
nnlfx nninic nn2nic nneab nn7xj nofx enrd xwim rpx Ban
nurl obg obe rhis 36x cabl wfa vjp hhia pza xbal kizt jex

0 West d Place,

G

WOFPN, (eorge F. Levy, 573

Clicero, 1.
pylan pylaj pylas pylaw pylibl pylea pyrlia pylel pylid
pylem pylbt pylbr py2ad pyZak pyZal py2ay py2bf py2bm
py2bu py2bz py2ab py2ik py2ih pydah pybaf celah ce2ub
cedab cedac celag ce3bm cedbf celdej cebaan em2jt craZsh
emzé? embex etina ctlbx ex2ak luSdh ludfa kiann kiaky
kini koetf kfud kfrd g2av 22kf gded gblk ghwt fRex fyjf
Hwb tiZae tiZea pabet nj2pa ondo ond]) ondfp ondww 3tk
xbdm alf api wdde wia wxZyz 55x lulpa

WiBCT,

Vernon R. Brien, 68 Peck St.,
Attleboro, Mass.
3500-ke, band

wiaev wiad windw wlafn wiagn wlajm wialp wlamn
wiawn wlbk w 1bkn wibkr wibl wlbnl wiblo wilbmx
wibgj wlegx wiclm wicov wlerd wictn wikg wiog wipf
wips wine wlap wiwa wilaed w2ag wilagh wiah) wZam
wiame wingo wilaru wiaxl : wilbfz wibue w2bvt
wibx wiby wZewk wilv wlou wl2se wine wilalg wiaso
aun wicah wiqo whaje wSsor wleeo wien warg) with
:1af vedbb

(Continued on puge 66}
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Correspondence

The Publishers of QST assume no responsibility
for statements made herein by correspondents.

Too Bad the Contest is Over!

‘ Savannah, N. Y.
- Kditor, Q8T':
© A few nights ago I copied a broadcast from
WIMK which said that the station contest was
. eonciuded. That was a sad blow to me as I had

OsT 55

noticeable one he‘mg the idea of the “unimpor-
tance of short leads ™ ¢ la Hatry.

All joking aside, isn't this typical of 1912 when
Modern Electrics was the Ham’s Bible and the
R. I. was worrying sbout other things than
hams? I came across it the other day while
sorting over a pile of old maguzines. If you can

- A MODERN AMATEUR WIRELFSS STATION -

i

®

BB
S
5

TY,

AR
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wished to enter my own station in the contest.
The saddest part is that 1 was held up by the
fael that my lithographer was unable to get me a
good lithograph of the station in time to get
under the wire,

However, knowing that vou are somewhat
indulgent at Headquarters and that vou may
stretch the rules slightly to enable me to compete,
I am submitting a picture of my layout. The
picture is so clear that 1 feel no further write-up
is necessary.

For the benefit of the craft, I do wish to say

that several recent ideas have been incorporated
in the design of the outfit, probably the most

use it go to it, but please return it to me when you
are through as 1 intend to have it framed as a
memento of the days when the B. 1. Co. was one
of the main supply houses of the country.

E. B. Reddington

“Vacuum Tube Layouts—"
Corrected
General Electrie Co,,

t River Road,
aditor, QST: Schenectady, N. Y.
4! ) in »

1 find that, a number of errors were made in
my article in February ST, the fault being




5t LUsT

entirely mine. Most of these errors were in fables
on page 19. The correct figures are given below.

At the bottom of page 19, the sentence be-
ginning **To find the true modulation factor for
such a cirewit . . .7, should read: *“To find the
true modulation factor for such a circuit, the
modulation factor is read from one of the curves

Maron, 1930
G5BY Receives His Cup

2 Chepstow Road,
Croydon, ngland

Editor, QST':
I wish to thank you very much indeed for vour
letter of the 15th ultimo and to tell you that the

RADIOTRON UX-210 LAYOUT

Amplifier or oscillator X210
“ plate volts 350
 plate aaps. {50
MopurATor
Plate Voits Volts . Chhrs
Plote .. per grid peak grid Modulation  srupping
Fube roltage maodulator bins auding Sfactor resistanee
~-N42 425 2% ~-03 1 .50 1500
X-sd2 425 20 -107 07 0.73 (B
-250 450 a0 i -&1 ®1 .6% 2000
-lIXa250 450 40 ~30 B6 0.73 2000
. RADIOTRON UV-211 LAYOUT _
Armplifier or oscillator 3201 ar UV-208-A
o plate volits 1000
* plate amps. L1650
MobuLaToR
Plate Vol Volts- Db
Plate WAL, et gryt pesth grid Modulation ipping
Y ube oltage wmodulotor bius suing Jactor
1250 51 ~200 112 0.43 1667
1250 13 200 200 (.85 1667
FULL POWER RADIOTRON UX-852 OR UX-860 LAYOUT
_ Amplifier or oscillator COUNRAL ot B X560
' * plate volts 20000 ’
* plate amps. )
MoODULATGR . :
Platr §rolts hms
Plate W, per grid - Modulation  drappiny
Frhe rudtage ok ifator biag Joctor PAKREAN Y
1-1TV =540 S000 100 ! ~1345 125 (.85
RADIOTRON UV-204-A LAYOUT
Amplifier or oscillator
* plate volts
¥ plate amps.
MobpvLaTor
Plate Volte Volts Olans
Plate WAL T giid peak grid Modulution  dropping
Tube roltoge wmiulator Bl siwing Surtor restabines
UVt B0 100 78 0.44 2000
ERRARS. 511} B0 100 125 t.00 SU0D

of Figs. 2 to 6 at the intersection of the amplifier
plate current multiplied by the ratio of supply
to amplifier plate voltages, and the plate supply
voltage and the ealculation made as follows:”

In example 2, page 20, the amplifier should
draw 200 m.a. This changes R to 5000 ohms,
p.to 0675 and A to 1,01,

K. E. Spitzer, Research Laboratory

eup has arrived safely and in excellent condition.

It is a most beautiful trophy and I must ex-
press my appreciation of the A .R.R.L. in offering
such a wonderful prize for the station deseription
contest. I must also take this opportunity to
thank the editors of Q87" for the great, and un-
expected, honor they have done me in awarding
the first prize to my station.




SAFE
GUIDE

in the selection
of insulation for
Radio Transmitting'
and Receiving’ Setsw

e

VER 300 broadcasting stations,
leading radio telegraph systems,
the United States Army, Navy, Air
Mail, Coast Guard and Ice Patrol Serv-
ices, explorers like Commander Byrd,
and exacting amateurs everywhere have
utilized PYREX Insulators in many
spectacular achievements.

Regardless of whether you are sending
or receiving — on land, sea or airplane —
you should be thoroughly familiar with-
the PYREX Antenna, Strain, Entering,
Stand-off and Bus-bar Insulators that are
helping these leaders to make radio
history.

The new PYREX Radio Insulator
booklet lists all types and sizes with data
that you will want for ready reference.

Return the coupon for your copy, and
if you want further advice on any insula-
tion problem, our Technical Staff will
answer your questions promptly.

Send
the coupon
for your copy

o e

i Cornineg Grass Works
{ Corning, N. Y.
| Gentlenun:
) t Please send me copy of your new
{ bulletin on Radio Insulators.
: Naww
i o Kb R
O M3 e

(‘,‘,OR?‘:‘E;W*" w9 f e P e e .
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R I hope to be able shortly to send you a photo-

graph of the cup occupying the ““place of honor™
at my station.
Again thanking you, with very 73,
_H. L. O'Heffernan, GEBY.

Comments on 14 Mc. 'Phone
%505 167th St.,
Jamaiea, L. I, N. Y.
Editor, QST: _

The A.R.R.L. has won a well deserved vote of
thanks from the many ainateurs interested in
short-wave radiotelephony for its efforts and
suceess in getting another band opened for their
rapidly increasing numbers and especially a band
| capable of international work., In discussing
this band with 'phone men, almost to a man they
bave believed 1t will greatly reduce the very
| overerowded condition that’ now exists in the
so-called 80-meter ‘phone band. Lét us take »
look at what may be expected of this new band,
based on c.w. telegraphy hecause little data
exists on telephony on such waves, =

First off, we find that although we, as pioneer-
ing amateurs, have been playing with short
waves for years and with our-thousands of pos-
sible observers at every finite distarice conceiy-
able, yet we have no comprehensivé curves or
charts as to what any wave could be éxpected to
do under various seasongl and darkness condi-
tions. Therefore I turn.to ‘data cvompiled hy
various government and commercial ources for
the Federal Radio Commission. It states that the
new ‘phone band is absolutely. useless at mid-
night in the winter for any work whatsoever
beyvond the #5-mile ground wave. This-may be
a surprise to some, s8 many 'phone men have
done little code work in the past few vears and I
recollect none that I have ever heard in the 20-
meter band. Now it ¢o happens that the terrible
‘phone interference that is supposed ta get re-
lieved by this new ‘phone band hfipper
its worst at or within a few Hiours of mi
during the winter: in other words, it & time when
the new band is unworkable. Due to the long
winter nights, midnight conditions t to a
certain degree over all “the ordinary amateur
working hours. Even at noon in winter the skip
distance in which no sigmals are heard is given
as 820 miles and signals are stated as being un-
reliable beyond 4000 miles,

1 2
i‘ | r
| ~?.,-':
2
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MANUFACTURERS of leading

radio receiversare using millions
of Bradleyunits for grid leaks and
plate couplingresistors, because Brad-
leyunits are absolutely noiseless in
performance. In radio sets, Bradley-
units are specified because their
accurate rating is unaffected by tem-
perature, moisture and age. In pro-
duction, Bradleyunits are preferred
because they are not fragile. There
are no breakage losses. You too can
benefit by standardizing on Bradley-
unit Solid Molded Resistors.

Whrite for complete infor-
mation and prices, today!

TODAY 3

-: From the sume source we find that in midsum-
o mer at midnight the skip is 2200 miles, enough to
:. exclude most parts of the 1. 8, working within
The huge Allen- Bradley plant at Milwaukee M itself, and that while a range of :'VOI)U mﬂ.}esrl‘s
provides unlimited vesearch and B | possible, it is dangerously near the end of the
broduction facilities. B | curve labelled ‘no longer useful” so that erratic
LEN-BRADLEY CO W | results might be expeeted. This leaves ouly the
AL P Y . n o A3 P . o e (e
277 Greenfield Ave. Milwaukee, Wis. g L:,mdltlonsﬂuf midday }mdsumrnex" to bhe con
B | sidered, & time when a few of us will try out the

S -

new band on # rainy Saturday afterncon or
Sunday, provided we have gone through the red
/ tape of having our licenses fixed up. The skip is

X given as 350 miles and good reliability may be
ERFELT RADIO RESISTORS. expected up to 1600 miles. It would seem as
L N though amateurs would obtain better ranges, as

4 I .

Tl

e
o
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Headquarters
for Radio Instruments

Jewell Instruments have been the favorites of
amateur broadcasters since the very incep-
tion of popularized radio. Today the Jewell
line of Miniature Instruments for amateur
broadecasters is more complete than ever
before. To the old favorites has been added a
new line of bakelite case instruments for
flush type mounting. New ultra sensitive
D.C. and high frequency meters are also
available. Fqulp vour 1930 transmitter with
these new instruments.

Jewell 199 Set Analyzer

This is the lowest priced complete set ana-
lyzer on the market. It is remarkably simple
to operate and makes every essential field
service test. Thousands of radio service men
have found the Jewell Pattern 199 the key to
profitable service work. The Jewell Pattern
199 plus Jewell Radio Service Data, when used
with the Jewell Chart Method of set analysis,
climinates guesswork in servicing.

Jewell 409 Set Analyzer

Similar to the well known Pattern 199 but has
four instruments instead of two. Gives fila-
ment, grid, and plate voltages as well as plate
current, simultaneously, for instant com-
parison. Unquestionably the deluxe kit for
those who want the last word in portable set
analyzers. Pattern 409 is backed by the same
complete data service which has been a
great factor in the popularily of the Jewell
Pattern 199.

Every service man should have a Jewell
Pattern 199 or 409 Set Analyzer. For sale by
leading radio jobbers.

[e“ell offers a complete instrument service to radio

amateurs, service men, and manufacturers. Write us
‘ about your instrument problems

al lnstrument C"""‘l’*‘“y

Chicago, |

Jewell Electrics

MAKING GOOD INSTRUMENTS ® il bovklet “‘t‘i{‘% o Her
u umummmq [T s s for Befy l‘ﬁ;‘rgdesuibiné
mu u“ “ h“ul “ “ l] Il _J]mﬂ“mm u||fm he cors m,’?e'_g ﬁ:: of Jewell Radio
i LA the SomREt
m“n i el ™ il o uuumm !

40 SET ANALYZER
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TESTING INSTRUCTIONS |
FOR SERVICE MEN

For
use
with

Model
547

RADIO SET TESTER |

This Instrument, and this Manual which is ‘
furnished with it, together provide the most
complete and up-to-date equipment available for
servicing radio receivers. Electrical data for
practically every set on the market is contained
in this book — which is made up in loose-leaf
form so that purchasers of the instrument who
turn in registration cards are automatically sup-
plied with latest information,

This instrument has achieved wide success
among dealers and service men. It is preferred
hecause of its dependability, ingenious design
providing ease of operation, corapactness and
light-weight portability. It will make all the
required tests on any A. C. or D. C. set. Durable
bakelite case and fittings., Provided with 314"
diameter instruments,

——

/N

PIONEERS X
SINCE 1888

w‘—’«”/:" /
STRUMENTS

WESTON ELECTRICAL
INSTRUMENT CORPORATION

$02 Frelinghuysen Avenue Newark, N, J.

60

these figures are for a high degree of cormmercial
reliability but on the other hand are for 10 kw.
in the antenna, so perhaps they are not far off for
average amateur conditions. (By way of compari-
son with conditions more familiar to the "phone
amateur, these same tables give a midday mid-
summer range for our 3500-ke. band of about
the $5-mile ground wave, & midday winter
range of 182 miles, a summer midnight range of
1200 miles, and a winter miidnight range reliable
up to 3800 miles.) Whereas telephony was con-
sidered as having a range of about 109} of that
of its carrier, newer and more complete modula-
tion methods have increased thig percentage
greatly, :

From the above it appears that the 3500- to
3550-ke. part of the 3500~ to 4000-ke: hand is
going to be little better than before, Several of us
will have two transmitters or be able to convert,
our sets but there will be little overlapping of
usefulness, few times when we will have much
guestion as fo which is the better, and this does
not help our ¢ongestion at the time it needs it.
At this moment I have just swung my dial slowly
and counted 16 ‘phone stations operating or try-
ing to operate in their one-tenth of the band, and
3 eode stations in the remaining nine-tenths of the
band. It secems to me that relief lies in letting the
'phone fellows spread out in the band or at least
say from 3500 to 3750 ke. which would be only
half. There are a few c.w. fellows in the "phone
band now and they must feel infinitely more
crowded than if they were just out of it, even

i though the proposed new ’phone hand extension

included them. As has been observed by others,
the c.w. fellows in the hand usually have good
notes and can operate through quiet hours
whereas practically all ’phones shut down, thus
my proposed extension would give the c.w. fellows
full run of the whole band for the hest and most
convenient 214 hours of the evening and if they
want to keep away from the ‘phone altogether
they can cut four feet off the antenna if necessary
and spend a few moments grinding off the erystal,
swhieh is much easier than puiting some back on
cither.

Amateur telephony has been growing at the
rate of about a thousand new stations per

: month in a band suited for three stations accord-

ing to commercial standards. I believe in making
room for this growth and only wish a solution for
the bedlam on 7000 kec. appeared as simple.

-~ Boyd Phelps, W2BP

QST Gets Him on the Air

2000 Carson Road,
&t. Louis,» Mo.

Fditor, QST
It is about & year and a half since an ambition
of more than twenty years standing has been
realized. Station WOGAC came into being using
only QST for all necessary information. I have
never heen in doubt of frequency stability or the
character of the emitted signal. The high-C
transmitters are wonders, the tuning dope equally
as good, the receivers are second to none, and
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PERRYMAN

Rectifiers
P.R.8372 -P.R.866

HOT
"ATHODE
MERCURY

varor (.

TURES (RGZA |0

Veltage Drop
6Y"

t Overall Length
veraii Diam. 235"
. . §8.00

a‘"‘b rice
* irpm

Wﬁﬂlﬁmﬁ'm
P.R. 872

Fil. Volts

Fil. Amps. 10

Peak Inverse Volts. -
2

Peak Plate Amps., 2.58
Voltage Drop {5%
QOverall Length 85" 8

“ Diam. 2.5/(6”
. Price . .

P. R.
Fil. Volts 2.

HE P. R. 872 and P. R. 866 have met with instant acceptance by trans-
miiting amateurs. Transmitting amateurs tell us these two new tubes
fill their need for a reserve supply of rectified current.

The P. R. 872 furnishes an extra large supply of rectified current. It has
more than four times the capacity of the P. R. 866. The P. R. 866 is suitable
for the transmiiting amateur who needs (0.6 ampere maximum output.
Because the P. R. 872 and the P. R. 866 ‘'  FOR LOW-POWER

possess a low and practically constant

| voltage drop., both tubes furnish a stable TRANSMISSION
*  source of plate voltage. P.A.250 ... $11.00
Built with the same rugged strength for P. A2 4% .'. ' 3.50

which all Perryman Tubes are famous,
combined with the low operating tem-
perature of the oxide-coated filament and
the extremely low voltage drop resulting
from the mercury content, the P. R. 872
and the P. R. 866 open new fields for
amatenrs.

* * *
P.A.210A .. 9.00

(Oxide - coated filament, standard ¢
210 characteristics)
The same rugged construc-
tion which has made Perry-
man tubes famous, assures
v extremely uniform charac-
v: teristics. These tubes oper-
; ate on guaranteed grid cur-
rent at the rated voltages.
Each of these tubes is spe- ;
cially selected and tested to

SPECIAL, ATTRACTIVE PROPOSITION
FOR LICENSED AMATEURS

5 SROMA N S e I i R SR e L S L suit the particular require-

ments of radio amateurs.

PEREYMAN ELECTRIC CO., INC,, 4901 Hudson Boulevard, North Bergen, N. J.

_ Please send me the following tubes: for which T am enclosing (Money order) for $....ccicnvinnnnns
‘ P.R. 872 @ $18.00 {Check)
P. R. 8066 @ 8.00 .
P.A. 250 6. 11.00 Name.....cocoooocvvieioniniiiniiiiiinnic Station........ooovvnrnee
P AL 945 @ 8.50 Sl.ree! ............... e
PA210A @ 900 Gity. State.
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DON’T YOU BE
DISAPPOINTED TOO!

Every day we are requested to furnish back
copies of (JST — which we gladly do if they
are still in print. The request frequently
reads something Jike this * Please rush a
copy of the
lost or misplaced. Can't proceed with my
new transmitter until I get that copy.”

What & sad blow if that issue is out of
print! Unfortunately, we frequently have
to give the bad news.

Now, knowing that QST probably has
greater reference value than any other
radio publication, you should resolve to
keep past and future issues in a

Note the wire fasteners
Unnecessary to mutilate
copies. Opens and lies flat
m any position.

One-fifty each
postpaid

A binder will keep your QSTs always
together and protect them for future use.
And it's a good-looking binder, too.

QST

1711 Park St., Hartford, Conn.

what & godsend iz the monitor when correctly
calibrated!

1 bave visited but two amateur stations and
only one amateur has called here. Still, I have
had no trouble getting started. I do not think
that. & single operator QRT on me when 1 was
starting in. New operators should realize that
often their call is lost In the interference but the
real amateur has never quit on the job vet.

Wish I could thank personally all of those
patient fellows who helped me along with code
practice when ten words a minute was some speed
for me to copy.

—E. L., Likert, W9GAC

The Old Order Changeth

210 N. Knox Ave,,
Topeka, Kan,
Editor, QST

Perhaps you have the idea that I am a sensible,
well-balanced sort of cuss. I hope so. Sowe such
impression oh your part is going to be necessary
if you are to hear me through. I hope s0 — but
never mind; I shall plunge.

I like my fietion wild., It provides s mental
joyride which {akes me away from plugging
facts and thereby acts as a tonic. This month's
tonic, however, was a bit adulterated with
science. In the January number of Ghost Stories
is an article on telepathy by Upton Sinclair.
Cuts are shown of pictures drawn hy one person
in secret and other culs show another person's
impressions, presumably gained by means of
mental telepathy, of these pictures. The cuts are
very convineing.

What has this to do with amateur radio?
Here is where I fear you will send for the wagon.
I think I am sane and, honest, I'm sure I'm
sober,

Ever since entering the ham game | have had a
mental system of break-in thrust upon me. At
the time of my first I was afflicted with the
usual nervous thrill, the intensity heing $o great
that I couldn't send and had to give that fellow
up. The same thrill often occurs today in much
milder form after several years of operating and
thousands of QS0's, There’s nothing odd in that,
but {gee, I'm afraid to go on!) the *‘thrill”
sometimes occurs while I am still calling (receiver
dead as a doornail) and invariably means that 1
have hooked my party. My little hunch is never
present when [ have visitors in the shack.

I have mnever mentioned the phenomenon
before because I hate nothing worse than being
called a Mar. I mention it now only to give it as
my reason for placing faith in the Sinclair article.

The article hag given me an idea for s ham
game. As a scientific experiment, it would likely
prove fruitless, but regarded merely as a game,
it ought to be highly entertaining — more so
than radio checker matches, at any rate,

Suggested rules:

1. Get QS0.
2. Agree as to who shall act as Nr. 1 party.

Buy You Saw It in QST — It Identifies Tou and Helps QST
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UT we fear that not every tinseled heart
was as the [i[y. Many were the scheming adventuresses that sought
to ensnare some fair youth., And even today many a spangle glosses
over imperfect craftsmanship. Too often, glitter passes: as worth,

The Cardwell Condenser spurns the spangle. Divested of tinsel,
it stands unashamed, a masterpicce of workmanship.

Cardwell Condensers are or can be made in sufficient variety
to suit most needs for broadcast and commercial transmitters,
amateur transmitters and receivers. The super rigid Taper Plate is

ideal for short=wave reccivers. Send for literature.

T CARDWELL
CONDENSERS

The 201- E (2 plates}. A
taper plate condenser for

B Sontor olate e THE ALLEN D. CARDWELL
justable, affording max-

imum capacities of irom M ANUFACTURING CORPORATION

%0 to 10 mmid. Price $4.

'EE;?__X 81 Prospect Street, Brooklyn, N. Y.

: . Since broadcasting began
““THE STANDARD OF COMPARISON **
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\ | 3. Prepare two sheets of paper with carbor
--""-' | repare two sheets of paper with carbon

beiween, at each station,

4, Sign off.

5. Nr. 1 party draws a picture (not of &
radio objeet — it might be guessed) during the
_next five minutes and concertrates upon its
appearance for another five,

6, Nr. 2 party passively draws whatever
comes to mind during the second five minutes.

7. Carbon copies are kept and originals are
mailed to each other immediately.

Fraud would be practiced, of course, if we
attempted to make a serious matter of such game'
i Here is my idea: There's fun in the thing — the
farther they miss it, the greater the hilarity.
In the event of a suecess, there would be at least
two parties who knew there was no fraud. These
parties would be hound to continue the experi-
ments and might uncover suine new knowledge.

1t strikes me, as an afterthought, that if the
| thing proved fo be a grand success, we could

throw away our transmitters aud eat fish to
increase our power!

Please don't trouble to answer this; I under-
stand.

e ime MeCormick

The Old Man at VE2BB

: 1015 West St.,
i Utiea, N. ¥

Editor, QST':

Mr. Charles J. Dawes, VE2BR gaid some nice
things about the way hams treated him, in
November (ST, but 1 think it is no more than
right to let the world know, through @S7 if you
| care to, what a nice friendly ham he is.

l — Edward R. Kingsiand, WOABQ

add New Ellergy . Getting Results with the Doublet

Pointe du Bois,
Manitoba, Cuanada

RADIO tubes are an integral part Editor, QNT:

of vour radio equipment and re- The doublet antenna for receiving is producing
uire intelligent selection and care. the goods just as claimed in the QST article. In

a & a fact, WGY and KIDKA, considerably out of the

It’s false economy to use inferior . band come in with more volume than with a

100-foot antenna,

quality tubes at the expense of Most of the time the background noises are

quality reception. severe here because of the local power plant and
. ! it's high tension wires. In extreme cases one of the
Cunningham Radio Tubes feeder wires is digconnected at the set with very

quiet results and not much loss in signal strength.

have embodied in-built Thanks are due the suthors of ithe article.

quality since 1915 < J. H. Brownell, VE4BUI
»
E. T. CUNNINGHAM, INC. Mw
New York Chicago Ban Francisco MILWAUKER g8 PARTY
Atlanta Dallas The Milwaukee Amateurs’ Radio Club is
Manufactured and sold under rights, patents, staging their annual stag banquet and QS0
and mvﬁ‘;g’fgsémtfﬁ & ‘;{{rg;’r’;g‘.’ued by party on March 22, There will be popular

speakers, prize drawings, and entertainment.

- —— > <l BAGK is invited. Write the club at 601
UAWARAWARWA | i i o futber dope.
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PARTS FOR
“BREADBOARD LAYOUTS”

Many of the finest amateur stations use Breadboard layouts. REL parts
are ideal for this type set. Coils, Condensers and Chokes have been designed
to insure the shortest possible connections, the most compact arrangement
and the most efficient operation.

R

R
h “""'_“""a'-i—l
o
del=s—) 1} , !
* R R Ay =HV +180

‘I’he above is an illustration of a breadboard layout employing one
UY-227, one UY-224 and one UX-245 in a modern M.O.P.A. circuit.
This transmitter was built by W2BNC, Brooklyn, New York, using
REL parts.

Abaove is the exact wiring diagram used in this most successful and ultramodern transmitter, Plug-in
coils are REL Cat. No. 215, Variable condensers are REL Cat. No. 181-B and Choke Coils ure REL Cat.
No. £32. The use of REL parts will be your assurance for satisfactory performance. !

REL Plug-in coils may be secured for any REL Variable condensers may be secured
circuit or any wave length. Blank coils will  in all standard capacities. Easily remova-
be gladly supplied. Turns may be easily ble stator plates allow a quick change in
added or taken off. maximum capacity.

r : REL RF Choke Coils are made to operate on any specified frequency or in any
circuit. WRITE for complete Booklet describing REL parts and how to use them.

W2XV transmits every Wednesday and Friday evening between
the hours of 8 and 10 P.M. Easiern Standard Time on 8650 Kes.

RADIO ENGINEERING LABORATORIES, INC
100 WILBUR AVENUE, LONG ISLAND CITY, N. Y.

e

Say You Saw It in QST -— It Identifies You and Helps ST i}




FROST-RADIO

Astheworld’s largest
manufacturers of
high grade variable
resistors, we are sin- §
gularly well equipped
to supply your re-
quirements, no mat-  No, w90, Double
terwhat theymaybe. oo or Sotm.

Write us in detail e vicorion cons
regarding your varia. fements, 51000 onms
ble resistor problems, unit ‘3{;“{;"2‘,’}” L
and have us submit 1

samples to meet your bpemﬁcatlons.

HERBERT H.FROST, Inc.
Main Office and Factory: ELKHART, IND.

LR 2 8k 3 R B F R 8 B % B 3 3 & % B B S R & B} % % 3 3 J
HERBERT H, FROST,
100 North L.aSalle Strec t (,hlcago

Send me your Parts Catalog by return mail, 1 under-
stand that it will be sent to me FREE aund postpaid,

trical cons

Address ..ol o

L0 U P State .o

BANKRUPT
RADIO STOCKS

Fully Guaranteed

2 Mfd. Condenser Packs, 2000 v. A. C. test $7.90;
L5000 ¥ $3.80

250 or 245 Power Condenser Block . . $4.758
roon v. A, Ol test tapped 2, 2, 2, 4, £ and 1 mid.

ABC power Packs, completely assembled. . .., $8.75

o v, B, also has A, C, filament for up to ¢ tube set.

1 be used ag B eliminator, Make vour battery sot

4ll electric or build your A. C. st around this pack.
280 type tube for this pack a5c extra.

Double chokes, 30 henrv nach 160 rmls 1500 v, tost

shielded $4.95; 130 milg. . .. 83.75
Short Wave sets, ane tuhe mmpletc with § coxls, 30
Lo SO Meters. .. .. .. ... ..o 4!

A, C, Power, Filament and Choke Pack

No. 1003 Power Transformers, shielded. Sec. oo v.
For one 287, one 150, one 227, four 226 and 2 ch;kz‘s.
5.00

Ztube A. G Sets. ... ..o, $24.50

Tubes, UX type. Guaranteed, No. 210, $2.25; No, 230,
$2.35; No, 281, $1.85; No. 280, 95¢; No. 215, §1.25;
No, 224, $1.65; No. 2:,.75«, No. 226, 65¢; No, 171,
75¢; No. 199, 95c.

Microphone Transformers 95¢; Thordarson 1 to
1 Audio 95c; Variable condensers 50c¢; Coils 35c¢.

CHAS. HOODWIN CO.

4240 Lincoln Ave. Dept. C-8 Chicago, 111,

Dealers in Bankrupt Radio Stocks

b=
=1

Calls Heard

(Clontinued from page §5)

WaMQ, Frank ¢, 130 .
Woodeliff, N. J.
whdlu whedo whequ wiauk whfd whft

winy wiaf velam
nnlnic ctlbx em2ac

2th St

wilh whxbb wixhw
vesdd velar vedjw xbux rxlun

oo

S, W. Wardle, Woodford Leigh, Clarence It.,
NS W, dustralia

7- and I4-me, hands

aclbd acZfl aoBmy celob seldbf phyg piivp geo lze BHer
iBia ktuo klaf klee klem klel kife kilbr kire kinew Lbuvt
ktbbw k6ibjj kGboe kébru kficib kodvd kterh lutda ovath
ondl oatq oadt pydad py bv mzhk s 5
wiebs wlebx wlexl wine
whidiy widkv whdmm wient wihhm whtm w.hh w7bkp
wielr wiew whaxz wievn wheve wiaunb widerb wides
whebo wierm whwxe wsbs x3a

WANW, Wayland M. Groves, Box 637,
Baytown, Teras

T000-ke. band
emiby em2xe kalee kalem katey kaldi kalhe katbr knimn
kalnj kalpw kalzg kikd k6bra kodju vkins vk2wi vkiebh
vk3ml vkthg vkfmu vkbsa vkGwi vk7dx vi7lj zllas zi3bb
zi4bn nolnic

WOAEX, Francis Wentura, 311 Jersey Si.,
GQuiney, T,

7000-ke. baud, Jan. 29th
wing wiit whnarp wRbws v wHhdgh wlon wlaew wiaix
wiamt wiaqz, wlawa wibam wicv wieto wiely wieji
witeru wifeq witfd wiinus widgu wiso

T000-ke. band, Jan. 30th
wlaau winow wlcon winn wéaew wiiav] whawp wiayg
wihew wiibfb wtbpo wthak wibap wiby wéegy wickx
whodk wheas whetz whdav widhm widof wodp) whdzm
whidzp wheau wtehp wisf wigp wiiq

lelh Charles H. Horton, 174
Manchester, N. H,

14,000-ke. band
eedab chklbx {8fk g5rs luddh 27y pylsa velbdv velss
vk2ak celdag ctlag f8hr génf nalxlr pax1 py2ay vedaqg velar
vkiak am2jt diabg f8inm gorb onthe pyiah vedbo vesiba
volaev embex f8%da ghbz heifg ondus pylaw vesfl veddi
vo8me {8ex gdml he2jm onduu pylia veddr vedie

VR2JZ, A. 8. Mather, 14 William St.,
Singleton, N. 8. W., Australia

14,000-ke, band
aclfr aclbd vaBag vsbah pkibm pkdaz zllfv ostt luidh
=11bg =llfw al2bg sl2da #l3a) k6boe wSaus vkthe z fix,
sufin paddw vu2dr pkijr wScuz whbax wicte oadj o
sllfu z12bx zl¥gh ghrb vsbaf vedaw fSex {Shr ondus ondka
j2by ka%ms j3fz kaljr fiSlrp vkéijs

We6DZQ, Henry Eckhard, 553 Valensia Si.,
San Francisco, Calif,

3500-ke. ‘phone band
whabf whalz whaob whary whaut wtbaa wbbbj wobif
whbiu withjgq wtbuz wibyk woetx widei whese wtichm
wheeq wiere wheru wlex whfe wof] woikt winx wvif wilq

7,

N. Adams St.,

WoBTQ, John H. Allen, 068 South 7th St.,
Seneca, Kansas

as2 av2 celah ceZab ceZbe ce3bf cedbm cedei em2ay cmieo
crndox embfe embfl em7hh emBby emBmif erkk etlew erd
fgh heldr ktaan ktalm k6ans kbboe kbdtg lu2o luSen pizZpa
nite njZpa nnlnic npews nofx pel peee ps pylea pylia tizhy
ti2wd ver velam velda veldr vedak vebaw veQav vefils)
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Tune in on a Lifetime of
THRILLING
ADVENTURE

tions, manufacturers, dealers, as well as steam-
ship companies are continually asking for RCA

‘ N THY not go around the world. . . seeing things

VY .. .doing things. .. muking Good Mone;{. ..
getting somewhere in Life... ‘WHY NOT LET
RADIO PAY YOUR WAY! That’s what RCA

Institutes’ graduates. They know that these men
have the knowledge and ability to hold good
ogitions in Radio,. . . Yon, too, can get that
nowledge.

Institutes has done for other men
... That’s what it can do for you.
Radio needs you TQDAY!, ..

Thousands of positions now open! ,

Why be merely a“radio fan,” when
you can so easily use the knowl-
edge you already have as a step-
ping-stone to success. RCA Insti-
tutes gives you all you need to
know about Radio to prepare you
for a well-paid job in the fastest-
growing industry of today! You
gat the*how’' as well ag the “why "’
of commercial radio. Nationally
known experts direet your studies
... Youaretrainedto ‘“makegood’’

For the udded convenience of
students who prefera Resident
Study Course, RCA Institutes,
Inc.,.has established Resident
Schoolsin thefollowing cities:

New Yotk . . . 326 B'way
Boston, Mass.
. . 899 Boylston St.
Philadelphia, Pa.
i 1211 Chestnut 5t.
Baltimore, Md.
1215 N. Charles St.
Newark, N. J. 560 Broad St.

Home Study graduates may
also attend any one of our resi-
dent schools for post-graduate
instruction at no extra charge.

The Only Course Sponsored by the
Radio Corporation of America

RCA, the world’s largest radio organi-
zation, stands squarely behind every
Jesson that you study. A thorough
knowledge of commercial Radio can
now be yours through the RCA Insti-
tutes’ home-laboratory training course,
You obtain a sound practical education
in radio in your spare time ... You get
the “ingide” information right at the
source of radio achievement . . . direct
from RCA, You learn radio by actual
experience with the remarkable outlay
of apparatus given to every student of
this course.

Clip this Coupon Now!
See for yourself how RCA Institutes

by men who have ‘‘made good.”
1

A Commercial License Can Easily Be Yours

Never before have there been such opportunities
for rapid advancement. The entire radio world is
crying for men. .. trained men ... RCA Insti-
tutes” men. That’s why large broadeasting sta-

Cliip this Conpon NOW!

RCA INSTITUTES. INC.

Formerly

actually trains men for success in Radio. Thousands of
graduates of this course are now holding responsible
positions. WRITE FOR THIS FREE BOOK TODAY...
or ask for your copy at any one of our regident schools.
40 fagceinating pages, each onepacked with text and illus-
trations telling all about the amazing opportunities in
commercial radio, the world’s fastest-growing industry!

RCA INSTITUTES, Inc.
Dept. QST-3, 75 Varick Street,New York

Gentlemen: Please send me your FREE 40-page
book which illustrates the brilliant opportunities
in Radio and describes your laboratory-method
of instruction at home!

Name

Address.

Radio lnstitnte of America

,

Say You Saw It in Q87 — [t Identifies You and Helps @87 67



Announcing
Oscillatin
Quartz Discs

We announce oscillating quartz disc crystals
of the finest grade — ground by experts to
vour exact specified frequency!

All crystals are ground to absolutely
correct setting of the optical and electrical
axis and are fully guaranteed as regards
output and frequency precision. Only the
finest grade of piezo-electric quartz is used.

Our erystals are perfect dises. There are
no corners 1o crack. Symmetrical vibrations
within the disc. reduce stresses and give
maximum power output.

- Note our prices on oscillating dises in the
7000 kilocycle band. No frequency doublers
are needed with these tittle jewels!

Try a 7000 kilocycle cryétal for that new
14,000 kilocycle phonel

Filocycles  Wave-length Precision  Precidon

3% 145

BUi-1 UDO 300-500 212 .00 £16.00
300 11.00 15.00

15(]() mun 100200 10.00 14 00
3000-4000 TE~100 10 .00 14 00
40006000 575 1100 15.00
GO00~-K500 3550 12.00 6 00

The above prices are for disc crystals
supplied to the exact frequency specified by
the user and to the precision chosen.

Prices of specially matched oscillating
quartz discs, accurate fo plus or minus 200
oycles, furnished on request.

Fvery crystal comes complete with spring
pressure type of holder, free of charge. A
laboratory certificate of exact frequency is
supplied with each crystal.

Order direct from this advertisement

CLIFFORD E. HIMOE

W2AW, . .....318-320 Lafayette Avenue
ex-WNP...........Passaic, New Jersey

vEZhm v vi2lv vides vk3jy wis widr waq x2tf x20n
x5z 292 xYgf xwlm yias yna 27x zllan zllao z11fw 212b1 55x

WOFGW, Paul Bowden, Aurora College,
Awrora, Il
F000-ke, band

emZim em?2yb embfe heldr kfbra nnlnic ti2hv tg2elo x24a
nnfx wabs H0x

celah celal reZub cofbm
ce3bm (‘p;}da

b cedse celsg celas celbf
LT r~m2:a.y fmd;t om*ipx ctl'n lilbx {xllb

fm&fva fmtun'z g5by gﬁbh 26
helfg helle heZjm iZ2es kdkd ¢ kb

2dj Iu3dh u3fk Iudda Tukdj tusdy Iu‘ldt nj2pa. Ha
034q oadr oads oadt oadz ondpj paldzf pylaa pylab pylag
pylaw pylax pylbe pylem pylid py2uak py2ih pydas snjas
tiZhv vk2dy v 2j 21j ) ns vk2rx vidaf
vkiep vk3pa vkiwx vkixo vkibh vkaaw vhabi vk7l) vonae
volwg xlg x9a xBb xiBhpg xpalizz widysi zllan zllan zllaw
zllfe 2lifr zlliw zl2ac #z12bl z12bx z}2ga 22 gh 2i2go aldem
2i4a0 zldiba z82n win wini wibs ’

WaPd, Noll J. Melancon, 4924 8. J nhman St.,
New Orleans, La.
T000-ke. band
em3by emThsm em71f j3cf kbewb kalee kathr kalpw nnfunic

omlth veZbev vedeb vedbx vetib vhkZeg vk2hk vi2ns vkZow
vkapr vkdcg vider vhimm vihhg vhSit vkopa zsmd 212kf

ACBHM, H. Mactowan, Care dmerican ('ub,
Shanghai, Ching

7000-ke, band
aclaz e sedma 13by kalaw kalce kaldj kalhe kalhr
kalhw pmz valag vik2ak vkifr vkido vkémo wham whamw
woevn wheyi wéhm wojn zilbi

14,000-%e. band
cedne celag celbf fi8lrp j2by j3ef oudma vafiae vabal viZey
vh2kl vk3pm vikdbh vkdr] woawp zilfe ziife ziift zilfw
sllao zilap z12aw #12bx zl¥aj zldax fuZea luide Jusdh lu3fa
lu6aj n8dy pki3bm pylia py2bg py3ah

H. J. Conii, 15 Harbor Terrace Drive, Rye, N. Y.

whaax 2agg whakw wohdn wibez wbtbgf wibgw wihvx
wichl wodea wBdqv widtd widto whdzk widzy woee wieth
wiegk woeva w7ahw wifl winr kdasn kikd kéavi kileck
kdv3 kird cmZef em2eo em2ro cmdfe embfl emBuf njiZpa
nninie nndnic nn7uic nr2wd veZay velbe velbr veday veibt
vedvs vedaz f8gdb pylat pylid vk3ik zldav zsiwe

VQ4CRE, Sydney A. Pegrume, e/v Burclays Bunk,
Nairobi, Kenya, B. E. A.

wlaqt wiber wibux wlom w2al wiZepj w2in w2mb wipf
wlchi wldme wHlaxa wifz wibrx I8jf 18fk fSws {8whe i%ha
f8xz t8wh {&da 8ep f8rmf f8orm f8eo ghut ghivp ghwt g
gbpa ghnf giug glej gblt gbwk ghrb ghzh gify zs2
zs4m 285r zuld zubn zubw gtwl ghhp g6by kihr kley kiem
yiilm yilmdz py2ah py2ba ctlbx fasbak velbr ctian fasbm
faRkik ws7ap d4keg disi lalg pb7w pataf vuZdr acibd oklab
ondfp ondjj ondja arSufm pkljr oz7bl suSan

WI1AZE, Ellioit C. Hagar, 30 Adams Ave.,
West Newion, Mass,

14,000-ke. band
ceZab cedag ve3bf cm2jt cm2sh cmSex etias ctlbx exlac
d4jl ddar ear(2 f8ar f8es f8da 18dot {Rer {’fg {87k f8whe giav
g2dt gbbz ghml giwk giyg gbbd gbni gligb ghirb gbun gbvp
gbwy he2jm kdakv kikd luide lubfe nkf oadq ontar ontip
ondhe onthp ondjj ontus ondun oz7y pylaw pyiea pylia
rxlaa xYa exdrn zslp zadm

VEK5GR, . B. Ruglees, South Road, St. Mary's,
South Australio
14,000-ke, band
wiahx wlaqt wlbeb wicer wllo wizz wlaaw w2abu wilang
w2bel w2biv w2el wihq wlig w2in w2rs wladm witbth wiaef
wiakt wiet wipd whafb wiql wiwg whacl wtbam whaac
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“Here at last is The Book that we of the Radio profession have needed for a
long time. It is the best and most (-omplpte handbook ever published’’ says
J. H. Bloomenthal, Chief Radio Operator, U. S. 8. B. Steamship * East Side”".

THE RADIO
MANUAL

A4 New Edition
By G. E. STERLING, Radio Inspec-
tor and Examining Officer, Radio
Division, U.S. Dept. of Commerce.
tidited by ROBERT S. KRUSE, for five years Tech-
nical Editor of QST.

Here’s the answer to every question about the
principles, methods, or apparatus of radio trans-
mitting and receiving. A complete course in radio
operation, simply and clearly presented in a single
volume. Important new chapters on aircraft radio
equipment; Practical Television and Radiomovies
with instructions for building a complete outfit;
radio interference; 1009 modulation: latest equip-
ment of the Western Electrie Co.: the Marconi
Auto-Alarm System, and many other recent de-
velopments have been added in this new edition.
THE RADIO MANUAL continues to be the one
complete handbook covering the entire radio fieid.

4 Complete Handbook: of Principles, Methods, Apparatus for
Students, Amateur and Commercial Operators, Inspectors

Lornplete Preparation for Government License.
t. Elementery Electricity

16 Chapters Covering

and equipment of Western Electric 14, Marine and Aircraft Radio Bea-

Magnetism -

5 Kilowatt broadcasting Trans-

cons and Direction Finders

2. Motors and Generators mitter; used in over 75%. of 15, Aircraft Radio Equipment. in-

3, Storage Batteries und Charging American broadcasting stations cluding descriptions of R.C.A.
Circults 10. Arc Transmitters including de- and Western Hlectric Transmit-

4. Theory 2nd Application of the scription of Federal Marine 2 Kil- ters, and the Reed Course
Yacuum Tube owatt Arc Iransm:tter.lypeAM indicator

5. Fundamental Circuits Em- 4151; also models “K" and “Q" 16, Amateur Short Wave Apparatus.
ployed in Vacuum Tube Trans- 11, & park Transmitters including Complete details of construction,
mitters ription of Navy Standard aperation and licenses

6. Modulating Systems Employed 2 owatt Transmitter 17. Television and Radio Moving
in Radio Broadcasting 12. Commereial Radio Receivers Plctures, with instructions for

7. Wavemeters, Piezo-KElectiric and Associated Apparatus in- uﬂdmg a complete outfit, by
Oscillators, Wave Traps and cluding, for first time in any - Jenkins, the inventor
Field Strength Measuring text book description and cir- 18. Radlo interference — Methods
ApparatLs . . cuit diagram of Western Elec- for Determining Its Cause and

8. Marine Radio Transmitters in- tric Huperheterodyne Receiver Means of Elimination
cluding new types of long wave, Type 60040 19, Radio Laws and Regulations
wedium wave and short-wave 13. New Marine Radio Equipment of the U. 8 and International

transmitters

. Radio Broadcasting Equipment
including, for the first time in
any text book, the complete

explained, including the British
Marceoni  Auto-Alarm, which
keeps BOS watch during opera-
tour’s absence

20.

Radio Telegraph
Quotations of all
sections
Handlingand Abstracting Traffic

Convention.
important

Order On This Coupon
. VAN NOSTRAND CO., INC.
250 Fourth Aveaue, New York City
Send me THE RADIO MANUAL for examination.
Within ten days after receipt 1 will either return
the volume or send you $65.00 — The price in full.

Examine It Free

Never before has so complete a treatment of radio theory
and operation been compressed into a single volume as in
this Revised Edition of THE RADIO MANUAL. Here
is information that otherwise you could secure only by
consulting many different books. And every detail is
vouched for by authorities of the first rank. The Manual
is profusely illustrated with photographs and diagrams.
There are 800 pages, bound in flexible fabrikoid that is
extremely durable, The immediate demand for so valu-
able a handbook will quickly exhaust the first edition, To

be sure of receiving your copy without delay, order at o .
once. The volume will be sent for free examination, Pay l_ Business Connection

Z
®
B
®

or return in 10 days.
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Wireless or Morse

TELEGRAPHY

Quickly and Easily Learned with the

INSTRUCTOGRAPH

Big Demand for Operators

Here’s your big chance! The chance you’ve hoped for,
longed for, waited for. The Lhance to get into this
uncrowded field where the work is easy and fasci-
nating, the oppm‘tumttes unlimited. the pay good and
where you can pick the job you want on land
seq . . . air.

Learn in a Few Weeks

The Instructograph saves you both time and
money. Instead of months other methods — it
teaches you in a few weeks. It 18 ready at any time or
all the time to practice with you — to teach you how
to be a good sender --a guod receiver, and a good
operator. Simple as A, B,

True Wireless Tone

The use of Radio Tube and Head-Phones in place

of buzzer, is an exclusive feature of the Instructo-
éraph and gives you the true wireless fone. You
don’t have t6 learn all over again to get your license,
when you learn with the Instructograph.

Big, Full Tapes

Plenty of them. Wireless or Morse. For beginners or
advanced students. Big full tapes. 200 feet of signals
on each., Alphabets . . . words . . . mumbers . . .
messages . . ., radiograms . . . etc. Run at any
speed, Tapes are rfectly cut after the Standard
prescribed by the lgefﬂ: of Commerce, Radio Div,,
and are a big help to the student in getting his license.
Our handsome Free Brochure “'4 World of Oppor-
tunity'’ n:-xplams everything. Don't turn this page
until you've told us where to send Your copy.

INSTRUCTOGRAPH INSTITUTE

608 South Dearborn Street, CHICAGO, ILL., U.S.A.

o

70

Sejw whdae widjv

Bant wlalh wiaph wiayo wihys wheft
o d

i8bqg 80a ik f8gob (&rbt : ;
#5bz gbbz giml givk ghre ghinf girb ghixe hafidh hm&h szy
i2cb j3cf i3dd k6boe kibxw ludda cadh oadl oade andq ontr
o0a4t nk2id ondd} ondfp ontho ont)] onduu owiww padd
palaf pkljr pk3bm pkiaz pkibo rxlaa ri2hv un7ww uxZuu
veZae velbg veldbk vg2bh ag vatah vs¥ad vsTag vs7ap
vuZbg vuldr vulev yilao yillm z82n zebw ztle atdr ztlx
zusb ethy kfud sp3wr suégm suSpy sulwy wia

T000-ke. band
wicrw wlanr wZboz wlce winnh wlajz w3btq wibth wiaag
wiet widu wial w“mqe waafx wibbe wibdh whawf wbavq
whibzs wicht wheak w7acd wibb wioo wldrj wiazy wickq
~wigy wierd ve? ?bb vedbg veldd kécjs k9pb omitb jer
aolry earlB {8gd

W8APQ, Martin L. Croft, Martinsburg, Penna.

14,000-ke. band
cefab ce3ab ceSae cedbf ceSaa cm2jé emZs¢h ctlaa ptlak
cesaa en2jt em2sh ctiaa ctiak chlbx exZak oxPakv oxZbt
ddan dioa d4ua fRbrd f8da f&dh fRex ddoa d4ua {8bed f8da
f8dh {¥ex f&fk f8pdb £8)f f8kz fSpro férvl fsawa {Kxw g2bm
g2ma g2oa g2oq g2un gHhj ghms gbrb ghrw ghsm 26wy ghze
helfg he?jm ileoe kfud kdakv kikd lulba Iuljm luZes indfa
In3fg lukdj luddy lufdt oaij oato ondgn ondgw ondhe ondhp
on4jj otus onduu palagf pk3bm pylah pylan py2aj py2an
vibg py2bz py2qa py2ub py3ah smiua vydere xba zuib

TON0-ke. band

em2jm cm2xe emSby emiry emShy em8uf enSeis etlaa etlbx
ctlen etliep ¢ ct2af earih? gdis ghwt kiaan kinof kidk
k-ikd k6bra kdv3 kir6 rxlaa vedbe vedhqg vedbu vk2ag vk2he
vkZbhk vk2Zbm vkz2kh vk2ku vkZor vkZow vkZ2se vikl2zy
vk3pp vk2pr vkivp vkiao vkabh vkado vk4ju kkdax vibit
vk3jo vk7dx voXae zlldj zllio zI2he z13¢i 55x kflf

3300-ke. band
embd wiajm wlr whaan wibao whibwm wiant w7if

VESDF, W. J. Staujfer, 332 Dundas 5i., Galt,

Cmt., Canada

3500-ke. ‘phone band *
wiajt wibme wilez wighk wlqo wia
wzbn w2ev w2hk w2ju winj wi2boz

widoo wipk whado wibhf wikx w8aei
wsdux whavi whejx wRgy whacx wiavu wibwi wilems wiles]
wigh wilgw vezdn wiqy

w2ao

w wibaj wzbqy
W 3

W1ABG, Al Giddis, 53 Lamb St.,

7100-ke. band
embfc emiry em&by f8rit helfg heldr vedd) x9a vaia
1-4,000-ke. band
ceZab ce3bf ce3bm ceddg cedna cu2jt cmZsh emdex cmsuf
f8da isex fsho fshr fApx {B3swa gdml gbwt belfg he2jm
kiskv ktihoe lu2dj luidh Iuhd;r oad} kbéboe ouife wnihe
pkide pktife pyiam pyiaw pylia pyiagb pyZ2ay p) pyZ2qb
vedaw vhUrz voSae vofaw voSme xba x3% zl}fb zhir zllao
212eh zildax ziihg M’a vk3wm zi2bg zl2ac vkirk vk2ww
"Phone

Lowell, Mass.

wiauu wird wigl

ZLABH, 5. W. Buoon, Box, Straiford, N, Z.

2300-ke band
widll wiidte widir wodgy wiane wHatd wibn

W2AFRJ, H. Yahnel, Helmetta, N. J.

veldbq vedez veleo vedih vedbd ve3ez velcb kiasn kikd
voRme voseh gbby g2ao gbbd smdxx kalce kalhr vkirg
vk2lm vk2bu vk7lj vkSgr vkipp vk3ax vkShg vkidhe vk3pa
vk5it vk3or vikZns emSby emSuf emdry em8uf em2jm nn?nic
nn7xo un7xj eabl ex? zl8em zl3el 2l3bb zl4a0 xBa helfg
njZpa rxlaa kivd ondka wiat x2x kfzt
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Crosley gives them what
they want in radio

112

{Without tubes)}

33-S. This graceful
Crosley 7-tube Screen Grid cabi-

(ROSLEY

nei model, with Dynacoil
Speaker, is seautifully finished
in two tones of satiny walnut
veneer. Only griz (withous
tubes).

Other bandsome 7- and S-tube
Sereen Grid table and cabinet
inodelr, §56.50 up!

@
Western prices slightly higher

at lowest possible prices

Radio buyers are all the same. They're
looking for TONE and PERFORM-
ANCE — and they’ll pay for it if they
have to. But when they find a rich, clear
tone and perfect performance in a set
at about Aalf the price they expected to
pay . .. THEY'RE SOLD!

That’s what they find in Crosley
Radio! That’s the reason Crosley sets
are moving out of dealers’ stores faster
than ever! Value like this has never been
equalled before in radio history.

Crosley gives them what they want.
Screen Grid - remarkable selectivity
and volume — triple range control —
and a remarkable tone developed ac-
cording to suggestions from world-fa-
mous musicians. Foery modern feature at
prices that are almost unbelievable! No
wonder they’re all buying Crosley Radio!

THE CROSLEY RADIO CORPORATION
Powel Crosley, [r., Pres.
CINCINNATI, OHIO

Home of WLW—**the Nation’s Station”

You’re there with a

—1W
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America’s

most highly endorsed, best written and most up-to-date
radio text and reference book

“RADIO THEORY &
OPERATING"”

K00 Hiustrations
By MARY TEXANNA LOOMIS

President, and Leciurer .on  Radio, Leomis Radio College.
Member Institute of Radio Engineers

992 Pages

Now nearing 30,000 circulation. Adopted and used by all the
overnment radio schaols, all the leading radio schools of
this country and Canada, und nearly 400 universities, tech-
nical colleges and high schools, Why hother about having 4
dozen or more radio books when this covers everything?
JAnd the price is only —

$3.50 — Postage Paid

17 vhapters covering the entire subject, including Television,
I(adm Construction. Radio Repairing, Radio Servicing,
Liarine Radio OQperating, Radio Compass Work, Lund
Radio Operating, Broadeasting, Airways Communications,
WMessuge Forms, 1929 Radio Laws, Latest Diagrams. Junior
Englneering.

For sale by jractically all bookdealers thiz and

Fareign couniries. Or sent, postage poid, on receif
check oy money order,

LOOMIS PUBLISHING COMPANY

Dept. 5 WASHINGTON, D. C.

It
Teaches
the

- Code!

Learn

Telegraphy with TELEPLE X

ELEPLEX is the practical cnde instructor.

Works automatically, Waxed tape records gend signals

like a real operator. Complete code ingtructions
furnished with every Teleplex. Sends messages, radiograms,
etc, — regular code traffic like an expert operator, Used by
all leading schools. Endorsed by U. S, Navy, Guaranteed
to teach you the code or it costs nothing. Speedy,
simple, clear. Ideal for advanced students or beginners.

FREE 10 DAYS TRIAL!

So sure are we that yon will be absolutely satisfied with
vour purchage, that we will let_yon &rirl it in your own
home ON 10 DAYS FREE TRIAL! Vou are the sole
judge. Where can you match that astounding offer? ACT
TO-DAY! Write for full facts about Teleplex. No obli-
gation,

TELEPLEX CO., Dept. P-12, 76 Cortlandt St., New York, N. Y.

Cwlafr wialy wiex] wiahl wiaes wiafh wi

XIC, Marcos Veramendi, Chopo Num.
Mexico D. F,

wiea wiban wiinw wleaw wiekq waru whesd wievt wieka
wiadh wilefj wlcin wihtg wibed wlacp wihm wicnr wlahb
wil] wTna whelt wbban whayq wimm wdapg wialf whaln
widf wiakl wiawd wiuf wiask whje wSbek wiez wizp
wiaba wiavi wipk wdabv w3awm wdcdq wire w2akd w2alu
eart¥4 tiZhv helfg

J. F. Quigley, 645 Polk Blvd., Des Moines,
Fowa

1730-ke, ’phones

wizg winlv wiew wilt wlang wians wiaki vwmu w.mm

xl wiavb wSaet wibaa w3bhf wdhey Mk whej
wilm wigg whms wiayy wtdxm widvb w‘imw wiana
wiapp wiavw wiara wiakl wiatk wiaus wibbs wibfe
wibap wdhdf wibue wihak wickw wlcef wlcef w)eoe wieop
wiens wichr widax widal widky widqw widvg widiu
widyo wierx wieeq wiesh wiehv wiexp whepw wieed
wiesl witekl wilezr wieli wieor witlz wifxv witkx wifuw
wifle wifbl wifaw wifel witdj wl9edb whejb wicip wikx
wior wimm

BRS261, Harry W. Daly, 78 Castletone Road,
Goodmayes, Iiford, England

7000-ke. band

wlabn wlae wilaje wlakt wlarg wiaxx wibds wizw w3ard

winw wied wiafw widne wift wiqv wiayh wibid wilbaz
ctlaa ct1bd ctice ctlep ctlow diabg ddce dihg d4ie dikqe
ddsa disl dduj earl ear?( ear9® eari2 earvi4l eucidd eariy
earid2 earfu earxs earz ficeo fRew fRef fRfst f8glm f<nne fRoa
f8rex f8ro fSrtk {8ssy fStex fAwba fRwli fSwa {Sxyo xf”tpa
hadpx fm&bg fm¥ev fmAmst fmBvx ilcae ticoe itmm 1ito
ontatu ondco ondel ondfm ondje ondix ondvy ondyy chint
oh3nqg okZet ok2va ok2vp pallabe paubn palpz paluz palixz
paldyy apdar sp3ju sp3lz spisg

14.000-ke. band
wiae dthi fmSsmu ctlby gma ghml gbnf gbll ghun snlian

L. A. Walworth, Honolulu, T. H.
""hcb wibhj

wied wipgm wijm winf whaed wlax)
widem wlem wlads wham wibmu v 'lb
wiejp wiemr wigeu wibs wedez vk k

viclor vik3pp vk?pr vkdgo zllbb zllfe 7Lab 712bz z12bx zl2da
sldf 212fm zi2fr 213bb zl3em zi3er zlda}

VESET, (. Y. Lawrence, Box 186, Parry Svund,
Oniario, Canuda

ceZab celdag cel3bf em2it em2mp emdex emiife embby emSuf
ctibx cxlfb exiom exZac erd gdby ghhbz giml giinf ghvp
hetfg he2jm kdadn kiacf kdakv kédv kéeqm kterh kioa
u2bx luZea luddh ludfa luddq lubaj lusdj kudda lu9dt nj2pa
uninic nnfx oad] oatq onfr onthe oza paxl pylas pylsh
pylaw pylea pylcl pvlcm pyler pylia pylih py2ab pyZa;
py2ba pyebf py2qb pyliah py7ab pyRia ti2ea 1i2hv tidwd
vkZhm vkiax vk7ch volae volan vofme voSwg wia xing
x2x x5z xia x208 xwtchk ziifo zl2eh zI3as zi3em zldax min
zedm

WeAT, G. B, Angle, 104 Luttgen Place, Liwden,
N.J.

apl em2jt eple eib effaap {8aje {8btr f8lx f&rko f8rmf
f8uh g2s0 gSby ghbz ghia g6l gbvp gbwy widnj kird kirg
kdvb nnlnie nnZne nn7unic ngbdfe nrags ondfp velbr velee
veleo ve2be veZbr veday vedhh vedmo vede wfah wiap
whav] whchy wheww widgq x9a zllax zl2uc zsdm zuba cpe
PIr rwx

W8BSL, K. B. Greenman, 98 {iroton Ave.,
Cortland, N. Y.
14,000-ke, band, June 6th to June 16th

ceZab ew2jt ctlaa earlQ f8aja {Baxq {8ct f8gdb f8he fR{f
f8oa f8pro fufwh ghb] girm ghml gdwk gbdh ghxe Ebxj
ghzn kdkd kfr5 ondbe ondfm ondft ondgm ondj] otdus
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For UY-224 Screen
Grid and UX-245
Power Tubes

TYPE GW.380

This shielded Power Trans-
former was made by General
Electric Company. It is an ex-
cellent Power Transformer for
Size: 53sx4i4x3l¢/ making up A.C. Receivers,

Weight €22 Ibs. Power Packs, or converting Bat-

tery Sets for A.C. operation.

Primary voltage 110-120 voits, 50-60 cycles A.C. cur-
rent, filament rating 60 watts. Rated to supply fila-
ment voltage for two 224, three 226, one or two 245
and one 28C, also high plate voltage of 600 volts center-
tapped for 17X-280 tube. This Power Transformer is very
conservatively rated and is exceptionally well built.

SPECIAL $§.75

Double Filter
Chokes

Contains Two 30 Henry ]
80 Mill Chokes

This heavy duty, rugged, dou-
bie Filter Choke is excellent
for all types of filter circuits
and experimental work in re-
ceiving sets, power amplifiers,
eliminators, transmitters and
various other purposes.

Made by General Eilectric
Company for Radio Corpora-
tion of America, and is RCA
Replacement Part Mo. 8336
for the Radiola 33, 18 and 17.

Each Choke has a 1000 Volt
insulation test and the D.C,
resistance is 500 Ohms.

Weight 6 lbs.
Size:5 Lz 3424
these double Filter Chokes List Prices $10.05
have acapacity of 30 Henries
at 160 Mills, and when con-
nected in series have 60 Henries at 80 Mills.

When connected in parallel

Fully shielded in metal case with special insulating
compound. Made of the best parts, including the high-
est grade of silicon steel.

SPECIAL $3.75

'I‘PE PL 571
ListPrices’.28

Dllbiliel’ High Voltage Filter Condenser

4 MFD. D. C. WORKING VOLTAGE 600 V

' These Filter Condensers are designed for use in filter circuits in Transmitters, and all high Voltage
Socket power devices and Power Packs.

SPECIAL sZ'zs

30 HENRIES

brackets.

FILTER CHOKES

Manufactured by the Chicago Transformer Corp,

These Filter Chokes have a D.C. resistance of 400
Ohms. Made of Armco extra special transformer steel.
Extra size core. Tested at 1600 Volts. With Mounting

Fine for any type filter circuits,

120 MILLS

SPECIAL $2,.25

Operates on 90-125 Volts, 50-60 cycles A.C. current.

THORDARSQON POWER TRANSFORMERS

150 WATT

Delivers 800 Volts (350 m. a.) center-tapped, also 5 Volts (4 amps.) center-tapped.

Excellent for use in furnishing power supply to a Transmitter or Power Amplifier,

Using this Thordarson Power Transformer in conjunction with a Filament Transformer is all that is
necessary to build up the finest and most powerful A.C. set.

‘This rugged, heavy duty Power Transformer weighs 1034 Ibs.

SPECIAL $3.95
AMERICAN SALES CO., 19-21 Warren Street, New York City

Size: 615x4 155"
ListPrice:$24.00

way You Saw It in Q87 — It ldentifies You and Helps Q87 73




puldp palawj puOqgf velay velbr vetbx vedjb voBme wdalu
whabhv whage whark whawd wlayu wiayy wdayz 'wSbbh
whiy whlp whot wird wirg wiyw wiak wiagj wbasl whavj
wbam wibax wibs] wibup wodle widpa whdg] wbdte
widwi wbdzy wBeop weerk wifh w6t woul wbzl wied
wiom

WSAPR, Charles Kabelne, 13409 Southview Ave.,

Cleveland, Ohio

14.000-ke, band
whadp wbaob wbaz whas] wbav] wyawp wobac wbbham
whhqa wbbvx whcut whewi whdev whdzq widln whdmk
widpa wotdrb whdsg whdwi wodyi whdy] wbebg wéeif
wheop woerk wiqa wlqy whzf w7aax wiadb wiafo wiahx
wTanz w7aor widd w7hv wVif wil wiof apl celub ce3bf
4 oeedej em2jt ctaa ctlbx ct3ab ct3am exlev ddaba ears?
Ve ear9l f8ep f8dmf f8eo f8eq {8ljla [8ioy [Rzs fg8hpg
igpm fg8wh o2bm gZod mivg g3bd £5bi giby giub g8hp
#6my ztot ghvp gbzb gbxe kikd k6eti hfrS lulbx lulea
tuzeu luddh luddq Juddt njZpa cato vadq oads ondfp ondft
ondhp ondjj ondus paofp paoqf pylas pylad pylaw pylbe
pyibl pyier pylea pyilb py2ak pyibg pylll pydlv rwx
sp3ph voSae voSme x9a xpaozz

WodJ A, Neil Werner, 4

215t Place, Hammond,

Ly %2 T Ind,
AD. AURIEMA, inc —_ . 14,000-ke. band
Manud ' Expart Manag 3 P 4 ceiah ceZab ceSnc ceSbm cedbf cm2it ctlbx ctlby ctlab
516 Broad Stecet, New Yorko N. Y, \ ; R [ exak earfid erd9t fapm giby gtgb kdakv kdkd kini kirs
ap s - L6alm nrZea nr2ags njZpa ondid oadq oado oads paofd
i . 2 ' poali pzla pylas pylaw pylea pylem pylel py3ah pyibr
Scieatifically equipped py¥2be pyler velap velay velbx velee veleo velbb velal

to ceonomically export q velbe velbe velaq vebeu vebeq vedbx velff vedef volrg
dependable receiving : voBme sulrs vkerx vkikb vkshg wiat xv8&fd xpacvez kre
and Lansmitting radio TN X bew ayh per pep apl fda kdwu wdde
apparatus : i
Louis C. Skipper, Jr., 472 Reese St, Memphis,
Tenn.

wiahy wiadk wiamt wikd wimk wisf wiwv wizz wiay
w2bvg wirs w2wig wlaoo weahh wicee wi3af wixl wianc
S wahae wial wiafa wdat wiahl wiakm wisk wiag sdahm
wiaii wdag wddb wibj wief wilew wdft wift wigt wiha
N . 3 wiia wikh wdll wdee wden wipau wiak wiaqge wiqu
Build your own Voltage Multiplier wigw wirw wirp wisd wélen wigl wito wate win wiue
wizw wieoz whare wduye wibed wibbx wikx wiuk wiul
wivy whwa whwo wik whefe whkt w7ach wvac wiagn
w7kt wire whaac wiads wsalu whase w8aup wibax wibda
w8bta wsheq w8bg widuw widv wBgrl wBmb wiaks
wibwi wib] wibaq wibagq wibag wibbg wiecik wiesh
widzz widj wlet whfex a9fsi wiisa wifzl wigbb wighh
wiZ2 wiiz whll wilv wOme wiraw whus whum wixi veld2

i gim
vl wgan

<l 5 L velbr be2ap vedeb veSge kdafc kiejs kbest
P
<

G. O. Marsh, 28, the Avenue, London, S. E. 19,
Fngland

7.000-ke. band
wlaf wlawk wigw wimk wilsl wlaw wiacq w2alu w2amm

250,000~
530,000

A

{G 5Q 100 250 500 1000 —  Volts wianf wi2aod wlave wilewk wippw wiwy wiafn wiap2
. . . N ., . . wiard wdaws widbnu wibuj wiche wilk w3mb wimvy
The Super Akra-Obhm wire-wound Resistor is especially wapl wdaf wdaff wdafq winiq wdei wies wifr wagy wimf
adapted for use as a Voltage Multiplier as shown in the wipk whm whuk wiawr wibdf wibek wSbgx wSzai

above diagram. It is carefully designed to insure an ac. PR PR ¥ v
curacyof | per cent and 4 constant permanencyof calibra- wihom wirh wii wlwo wilcbp wiell wlcvn widte wleng

Lion, its uselis also }}ighly recotlnmended for Laboratory whjl kfr5 kfr xij ti2hv helfg oaet zl3as 55x

Standards, High Voltage Regulators, Telephone Equip- 00k

went, and Television Amplifiers, Grid and Plate g 1‘%‘ Lc,“band o - R

Resistors, ete. wiave wibux wlel w2abu w2afb wiamr w2biq wZbjg
i wibjv w2dp w2el sdadm w3aqi wdbph wies wljm wipf

SI"II,TNTS fortincreasing th}s range of ljnilh'am& wiwm wéang wiabv wiadb wishb wiahm winwa wdka
o meters are now being manuacture wdrm widst wiwe whatf wbrg wbaaz woancp wohaew woags
E;,:nc‘i;‘ a‘l’;detr:i;ngfwig:z!rl‘l;;e;czllzxrements. Specify make, wéaqj wbavi whwp whdyo woehf whbju woom wipw whui
: o whaa wovl wwb wlwn wiacs w7afo w7al] wVakm wiakv

- wialw wibe w7ek w7eo w7fh w7if w7li wlimo w7mx winr

. ining d ?US;LETIN 62 (Ii o . wiom wisi w7vk w3apb w8awf w8ayo wibai wBbee w8buh
containing data for the use of accurate Resistors with whdbe whddf wBgz whit wBol wlabe wiahy wlaid wharh

i mm and milliammeters, sen ; st 0 . : '
microammeters and eters, seit on. request whasv wibeu wibga wibpl wibyh wlers wiemv wicsy

wietg wieyo widfy widgz whdly wheae wflecs wiejo
whenr wiidj wdfgo wifks wifvd wiixj kird velbr veSef
vk2ek viZhe vi2lj vik2lp vk2ns vkipx vk2tw vk3ex vkigo
vk3lp vkiot vk3pa vkipm vik3ri vkiwo vkdbd vkibw
vk5dx vkBgr vkShg vkTeh vk7jk vk7f vuZkt zi2aw #l2bg
zldne zl4a0 zidax zidba 2ldbg fkder nj2pa x9a celah celab
ce2ax redag Inlez iuZea lu3dh ondl oads pylaw py2ak
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withn EVEREADY

RAYTHEON 4-PILLAR
TUBES, YOU CAN GET THE MOST

FROM YOUR PRESENT RADIO RECEIVER

People in all parts of
the country are telling
of the greater power,
increased distance, im-
proved tone, and quick
action of rhese remark-
able new tubes. The
reason is that Eveready
Raytheons are built
stronger —- immune to
the bumps and jolts of
shipment and handling.

Showing the exclusive, pat-

ented Evercady Raytheon
4-Pillar  construction. Note
the sturdy four-cornered glass
stem, the four heavy wire
supports, anc the bracing by
a stiff mica sheet at the top.

They come to you in as
perfect condition as
when they leave our
laboratory test-room.

The Eveready Ray-
theon 4-Pillar construc-
tion is exclusive and
patented. Examine the
illustration at the bot-
tom of this page. See
how the elements of
this tube are anchored
at eight points.

This is of particular
importance in tubes of
the 280 rectifier and 224

NATIONAL CARBON CO., Inc.

General Offices:
New York, N. Y.

Branches: Chicago, Kansas City,
New York, San Francisco

Carbide
and Carbon Corporation

RAYTHEON

Trape Marxks
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screen-grid type which
have heavier elements,
and in tubes used for
push-pull audio ampli-
fication, where uniform
characteristics are most
essential. Eveready
Raytheon 4-Pillar tubes
come in all types. At
vour dealer’s. He also
has the famous BH tube
for "B’ units. '

Eveready Ravtheon Screen-
Grid tube, ER 224, The
weight of the four large cle-
ments in this type of tube
makes the exclusive Eveready
Ravtheon 4-Pillar construc-
tion vitally important.




How to hook up, test, adjust
and repair modern radio sets

NEW REVISED EDITION —JUST OUT

PRACTICAL RADIO
CONSTRUCTION
AND REPAIRING

By James A. Moyer and John F. Wostrel

Fuculty, University Extension, Massachusetts Department
ducation
353 bages, 514 x &, $2.50 postpaid
’l HE new edition of this practical work brings the
material right up to date—covering the radical
changes in receiving set construction in the past few
i

is book strikes a universal appeal among amateurs,
dealers, scrvicemen and those who experiment with
hoalkups and receiving set equipment.

1t gives efficient methods for locating trouble quickly
and making workmanlike repairs. Operation details of
numerous typical sets are given, The new edition covers
the function of speakers (including the dynamic t
chargers, battery eliminators, sacket-operated sets, ete,
The recently aroused interest in short-wa ption is
reflected in a section which deals with the construction
of a receiver adapted to this wave band.

Examine
this book
for 10 days
FREE!

Simply clip and
mail the coupon

McGRAW-HILL FREE EXAMINATION COUPON

]  McGraw-Hiut Book Co., Inc., i
370 Seventh Avenue, New York i

l Please send me a copy of Moyer and Wostrel's PrACTS-
i cAL RADIO CONSTRUCTION AND REPARING, New Bdi- |
tion, $2.50, for 10 days’ free examination. | agree to 1

I remit for the book or return it postpaid within 10 davs
I ol receipt., l
i Mame. . !
l Home Address .o |
' Chyvand State. .. vvviuei i 1
i Position, . ..o :

i Name of Company. . ... ... .. . ... . . ... QST 3-30
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EASTERN AMATEUR [___

HEADQUARTERS
$ SPECIAL
7Weston

Volt
Meter

Compliete Parts
Loftin-White Power Pack
R. . A, Sockets for Transmitting, §1
Hams, send for Special Amateur Catalog

M. & H. SPORTING GOODS CO.

$1.79

7 volt d. ¢. Not many at this price

esemmenes 512 Market St., Phila., Pa. eesessaes

7.‘

py2bk pkdsz yilac yilmdz yilgq enbak fm&jo imBus fg8hpg
ghlo rwx wiat spalzz

28,000-ke. band
g2bm gZex g2od gbbz gbwk gbhp gvil gbab gbwy wik

WSDHC, O. L. Saniti, 1546 W. Grand Are.,
Detroit, Mich.
14,000-ke. band

celah celab ceZax celal celah celac ce3bm ctlbx ctiby
ctina ct3ab d4al laZ2bx rxird xpaoja xpaozz paowi paofp
paogw paowr paowim ondft ondfp ondjj ondfq ondgm
onduu fapm fq8wb f8rbv f8er f8pro fBorm fRep fRtoy f8whg
fRjf iBacj {8axq i8sm {Bjt i8dmf {Bxh f8jla i&dot I8ypz f8rrr
f8wkz t8lou {8kz f8aap f8ho f8fc ziZac zI2bf zl¥ae kbeat
kekd e4ne kTgm x9a x9] nmbx ear28 eari eurd7 sadt sadod
pylib pylid pyler pyiat pylem pylea pylas pylbl pylce
py2ak pylar pylaw pylel py2ab py2bf py2ii pydem py3ah
njZpa zsdm zt6x pkdaz 02Th suBan {x8wh ghby g5bd g5ml
gowl gbwk gdbj glxv ghod efivp gbxb gbnt gbxe gber gbidr
gbe gbdh gbxn gyun gbyq gbwy rwx

VE3RF, H, M. Tattersall, 19 Silverbirch Ave.,
Toronto, Canadao
cedac cedbf ceZab ctlan ctlby cilbx ex2ak earl earfd
eardl fRaap f8aja f8axq f8btr fReo fRer f&he fGorm f8ve
fapm {28wb g2vq gdby gbbj ginl ghia xogb gbvp gbxb
kdakv kdkd kdni kfrd lulez luddg luddt nriags nres onddi
andbt ondfp ondft ondgn ondou pylaw pylbl pylem pylel
pylid pyZak py2al py2ij pyS3ah palff pzia rwx rju soiaa
spisl suZbe wsq xf8wh xBa x%a xpa-o-sz xu7 zada whana
whbev wige wbary wbasl wbbam wbavj wbadp wBahp
wiiehf widyj ’

WeCBW, Edwin H. Poorman, 1091 Wesley Ave.,

Pasadena, California
wlach wlaecd wiair wlanx wisre wlaxr wiept wiez wifw
wlabs w2aeh wlalw wlalx w2akv w@aoz wilapi w2atz
wiay] wiZbhr w2bo w2boz wiecg wicvu w2me w2vqg wiapi
wiard w3asa wiasd w3awh wlaws wibnu w3kz wilz wimb
wiaef wdafh wiahq wdahr wiib wine wimy wipau wirb
witk winak whach whaf whana whadd wiage wdatz whaxx
wihbae wibfq whgi whix whje whiw wikn whmx wbhon whpa
wipg wiqg whto wbty wraat wiaav wTab wiaeu wTaek
wiamj wiams widp w7l «7Vip wTwo w7na w7pl wisr
wits wTwe wiuj wlamt wBbgi wBbys wseft whejt wlenz
wlews widfo wBiq whit wicaa w9cva wiekf widkm widro
wiejh wlerm w9eqe wles wOgdv wirr wlss klaf kibd
kibhrkljr kime kipw kits kdaan k6acw kéch kéejs ktidjw
k6dv kfene kbeqm kBetf k7aer k7alr k7amn k7ana k7hl
vhk2ae vkZhm vk2ho vk2kw vk2ow vk2ns vkZiw vkizr
vkabd vk3go vk3ik vk3jr vk3kw vkiri vkdab vkSem vkShe
vkbjg vkHih vkixg zllax z11ft #llfw zl1fx si2ac 212aw zi2bi
212bo 2i2bv 212g0 zi3as #i3a] el3cl zldae j3ee jd4dk jdzz jOfa
acllf aclpp ac3bo ac8rv velax vedaf vedeu veden vedey
vebaz vedbh velibu veddk veldhe anlkab tf5au gbnl ewSdo
rxfr5 kfr3 omlth npSar emer oadq 8bm ruub nnlnic xwi
w®eel xer2 nmbx xau2

W240Q0Q, Alfred Hecht, 346 Gates Ave., Brooklyn,
N. Y.

F

7000-kilocyele band
whakm wbbew wéhcha wbeui whdee widy] whdgy whdtn
whdzy woenj wbebp wbtedd woefr wbehp whehw wiele
whequ whetn wbht w¥ts wiwg cmZay om2sf cilaan earlQ
eard4 eard8 kdaan kfrh nr-2wd tiZhv vedbx vedei xw-lzw

ex-W3ACY, J. Elbert Poist, 24 E. Middle 8i.,
Ianover, Pa. :

14,000-kilocycle band

f8olu f8wkz {8mst f8he f8dmf fBer {&igh fRho {Rep fRhs
f8xh {8hr f2nm {8gdb {8mrg iBypz f8lx {8acj {8jf {8kx f8eo
i8jt {8fr f8’fd f8orm f8pro f8btr f&m {8rk fRet fRanp xi8wh
2xv glqv g2sp g5by gSuw giml gbbj gdhz gbyx gdxq
gblw ghvl gBrm gbxb gBxn gbyq gbvd gbbd gbgb gboh
#bx] gbia gber gbhp ghza gbhf g6dr dd4uj d4al ilto unZar
nncab nnbey ondfp ondbu opdit ondpi omduu onva pylaa
pyica py2ih pyZqs py2ak pyZal pylaw etlas cilbx etlby
ebduu ebdd] ear37 earBh earft ewrl8 sufan we2bl sp3pb
haf3an nrlsgs egeuSaxg palOfp xpalja xpaOzz lu3dh celah
ceZab rxian kfr5 k4kd kd4ni kdakv kbalm kBdtg njZpa
vedfn vedib vedhe vedik vedar vedhr vedgu vedaw whaws
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sound reproduction.

directly into loud speakers.

INCE the inception of modern
S radio amplification the engi-
neering laboratories of Thordarson
have developed hundreds of
transformers used in solving the problems of

Standard units include those for coupling a
microphone, a phonograph pickup or a radio
tuner into any type of audio frequency amplifier.

Other units are available for coupling the out-
put of an amplifier into transmission lines or

- Still other units allow coupling from any line
into loud speakers or into additional amplifiers.

Your own work may be made easier and more profitable
if you make use of Thordarson engineering service as
applied to Thordarson transformers, chokes and
amplifiers.

- Tell us of your requirements and let us submit sug-

gestions for an installation which will add to your good
reputation.

THORDARSON

Transformer Specialists Since 1895

Microphone Transformers
Line to Tube, Tube to Line, Line to Line
Mixing Transformers Coupling Reactors Filter Chokes
Impedance Matching Transformers
Speaker Coupling Transformers
Complete Amplifiers

Thordarson Eleectric Manufacturing Company
Huron, Kingsbury snd Larrabee Streets, Chieago, Jil., U, S. A.
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DOUBLE
YOUR
SPEED

Make MORE MONEY

lhrquch The (,.ANDLILR
SYSTEM Courses in Speed-
hand— High-Speed ’I’ele-
%rapll:ung and Telegraph wai —
OUC vrit . alter H. Candier
Typewriting Former Worid's Cham-,
Speedhand — A complete uvstn pion Operator and Au-
of telegraphic-code shorthand, In- thor of The Candier
creases transmitting speed #()% System Courses
one day, Hend whole words lmtead
of single letters, Big demand for Speedhand-code aperators.
‘The Candler System Course in High-Speed Tele-
graphing — A course of train~
ing for Radio Operators,
designed to bring about com-
}lf‘tﬂ Co-ordination of all the
faculties used in celegraphmg so
that sending and recelvtﬁ
comes easy and ngiwral. McEl-
roy,sworld's champion radio opér-
ator endorses no other course,
’l‘elegrnph Touch-Typewrit-
ing — the only typing course
t&mhmg the correct use of the
mill” in telegraphy. DJoubles
vmng speed in few days,
Employers of radio operators
are constantly s
who have the abilit:
age to do FA’&F *.mrk These
courses are guaronieed to de-
velop SPEED In any operator,
Mmuvv back 3f not satisfied.
articulars, State if i
um= in comhmed or separate
COUrses,

THE CANDLER S YSTEM CO.
6343 S. Kedzie Ave., Dept. RL
Chicago, 1.

whags wBezm wbjn wleez whehf whavj wohes whdeg wihxd
whqy wibam wbtakw wéegm whefe wham wéete whdtu
whemt wbbay wbfk whdqj wbwh wbhb wbdxj wbeou wiean
whepz wbdev wbtoul wbdp] wbawp wheug whdmk whdbg
whaoh wlern wbeot w7ph wWea w7l wiid wVkq wVpv
wiek w7fh winr wisi wifh w7afo w7acy wvakv “7agb
x1j xUa x0b xj uolkr vkZjz vk2ns vk2im vkIrx vk2lj vk3pm
vicsot vk3jk vk3lp vki3pa vk3et vk3ep vk3go vikdbb vkiaw
vkBheg zllao zl2ac zl2aw #l2hg zi4a0 zldba ftf fis frsm fogn
wia wiab.

WEEFA, Joseph P, Waller, 833 W. j1st St., Los
Angeles, Calif.

jlct j2nk j3ee kalf kibd klcy klem klhr kipw k3aa k3dev

k7am k7acp oadg oadf vedem veddw veded vedac velc)

veihe velaw vik2hm vkZho vk2nb vkirb vk3yx wlad wiade

wlare wlasy wlzw w2acy w2alu wi2aib wlalz w2ags wibek

wilevu wlowk w2il w2if w2no allfw z12aw zl3ax

W2GN, Henry F. Schreiber, Rodio Operator,
8.8, Lancaster, Argeanut Steamship Co., New
York City, N. Y.
wiaje wiamd wibdk wilerw widl wifg wimk wirp wivr
wianj w"alh wialu w2ap? w2aub w2bai w2bfl wibhr
wibhv wibia wi2bpf wibsk wiZbsw wl2orb wlexl w2in wiit
whhr wird wiaer wiafm wiahw wiajh wiapf wiat] wiavl
wdave wickl wisz wiwwl wdaav wiabv wdaij wibn wiel
wid] wihd wdll wipq wiqv wive wive widwz wiada wiain
waage whaoz whhes withij wihy wike wipa wizk wiadj
woaga wohast wbave whawa wbaye wobhy wobjw wibly
w6boa wbbpm wbbvs wbbys wécha whdgu whdgy wodjw
wiidnf wido] widrn widul wiebn wheds wheeo wiegk wiejf
whiekw wtemd whenw wbena wiepl wieta whft wtgz woll
wosf w7ahb w7dd wipp wiaf wbt] wRaku wiaut wiayh
wbef w7blb wBbpf wibwm woss whexe whdlg widye wiiq
#Sip wlmbw w8np wirh wiut whacl wlama wlatq whbaz
whdna widwa widxp widzm wiecz wiei wiejp wienr
wifba wofzo wieox wigj whil wilk wiqu whum nninie
nnleic kdvt kiud vedd] vedje velbr helig omdil cmZby
ombby kjter t92hv k2rbv k3aan kébra kéejs kock kodtg

Which ?..

would you buy

Our catalog to nail a plank?
i , h One
13 helpful jioaqmon gb;')(‘;l‘& lﬁn’ﬂs‘ﬂt !S;e;)urposgi'a:l‘;s‘

slance at a nail job, and you know

Hardwick. Hindle B hieh naii to ee. = )
-atalog No s But RESISTORS are different. They de-
the need for a ierse mand specialized knowledge, specialized

Ra&fv?fﬁ?»??:r;’;%a ,1.;? handling, specialized application,
S .

monntings — and We have organized a special Rush Order

ghves cledy Restttunce Diepartment —— and within 72 houars after

Tubles. May we send your specifications reach us, we can have
us’ Binished samples vn their way o you.

We believe that we can produce exactly

stor equipment you need. In fact,

e proved just that in serving many

we ha
of the country’s largest users. ay wu
include you?

HARDWICK HINDLE, INC.
Sales: Factory:

122 Creenwich St, 215Emmet St.

New York City Newark,N. J

Book Reviews

By James J. Lamb, Tech. Ed.

Principles of Radio, by Keith Henney, Pub-
lished by John Wiley & Sons, Inc., New York
City (Chapman & Hall, Ltd., London). 477
pages, 306 figures. Price, $3.50.

This book is chocked full with meat for the experimenter,
Starting with the fundamental coneept of the electron theory
and immediately introducing the reader to the methods of
graphically representing elaotrical phenomena, the author
concisely and picturesguely progresses through the princi-
ples of radio and radio equipment with a clarity of explana-~
tion seldom found in technical literature, Withal, there is
none of that sacrifice of exnotitude which often aveompanies
the attempt to explain a highly technical problem in under-
standable language. The subjeots are all pertinent to mod-
ern radio. There is no space wasted on the archaie or purely
historical type of equipment. Nwuerous applicable prob-
lems and examples are included together with experiments
intended to " give the ‘feel’ of the apparatus,” The subjects
treated range from the fundamentals of electricity to the
rost paodern eoncepta of modulation and deteetion. The in-
formation on vacuum tubes is partipularly pertinent. We
must frankly state that we are justifisbly enthusiastié about
Keith Henney's “* Fundamentals,”

The Radio Manual, by George BE. Sterling.
Edited by Robert 8. Kruse. {Second Edition.)
Published by D. Van Nostrand Co., Inc., New
York City. 797 pages, 34% illustrations, Price,
$6.00.

Contains new chapters on television, aviation and marine
equipment as well ag new material on high-percentage mod-
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The New
S-M 692

Power, and more
power—more gain
than you ever im-
agined could come
out of a three-stage
amplifier—that’s the
new S-M 692,

Tone quality—a flat
curve {within 2 DB)
from 60 to 12,000
cycles—within 4 DB
from 44 to 13,000
cycles. Set one up—give it a big job to do—watch
it do it—and youw’ll know why we feel so proud of it!

You’ll notice right away the difference in the
“highs”—the usual falling-off around 6,000 cycles
simply doesn’t start till up around 11,000. Bass
reproduction is full, but without over-emphasis.
Voltage amplification totals 4,000—three times
the usual three-stage totall With proper input
there is plenty of gain—as high as 90,000—even
for “distant’’ microphone pickup—or 20,000 from
a standard phonograph pickup. High resistance
input—operate the 692 out of any source of im-
pedance up to 100,000 ohms. Operate it directly
into any speaker system—five taps give output
impedances from 8 to 125 chms—eliminating any
possible distortion in speaker transformer.

Test the 692 just once on your oscillator—and
vou’ll use it thereafter as a standard to test your
speakers!

Tubes required: 1—'24, 1—'45, 2’50, and
2481,

Price, completely wired, less tubes, $147 net.

Here’s a New Amplifier
With a Wallop
You’ll Never Forget!

S-M 692 Amplifier

And the

Ideal Tuner
The &M 712 Tuner

is a fitting companion
to the 692, Just the
radio tuner you’ve
been looking for as a
feed for that power
installation., And
what a tuner! All-
electric, pre-sefector,
power detector,
special 5.-gang vari-
able condenser elimi-
nating the verniers of its predecessor the famous
Sargent-Rayment 710, battleship shielding cabinet,
individually shielded r.f. coils, and all r.£, circuits
individually by-passed and isolated in a manner
that renders the receiver absolutely stable and
free from oscillation. And above all it’s absolutely
guaranteed to out-distance and out-perform all
competition regardless of price.

Tubes required: 3—24, 1—'27. Wired, less
tubes, $64.90 net. Parts total $40.90.

The Short-Wave ¢‘‘Bearcat”’’

‘The first all-electric short-wave set on the Amer-
ican market, the 8-M 735 is easily the “bearcat”
of them all, Newly-designed plug-in coils, a re-
generative power detector, a screen-grid r.f. stage,
an excellent audio amplifier, built-in power unit
—all these combine with other features to present
astonishing quality in a remarkably inexpensive
receiver. Price, wired, less tubes, $64.90. Parts
total $44.90, Tubes required: 1—'24, 2—'27,
245, 1—'80.

The Radiobuilder, a monthly publication telling the very
latest developments of the S-M laboratories, is too valuable
for any setbuilder to be without. Send the coupon for a free

L 5 31 7 __ |}
| Silver-Marshall, Inc.
6409 West 65th. St., Chicago, U. S. A. |

sample copy, or to enter your subscription if you wani it ) .

regutl,ariy. by s P ¥ ....8end your latest catalog, with
Ower 3,000 Authorized S-M Service Stations are being op- sample copy of the Radiobuilder.

erated. Write for information on the franchise. ....For enclosed 10c, send five new

S-M Data Sheets, including those
on the 692 and the 735.

SILVER-MARSHALL, Inc., &3cAco, : Ui, I
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DODGE RADIO SHORTKUY
QUICK RESULTS
LICENSED HAMS
INCREASE SPEED
To E’n('ourage ()t‘hers Some State the Fact

Quickly
5 Hours
Quickly
Quickly
¥ ery Soon

¥ o
One Week
Few Days

3 Weeks
QSZ to QSQ
Yery Kasy
WII-W6XAD-WBAND-WEBZP-WILZ (wellknown
Old Time Brass Pounders and Instructors)
Recommend this Method
Official List 1928 identifies Stations Named
To PROVE What Can Be Accomplished REPORTS
from 500 Users go with Radio Shortkut
DODGE HIGH SPEED
QUICKLY puts 20-25 Hams and Commercials
in the 35-40 per Class
Radio Shortkut $3.50. High Specd $2.50. Money
order. Porengn Add 50 Cents. C.0.D). and Postage
in U. 8, if remit One Dollar.

C. K. DODGE
Box 100 Mamaroneck, New York

|
i

90]

of La Grange, 11l says:

New Super Wasp AC
Short Wave Receiver

Is a Wow!

Got 5SW Phone Broadcast first night
in operation. Comes in kit form or
completely constructed.

1930 Ham-Book FREE

Everything for Hams. Crystals and
Crystal Holders. 3000 volt new type
R3 Recto bulbs ($10.00). If it’s good,
we've got it!

Send today for your free copy
Chicago Radio Apparatus Co.

Dept. Q
418 8. Dearborn Street 4 Chicago, Il

80
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wlation systems and other subjects additional to thuse
treaied in the former edition — which has been reviewed in
Q8T

Practical Rudio Construction anwd Repairing,
by James A, Moyer and John F. Wostrel. (Sec-
ond Ed.ition ) Published by MeGraw-Hill Book
Co., Inc., New York City. 343 pages, 163 figures.
Price, ‘:u .)0

This book, a revision of the first edition with the same
title, contains new waterial on modern a.c. receivers which
will he welcomed by the practical servige man, In addition
to this new section, the remainder of the text has besu cum-
pletely revised and brought up to date,

The Southeastern D1v1s1on
Convention
{Continued from page 443

JE Hodge, WAIBY, gave an address on © Piezt
Crystals,” and made us realize that ervstal
grinding is not so simple as we sometimes are led
to believe. The Radio Corporation showed their
interest in the event by having two good engi-
neers, Messrs. Rothenberger and Lamont, give a
talk on ‘‘Characteristics of New R.C.A. Tubes.”
The Naval Reserve was represented through
Director Dobbs and Mr. Boucheron and the Army
by Col. . J. Grace, Signal Officer, 4th Torps
Area, whose address at the banquet was enlight-
ening and to the point. The stunts proved instrue-
tive and interesting and enabled a large number
of the fellows who participated to win valuable
prizes donated by so many of the advertisers in
QST. {¥Fellows, don’t forget to acknowledge those
prizes to the donors.)

After the banquet and the award of prizes the
floor was cleared and everyone enjoyed dancing.
Yes! there were plenty of YL's and OW's present,
This ended a well-planned convention with
credit to Director Dobbs, Henry Reid, President
Atlanta Radio Club, and all members on the
committee.

- A, A H.

Official Frequency System
{Continued from page )

assumed equal to the Agures as herein given,
While no responsibility, financial or otherwise, ig
assumed for the accuracy of these transmissions,
every effort will be made to have it exceed the
figure given.

Reports on Standard Frequency Transmissions
are golicited from all who take advantage of this
service. No matter how far from or how near to
the transmitting station you may be, your report
will be of value to us. Standard blanks which will
facilitate your filling out and our handling of the
reports are available on request. All such requests
and reports should be addressed to: Experiment-
ers’ Section, American Radio Relay League, 1711
Park 8t., Hartford, Conn.

After your report hag heen checked and ac-
knowledged, it will be forwarded to the Standard
Frequency Station upon whose signals it com-
ments.
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THE

Amateur’s Bookshelf

AOD TEXTBOOKS and operating manual: should be on every amateur's bookshelf. We

have reviewed practically all the hooks in which the amateur would be interested. and

have arranged to handle through the (ST Book Department at A.R.R.L. Headquarters those

volumes which we believe to be the best of their kind, Take pride in o small but good radio
library; buy a few good books and get into the habit of reading them.

Manual of Radio Telegraphy and Telephony, by Commander (now Admiral) $ Robison, U.S.N.
Published by the Naval Jnstltute Covers both the theoretical and practical fields. A QSI book review on
this work stated in part: "Ranks with the very best. of all published radio matter. . . ., It is perhaps the
fest radio book that ever came to this desk.” Fvery amateur should own a copy. 895 pp 634 x 9. 5400

Principles of Radio Communication, by Prof. J. H. Morecroft. An elaborate general textbook, and one
af the recognized standards on theory for the engineering student. A working knowledge of mathematics is
desirable for the reader who expects to get the greatest benefit from this work. 935 pp., 534 x ¢ $7.50

Elements of Radio Communication, by Prof. I. H. Morecroft. This is a new book by the author of the
“Prinziples” listed above, It is about half the size of the larger work, and the subject is treated in more ele-
mentary fashion. Simple algebra is sufficient. An excellent book for the "first-year” at ud(‘nt 269 pp 170
S I A OIS . o v v et o e e e e . .. 35 60

Radio Engineering Principles, by Tauer and Brown. While not as voluminous as "\Inrecroft" this excel-
lent g neral textbook on radio principles is the favorite of many students, A moderate knowledge of mathe-
matics is desirable. 300 PD., 575 K 0., o i e s $3.50

Expm‘imental Radio, by Prof. R. R, Ramsey. Revised Hdition. A splendid book for the experimenter,
This i n laboratory manual, describing 128 excellent experiments designed to bring vut the principles of
radio theory, instruments and measurements, 150 illustrations, 229 PRL SN X T $2.75

Radin Theory and Operating, by Mary Texanna Loomis, Although giving a moderate amount of theary,
it is essentially a practical handbook for commercial and broadeast operators, and as such ranks among the
frm‘mnst publications of this sort. Used ss a textbook by many radio schoals, Rva»d to include 1929

regulations. A good book for any amateur, 992 pp., 800 fllustrations. .. .. ... ... ... e $3.50

The Radio Manual, by George E. Sterling. Another excellent praciical handbook, especially valuable to
the commercial and hmadcast operator, and covering the principles, methods and apparatus of all phases of
.00

radio activity. includes 1929 regulations. Over 900 pp. . . L . o i e, $6.
Radio Telegraphy und Telephony, by Duncan and Drew. Still another work along the lines of a general
Mfd practical handbook, In size it is approximately the same as the two listed just previously, and the subject
(g\,, matter generally follows along the same lines, A good book in this class. 950 pp., 468 ustrations. . . ... $7.50
%ﬁ’-‘l Practical Radio Telegraphy, by Nilson and Hornung. Written particularly for the student training for a
F{y“‘ comriercial license, and covering theory and apparatus. A practical handbook. 380 pp., 223 illustrations.
A7 V)
BE ‘Thermionic Vacuum Tube, by H. J. Van der Bijl. For many years this has stond out ahove all other

works as a theoretical textbovk and treatise on the vacuum tube and vacuum tube circuits, A knowledge of
higher mat. hematics is required. Not a hook for the beginner, but for the laboratorian and engineering stu-
dent 1t i5 WILROUL @ DRer . L L. e e $5.00

Radio Operating Questions And Answers, by Nilson and Hornung. Revised Edition. This is intended as
a companion volume to “Practical Radio Telegraphy” by the same authors. In conjunction with that work
it. should leave the commercial license applicant well prepared for his vxaminations. There is a chapter on
amateur license nuestions and answers, too. 267 pp., 51 8 8. (o o e $2.00

How to Pass U. S. (yovernment Radio License Fxaminations, by Duncan and Drew. Intended as a
companion volume to ' Radio Telegraphy and Telephony™ by the sume authors, as u guide to the applicant
for commercial licenses. It is not a text in itself. The chapter arrangement mlloww that of the sections of the
commercial theoretical examination, each being made up of typical examination questions and their answers.

169 op., 92 illustrations. . .. ..o $2.00
Theory of Radio Communication, by Lt. John T. Filgate, L ‘cllent book on the
theory of receivers, transmitters and associated equipment tor those amiliar with cleme tary electricity and
magnetism. 250 pp., 180 illustrations. ..o vvuue ol

Radio Traffic Manual and Operating Regulations, by Duncan and Drew. A book for students, amateurs
ot radio operators who contemplate ez}nermg"the commercial he_ld: it will 5:nable ¥you to learn quickly
eqsily all the government and commercial traffic rules and operating regulations. 181 pp. ..........

ABC of Television, by Raymond F. Yates. A practical treatment of television with particularly com-
plet2 chapters on photo-clectrie cells, amplifiers and scanning methods, 205 pp., 78 illustrations, . . , ... $3.00

Prices include postage

S pa
2

Read em’ and learn!

AMERICAN RADIO RELAY LEAGUE, INC.

1711 Park Street, Hartford, Connecticut
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0.0.0.0000000000.0.....000.000‘ [ OFFICIAL FREQUENCY S8TATIONS

The NEW Easy-Working (Required accuracy 3-10 of 1%) &
GENUINE MARTIN WIAVW-WIZL, WiAWW, WI1AXA, AIBD,

-~ WI1BZQ, WICCW, WICK, W2BO, W2CDC,

V IBRO PL]_@,X No 6 W2CLA, W2DS, W2EF, W2MU, W20V,
- - - XL WABY, WALK, WSEW, W50X, W5SP, WAZAV,

o Trace Marke: Vibroplex: fiugt Lightaing Bug W6AKW, W6AM, W6AYC, WEACE, WAV,

10 New Fpm.lulls(‘OLORS: Blue -——Green — Red W bBB "VSB(JM-\" b(./Vr’ ‘V(’)BM“" ‘;V()BRO,
oy o e W5BZU, W6CAE, W6CDY-W6CPX, W6CMP,
et WOEC-W6XE, W6QL, W6QX, WEWN, W6ZV,
or slow. Trans- 1 W7AAT, W7GQ, W8AQ, WBAPZ, WSBZT,
unequalled WSEQ, WSGZ-WSZG, WOIAHQ, W9ACGH,
WOBGH, WSBGK, WOBVC, WOCPM, WOEGU,

WoIG, GZPD, G2NM, G5BY, GHYE, GLEN,

clarity and S
tfmzm
Blackor Color-

ed, v E"BE VE3CO, VF’:3FC, ‘«F4BT VEK5BG,
"'\:"K5LF, VK7CW and ZL2AC.
Improved | STANDARD FREQUENCY TRANSMISSIONS OF WWYV
MARTIN {

{ Sehedules of standard frequency transmissions

from WWY, The Bureau of Standards, Wash-
ington, D. C. will be found on page % of the
January issue of QST

Vibroplex

B Black or
R <olored, $17

Nickel~

Plated, $19 e I I

Speciai Martin Radio Bug — Wxtra farge, Spedal
Constructed Contact Points for direct nge without re- $2§
lay. Black or Colored,

Codperating With the B. C. L.
{Continued fram poge {8}
the ground wire; the one that goes to the plpe

.QQ”"Q‘.'Q“QO.....C“O.“Q“.CO“OC

Your old Vibropiex accepted as part payment
Remit by Money Order or Registered Mail

. o - that goes down in the cellar? . . .
THE VIBROPLEX COMPANY, Inc. o . Wh i -
825 Broadway, New York Cii,ty. *Yes, 1 know you've been down iu the ccllar.

Cable Address: “VIBROPLEX"' New York ... Sure I could tell. . . . Certainly I'll come

) over some time. Well, pull the ground wire off,
0000000000050000000000000000000 , .}, you got a nice coal stove with a fire'in

[—=THEY STAND THE GAFF— it? .

“\ou have. Well, that's fine; cverything is

000000000000 8400086333 000000000000 0080000000000

Whether used in hne, power pack, large or small transmitter, k7,
in all- elerinv receiver  ar L(\'Lt\'ﬁryg-orlemted short-wave w 0] klng out perfo(*t
recedver, the *Have you got a lifter for the Iid so you won 't

bum your hands? .
cl A TAT “You have? . .. Mlster, T'll have you all
fixed up in no time. Now lift the lid on the siove

and put the set in and turn on the drafts and

resisto m vatiable, hxed and automatic forms and in waitt w " ~ a(:
eV V le Psls ance fange and capacity, stq?xd tk‘le wall & hd‘l‘f h01:11'- fhen (;}”“ me hﬂ(_k &I]'d‘ IPt me
P'e put. Foolproof. Reliable. Precise knOW if vou still hear me. . . .

wlt!ng‘x And “ch m.st in long run,

“(h, don’t thank me. It's a pleasure to help a
B. C. L out of agony. Call me up any time, old-
timer, and I'll be only too glad to help you. . . .

WRITE for damwe on complete line of Ol 4
to betier vadia. If you prejer, sk your déaley 10 show
vute the tine,

CLAROSTAT MFG. CO., luc. “That’s all right; forget it. Good-bye.”
Specinlists in Radio Aids S0 vou see, boys, that's the hest way to handle
283 N. 6th St. Brooklyn, N. Y. B. C. I.'s. Be nice to them; help them through

cotiperation. They appreciate it and it helps

amateur radio. I wouldn't be at all surprised if

LE ARN R AD'O that fellow would never forget me for what I

done for him. Well boys, that fills up my ecorner,

in_a school with a reputation | and leaves you with a moral lesson: “If you can't
for graduating competent men | tirn an honest penny, turn a dial.”

DPormitory — Laboratory

WorkshOp T
Comme?c?:‘:{igzs TAU!%:‘;I Service I‘ L\. R‘ U’ Ne‘VS
Radio Brondc?at Navigation {Continued from poge 53}
Radio Mathermatics ON4UT has now worked five continents on
Vitaphone — Movietone ‘phone, his music and speech being understood in
Write for further information New Zealand, Dutch East Indies, Asia Africa and

, : ) Ri e :
COMMERCIAL Forto Rico. He s on wéory moming with 7L and
RADIO INSTITUTG (SN1AA is now off thej air, incidentally, having

FOUNDEDR refurned to his home in Eng;lapd, — A L. B.)
38 W.BIDDLE ST. BALTIMORE, MD. | ONARE worked the New Hebrides islands, and
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THORDARSON
TRANSFORMER

150 watts, 400 volts
g- cach side of centre
a \ tap at 375 M. A. 8
[l volt filament, centre
- tap. Fine for power
aupply for 7145 wat-

7y ter uxi for crystal
ta” ¢ control power sup-
'/ ply. Specially priced NEW
P for a short time New York’s

only, Hach 53.95

Make vour own transmitting and re-

\—TheHome ofl?ADlJ

45 VESEY STREET

or
Transmitting Apparatus
When in Town Visit Our Store

THORDARSON
B-Eliminator
TRANSFORMER

using the Raytheon
B-H tube. Will carry
the maximum current
consumption without
overheating. 285 volts
on each side of centre.
Lower voltage may
be obtained if desired, |
Listed at 35, Special
NOW only . .$1_()

g

YORK
Headquarters

celving coils, Copper tubing transmit-
ting inductance.

Kize of tubing

EVERYTHING IN

e A ACME JEWELL PYREX NEO GLOW
I / e t/7 n L " g ot ’ g
N R o Liairs
2 378" [ 10¢ 150% o IHURDARSUN Made by General Electric
31,87 i0¢ 12¢ 17c¥ ELECTRAD NATIONAL (S type (. 10, standard

Prices per iurn

Ham Creen, double silk covered, No.
16 receiving inductance.

2 diameter
3" diameter

30c per inch
35¢ per inch

LYNCH SIGNAL
FLECHTHEIM
NATIONAL RECTOBULB
GENERAL RADIO
CARDWELL
IN STOCK

b 101 uses, as illustrated in
QST May, 1928, issue page 17,
Price only

Aluminum Shield cans and panels of
every description to order,

DUB“ lER HIGH VOLTAGE

4 FILTER CONDENSER
. 4 MED, D.C, Working Voltage 600 V

. These Filter Condensers are designed
for use in filter circuits in Transmitters,
and all high Voltage Sucket power de-
vices and Power Packs.

SPECIAL 52-25

TYPE PL 571
List Price $7.2%

FILTER

THORDARSON POVRE FITER

CONTAINS 'TWO 18 HENRY 250 MILL CHOKES

Heavy duty, rugged double Filter
Reactor for Filter Circuits in Trans-
mitters, Power Amplifiers, “B"
Eliminators and various other pur-
poses. U Bach Choke has a 2000 Volt
insulation and the D.C. resistance of
each Choke is 108.5 ohms, @ When
connected in series this Filter Re-
actor has a capacity of 36 henries at
250 mills, and when connected in
parallel 18 henries with 300 mills
carrying capacity.

MODEL T-2458
List Price $19.50

THORDARSON - R 210

Power Compact
Transformer

Supplies 400 Volts to the plate und 734 Volts to
filament on a U X 210 tube; also the filament
current for the U X 216 B. Contains 2 choke coils
of 80 ML.A. current capa- List Price §20. $ 8’95

SPECIAL $6-25

By
Insistent
Demand

LEEDS 50-watt socket, positive contact; heavy
phosphor bronze springs, heavy brass shell; highest
grade porcelain insulated base; will hold your tube
in one position. Specially priced.

city for the flter circuit. Special
1930 SHORT WAVE RECEIVER
A short wave receiver that’s got them all beat. Best circuit
. design and tir est mechanical construction. 3-Tube Recviver
: — detector —~ 2 audio, using three 201-A tubes. Universal
. type, continunus range 15 to 100 meters; amateur type
cove;s gain b?nds 20—-4%—80 meters with generous spread
on the dial. List price $60.
cSpecial Offer,met ..oy $37-50*

SHORT WAVE X-MITTER
714 Watt Hartley type Transmitter. Will operate with =«
201-A tube, with 90 valts on the plate, up to a UX-210,
with 30 watts input; has plug in transmitting coils. List
price — kit $35. Completely constructed $70. *
Special Offer, completely constructed. ....... $57-50

LEEDS RADIO

LABORATORIES

Precision Custom Built Short Wave Receivers and Transmitters

This department under the supervision of the Short Wave Specialist Jerome Gross, We design, construct and advise on any
material for the **Ham’ Broadcasting station or laboratory, Write Jerry Gross for advice on any of your problems,

PLEASE PRINT YOUR NAME AND
ADDRESS PLAINLY to AVOID DELAY

WRITE FOR
SPECIAL PRICE LIST

MAIL ORDERS FILLED SAME DAY
10% Cash Must Accompany All C. 0. D. Orders

Say You Saw l'(bE m ({J_S’I' — _It Identifies ¥You and Helps QST
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QN4FP, one of our best DX men, worked Ja
with 80 watts input to a Mesny push-pull.
The 14-me. band is absolutely dead in the d
hours, and the only possible working hours are
about 0730 GCT, when the VK and NZ stations
begin to come in, untd 1000 GCT - snd then
back again, with sometimes W6~ and W7~ at
about 1500 GCT. .

From 1700 to 1900 South Africa comes through
well, with some of the northern districts of the
United States showing up oceasionally.

During daylight, European stations arc heard
well, but as all the traffic is congested on the
7000-ke. band, our 14-me. band is usually infested
with plenty of second harmonies!

Many of the Belgian stations are now having an
informal contest to see who has worked the most
countries. Some of them are up in the 50's and
60's already. However, we do not know whether
to count countries by the old system of inter-
mediates, or to count every separate couniry or
colony. What has the LLAR.TU. to say about this?
{See below, following this report — A. L. B.)

We have thought over the matter presented by
Mr. de Neck in the last part of his report. 1t scoms
to us that the only logical way to establish the
count is to count one for each country or separate
colony. The old international intermediates fre-
quently included more than onc colony under one
intermediate, simply because there were very fow
amateur stations in those colonies, and it did not
seem worthwhile to ereate separate intermediates
for five individual colonies when there might be
but four amateurs total between them. However,
P A c E N T for the purpose of vounting countries in a contest,

it is neither advisable nor logical to adhere to this

Duo Lateral ‘ ‘ gystem. Count every separate colony or country

c o l L s as one count, ON’s,

The complete line

of all standard turn
ratios preferred by
leading laboratories

NEWARK, NEW JERSEY

FRENCH SECTION

There is no formal report from the French See-
iion, but we wish to make mention of the faeéy
that the Rescau Emetienrs Prangois now has a

and engineers, WWrite for informa- splendid little magazine all its own — REF! Cion-
N . #on and Prices gratulations, OM's! The first issue appeared in
PACENT ELECTRIC CO., Inc. Deeetnber, and is highly interesting reading. We

91-7th

] .
York City hope to see copies regularly from now on.

Incidentally, it is printed by one of its mem-
bers, (4. Veuclin, F8BP.

m e = e
'3 ’ T
DON’T LOSE SIGHT—
g & i, S o mepatary. 2w
of the fact that the E. F. JohnS(I:F Co, is a pioneer jobber By J. Clarricoats, Honary Secretary, R.5.G.B.
of transmitting cquipment of all kinds. We particularly e v has Beer e : it weri
Tvite requests for quotations from broadcaster, cou- 1 hm has been no outstanding amateur eveni
cational institutions, Lovernment departments, @i, recently outside of t1he success meuntioned later
as well as our old friends, the Amateurs. under 28-mc. work. The annual gencral meeting
- ~ of the Bociety was held on December 13th, when
New DE FOREST the new Council was elected, and the Wortley-
(PR} Ty 4 and b cuns awarded M 1
Transmltung Tubes .{dlb('.rt and Rotab cups awar ded. Following the
Weite for detail N B NDEN. meeting, Dr. McLachlan lectured on and demon-
Write for details on thess and on our new (CXONDE, . 31 L2 5 : 45 KT, 1 e
SER J\/Il(.?ROP'FI()NE combining unsurpassed perfor- f’tr atéd his nevs, 1nvent10n,_the I\.'('“ atone W h“h
mance and attractive price. is an electrical compensator designed to reintro-
- F. JOHNS . L . duce the musical registers which are cut off by the
E. F. JOHNSON CO., Waseca, Minnesota usual gramaphone and pick-up.
On 7000-ke. DX eonditions have hoen normal
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tyf k. . 1. R Te I-QUAI-IFIES YOU TO MAKE MONEY AND ITS SERVICE I(EEPS YOU UP-TO-THE-MINUTE ON THE R.T. I.

NEWEST DEVELOPMENTS IN RADIO, JELEVISION AND TALKING PICTURES

adio tno:vnt;ﬂors ;:Imbltious men the
greates oney-Making @pportunity - -
the world has ever seen! Hundreds of No prerieuce
tm:lmed aervués me? are needed by radio dealers, jobbers, Needed
and manutacturers N . .
GQOD JOBS are open in all branches of Radio, where arfctiljci i&?rlgEgD g tge ar;xblt}gg
qualified men easily earn $60 to $100 per week and even The Ra:;io* ilnldisl?r;eﬁe eadg p‘ﬁéﬁ-

$10,000 a year jobs are plentiful, cal trained men. Remember, R.T.L

BIG MONEY for spare-time Radio Work is easily i i
ey i TG s A G o e,
ft(lx]r t;éus jﬂg-t’a{v work cziuxckly thr(:iugh R. 'Ik‘l 1. B(xet; b )
e Big Money Now and g0 up and up in this Bi; oqi
Pay field, The Radio industry calls for More Men, o More to come
and R. T. I. suppiies what the industry wants THE MEN who get into this Big-Money
you to know, ‘,vﬁ!d?rﬁ)w will tl.lﬁaiwi) Sln unhmd llalt e% f(lixture.
< . y? Because this billion dollar Radio in-
Supervised by Radio Leaders dustry is oniy a few yearsold and is growing
R.T.I, training is prepared and supervised by leaps and bounds. Get in and grow with
by prorainent men in radio, television and it. $10 to $25 per week and more is easily made
talking picture engineering;distribut- in spare hours while you are preparing for Big
ing; sales; manufacturing;broadeast- Money. TELEVISION, too, will soon be on the
ing, ete, These men know whatyou market, so the leaders say. Be ready for this B B
must know to make money in amazing new money-making field, Remember, Let F. H. SCHNELL
Radio. Youlearn easilyinspare R.T.1.“2in 1" home-training gives you all the de- and the R. T. L. Advise
tirne at home with the R.T. I. velopments in Television and Talking Picture Equip- ory Board Help You
Viogt‘iierf)utl:ﬁcombmsﬁ}ﬂokn ment, together with the complete Radio training. Twenty years Radio ex
esting Ou or! ol
bheets JobTickets. Tt ia : perience. First to es-
e Gok wnel penctls Warning 2 R.T.L Book |iblih two-way ama.
Ao o Badie Do not start . 7. 1. training Now FREE | leur communication
alking yeu are going to be satisfie . Af, M 3 >
“‘Eqﬂ?u"f.g. and to make $16 or $20 per week more Il hei ““;i}h]ng story o; ;P{,;z:iﬁoMﬁe&t Alﬂsnt;?n
the latest in than you are now. Most R.T, I, Radio, Television —an Td ¢ yn 44 1%
Talevi- men will make that much incresse Talking Pletnres is told deut, Com. TI.5.N
i ! with hundreds of pie- [ Tnventor, designer, con-
aion, after a few weeks, There is no df itahi ulting Radi {
resson tostop short of the Big Money h&zﬁ:m} h.’“’t’ ¥ )ug- sulting nacio engineer,
Jobs or the Big Profits in a spare time d of big money Jjobs .\saxstmg him is the
or full time bosiness of your own. and spare time money- T.T. Advisory Board,
No capital needed. Get started with makingopportunities r~ompose\i of men prom-
B.T. L. now. Make money while everywhere. Send  § inent in the Radio In-
you learn at home, for your copy dustry. These menknow
now, Radio and will help you
USETHE | succeed in their field.
COUFON,

RADIO & TELEVISION INSTITUTE
Dept. 103
4806 St. Anthony Ct.  Chicago

Send me Free and prepald your BIG BOOK
t “Tune In On Big Pay” andfull details of your
t three-in-one Home Training (without obligat-

\....‘
: ing mein any way).

THE ADVISORY BOARD. These men are executives with important
concerns 1w the radio mdustrv———nmnufactunng, sales, service, broadeasting,

t Name

eggmegtmg eic,, ete, They supervise R. . Work Sheets, Job Tickets, aud H
other training me H Address
R, T. I R. T. }. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE [
e e He PART TIME OR FULL TIME BUSINESS OF YOUR OWN s City. State
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a
SMOOTH start
and a
STEADY pull

THE giant electric locomotive starts
with velvet smoothness and pulls the
heaviest loads over steep mountain
grades with steady, unfailing power.
I'T"SALLA MATTEROF CONTROL.
‘The increased sensitivity of your radio
demands the S-m-0-0-t-h control that
only Centralab can give. Noiseless,
free of inherent sputtering — self-in-
flicted static. For smooth, quiet, vel-
vety radio reception your radio must
be CENTRALAB equipped.
Write Dept. 320 F
For Free Booklet
“Volume Control,
Voltage Controls
and Their Uses”

Centralab

Central Radio Laboratories
Dept. 320 F. Keefe Ave. and Humboldt
MILWAUKEE, WIS.

TRI-STATE HEADQUARTERS
PENNS YLVANIA ~ OHIO — WEST VA,

WHOLESALE RADIO

To DEALERS and SET BUILDERS we offer the
tnost prompt and efficient service. We handle only
the be«i merchandise and give MAXIMUM DS

COUN
GET OUR CATALOG

AMERADIO

430 WOOD ST.

at PDiamond 8

PITTSBUR GH PA..

Oscillating Quartz Crystals

Guaranteed — easy oscillators. carefully sciccted for
wmaximum oniput, and ground to your approxitate
frequency which is stated accurately to within one-
tenth of one percent.

1715-2000 Kilocvele band. .. ....... ... .oov0 $12.50
3300-4000 Kilocvele band. ........o.oiviena. 17.50
(e-inch oscillating blanks 5.00
We also supply “"POWERTYPE" erystals to broadcast
and commercial stations.

Worite jor Literature

American Piezo Supply Company
1101 Huron Building Kangas Lity, Kansas
Specialists in frequency precision

o

for the {ime of the year, but loeal contacts
only ofies which can be considéred as satisfasy
owing to the continual interference from ofher
stations. North Americans have been audible on
most evenings, but very few British stations have
been able to QSO them excepi with high power.
It will he of interest to see if conditions improve
in February and March (as expected) on this
band.

Un 14-me. conditions have heen generally poor
after dark, the only good Q30’s being made dr-
ing the late afternoon or early morning. North
Americunis have been poor; on the other hand,
Australasians have been audible up to 1000 GCT
on some mornings.

Very fow South Africans have been heard in
London. On 28 me. we have pleasure in recording
the first two-way contact between South Africa
and Gireat Britain. This was made on Sunday,
December 22nd, by Mr. Wilkinson, G5WEK. On
the sume day several other Britishers worked
North Americans on this frequency. This secms
to have heen the best Sunday for 28 me. since last
winter. South America and Australia are now the
outstanding continents to he worked on this fre-
quency. A large number of our members is ex-
perimenting on this wave and providing condi-
tions remain good, many new successes should be
obtained shortly.

The recent suggestion made by the Rescau
Belge regarding the certification for WAC awards
by ecach National Section is receiving considera-
tion by our Council. Efforts are also being made
to place on record the first contacts between
Great Britain and the other countries of the world
on all amateur bands. Codperaiion is asked from
all pioneer foreign and colonial stations, Claims
from overseas should be made to J. Clarricoats, at
53 Victoria St., London, S.W. 1, England.

Foreign readers of these notes are invited to
mrra:;pond with the Honorary Secretary at the
Society’s address concerning membershlp in the
R.S.G.B. and B.E.R.U.

{We continue with portions of the report of the

_British Section for the preceding period, which

arrived too late to be included in this department
Jast month.)

Amateurs generally will be interested to learn
that the treasured Rotab Cup has this year heen
awarded to Maurice Pilpel (G6PP) in recognition
of his excellent low-power work and for his en-
deavors on behalf of the R.S.G.B. Mr. Pilpel is
British QRA manager.

The Wortley-Talbot Cup has been presented to
Messrs. Noden and Somerset in rvec u,umon of
their pioneer work on 56 me. Interest in low
power and 56-mec. operation will receive a definite
boost as a result of these awards.

During the coming year the R.S.G.B. will have
Mr. Gerald Marcuse again as its president, while
Mr. H. Bevan Swift remains acting vice-presi-
dent. Mr. E. Dawson Ostermeyer continues as
honorary treasurer, whilst Mr. John Clarricoats
succeeds Mr. G F. Gregory as honorary secre-
tary.
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GAIN

Generator, airplane, Signat Corps, with skaft, can be used as
motor or bat. charger, 12 volts, 33.6 amp. 5000 R.P.M., , $10.00

Western Hlectric Dynamotor C,W, 927, Two 327350 volt
dynamotors in shock-proof hanger. Used in parallel
give 1ot mils, at 350 volts, in series, give 80 mils. at
700 volts. Can be used to operate transmitters to 50
watts from 32 volt D.C, 1.5 amp. input. Two dyna-
motors in hanger. ..., .o .. crveeaseaes 2500

Single dynamotor vuthout hangﬂr. preresraaessses 1300
Waest, Hlec, Switchbd, C.W. 928, Control for Dynamotor
C.W. 927, Has starting ﬁthches. fuses, 0=S0~500
voltmeter, switches for testing main liney and output. .
Also complete hiter svstem. Special. eeare.. BOO
Ammeter, Westinghouse, tvpe CA,, exther U-1. 2 or 3
amps,, zero adjustment, lush mounting., State size 3.00
Ampere hour meter, Sangamo, battery charge and dis-
charge, tvpe 2 sizes, (-300 and 0-500, IList
BROO0. . e st 10.00
Milliammeter, Westinghouse, typ A, (-500,
! adjustment, fiush mounting....... - X | 1 ]
" Voltmeter, Westinghouse, type C.A, (~25, zero adjust-
\ ment, fush mountin - X 1)
Voltmeter, Westinghouse, . 8 dlameter wlth external
resistance 0—175 volts, 60 cycle power house type. .., 12.50
Vottmeter, Wastinghouse mndr‘l PT. 3 md]ﬁ', (-5, 1-7.5,
Y for measuring &, B and el portable
Bakelite vase. Bpecial ., .. 3.00
Motor generaor, Crocker Wheeler, 110 D.C. 220 AC i
300 watt, 500 cycle. Balt bearing....... e 8000
Complete line 500 cycle motor generators if m 5 KW,
Prices on request,
Transformers, General Electric, 125 to 2500, with center
' tap, o0 cvale, 200 watt, . ... o i 7.50
- Transformers, Simon, ...’.O to 11500 closed core, !
: SO0 eyele, “pancake’ secondary. ... .. P 5.00
Alr compresgors, l\e\logx, Model T. 134 cu. ft. per min,
wowht 6 lbs., 000 R P.M., 125-1b. prev;ure Requu'ea
‘ A - S S e 300
Condensers, Dubilier, mica, workmg vnlts 12 000 capac-
ity 0004, ., ..., e, 10.00
Condensers, I 'ubxlmr, mica, 4(] UUO vnlt 0012— (lm— ()()(!8
: or U3 mid.. ... Sttt 30.00
Londcnst .y, transmitting, Murdock 0017 mfd‘ 12 U(!u
volt, ideal for plate blocking......... i sirvaans 250
. Condensers, Wireless Specialty, copper glasg leyden mr.
. 10,000 v\nrkmq voltage 002 mid, .. ...,
‘ Condensers, Liubilier, mica, transmitting, 350()
voltage .OM mid.. o oo i e,

; Condengers, I)ubllmr. raica, tr'msmltt.mg. 12,500 working
. voltage (034 mfd. Prices on request.

Transmitter, telephone, Holtzer Cabot, carbon granular. , 95
‘Waestern Electric Radiophone transmlttr-r unit 326 W 1.50
Headphone. double Holtzer (abot, 11, B J75
. Headphone, Army, with strap, 120 ohm 75

' Headphone, Radio Schaal, leather heaudband, 75 ohm ... 150
Lcys. transmirting, Navy, back connected on bakelite
. inch silver comtacts . 500
I\eys. tr'msmu unz. Adrplane Hameproof, silver 2% con-
! tacts, with blinker ligbt mounied on Bakelite base, 2.0
Charging panel, Navy type, 8.7 k3

Leonard with antomatic relea

Weston voltmeter and ammeter, Sangamo ampere
hour meter. Complete with all awitches, .. ..., .. ... 30,00
: Buzzers, Western Electric, Extra quality, high frequency, 1,50
Receivers, Navy, (LN, 113, 300-2500 meters, crystals, ...  7.50
Receivers, 1N avy, C.N. 210, 1000-10,000 meters. .. ..., 50.00
Receivers, 8. K 143 and 1.P. 500, Prices on tequett,
Amplifier, 2 Radmphonc Cw, 15.00
 Heterodyne, bgnal Corps, type B, L
meters, with detector, ... ..... .0 i e, 15.00
Loudspeaker 1Init, Western Eiectre, 193 W, fdest for
monitoring vaur transmitter. Withoutcord......... 3.00

ARMY AND NAVY
RADIO SURPLUS

Receiver, Army Type 1?2, 175~775 tmeters. Especially
racommended for ‘standby’ for coastal Broadeast

stations as required by Dept. of Commerce. . 50.00

Telegraph and buzzer portable sets, mahogany case, 2 lone
4 contact platinum  point high  Frequency busger, 1
telephone togple switches, polentiomeler, sending kev,
3 mfd, condensers, ransformer and 2 uhokz gallt,
receiver, B30, talte . L. it N L% 5.

Magnetos, Army mine and nnger type, has 4 large hxed
magttets. Good value.

Battery, U, 5. Army, lead-acid type, 10 volt, 20 ampere

hour, Consisting of 5 individual 2 volt cells in carry- .

ing case........ FE [ - ) V]
Individuat 2 volt cells, minus electrolyte. . ... ....... .. L00
Sounders, Signal Corps, 120 ohms, with adjustable

WARNCES- - oo e i .. cevenee. 250
(enerators, ‘Nﬂstmghouqe 110 vol 200

watts, self excite e ceeeienea. . 1500
Storage batteries, Edison Nickel Atkali 225 amp. hr. A-fy

type 1,7 voits per cell, weight each 201bs.......... 400
Voltmeters, 12.C. portable new Weston model 45, 3 scale .

0-3-15-150 guaranteed 4 of 1% accurate......... 40.00
~\mmm‘em. 13.CC, portable, new Weston model 45, 3 scale

0—1 215150 with 3 scale external shunt and leads .

1 ot 1% accurate. ... e e e 40,00
(enerators, 12 valt, 60 amp. has antawatic controls, ..., 20.00

Motor generator, R & M, 110 D.C. 314 h.p., 2 kw. 20 volt
30 amp. Great for large statlon Hlament stpply. 125.00

SPECIAL - U, 8. Army instruction books on elemen-
tary and advanced telephony and telegranhv. Hun-
dreds of pictures and diagrams. .

1.00

Largest Radio and Electric Supply House in U. 8. specializing on Army and Navy Surplus.
buthzgﬁrét postage and deposit of 20% required on G.0.D, orders. NO (‘.0 D, ON CANADIAN

OREY

MANHATTAN ELECTRIC BARGAIN HOUSE, Dept. Q, 105-7 Fulton St., New York City
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A New RECTOBULB
Type R81

Mercury Vapor Efficiency in —

RECTIFICATION LOAD CAPACITY |

REGULATION FILTERING l

Tn be installed in place of any Type 281 Rectifier Tube
«~ simply plug in — that's all.

Fil. Volts. .. ........ V.5 Fil. Curo.ooooons £.25
Plate Volts, . 750 Plate Alils . 150
ONLY 10 VOLTS DROP IN TUBE
Price $7.00 each
Sent Postpaid if cash with order — I'mmediate delivery

Type R3 RECTOBULBS
Etill “SUPREME” as 3000-volt — 250 Mil.
Transmitting Rectifier — ask the “HAM"
Price $10 each
Rectobulb Distributors — CHIRAD — (hicago —
Fort Orange Dist. Co., Albany, N. ¥.

Guaranteed Repairs

X852, .., . $16.50 WE2X .o $i6.50
i,T\fi’.nSA.,.......211—845,... I A LA ]
UV204A ...l $60.00 WE212,..,,.....34000

NATIONAL RADIO TUBE CO.

3420 18th Street San Francisco, Calif.
“A HAM INSTITUTION"

ALUMINUM BOX SHIELDS
Beautiful Silver Dip Finish

Genuine Alcoa Stock
57 ® 97 x 67, §$1.89. Any size made to order in 24 hours.
(x\lnu.me Baldwin Type (" phounes $3.65 pr.
Write for price list
BLAN, The Radio Man, Inc.
£90Q) Cortlandt Strect New York City

QUARTZ OSCILLATING CRYSTALS

Scientifically Prepured fur Power and Unconditionally G

in ? nare scetions, of yoar specified fi + tupplied
at the following prices
75-100 meters ..§12.50
106-200 meters ,Q0)
200-600 meters. .. 15
1 in. 'Fested blanks, 200-400, 400-600 meters. . ... 5.00
Dustproof Bakcllte MIOUNES ..., 3.00

‘ar L 177 in, sections, shove prices are doubl N
Savtions of nny nracnmble dimensions made ta order, F'rnmpt. Delivery

5., Roonev, B. Sc., 4 Calumet Bldg,, Buffalo, New York
*Twelve vears crystallographlc experience’’

BECOME A RADIO OPERATOR

See the World, Earn a Good Income,
Duties Light and Fascinating

LEARN IN THE SECOND PORT U.S.A.

Radio Inspector located here. New Orleans supplies
operators for the various Gulf ports. Most logical location
in the U, & A, to come to for training.

Our students qualify for the various branches of radio
Ashore und Afloat. Every graduate placed. Runs to all parts
the worid.

Special courses. Tay and Night chs»«:\ b‘nrullany time,
Oldest and Largest Radio School South

f.iteratiire on request.

GULF RADIO SCHOOL

844 Howard Ave. New QOrleans, La.

|
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NETHERLANDS SECTION

By H. Pomes, Assistant Traffic Manager; 41
N.V.LR. ﬁ

Taken in general, conditions were rather poor
around the first of the year. Little activity’ was
noticed in the 3500-kc, band; there are some hams
who use ‘phone in this band, but only European
stations may be logged.

During daylight communication was possible
with all European countries on the 7000-ke. band;
we are sorry to state, however, that a good QS0
is often spoiled by one of the many 'phone sta-
tions still operating in this band. After sunset
reception decreases, and at 2200 GCT only a few
stations can he worked. Most of the time the
reception of W's was terrible, Only a few good
Q80’s have been established by Dutch hams in
this band, for the greater part with stations in an
eastern direction.

The 14,000-ke. band maintains its capricious
behavior. Usually the reception of Euwropean sta-
tions is pretty good, and oceasional fine DX has
been made. PAGXG worked W7- twice and
POGZK did it once. Other Dutch stations have
worked South Afriea and Australia from time to
time. 1t is only fair to state, however, that these
communications were made only over short
periods and under favorable conditions.

No reports have come in on work in the 28-me.
band.

The number of licensed Dutch hams still in-
creases, and club activity is great now. Many
courses are given for those hams preparing for the
official examinations. As our Government wants
the stations to he controlled and approved by the
Technical Service, everyone is busy revamping
his outfit. Many “ 1029”7 sets are being built, and
Hull’s fine articles in ST are being studied by
an increasing number of hams.

Our annual meeting will he held on February
16th, at Utrecht: we hope to have many foreign
hams there, and will send in a report on it asg
yuickly as possible,

NEW ZEALAND SECTION
By Edward McKay, ZL1BE, N.Z.A.R.T.

One of the outstanding events last fall was the
many contacts made with European and Ameri-
can stations on the 14,000-ke. band.

The N.Z.A.R.T. now has official stations in
operation for the reception of the Byrd Expedi-
tion signals, and much reliable data is expected to
eventuate as a resi

1t is the intention of the Association to organise
another international test with the United States
on the 3500-ke. band, and as soon as arrangements
at this end are completed we will get in touch
with the A R.R.L.

At present all aectivities are centered on our
forthcoming Radio Exhibition in which the
N.Z.AR.T. hopes to further our esuse and bring
hefore the public the uctual value of ham radio.
A detailed account of this will probably be incor-
porated in the next veport. In the meantime we




THESTO LMY | wpaeecs A .
mot e g ESCO” Airplane Generators provided the

pllonionh power for this- remarkable achievement
Reporter in Craft Speeding
Over Gity Has Sonversation Two “ESCO Airplane Generators

Across the Ocean. {wind driven) were mounted on the

|miee caes ane maoe|  Bell Telephone Airplane. One sup-
rm—— plied power to the transmitter and

Words Understoed Clearly In Spit
" sttt oo | the other to the receiver. Both were

| preased witn Rosuits, of standard “ESCO” design which

i P — insures rehabl; service under the severe operating conditions
T e e common to aviation.

; Flying at ninety miles an hour today
with a thick fog blanket blotting out

Jine cartn petew o w. w <wrt Low wind resistance, light weight, non-corroding parts, ball

Alim, Arenciated Press reporter, cas-

s o e Loncon ariee ot ‘the bearings, tool steel shafts, steel shells, cast steel pole pieces,
1% dourh the 1eboratores o e weather proof construction, many sizes to choose from, high

Bell Telephons Comipany, passed o
io toe e e el Wbt voltage and low voltage wmdmgs to suit individual require-

ried again ot the it scross 3,

mli"socotn toonaon, © 1 inents, are a few of the many reasons for “ESCO™ generators

a".?&é‘\;i’l“’u".‘;'," iR Mt being the first choice.

called one. The conversa. -

(Xon tmr»\ ﬂﬁﬂmn were  over,
had fo do mostly

T Wy T
somewhat by siatic. but the twn
per-om talking. one in a fox-bound

¢ 1
Dlane & half-mils it the air and thé @ »
ou:er in & fog-bound London offics, -~ B
understaad mk‘h cther and  ex "t ) g/
e FLL @) MY

COMPANY

i
225 SOUTH ST. STAMFORD, GONN.
Manujfacturers of motors, generators, dynamotors and rotary converters

EILECTRAD g

Transmitter Grid Leak A E R o VOX
Serves Better, Because Better Built

o BERBCTRAD THE MOST COMPLETE LINE OF |
et S e . CONDENSERS AND RESISTORS

= {[ Write for the Research Worker B

TRANSFORMERS

Guaranteed — Mounted — Complete
600 watt 800-1200-1800eachside ..., .o viinaan $11 00 v
700 watt 1000~ 1500 each side ... .02000 00U 50 ERO V x WIRELESS CORP
230 wtttsg()—-su 77:0—1000 e‘aiu_shlslu%
uamounte motunte:
78V, Washington St., Bklyn., N.

Auto-Transiormers, ¢ “holes, Palyphase and 25-cvele
Transformers, Add $2.00 for fil. winding
SCES FRANK GREBEN
1927 So. Peorin Street, Pilsen Sta. Chicago, 111, PRODU

A4 free monthly publication

FOR SECTION COMMUNICATIONS MANAGERS
‘ AND OFFICIAL RELAY STATIONS
. SEE MENTION IN COMMUNICATIONS DEPARTMENT —THIS ISSUE

RED BACKGROUND ° BLUE B A(_}KGROUNDSI JAcH
(for S.C.M.’s only) {for O.R.S.’s only) ostpai

e ONE-HALF INCH SIZE e e

AMERICAN RADIO RELAY LEAGUE

1711 Park Street, Hartford, Connecticut
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EEE E == E E SIS I SIS | are all hoping it to he as suceessful as the N.V.LR.
exhibit described in the September jssue of ST,

for phones [ e

o I
This husky well filtered ;f N(’)RWLGIAIT SECTION ~
power supply is just the | < Gl By G. H. Petersen, Secretary, N.R.R.L.
thing. Send us your order :_i__ g During the last month still more Norwegian
today and build your new | +HAEErlLL hams have changed to the 14-me. band, and re-
phone or cw transmitter s 1 et e ports almost unanimously poini out that condi-
around this wonderful unit, i —— tions on this band have been very encouraging.

Supplies both filament and plate | LALG reports working New Zealand every Sun-
current for four 210 tubes. Priced | day morning, 0700-0800 GQCT, but nothing was
for less than you can buy the | heard from VK during this period. Some W sta-
parts to build it. tions are generally heard around 1300-1600 GCT,
but no stations have been worked. At Bergen,
3 00 LA1J bas found out that 14 me. is just the thing

Price szs_ to use for the WAC certificate, and his surely will
not, be far off.

There are few reports on the 7000-ke. band, and
they generally say conditions have been bad.

‘We were all very glad recently to get news from
Hartford that the N.R.R.L. had heen recognized
as the Norwegian national section of the LA.R.TU.

At N.R.R.L. Headquarters we have been dis-
cussing and studying the results of the Hague
Conference, preparing to meet our authorities in
an officlal meeting, as our license conditions will
have to be revised. In view of the position of
several European governments toward the ama-
GENERAL ENGINEERING CORP. | icurs, one certainly cannot underestimate the im-
CHARLOTTE rrx MICHIGAN | portance of the A.R.R.L.’s represenfative at this
EEEE}EEEEEEEEEEE—JE conference and his work for amateur radio.

Incidentally, in noting the remark that LALJ

Massachusetts Radio and has found 14,000 ke. just the thing for getting a
Telegraph School WAC, the compiler of this department — who
Jn— also issues the WAC a‘er‘riﬁcate\——may state

18 Boylston Street, Boston that he estimates more than 609, of the WAC

Send for Catalogue......~™ certificates issued during the last four months

Tel. Hancock 8184 Established 1905 have heen earned mostly or entirely by workmg

on the 14,000 ke. band.

We wind up this month Wlfh a list of WAC

o vou know that the lotest Handy and Hull Hand- certificates issued during the first vear of the
hook t‘.gla-vailable in bound form—-32.00 her copy. existence of that award — 1928,
Dustpa

When ordering a copy of this new sixth edition, look WAL — 1926 E

at your | present copy and a'ei?rmme if you want your Brandon Wentworth, nu601; Clair Foster,
e CoPY fn more bermanent form nu6HM; H. Cooley, nulAAO; A, H. Asmussen,
ned(3T; R. Bartholomew, npdSA; D. C. Wallace,
nu9ZT; Andre Courtois, eb4'¥YZ; F. S, McKeever,
nu9DNG; F. Johnson Elser, op3AA; Jack Ber-
liant, nuZAPV; Manuel J. Felizardo, oplAU;
M. E. Lawson, nuSACL; J. C. Goulden, nusJF;
B. Walsh, eg2 ’IT Frank R. Neill, gisNJ; Sgt.
Chas. W. Remm, oplCW; J. M. Davidson,
folSR; . H. Jackson, nulCMP; Jefferson
Borden, 4th, nulCMX; R. Pirotte, ¢b4RS; the
Hixon family, ou7IT; Joseph Grabn, nulCH;
R. Raven-Hart, ch9TC; R. E. Harris, nu5TW;
E. H. Burgman, nu6CTO; Borders and Mar-
graves, pilBD; J. K. K. Grindle, nu9BSK;
J. M. Eubanks, nu4SI-4TN; R. E. Earle, s99SE;
J. C. Harrison, g5XY; Luls Desmaras, ch2LD;
Rene Burlet, ef8CS: J. Goldstein, nu2CRB; Alfred
Short, 0a28H; C. F. and V. H. Todd, nu7VH-
TTM.

00 Bay You Saw It in @87 — It ldentifies Yon und Helps QST

BROWNING-DRAKE
screen-grid RADIO

S A good set to own

A reliable one to recommmend
L 4 A profitable one to sell
‘The same quality in construction that won

for Browning-Nrake kits such a lasting rep-
utation.

An unusually aiiractive fran~
chise offer for dealers
BROWNING-DRAKE CORPORATION
228 Calvary St., Waltham, Mass.
1,500,000 people listen in on Browning-Drakes




AMATEUR BANDS:

(New prices effective October 1st 1929)

Winter is here and no doubt vwu are going
over your transmitter removin; hose weak links
s0 as to get the most possible cificiency from your
gtt,

One item of great importance is the jfreguency
stability of your set. Does it stay on one frequency?
If not, our power crysials will golve that problem.
SCIENTFIC RADIO SERVICE crystats are erown to
be the hest obtainable, baving ONE single frequency
and highest output. With each crystal is furnished
an accurate calibration guaranteed to betler than

QST Oscillating Crystals

temperature. All crystals absolutely suaranteed
regards to output and frequency and delivery can
I» made within two days after receipt of your order.

CONSTANT TEMPERATURE HEATER UNITS:

We can supply heater units guaranteed to keep
the termperature of the crystals constant to betler
than o tenth of 1 degree centigrade for $300.00,
Twao matched crystals, ground to vour assigned
frequency in the 550-1500 K¢ band with the heater
unit complete $410.00, More detailed description
of this unit sent upon request.

ATTENTION AIRCRAFT AND COMMERCIAL

a ienth of 1%. New brices for grinding power
crysials in the amateur bands are as follows:

1715 to 2000 Kc band. ...... $18.00 (unmounted)
3500 to 4000 Kc band. . ..... $25.00 (unmounted)
7000 to 7300 Xc band. ......$45.00 (unmounted)

BROADCAST BAND:

Power crystals ground in the 550-1500 Ke band
accurate to plus or minns 500 cycles of your speci-
fied frequency fully mounted for $35.00, In ordering
please specify type tube, plate voltage and operating

SCIENTIFIC RADIO SERVICE

“«“THE CRYSTAL SPECIALISTS”

RADIO CORPORATIONS:

We invite vour inquiries regards vour crystal
needs for Radio use. We will be glad to quote
apecial prices for POWER crystals in quantity Iots.
We have been grinding power crvstals for over
jive years, being pioneers in this specialized field,
we frel we can be of real service to you. We can
grind power crystals to” your specified frequency
accurate to plus or minus .03%. All crysials guaran-
teed and prompt deliveries can be tade, 4 {rigl
will convince you.,

P. . Box 86 Dept. P-9 Mount Rainier, Maryltand

TRANSMISSION CONDENSERS
\

TRANSMITTING GRIDLEAKS

5000 OHMS
These genuine General Electric wire-
wound Gridleaks have a rating of 58
witts in econtinuous duty.

Send for interesting duta and price gheet on

lrd.nsmlss]nn Condensgers  with  working
for use with the
203A, 204A, 210, 500W,
#51, 852, 860, 865,

CORNELL ELECTRIC MFG. (O.
f.ong Island City New York

f.arge encugh for 250 watters.
SPECIAL 65¢
AMERICAN SALES CO., 19-21 Warren 5t., N. Y. C.

Something New

Within the near future there will
be some remarkable changes in
the design of Short Wave Re-
ceivers, WIRELESS EGERT
ENGINEERING intends to
freep well in line with this prog-
tess. Watceh our advertisements for an announcement
of our development. We are sure that they will be well
worth your while.

HILET

high-grade radio equipment is wused thruout the
world because it is backed by a guarantee to give and
keep giving service, ’\ddmg to the art of amateur ra-
dig,we now ofier a TRANSMITTER NAME PLATE
for your panel; shows call letters, power, wave length,
:ieqxgner. etc, Blanks, 75¢; btam‘y’:ed to order, §1.50:

and black filled, $2.00, Send jfor c1nular
—mth gap ddjustmem 500 M.A, 30 H.
£25.00: 250 M.A.$7.50: 160 M.A, $6.00; 100 M A,
$3.60. ”I‘RANSFORMI-,RS-—/ KW, 2000°2500 vnlm
each side $40. 700 Watts 10001500 each side, 514
251y Watts, 500-750-1000 each side, $10.50, 15()
Watts, 375-325 each side, $8.50. All models ran have
filaments added. Specials to order — write jor specifi-
cations. (One duy deltvery.)

HILET ENGINEERING CO., Orange, N, J.

Special Equipment built to order
Short Wave (Calibrated Wavemeter ..
Audio Oscillator .

..$12.50
..$17.50

Wireless Egert Engmeermg, Inc.
’179>_Greenwich St. New York

hat most powerful of rectifiers — the Mercury Arc. Converts 99%
«f high volitage AC input into a smooth, steady ﬂow of direct current. Cheapest of all rectifiers per watt output, lowest in
renewal cost, Maximum life, no filament to blow or lose emission. Output continuously maintained at peak, far above any
transmitter demand Starts mstantly and automatically. Latest data and diagram sheets ready to convince you. Your
station a sure winner — here’s how.

RECTIFIER ENGINEERING SERVICE, W8ML, 4837 Rockwood Road, Cleveland, Ohio

DON*'T STRANGLE gﬁ‘;’ieif"i‘&‘i‘;?‘;né”p‘é;“fL‘X‘c‘ﬁ:&’,%‘;;ﬁ”iﬁiﬁﬁe’fﬁﬁi’ open —~backel I
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HAM-ADS

(1) Advertising shall pertain to radio and shall be of
pature of interest to radio amatewrs or experimenters in
their pursuit of the art.

(%) No display of any character will be aceepted, nor can
any special ty gozraphic arrangement, such ag all or part
eapital letters be used which would tend to make one adver-
tisement stand out from the others,

{3) The Ham-Ad rate ig 15¢ per word, except as noted in
parugraph {6) below.

(4) Remittance in full must accompany mgy No cagh or
mntrar-t discount or agency commission will be allowed.

¢5) Closing date for Ham-Ads is the 25th of the second
month Dreceding publication date.

(8) A special rate of 7¢ per word will apply to advertising
which, in our judgment, is obviously non-commercia! in
namre aud is placed and signed by a member of the Ameri-
ean Radio Relay League, Thus, advertising of bona fide
surplus equipment owned, used and for sale by an individual
or apparatus offered for chhange or sdvertising inquiring
for special equipment, if by & member of the American Radio
Relay League takes the 7e rate. An attempt to deal in ap-
paratus ib quantity for profit, even if by an individual, is
commercial and takes the i5e rate. Provisions of paragraphs
£h, (D), (&) and (5) apply to al) advertising in this column
regardless of which rate muy apply.

PLATE power for_your set, the very heart of its performance.
For quietness, DX ubility, life-long permunence, absolute de-
pendability, lowest ultimate vost, no other plate source even
approaches the hxevemem‘ of an Edison steel-alkaline sturagp
B battery. Built palm cingly; every joint pure nickel, upset
electrically welded. Genuine Edison Electrolyte. Our list de-
seTibes complete batteries, construction parts, enameled aerial
wire, silicon steel. Available immediately, Hlament and plate
transformers for the new S72 vectifier, eomplete plate power
units. Rectifier Inngmpe-rmz Service, rudio WEML, 4837 Rock-
wood Road, Cleveland, Ohio.

SPECIAL rectifier aluminum, $1.25. T
Elements 1 x 4 15 cents, 1 x 6 17 cen
gilicon transformer steel cut to order,
extra, (eorge Schulz, Calumet, Mich.

THE finest in radio for amateur, broudeast and marine. [‘hp
most modern short-wave recel . ¥Four to ten tube desi
Radiophone CW transmitters of uiy power or type. We mu
cotaplete line of apparutus, including speech awmplifiers, fxlter
euils, inductanees, power units, ete. Any special ﬂppamtm de~
sigus, built to order, using vour (mrt% if d Prices on
resquest. New bulletin lists complete tine of appar ﬂt!lh Write for
eopy. Ensall Radio Laboratory, 1827 Grandview St., & E.,
Warren, Ohio,

AM -&l‘LUR%—ereumenterq, builders. “’e SeTve over 4000
LR.E., ARR.L, etc, experimenters and “nuis.”” Full dis-
counts. §30,000 stock approved purts — no sets. Over four
pouuds catulog, mrrulfs, data, prepaid, 50c. Weekly bulletins
{new items, results of experiments, ete.), 20 weeks, ¥1. Sa wiple
e'mpnmenfers “Over the huldermg Iron ' magazine, 25¢, Trans-
ll)’i!ﬂ' dd.hlt.' ngce list, 25c. Kladag Radio Laboratories,

aad, $1.00 square foot,
air. All prepaid. Best
cents pound, Postage

[

2 rive motor generator, $275, 2000V,
1 . .§-phase drive, $225, 2000V, 500W. I~phase dri

1500V, H\UW -phase drive, $128. 1000V, 300 $4:
LE0W., 8856, b $5) speed motor. $10.50, 14 b.p. synchro-
noug 184)0 m 3 RV. S-ampere g npmtor‘;, £6.50.
THOV, IUOVV 32V, dri nerators, § . 44 bup.

()ueen Cnv

e
motors, $0.50. 14 hup.,, %12.60; 14 b.p., &
Electrie, 1734 Grand Ave., thdL’,‘()
L swenter emblems should be worn by all League members.
?I hey are vellow and black 5” x &7 diamond, felt lefters and em-
broidered symbol. Only $1.00. Money order or currency only
isZvepte«;ﬂ Eric Robinson, 135 Jefferson Road, Webster Groves,
o,
SALE — Western Electric tubes, No. 101F, fine awmplifiers, may
be used in tra.nsmlt.rem, 69¢. ench (testod) Radio Salvage,
1063 W, Van Buren 5t., Chiecago, 111,  r—
TELEGRAPHY — Teatn Morse and wireless telegraphy. Big
%[anes. Tremendous demand, penses low, can emm part.
Catalog free. NDodge’s Institute, Wood St., Valparaiso, ind.
PRINT your own radio eall cards, stationery, circulars, adver~
tising, ete. Junior press, $5.90; job presses, $11; rotary, $140.
Print for others; big profit. Law rules turmshed Write for
eatalog presses, type, puper, ete. lu.,Lsev Clompany, (J-54, Meri-
den, Conn.
PANEI engraving —— finest, workmanship on radio Iaboratory
apparatus, Request price list, A. L. Woody, 19 & Wells St.,
Chieago, L
CRYS ‘TAIAS of highest quality.
$14; 1750 $9; Guarsnteed
Hollister, I dwardsw“e. Kans.

7000 ke,
lanks, $4.

$19: 3500 ke.,
WQDRD. Herbert

BELL — Three tube, old style Agro, 8W. receiver.
E. Motor Old Edison Mimeograph. 8 tube Ultrad
ceiver, B eliminator, Xoray miliammeters, Bristol o
araplifier, Other parts. Make me auw offer. Marcus
Natchez, Miss. :
10,000 volt blocking condenser
niates, all capacities, . $

WANTED — marble base transmitting key, WONH.

TRADE — 5 Western Electric 1 wmid. condensers, 160 voit. for
g, ’a() watt or more. WHBHY, K. L, Horton, Clovis, New

flint glass dielectrie, Teplacable
WIDBJ. Gp

=7

LI\EI{AIOR Heintz and Kaufman, 900 cyele,
Never been used. Make offer, W1C , 24 Salem &
dover, Mass,
WE supply parts for receivers, transmitters and power supplies.
hpeuaﬁsts in push puﬂ transmitters and special appammﬂ
Pontiac Engineering Co., 1100 Ave. T, Braokl
BARGAINS — one pair REL inductances
wave receivers, two stages $30.00 each, one att transmitter
complete with povwr supply mmmted on (-«upmw'd panels and
rubbed mahogany frr.um: 212

250 watt.

n,
5,00, two ahort

ban £0, 50 wutt fransmitfer
similar to above $100.00, 7.5 w transmlﬁer B0, Fet
QSTs e second Issue, Make offer. Send for hst, WHCK

selling out. R. B. Ladd, P. O. Box 26%8, Miami. Fla.

BARGAIN — UUV204A  slightly used. Cuaranteed periect,
$00, W2AVF.

TRADE General Radio wavemeter, 3 Weston meters, 1 Card-
well xmitting condenser, and 2 REL xmitting coils, for a high
grade electric radio. Mr. Clyde Peterson, 3623 Warsaw Ave.,
Cinecinnati, Ohio,

TRADE complete tvlewsmn outfit ready to operate. Whnleeaje
cost $30, Will trade for radio receiving equipment. Make an of-

. Platten Radio Co.. 103 N, Broadway, CGreen Bay, Wik,
eumpletely

S LLL——brand new National BWAW receiver.
wired, with gix coils, 15-560 meters. Cost 3685, — sell $25,
WOEYT

JEWELL No. 54, 1000 ohms per volt 0-200 volts with external
r%xstor $14, 0-1000 volm $13, No, 74, 0-1000 volts without
tor $5.75. Edison " A" undt with 5 ampere Tungar charger
Cost $90. Audio coils 30¢. Hilet transformers snd chokes in

tock. Sec Hilet advertisewent, Write fur details, M. Leitch,

P‘srk Drive, Weat Orange, N. J.

EXCHANGE on Rexmngtnn typewriter Nn 12, for mmplete

CIW transmitter s ribed in QST page nine, twptemher issue,

Must be built in fashion us described. R. I.. Tonps, WSMH,

Inta, La

WANTED — Kennedy all-wave receiver 150

"ﬂ‘atelwndltmn. price, ete, Howard Keil,
ulo,

SELL 204A tubes %73, New, in nngma.l unbroken packages.

Guaranteed good condition. WSQT, E, H. Mitchell, 217 E.

Main Cross St., Findlay, Ohio.

WANTED €400 or xirnihr dvnamotor. W75K,
W L. Ewing, Jr., 20 8, LaSulle

50 to 20,000 meters.
27 Clondon Ave.,

wall  cards, ete,

ds,  eartoons.
nesville, Pa.

SELL - U 8, Motor Corp. 234 kw. 32 volt_electric plant with
16 cell 300 amperes glass storage ba.tt New and in original
orate, $400. A resl bargain. K. P. Chai, Kohala, Hawaii,

FOR sule — Grebe CR-9. WONH.

ANXIOUS ire November, December 1915 Q8T
1916 except October and December. ¥our own price,
Des Moiues, Yows.

8, 100 two color $1.00. Bamples. WOCKA, Corwith, [owa.
HELL or exchange. (+. E, Rotary converter anri transformer, 110

d.c. to 110 a.e. 60 output B gral resteh, 22
Williams Lan hase, Mary land, -

TUNGARS — full wave (‘nn be used half-wave. Two amperes.
Mogul base. For " keep-alive”, A-eliminators. (ha.rgers ete. See
Junuary advertisement. $2.00 prepaid. WODWA

FOR sale — 2 mid. condensers, fifty cents, 4 mfd thirty-five
conts each. hve 600 volt d.e. b4 mid, eondensem center tapped.
WoDCQ, Guy N. Cuarter, 1436 E. Fillmore 5t., Phoenix, Ari-
FOILA,

BELL ~ 72 volts Willard Bs, $10, Excellent condition, Also &0
E’ It mg, set. brand new, $35. W3BKL, 403 W. North 8t,, ¥ork,
enn,

DO you prefer adjectives 1o facts? New shortwave, double de-
tection sereen grid six tube kit, Cowplete theory and description
in article for Hle. Nothing but facts — you Ju&ze Get the dope
now. Hatry & Young, Hartford, Connectiout,

BARGAIN offer — Super Mo—Pa, 750 volt, gowerpavk Teceiver,
wave meter, good condition, $100.00, Individual parts cost more,
gxr?t‘ money order takes outfit. W4AFW, J. B. Floyd, Oxford,

Selden,

LN

TILTRATONE air column speskers 10347 High 14147 Wide
1117 Dee Dlrect from factory. Each $1.25. Ultratone Manu-
facvuring , 1046 W. Van Buren Si., Chicago, Il

ower xmtr and receiver for a

TRADE complete high and low
g oe Martonosi, 1107 W. Jeffer-

good outbeard motor and hoat.
son Blvd., South Bend, Indianza,
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HOT Wire ammeters (,5 and higher ranges, $2; miscellaneous
de. meters $3; General Radio wave meters 180-710 meters com-
dete With galvarometer, $4; easily changed to short wave-
iengths Coe, Box 151, Ft, bam Houston, Texas.

SALE: RCA inductance $1.00; mercury arc $7.50 keep alive
with 2 ]un.g.;.ra, $10.00; Acme 1 stage power amplifier $4.00;
lineman's 0-130' volt a.e. voltmeter il carrying case $5.00; desk
telephone $4.00; Thordarson 12 volt center tapped filatuent
transformer $7.00; 714 volt filament transformer center tapped
$5.00: 3 tube shm‘b wme receiver $%.00; 4 tube, 1 screen grid,
short’ wave seb $15; 7 tube all purpose, QST type super $40.
Have a.c, operated all purpose _guper so can't use above, Send
cash or stamp for reply, WOENG, Mound Valley, Kansas,

B X-Navy dynamators ideal for battery operation also supplied
with extension shafts fov external motor or pngme drive. (ieneral
Tlectric 24/1500 volt. 233 amperes $37.50; TH0 volts $27.50;
127350 volts ‘315 Wesmnghouse 6-15 volts 54)0 \mtts $15: 10/350
27.5/350 $12.50. Twins_ifor TOO volts-$20: Shaft extension
LR ‘)()U cycle 15.‘5 4 KW 500 cycle with exciter $15. 1 KW
ckor-Wheeler 110tor generators §135, Complete list. Henry
Kienzle, 501 East sith Street, New York.
PIEZ0 quartz plates — fruara\.nteed perfect oscillators 700 ke.,
$40, 3500 ke, $15, 1750 ke, 810, Dr, Gerald W, ¥ox, phvsxmst,
WBBNT 119 W. Htate, Aml Arbor, Mich.
SURPRISING  bargains in surplus radio apparatus.
atarap for list, 1.ouis Moravee, Shevlin, Minn.
CRYSTALS — Unconditionally gusranteed excellent oscilla-
tors, One inch sg1are sections of your approximate speuhed
frequency — 3500-ke, band, $i0.00; 1750-ke. $8.00: Guaran-
teed blauks, §4.00. One day service. Precision Piezo Supply,
27 Asin St., Baton Rouge, La.
RECTOBULBS, bi-power $10, type $5.25; Power crystals
5 or 170 meter $12; RCA and 3 trans. tubes: 259 off on
RhL, Jewell, Le: bumal Ward Leoua.rd 309, on Thordarson,
hangamo. 35% on I‘nba and Flechtheim, Any other apparatus.
Henry’s Radic Shop, WIARA, Butler, Mo.

w2 ALU moves arain! This time to 77 Pennington Avenue,
Passaie, New Jersey. (Give us a ring when you ure in New York
8 Knight and Link.

lYPL 866 seconds (new rtubes), All characteristics normal.
Mercury Vapor 5Y filament, Guaranteed perfect operation and
iTliﬁ dehvery, 5. ench, E. Ewing, Jr., 29 8. LaSalle St., Chieago,

Send

WAVEMETERS $3.00 postpaid. Solid. Accurate, Guurant
. Bromliey, 7023 37th Ave., Kenosha, Wis.

275 volt genernvors, $5, 200 wutt 500 eycle $10, 14 kw. motor
generators e, drive 500 cyele, $20. a.c, drive $30. 0-500 volt-
meters $3, R, Wood, 46-20 102nd 8t,, Corona, N. Y,
WANTED Navy Standard Receivers BF143 SE1220 3
TP300 1P501 aho spark gap units, Paul Trautwein, 35
Place, New Yor

GUAR &NTEED merchandise at sensational prices, Money
returned if not satisfied, We now qhxp . More Pareon con-
densers st less than manufacturer’s prices. one brand new.
‘Pransmitting ﬁlter condensers, 1000 Volts DC working: (Re-
ember that the Workmg Voltage" of a condenser is usually
une-hd.lf the " Test Voltage™ so dJon't be misled by " Test Volt-
uge" ratings). 2 Mid. — $2.40. 4 Mid, - $3.95, 6 Mfd. -
'5) 15. 58 Mfd — $6.90. 1750 Volt, DC! working; 1 Mfd. — %3.70.
Med, — 3, ica grid-plate condensers: (002, 001, or
UUU‘i Mid. 757 vols working — £.96, 1500 volt -— $1.18, 002
mfd., 2250 volts — $1.73 Freshman 10.1 mid. 850 volt working,
replacement. condenser blocks. Tapped at .1-{-1-2~2-4 mids.
Spe
mfd, — 5. 15 mdfd, — &4.45. Bpecial high-grade unmounted
50 Volt DC working filter condensers; A quuntity of these
umrs oun be m-nes- saralleled for any desired capacity and voit-
2 mfd, - ()< 1. Four for $2.60. Eight for $4.%0, T'welve
60, 1 mf % Four for $1.35, Inlpht for $2.45, Smtcen

fm‘ $1.50. LT 'l‘uol L0014 variable SLF condensers — $.
Cruaranteed UX-2E51 tubes — $2,45, UX.250 — §2.05,
vhm volume controis: Frost — § Bradleyohm (with knob) —
1.18, Well-made power ehokes 0 Henry, 175 Mlllmmpere -
. %0 H, 120 MA - 31.75. 214 Ampere * A" eliminator
ko — $3.25, Thordarson T-215%  double choke —- 8625,
Branh 125 Watt pOWET transiormers. 600, 73, & T voit AT
rer-tapped, seconderies. Tdeal for UX-210 transmitter or atu-

——“2‘ 58, Tohe 600 voit tapped, metal-cased blocks: 10

"

plifier, -— $3.75, Ward-Leonard .(ﬂ() oh’m, 0 watt mounted
glrld-leqkﬂ; —- .85, #end for “specials”. Harrison Kadio Co., 356
Ft. Washington Ave., New York /itv

=X :tube duub[e—demxmn shortwave receiver, designed hy
L. W. Hatry, Sereen grid first-deteetor nperated space-charge;
pul\un coil eliminated, making adjustment essy: repeat, point
off dial; high-mu second detector. C.W. or phone, Corplete ar-
ticle on theory and econstruction ! Standard Kkits available
ready to wire, Aluminum base, shielded mterme(ixates ready
made. Write for prices on parts oe kit. Hatry & Young, Hartford,
Clonnecticut,

TRADE 210 and 250 and 251 new tubes {or meters, fransform-
ers, condensers or what have you? Lowell Ecker, Sedan, Kansus,
OMNIGRAPHS, teleplexes, transmitters, receivers, monitors,
wasps, mikes, M) watters, Vibroplexes, rectifiers, portables
dynamotors, motor generstors. Bought, sold, traded. Ryan
Radio Co., Hannibal, Mo,

€351s, $1 per hundred. WYBEU, 9032 Windom, 8t. Louis, Mo.
AMPEON guaranteed x210-x250-x281s postpaid, $2.10 each.
Nassaun Radio, Seaford, N, Y.

FOR sale: Used 387 WE mike, $17.50, changing to condenser
mikes. WY, Minneapolis.

G.E. iransformers 1000 watt 1100-2200-4400 each side et.,
$12.00. ¥. O, B, Detroit, Mich. Write for other uses. F. G Daw-
son, 5740 Woodrow \ve Detroit, Mich,

WANT: UX860. Will awap Springfield rifle in exeellent condi-
ﬂon ;sr_ quivalent transmitting apparatus, Write W2CUF,

ve,

Q R A SECTION

50 c. straight with copy in following address form only:

W2BJT — Havi\en»ack Radio Association, YMCA Building,
Hackensack, N.

WeDEP s Fu Lynde, 261 Orizaba Ave., Lung Beach, Calif,
WACXG -~ Charles M, Conley, Box 686, Burlington, Colo.
WADFS — Harvry Casserie, 1504 W, 14th Place, Chicago, [

{)SL. eards $1 per 100, Two colors. WRAANM, 533 Manhattan,
Hazleton, Penn,

WIMK
AR.R.L. Headguarters
R. B. Parmenter, Chief Op. "rp,”
‘The following calls and personal sines belong to

members of the A R.R.L, Hendquurters gang:
WI1AL B. Dudley *“bd.”
W1BAW R. B. Beaudin
WIBDI-WI1XL F. E. Handy "fh.”
WICEI J. J, Lamb * nm
WIDFE Geo, Grammer " hg.
WIEH K. B. Warner * kb i
WIES A. A, Hebert *ah."
WIFL-W2JR (i, Donald Meserve *dm,”
W18Z-WIBIZ €. C. Rodimon "'rud.”
WI1UE E. L. Battey “ev."”

ACME WIRE PRODUCTS

Coils — Magnet Wire Wound
Magnet Wire All Insulations
Varnished Insulations
Parvolt Filter and By Pass Condensers

All products made to Recognized Com-
mercial Standards including those of :

National Electric Mfrs. Assn.
Radio Manufacturers Assn.
American Society for l'esting Materials

For 25 years manufacturers and suppliers
to the largest and most discriminating users,

THE ACME WIRE CO.

NEW HAVEN, CONN.

Branch Offices:

New York
52 Vanderbilt Ave.

Chicago
842 N. Michigan Ave.

Cleveland
Guardian Bldg.
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To Our Readers
who are not

A.R.R.L.

members

\}\ OULDN'T vyou like to become a

member of the American Radio Relay
League? We need you in this big organization
of radio amateurs, the only amateur associa-
tion that does things. From your reading of
QST you have gained a knowledge of the
nature of the League and what it does, and
vou have read its purposes as set forth on
page 6 of this issue. We should like to have
you become a full-fledged member and add
your strength to ours in the things we are
undertaking for Amateur Radio. You will
have the membership edition of QST delivered
at yvour door each month. A convenient appli-
cation form is printed below - ¢lip it out and
mail it today.

A bona fide interest in amateur radio is the
only essential qualification for membership

AMERICAN RaDIO RELAY LLEAGUE
Hartiord, Conn., U. S. A.

I hereby apply for membership in the
American Radio Relay [.eague, and enclose
$2.50 ($3 in foreign countries) in payment of
one year's dues, $1.25 of which is for a subscrip-
tion to (ST for the same period. Please begin
my subscription with the .......... issue,
Mail my Certificate of Membership and send
GST to the following name and address.

o you know a friend who is also interested in
Amateur Radio, whose name you might give
us 50 we may send him a sample copy of QST?

For Your Convenience
QST’S

INDEX OF ADVERTISERS
IN THIS ISSUE

Acme Wire C ompa.ny ..............................
Aero Products, Ine, .
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Auatomatic

Marvelou

A
NO PLUG-IN GOILS

E\ange 15 to Q0 “Rsters. t iunifig short-wave
receiver known. The tuning umt consists of two con-
trols. The right-hand control, which will be termed the
shift control, and the left-hand control, the actual
tnning device, In addition to these two controls it will,
of course, be necessary to have a regeneration control.
For those who desire to employ it for television or the
upper phone band, a special attachment may be sceured,

OPERATION
The tuner is overated in the following manper, As a
specific example, with the right-hand dial ser at nine
degrees, revolving the left-hand dial through 180
degrees, you will cover from 19.1 to 22.6 meters, The
next step will be to move the shift dial to 13 and tuning
uver 180 degrees, as before, this time covering from 21.9
to 25.7 meters. This process is continued through 180
degrees on the shift dial until you have reached the
maximum automatic wave length, which is 90 meters.

‘This tuner is not sold through the nsuai trade channels, hut is
sold to amateurs only direct from factory at special low net price,
Be sure to send post office ur express inoney otder for $19.50 with
vour order, Shipments will be made in the order reccived, Be first
to arder, Lsttach your muncv-nrder to coupon below and mail
taday — NOWI

TUNING

{Protected by patents pending. )

"AERO SHORT-WAVE

UNIT

Features

Automatic range, 1S'to 90 meters;
full range, up to 200. meters.

No plugin coils {is€d in automatic
range.
Fasiest tuning device known.

Tunes even more slowly
broadcast receiver.

Special attachment enables it to
reach 200 meters.

Anyone can operate it.

The days of fooling with plug-in
coils are over. Amateurs can pow
have a real thrill by this new
automatic tuning device. Read the
complete story in February (ST
and then mail vour order to Aero
Products for the complete built-up
unit. Be first to use this remarkable
short-wave apparatus,

provement
You will note that the tuning dial, in the first instance.
when tuned through 180 degrees, covers ouly 3'j
meters, whereas ordinarily when using plug-in coils
your tuner, when passing through 180 degrees, gen-
erally covers at a minimum of 25 meters. This same
speed of tuning is maintained throughout the entire
short-wave spectrum, and it is for this reason that
this tuning arrangement surpasses any known method,

than

This unit is furnished completely asscmbled to the
amateur, and may be built into either a short-wave

converter or receiver.

For those desiving lo go from 90 lo 200 meters o
itevice may be had, wmaking iis range ihen from 15
meters.

special
to 200

A general chart is furnished with each unit, specilying
the se ttmg< for the shift dial, which will enable vou o
approximate the wave length for each setting on the
shift dial,

=

& AERO PRODUCTS, INC.

: 4611 E. Ravenswood Ave., Dept. 330, Chicago, U.S.A.

& Dear Nirs:

[ ]

& 1 want to be one of the first to secure the new Aero :

B Short-Wave Automatic Tuning Unit. Enclosed is money order o

: for §10.50 which is your low opening net price to amateurs only. g

. : AERD PRODU

ol Name.. . ......... N = lNCORPORATED

[ I s nr L]

w Streetand Noo ..o e s = 4611 E. Ravenswood Avenue Dept. 330

" bt - e e

€ City. .. e State. ... . Chicago, Tllinois, U.S. A.

]
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All Worthy of The Name.~»

Aundion 511

5 10— 15 Watt Oscillator
*3 O3 A—50 Watt Oscillator
and R. F. Power Amplifier
*B L E—50 Wait Oscillator,
R. F. Amplifier, Modulator or
R. ¥. Power Amplifier
*5-48—50Watt A, F, Ampli-
fier and Modulator
33275 watt Oscillatorand
R. F. Amplifier
S504A-—-250 watt  Oscil-
lator, Madulator or R. F.
Power Amplifier

500 — 500 watt Special Os-
cillator

52085000 watt Oscil-
lator and R. F. Power Am-

1 plifier—water cooled

363 — 714 watt Screen Grid
R. F. Awmplifier

SBO—-75 watt Screen Grid
R. F. Amplitier

BB 1 —3500 watt Screen Grid
R. F. Amplifier

*36 6 —Ahalf-wave hoteath-
ode, mercury vapor rectifier.
Medium Curreat.

572 A half-wave hot cath-
ade, mercury vapor rectifier,
Heavy Current.

GO 1 —Vis-ion Neon lamp.
802 - Photo Electric Cell.

REG.V.S.PAT.OFF

The De Forest reputation for
engineering skill and pains-
taking precision has been
zealously pguarded in the
production of all De Forest
receiving and transmitting
Audions. The De Forest
Engineering staff is continu.
ally bringing out new de-
velopments which will be
announced from time to time
in this publication.

plate resistance and high mutual conduc-
tance. Non-microphonie because of special
design of filament and rigidly supported
elements,

*422A— Vuluable for portable installa-
tions. Filament raiing .08 amp. at .3 volts.
Operating characteristics and hfe same as 422,

*49P — Non - microphonic long - life — 99
type tube.Valuable for portable work, Sturdy
and uniform, Containing the special oxide~
voated filament standard with a)l De Forest
receiving Audions,

*3O0BA —Au improved “50 watter” inter-
changeable with standard—03A types, Fa-
pecially valuable as a medinm power, self-
excited oscillator or radio frequency power
amplifier.

*% 11— Audion 811 is similar in construe~
tion to 303-A but also suitable as an avdio-
frequency amplifier as well as an oscillator
and radio frequency power amplitier. Inter-
changeable with standard—11 types,

*5 43— Designed especially as a modulator
or audio-frequency power amplifier, Inter-
changeable with standard—45 type Trans-
mitting tubes, .
*JB6—A high grade hot-cathode mercury
vapor rectifier, Especially designed to pre-
vent breakdown bet ween anode aund filament.
Filament eating 2.50 volts al 5 amps, Max.
inverse peak, 7500 volts,

For further information consult
your local dealer or address—

De Forest Radio Co.

Passaie New Jersey

The new D. C.
Sereen Grid
Adudion for
Portable Sets

Aundion 422A

Transmitting 422 1long life, oxide-coated filament R ece i v i n g
‘ng'i(!h }r}tsurms (ixm(;i)le ewigsion. blnt‘er(:hanﬁe-
v able with standard—22 type tubes but witha k I .
Audl()ns higher actual gain per stage becans:: of Jower A n d 1008

401 A—Detoctor-Amplificr
4 1 @—Power Amplifier

4 1 2A—Detector-Amplifier,
Power Amplifier,
*4PL~Standard D. .
Screen Grid Amplifier.
*422A—A 60 m. s D. C.
Sereen Grid Det.-Amp, :
AP A -A. C. Sercen Grid
Amplifier,

4 26— Amplifier {A. C. FiD)
42T - Detector ~Amplifier
(A, C. Heater Type)

4 4 0—High Mu Audion
448 —A. C. Power Amplifier

4TNA—Power Amplifier,
Last Audio Stage

47T B—Power
Last Audio Btage

ABO—Full-Wave Reclifier
(125 M. Ay

481 —Half-Wave Rectifier
(110 M. Ay

4 50—Power Amplifier

*EOP—80 m. 2, General
Purpose

Amplifier,

RUMFORD PRESS
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~ That’s the number who have put their
reliance in the A.R.R.L. Handbook

All over the world the Handbook has been sent, in five successive editions,
to tell its story of practical amateur radio to beginner and old-timer alike,
It has quickly established itself as the standard manual of the practicing
amateur. Everywhere it is hailed as the greatest fund of helpful information
that an amateur ever saw.

And now, with the necessity of printing additional copies for the orders that
roll in every day, additional material has been added in the same helpful
fashion. We are now distributing

1

The Sixth Edition of

By Handy & Hull

Revamped and overhauled as the Handbook always is before each suc-
cessive edition, this new printing contains new and modernized material on
two subjects of current importance: Crystal Controlled Transmitters and
Radiotelephony. Thus, more than ever, it contains the answers to your ques-
tions. Between these covers is everything the A. R. R. L. can think of that is
worth the telling for the guidance of a practical radio amateur.

It tells the story of amateur radio; what it is all about; how to become an
amateur; how to build and adjust your apparatus; how to operate your
station.

For the more advanced amateur there are working descriptions and building
instructions for all kinds of receivers, transmitters, antenna systems, frequency-
meters, power supplies, modulation systems, monitors, and keying methods;
and detailed explanation of the complexities of modern operating procedure.

A world of valuable information, printed in “QST’’ format and bound in
-durable paper covers so that the price may be modest.

Blue-and-(yold Paper Cover, 51.00 Stiff Buckram Binding, $2.00

We honestly don’t see how you can get along
without the Handbook. Order yours to-day!

American Radio Relay League, Hartford, Conn., U. S. A.




Contribution,

In line with the policy of keeping abreast of the
times, Aircraft battery No. 596 was designed—a
Burgess contribution to the country’s newest
transportation and industrial giant. Actual ex-
perience has demonstrated that the rugged Bur-
gess “stick” construction admirably -meets the
exacting requirements of Aircraft radio.

st g

BURGESS BATTERY COMPA

MADISON, WISCONSIN




F. E. Hlandy, Communications Manager
E. L. Battey, Asst. to Coms. Mgr.
1711 Park St., Hartford, Conn.

Making and Keeping Schedules*
) By E. A. Hubbell t

T is easy o make schedules with stations. A consistent
I operator on 3500 ke, has perhaps a request once every

week or two for a “sked,”” if he does any great amount
of work on. the air, However, this does not mean that these
schedules will be either profitable or successful. A schedule
to be profitable should be made between operators of ap-
proximately the suine speed or copying abilities. Further-
more, the definite purpose for which the schedule is made
must be uncerstood or agreed to by each operator for
satisfactory results.

It is absolutely exasperating to Q80 some of these new
hams night aiter night, when they cannot copy ten, or even
five per, and when the whole QS0 is made of QSZ and slow
sending. It is understood that these men must get their
training somewhere, but that place is nof on the air. It is
very possible to work up a decent copying speed through
the use of the commercial stations so conveniently (?)
. dotted about on the frequency spectrum, It is-possible to

become & good operator through listening to good opera-
tors, and through studying frequency articles in @97 and
the Handbook .

Why should some new ham take up an experienced oper-
ator’s time in learning the code? That ean be done hy per-~
gistent copying of commercialg. Likewise, why must a new
ham learn his procedure from QSO entirvely? There is plenty
to be learned in the Handbook and QST. So, put some

~more study and thought on both sending and receiving,
and more than a little on operating, before making sched-
ules.

Make your skeds with a definite purpose. Explain to the
other fellow that you waut to haodle traffie, or that you
want to chat, or that you want to test, or that you merely
want code praciice, before you make the *sked.”” Then he
will be prepared for what you want to do, and he can refuse
the sked, if he doesn’t wany it.

If your puspose i to haudle traffic, have some for the
other fellow. Not necessarily three messages an evening,
bat have one every now and then. If you cannot pick them
up on the air, originate a few, If your purpose is to chat,
make notes of what you want to talk about before the Q30
begins. If you want to test, have everything ready for
the test,

Keep schedules by being on time, if possible. Keep sched-
ules by being on frequency. Keep schedules by thorough,

' patiend, sincere and repeated efforts by trying to Q8O for at
leasi. four or five skeds after the first failure to QSO. Too
often fellows quit & "sked” if the other man is not there on
the dot. Howaver, circumstance makes it necessury for the
best of operators to miss “skeds’” now and then. So have a
little consideration for the other fellow’s dJifficulties, and

. make them as small as you can, by trying your best to
be an.

Traffic handling is the best siuff to cement a schedule.
When you know the other fellow is there, with traffic to
push through, you will be there also, to help him out. And
“hen you firish the job, don’t keep him from his next

*sked’ by a long-winded chat, but let him go. In all opera-

tions, apply the Golden Rule,

A recent article in QSY referred to the opetating done by
sommercials, lhe thing we must admire about commer-
cials is the way they are more on schedule, If they have any
traffie, they ean get it off, because the other fellow is there

*From the Diecember igsue of * Tween Sheds,

1 WYERU, 217 N. Fourth 8t,, Rockford, 1it. — ORS, 00,

OST FOR MARCH, 1930

when he is supposed to be. Radio becomes increasingly
more interesting, and profitable to a man, if his schedules
work when and as they are intended to work.

Off-Frequency Stations
A Request from the U.S.N.(C)R.

HE general subject of amateur frequency observance

is discussed editorially this month. In addition some

specific interference troubles and possible conse-
quences were discussed in the columns of February Q87
with special reference to the 7000 ke, and 14,000 ke. amateur
bands.

Now comes a iriendly request from the Navy Department,
relating to interference noted on the 4045 ke. channel ad-
jacent to the 3500 ke. amateur band. The Naval station at
Pearl Harbor, T. H. and reveral Naval Reserve stations
east of the Mississippi River use the channel on which
interference has been found. The Navy Department does
not, wish to have to take official action which might bring
hardship to any amaieurs and therefore requests the careful
and prompt consideration of amafeurs in adjusting and
mwionitoring transmissions to keep them always within the
amateur bands,

With two such excellent “markers’ as NAA (4015 ke.)
and WIR (4054 ke.) there is no excuse for an error in eali-
bration that permits an amateur to adjust his transmitter
to 4045 ke, In cases of repeated interference after due notice
has been given we believe that the Nuvy Department is
entirely justified in taking up the complaints through official
channels and have little sympathy for the eperators re-
sponsible for the off-frequency operstion. Continued ecare-
lessness or wilful off-frequency operating cunnot be per-
mitted, especially when it may injure our good friends in
the Navy Department,.

All amateurs are requested nnce mare o attend to their
methods of frequency checking, and to make a practice of
checking adjustments and measuring frequency regularly
before going on the air, to effect a speedy improvement in
this situation which has brought in complaints concerning
different amateur bands. After all, careless or improper
methods are our worst enemies, Prompt formation of the
right habits in operating procedure and adjustments will
get at the heurt of the situation, Every station should have
a good frequency standard to be used daily and to be checked
often for permanency of calibration.

A

A.R.R.L. PINS FOR MEMBERS, O.R.8. AND 8.C.M.’S

A pumber of inguiries has been received recently re-
garding the availability of suitable insignia for Qfficial
Relay Station appointees, This item i8 written to point
out that there ure now three kinds of membership insignia
available, making it possible for us to recognize fellow
members instantly when meeting them at hamfests and
conventions or when visiting with out-of-town hams.
Hpecial emblems for OLR.S. and for Section Clommunica-
tivos Managers of the same size and form as the well-known
black and gold A.R.R.L. membership pin but differing in
eolor were authorized by the League’s Executive Com-
mittee late in 1026,

The new pins have a neat and attractive appearance. Al
bear the design of the standard membership pin but red is
authorized for Section Managers — and blue as & back-
ground for Official Relay Station appointee’s insignia, The
pins are advertiser elsewhere in this issue. IDon't forget to
jnehide your O.R.S. certificate number when ordering, OM
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T'he several amateur stutions responsible for the b st
traffic work — the ones that arve “'setting the pace’ in
worthwhile traffic handling — are listed vight up oear
the fop of our B,P.L., the figures giving the exact
standing of exch station accurately,

All these stutions appearing in the Brass Pounders

teague are noted for their consistent schedule-keeping
and dependable message-handling work in amateur
radio. Bpecial credit should be given to the following
stations (in the ovder listed) responsible for arer one
hundred 4ieli1,erie\ in the mmessage month: WBAD,

b 1HR WHEAKYV. WIMEK, WoCOS,
WABWT, WTAA AT, KAIDJ, W ’Q[T ‘Vﬁ(‘BW WEHM,
WACEFL, W2PF, W7BS, Wb

Deliveries count! A total of 200 or more bona fide
mpssagm bandled and counted in accordance with
A.R.R.L. practice, or just 50 or more detireries will put
¥ou in line for n piage in the B.P,L. Why not make
more schedules with the reliable stations you hear and
take ste lps to handle the traffic that will qualify you
tor B.P.L. mermbership also!

¥ These figiures wre one~-half of a two-months’ report.

High-Quality Signals

2300 ke, band: WI1ACH, WIAJB, W1AOI, WIBDX,
WIBMX, WICGX., W IFQR WM, WIIT, WI1QT#,
WIZL, W % 2ALK, W2ALO,
i WRADE,

IBQLC,

WiHAWEQ, N W‘?B“‘T W %(x% WAL A (eel

W30Z, WaUX, Vv4AB\“ WAIR, Wi0C0* WHAPG,
WTAAT*, WHAP(Q), WBARN®W W'&\‘\"C“ WRBAA,
I

Q RDIT, F.,
WaID», WNLT WS’\M WSO K, VV:\(,L* VH‘?WY W&VVO

WOAPG, WOBN, WIRZO*, WACFL, WICOG, WICUH,
WYY WIDCD*, WIDLG, WIDSC, WODXP (cei,
WOUDXZ#+, WIEBQ*, WIEHD, WOEJQ, WIEMRX*,
WOENF, WOERU*, WOEZQ, WOFLK, WaFUD, WOGBT,
WIGKF.

7000 ke. band: W1ABZ, WIAFP, WIAGI, WIAGN,
WIAMD, WIANH, W]BJ(“ WIBEKS, WIBNM, WiCTIO,
< WJ’\IK***** W h[ WIVS, WIWYV,
W2AUN, W2BCM, W2BFF, W2(!XL,

ZF ;‘;I, W?GX, W2KR, W2QN*, W2RQ. W2UK, W2WT,
Vi3ABO, WSANH, W3A0J, W3BF, WiBUF, W3EE, *
V\'.&HG, V3UT, WIAAQ, WHET*, WAHE* W4T L, W4LM,

WAPM, W4PX, W4RM, WiWN, WIWZ, WIAFGH,
WHAFKH, WHAHI WHAOM, WSBAT, WiBBV, WGABL,
/ D WHAVQY, WECQR, W6C LY,
WG UL WADFS, WeDPF, WHEDS, WOLEC, WOEIF*,
WBEPF, W6I0, WoKD, WONZ, W6PW, W6TM, WAW,
ZBJ, W7EL, WTYA, WSADS, WSAGI,
\WRARYX, WSBCQ, WSBEY, WRBLH*, WsBNE,
WSBRS, WSCNR, WSCPC, WCPM, WSDGM, WSDUQ,
WSDWQ, WRDYH, WSEB, WREQ, WSF2, WBGEZ, WSIM,
WSJB, WSLT, WRI\P WRSE WOACU*, WIACT,
APM, WOAGH, WOAQS,
WOAQZY, WOARK, V... D), WOAZY, WORAZ, WOREZ®,
WoBAlG, WOBNW, WOBSH, WOBVH, WaCOS%, WoCRD,
WACTWH, WOCVN, WoOUT \WODRBJ, WODN, WoDXP*,
WOEFL, WIEGE, WOEGT*, WOEGW, WoE
WYEOP, WOEPY, WOETD, WOFGE, V
WOFVY, WOFZ(Q, WIGHW. WoOB,
%, XIAM, K4BJ, I\4DI\, mm:x VK
K21 TK2HC, VKZRE,
VESDA, ZL2AB, ZL2AC,
14,000 ko. band: W1ABN, W1 AHC, WIAXA, WIBJD*,
WIBUX, WICIO, WICAMX, W1DA, WIDP¥ WIMEK,
W10G, WIOK, WIVC, WIWE, WIWV, W1%4, W2AEY,
WIBG* fca), W2FL*** icc), W2FP* (c), WOIN#WE,
W2NB, WINM, W3PFH WiAKM, W4E], W4PD,
WHAAK, Wi3BCM, WiQJ, WiWG, WEAFC, WBATT,
WHBAM, W6BUX, WOBXTL., WABXW, WoOCURbe:
WHCZM, WEEGK, WHWB*, W7EEK*, WTEL, WSAFM,
WSBWW, WECPC, WEC'RA, WSCTT, WSDJV. WSDRP,
WSFZ, WOANZ, WOYBHH, W WODEF#* (c.c),
WODGH, WIDXP* (co), - :
L Y

A x‘\[(' Vh“BG v , ¥ szJ (.x)UD (..xSBJ Lx’)IS*
G5KH, G5ML, GSWT\* U)YG G5YR, (.xbLL* GOWN,
GEWT¥, GSNF*, GS8(UB, PY1AA, PYIAH* PYIAW,
PY1CA, PYZAD, PY2AY, PY2BA, PY2BF, ON4FP

ON4AWW, ON4HC, OH2NM, LU3DH*, LUGFC AR BG
ZIL2BX, NKF, X0A, Z81P,

Gond 14,000 ke. fones: WHANZ*, WaQY,

Giood 3500 ke. fones: WIATN, WEABF, WERBJ, WaRTQ,
WEEX, W6KT, W8AJH, WSCVR, WSDCE, WSRD*,
WRWE*, WEWO, WOBAG, WIBIW, WIBWI, WOFKE¥*,

Well-opernted stations: WIMEK*, WIWV, W2BEER,
W2CX L, W2FL, WaIF, W2S(, WIHG, W30FE, W40,
WOEAKW, WBAM, WEAWP, W6CUH*, WETM, WTAAT,
WYER*, WSRAJ, WSCEQ, WRCTUG, WRCSU, WSDYH,
WSEB, WSHE, W8&ID* WS3LT, W9APY, WoBZO,
WOCOS, WICYQ*, WODXEZ, WoEJQ, PY1AH.

PREHISTORIC SIGNALS

3500 ke. band: WIACYV, WiAFEZ, WIART, WIAPL,
WIBGW, W1BHJ, WICAA, WIACL, W2AVQ, W2BAE,
W2BCK, W2ZBWI, W2GP, W3AIR, W3AS0, W3ER,
WRACE, WEAVA, WRDYV,

TON0 ke. band: WIACFE, WI1AFA, WIAWE, WIBON,
WICDT, WICKD, WICNZ*, WIEA, WIGW, WIRW,
WIVZ, W2ZAFO, W2AIS, W2AVS, W2IBHR, WIBIA,
W2BJE, W2BOX*, W20VJ* WGP, W2HH, WIZRS,
WG, W2v(Q, W3ACW, W3ATW , WIAPF o WRARD*4x,
W3BHD, WiBHP, WiBNU*, WiBQV, WiNA, W3PX,
WAAEF®, WHAGR, WYFT*, WAGK, WAHU®, WiKQ,
WILT, W4SX, WHUY, WAZW, WIAINw-s WHANA,
WaBIQ, WiGR, WSHV, WiKD* WGAIN, WEAKW,
WOEAQE*, WOAYC*, WHEBAX, WOCTZ, WOCOUM,
WHEDAK, WoDUI, WeDUT, WeDWY, WOEDV, WEEGR,
WEVT, W7BRB, WIFQ, WrQD, WSAA#, WSADJ,
SAED, WRAEW, WKAKQO, WSAKZ, WEALB, WSANK,
17, WSBTH, WHBUH, W&CI, WR(CJ, WSCMB,
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WRONX*, W 'NZ, WSDAR, WSDBE, WsD(C, WSDEN,
WEDID, WaDJV, WSDPT, WSEK, WS3MA, WSNR,
WERX, WETI, WOAEA, WOAGK, WH9AK, WIAKG,
WOAKYV, WIAQG, WIASH, WOAYW, WIAZN, WOBDW,
WOBIL, W9BJC, WOBLY, WOBNF, WOBUH, WoCHI,
WOHCIC, WIOCLU, WACRJ, WoDOM, W9DPR, WaDQ,
WIDTS, WiDWK, WIECZ, WIELO, WIENV, WIEVE,
WOFNK, WOFTZ, WoGDM, WYGHM, WOHD*, WOPP,
WOPT, WasP, WoUs+, 22D* VE3BO, VEIBQ. VE3ER,
VE3JW, VE4BR, GSRZ*, G5PL* G5RM, G6NT, G6WY,
HCIFG, 0A4), K4AAN, K4YT, K7AK, KVANS, K7FQ,
FSEF, FSEX, F8GDB, FSWHG, F8XYZ, NNINIC*
NNCWS, NNCAB, YM4Z0, EU2AL, OZ7Y.

14,000 ko. band: WSDHC, WIBZS, WOGHH, WOMT,
G5PL, G6GD, GeWY, VE3BO, EARt16, OK1AU, CTBI,
OHINH, RKV.

Noxe. — T'he stars indicate the number of extra times
stations were reported.

Traffic Summaries
({DECEMBER-JANUARY}

Pacific led by Los Angeles, |
Central led by Chhia. .,
Atlantic led by Maryland- Uelaware—D ool
Midwest led by Yowa. ... ... .o,
New Englard led by Eastern Mass,
Hudson led by Northern New Jersey'...........
Dakota led by Sonthern Minnesota. ... .., N
Northwestern led by Washington, ...........
West Gulf led by Northern Texas. . ....
Southeastern led by Florida. ..... ....... e
Roanoke leci by Vieginia, .. ... ... ..
Delta led by Mississippi e
Rocky Mountain led by Colorado. . ............
Ontario. . ... ..
Prairie Jed by Maniteba, ... .. ... oo
Guebee. . i e
Vanalta led by British Columbia. .. .. .... .. .
K69 staticns originated 13,201: delivered 11,107:

31,362, total 57,486, (84.5% del.)

reluyed

The T.0s Angeles Section in the Pacific Division took the
Traffic Banner away from East Bay this month after the
Iatter had carried it for two successive months, This banner
goes each month to the Section with the largest total of real
messages, and so far it seems to be a private fight between
Log Angeles and East Bay, Ever since the institution of the
banner gne of those sections has carried it, ’Whv don't the
other sections get into action and make 1t a * free-for-all”’?
A traffic summary showing the standing of the various
Dhvisions for the past month is printed above. What place
does vours take? What Section will earry the Banner next
montb and help their Division heud the list?

L0OS ANGELES AND EAST BAY SECTIONS
CONCLUDE TRAFFIC CONTEST

H,a.ve you noticed those sixth district stutions in the
BPL? And which stations have been carrying the traffie
banner? Then we are sure yon will be interested in a sum-
mary of the results of the contest which was cc
between October 26, 1928, und November 15, 1929, follow-
ing a challenge by the Fast Bay Section,

The com.petition was mutnally financed by the two
Rections, Three cups were awarded and these are shown in
the photograph with their custodian, Section Manager J.
Walter Frster of the Eawt Bay Section. The large cup is
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held by the Bection Mauuger of the winning Section *for
the Section™ and the smaller cups awarded to the high
traffic men in each Section. The losing Section furnished
certificutes for presentation to every O.R.S. in the winning
Sectinn also. The traffic totals in this contest reached an
astounding figure of real worthwhile messages, indicative
of the success of one of our most important and vital

aiateur activities, The Lus Angeles Section is pronounced
the winner aud gets the big cup! The totals of the two
Sections are as {ollows: Los Angeles, 32,478: East Bay,
24,134,

L. R. Potter, W6AKW, Lancaster, Calif., was the high
man for the winning Section, taking the cup with 3735
messuges. W, A, Hammond, W6ALX, Oakland, Calif., was
high man winuning the cup in the East Bay Seciion by
handling 3502 messages. W6CHA and W6TP received honov-
able mention as having the next highest individual traffic
iotals in their respective Sections.

S5.C.M. Frates’ comments will be of interesi. He says,

*Fveryone Lad a lot of fun, Both sections showed a lot of
other sections how to handle traffic on a large scale. T know
that the contest stimulated the traffic work in other Sec-
tions of the Pacifie Division, We of the East Bay Section
are not a bit downcast by the result, for we were out-
numbered almost three to one and as a matier of faect
expected a worse defeat. We are considering the proper
basis for another contest next year, and think other sections
in the Division may be willing to go in if we can arrive ut »
percentage basis to nullify the advantage of size,””

WIMK

OFFICIAL AND SPECIAL BROADCASTS are sent
simultaneously on 3375 ke, and 7150 ke, at the following
times: B, 8. T.

800 pom.: Sun., Mon., Tues., Thurs,, and Fri,

10:00 pom,: Mon, and Fri,

£2:00 pom. Cmidnight): Sun., Tues., and Thurs,

GENERAL OPERATION periods have been arranged
to allow every one a chance to communiecate with A R.R.L.
Headaquarters, These general periods have been arranged so
that they usually follow an official broadeast,

SCHEDULES: At the time this issue goes to press
W1IMK's schedules are being resumed after being tempo-
rarily discontinued during the period of codperation with
the Army Air Corps flight from Selfridge Field, Michigan
to Spokane, Washington aud return, April QST will contain
a revised list of schedules,

1ir
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ELECTION NOT'CES
Toall ALR.R.L. Menibers residing tn the Seetions Uisted below:

{The list gives the Recticns. closing date for receipt of
norminating petitions for Section Manager, the name of
the present incumbent and the date of expiration of his term
of office.) This notice supersedes previous notices.

In eases where no valid nominating petitions have been
received from A.R.R.L. members residing in the different
Hections in response to our previous notices, the closing
dates for receipt of nominating petitions are set shead to the
dates given herewith. In the absence of nominating petitions
from Members of a Section, the present incumbent con-
tinues to hold his official position and ecarry on the work
of the Rection subject, of course, to the filing of proper
nominating petitions and the holding of an election by
ballot or as may be necessury. Petitions must be in Hartford
oh or before noon of the dates specified, all of which are 1930.

Present Term of

Section Closing Date Present SCM Office Ends
Nevada Mar. 20, 1930 C. B, Newcombe Sept., 15, 1928
Virginia Mar, 20, 1030 J. F. Wohlford  Dec., 2, 1928
Tennessee  Mar, 20, 1930 Polk Perdue Qet, 2, 1930

(resigned)
No. Dakota Mar. 20, 1930 Burt 8. Warner July 28, 1930
Northern

Texas Mar. 20, 1930 J. H, Robinson  Mar, 7, 1930
Alaska Mar.20 1930 W. B. Wilson Mar, 28§, 1930
Hawaii Mar. 20, 1930 F. L. Fullaway Jan. 7, 1930
N.Y. ¢,

and T.. I. Mar, 20, 1930 M. B, Kahn June 28, 1930

Due to the resignation of Mr. Polk Perdue, W4F1, inx the
Tenneszee Bection, and Mr. Burt 8, Warner W9DYV of No.
Dakota Section effective at once, nominating petitions are
hereby solicited for the uffice ol Section Communications
Manager in these ions and the closing date for receipt of
nominations at A,R.R.L. Headquarters is herewith specified
as noon, March 20, 1430, Reporis from ORS in these sec
t,ics)ns should be sent to the Acting SCM listed on page 3 of
Q37T.

CANADA
Nominating petitions for Section Managers in Canada
" ghould he addressed to Canadian General Manager, Alex
Reid, 169 Logan Ave., St. Lambert, Quebec. To be valid,
petitions must be filed with him on or before the closing
dates named.
Suskatchewan Mar. 20, 1930 W. J. Pickering Dec. 2, 1928
Maritime Mar. 20, 1930
To all A.RR.L, Mewibers residing in the Sections ol
1. You are hereby notified that an election for an
ARR.L. 8ection Communications Manager, for the next
two-yenr term of office is about to be held in each of these
ections in accordance with the provisions of By-laws,
& 6, 7 and 8.

2. The elections will take place in the different Sections
immediately after the closing date for receipt of nominating
petitions as given opposite the different Sections. The Bal-
Jots mailed from Headquarters will list the names of all
eligible eundidates nominated for the posiiion by A R.R.L,
members residing in the Sections concerned.

3. Nominating petitions from the Sections named are
her by solicited, Five or more A.R.R.L. members residing in
ion have the privilege of nominating any member of
the League who holds an OLR.8, appointment in their See-
ton as candidate for Bection Manager. The following form
for nomination is suggested:

{Place and date)
Comrmunications Manager, A.JLR.L,
1711 Park 8t., Hartford, Conn.

We, the undersigned members of the A.R.R.L. residing in
Section of the. . .,.......... Division
didate for
mmunications Manager for this Section for the
next two-year term of office.

(Five or more signatures of A.R.R.L. members are re-
guired.)

The candidate and five or more signers must be League
members in good standing and the eandidate must be the
qualified holder of a Clommunications Department, Official
Relay Station appointment or the petition will be thrown
out ag invalid, The complete name, address, and station call
of the candidate should be included. All such petitions must
be filed at the headauarters office of the League in Hartford,
Conn., by noon of the closing date given for receipt of
nominating petitions. There is no limit on the number of
petitions that may be filed, but no member shall sign more
than one such petition.

4. Members are urged to take initiative immediately,
filing petitions for the officials for each Seetion listed abhove,
This is your opportunity to put the man of vom choice in
aoffice to carry on the work of the organization in your
Hection,

-, 8, Handy, Communicaiions Monager.

ELECTION RESULTS

Valid petitions nominating = single candidate as Section
Manager were filed in 2 number of Sections on or before the
closing dates that had been announced for receipt of such
petitions. As provided by our Constitution and By-laws,
when but ove candidate is named in one or more valid
nominating petitiong, this candidate =hall be declared
elected. Accordingly, election certificates have been rasiled
to the following officials:

Montana Orville W, Viers, W7AAT Jan, 21, 1930
Red Lodge, Mont.

East Bay J, Walter Frates, W6CZR Jan, 21, 1930
368 62nd 8t., Oakland, Calif,

Louisiana F, M. Watts, Jr WHWEF Jan, 21, 1930

1716 Park Ave.
Shreveport, La.
D. B. Morris, W8IM
703 Maryland Ave.
Fairmont, W. Va.

West Virginia Jan, 21, 1930

Quebec Alphy 1. Blais, VIE2AC Jun, 21, 1930
Box 221
Thetford Mines, P. ¢},
Alberta Fred Barron, VE4EC Jan, 21, 1930

Warwick Apts,, 95th St,
F.dmonton, Alta.

DIVISIONAL REPORTS

ATLANTIC DIVISION

ASTERN PENNSYLVANTA — SCM, Don L. Lusk,
W3ZF — A new policy goes into effect thiz month,
and you will receive a letter soon relative to obtain-

ing and holding an ORS, It is ituportant! Be sure to read it.
We have to take our bats off to W3NF, our RM. who leads
in traffie this month. The SCM comes second with W3QP
third, W3QP is very active these days. FB, Juck. WiBQ
has a fine total, but will have to cancel some of his skeds
due o sehool QRM. W3AIZ is working all bands with a
210 and handling traffic nicely. W3GS will be QRI. with
schonl wurk from now until June. His eall in Washington,
. C., s WABF. W3MC has been appointed Official Ob-
server and turned in a nice list of offenders. W3TB says he
will he running an xtal set before long with an 852 as a PA
W3IAKB couldn’t find time for ham radio this past month,
W3DZ hus only 200 volts on his xmitrer, WRDHT is

Iv

baving = lot of trouble with his college work, W3AUR
organized the Lower Merion Amateur Radio Club and wants
to hear from men in this section, FB., OM. WSVD ix re-
building his station complotely. W3CDS reports no traffic
and no skeds. W3AZF has a 250-walter xtal controlled.
Traffic: W3NTF 330, W3ZE 164, W3QP 162, W3RQ 117,
W3ATZ 115, W3GS 95, W3MC 62, W3TB 51, W3AKB 19,
W3D7Z 14, WSDHT 12, W3AUR 3,
SOUTHERN NEW JERSEY — SCM, N. R. Weible,
WIBWJ — Activity in this section continues to increase
and a great number of stations are getting their share of
traffic and DX. W3ASG is bigh man this month and finds
that good schedules help roll up the total, ‘The total at
WADH was badly eut because of "‘hnstmas holidays,
WARAFN sent in a very good initial report, W3BWJ found
maore time for operation this month. W3S0 will soon be
operating on schedule, W3ATP and W3AIU keep their
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respective towns on the traffic map. The shack at W3AWL
is being relocated. W3ATJ has had bad QRM from the
rush for new automobile Heenses.

Traffic: W3ASG %8, W3DH 59, W3AFN 50, W3BWT 42,
W3S0 29, W3ATP 14, W3AWL 7, W3AIU 7, W3A'TJ 4/

MARYLAND-DELAWARE-DISTRICT OF COLUM-
BIA — 8CM, Forrest Calhoun, W3BRBW —- Fellows, let me
thank you sl for your splendid codperation in making this
one of the ranst active sections in the League. I also want
to thank all the non-ORS who are sending in reports.
Maryland: W3BBW leads the state, but missed the BPL
hy four. W3CGC is close upon the SCM and made the
BP1, on deliveries, FB., W3LA, a new RS, belped in the
Spokane flight cobperation. W3AFF, “the voice of Western
Maryland,”’ sent in a nice report. W3GF sent his report to
the wrong =ddress and nearly missed the issue, W3AHL
apent. the holidays at his station in New Jersey, W2ARO.
W3DG worked ON4KA and ZLIFR on 7 me. W3NY was
Q8O LIT3FA twice and CF2AB once. We have an old one
back with us uguin, W3AEA, who iy trying to get back in
shapeagain W3ED promises to help us put this section over.
Two old-tiraers are also starting in Baltimore again: they
are W3AHG and W3BD. W3AJR js QRL school, but han-
dled some traffic. Delaware: Only one station reported,
W3AJH, who said things are nil there. T sure wish the
fellows in this state would follow the Maryland non-ORS
and send in some reports.

0. of ¢.: Our RM, W3BWT, did some fine work on the
Army Arctis flight. W3PM, a new ORS, sent in a good report
and wants skeds on 7000 ke, He also handled ABS traffie,
W3ASO was quite busy during the fHight and had our YT,
W3CDQ, as un op at his shack, W30Z, another newcomer,
sent in a gond first report. W3BF arratuged more than nine
skeds and says he cun handle at least 50 per week over
them. W3CAB did some fine work with W3BWT on the
Air Corps fight and got some greai publicity for hams.
W3LX also helped out at W3ASU: W3CDQ keeps a sked
with our director, WSCMP. W3GT was op on AB6 during
the flight, W3ALF is still on 14,000 ke. W3AKR just came
onut of the hospital in time to report. I wounld like to congratu-
Iate all who helped with the Army Air Corps flight for their
fine work,

Traffic: W3BWT 723, W3BRBW 196, W3CGC 171, W3PM
134, W3ASO w6, W3LA 94, W307 X4, W3BF 66, W3CAB
54, W3AJR 21, W3AFF 21, W3CDQ 18, W3LX 20, W3GF
12, W3GT 10, W3ALF 8, W3AHL 7, W3AJH 3, W3aD(G 1.

WESTERN NEW YORK--8CM, ¢ & Taylor,
WXPJ — The work of amatenrs it Western New York this
month was exceptionally fine,. WSADE, WSAFM, and
W8OA handled traflic between Buffalo, Niagara Falls and
Lockport, directing the reconstruction of destroyed power,
telograph sand telephone lines, WSCHG did his part in the
Lackawanna R. R. tests opening up communication between
Buffalo, Binghamton and Scranton, Pa. The SCM thanks
all those who were active {or their faithful service which
was so guizkly rendered in (009, A.R.R.L. style, The ORS
who failed to report this month ean expect to have their
ORS cancelled as 1 stated a few months ago, that all
ORS who failed to report would be cancelled. WSABV has
been assigned the job of OO and will report all bad sigs
and off-frequency stations to A.R.R.L. Headaquarters.
Another (Mfficial Broadeas‘ing Station has been added to
Western Mew York — WSAFM. Some very find radiofone
stationy are now active in Western New York, and the
3CM would like to hear from the operators. WSRADE
rebuilt his transmitter in less than a half hour. WSAGI
operates ramote control for B.B.C. Co. WSAKZ is handling
tratic. WBAMA wrgently requests the gang fo come to
the A.R.E.L, Convention at Erie, Pa., in 1930, WSAPD
har built a new 714-watt transmitter. WSATH has been
bandling a. few messages. WSAVM is studying the [7.8.N.R.
code. WBAWM has besn experimenting with a low-power
transmitter. WBAYN expects to handle traffic again.
WBRAV suffered antenna loss during sleet storm, WSBEN
and WSBFQ have been Landling traffic. WS8BCM has a
new tilter system. WSBGN states that 25% of the hams on
14 and 7 e, are out of the baud. WSBGYV is doing fine
traffic work, W8BHK is handling traffic again. WIBIF
worked French stations and many @'s and 7's. WSBJO
makes the BPL this month. W8BMYJ, the ORS of Glovers-
ville, is handling traffic, W8BUP has joined the U.8.N.R.
WARBWT is working 7 and 14 me. WRBY D wunts schedules.
WSCMW states hiv new 132-foot Hertz antenna gives him
200% better results than any other antenna, WS8CNX
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handled 192 messages. WSCPC worked ZL3AJ and Z8IP.
WSCSW is building new fone set ab college. WBCVJ is on
14 me. and states it's not so good as yet. WSCYG is going
sbrong again with traffic and echedules, WRCYQ hopes to
make the BPL every month from now on, W8DII has many
schedules. WEDME got his new amateur first ticket,
‘WRDQP wanis schedules west of (Glen Falls, WSDSA
has many schedules. W8DSP ix bandling traffic. W8DYI
is & new ham at Dunkirk, N. ¥. WBOA copied AB8 Satur-
day, January 11th, and turned in report of Army fliers to
local newspapers. WBQRB wants schedules. W8TH handled
messages during storm. WSUT. expects to build a small set
for handling local traffic.

The Radio Association of Western New York meets the
second and fourth Saturday of each month at 113 High
St., Buffalo, at 8:00 p.m., in the Gratwick Laboratories
Building. * Welcome™ is the password.

The Jamestown Amateur Radio Aassoeiation meets Fri-
day evenings in the Westminster Presbyterian Church at
West 3rd St. and Larkin St.

Notice to ull ORS holders: Please inform me at once if
you are not active so I can cancet your ORS and reissue
it to others who are worthy of holding same.

Traffie: WSADE 4, W8AGI 18, W8AKZ 38, WSATH 8,
WRAYN 12, WBAVN 5, WRBEN 39, WEBCM 83, WSBFG
24, WRBGV 16, WSBHK 31, WSBIF 22, WsBS(O 214,
WEBMJ 24, WRBUP 13, WSBUT 3, WEBYD 11,
WSCMW 72, WSCNX 192, W8CPC 33, WSCSW 2z,
WSCVY 3, WSDII 118, WSDME 25, W8DQP 231, WSDSA
19, WSDSP 84, WSDYT 28, WR0A 67, W8TH 6, WaUL 1.

WESTERN PENNSYLVANTA — 8CM, A. W. MeAuly,
WRCEO — WEDLG, with a bunch of schedules working
in fine shape, leads the section this month, WECUG also
has a nice list of schedules, W8YA is active as usual,
WSCFR is planning a irip to Brazil. WSCMP hag a new
ORS certificate on the wall, WSAAQG is operating in the
3500-ke. band now. WSCEO and WSHK handled press
from the Army planes on the Michigau-Spokane Hight.
WEDHW handled a few in spite of medicul exams, WSAJE
says that it is hard to make QS0 after dark. W8AGO has
eompleted his new erystal-controlled transmitter. WRDKS
sent in another fine long letter about activity in Uniou-
town, WEAYH is building a new 357%-ke. transmitter to
handle U.8.N.R. traflic. W8APQ is joining the U.S.N.R.
He landed an amateur extra first at the last exam. FB, OM.
WBCRA is putting up s new antenna to work all bands.
WECQA reports from Wairen. WEDNO ean now work
all bands, W8DYL has installed a new mercury are and a
new TP TG 14,000 outfit, WSAVY reports vegularly.
WSEBHN has applied for 14,100 ke. phone privileges.
WS8DNU has cards from several foreigners worked, The
Erie Amateur Radio Club is open to every one, whether or
not he owns a transmitter. Try a meeting.

Amateurs in this sertion are warned to wateh their fre-
quency closely, Many hams still continue to operate with-
out the use of a onitor. Anyone who can afford any kind
of transmitter can afford a monitor. Thiv is especially im-
portant when working in the varrow bands. Goed radio
weather is here, Make the most of it.

Traffic: WSDLG 301, W8CUG 182, WSYA 94, WECFR
78, WSCMP 68, WSAAG 38, W8CEO 25, WSDHW 16,
WSBGW 10, WSAJE 10, W8GT 8. WRAG( 6, WSDKS 4,
WRAYH 29, WRAPQ 24, WBCRA 15, WRDNO 15,
WSCQA 12, WBAVY 6.

CENTRAL DIVISION

HIO — 8CM. H. C. Storck, WSBYN — Hurrah for
O our side, gang! Five in the BPT, this month! It's
gretting to be an old story about WRCNO. She leads

again this month — and what a total! WSRN also turns in a
great total, tving with WEBBR. We ugain lose WSRN as he
i8 going to school in Chicago. He will be senior op at WFL
while there, WSRBBR deplores the fact that there are few
reliable schedules to be had, WSGZ got his total from the AA
nets, WECRI got his total and made the BPI, in just ten
days of operating. WSCWC iy still numsing a broken wing.
WENP iy using an 852 and reports FB results. W8AQ is now
ORS and reports that he worked WFA on 14 me, WSADS
is building a new receiver, a * Beareat."” WSBKM reports
traffic business booming. WSDTC is again on the air.
WSBAC is now guing it in double harness, WSDDF has
gone back to Purdue. WRAPC wants schedules in Cleve-
land. What say, Cleveland gang? WSLI has been having a
fine time copying AB6 via WIMEK, W8DDK is putting in
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as much time on the air as his work allows. WEDMX re-
ports still more pep at his station. WSCCS says he has not.
beenr on nuch because of bad QRM, WECX desires a sched-
ule in Columbus. We regret io announce that WSAYO is
with us no longer. He has accepted a position with KOY in
Arizona and will be a W6 there. Sorry to see sou go, OM,
and best o' Inek., WSARW has been making his phone perk.
‘WSBEA is moving his station to the attic again, WSIF
says hig east generator brush went West and wants an
explanation, Hi. WSDBEK reports that their ¢lub hag new
rooms in the Norwood Power Building, W8OH is kept busy
operating both that station and the une at bis high schaol,
WSDDQ. WBDPF is putting in crystal control. WSBBH
has hopes tn being on the air again soon. How often must
the SCM appeal for reports on good siguals and well oper-
ated stations? Let’s have more of them, How many opera-
tors are there iu this section who are too bashful to apply
for ORS? A sincere interest in traffic is necessury, though.
We don't_eare to eorrespond with operators who want wall
paper only, Here’s also a call for stations possessing well-
ealibrated frequency meters to serve ag Official Observers.
If any of you ean qualify for either of these, let’s hear from
vou, The SCM will have his big station going again shortly,
Meanwhile, be is licensed as WSMR with the little one, So
long for this time,

Traffie: WSCNO 491, WSRN 245, WSBBR 245, WS(GZ
230, WSCRI 216, WBCWC! 171, WRBYN 108, WSIC 93,
WSNP 81, WRAQ 6%, WSADS 63, WSBKM 56, WSBAC
42, WEDDF 10, WSAPC 29, WSLI 17, WRDDK 17,
WBDMX 12, WSCCS 11, WBCX 11, WSAYO 10, WSARW
9. WRREA 7, WRIF 5, W8DBK 5, WSOH 2.

KENTUCKY — 8CM, J. B. Wathen, ITI, WOBAZ -—
Encouraged by the spirit shown by the Louisville gang in
.:u'gamzing a radio ¢lub, the SCM offers the duplicate of
prize won last year by W9FS, Ru]eﬂ of contest are same as
before. WIAZY got all his traffic an 7 me, W9OX specializes
it new hams, WIOAUH is snagging furiners as usual. WoGBX
likes to mix DX with his traffic. WOEYW is on regularly
without QRM from BCTe. A new xmtr gets xtal reports for
WIARU. WIGGB's lower total is due to waiting for grid
leak, WOELL craves response from Ky, hams interested
in U.8.N.R. WOENR has replaced his 852 with 210 to in-
crease DX, WOBEW got new power transformer, WOGAQ
new tubes and WOCEE got nothing - but ke reported!
WOAIN not under way good yet. WIFZV has 500 w, more
or less perking on all bands. WOFKM has rebuilt everything
from sky-hook to ground-clamp. WOGAL is eme('ting a

7-me. xtal, WOAXTU and WIBGD are new calls in Touis-
ville, WOBAN wants ham fotos to fill his ** Wha's Who™
book, WIGJE ir once more getting active, In order to hear
his new xmitter, WIDQC hopped off to Cuba, WIFQN has
rebuilt around an 852, WOBW/I's protégé, WIEGO, is
coming along fine, An 852 on 14 and 7 me. and two 203A%s
push-pull are blushing at W9BAZ. New members in the
Section are requested to get in touch with the SCM or the
RM, WOAZY.

Traffic: WOBAZ 103, WOAZY 77, WoOX 70, WOELL
38, WOAUH 24, WUGBX 20, WOEYW 19, WOBAN 15,
WUGGE 15, WOCEE 14, WOENR 12, WOFKM & WoBGD
7, WAIN 6, WOARU 5 WOFZV 5, WOAXU 4, WOGAL
3, WIGJE 2.

WISCONSIN — 8CM, C. N. Crapo, WOVD — WIFSU
hag new antenna and wants schedules on 3.5 me. to boost
big traffic totals. WOEBO has been on 14 me. most of the
month, WODJK rebuilt his ontfit and still has a high tratfic
total, WISO has been doing a lot of organization work in
the (ollege Radio Union. WIDTK wins a year's subserip-
tion to QST from WOIESF., WOESK is rebuilding. WODND
is arranging schedules with WODLQ, WOEGU and west
eoast. WOEFX blew his 210 and is now using a 250, WOFAW
expects an 832 next pay day, and after that he wants to get
into the BPL. WOFSS has been appointed Route Manager
for Wisconsin, WIAZN has new nine-tube crystal-controlled
transmitter going, and reports very good results. WODLQ
doesn’t have much time to pound brass. WOVD has been
busy building a new frequency meter and calibrating coils
to cover all the amateur bands. WOBWZ is on oceasionally,
WHESM now has a 2044 on 14 me, and rerorts good results
all over North America, WIEY H has been working a little
X lately, including KFR6 and Australia. WOESZ reports
for the first time and has 50 watts and a Hi C Hartley on
23500, 7000 and 14,000 ke, WIBIB sends his greetings,

Traffic: WOFSU 184, WOEBO 151, WODJK 149, W980Q
119, WYDTK 71, WODND 54, WOEFX 46, WOEYH

Vi

38, WOFSS 32, WOFAW 27, WOAZN 26, WODLQ 26,
WOVD 16, WOBWZ 10, WAERM 8, WIEAR 4, WOESZ 4,
‘WOBIB 2,

MICHIGAN — BCM, Dallas Wise, WOCEP — WRCAT
is the world’s fastest fransmitter builder, He builds seven
of eight different transmitters in & day. WRDYH is QRIL
work, but can be heard most every evening. WRAZ is 4
neweomer located at WEMC at Berrien Springs. WSBGY
in now State Nei Control for the 6th Corps Area Army Net,
WODUC of Marquette wants ORS application blanks,
WAGTX, our own YL, is on an extended visit to Detroit
and Ohio. WSAEQ leads the boys this month and handled
75 per cent of his traffic on 3300-ke. band. WSDDO has »
new MOPA using 201A and a DeForest 510. WIDV(Q has
been handling some Army traffic lately. WABV of Helland
warked five countries with his 210, WSACB saye he was
unable to hear ABG6 after he left Detroit. WIAXE at Laur-
ium was QS0 AB6 and handled messages and press receiy-
ing write-up in the loeal paper. FB, OM, WSDMS per-
formed the usual very good work, WSPP of Monroe has
baen sick, but is now on the road to recovery, WSCKZ
now has an 752 perking, and says it gets out great. WRID
has worked all distriets with his xtal control 210 on 3500 kes,
WOEQV has been experimenting with key thump filters
and borrows WICEX's dog to keep the BC'La away, WRMV
and WSAZD have combined stations and worls in bath 7000-
and 14,000-ke. bands, WSBUH is using two 8528 in a self
rectified cirouit. W8CT is building a heterodyne frequency
meter per Novetaber @87, WRASO has moved and expects
to be with xtal control in a week or so, WOEGF was QS()
AB6 when they were at Amaga, WRAUT works a little DX
now and then, WSBRO has changed his (BS schedule to 1
am. WEBRS is busy organizing the Chair Warmers Relay
Net, W8BWUJ, & neweomer, reports from Dayton. WRMA
is uperated by the U, of D, with WSBBI and ex 3DQD as
ops. WSBFH still finds time to handle traffic. “JR" of
WBSATUB was married recently and is auw living in Detroit.
WSBFL turns in a report for the Jackson gang and says
WEBKJ has & (L, set going on 3500 ko. WRDYR is re-
building. W8BPP says DX i not so hot on 14,000 ke,
WECPB will operdate on both 3300 and 7000 ke. soon,
WSDED turns in a nice list of high quality sige and well-
operated stations, WRLU reports good DX on 7000 ke.
WRCEP had a little hard luck, losing an antenna, plate
transformer and rectifier tube,

Traffic: WSAZ 20, WRC'AT 136, WRDYH 242, WRRGY
138, WaDUC 16, WIGIX 119, WSAEQ 355, WRDDO 48,
WEDVQ 11, WBRV 2, WSDED 16, WSACB & WIAXE
78, WRDMS 55, WSPP 60, WsCKZ 28, WRID 238, WSAZD
30, WYREQV 22, WSBUH 33, WSCU 13, WORGF 97,
WSAUT 6, WEBRO 52, WRBRS 15, WSBW.J 35, WsMA 12,
WXBFH 79, WOAUB 18, WRC'PB 2, WSCEP 32, WRWO 20,

ILLINOIS — SCM, F. I. Hinds, W9APY -~— W9ASY
had & fine traffic month and then the 50 weni W wWaTC
is the new 1ll. Bell Telephone Co. Radio Club station, 3500
is still the best band says WIAKA. WHDSS is tratficing on
3.5 me. WOANQ reports two new stations in his town.
WOEZQ tore out the mereury are and installed rectobulbs.
WYAD had to quit 3.5 and use 7 me. 80 he eculd not inter-
fere with fones. WOGKG is a new ham, and gets & kiok out
of ham radio, WIEWY has gone hack to college for a spell,
Looks to WOAHK like the gang on 7 me. is coming up to 3.3
we, WIDWA waorked New Zealand this month and is out
for an ORS. WOAPID worked G5BY with & 210. WOBEF
had to give up 3.5-me. fone, WOBAIQ pounds in un east
coast regularly. W9GJJ is an active and new ORS. WOBHW
blew up the filter condensers, WICRR is ready far traific
and fone on 3550 ke. WODA X is on 1765 ke, with a MOPA
fone, WOAFN is on fone, WITJ went bark to Alissouri,
WOBDW is now on 14 me. only and uses 5. WODGZ
did most of his traffic this month on one schedule. WOF(
wants QRA’s of PY8IA, PYSIB, K4DK and HI1A, WOCYB
has a few 8428 on 3.5 and 7 me. WOBEQ has a junior op.
‘WAT)J handled all his traffic this month on fone. WOoCZL
has a new ham on and uses VF Hertz, The antennga and
eounterpoise at WABNR came down in sleet storm. WIAFN
can QFY to any ham band in two minutes, WOACT han-
dled press and traffic from the Army flight. Ecuador
was the best DX at WOACU with the 171, WIGYV is going
on a trip to Honolulu and is taking a portable transmitter
along. WOCNY works for Postal Telegraph, and says traffic
is very good. Hi. WOC'UH will be on fone shortly, WIOAFF
is going strong, on 3560 ke. WRFDZ desires an ORS. DX
is still good at WIBRN., WIORB says there are 10 hams
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in his part of tcwn and all are on at the same time. Accord-
ing to reports, some of the rust is coming off the hook af
WUBZO, Sickdess in the family prevented WOFCW from
getting his usual DX and traffic, After an absence of five
yenrs, WIDRP ix again with us, FB, OM. WICKM is hot
after traffic and wants fota of it., WOKA handled his one
mesgage and worked Z84M., WIDCK worked G35BY.
WOIGIV bagges: NNINIC using a five watter with 24 watts
input. WOBFF was warried. WIDGK heard £1LL and has
a special condenser for full coverage of the dial for reception.
WOFPN can be found on 14 and 28 me. WOBSH is back ai
Rantoul going in fine shape now, WOFDJ is adding a pair
of 50-watters, WOERU has a brand new Hi ¢ UXS860
Hartley. WIFFQ seems to have a crush on Cubans,

Traffie: WOASY 116, WOFDJ 94, WOAD 92, WoAHK
84, WOFDY &3, WOAMO 80, WIDGZ 30, WHIDGK 68,
WIBZO 57, WOFO 56, WOBMQ 55, WOAFN 50, WOAPY
49, WOACU 47, WODXZ 46, WIGTV 38, WOBHW 47,
WAICTUH 33, WOALK 30, WOEWY 30, WIEZQ 30, WoGV
A0, WOCZL 24, WIBVP 23, WIDSS 23, WOREF 20, WoDJ
20, WIDWA 13, WOCNY 16, WOKB 16, WIAA 12, WOANQ
12, WODCK 10, WoFCW 9, WoC'RR 8, W9BDW 7,
WOCKM 6, WaFPN &, WSBSH 4, WaGJJ 1, WORA 1,
WIERU 129,

INDIANA -—sCM, I J. Angus, WOCYQ ~ The Radio
Traffic Associstion of Fort Wayne has changed its name to
the Fort Wayne Radio Club and has reelected Springer,
‘WIBWI, president. The R. 1. expects to make the roundsin
Indiana this lnonth WIRWT js trying to be the second
Hendersnn. saying " doggone’ over the air. WOUM is the
'banner station in the state for trafie with 155, A considerable

‘number of stations lost their antennas in the sleet storm that

demoralized wire systems in the staie the fore part of the
month. WIGKI is on the AA net now, WOAKJ, formeriy
WSCRH of Houth Haven, Mich., is at Elkhart and wants

sehedules with South Bend and Fort Wayne on 7000 ke,

WAGTIS has itcreased his power to 30 watts. WOEXW has
blossomed out with an 852, two 866’ and 2 xtal. WOEF has
moved to another location and finds that he is now unable

‘to get the extreme TX that he did formerly. WOUM is an

official observer and is turning in some very interesting re-
ports. WORZZ, RM. wants to hear from the gang. The
OTRC in South Bend is going fine, WIAJH is QRT until
he gets a motor-generator. WO9AKD has a new Herts,
WIDOY, WADFB, and WIAKJ are believed to huve gone
up for exam. Jan, 22, What luck, QOMa? WIRE, an old-
timer, is digging his junk out of the attic and is going on the
air again. WOFCX has chicken QRM — they get into his
shaek and try to hatch his tubes! WOGGT's plate trans-
former went west and left him with 1 stack of messages on
the hook, WOFZQ is rebuilding and hopes to be on soon with
a MOPA. WORW Lkeeps a sked with WOERU regularly.

C WOBRTUT is just starting and has radio sales and service

QRM. WIEFEQO has a new juitor op, WHOMQ is rebuilding.

- WOEPH is being overhauled. WOBPP is u new station that

will be on 35(0-ke. fone and C'W, WOES( is on the air with
fone in the 3300-ke. band. The Richmond Radio (lub has
been reorganized, and is for licensed ops only. Beginners
are helped to get on the air, but regular members must be

. licensed. WAFKE is going over big on 3500-ke. fone. WOBZZ

i on 7000 ke. and 14,000 ke, with hi ¢! (W, WICWS is a
new eall issued to Jerry Bettley of nid WO(!FH.

Traffie: 'W;D‘BT 105, WYEXW 61, WOBKJ ‘2‘) WIGGS
39, WOAKJ &7, WOCTFT 24, WOEF 22, WgCHC 22, WoAX1
17, WOGKI 16, WOAET 14, W l)GJ'% 13, WOFYB 14,
WIOEVB 11, WOGGP 10, WODDB 9, WaGC0 7, WOAHB
8. WOAEB & WaCYy 21, WOUM 155, WOCWS 25,
WAOFKFE 15, WIBZZ 4, WIFZQ 57, WIDSC 28, WOEMR
T4, WOAEA 27, WORW 24,

DAKOTA DIVISION

NOUTHERN MINNESOTA — SCM, J. €. Pehoushek,
S WYEFX — This section is booming now with six
L. applications for ORS and three stutions in the BPT,,
I wtill want to hear from the Fairmont, Marshall, Pipestone
and all of the Heron T.ake fellows regularly. A large number
of atations had skeds during the Army Air Corps flight and
have beent kaeping schedules that are o the skeleton route
for traffic from AB6 and press from HQ and to HQ. There is
also a large amount of 3500« and 7150-ke. fohe activity,
The fifth annual T.C.R.C. Old-Timers Banquet was held
Jan. 17 at the Minneapolis ¥.M.C.A. and was a huge sue-
cers, Claude Sweeney and R. . Viles. men who were in-
strumental in T. C nrgamzahnnq as far hack as 1910, told
of their trials and tr:bulatxons 1. B. Young, WIAQH, showed
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moving pictures of the amateur stations at the Cleveland
Air Races, some G. B, films pertaining to radio and a reel
of Twin City stations taken by himself two years ago. The
Prngram Committee consisiing of Clint Janes, WOKS,
W, W. Swansan, exW9OY, and P, R. Gould, WODHP, also
had a number of popular radio entertainers to halance a
dandy program, WOCOQS couldn’t stretch his 771 to 1000
nobow. WORBN blew generator and was on wateh about 18
hours daily during the flight with power pack, WODRG got
enough Christmas greetings to do bim for 5 year, WOGGA
bemoans the fact that he couldn’t make the BPL on his
first report, WODGE and WODOE have heen working on
the U.8.N.R. station loested at the old Calhoun Boat Club.
WOAIR does more towards welding this section together
than any other man, by his verve for hamfests und visiting.
WIDSH-W6AWR has gotten the bug bot and says lock
for him on 7 me. WOYC i getiing back into old form.
WODHP was an 7 me. all Xmas vaeation, WICIX is also
warming to the job. WOFCD is in Minneapolis again and
working out fine on 7 and 11 me. WOEFX is on with the
old Meissner. WOBHZ is on consistently, WOEYL has his
new TPTG 210 working FB, WOBKX hax his new genera-
tor in and says watch his ymoke, WIEA'T wants to tell the
zang that 1750-ke, fone is the goods. WODMA likes 14 me.
WODBC has the NW Rell riding him, 8o didn't get much
time to push brass. WODGH is getting out nicely nn 14
me. with his xtul, WIEOH is working at KSTP now.
WAIFLE is another fone addict. WOFNK ut Rochester
shows promise. WIBNN and WICKU were hosts at a
hamfest Jan. 5, WOFUI, WOFLE, WOBQF, WHGIGA and
WODGH all applied for ORS. Let's give East Bay and some
of these other sections a run,

The lack of flight news in the Twin City papers is ex-
plained as follows. Every paper was called daily and given
the Press by at least one T, C. station and then they printed
ouly AP stuff or used our stuff for flls or footnotes under
Minneapolis below the AP dispatch.

Trafic: WOCQS 771, WOBN 275, WODRG 207, WOGGA
%4, WIAIR 71, WODGE 100, WODSH 52, W9YC 246,
WQDHP 13, WoCIX 11, WIFCD 10, WOEFK 10, WYEYL

7. WBKX 6, WOEAT 6, WOBHZ 11.

NORTHERN MINNESOTA OM, C. L. Jabs,
\VUBVH We almost did it this month, Only two ORS
failed to report. WOCTW, the RM leads in traflic. WIEHI
kept special skeds for the flight and reports a nice buneh of
traffic. WOCKI has gone sailing on salt water. Our Division
Dirvector, WIEGU, is back on the air at his new focation
and is working out better than ever. W9GGQ has u new 852
and a pew pilot wasp receiver. WOBVH has a new receiver
using push-pull detectors. WIHGN worked WFA. W9AH
says ABG sure keeps the pang guessing, WIDOQ) has » lot
of local QRM and is unable to do much DX, WIGKO
reports hig traffic by radio. WIAYV had to stuy up all night
s his traffic total wouldn’t be thirteen. Hi. W8ADS worked
Navy. WIBCT is trying to get a good signal on the air so
he can keep schedules, This was a fine report, fellows, Let's
keep up the fine work, Tell the RM what skeds you keep and
write to him if vou want some.

Traffic: WOCOTW 165, WOEHI 97, WOEGU 78, WIGGQ
46, WIBYH 43, WHEGN 36, W2AH 35, WoDOQ 31,
WIGKO 10, WOAV 17, WoADS 13, WaClY 12, WOEHO
6, WOBCT 5.

NORTH DAKOTA — 8CM, B. 8. Warner, W9DYV —
The ORS are doing very good work m thn sectinn, WEBVE
QSP'd quite a little press for the Army planes. FB, OM.
WOIK is doing some nice work with his fone these cold
wintry bights, WODGS is u new ORS. WIDFG handled
press from the Army planes to WIMEK. WIFCA has in-
ereased power from a 171 to 210 and says that he gets very
good reports from both coasts. WODYA reports a new
sereen-grid receiver perking nicely. W9DM hay been trou-
bled with his rectifier tubes, WIDFG is a new (YRS and says
that he has just received a new 832 tube. WOCDO has not
heen on tuuch, WOFHP sends iu his {icst report. He assisted
in the flight codperation and is after an ORS appointment,
WOBPM at the " U assisted WIMEK several times in get-
ting press from the Army fliers. WOFZP also assisted in the
flight work.

Traffic: WOBVF 256, WOBFG 31, WODGS 67, WOFCA
20, WODM 8, WODYA 3, WOCDO 3, WOFHP 1%,

SOUTH DAKOTA — SCM, D, M. Pasek. WODGR —
WIDEB's 3500-ke, fone is working nicely, WIFOQ is active,
WOIDNS has two schedules with WOBN each day exrept
Sundays. WOCKT, Madison, is operating consistently on
7 and 3.3 me. WONM got about seven peeps out of his 210
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and it wenb west, WOFJR, Pierre, reports shght activity.

WOYCIR, Mitchell, is o new AA station and is or 3.5 me.

with xtal. WQYAM operators have been busy studying for a

commercial in order to op KUSD., The following stations

are slightly active: WOFKV, WOCGH and WODYX.
Traffic: WODB 35, WODNS 35, WODGR 26.

DELTA DIVISION

REANSAS —8CM, Henry k. Velte, W5ABI-—
WaJTK reports that his chemical rectifier has been
frozen up part of the time. W5QV at Johnson is on

000 ke. W5HN uses code on 7 and 3.5 me., and has a neat
change-over arrangement so that xtal-controlled fone may
be used on 3550 and 1775 ke, WSABD is on 7000 ke, with a
SO-watter. WS5BKRB is a new station in L. R. Welcome,
OM. Well, gang, what seems to be the matier? Where are
all those reports that we usually get? The SCM would like
to hear from any of the gang who would be interested in
taking over the appointment as Route Manager., We also
need several Official Observers. Here’s hoping that you all
will eatch hold of the rope and help the SCM pull Arkansas
over the top.

Traffic: W5ABI 54, WSHN 14, W5JK 11.

TENNESSEE — Acting SCM, James B, Witt, W8P -—
Activities are increasing all over the stute. WAVK is a new
ORS and comes through with a fine report. He would like
sked with anyone interested in bandling traffic. 1t lonks like
Memphis and Chattanooga are running a race for traffic
handling honors, Memphis is leading them just a lttle.
W4FR of Chattancoga has the best report thiy month.
W4KH of Memphis has bought a new UX852 and hopes to
work some DX, WARP, WAEE and W4CW send. in nice
reporta. W4ABR is back again this month. W4RO is 4 new
station at Morristown, Tenn, W4AFS is the Army Amateur
Net Control Station for the state. WAFX and W4HK have
put in MOPA transmitters. Fellows, let's have a bigger and
better report next month,

Traflic: W4FR 46, W4RP 45, W4RO 3¢, W4FE 33,
WACW 29, W4VK 17, WiKH 9, W4ABR 9, WisP §,
WAAFS 24,

LOUIBIANA — SCM, M. M Hill, W5EB — Activity
for our section is on an increase afier the holidays. The
Shreveport gang seems to he coming to the front with new
stalions and renewed activity, WSBEM is un ex-ship op
and belongs to U.S.N.R. W5ANC is open for visiting hams
who want to pound brass, W5AGJ is owner and operator of
KRMD. W5APA leaves for position in fab. of Americun
T, & T. in New York City. WSASJ will be on the uir soon.
WSHAWL works as second op at WoWF. WHAXA is finan-
wially embarrassed, but will be on the air before long.
WHAYA says Western {nion takes up maost of bis time.
WEFX ix away at school, WSKH is Chief Engineer at
KTS8L, WHKZ is unable to get station going. WSNV has
his fone down at present, WSWY is sea-going op at present.
WHRR s father and sou station, WHBAJ is attending eol-
lege. WHBWTF' says holidays cut his total. WEBDJ and
WBBHY are conducting tests with seroplane amitters.
W5YW leads the bunch this month with fine total. W5PG,
the only New Orleans station to report, has a new screen-
grid receiver. W5A NQ had a sinking feeling when he knocked
over his 852 and sent it West, W5NS hag everything for his
new xtal xmitter and will be on soon, WSAFE is too busy
to be on much. W5EB is building new radio room.

Trafic: W5YW 91, W5BDJ 8.

MISSISSIPPL — 8CM, I, W. Gullett, W3AKP —
WAHFQ is no longer an ORS ag his membership in the Leagne
expired and he has failed to renew same. We are sorry to
lose him, W5AJJ reports that QRM from buginess and the
junior operator keep him off the air. WHRF is buiiding 2
short-wave layout and will be heard in the 7000-ke. band
shortly. He is located in Ellisville, W5APO in Natchez is on
regularly with a X852, WHAED says that QRM on 7000
ke. would disgust anyone, WS5AAP has a schedule with the
KM every day at 1:45 p.mm. WE5BEY has his xtal-conirolled
transmitter going on the 7000-ke, band. WSAWP is using a
50-watt fone layout on 3520 ke, WHAZV worked New
Zealand using a UX-245 in the 7000-kec. band. W5A0M is
out for BPL and ORS. He has schedules with W4AG,
WHAQY and WSBAT in the 7000-ke, band, W5SBHL
operates u fone in the 3500-ke. hand and is leoking for
someone to test with him, W5GQ has a new raft of filter
condensers and says his note is FB again. WSAKP is in the
7000-ke, band with a 50-watter and has schedules with
WS5AAP, WARHL, W4CX and WAMP, Gang, [ am locking
ctive A.R.R.L. member in Missis-

for a report from every a
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sippi, Be sure that they reach the SUUM before the 20th of
the month so that they can be included in the report that is
sent to Headquarters,

Traffic; WHAKP 117, WS5AOM 99, WSAED 41, WHAAP
38, WHAZV 18, W5BEV 18, W5AWP 16, W5BHL 4.

HUDSON DIVISION

EW YORK CITY AND LONG ISLAND — Acting
N SCM, V. T, Kenney, W2BGO — Last month's
repott is something to be ashumed of! Instead of our
section being in sixth or seventh place in the line-up of
sections of the U. 8. A. and Canada, we ranked 13th, and
that {s rank., We can never expect to get the traffic banner
that way, gang. All ORS are not reporting. Caucellations
are being made regularly as well as appoiniments, and
cancellations will continue to he made unless the reports
are fortheoming. WI1AAV is making the rounds of 2nd
distriet stations: this YL is a real honest-to~goodness tum
and just loves to talk radio. Manhattan: By keeping 17
skeds a2 wesk, W2AFV leads his boro with a total to be
proud of. W28C, Army station at Bedloe Island, is going
steady with Joe Hudson back at the key, W2BCHB is work-
ing too bard aund too long hours at present to make the
BPL, W2AFO has again taken up his duties as 00; plense
covperate with him in keeping your signals in the band
where they belong, W2AQY has built a monitor and reports
a list of 1929 signals a3 well as another list of 1914 signals.
W2BVF is keeping 14 skeds a week, as well as vperating
hix WABHK station once in a while, W2AVK puts a real
kick info that 250-watter of his, W2BNL has recovered
from pneuwmonia, and we can all say we ure happy io hear
the good news. His 3.5-me. fone is 8 real pleasure to listen
to, W20V is going strong with & new outfit. Bronx: W2APV
requests the gang to listen for him ai NJ2PA. where he is
apending three monthe., W2BGO is keeping traffic going
with 20 skeds a week. W2VG, a prmppvnve ORS, is looking
for traffic on 3.5 e, W2CYX-W2EKC is still with us.
W2AIL keeps skeds with W2J0O, W2AET's troubles are
antennae and BCLs, W2BBY tells us that every time he
Qs s new loeal ham comes back and monopolizes his time.
W2AKT sends in his resignation as ORS, due to inability
to devote enough time to traffic. Brooklyn: W2PF, radio
aide of the 2nd Corps Area AA Radio Net. leads Brooklyn
in traffic this month, and has taken over the sked with
NJ2PA that W2APV has been handling. W2BO, our
Brooklyn 00 and standard frequency station, tells us that
quite & few 2nd district stations are logged off frequency;
wateh your step, gang, and vemember the " golden rule.”
W2CRB is a member of WNYC's staff and invites the gang
to see him there. W2AVE sends in his first report, W20CD-
APB ix finishing his course at Brooklyn Law School and is
soon to step out as a barrister, W2BEV goes on our list of
ORS in the near future, and hax only been on the air since
Jan, & Long Island: W2AVP reports 596 QS0s during the
past year; four months of that time were spent at sea,
W2BNX has a transmitter on each of the most popular (or
crowded) bands and informs us that “Bill” of W2ZBNK
will restime aetivity at WAMJ. W2ATT-W2ZAYM, the Boy
Heout station, s now using a 310 tube, the old VT2 having
gome " west.”” W2BFP is operating on the 3.5-me, band and
asks for QSO WaBVP-W2BGU wants the following
question answered, " Why is it that whenever I call & fant
CQ, no one answers, but every time I eall a slow oue,

I'm swamped with returns?"

Traffic: Manhattan: W2AFV 426, W28C 292, W2BCB
4, W2AFQ 14, W2AQY 12, W2BVF 7, W2AVK 3, Bronx:
WI2APY 92, W2BGO 246, W2VG 45, W20YX 48, W2AlL
17, W2AET 12, W2BBY 3, Brooklyn: W2PF 184, W2BO
80, W2AVE 30, W2CRRB 20, W2CCD-APB 13, W2REV 3.
Long Island: W2AVP 81, W2BNX 24, W2ATT-AYM 8,

EASTERN NEW YORK - 3CM, H. J. Hoseuthal,
W2QU — W2LU and W20P take the place of honor this
month for their wonderful work in handling emergency
traffie during the vecent sleet storm in upper New York
state. W2LTU was on the air continuously fur five days and
nights. W2ACR entertained W3AMP during the Christmas
hohdms W2BJA is back on the air and locking for skeds.
ts licenses of off-wave amateurs be can-
:‘elled W2RD is building & new phone transmitter. W2AYEK
is going to webuild and have a real station. W2ANV is
pushing Army Amateur activities along in his section.
W2BMC was elected preside.nt of the Radio Club of
Youkers, W2ACD is now on 3.5 me. and installing a erystal,
W2ALT is getting out much better with his new 100 watt-
transmitter. W2QU had a busy month handling Christmas
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messages from NNINIC. W2MA left for South America
to install aircraft and ground stations there, W2RUW has
put in a phone along with the rest of the bunch in Bronx-
ville. The Larchmont Radio Cllub has changed its name to
the Pioneer Radio Laboratories and amateurs are invited
to visit their new elubhouse. Unit 3 of the Naval Communi-
cation Reserve held their first meeting at which Commander
Clark and ILieutenant Finch were present.

Traffic: W2QU 528, W2CUF 166, W2LU 139, W2ACB
49, W2BUW 38, W2RD 38, W2ANV 46, W20P 32, W2ALI
29, W2ACD 29, W2BMC 10, W2AYK .7, W2BJA 3,
W2BEN 3.

NORTHERN NEW JERSEY — 8CM, A. G, Wester,
W2WR — Traffic this month took a jump and vour SCM
is pleased w-th not only the traffic figures but also the num-
bier of reporia received from non-ORS. Qur section is lending
the Division in traffic. Keep up the good work, fellows.
W2JF just missed the BPL by two messages. W2A0S is
proud that be has not missed reporting for two years.
W2APU worked plenty of stations but had poor luck with
traffic. W2JC has just installed a Hartley High C on 3.5
me, WC2J3] added a few new eountries on his DX climb,
W2BY is training two YLs to become amateurs, W2IS ig
still very QRL with college and WMBS. W2JX just missed
going to ¥.A. for the Standard Oil Co. as Radio Operator
aboard the plane Creole. W2AOP has resigned his ORS,
as hig station license expired, Who sent in that report on
Elizabeth amateurs? You didn’t sign it, OM, W2IY is
experimenting with all types of circuits. W2CRW will be
back on shostly with a 2044, W2CQZ, now signing W2LV,
is still very busy with WEAF, W2AWG is a new stution
and has a good signal. W2CZZ is doing fine work with his
852 TPTG. W2CYQ) has been silent due to an orchestra
and a YL. W2BFL is a good clearing station for European
traffic. W2ANJ has deserted 7 me, for 3.5 me, W2BSS is
another new ham in Elizabeth. W2AOD joined the married
ranks and despite that bought 2 WE25) tubes. W2RJP,
our sea-going operator, had the pleasure of pounding out
an BOS on his last trip. W2AKY is stepping out fine ou
H me. W2CQD on 7 me. is getting cards from all over the
world, W2CXL has the largest traffie total. The xmitter at
W2CXL usss 2 UX204-A's with input of only 285 watts.
W2AS is busy a% Princeton College getting W3DH back
on the air, W2DV had trouble with bad radiating harmonics,
W2CRO made & guod comeback and gathered traific from
all districts. W2CWK has been appointed an ORS, W2BME
is installing xtal control, W2AHO, an ex-commercial op,
is getting on the air with a 210. W2BJS is building an MO
and will be heard on 3500-ke. fone. W2CWK is dreaming
about an MOPA in push pull. Most of the traffic at W2AI
is African. W2AUP is now operating in the 3.5-me. band
consistently, W2BPY makes un initial report and says
Perth Amboy has 20 amateurs on the air, W2AGX, unother
new reporter, says that after & vear he is tired of “tnx for
vept wl CUL"™ and wants to handle irafic. W2BCA is
rebuilding his station and will be heard shortly. We are
indebted to W2BWH for information on the Hackensack
Radio Assn. W2WR has his arc going again and continues
to work the west eoast with perfect ease,

Traffic: W2WR 2, W2JF 94, W2A08 45, W2APU 5,
W2JIC 13, W2BDF 23, W20JX 14, W2CXL 1324, W2AS
19, W2DV 19, W2CRO 38, W2CWK 96, W2A1 14, W2AUP
1), W2BPY 14,

MIDWEST DIVISION

TOWA — 3CM, H. W, Kerr, WODZW — The RM takes
I a hig lead this month and exewplifies what a few good
skeds will accomplish. Next in line comes WEDNZ of

the A.AR.A. Iowa 3rd District Net Control Station and
further exemplifies what is possible in trafic with the Army
[Net as the foundation for contacts. WODNZ needs more
active Army Net stations in his district. Write him, gang.
It ight be noted that the Signal ('orps are terminating
appointments where no reasonable activity is shown, It
follows that the SCM will have to terminate some ORS
unless there is more activity and this is Iast warning. W9DXP
of the State AA control station inereases his totals with the
Network alto. He worked ARG first night out and handled

tratic. WYLZW had a paper *“The Amateurs in Emergen- -

cles” and presented it before the Metereological Division
of the American Society of Advanced Science in annual con-
vention at Des Moines, Dee. 27th, Tt developed that the
representatives of the airways tonk special interest in the
subject and in diseussion, cited several instances where the
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amateur in sending information of coming storms had
greatly assisted in the safety of aireraft navigation. On this
trip GP visited EX9BEV, WRDXP, WOAPM and WOEIT,
The MOPA’s at WODXP and WIAPM are worth taking
time o look over. WOFFD copied press from planes. WOFZO
says the Hertz after Sept. QS7 plan is a WOW. WORFUD
puts Davenport on the traffic map. WOBCA holds to his
NNCAB skeds s5 usual, WOFLK radios his report, WOEIW
reports sub-zero weather in the operating room, but hatches
a bit of traffic as well as chix (they operate a hatchery).
WYEOP lost his antenna in a snowstorm. WOEHR sayS
rotten luek with his 50-watter. WOCKD, a new ham, re-
porte for the first time. WODPL gets the 250-watter on the
air a little. WOCAC is new call for Iowa National Guard,
Headquarters Clo., 168th Infantry at Des Moines, WOBPF
sends a card to say that he is back on the air, WOFWG is
sent away to Bell Telephone Sehool. OK, OM, we'll give you
time off! WODGP, a ‘‘darn good photographer,” enlivens
Griswold, WOCCE is schooling at Valparaiso, WOFAR has
joiped the gang at the USN station at San Diego, Calif.
WIRQG just gets in with a little report and to say his DX is
K7AAJ. Begin making plans to be at Ames early in May,
probably May 9 and 10 — see next QS7.

Traffic: WOEJQ 670, WODNZ 385, WODXP 167, WODZW
187, WOFFD 123, WOFZ0O 67, WOFUD 62, WOBCA 43,
WOFQG 34, WOFLK 26, WOEIW 25, WOEOP 17, WOEHR
15, WoCKD 15, W9DPL 7.

NEBRASKA — 3CM, C. B. Diehl, WOBYG — WOEEW
is very busy at this time and does not have much time for
radio, W9QY is having a lot of fun. WODTH wants 3.5 me.
schedules, WODFR is very busy at KO1L. WODVR. hands
in a nice cne this time, WOFAM again rings the bell. Keep it
up, OM. WIDI is away at school. WIBOQ says all his
schedules are FB. WOCHB is busy at school, WOCDB still
has trouble with the 44,000 over his shack. WOBQR is re-
!\uilding. WIBYG had to slow down on advice of the ** Med-
ico.”

Trafhie: WODTH 1, WODVR 24, WOFAM 222, W9BOQ
175, WODHC 48,

MISSOURI — SCM, L. B, Laizure, WORR — WIDXY
took the lead in 8t. Louis with WYZK following. A good
many messages were added to the totals of WODXY and
WOPW by USNR schedules, WOZK is building a new xtal
sel for fone and CW on the 14- and 3.5-me. bands. WODTID
is already using one on 14 me. WOBETU was confined to the
shack by illness, but put in the time looking for ARG,
WOAMR rebuilt the set and was kept busy with exams.
WOPW is keeping & number of skeds, including the U.S.N.R.
sked with NDS on Thursday and Friday. W9GHG made
a nutnber of DX coniacts and handled some Army tratfio.
WOFUN was QRT rebuilding and QRM school. WOEDK
moved to 6358 Delmar Blvd., Apt. 405, University City.
WYFTA applied for OBS appointment, schedule 10 p.m.
daily 7000 ke.

Nevada, Mo., hams reported strong this month. WOEFR
spent his vacation pounding brass and building a 3.5-me.
fone. WOCDU rebuilt the station completely, and reports all
US districts worked on 3.5-me. fone. WOEOG just completed
his transmitter for 7 me. WODHN, Route Manager, says
skeds lost aceount trying to rebuild for xtal, WOGBT just
received his ORS appointment and handles 72 messages.
WIFYM is 2 new OBS. WOECS was moved by the W, T,
to Moberly, Mo, WODNO pounded brass hot and heavy
when home for week-ends and holidays. WOCJIB sent in a
second report from his home at Festus after coming back
from Pean. brip, announcing the arrival of Mary Ellen
(jr, op), Fan, 9th. WOGCL still keeps up the reportiog av-
erage of the section regardless of totals, B, OM. WIBJA
hawmered on the BPL entrance this month with 194 mes-
sages. WOENF is a new ORS, WOFBF sent in a report for
both WOFBF and WIFSI, FB. WOGAR sends in a good re-
port reviewing the past year as well as the current month,
WODCD was hooked and his report received via radio st
the SCM station, WOAWE has been converted from fone to
pe

WACFL led in Kansas City with a BPL soore of 200
messages in spite of 2 week spent in Chicage at the RMA
econvention and looking after U7.8S.N.R. matters. WOCBY
hundled 186 messages for second high, but was off the last
two weeks moving, new QRA 1017 Bales Ave., K. €., Mo.
He has applied for ORS, WOBMA was third, keeping 4
skeds and received his ORS, WODQN had customary upset in
his working hours which broke up a sked with WOGFO.
WORR war too busy with U.S.N.R. work this time to
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handle traflic regularly. W9ATIL also took part in this.
WYAKZ sent in his first report,

Traffie: WOFTA 7, WoDXY 180, WOZK 56, WoDUD 7,
‘WOBEU 28, WOAMR 10, WOPW 38, WOGHG 20, WoCDU
34, WOEFR 27, WODHN 1823, W9GBT 72, WUFYM 9,
WAIDNO 49, WICTB 28, WOGCL 1, WIBJA 194, WOFBF
3. WOGAR 9, WaDCD 36, WODQN &2, WOBMA 130,
WICBY 186, WUOFL 209, WORR 19, WOAKZ 91.

KANBAS — SCM, J. H. Amis, WOCET — Two stations
make the BPL — W9CFN and WIBTG. WICFN leads the
section and will be on with xtal soon. WOBTG is a close
second, WIFLG, the RM, is getting back in his old form
again with 9 skeds going. WOSS has 6 skeds and has a new
sereen-grid receiver, WHAES is keeping two daily skeds on
3500 ke, WOBWYV is still strong for his single control trans-
mitter. WOFXY would like skeds on 3500 ko, and 7000 ke.,
and is after an ORS appointment. WICCS has a commercial
2nd now and is going to K. U, WOHI has been on the sick
list. Tom Wherry reports for the first time, but fails to give
the SCM his call. Hi. WOCET is off the air rebuilding his
xtal rig. WOBEZ is on more now since the Xmas rush is over.
WACKY is strong for his new se rid receiver. WOESL
hay junked his MG, in favor of UXS866's. WOFIG is on again
with a 2034 on 7000 ke. WOFYP is using 866s on his 204A
with mueh better results. WQGHI is selling his fone rig in
favor of an 852 on 14,000 ke. and promises to make the BPL
soon. WODEB is having trouble with key clicks in local
BCL receivers, WOFKD has moved to Emporia. The
K, V. R. C. handled a lot of Xmas traffic by codperating with
the local newspapers. There is room for several ORS ap-
pointments at the present time, so please get in touch with
your SCM.

Traffic: WOCFN 236, WOBTG 224, WOFLG 126,
WACET 110, WSS 64, WOAES 82, WOBWY 41, WOFXY
40, WOCCS 31, WOHL 23, WIGFM 1%, Tom Wherry 22,
WOBEZ 15, WOCKV 13, WOESL 13, WYFIG 13, WIFYP
11, WOGHI &, WODEB 27,

NEW ENGLAND DIVISION
C()NNECTICUT — 8CM, F. A. Ells, Jr,, WLCTI —

WI1IBWM is on the air nearly every morning from

7:15 to 7130, WLIN at Yale says bis low total is due
Christmas vacation and mid-year exams, W1BGC has an
£52 on 7180 ke, W1ATW has installed a new power trans-
former and joined the Navy net., WI1AFB is working a lot
of DX, W1BOD reports by radio direct to the SCM,
WI1BHM has & nice DC note on 3500-ke, hand. W1BQH
had a portable (W1BI) in Brookline, Mass, W1HQ is open
for schedules, W1AMG says the Twin City Radio Club
had a mystery night. They have their meetings Thursday
evenings, WIATG is on 7200 ke, and reports trouble
getting a pole to stay put, W1APJ is getting lined up for an
RS, WI1ZI, has been experimenting with 28 me, WIVB
works both 7000 ke. and 3300 ke, W1ADW is using 14,000
and 3500 ke, WIATL, a new station in Danbury, is coming
along well, WIAOTI haw » nice 1930 DC signal on 3900 ke,
and works the west coast. WIBM reports a new ham,
WIAVC, i Bridgeport. WiABL sends in their first report.
They are using a 210 with 3350 volts from a BC eliminator
on 7 and 14 me, WIAJS sends in his first report and wants
information ahout an ORS. He reports 7 me, no good during
foggy weather, W1CTT handled a few and is keeping several
sehedules, WIMK has been busy with AB6 and the Spokane
flight, WITD reports just in time to make this wrire-up.
WIUE is kept busy operating WIMEK during the Spokane
flight,

Traffic: WIBWM 2, WLIN 28, WIBGC 8, WIATW 15,
WIAFB 78, W1BOD 15, WIBHM 8§, WiHQ 5, WIAMG
26, WIATG 4, WI1APT 15, WIVB 58, WIADW & W1A0I
37, WLCTT 62, WIABL 10, W1AJS 13, WIMEK 780, W1TD
16, WIUE 122,

MAINE — 8CM., (. , Brown, W1AQL - There seeins
to be some little misunderstanding on the part of a few of the
#ang as to the reporting dates of each month, The reporting
month ends at midnight on the 15th and the totals should be
forwarded to your SCM on the 16th, so his report should be
en route to Headquarters on the 20th of each month. The
receut sleet storm sure did raise havoe with some of the
iellows’ antenna systems and incidentally caused a drop in
inast of the totals,. W1ANH is high man this month with a
fine total, WICDX suyx that he had his transmitter installed
in a local department store during Christmas week aud
bandled a fine bunch of traffic. WICOM sends in a good
total this month, WIATO also has a good report. W1AFA
=ays that he will have a xtal on the air soon, W1IR has heen

vmrk dunng the recent sleet storm whuh hxt Portlnnd 50
hard. FB, OM. W1VF desires some geod schedules with
some of the gang who may have traffic for Canada, W1BFZ.
has Jjoined the National Guard and has the rating of Radio
Serg. WJ.QH reports being busy on the new quarters for the
Queen City Radio Cluh. WIBKN spent a week end at
WIANH. W1ACW is at radio school in Boston,

Traffic: WIANH 226, WICDX 167, WICOM 181,
WIAT() 140, WIAFA 107, W1KQ 66, W1IR 65, W1AQD

20, WIVF 19, W1BFZ 11, WIAQL 8, WIQH 5 WIAHY
&, VV!. ACV 20, WIACW 22, WIBEN 144,

EASTERN MA\&ALHUQTTTb-; M, M. W, Weeks,
WIWYV - For the third consecutive month WiCMZ leads
the section making BPL with WiWV and W1ACH. W1ASI
has come up to 3500 now for more traffic. WIARS iy con-
templating rebuilding. W1W1U has acquired a new Ford but
sayy it hasn’t helped his note any. WiBLD finds it hard to
be on much due to sehool work, WIBOB is finding some
traffic on 14,000 and reports QRO Z84M. WICMZ reports
conditions on 7000 make schedules there rather unreliable,
WIACA tried for traffic on all bands this month, WIAZE
reports DX improving on 14,000 ke, W1KH was QRO Ger-
many and France on 7000 and took an active part in cover-
ing the Army Aireraft Spokane flight with W1WYV for local
newspapers, WIWV was QS0 ABG6 just before the flight
started. W1Z2Z is maiotainiug his schedules with WFA with
moderate success, Lack of ronsistent DX weather seems to
be responsible for the searcity of DX in this section, W1AGS
hax his 204 A perking on 7000 supplied with 3000 volts from a
pair of 281s. Official Observers in this section report a de-
creage in the nwmber of off-wave stations legged, but there is
atill room for further improvement. WiRV turus in his
initial report with a fine traffic total and (ORS ambitions.
Other ORS applieants are WIQZ and W1AAT, WiLM is
ambitious to make BPL more often. The Fastern Massa-
chusetts Amateur Radio Association continues to have well
attended meetings on the first and third Wednesdays of
exch month, Clade classes and demonstrations with an actual
transmitter in operation are being given.

Traffic: WICMZ 285, WIWV 192, WIACH 166, W1LM
140, WI1RV 103, W1LQ 82, W1KH 64, WIACA 55, WIWU
49, WI1ASBIL 45, WILAZE 42, W1CRA 38, W1QZ 24, W1AAT
20, W1BOB 16, W1AGS 12, WIARS 6, W1ANB 5, W1AGN
4 WIBLD 3, WITL 3,

WESTERN MASSACHUSETTS — 8CM, Dr. J. AL
Tessmer, WIUM — WI1BVR has a 50-watter on 7200 ke,
WI1BNL has schedules with W1BXB, W3RBG, W1VG and
WI1ARJ. W1ZB, & new at Chicopee Falls has lined up
five schedules and Q8(Yd ON4UU. Old WIWYT is with us
again on 7250 ke, with a 210 and 350 volts. WICTF raized
his power to two UX201's. W1ZA reported direct to Head-
quarters by radio. WIBGM has retuilt hig entire shack,
‘WI1AMYZ is at NMchenectady until April 1st, Meet WIATC,
located at Williams College, Williamstown, operated by
HIKT, W2AWL, and “RA, WICGF, W1IBMM is building
# new umitter for phone and CW. W1ADO works NR. drills
every Tuesday and ie busy at the club putting W1BKQ on
the air, W1BEKA, the Worceqter Radio Association, is having
its hi-weekly meetings at 274 Main St., Worcester, Mass,,
Room 301, at 7:30 p.m., Thursday, and 11:00 a.m., Sundays.
All hams are welcome. The Worcester Radio Associntion has
the New England Convention this year and some entirely
new inovations are to be added, Save everything for April
25th and 26th. It will be the biggest radio treat you ever
attended.

Traffic: W1DR 12, W1ZB 13, WIBNL 60, WIBVR 7,
WIADO 19, WIACY 20, WLASU 3, WINS &2, W1BZJ 12,
WIBGM 3, WIAMZ 62, WITC 3, W1BMM 7, W1ZA a2,

NEW HAMPSHIRE — 50M, V. W, Hodge, W1ATJ -
WI1APK says he has four spare S0-watters, so intends to be
on tor a while. W1BFT has been busy with frat work, He is
going to reluy the dope on the Winter Clarnival from Han-
over to Durham via W1YB and W1BFT. W1IAUE has been
doing a little DXing and rag chewing, W1AUY says hig xtal
fone rig 18 perking fine, W11P handled a nice bunch, and is
keeping a lot of skeds daily. WICDT is expenmeuhnz with
the Hertz antenna. WIAFD is using a new 852 in a high-C
ig. WLIUN reports a new Junior Operator on Dee. 30th.

-~

- Congrats, OM. WIMS sent in a nice DX list and is experi-

menting on 2% me,

Traffic: WIIP 143, WIAPK 14, WI1CDT 14, WIBFT 12,
WIAUY 12, WIATT 10, WIAUE 10.

VERMONT — 8CM, Clayton Paulette, W1IT — Well,
fellows, heve we are again, Look! See our mau in the BPL
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this month!! I knew you fellows would come across pretty
soon, Our Chief Route Manager, W1CGX, ean be found on
3675 ke, every evening at 6:45 pm, WIBDX turns in a fine
report and conisidering his obstacles, he is going FB, We have
» new station reporting this month, WiBD of Barre. He re-
ports taking press reports from Army airplanes for his local
paper. WIIT has three skeds working nicely now and gets
great pleasure out of Q8(0s within the state, W1AD, who is
on the air with an 852 xmitter, says that he intends to put
Bellows Falle on the map. Our ex-SCM gives us a report
this month, ¥B, Chas,

Traffic: W10GX 203, W1BDX 104, W1BD 62, W1IT 18,
WIAD 18, WIAJG 8.

RHODE ISLAND — 8CM, . N, Kraus, WIBCR —
WIMO is using two 852's in push-pull. W1TQ is on 3.5 me.
with fone, W1CBS is on 3.5 and 7 e, with a 210, W1CPH is
up at Phillips Academy. WIBCR is on 3540 ke. with a 714-
watt fone. WIAWE worked Greece, The Radio Club of R. L.
has just approgriated $200 to complete work on the building.

Traffie: WIBCR 21, WIMO 14, WIAWE 2

NORTHWESTERN DIVISION

ABHINGTON - 8CM, E. A, Piety, W7ACS —1f
‘;‘/ the reports continue to roll in like they did this
month, we will sureiy have a fine section here, 1

wish to thank you all for your suppori and congratulations,
and T hope T shall be able to continue to deserve them,
‘W7BB is again the high man this month and is holding down
four fine DX skeds. For the first time we huve a réport from
Mount Tacomut, At Longmire W7GY is doing a lot of ex-
perimenting on a portable receiver and transmitter for fire-
fighting work., W7ABX, W7AIZ and W78G were busy in
Spakane with communieations for the pursuit group. 3.5
me. is kept alive by W7TKOQ and W7ACA, W7IZ is raising
power to a meaxly 500 watts, W7AG uses a couple of 204A
tubes in push-pull and runs a portable with one 50-watter
under the call W78L., A 204A is also working nicely for
W7LZ in Seattle. W7AMO runs up a good total with his 7.5
WTGP and W7AIT also help to keep Olympia on the air. A
kick is expressed by W7AHM, who sayw that he thinks hams
ought to stay <ff the frequency used by WIMK during OB
skede, My opiaion exuctly, and incidentally, the 10 p.m.
broadeast comes in best here, He also says that W7AFD is
the most northern ham in the NW. W7AHL, W7TZ,
WY7AHF and W70J keep Grays Harbor on the air. This is
the first report from W70J. W7TK, W7AJ, W7AJH, W7PTJ,
W7MR, W7AAX and W7RT., Everett ix kept on the air by
W7NR, W7ACY and W7TK. We have a new ham in
Quilcene, WTAGR. W7ACO of the same place is going to the
U, of W. W7NA also attends U. of W, W7KT is back in
Tucoma after cperating KIT and W7AOL in Yukima for a
while. * Doe' Bennett of the old spurk days is back and is
one of the ops at W7AJH at Fort Warden, WTAFQ is with
the telephone company in Seattle and is getting paid for
going to school for the next three months. W7BZ. the CRM
of the Tacoma 11.8,N.R., is on with a eouple of fifties {Navy)
and is using an elaborated copy of the Marshall receiver, and
how that set works! W7DE at last has a home of its own.
When you are .n Tucoma, drop in at the shack and look it
over. It's 4 real club house, We have openings for a couple of
) stations in this section. If vou ean qualify. drop me a line,
Your rupport i fine, fellows, and if you care to see your seu-
tion ou the may, please report on the 16th of each month. 73,

Traflic: W7BB 169, W7AMO 113, W70V 76, WTACS 65,
W7ACA 59, WITX 48, W7GP 53, W7ZNA 52, WYKO 49,
W700 48, WTAHM 41, W7PU 38, W7AAX 30, W7NR 28,
W7RT 27, W7AJH 24, W7AG 19, W7ACY 18, W7MR 18,
W7LZ 18, W7IKT 17, W7A1Z 14, W7ABX 14, W7NS 13,
W71Z 12, WITK 6, WIGY 5, W7AJ 4.

ITDAHOQ — RCM, James 1. Young, WZACN-7JL.— The
plea for reports in the January issue was nobly answered by
one lone letter irom W7AFT of Elk River. What i the mat-
ter with the rest of the hams in the best state in the U.S.A.?
The SCM. as some of you know, is a photographer, and to
interest youn more in reporting, he uffers to make free post-
aard photos of your station from your own film, one photo for
each message handled duriug the month, Write the 8CM far
further dope. W7ACD leads the traffic list this month. with
W7ALW next. W7ACL got out fine, and worked plenty of
DX with his 3400-ke. phone set until be got a QR8I from a
teighbor across the sireet. W7AOC and W7GU are on regu-
jarly with key and phone in Boise, W7ACP is kept busy
thawing out his slop jars and shoveling snow from the sky
piece, W7ACD ix working VE and all districts regularly,
W7PR of Nampa worked all distriets and a number of
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Aussies with a pair of 2011A" and 270 volts of B batteries on
14 me. The 8CM will have, in addition to bis home station,
a new station at the College of Idaho starting February ist.
This station will gign W7JL, with three ops and a flock of
beginners, W7KY (ex-TAFK, not W7KA as given in Jahuary
report) sold his transmitter and is rebuilding. There are four
new hams in Nampa, all students in the vadio class of the
Nampa High School, as follows: W7AJJ, Truman Miller;
W7AJK, Warren Davis; WTAHS, Russell Miles: and
W7AID, Fred Robinson. W7ACK, their instructor, is re-
building his home station and the school station, W7HEK.,
WICW, Jim Munro of Boise, visited us while on shore leave
from the airplane carrier U.8.8. Lexinglon, where he now
tickles a key for Uncle 8am. “ Babe'’ Lavern Martin, ex-7LN
and ex-ADM of Idaho, six years ago, is with us again and on
the air with a new eall in Hazleton, Idaho. W7QA has a pair
of fifties on all three bands and is on every night, W7ALW
reports 12X scarce. Now gang, don’t forget the free photos
but remember, no photos unless TEN stations report for the
month, All new hams and those wanting to get staried are
invited to write the SCM for any dope or help needed. The
SCM also wants eandidates for ORS, RA, OBS aud QO,
Active stations please iry to line up for one nr more of these
appoiotments. *

Traffic: W7TACD 54, W7TALW 25,

OREGON — SCM, W. 8. Claypool. W7UN — W7PL is
doing FB work in the Q0O and OBS line. W7AIC reports
things going great in Gresham, W7ALM, our newest ORS, is
a FB traffic man. W7MY has a good report. W7AFL reports
for the first time. W7ZD holds down the Portland end of the
non-stop Portland to Astoria traffic route with W7ALM on
the other. W7PE iz holding out on the news. W7AMF ap-
plied for ORS. W7AIG surprises us with a report, W/WR is
battling with power leak., W7IF is 100%, for an ORS relay
party soon. W7 WL says the post office keeps him busy dur-
ing the holiday and QSL season. W7AHJ, the only known
YW operator in this section, handled as many as her OM,
W7AJX. WTAMQ is with us again. W7ABH asks for bonor-
able discharge after several years as a FB ORS. Granted
OM, He is oping on the $.8. Brookings WXOA. W7JC says
he thinks he will quit the ham game, WTAJW is the station
of the Rose City Amateur Radio CL Zompetition has
again started in the north with the new M of Washington
pushing hard. Congrats, OB,

Traffie; W7AIC 126, W7ALM 106, W7MY &4, W7AFL
80, W7ZD 65, W7PE 50, W7AMF 46, W7AIG 33, W7UN
71, W7WR 33, W7PL 147, W7IF 25, W7WL 23, WVAHJ 3,
W7ATX 8, W7TAMQ 2.

MONTANA — 3CM, Q. W, Viers, W7AAT — WTFL,
W7DD, W7EL aud W7AAW are the only ORS in this sec-
tion who ever take two minutes to write out their report and
send it in. FB. Keep up the good work; and to the rest of you
who are faili g to report — you know what's going to hap-
pen!! W7DD h 5 & pair of 852’5 doing their stulf on 7075 ke,
W7FL has recovered from his recent accident with 2 train.
W7AAW handled some traffic for the Army flight. W7EL
has his dynamotor putting out some nice signals now.
W7ANT ig working fone on 3500 ke, W7AHN says phone
isn't what it's eracked up to be so he's going to be w W man
from now on, W7AAT has two transmitters going full blast
on 3500 and 7000 ke, Tet’s have more reports next month,
boys.

Traffic: WTAAT 564, W7DD 34, W7TAAW 33, WTEL 21,
W7FL 10

PACIFIC DIVISION

~NANTA CLARA VALLEY - SCM, F. fJuetuent,
S WENX - The traffic handling activities uf the Section
A2 were very heavy this month, Clolonel Foster, W6HM,
lunds the Section with 457 — all foreign and 36% delivered.
The new 300-watt xtal-controlled xmitter ut W6HM has une
of the most beautiful notes heard on the air, WeBYH with
daily skeds turned a neat tatal of 231, FB, OM, WoeDQH,
the new RM, sturted things going with a bulletin directed to
all ORS, WEDCP is taking eare of the Santa ('ruz trathic
along with WBYG, W6Y G requests skeds with other high
sehools, WERMW iried 14,000 ke., but reports little traffic
on that hand, W6ALW lost his pole in storm, WHCOXT is u
prospective ORS, WEESW has been instrumental in forming
a radio club in Pacific Grove, W6AME is irying 14,000 ke.
WEBNH is getting his set in readiness for any emergency.
He is located in Power House in High Sierras, W6AAZ
copied the press dispatches from WIMEK during the Army
flight, WBNX is building new receiver, W6BAX worked all
continents in 10 hours on 14,000 ke, W6BHY iy always
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ready for 8. J. traffic, W6DCI won the prize at the last Tri-
Bectional meeting held in San Jose. The Modesto Radio
(Club held 3 Hamfest on Feb, 15th which was a huge success,
Let’s have a 1009 report next month.

Traffic: W6HM 457, W6DYH 231, WoDQH 80, WeDCP
75, WOBMW 36, W6Y(G 35, WEALW 18, WsCXT 18,
WOHSW 13, W6NX 9, W6AME 4, W6BNEH 6, WBAAZ 4,

EASTBAY — SCM, J. Walter Frates, W6CZR — Owing
to the fact that many of the biggest traffic men in the Sec-
tion have their stations temporarily dismantled and are re-
building for the opening of spring and summer traffie work,
the totals for the section this tonth dropped considerably
after winning the traffic banner for the country two months
in succession, WEEIB, RM for Vallejo, came out on top
again this month. He reports working VK on New Year's
morning and has skeds with W5BBI and K7EH, W6AMW
at Mare Island is clicking off the traffic in FB shape. Two of
their best skeds are with ZL4AOD and KEEWB. WEAWF is
coming up among the leaders ugain after rebuilding his
transmitter and seeing his YL, W6ORETA, off for L. A,
WEBYS makes the BPL this month. WACT/(Q has moved to
Han Franeciseo from Napa to work for the fone esmpany.
WECZN is having trouble with his screen-grid receiver.
WHBAUT worked four states on fone using loop modulation.
WOEDK was the main Fast Bay contact with the First
Pursuit Group flight through W7AAT and W7ADX.
WHEDK was reported heard on 3500 ke. in New Zealand by
Mark Churton of Auckland, W6BIW says most of his
traffic was gathered during the first week of the year when he
had plenty of time. W6EDO maintains that he is going to
change his transmitter from 8328 in self-rectification to 852s
in push-pull with WEEX rectobulbs. WHBMS, the Berkeley
cherub, has a 1929 transmitter which refuses to work in
1930, Stew bad! WEASH announces that ke has rebuilt his
transmitier, and pué up a new antenna. WEALX ia still
pounding away with his achool work. Army amateur net,
and other activities, W6AQ is being kept busy ax the new
secretary of the Qakland Radio Club. W6RBHF continues to
rap out a biy of traffic every month, W6CZR has been doing
sowe traffie work in the day time when he can steal enough
time to keep away from his several avenues of work, W6CSU
repmrted for the first time this month, W6R.J reports that his
400 volts on 3500 ke. has been heard in Australia. WeBZU
at Cloneord is working hard at his central California skeds,
WHEDS is back on the air with his high-power transmitter.
using & crystal, and is getting out in FB shape, W6EDR is
trying to arrange skeds, WEEJA of Point Richmond is
operating aboard the 8. 8. Admiral Watson, WGCEK, running
between San Diego and San Francisco. W6IP has left for
Nagasaki as operator on the Dollar Liner, Presiden! Lincoln.,
W6IT has removed to the San Franelseo Seetion.

Traffie; WHEIB 363, W6AMW 325, WHAWEF 210,
WERBYS 203, WeEDK 201, W6BIW 138, WoeEDO 113,
WHBMS 107, WHASH 56, WEALX 48, WBAQ 33, WoBHF
31, WACZR 22, WE(ISTT 20, WERJ 19, WSAUT 16, WERZU
14, WEEDS 12, W6EDR 1.

SAN FRANCISCO — SCM, Clayton Bane, WEW B ~~ [t
seems that every time we get started reporting nicely there
must come the inevitable let down, W6AD keeps us out of
the dog house this time with a wonderful total. It isn't good
cricket to let one man carry the load, Wake up, gang,
WOERK makes the BPL as usual and says he has sold his
552 and put in MOPA with 210s, W6BIP makes BPL also,
but hus been putting in most of his time trying to work
South Americans on 14 me. WHCIS makes the BPL on
deliveries. WEATT has built a new receiver that he claims
beats 'em all, WGAMDP blew his power supply again and is
off trying to promote a new one, WEDFR is still keeping the
A-A Network going strong, and sends in his usual good
report, As the new president of A R.A., W6PW has kept the
elub going stronger than ever, FB, OB, W6PQ, a new man,
reports this time with a good total. He is located in the
Presidio at 8. F',, and is using 8 50 running under loaded. Hi.
WGIZZ says that this is probably his jast report for some
time to eome as he is going to college, We are glad to see
WOEEC, apother new man, reporting this trip and urge all
you new fellows to follow suit. W6BBL also reports for the
first time and says he will be among those present from now
an. WHDZQ sends in his report and a list of 30" signals,
The eutire section joins in expressing their deepest sym-
pathy to WeWN and his {atwily over the loss of his mother,
who passed away this month.

Traffic: W6AD 1766, W6ERK 225, WEBIP 200, W6CTS
25, WODFR 34. W6PQ 23, WoDZZ 17, WokEC 12, WeBBL
10, WEWN 2, W6WB 6, W6DZQ 3,

N

SAN DIEGO —BCM, H, A, Ambler, W6EQP — W6AC
leads Again with three daily skeds. He is the west coast sta-
tion of the Atlantic-Pacific coast chain, so shoot him your
east traffie and it will go right through, WEACJ has been ap-
pointed RM to hPlp WHEPF, WEEPZ turus in a nice total.
W6BGL is on again, W6EOS is rebuxldmg WhFPF reporta
his sked with W6TM working again. W6BAM is going on
3.5 me, svon, WSEOM saays the wind blew down his zepp.
W6BFE is now using 2 50-watter instead of the 352, and is
gatting out FB, WHAET and WeDOB were married in
October. All hams welcomwe at 3808 30th 8, WeDOB is
twisting dials at KFSD now. All ORS not reporting for three
months will be cancelled, so if you want to hold that ticket,
send in your reports regularly.

Traffic: W6ACT 123, WeEPZ 81, WEBGL 77, WEEOS 32,
WEEOP 30, WOEPF 23, W6BAAM 10, W6EOM 6, W6CTP
3, W6BFE 3,

LOS ANGELES — &CM, B. £, Sandham, WEEQF —
Qur traffic total is going up like a freight elevator — but
let’s he thankful it's not going down., WHAKW, W6CBW,
WEDKV, W6AQOA, W6WA and WEEQF all make the BPL.
this month. The traffic total is 3720, The A.R.R.C. held jts
annual banquet and elected officers for this year: W6EJ,
Pres;; W6FE, Vies-Pres.; WOBZE, See.; WEAEL, Treas.
A new club is announced as the Monrovia High Frequency
Club. Its officers are WEBES, Pres.; W6EQO, Hec. and
Treas.; WOBTU, Tech. Chairman; W6ESG, Publicity. The
other clubs of the Los Augeles Section offer their cougratula-
tions to the new one. The Long Beach Club went visiting.
picking up hams as they went along —~ ELZ hanging on a
apare tire. A club traffic contest has also been started by
them with rectobulbs, crysts.l and filter as priz "B, The
Pasadena Short Wave Club is sponsoring the coming quar-
terly AR, R L. banquet. Its new officers are WAKA, Pres.;

A s, and Treas.; WOZBW, Comm. Chairman;
WHE i'\’ Entertainment (hairman, The Tri-County (lub
held & meeting in the mountains, taking along a portable
and shoveling anow to keep warm. W6AKW handled over
1100 messages this trip on skeds with KALAF, WiMK and
three others, He wants to hear from those interested in
Army-Amatear net. W6CBW has high total from skeds
with KAIHR and W2BYS, WEDKV made a portable for
WOAEF, who is blind, W6WA turns in another good report
of Bakersfield district totals and activity, W6AOR dis-
earded fone — BCLs too hot, WEDQV is building s new
transmitter for 7 me, WEETN changed from MOPA to
Hartley, W6ENH, WGEIQ, WEENQ, WeC' UK and WEEQT
are all rebuilding and going into U8, N.R. WHANM is using
Schnell's peaked sudio systemn and two six-phase rectibiers on
transmitter. W6LN, ex-9DRM of Ilenver, asks for ORS.
WHZBJ is about the only active ham at Santa Barbara,
WHFTJ has five sheds, WOEKE delivered 2 mesaage to
TaCrescenta 12 hours after filed in Minnesota. FB. Wo6EKC
is on h an 852, WAV coming on with fone vn 3.5 nse.,
vsing -watt modulator and 852 oscillator, WEBGE is be-
soming interested in traffic. WHACL worked GSBY on 14
me. WEESA has new traffic receiver. WEBID built a high
power TPTG after @ST, and reports FB. W6BZR worked
WFA and delivered message to newspaper at Sausalito,
WEBBO sends in his first traffie report in this district,
WOCTUH worked all continents in 24 hours during Xmas
vaation. WEEQD is now on with 50-watter, WGEFA is us-
ing remote control for three miles by intermediste xmitter
on 28 me. working main xmitter. WOBSL had call changed
to WOYAB. W6EAU has low total due to work, W T
now owns & blown 210 and his shack was flooded by the rain-
storm. WEDZI is trying to get rid of QRM with shielded
antenna. WHBGC is back on with 250-watter, WOBVZ was
overtome by smoke from burning plate transformer. Hi.
WEMA likes peaked audio reepiver for cutting (QIRM,
WHBUX is on with a 50-watter. WBUJ enjoyed u good
butch of Christmas traffic. W6DHR had his portable,
WHEDEKD, up in Big Pines during snowstorm, seven hams
heing snowed in there. WBABK is off until erystal arrives,
WBAGR iy on now with crystal. WEAKD reports. W6OF
reports two feet of snow mnt his QRA in the mountains.
WOBFI is coming on with 250-watter and 866's, WGFJ
should have zeros printed on his report cards and save fime.
Hi, W6AGR is now crystal-controlled on 7010 ke, WHCZT
reports traffic. WHCBS built a new receiver and transmitter,
WECGY reports traffic and good (3305, The SCA made his
with Nmag Philippine tcaffic and is rebuilding the re-
v, IF vou fellows are at all interested in leading the rest
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with traffie, send in your reports by the i5th. The L. A,
Pection wants to keep the traffic banner, and it means that
yon must repaort, Will all OQ's please report all off-band
operation to oifender or SCM.

Traffic: WEAKW 1132, WECBW 467, WEDKV 213,
WBAOA 210, W6DLI 177, W6BCK 120, W6UJ 119, WEWA
160, WEAM ¢z, WOEQF &9, WE6LN 71, W6ZBJ 68, WeDQV
68, WEETT 65, W6AOB 65, WGEKE 59, WEEKC 352,
W6EAVI 51, W6RGF 37, WEAKD 35, W6BDR 36, W6DYJ
34, WEACL 30, WeAXE 33, W6BCQ 29, WEREB 27,
WEESA 26, W6ID 24, W6DOZ 22, WEBZR 22, W6BBO 19,
W6CUH 1R, WEEQD 16, WEEFA 16, W6ABI 15, WGELZ
15, WBEYK 14, W6EIN 12, WaCHW 11, WE6YARB 10,
WGBES 10, W6EATU 10, WOEIF 10, W6CZT 9, WeEAN §,
WOHCGY %, WABIF 7, W6AIX 5 W6CLX 5, WeCOT 5,
WOEQW 5, W6DZI 5, WeBGC 4, WeHT 3, W6BYZ t,

ARIZONA —8CM, H. R. Shortman, WOBWS —
WHEFC has & (JX210 perking on 7 me, and is looking for
east, and west schedules, W6CWT is off the air rewinding a
burned-out MG, W6DRE is working at KOY. W6DGN, a
new man in Tucson, is having trouble getting started.
WO6ANO is back in Flagstaff getting reconciled to married
life. W6EH is still with Western Air Express in Los Angeles,
WBEJK is the call of Robert (i, Horton, chief operator of
Standard Airlineg, Inc,, at Phoenix, W6EQF is now chief
operator, tecknician, announcer, and janitor at XFXY in
Flagstaff, W6BWS has a new YL in Globe, and wishes
WBAZM wouid come back on the air to Q8P daily traffie

‘there for him. Hi. W6CDU is at last at work on his ““he
man’’ station. W6AWD), our newest ORS, has sone ** hot"
cards and the SC'M advises everyone to QSL so they may
‘get one, WHEJIF says the DX boys sure have rotten ve-
ceivers, WOEAA is studying hard at school. WEDIE says
the landlord made him take all his antenna down, W6HS is
now living in Phoenix. WOLK is talking of having his equip-
ment brought to Phoenix, and going into *‘cahoots’ with
the 8CM ou hig new station. Dale Hammersly, ex-W9EH, is
now with the Telephone Company, and spends his spare
time operating at W6BJF, The technical staff of KTAR is
composed of ex-WHCAJ, WEDGY and W6BWS, WeDGY
is getting ready to put a couple of 50-watters on in push-pull
TPTG. WOCWG is coming back on the air as soon as he re-

" windg his plate transformer, W6(CCL is still out on the briny
deep. W6RBH is operating his broadeast station KOY.
W6DSA is now in Hawaii, W6AAP has moved to Phoenix.
WOEKY comes out and says he has quit the game for good.
W6CDY-W6(TPX is busy at KGAR. W6BEL is proprietor of
a new radio siore in Phoenix; see him when buying new ap-
paratus {free adv,) Hi, W8DTU is still pounding away on
14 me. and leads in traflic, W6DCQ got = Jot of publicity in
the local newspapers and is now high hatting the gang, Hi.

. W6BJF is the Arizona Route Manager and fellows desiring
schedules should get in toush with him. WGAUI is still a
tlat-footed cop passing out QSLs for the Phoenix Police De-
partment. WHCXW is getting along fine with his Storage
Battery shop We would like to hear from W6SW, WECAP,
W6RS, W6(BJ, W6AZM, W6AZU, W6AZV, WGDLE,
WBYB, W6EKA, W6PZ, WEBVD, W6BJI, W6BLP and
W6BHC.

Trafie: WeDTU 350, WeEFC 221, W6BJF 79, WeCDU
a7, WEAWD) 18, WEEAA 4.

PHILIPPINES — SCM, 3. M. Mathes, KAICY —
This report was received by radio via W6HM and covers
both December and January activities. ORS appointments
were Issued KATAF, KAICY, KAIHR and KALJR,
KAIAB reports burned-out generator, KATAC is now on
with a 50-watter and has a sked with KA1JR daily. KAIAF
stayed continually with PMZ until they left Borneo on Jan,
7. He was of valuable amsistatice to Duteh Government when
captain of Military Guard was murdered by the natives.
KAICM now handles Coast sked temporarily for KAIAF
besides his regular skeds. KAICE has sharpened hig note
some. KALCY tries to greet the gang daily, but secretarial
work prevents hamming in early hours of evening, KA1DT
is a fast. sngppy station with a gang of good ops. They
tiandle Detroit-Spokane Army flight press from Potter,
W6AKW, and relayed to Manila Daily Bulletin, FB, OMas,
WA1EL s doung good work. KA1 (Y handles traffic through
to coast several nights each week, KAIHR held a YL party
i Decetuber with Miss Evelyn Cheel of WEEVA and Miss
Virginia Brewer of W6ETA. A two-way WSO was made
with G&RZ, Croyden. Surrey, England, on New Year's Eve,
Sehedules at KATHR: Manila time: K6DPG, Honolulu,

C 500 KAYPB, Zamboanga, 5:15; ACSAG, ‘«hanzhal 5130;
&( 'REW, Bhenghai, $:00; OMITB, Guam, 7:30; VK6MO,
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Australia, 8:00, Wednesdays and Sundays; W6TM, Wil-
liams, Calif,, 9:00. The QRH is 7050 ke, The sked with
VE6MO ig for handling messages relating to observations of
terrestrial magnetism at Observatory station at Watheroo,
West Australia. KA1JR now has pure DC from a motor
generator, Main sked is with WEHM daily, KAIMC is dis-
mantling and will leave for the States in Mareh. (Goodbye
and good luck, OM. KAIRC seerus to be getting out.
KA1ZC has the broadeast signal in the Philippines Section.
KAICY has given them a rectifier and filter condenser,
which it is hoped they will use. KAYPB is on daily in the
Southern Istand. Hong Kong bams are now licensed and
operating under prefix V8. All but one sintion is using less
than ten watts power and all but two stations need only two
more Q50s tp qualify for WAC certificates, Cary is still us-
ing AC8RV at Shanghai, although ‘Wilsonr has returned to
States, ACSGO (ex-VESGO) is on three times a week, signu-
ing ACBGO. ACSHM and ACSTS frequently work Sixes;
ACSHM is keeping skeds three times 2 week with WGHM.
Doe Maleolm, Chefoo, whose station was closed on evidence
of an informer, had to dismantle his iransmitting antenna
and is now on using his receiving antenna during the
eraergency,

Trafiic: December and January: KAICY 95, KALDJ
1080, KA1HR 314,

SACRAMENTO VALLEY — 8SCM, Everett Davies,
W6DON — This report was received late and by telegram
due to an auto accident which the SCM wax in.

Traffic: W6TM 617, W6BSQ 131, WeBDX 120, W6AIM
16,

ROANOKE DIVISION

ORTH CAROLINA -~ 8CM, Hal 8. Justice, W4TS
N ----- - The Club House of the Charlotte Amateur Radio
i Associution was destroyed by fire the night of
January 11, and it is planned to have it rebuilt in time for
the Roanoke Division Convention, March 21st and 22nd.
The club goes on record for a law against the use of raw
A.C. The Radio Inspector was in Charlotte recently, and
several of the fellows lost their licenses. W4ABYV leads in
traffic this month. W4DW, a member of the faculty with the
Chemistry Department, N, C, State College, is rebuilding
and making things hot for the freshmen, W4BC thinks the
UX250 ¥FB on 14,000 ke, W4JR attended the Southeastern
Clonvention in Atlanta, aud reports a great time. Gluck,
W4('Q, and Rosekrans, W4AGE, are working hard for the
Roanoke Division Convention in March, WAWE was off
the air most of the month due 1o vacation. W4AFW wants
a good receiver, W40O(! is doing some U.8.N.R. work, and
says DX is bum, W4AA-WAACA-W4ABC-WANG is busy
broadeasting. WNRC burned out two generators and pressed
into service the 250-watt rectobulb power supply of W4AA,
with FB results, W4AHH is rebuilding, the new vutfit to
use 4 211-D ecrystal-controlled. W4UR handled many
Xinas messages and is working up several skeds, W4TN
is back at University of N. (¢, after pounding brass through
Xias vacation. W4EC har installed 50-watt c.e. using
rectobulbg for rectifiers. W4AR gends in his last report, as
he is leaving for Hartford, Conn., soon. W4ZD, station of
of the Davidson Radio Club, Davidsen (ollege, works on
three hands consisteutly, snd is ready to keep skeds with
anyone. WA4AEW is wondering if the 4's are afraid of 3500
ke., 88 it is hard to move trafic south, W4ZB keeps seven
skeds and has worked all continents, W4FT handled most of
his traflic with Nicaragua, using s UV84%4 350-watt tube
in TPTG cireuit with mercury are rectifier,

Traffic: W4ABY 176, W4AEW 133, W4UB 101, W4FT
T8, WAZB 42, W4ZD 38, W4AB 37, W4EC 30, WATN 30,
W4T 20, WADW 18, WAAHH 17, W40 15, WeAA 11,
WAWE 10, WABC &, W4JR 5,

WEST VIRGINIA — SCM, D. B, Morris, W&IM —
All reports were received by radio this month, WSIB is a
new brother at W, V. U1, and is coming along fine. WSBCN
is trying to make an MOPA work, with no success, WSACZ
still keeps Fairmont ahead in messages and wants some
good skeds south. W8T is handling messages for students
at D-E, using a 201A. WEJIM is rebuilding after returning
from taking tests in Pittsburgh, WRVZ dropped in town
and said ' tell gang Hello.” W30 is too busy with WMMN
at present to he on the atr, WRACZ says be will have two
new hams on the air in Fairmont within the next month,
WSBPU-WSBR-WSA Y L.WSCON-WSRDP-WSCSR all re-
port and say Hello. Don't forget the Roanoke Division
Convention at Charlotte in March, Some radio hi-lights ure
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going to be there, but caw’t tell you yet who they are.
You had better be there,

WSHD sends in the following report: WS0OK is sfill
working A-A net control. WEDNM changed to WEWE.,
WSSV is bujilding an xtal set. W&RI is rebuilding with
WEBDX, WXBTV worked his firat six and seven, WEDPO
is now on 3.5 me, WS8BWK in also working on 3.5 me. with
an 852, WSHD is getting RS from weat coast on 3.5 mo.

Traffie; WSOK 114, WSBTV (Deec.) 143, (Jan.) 28,
WEIB 44, WxHD 28, WBACZ 50, WRIM 30, WSBCN 15,
WSTI 10, WSIB

VIRGINIA — &M, J. F, Wohlford, W3CA — W3ARU
spent Xmas holidays at hore, but the station has done ex~
eellent work with the assistance of four other operators.
WEAHW hag had the BCLs after him abouj key thumps,
W3AJA, a new ham, went off the air until he could kill the
key thumps. W3MO expecis to get on the aiv soon, W3KU
is on 7040 ke, when operating WTAR and YX permit.
WIWM is buck on air after repairing burned-out trans-
former. W3AER is using 204A with rectobulbs on 7 and
14 me. W3TN has gone to sea again, WAPK traded his
832 for a 3)-watter, W3FP is trying to get a German 500-
watter to oseillate on 7T me. W3SZ sold out to W3FP.
WBADD is using a 50-watter, W3ARD is handling traffic
when he has the time to be on, W3FJ made a trip to New
York and visited some of the hams, WIHQ was on the air
at intervals, W3BZ is working sked with WSCMP at 8
p.m, W3ZA expects to bring out a regular **ean’’ buster on
phione shortly, W3BDZ says weather too cold to spend
much time in the shack, W3AQW, 4 new station in Roanoke,
broke out with phone. W3WQ blew plate transformer. He
is to be appuinted ORS when he gets station on air again.
W3CKL has crystal control on both 3.5 and 7 me. The
SCM would like to suggest that stations in and around
Norfolk get in touch with W3ARU and let him have your
wmonthly reports not later than 17th of each month, and the
Richmond hams get in touch with W3FJ,

Trafie: WIARU 346, WSAHW 10, W3FJ 221, W3HO
21, W2aWO0 139, W3CEKL 21, W3CA 24,

ROCKY MOUNTAIN DIVISION

QLORADO — §CUM, €. R. Stedman, WICAA —
' WoCAA leads in traffic and makes the BPL, WICVE

in applying for an ORS appointment. WICSR ie
getting tired of blowing dust out of his transwitter and is
going to put it in a cabinet. CSR says he is going to use
14,000-ke, fone. WOEJW was at home during the Xias
vacation and worked quite a few. WIBVOQ is on lately.
WODQY was also on during Ximas vacation, WICDE feels
that he ix too busy to be un the air this winter. WOCND
has been turning some attention to traffic. WYEDM has
about all he ¢an do to keep his school work up. WOBTO at
last has u set that gets out and is doing some very good work,
WOCCM is studying Morse and is also brushing up for a
eommerrial ticket, WI9CAA's father is on with the call
WOCAB on 7000 and 14,000 ke, WOCOC is on 3500 ke.
WYEAM says he is going all he has time for,

Trafic: WICAA 228, WICVE 176,
WOCSR 5,

UTAH-WYOMING — SBCM, Parley N. James, WO6BAJ
w« W7AAH leads the seciion with a nice traffic report.
WEDPJ ecomes a clage second, pounding brass when not too
busy at school, WEBTX is still pounding away with a
fifty on 7000 ke, W6BAOQ, an old-timer, is back on the air
once more. WHCNX was only on three days, but handled 2
few. W6BAJ was tuo busy to get on but handled about 500
at KGTH. Hi,

‘Traffic: W7AAH 49, WODPJ 48, W6BTX 40, WEKF
24, W6BAO 1§, W6CNX 14,

SOUTHEASTERN DIVISION
SLABAMA — BCM, 8. J. Bayne, WiAAQ — WHPAT

W9EDM 25,

has moved his location due to the National Guard

Headquariers being changed. It is reported that
WAWS will return to Mobile. W4ILM is the proud possessor
of & new commercial liesnse. W4AAH is conducting 2 code
elass at his place of business and hopes to develop sotme new
stations, A water pipe burst aud Hooded WAJY's outfit
during the hard freezes. Polk Perdue, W4FI, formerly of
Tannesses, 18 now Iocated in Birmingham, and on the air
constantly with two ops. W4VC is having BCL trouble at
times due to recent QRO. W4WR has sold his outfit and
i# to return to Boston in the near future. WiAX is heard
aecasionally on Sundays. WHAKM is experimenting with
fone, and should have a good one in the near future, WHALG
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. at Lexington, Nebr., as W9BV]

is trying out fone possibilities on 14 me. WAAG is a new
station in Kennedy and his first report is o splendid oné:
W4GN has moved to Palos and has again been joined by
Mr. Vandiver, WiKA, W4TT is away for & two weeks' va-
cation, W400, 120 West, Water Ave., has taken the abr ar
Helma with a first-class fore. W4T reports auother new
atation at Selma who hag applied for license, WACB, our
new Tuskegee station, uses a UX243 with loop modulation
and handled 61 messages all on fone in two weeks, W4IA
makes the BPL using fone entirely., Schedules were kept
with W4CB and W4FY. W4AQ has six ops and 204A's
on 14 and 7 me, and contemplate fone on i4 me, WHLT
has moved his shack to s new location and instailed two
£52's in parallel, Reports from Troy are lacking. WiEW
is temporarily off the air. W1AHR leads the state in traffic,
the greater part handled on the Army Amateur Net
WAAHP is building an AC sereen-grid receiver. WHAJR
is having more than his share of xmitter trouble. W{AKB
hopes to have a 30-watter soon, WAHB has completed his
new transmitter, as well as » nes receiver. W1AP won a
CGeveral Radio Wavemeter at the Atlanta Convention,
Ex-W4ADN of Elberton, Ga.. is now located in Mont-
gomery, and will be active shortly, Ex~-W4MY is now located
. WA AQ handled consider-
able traffic on the Avmy Amateur Net.

‘This being the first report for the New Year and the final
report for your present SCM, it appears that a brief review
of the year’s progress is in order. 1929 saw the establishment
of nine new stations in South Alabama, ss well as others
throughout the state. There are approximately twice ns
many new stations as those who have become inactive,
We now have eleven Officinl Relay Stations and every
mounth, more stations than we have ORS have reported
traffie. A total of 4987 messages were reported handled to
the SCM. Last but not least, there were eleven attendants
from Alabama ut the Southeastern Division Clonvention in
December, of which six were from Montgomery.

‘This being my Iast report ag SCM, [ wish to express my
appreciation for all the kind help and codperation you have
given me during the year. I hope that everyone will be even
more codperative with the next SCM, May 1 wish you all
avery success during 1932 and very 73.

Traffic: W4AHR 127, W4IA 97, WHALG 89, WHAAQ 70,
WHAG 67, WACB 60, WHAQ 15, WHAHP 39, WiAKM 39,
WALM 35, WAFE 31, W4AAH 23, W4TT 19, W4PAT 10,
W4AP 6,

GEORGIA-SOUTH  CAROLINA-CUBA-ISLE OF
PINES — SCM, M. 8 Alexander, WiRZ -~ Well, the gang
in this gection is waking up at last and the reports are piling
i, If we keep it up. we will have the best section in the
Division. W1AAM is off the air for a while, as he is building
an xtal-enntrol phone station for 3500-ke. band, W1AHA
hopes to have 1 MOPA going before long. W4AJH in Au-
gusta wants to know why his news never gets in @87, That
Augusta bunch is getting pretty good, but I can’t gel
enough dope to make a sentence. If yvou fellows will send in
your reports in more detail, they will get in print. W4JI,
is on the air with RAC, as he blew up his eondensers. W4SI
has just been appointed Official Broadeast Station, Tune
up on his wave and get the Iatest dope from headquarters,
W4CM has ideas of a 250-wutt phone station, but I think
the company he works with might object if he borrows the
necessary equipment. Hi, CMS8UF gets his reports in from
way down in Cuba, and we are surely glad to hear from him
and any of the other Cubans, He expects to put in xtal before
long, W4PD is doing a lot of fone work on 3.5 me. and he
handled most of his traffic this month via fone. W4RZ has
been keeping a nightly schedule for the past 15 days, but
not much traffic was handled. If any of you want ORS
certificates, drop me & line and the guestionnaire will be
forwarded to you. W4JID has worked all but the 6th and 7th
distriets, having been on the air since November 20, 1929,

Traffic: WKV 185, W4PD 40, CMBUF 51, W4CM 10,
WAST 46, W4JL 2, W4YA 15, W4ATH 19, WiAHA 63,
W4RZ 16, W4ID 17.

PORTO RICQO-VIRGIN ISLANDS — SCM. E. W,
Mayer, K4KD — This report was received by radio at
W2FN, All reports this month received by radio ar E4KD,
K4AKYV and K4AAN and K4KD all handle traffic. K4DK
is 4 new station at St. Thomas, but inactive at present, ag
he was detailed to operate WICA, 5.8, Weaskern Ocran,
on trip to New York. K4RL visited the BCM, K4ACF has
tube trouble, but still has hopes. K4KD has a pet power
feak to add to his present difficulties, but maintaing fen
skeds weekly.
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Traffic: K4AAN 36, K4AKV 23, K4KD 63,

FLORIDA — 3CM, Harvey Chafin, WALl — W1AGR.
W40Z and WHQL lead the list thiz month. W4AGR and
W 10Z make the BPL, W407Z is installing s MOPA using a
210, W4SK sure did work gome FB DX this month, W4NB
is keeping tiree schedules at present. W4AGY reports rhat
he, W1QL and W4ANB had their stations at the All~American
Air Meet o report the races. That sure is a fine way of
advertising amateur radio, fellows, KDV5 reports that the
weuther lius a lot to do with his not Q8Qing many U, &
stations, WaMS the “ XYL and WA4ABJ keep a daily sked
with her OM through W4QA., OMLITB is now in Pensacola
and will be « n the air soon, W4QA is a new station in Gaines-
ville using a 30-watter. W4SY is spending most of his time
on 14 me. W4AFZ is still active, WAJO is in Miami now.
WA KH reports. WLACM, the T7.8, N R, station at Tampa,
would like o have a few skeds on Thursdays sbout 9:30
p.m. Mr, R. W, Shriner has taken it over from Mr. Houstain
Wall, WKW, ex-OBSL, is an ORS prospect. W4AKW,
W1HY, and W4TK also report. W4ALH is using an REL
852 job, W4JM and WHSK will receive their ORS appoint-
mentg soon. Starting February 1st, every ORS will receive o
mimeograpted bulletin from the SCM. Non-ORS may ob-
tain copies by writing to him.

Traffie: W4AGR 208, W1OZ 127, WAQL 107, W4SK 75,
WANB 66, WHAGY 64, W4MS 62, KDV5 89, WiQA 55,
WHATT 30, W4SY 20, WHAFZ 18, W4J0 18, W1AKH 13,
WAACM 12, WATK 5 W4HY 4, WIKW 3, WHARKW 4,

WEST GULF DIVISION
QUTHERN TEXAS— 8CM, Robert E. Franklin,
S WaUX — Route Mana,

r WAABQ is forming a traffic

route vhroughout the section. Get in touch with him
and get in on this line-up., Through the courtesy of Mr.
Milton G. iall, Radio editor, the Howxton Post Dispatch,
the Houston Radio Club has been receiving quite a bit of
boosting. The President, W50X, is going to conduct a eode
elass on 1720-ke. band for about fifteen beginners. Corpus
Chiristi’s new YL has been given the call WABK(Q and is
now on the air, W5S5AJD is high man this month making
the BPL aguin. WBAQY sends in a nice Lotal and ig on with
250-watt xtal-controlled outfit, W5S5MS sends in the Clorpus
Christi dope tu the SCM. WHMX and W5TO of Corpus
are back on the air again, WSBBY is going to upply for n
commercizl ticket the next time the R. I, cames around.
W5NW will seon have his 250-watt xtal-controlled set going.
W5AHB has just put in au extal-controlled set and wants
the gang to look for him on 7116 ke. W5ABQ is still rebuild-
ing, but is keeping some skeds with a borrowed set, W5GS
has u sked with W5AQY and is taking cure of Houston traf-
fic, There are a lot of good stations in this section that are
never heard from, Send in your reports, OMs. We are always
glad to hear from you.

Traffic: W5AJD 206, W5AQY 167, W5MS 130, W5RBY
$3, WHAHB 50, W50X 12, WoNW 15, W5GS 9, WEARQ 8,

NORTHERN TEXAS — 8CM, J, H, Robinson. W5BG
------ WAHRJ is sure keeping things going. Any of you fellows
who want a trade shiould get in touch with W5RJ, WSHY
s keeping skeds with State schools and finds lots of traffic
this way. W53BAM, the new (), is sure sending the warning
eurds to the out-of-band fellows. WABAD got a Sl-watter
for Xmas, but it was soft, so he iz using the old (X310,
W5BBF heard AB6 testing, ulso WIMK’s broadeasts on
the Hight, W5GZ lost an 852, W5JA is still using the nld 852
with all he ean get on it. W5JP is still using the xtal set, a
duplicate of WIZ, W5AAK is working on 1815 ke. Good stuff,
OM. W5DF has worked his first Aussie. WSAMH has »
dandy new four-tube receiver that brings them all in, but
says the xmitter doesn’t keep up with it. He asks that you
fellows who hear his sigs report. Help him slong, fellows.
W5RG is rernodeling the xmitter, That 3-below-zero weather
we had froze all the spiders in the variable eondensers.

Traffic: WHRJ 251, WS5HY 210, W5BAD 154, W3BAM
G0, W5BBF 70, W5GZ 32, WAJA 23, WHJD 18, WiHAAE
14, W5DF 1, W5AMH 1, W5BG 1.

NEW MEXICO — BCM, Leavenworth Wheeler, Jr.,
W5AHI — everal alibis this tuonth! W5AJL lost a new
210, frequency meter, and a TC ammeter, but elaims it
wasn’t too much output that blew the lutter. Hi. W5TV
had bis Hertz pulled down by inquisitive burros! WsBH sure
likes 14,000 ke, W5A0D comes across with a FB report
and has visions of BPL. W5ZM reports the radio club at
NMMI ag having eight members meeting tri-weekly for eode
practice. Beut of luck, fellows. Being a lineman keeps WSEF
un the jump this time of year. W5ZE reports for the first
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time, FB. W3BGN has sold out to WH5AOU and is leaving
the state for a time. W3BHY wishes to make known his
new QRA — 104 Gidding 8t., Clovis. WSAHI missed BPL
on aecount of the traffic slump after Xmas. The SCM is
mighty pleased with ail the uctivity, We've staged our
comeback — are we going to keep it up? Applications are
in order for RM, ORS, OBS, and 00,

Tratfic: WS5AHI 183, W5AJL 113. W5A0D 84, Wa2ZM
22, WARH 20, W5ZE 9, W5EF 6, W3BGN 6, W5TV 5.

OKLAHOMA —8CM, W. J. Centry, W5GF — Con-
gratulations to W3AUV, high man and new DRSS, WaC'B
and WHATM tied for second. WSDH is a good prospect for
ORS. W5AAV has a new bug, W3ASQ is building an xtal
rig and busy with L.B.P.CC. W5RBEE has # new MOPA ontfit
going. WA5FS is busy with school work. WS5AYF has been
sick for some time and we all hope he has a quick recovery,
W5IH is working (hard) in Ponea Clity, W5GF is very b sy
with his secvice personnel, WAAFH is busy with the YL;.

Traftie: WBAUV 128, W5CB 114, WAAZM 107, WHASQ
37, WHGTF 34, WBAAV 39, WSDH 26, WSAFH 24, W5BEE
16, WFS 5, WHAYF 2, W5IH 2,

CANADA

CANADIAN GENERAL MANAGER,
ALEX REID, VE2BE

We are in the midst of SCM elections in several
divisions and eonsequently this has its effect on the
month's reports, Mr. Jerrett, VOSZ, of Briggus has
been appointed Acting SCM for Newfoundland, and
we are now assured of monthly reports from the
Istand. It has been suggested that our prayer meet-
ings which were held on our old 52-meter band he
resumed on 8750 ke. every Wednesduy evening at
11 p.m. E.8.T. If trouble is experienced on 3750 ke.,
try 7000 ke. or 14,000 ke, We would like to have this
one night in the week for Canadian stations to have
the opportunity of working one another. Here is a
chance for SCMs, ORS, Route Managers and hams
in general to handle truffic, pass along ideas and
chew the rug. Let us make Wednesday night known
from coast to coast, from now on as Canada night.
Would all stations wishing to hold skeds in the
Trans-Canada Relay Route kindly advise your
SCM or the CGM at once, by card or radio, as there
are still several gaps to be filled in the chain before
we can make this 2 twenty-four-hour service.

MARITIME DIVISION

OVA BCOTTA — Acting SCM, A. M. Crowell,
_‘v'FIlDQ — While there is # fair amount of activity
locally with the Halifax gang, the reports are not

eoming in. If your station ig active on the air, it surely is
worth sending in a report about, VEIAS has been going
strong on 14,000 ke, and has had a sked with VOSAE.
VE1DG has been on 14,000- and 3500-ke, fone and 1s playing
with a new s.g. receiver., VE1AW was heard on 14,000 ke.
VE1CC has discovered a thrill in collecting BCL reports on
his broadcasting. As not one station outside of the Halifax
gung has reported this month, your acting SCM requests the
gang to either cotperate in geiting this section on the map
by reporting regularly, or elect an SCM whom they will
stand behind, Reperts must be forthcoming in order to
carry on. Get busy, gang.

NEWFOUNDLAND — Acting SCM. E. V. Jerrett,
VORZ — Say, boys, our little isle is to have some space in
QST again, and I hope you will aid me in making that space
interesting by sending in reports of what you're doing. Keep
up the ham spirit and make 1930 a 1eal live year, VOSMC
has u new phone going with good success. VORAW has re-
turned to 7000 ke., and looks for local contacts on Sunday
afternonns. VORC has # new rectifyving system and his note
iy very much improved. VOSAN is back on the air again
after a fung absence, due to break-down in power supply.
(lad to hear your fist again, OM, VOSAE is on regulurly
hoth on 14,000 and 7000, He bas » sked with W2KU and
handles a big bunch of traffic. VOSWG veports that his
generator has gone dead and to get going again he has to
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send dog teams to Rigolet, 90 miles distant, to gather up all
available B batteries. VO8Z will soon have a transmitter
going on 3500 and hopes some of the bunch will also get in-
terested in that band. He handles lots of traffic to VOSWG,
North West River, Labrador,

QUEBEC DIVISION

UEBEC — Acting SCM, Alex Reid, VE2BE — Even
before this goes to the printer yon will know who
vour next SCM will be as nominations close on Jan,
21st. VE2AD expects to pull off a big get together

soon, VEZ2BB has been sppointed FEastern Clanada repre-
sentative of the T. & R, bulletin and would be glad to re-
ceive any news items for the REGB. VE2AP and VE2BH
have completed the McGill College Radio Clug station and
have made = fine job of it. VE2CA has just completed a new
14,000-ke. transmitter, VE2HV has the sympathy of the
whole divigion in the loss of his son, Allan, VE2AX is build-
ing a push-pull xtal transmitter. Plante of VE2BZ has a very
fine IDC note on 3750 ke, VE2AC again leads the division in
traffic totals, VE2AY has turned in a number of fine traffic
reports and expects that he will get. an ORS certificate from
the new SCM. VE2BE worked WFA several times during
January, VE2BB, one of our stations in the Al-Canada
Route, reports progress in the route and traffic moving at
many points. We need several mcre stations in this division
on the above route.

Tr: fic: VEZAC 62, VE2BE 29, VE2BB 28, VE2AY 12,
VE2BZ 12, VE2AL 10.

ONTARIO DIVISION

NTARIQ — 8CM, E, (. Thompson, VE3FC —
O Central District: VE3BC bursts forth this month

with a truly wonderful traffic total and says that he
has eapped the climax as it were, ard from now on must do a
little school work. VEYAL’s new super-station will be on the
air before this is read, erystal-controlled with an UV-861 in
the last stage. VEIBJ is now on 3.8 me. regularly, keeping
traffic schedules and working very good DX, VE3BO does
consistent work on 14.16 me. VE3BP is using a low-powered
MOPA with a 245 sroplifier on 3.7 me. VE3GF is making
friends on the 7-me. band. VE3CL has turned to the 3.5-me.
band and says that conditions there suit him fine, VE3DY is
heard using phone on 3546 ke, VE3CJ is ndbering closely to
14.2 me. with good DX. VE3E() remurks on peculiar condi-
tions on the 3500-ke. band. VE3DS went on the air Dec. Ist
with & new TPTG transmitter and established contact with
many stations on 14- and 7-me. bands, To VE3BL and
VE3CJ goes the credit of getting VESFC on the ait after the
owner of the latter, through a knee injury, was confined to
his bed. Thanks to these men, Thompson can now operate
the set without having to move from one position and the
long days are whiled away agreeably., VE3DA has a fine
traffic total. Southern District: . D. Lloyd. VE3CB,
ABCM — VE3HB, VE3FD and VE3CB-VE3DD per-
formed valuable emergency service during Christmas season
when bad ice storms disrupt all communication systems in
their loecality, Mighty good work, boys. VE3HB is using
14-, 7=, and 3.5-mc. bands. VE3CB-3DD also uses all three
bands and keeps traffic schedules with Toronto, ete. VE3FD
ig using a pair of 2108 in push-pull oscillator on the 3.5-me.
band. VE3AQ was oun the air, using a crystal oscillator dur-
ing Christmas holidays. VE3AD at Grimsby is on the air
again, using T-me. band, and is much interested in traffie.
Ottawa District: VE3XO blew a pair of 852 tubes, The
Power Company was after Henderson, VE3AT, for using tno
much juice. Hewson worried abount filters and also had to
move part of his junk out of the cellar,
Traffic: VE3BC 110, VE3ET 53, VE3CB 48, VE3DA 33,

VE3HB 25, VE3DS 17, VE3FD 10, VE3AQ 11, VE3CL §,
VE3AD &, VE3BO 6, YE3BP &, VEOBJ 9, VE3FC 1,

VESEQ 4.

PRAIRIE DIVISION

ANITOBA — 8CM, A, V. Chase, VE4H
M YE4AR of Boissevain, Man., leads the

- traffie, VE4FN is rebuilding to a M
AC screen-grid receiver, VEABQ was heard on 28me, in
England, VE4CB (Winnipeg) and VIE4JR (Boissevain), two
new stations, wade their appearance this month. VE4DK
has the finest note in this section. VE4IC is handling traffic,
but does not report. VE4ID and VE4HR are handling

XVt

traffic for VE4BQ, whose transmitter has developed trouble.
Conditions in the 14,000-me. band have been very spotty
this month and schedules have suifered in consequence,

Treaffic: VE4AR 39, VE4BQ 33, VE4DJ 23, VE4HR 11,
VE4BU 4,

SASKATCHEWAN — SCM, 'W. . Pickering, VE4FC
------ Traffic in this section made a big wpward move this
month, sud would always be in & higher place if all who
handle messages would report each month, Omnce more
VE4IH tops the class and is tickled with the way the Sask.
gang are on the air these Jays, A nice total comes from
VEAGR who originated most of his messages. VE1GO made
three contacts with New Zealand in one night, and has had
good results on the 28-mae, band. One of the recsnt entrants
into the game, VE4HP, turns in his first message report.
VE4CN has a TPTG outfit working. VE4HD is changing.
over to TPTG.

Traffic: VE4IH 51, VE4GR 25, VE4GO 18, VE4HP 10.

VANALTA DIVISION

HRITISH COLUMBIA —8CM, J. K. Cavalsky,
B VESAL — Vanconver: VESCF cinched the traffic
honors this month, and credits his MOPA and single
wire current feed antenna with the compliment. VE3BC is
busy with some rectifier jars and a new receiving antenna.
VEBSAL is now set for all bands and trying to tie into a sked
with eastern Canada, VE5SAK is on 14 me. VE5BA is trying
to buckle the plates of his 280 tube, A new ham in this sec-
tion, VESDR, will be guing full swing very shortly. As soon
as the jars thaw out at VE9AJ, we expect o be on the air
often, Prince Rupert: VE5AR has a sked with VESCL and
VESBD and handles some real traffic. VE5GT is push-pull
wrazy and is going to try a push-pull anienna. Yukon:
VEBAW has worked all continents and is now eligible for the
W.A.C. Fine work, OM, Rosstand: This is 8 new part heard
from, and the SCM is always glad to get Féports. VESAA
and VESAL are experimenting with a crystal fone set and
hope to hook up with the const,
Traffic: VESCF 38, VE5AK 4, VESAL 11,

Traffic Briefs

WSCEP calls attention to page 84 of the 8jxth Edition of
the Radio Amateur's Handbook whereon it is stated under
the “Circuit of the High-Powered Transmitter’ that “ One
UX-204-A tube and mountains’ are some of the apparstus
required. WSCEP says he has the UX-204-A but unfor-
tunately is unable to obtain the mountains, Hi,

WIGYV is visiting Hawaii and is on the air with portable
WOZZG on approximately 7180 ke. He wanis to work as
many ham stations as possible while on this irip, Keep an
ear open for him, fellows,

At the time this issue goes to press we have information
that the Yacht Betty B expects to leave Miami, Florida,
about the middle of February for the Bahamas, making
headquarters ai Nissau., The Betty E will probably he
cruising in those waters until early in April. The call letters
of the yacht are KDTF and 3420 ke, will he the principal
frequency, although 5525 ke, will also be used, Mr, E, C.

Srossett, WICCZ and owner of KDTF, requests that ama-

amateurs is desired.

Late and additional reports:

VE4EC is the only one reporting for his Section this
mionth,

Traffic: VE4EC 25,

Official Broadcasting Stations
CHANGES AND ADDITIONS
{Local Standard Time}

WGESA (7150), Mon., Wed,, Fri., 5 p.m.; WEBRO (70001,
Mon., Fri,, 1 p.m,: B4R D, 11 pan., E.8.T,; WOBEF (7000),
Tues., Fri.,, 11 pann: WOALR {(1750), Wed.,, %:30 p.m.;
{3900), Mon., ¥Fri., £:30 p.m.
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HE set manufacturer
to stay in business will
be the one who plays safe by refusing
to take the risk of using parts of un-
certain performance or dependability.
When competition whets its blade
and selling costs go up, it becomes

they exceed the stock of usable con-
densers on hand. It doesn’t require
much imagination to picture what
happens to production costs under
such circumstances.

When you order Sangamo Con-
densers you need not make over-

increasingly important

allowances for *‘re-

to- hold assembly costs SANGAMO jects.” The reli.abilit.y
as low as possible. Hich Volt of Sangamo ratings is

Take mica condensers igh Voitage attested to by a num-
for example. Unless ca- Condensers ber of nationally

pacity ratings are accu-
rate, 2 terrible burden is
thrown on the inspec-

2. €. AN

‘Tested ubsooo valts d. ¢. and 3500

known dn'ongkout
amateurs, commercial men 2ad manu-
facturers have lesrned to depend on

known radio manu-
facturers.

0 standards,
e radio world,

e

Saunmo High Volt: Condensers,
rated an Ee tested

And Sangamo is

mon department and
“rejects” pile up until

quency circuits.

pmtemon in high voluse. high fre.

equally reliable as a
source of supply.

SANGAMO ELECTRIC CO.
SPRINGFIELD, ILLINOIS, U. S. A.
Manufacturers of Precision Electrical Apparatus for 30 Years
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AL SRR FER STASE

deasers.

PIN THIS TO YOUR LETTERHEAD AND MAIL

SANGAMO ELECTRIC CO.

Springﬁeld, Illinois, U. S. A., Dept. R94

[7] (Fer mannfacinrers) I am interested in engineer-
ing data regarding your transformers and con-

7} (For set builders) Please send circulars describing
your apparatus and latest audio hook-ups. I in-
close 10c to cover cost of mailing,

3Tod o

Curve 0&1‘;5: 4"
Sangamo Sivaight Andse
Transformer showing
#nife

ixd
t5ent ot a ible
Srequenctes.

What happens out on
the “skirmish line”?

When your set goes up to the
front line to meet prospec-

tive buyers—does it have an -

outstanding strategic advan-
tage over competition or is
it just a “long, hard pull” for
your dealers?

Radio receivers must
satisty two different types of
buyers. One is the amateurs
who not only know the dif-
ference between good and
indifferent performance but
who understand what causes
the difference. They are also
an important recommending
factor in the final purchase of
all receivers.

The other type is not tech-
nical-minded but regards a
radio receiver simply as a
musical instrument.

- At e W o — ®y

!
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t
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To both classes fone quality
is all-important. When a
dealer tells an amateur that
your set has Sangamo Trans-
formers in the “audio ead”
he knows that the tone will be
right. He also has more con-
fidence in your set all the
way through because he
knows that no manufacturer
who uses Sangamo Trans-
formers will jeopardize their
performance by using in-
ferior parts elsewhere in the
set. When equipped with
Sangamo Transformers, your
set need only be demon-
strated to sell those who
judge by ear alone.

Sangamo “A” Line Trans-
formers are built for the
custom set maker or manu-
facturer who wants a “tone”
advantage over competition.
The cost is slightly higher
but is more than offset by the
increased salability of the
receiver.

o

“A” Line
Transformers

Type A straight
audio ampligcn-
ton, list price, $10.00

Type B Push-pull
input Trans-
former for all
tubes, list price,

Type C-171 Push-
pull Ousput, for
171 0r 250 type
power tubes
with cone
speaker

list price,

12.00

e

TypeD-210,same
as C except for
210 and 112
power tubes
« .. . list price, 12,00

Type H-171, Push-
pull Output for
172 0r 250

ower tubes for
ynamic
Speaker . ...
.. . . list price,

TypeG-210,same
as type Hexcept
for 210and 112
tubes, list price,

Type F Plate Im-
pedance for use
as a choke to
prevent oscilla-
tion and for
impedance
coupled ampli-
fiers, list price,

12,00

12,00

5.00

Unusual facilities for fur-
nishing transformers with
or without cases ready for
monnting and quick assem-
bly with the receiver. Prices
on application.
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