A B R R o T T . ——
iy ?5'{5.'-»“.. i i T 3
AR v.%:zvi'ii:i’; T RS R ARIERERRERIRORHRUEE S AR D
SRR

it g R it L FHsdeey b A

R R .v,uv”w{fe‘ggwmu R, R

e e s R A i T

T i ’ i i

w.wé:;:l sl i

Sy Y ey N i
il

R
R

AT T It . el
P i i

ey i . —

A i . Al
AR : Ghiitniit
SRS R .

Pt i
AT A T Ny AR
R it Ut ! Ry S

Rl i R S i ) R
S ....l.v...g::::::::::w.%.H‘m’ e i b %

RIS R A R g il I
AN i Gt i AR
Yt RAR A i R
T, T Y S R i | i
A i i G R
R R R St o St AR IRE R i
R s S i At
iy i A A R o R A AR

¢ sl A WA Rl e

T
4 i

o A R R it

i A i b AR I RN

RO

e i B
ARG LY p i i
i i | it i
A LT R e e sttt st e ARl
.‘;‘,«\v.v,‘zlséiiiift:i:\zg:i:i:“:i:i:“:l:“:i:i:i:1‘.1;1‘.1‘.1:‘@‘;1‘.1:%5:1:1 el e e i B
Rl G ! i

i

i 3‘?.‘?51f?fv:g?:?.‘?:lﬁ:l‘:i:?:?:?.‘?:‘:‘
i RN

L
i : ] Lo

i
Y

L
R

e,

B s oo S
A A S I G

A e eontis et

|  BEGINNING IN THIS ISSUE .
¥ SERIES OF CONSTRUCTIONAL ARTICLES ON “ ik

SUPERHETERODYNE

e

P
RS R it I B
v R RERRRERBAGRRRURTRY i z{i%a«o b s s
Ay A AR e T R e R e
Ly AR R W e T

Reaar A S e,
a i R s R

g e A il it
e W L S il

TR
by
S




SRR

PATENT
MOTICE
Cunningham Luies

are  covered  hou
palenix

oo
rimenlal
eiiierininmaent.
T TAdio copenni-
culion.,

Any olher
be @ a
mient,

v 20ill

Branch Office
Chicago

d=aler,

The Standard Tube of the
World for

RADIO
RECEPTION

The Radio Tube. through radio tele-
phony and public broadcasting has
heen jargely instrumental in estab-
imhmz the new and increased inter-
to humanity attuned to Radio.

This iremendous progress in Radio

has brought zbout the development
of radio receiving iting in
clearer reception of voice and music
throughout the broadcast worid.
Cunnineiam  Radio Tubes arve the
product of gears of research and
experimental work by the engineers
of that great scientific urg’amzatmn,
the Reseurch Laboratory of the
neral kElectric Company.

There is & Cunningham Radio Tube
i i to meet the requirements
uf your partienlar - — aszk your

- PRICES ON
CUNNINGHAM
RADIO TUBES
Now in Effect
C-301A—%& Voltai-4
Ampere hlament

Bonk

Content De

*-209— ants

(Jb
amp. Dry Battery

Det. & Amup. ¥
C-800—5 Volts Gas

amp. Dry Rat.erv

 ard base ...,85.00

Det. and Amp.
Special Rase 25,00
C-12 — Similar tn
C-11 with stand-




IS IT GENUINE?

This symbol of
quality is your
protection

RADIOTRONS
Radiotron WD-11 $5.00
Radiotron WD-12 $5.00
Radiotron UV-199 $5.00
Radiotron UV-200 $5.00
Radiotron UV-201-A $5.00

Send for free booklet that describes all
Radiotrons giving their characteriatics and

eireuit diagrams.

Radio Corporation of America

HAT is the question every radio

dealer hears today. “Is it a genu-
ine Radiotron?” Be sure to look for
“RADIOTRON” and the RCA mark on
the vacuum tube—to be certain of clear
reception and long service. There is
a Radiotron for every type of receiver.
Ask for the one you want by its name.

And be sure you get it!

RADIO (CORPORATION OF AMERICA
Dept 296 (Address office nearest

Sales Offices:

233 Broadway, New York

10 So. La Salle St., Chicago, Ill.

433 California St., San Francisco, Cal.

RADIO

TRON

Reg. U, S. Pat. Off.

you.)
Please send me your free Radio-
tron Booklet.

Name

Street Address
City R.E.D.

State
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ACME prize contest
winners!

Here are the names of the winners of cash prizes in the
ACME Prize Essay Contest on the subject: “How
radio frequency helped me eliminate interference.”*

First Prize $250

MAJOR DOUGLAS H. NELLES
537 Percy Street,
Ottawa, Ontario

Second Prize $150

C. A. LIDDALL
4842 N. i5th Street,
Philadelphia, Pa.

Third Prize $100

EDWARD C. THOMPSON
35 Ivy Street,
Boston, Mass.

*The idea of the contest
was not necessarily to get
the greatest distance or the
greatest number of different
stations logged, but the best
actual information on how
radio frequency helped to
eliminate interference.
Names of other prize win-
ners on request.

ACME APPARATUS COMPANY

G o fua—n e—— TR qrbE GRTR wD  a

ACME APPARATUS COMPANY E
Dept. 29, Cambridge, Mass,

Gentlemen: Kindly send me your jatest cata- E
log of:

[ | Transmitting Apparatus

E f] Receiving Apparatus

i [] Booklet wn Amplification without Distorfion

{Enclose 10¢)

i Name -
I Address g

Although this contest was
open to all, whether they
used Acme Transformers or
not, it was a fact worthy of
vour attention that 70 per-
cent of those who mentioned
the apparatus used, used
Acme Transformers.

Dept. 39 Cambridge, Mass.

For best resuits use ACME
Apparatus throughout

A-2 Audio Transformers

R-2, R-3 and R-4 Radio Trans-
formers

30 K.C. Transformers for long
wave RL.F. circuits

C.W. Transformers

L.owest Loss Variable Condensers

Potrheo

"~ for amplification

g

ALWAYS MENTION Q

ST WHEN WRITING TO ADVERTISERS
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"he Suage attends o the
inner und not to the outer.”
— Lav Tzu

The wise buver of « radio
receiver is not misled, he
tooks inside the cabinet.

Cirebe Regenerative
Reveivers are. licensed
under Armateoig (.8

L inspection of many receivers reveals
\_ but one large shield to prevent body-
capacity effects. As a result of research, each
tuning control on a GREBE Receiver has its
ownaluminumshield of special size und shape,

This is just one of many derails of crafts.
manship which make for the high efficiency
of GREBE Receivers, :

Ask your Dealer o write us,
: ‘AHL GREBE & Co,; ac.
Van'Wyek Blvd: - Richmond Hill, N. Y.

Wastern Brunchs 451 Fast 3ed Streei, Los Aogeles, Cal.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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for legislative protection, for orderly operating, and for the prac-
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munication.

It is an incorporated association without capital stock, char-
tered under the iaws of Connecticut. Its affairs are governed by
a board of Directors, elected every two years by the general
membership. The officers are elected or appointed by the Direc-
tors. The League is non-commercial and no one commercially en-
gaged in the manufacture, sale or rental of radio apparatus is
eligible to membership on its Board.

“Of, by and tor the amateur,” it numbers within its ranks
practically every worth-while amateur in America and has a
history of glorious achievement as the standard bearer in amateur
affairs.

Inquiries regarding membership are solicited. Ownership of
4 transmitting station, while very desirable, is not a prerequisite
to membership: a bona-fide interest in amateur radio is the only
essential. Correspondence should be addressed to the Secretary.
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Standard Time for Quiet Hours!

ITH the advent of Daylight Saving
\X/ Time in many parts of the country

much confusion is discerned on the
amateur air in the observation of Quiet
Hours; some amateurs are following stand-
ard time, some daylight saving. To ciear
this up let us say as plainly as possible
that standard time must be observed for
the silent period, and that amateurs who
are basing their QRX period on daylight
saving time because their town has ad-
vanced the ciock an hour for the summer
are violating the regulations as certainly
as if their act were intentional. Be care-
ful about this, fellows, or trouble will re-
sult for you. The Bureau of Navigation
has ruled that a nationally uniform plan
must be followed, and that the quiet hours
shall be observed in standard time whether
ur not our individual communities adopt
.S.T. during the summer.

Expansion of Silent Period
During Summer

T is probable that we amateurs will be

asked by the Bureau of Navigation to

stand by an additionai hour during the
time that daylight saving time is in vogue.
The quiet hours ure designed to protect
listeners-in from local amateur interference,
and were set originally to embrace a period
which the Bureau considered as represent-
ing adequate cotperation on the part of the
amateurs. Daylight saving time, while no
fault of ours, has brought about a con-
dition where this adequate protection is no
longer gr=nted local listening for even tho
all amateurs observe standard time in their
guiet hours (which is correct) some listen-
ers will be on une time and some another,
and the same is true of the broadecasting
stations to which they listen. Frequently
there is no system whatever to the adop-
tion of D.S.T. If it went solid by states
it wouldn’t be so bad, but uften the rurai
districts keep on standard time while the
cities adopt D.S.T., and sometlmes adjacent
towns are on opp051te plans fn the result-
ing confusion the listener-in is not accorded
the contemplated protection.

ft is up to us to see that he gets it.
The same reasoning that demanded that
we have quiet hours in the first place
makes it very desirable that we acquiesce
whole-heartedly to the Bureau's proposal

to expand the silent period an hour. Many
of the western states, and more particulariy
the northwestern, do not follow daylight
saving time, but the Bureau feels that any
plan put into execution should be uniform
thruout the entire country, as it is probable
that the 6’s and 7’s will be asked to give
with the rest of the amateur world. Just
what form the proposed expanded hours
will take we do not know, but probably
cither 7 to 10:30 P.M. or 6:30 to 10 P.M,,
stundard time.

All of us should understand clearly that
this regulation, when and if it comes, will
not represent a dangerous further abridg-
ment of our privileges. It will not be per-
manent; it will be but for the duration of
Daylight Saving Time this summer; and
the regulation quiet hours of 8 to 10:30
p.M. will again apply with the abandon-
ment of D.S.T. in the fall. With this in
mind, and because the order will be really
necessary to achieve the thing that we have
a silent period for. we urge upon all ama-
teurs a cheerful and whole-hearted compli-
ance in the interests of colperation.

Mutual Aid

E sometimes wonder if amateurs
W vealize how much the radio trade—-

manufacturers and dealers alike—
really means to them. Although it has
faults—any trade of its youth and size
has—yet it is continually improving in the
quality of apparatus presented and the
zervice rendered.

The *“summer slump” is a thing of the
past. Nevertheless there is bound to be
a decided falling off in the radio business
in warm weather as against that done in
the fall and winter. Any business oper-
ates most efficiently for itself and its custo-
iners when it can maintain an even yearly
sales average.

Here's where you men can do yourselves
and the trade that serves you some real,
practical good. Use the coming wmonths
when trathic is lightest and QRN worst to
averhaul and refit your set. You can get
wood ideas from our reading pages. Put
them into operation in your shacks this
summer, and buy the apparatus necessary
from QST’y advertising section whenever
yvou can, mentioning ST in the process.

The radio trade is honestly trying to help
vou get what you need. Here’s your chance
to return the compliment and help them
wet what they want, more summer sales.
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The Radio Tax [s Eliminated

URING April an ill-advised suggestion
D on the part of the Senate Committee

on Finance, considering the revenue
measure, to place a 10% aexcise tax on all
rvadio apparatus and parts, caused quite
an alarm throughout every branch of radio
in this country.

Whatever differences the various branches
of radio activity may have amongst them-
selves were forgotten in this common dan-
ger, and everybody went to work fo point
out the injustice of the proposed levy. It
had come without warning and the time for
an organized effort against it was very
short. The trade associations formed emer-
gency committees, and most of the broad-
casters put out appeals to their listeners,
telling them what this tax would do to them
and urging their coGperation in its elimina-
tion. The tax would have aifected us ama-
iteurs as much as anybody, for it would
have added 10% to the cost of all our
equipment. A rush broadcast was put out
by our Tratfic Department and covered the
country from coast to coast, calling upon
members and clubs to protest to their Sena-
tors, and messages of opinion were solicited
from hundreds of mayors of towns and
cities and forwarded to Senators in Wash-
ington via amateur radio.

These efforts had their effect, for on
May 2d the Senate threw out the proposed
tax by a vote of 40 to 13, after a lively
discussion which showed that the Senators
had been flooded with. protests since the
levy was tentatively placed in the hill.

It is well. The tax would have been a
most unfair one. Considering experimental
radio only, it would have put a heavy dis-
couragement on & work that should have
every encouragement.” It would have taxed
an infant industry not yet stabilized, one
which is gstruggling with many dlﬁlcult
problems. If radio were purely an amuse-
ment, the idea of an amusement tax or a
luxurv tax might have heen more easily
entertamed but radio is essentially an
cducatlonal medium of unprobed potentiali-
ties, and it would have been most unfor-
tunate to handicap and delay its endeavor
to stabilize itself by so discouraging a
thing as a heavy tax. This seems so ob-
vious that one may be permitted to Wonder
how the ambition to tax it ever avose in
the breasts of the Senate Finance Com-
mittee. And right there s most illuminat-
ing discovery is made!

The Senator from Connecticut who is a
member of the Committee answers our pro-
test by saying that “the Committee was
informed that the manufacture of these
parts was very largely controlled by one
concern, consequently, the price charged
was all the trade would bear and the pro-
fits were naturally large. Of course, you

June, 1924

vealize that the Committee had to find
sources of revenue that will pay expenses
and this cannot be done without taxing
somebody”’. Oho! so there is but one radio
manufacturer in the country{ This is fur-
ther bhorne out by the New York Time's
report of the discussion on the Senate
floor, in which “Senator &moot attacked
radio manufacturers fiercely. “I'he sets
are made by the largest concern in the
United States and it’s a monopoly pure and
simple. They are demanding every dollar
that the trade will bear’”, Yes, the Radio
Corporation was mentioned as the concern
in mind.

Based on the ridiculous misconception
that all the radio sets and parts in the
country were made by one manufacturer,
who charged fabulous prices and hence
could be taxed without hurting anybody,
it is easy to sgee why the proposed levy
was thrown out by the Senate as a whoie
to the tune of 40 to 13,

WWYV Schedules

Schedules of Frequencies in Kilocycles
({Approximate wave length in meters in parentheses)

Eastern Htandard Time Juneb June?28 Juiy?
11:00 to 11:08 PM 300 5560 1363
(1000) (b4b) (220)
11:12 to 11:20 PM 315 650 1430
(952) {461) {(210)
11:24 to 11:32 PM 345 750 1500
{869) (400) (200)
11:36 to 11:44 PM 375 833 1600
{800) (360) (187)
11:48 to 11:56 PM 425 940 1700
(708)  (316) (i76)
12:00 to 12:08 AM 500 1060 1800
(600) (285) (1i67)
12:12 to 12:20 AM 600 1160 1900
{600) (261) (1b68)
12:24 to 12:32 AM 667 1250 2000
(450) {240) (150)

WNotice to Our Newsstand Readers

As announced in recent issues, The Tratlic
Department Report and the “Calls Heard”
Department have been eliminated from the
newsstand edition of QST hecause our non-
member readers in general are not particu-
larly interested in them. This results in
a saving in expense which makes possible
the publication of a larger and better ()ST.

These two departments are included in
‘the edition supplied to members of the A.R.

f you are interested in them, it is

Eroof positive that you ought to be a mem-

er of the League. May we not direct you

to the handy apphcatlon blank appearing
on page 88 of this issue?
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Building Superheterodynes
That Work -- Part I

Edited by S. Kruse*

arucles will appear in following issues of QST.

‘This is the first of a series of articles describing superheterodyne receivers using the following
types of amplifying transformers: Neutroformer, fixed air-core, fixed iron-core.

The second and third

HE superheterodyne is the worst or
the best of receivers, depending en-
tirely upon the long wave amplifier
in the circuit wnd the short wave
tuner in fromt of it

For these reasons it seems worthwhile to
explain carefully the very things that the
builders of most superheterodynes (and
superheterodyne parts) overlook; namely,
the tuner and the amplifying transformer*

Why Radio Amplification?
In Figure 2A we have a tuner with an

]

as regularly as some of the more elaborate
tuners because the set is not senmsitive
enough. But if C.W, is to be received one
should not be in too big a hurry about giv-
ing up a good regenerative detector with
audio amplification.

To increase the sensitivity of the set
one can add three or four stages of audio
amplification but they will be very noisy
unless special circuit tricks are used and
unfortunately these tricks make a large
and expensive amplifier. It is better to
amplify before getting to the detector; in

i

J. L. McLaughlin, the Builder of the Superheterodyne Described in this Article.
European Broadcasting is Frequently Copied Using this Receiver
and a 3-ioot Loop Antenna.

audio detector and amplifier, the simplest
of modern receiving sets. If the set is
good and the operator is patient cnough,
he will eventually hear just about anything
that ean be heord with the best set made.
However, he will not hear distant stations

*Acknowledgment—The Editor wishes to acknowledge
indebtedness to the following men for contribution
of suggestions, diagrams, photographs and important
portions of the text,
Stuart Hallantine, Radio Frequency Laboratories.
Dr. Lewis M. Hull, Radio ¥requency l.aboratories.
Melville mastham. president General Radio Company.
H. 8. haw, Jdr., 1JK, treasurer Generul Radio
an
Glenn West zZU. ‘Dept. of
technic Inst.
A. J. Haynes, nres.,
0. A. Kimball, 9RY.

Physics, Montana Poly-

Haynes-Griftin Radio Service.

Harold Harvev, 4XAQ-3TE-3DN.
Captain H. J. Adams, radio instructor, Signal
Corps, U.S. Army.

Dr. Eliott White, 1YB-1XAV, Darmouth College.

other words, to use radio amplification.

There is another way of looking at this
thing which gives an additional reason for
the use of radio frequency amplification.
Supposing for a moment that our audio and
radio amplifiers are going to work equally
well and that they have an amplification
constant of eight, counting both the trans-
former and the tube. Now in Figure 1A
if we supply 2 microvolts to the radio fre-
quency dmphﬁer we will get out of it 2
times 8 or 16 microvolts. When we supply
these 16 microvolts to the detector we will
get from it a response proportional to 16
times 16 or 256. It will be noticed that
the effect is as if the detector squares the
input voItage.

Now in figure 1B if we supply the same
2 microvolts to the detector, we will get out
of it a response proportional to 2 times 2
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or 4 microvolts. When this is supplied to
the audio amplifier it will be multiplied by
8 as before and we will get the effect of
32 microvolts out. It will be noticed that
this is very much less than was sccured in
the case of the radio amplifier.

In practice the effect is not quite as
good as this because a stage of audio ampli-
fication gives considerably more amplifica-
tion than a stage of vadio if hoth are run
well heiow the oscillating point.

The Superheterodyne Idea
In Figure 2B a radio amplifier has been
aded to our detector-audio circuit of Fig.

b mcroyaits

FIG.I

WHY RADIO INSTEAD OF AUDIO

2A, It is supposed to be working below

400 meters. therefore it is a short wave
amplitier. This increases the sensitivity

of our set considerably as proven by the
Superdyne, Neutrod,vq_e, cte.: also by the
various reflex sets. Spark and telephone

reception  are improved very greatly.
Whether C.W. reception is improved de-

pends on some things we will take up later.

Radio amplifiers are less effective and
less” stable as the wavelength goes down.
Below 100 meters many of them will not
work at all and most of them begin to go
off very badly below 200 meters.

A long wave radio amplifier is very much
inore siable than & short wave one of ihe
same type, slso it amplifies somewhat more.
Therefore it would be convenient to change
our short wave signals into long wive sig-
nals before amplifying them. That is the
Armstrong superheterodyne idea, shown in
Figure ¢

The Frequency Changer

Of course there must be a r'/welenp:th-
changer between the short-wave tuner and
long-wave amplifier. just as shown in

ig. . This frequency changer consists
of an audio detector and an audio wscillator
avelength is controlled by a wvari-
wdenser.
e fong wave amplifier is tuned to
50, (mn c¢ycles then the oscillator must al-
wavs he set 50,000 cyeles wbove or below
the tune of the incoming signal. All sta-
tions can be heard on two or more settings
of the oscillator. ‘This is the main defect
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of the superheterodyne. However, if in-
terierence is met on one of the settings the
other one is often clear.

The Tuner

The thing that most builders of super-
heterodynes cannot seem to understand is
that the *“super” is an awmplifier. Ahead
of it there be « good tuner if decent
selectivity is cxpected. More, much more,
will be said about this.

Is the Superheterodyne Better?

For radiophone reception one c¢an say con-
fidently that a good “super” will a¢ least
¢qual the range of other sets und be casy
to control in addition, For spark or I.C.W.
work the “super” does its best work, being
supremely sensitive.

For (.W. reception the superheterodyne
is by no means convineing; in fact, the
simple oscillating detector and audio ampli-
fier shows up very well against all competi-
tion.

Choosing the Amplifier Wavelength

Having decided to build a superhetero-
dyne receiver one must next pick the kind
of amplifying transformer that is to be
used and the wavelength at which it will
work. The easiest way to clear this up is
to talk about the different kinds of trans-
formers one after another.

Tuneable Transformers

When a ceondenser-tuned radio trans-
former is used, the intention is usually to
get high amplification at one wavelength
and to have it drop off sharply to either side.
Another way of saying this is that we are
trying to make 2 sharply tuned transfor-
mer.  Accordingly such transformers are
usually made air-core. The best known ex-
ample of this type is the Hazeltine neutro-
dyvne transformer commonly called & *“‘neu-
troformer’”. The resistance of such devices
is low and the tubes tend to osciilate. This
can best be controlled by some anti-regener-
ation imethod. such as those used in the
“Neutrodvne ', “Superdyne’, “Rice circuit”,

t short waveiengths c¢ondenser-tuned
r-core transforiners are entirely =utis-
factory. At long wavelengths, szuch as
10,000 meters, they :re entirely aatis-
factory for evervthmg muplmu for radio-
phone where they cunnol be wsed on account
of the sharp tuning which tends to cut off
w portion of the side bands with the vesuit
i'fhft there is serious distortion. (See Fig.
3.

ff such transformers are nsed in a super-

heterodyne they must accordingly not be
tsed on wavelengths wauch above 1500
meters,

Air-core transformers are mnever

T-see CUAnti- Regemmnve Ampnﬁcatxon
M. Hull, p. 12, ¢S7 for January, 1924
Araplification’, hv Stuart Ballantine,
var March, 1924,



June, 1924 Q

compact; accordingly they will pick up long
wuve interference and must be enclosed in

shields. . .
The use of such transformers in a
“super” will be explained in an article

describing Mr. J. L. McLaughlin’s neutro-
dyne-superheterodyne receiver.

Fixed Air-core Transformers

Fixed air-core transformers are tuned by
the distributed capacity of the coils. Be-
cause they are fairly snarp their perform-
ance is best if the wavelength is not made
too long. Since there is nv way ot adjust-
ing the tuning after the.set is tinished these
coils must be made to tune ewdctiy alike
before putting them into place. Methods
for doing this will be given later.

Since this type of transfurmer can be
made of zmall wire they can be inade fair-
ly small and it is not necessary to shield
them unless one is near a high power long-
wave station. However, on the Atlantic,
Pacific or Gulf Coast the pick-up by these
transformers is still enough to make trouble
and cach stage should be enclosed in a
metal shield. Details will be given in 2
later article covering this type of long-
wave amplifier.

Iron-Core Transformers

Iron is used in radio frequency trans-
formers for two general reasons; to in-
erease the woupling between the primary
and secondary while still permitiing aimple
insulation between the two windings, and
to broaden the tuning so that the trans-
former wiil cover a wider wave hand.! [t
is hard to make pgencral statements about
such things but as a rule iron-core radio-
frequency transformers tune more broadly
and do not amplify to such a high peak at
any place. If one is wgoing to operate a
supelheterodvne at  velatively veryv long
wavelengths, where the ¢ sreatest advantage
from this type of receiver may he nhtained,
then the iron core transformer is naturaily
attractive because it is evident from what
we have already said that a sharp radio-
frequency transformer could not be used at
these very long wavelengths. However, the
thing is not ax simple as it sounds. Sup-
posing we go to 9000 meters, which is 33
kilocycles. If we are to amplify at this
wavelength, the transformer must of course
tune broadly enough to take in at least
10,000 cycles at either side with practically
equal amplification; in other words it must
have a tat top curve extending from 23
kilocycles to 43 kilocycles. Now if the
transformer is not well designed the curve
may very easily slant over into the audio
range as indicated in Figure 3B, with the
result that the transformer will be noisy.
Iron-core transformers, however, have many
other advantages which will be indicated
in the third article of this series.

Regeneration
Regeneration is mentioned here for just
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one reason, to say that any radio frequency
amplifier has leanings toward regeneration.
We do not recollect having seen a R.F,
amplifier with a ‘“regeneration encourager”
but all of them have some sort of a “re-
generation limiter,” although it is not al-
ways adjustable and the designer does not
always suspect that it is there. This tend-
ency of the amplifier to oscillate is actually
desirable in a single stage; one can .con-
trol it in one way or another and thereby
wrain the usual advantage of a regenerative
tube. When 4 number of stages are used,
things look entirely different; unless each
stage is ‘‘neutralized” the string will be
exceedingly hard to control. It will be so
hard to controi that a large amount of
“lossing””" will be needed and the overall
amplification will drop badly. The proper
way to get around this is to neutraiize each
stage.

Getting Started

We have talked a great deal und done
nothing but scare up new questions. TLet
us settle a few of them. It is evident that
one ¢an use condenser-tuned air-core trans-
formers, fixed air-core transformers, or
fixed iron-core transformers, in z super-
heterodyne.  If we are using condenser
tuned air-core transformers it is more or
less an open guestion whether anything

A= Oragey dumser G

C ~ Superieterodyne.

FI(; 2 THE SUPERHETERODYNE IDEA

/n a¥ three diagroms T is a gocd duner
detector and dudo ampiifier

O-Ara

has been gained in the way of sensitivity
by going to the superheterodyne; we might
as well stick to a straight Neutrodyne.
However, one thing has been gained: we
now have only two adjustments as against
three in the normal Neutrodyne. The
neutrotransformers can be left alone after
they have once been tuned. However, some
one of these days an enterprising Neutro-
dyne manufacturer will take care of that
difficulty by producing a Neutrodyne with

two controls.
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fn the meantime, however, we can pro-
duce an interesting tuner by buiiding &
neutrodyne-superheterodyne.

tf air-core iransformers without adjust-
able tuning were used we would not get
satisfactory amplitication over a wide band
at the short waves, and it is cobvious that
these are suitable only for such a circuit
as the superheterodyne where the peak can

off paré of seae band.
Lhrte Game. Prges

FLG. 3

be placed
ieft there.

Iron-core transformers can be made broad
or sharp and therefore zre available either
for superheterodynes or for the usual
variety of hroadly-tuned short-wave ampli-
fiers. However, one can see immediately

at the desired long wave and
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that the same number of stages will give
far more amplification if the transiormers
are built to give a high peak at & long wave
than if they are given ‘2 broad low peak
at a short wave. These transformers there-
fore look more promising for the super than
for the ordinary radxo araplifier.

The iinal result is that all three types
may be used in the super and the choice is
mainly one of individual opinion. That is
why the following series of articles present
superheterodynes using different amplifiers.

C.W. Reception

It must be remembered that the oscillator
in the frequency c¢hanger of =z super-
heterodyne does not make continuous waves
audible. In order to hear them it is neces-
sary to employ another oscillator after the
long wave amplifier or eise ©o make the
second detector tube itself oscillate. It is
also possible 0 make the iong wave ampli--
fier oscillate but this usually is not very

sdtlsiactory )
Neither is it usually wvery satisfactory
to make the second detector oscillate be-

cause, at long‘ waves, one cannot get an
zudible note in this iaenlon without tuning
the detector very far off of the working
wave,

The method by which it is possible to re-
ceive continuous waves without using an
cxcessive number of tubes will be described
in the second article of this series.

A NEUTRODYNE-SUPERHETERODYNE

E are indebted to Mr. J. [.. McLaugh-
%X/ iin of Rochester, New York, for de-
Lalled mtormatlon on his very ex-

To convert a normal neutrodyne into a
superheterodyne-neutrodyne nothing is
necessary except to substitute long wave
transformers for the usual short wave
transformers and then to put a {requency
changer hetween the tuner and the first
step of radio amplification. 'The neutrodyne
part of the set consists of exactly the same
things which are found in an ordinary
neutrodyne, the only diiference being that
the transformers have more turns and tune
to a longer wavelength., There is nothing
peculiar about the short-wave tuner in front
of the amplifier either, nor is their anything
unusual about the detector and audio ampli-
fier at the output end of the set, they are
left just as they originally were.

The frequency changer, as is usual with
superheterodynes, consists of & detector and
an oscillator,

In point of fact Mr. McLaughlin did wnot
convert an ordinary neutrodyne but built
his device from the ground up for reasoms
which will be seen a hit later.

) The Tuner
No receiver can hope to be very selective

unless there is a good tuner shead of it.
This is true for u regenerative set and it is
fur re ftiue jor o non-regeneraiive set.
1t is surprising how hard people find it to
believe this simple fact. We have secen s
number of superheterodynes that were very
carvefully built all the rest of the way
through but were handicapped by a tuner
that could only be described as terrible.

Quoting from Mr. McLaughlin, ‘“Most of
the super-heterodynes brought out of late
have“to depend on the osciilator for selec-
tivity; the tuner is generally bhroad. in
this set one-half degree movement on
cither the oscillator or the tuner will com-
_p'letely eliminate local broadecasting sta-
tions”, The settings of the radio ampli-
fier runmg condenser are not critical unless
the stages are improperly neutralized.

The tuner in Mr. McLaughlin’s sot is
meant to cover hoth amateur and radio-
phone waves. This could be done without
tapping the secondary but would make the
tuning very crowded at the lower end of
the condenser scale. For that reason the
secondary is tapped at the thirtieth turn.
Another tap at the sixteenth turn will make
it easier to get down to the very short waves
now used by zome luoadcastmg and amateur
stations. The construction of the tuner is
sufficiently explained by the photographs
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and by Figures 4a, ib and 4c.

For simplicity in tuning, a fixed primary
f., is used. Mince a very short antenna is
ordinarily employed this is entirely satis-
factory. A large antenna should never be
used, partly heciuse it is not needed and
partly because the main effect will be to
confuse the signals that are wanted with
others that are not wanted, also with static
and line noises.

For the sake of sceuring good selectivity
the voupling is made moderately loose, @
space of 114 inches heing allowed between
the primary and secondary windings; see
Fig. 4b. ‘This spacing should not be re-
duced but it may be made larger with ad-
vantage, especially if a big antenna is used.

Building the Tuner

All of the usual rules of good tuner con-
struction apply here. Before beginning the
reader is advised to re-read our articles
call “Low-loss Tuners”™ and “Short-Wave
Tuner Design”.* The tube which carries
the windings should be very thin, certain-
ly not aver s of an inch, and should be
made of entirely dry watelprooi material.

[42]
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good guality with the contacts spaced three-
quarters of an inch or more. A poor switch
will spoil the entire tuner; perhaps it is
best to play safe by using a clip.

The Condenser

Of course the variable c¢ondenser in the
tuner should be a good one and as usual
the movable plates and the shaft should
be connected to the tilament side of the cir-
cuit. The stationary plates of the tuner
condenser are connected to the flexible cord
and clip which we have Just mentioned or
are connected to the blade oi the secondary
switch, if one is used. At the risk of be-
coming tiresome we will repeat that in a
non-regenerative tuner it is of the utmost
importance ta nse the very best condenser
that you can purchase.

The Frequency Changer
The frequency changer consists of a de-
tector and an oscillator.  The oscillator
coils, Fig. 4a, are so proportioned that they
will cover the entire amateur and broadcast
band. If it is desired to go lower the coil
I, may be tapped to a two-point switch.

MR. McLAUGHLIN’S SUPERHETERODYNE

Note the individual metal cells which shield the tuner.

The radio-frequency transfor-

mers are tuned but these adjustments are fixed, once the right values are found. The first
tube is the oscillator, then cumes the first detector, then four stages of tuned and neutro-

dyned long-wave radio-frequency amplification.

At the right end of the tuner are the

second detector and one step of audio amplification.

A light cardboard tube well dried and
treated with a fight coat of airplane dope
or paraffin is as good as anything. For
the way of doing this see “Short-Wave
Tuner Design”.*

In mounting the tube keep it away from
the panel and if possible keept the grid end
of the coil entirely in the center of the box.

Since the secondary, L, is tapped it will
be necessary to use a flexible cord and a
elip or clse to run taps to a switch, It is
slightly better to keep this switch inside
of the hox &0 as to keep the grid circuit
clear of the panel. If a switch is used it
had better he mounted vn hard rubber of

2-—*Low-lnpss ‘Tuners,” by S. Kruse, L!ST
for February 1924.
3—"Short Wave Tuner Design,” by K. E. Hasseh

vage 37, Q87 for December 1923.

page &,

The tap should be taken from about the
center of the coil.

The Amplifier

As we have said before, the amplifier -is
simply a long wave neutrodyne. The con-
struction of the neutroformers {(a radio-
frequency transformer) can best be under-
stood by following Figure 4c¢c. The second-
ary coils, L;, have 250 turns, therefore they
are wound triple-banked to shorten them
up enough so that they are usable inside
of a receiver without having any part of
them too close to the metal shield. Simply
winding the coil in three layers will not be
satisfactory; the performance of such a
¢oil will be very poor indeed. Since some
veaders are not familiar with banked wind-
ings we will quote from Mr. M. B. Sleeper’s
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“Ideas for the Radio Experimenter’s Labor-
atory”.!

“The problem of producing an efficient
coil of high mductance in & small space is
a difficult one for the man who makes his
own apparatus,

“Figure b shows bank-wound coils. (Type
A is supposed to represent the ordinary
single-layer inductance.} Type B has two
layers with the turns bank-wound in the
order indicated by the numbers. 'The fourth

FIG. 44

THE OSCILLATOR

turn is bent opposite the start of the wind-
ing and between the second and third turns.
The sixth turn is brought down to the tube
and two more turns are wound. This may
seem difficult at the beginning but is easy
after a few trials. The whole secret of
bank winding s in getting the right ten-
zion so that the turns will stay. Cardboard
tubes zre the most satisfactory cores as
they are just rough enocugh to keep the hot-
tom layer from slipping. Type C is more
difficult to wind as the wires tend to slip
off the top layer. 'They have their ad-
vantages, however, in saving space and
increasing the inductance for given num-
ber of turns. A simple series of experi-
* ments was made in which 19 turns in a
asingle layver give an inductance of 28,180
wentimeters while the same number of turns
¢and almost exactly the same length of
wire) wound as at (¢ had an inductance of
36,040 centimeters. The enil was only 42%
az long. Coils can be wound in this way
with any kind of solid wire ........ if the
proper method is followed. There are two
secrets which are not generally recognized.
The first is that the hends in the wire must
be sharp; the second that too great tension
must not be put on the wire and the cross-
overs. A three-bank coil is wound in the
following manner:

“Four turns are wound closely and tight-
fy on the tube. Then with a screwdriver
or similar dull instrument the wire is held
in place on the tube and bent sharply to
the left (back toward the first turn of the
coil.) With the thumb and first finger hold-
ing the wire and winding against the tube

4-—*"ldeas for the Radio Experimenter’s lL.aboratory,”
by M. H. Sleeper, 256¢, QST book department.
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the wire is swung forward. Next, without
releasing the bend, the tube is turned balf-
way around. Now both wire and bend will
keep their places. Two turns are layed over
the first four. At the end of the second
turn of the second layer another crossover
is made in a2 manner similar to the first
dnd one turn is wound in the third layer.
Again the crossing is made sharply, for Iong
crossovers cause the fayers to break down.”

The ¢oil has now been started and the
following turns are put on as indicated by
Figure 5. Fach one oi the hends should
be made next to the last onc so that on the
finished coil bends make & regular spiral
around the coil as shown in Fig. ic.

“Sometimes difficulty is experienced with
4 smooth tubing for the under wires are
apt to slip out of place. This ¢an be
remedied by an application of spar-varnish.
A rough finish can be obtained by striking
the tube with the fiat side of the brush until
the varnish is sticky.

*This method of winding is difficult to
learn but once the knack is mastered it is
very simple aund can be done rapidly.”

The primary of the amplifying iransfor-
mer iz wound over the low-voltage (fila--
ment) end of the secondary in the fashion
indicated by the figures and photographs.-

Neutralizing Condensers

‘V'he neutralizing condensers (neutrodons)
are arranged in the fashion customary with
this type of amplifier. These condensers
can be of the usual variety but it is reconi-
uiended that they be mado with glass tube
insulation, not with & piece of varnished

cambric tubing mpaghettn a5 18 sometimes

tlune Some makes of the fabric iubing
become quite wet in rainy weather. In the
photograph the neutralizing condensers may
he seen just above each r.f. tuning econ-
denser.

NII(

Tiner delails gee Fg. o (or conngcéions of complele sed

FIG. 48

The neutralizing condenser for the first
stage is in the second stage stall and the
second stage one is in the third stage stall,
etc. No neutralizing condenser is used in
the last stage because a little regeneration
at this point is helpful. Any tendency to
oscillate can be controlled by slightly de-
tuning the last stage.

rnild hea Adawva elilaoi
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Qutput Choke

Each neutroformer has its secondary con-
nected to the tube which is in the same stall
with it. It will be noticed that there is no
neutroformer in the detector stall (next
to the right end of the set). The reason
is that the last amplifier tube is coupled
to the detector by means of a tuned choke.
The construction of this choke is shown in
Figure 4D and the way it is connected to
the circuit is explained by the main diagram
of Figure 6. [‘hls choke is tuned by means
of x “Connecticut” variable condenser which

FiG 4c R,F. TRANSFORMERS (“Neutroformers’) USED IN [HE AMMLIMIER

is placed inside of the stall. The tune of
this choke is set first and all of the other
stages are adjusted to it.

Shielding

The shielding of this particular set is
unusually complete, the entire box having
been made of metal. In doing this it is
best to use heavy sheet brass or copper; a
thin metal of any kind is unsatisfactory.
Sheet iron is not useful because it increases
the Josses and does not shield very eifec-
tively.

There are two veasuns for this shielding:
the set will not pick up long wave inter-
ference, and it is not necessary to take
the ¢laborate care about setting the neutro-
formers at any particular angle. The users
of superheterodynes usually do not realize
that they are getting long wave station in-
terference hecause the signals are ordin-
arily not readable and only result in very
poor audio <¢uality. Before leaving this
subject it is worthwhile to look very care-
fully at Mr. MecLaughlin’s set and notice
how every c¢oil and condenser has been kept
absolutely clear of the metal walls. 'The
cover of the set should be provided with a
metal lining (if it is not entirely of metal)
and should have a flange that will corme
down inside of the metal lining of the box.
touching it as much as possible and vver-
lapping at least half an inch.

Mr. McJaughhn says that the perform-
ance of the tuner would, in his estimation,
be considerably improved by making the
stalls somewhat larger so as to remove the
coils still further from the shields. The
shielding, however, was absolutely neces-
sary; in fact it was not found possible to
neutralize the long wave amplifier com-
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pletely until the cover of the set was closed
down. This means that the neutrodons
must be set forward a little at a time,
closing the cover down each time to find
out what the effect is.

Adjusting the Amplifier

When one has built a super-heterodyne
of this type one is not ready to begin re-
ceiving. IFirst the amplifier should be ad-
justed. This can be done hy using the
connections shown in Figure 7. The method
is as follows. Connect the antenna and
ground to the set. Now
start the buzzer on the little
driver and set all the tuning
condenser’s C;, in the ampli-
fier at some convenient value,
such as the center of the
scale. (Set them all alike.)
By moving the various con-
densers on the driver, adjust
its wavelength until the best
signal is heard from the
phones on the set. Now let
the buzzer run and go bhack
to the set, By careful tun-
ing of all the different condenser’s  C.,
in the amplifier, and the condenser €,
in the oscillatory, gradually increase the
signal strength. While doing this you will
probably have to move the driver back
several times to a greater distance. If
things are working right it will be possible
to get a good signal with the driver 30 or
40 feet away.

By this time you will find that the ampli-
fier has begun to oscillate. To get rid of
this the neutrodyne capacities C,, must be
increased but this inust be done one step

SN ;

. Ao

SPOOL FOR TUNED CHOKE  WINDING 00
TURNS NQ. 24 D.S.C. “SCRAMBLE WOUND*’

at a time wnd cannot be done for the whole
amplifier o once. Begm by dlscormeetmz
the filament of the first amplifier tube.
This may be done by putting a small piece
of paper over one of the prongs of the
tube so that it does not light when put into
the socket. This must be done carefully
so that all of the other prongs do make
contact. [t can also be done by discon-
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necting the positive side of the filament
battery from the socket. The break must
be made right ot the socket and the wire
should not be hent up any further than

< imoln Bavken

- dewdic fa

FIG 5 ARRANGEMENT OF TURNS IN BANKED WINDINGS

necessary, s0 as to change things as little
as possible. Now adjust the first neutrodon
until you can hear the buzzer, cven when it
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the way through the amplifier it is a good
idea to go back and check the adjustments
from the front again. If they have been
properly made, the amplifier will not oscil-
late excepting perhaps at the ends of the
tuning range.

The whole thing can be done on a good
strong received signal if one is sure it will
keep going.

Tuning the Amplifier

When receiving, all of the amplifier stages
are supposed to be tuned to exactly the same
wavelength., If any of them must be thrown
off tune to prevent oscillation, the neutro-
dons should be readjusted.

It is not necessary to re-tune the amplifier
at any time unless some particular station
interferes. In that case all of the stages

should be returned to a new point and the
eontrols on all the ¢,
locked in place.

condensers again
There is little, if any, ad-

FIG. 6—DIAGRAM OF CONNECTIONS.
To simplify the diagram only enough tubes are shown to give the system of connections.

1—Input tuner primary -
{L2—-Input tuner secondary
L3—R.F. transformer primary
j.A—R.F. transformer secondary See Figs. 4a-b-c-d
LB—0scillator plate coil for details.
1.6—-Oscillator grid coil
1.7—0scillator pickup coil S
[.8—Tuned choke
Ci and Ca—.00025 microfarads; use « good fixed mica condenser.
C2---.0005 Cardwell variable condenser.
{3=—.001 Cardwell variable condenser.
C4--.005 microfarad or larger; use good fixed mica condenser.
€5, Co, C7, C8,—.00025 Cardwell variable condenser,
(8—{ onnecticut variable mica condenser,
€9—.00025 Micadon fixed condenser.
C10—Neutralizing condensers such as are used in ‘‘Neutrodyne” receivers. Glass or hard

rubber insulation preferred to the ‘spaghetti’” type.

ReGrid leals,

Notes—Keturn all grids as indicated. Negative B battery return is to the posxtlve A battery.
It is best to connect a good l-microfarad paper condenser from the positive B battery to

the negative A battery.

location see Mr, Jobhn (. Warner's article iii Feb.
taken a special primary was being used on the first neutroformer.

For sake of simplicity rheostats are omitted.

For per
When the photograph was
This fitted inside of

QST.

the secondary but was afterward replaced by the same kind of primary shown for other

stages.,

is brought fairly close. If you cannot make
it entirely quiet get the adjustment which
gives the least noise. Now light the fila-
ment of the first tube again and turn off
the next one by one of the schemes sug-
gested. Then make the entire adjustment
for the second neutrodon.

When this scheme has been carried all

vantage in leaving the (, controls adjust-
able and it greatly complicates the opera-
tion of the set and introduces a chance for
trouble.
Adjusting the First Detector

When the amplifier is known to he work-
ing well the phones should be connected
from the positive B battery directly to the
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plate of the first detector, all other tubes
having been taken out or turned off. Now
tune in some good strong spark or phone
signal and adjust the grid leak and the
plate voltage until this detector is operat-
ing well. If you can hear a fainter sta-
tion, check the adjustment with that one.

Operating the Finished Receiver

Having made all of the adjustments that
have heen described the condenser C, should
now be rotated slowly with the secondary
switch on the upper contact. At the same

L

|

FIG. 7—DRIVER to be used in adjusting the
Neutrodons if no strong signal is available. The
condenser and coil can have any proportions that
will tune to 400 meters or so. A convenient com-
bination is a .0005 or .001 microfarad condenser
with a coil of 50 turns of No. 18 D.C.C. on a

e or 4” tube.

time the c¢ondenser C, should be turned back
and forth over its entire range. When the
tuning of this condenser crosses that of
the condenser (,, stations will be heard if
there are any on that particular wave-
length. As has been mentioned before there
will be two settings of the vondenser C; for
each station, but only one for the tuning
condenser (,. Sometimes other settings of
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the condenser C; will be found where one
of the harmonics of the oscillator hetero-
dynes the incoming signal. This difficulty
can usually be reduced by loosening the
coupling between L, and L,. This will not
cure the eifect entirely. however, and it is
more or less present in all superheterodynes.
In general the coupling between L, and
L, should be made as loose as possible. If
it is too close various difficulties will occur,
such as lack of selectivity, irregular tuning
effects and a tendency for the oscillator to
stop working without warning at some
wavelengths. If the coupling is too loose
the uscillator will have little or no effect.

Learning to Tune

The set should be used first without any
audio amplifier and with the phones con-
nected directly to the second detector. By
running up and down the scale repeatedly
with 2 one should learn the correspond-
ing positions for ©3. This should be done
with the secundary switch on one contact
until one is familiar with that range and
then be repeated on the other contact.

Since there is not always a station going
to tell when the oscillator and the tuner are
in resonance it is necessary to watch for
the slight noises which come through. These
so-called “background noises” are a good
indicator. They consist of faint static and
other accidental things.

The second section of this article will

deal with superheterodynes having fixed
air-core transiormers in the long wave
amplifier. It will also deal with the use

of the superheterodyne in receiving con-
tinuous waves.

Canadian Amateur Radio Gains More

Niches in the Hall of Fame

of the American Radio Relay

TLeague on April 17th when the

broad Atlantic was spanned by two
Canadian members of ithe League, in an
emergency when the cables were out of
order.

Dartmouth, Nova Scotia, a small town
on the eastern side of Halifax Harbor, is
the news center for FEuropean news for
several large American newspapers, which
there maintain an up-to-date receiving sta-
tion which is on the job every day of the
year receiving news direct from their for-
eign representatives by means of high-
powered Kuropean radio stations. These
stations transmit on schedule and the Dart-
mouth station, doing receiving only, is
obliged to send cables when special news
is required or when a repeat is made nee-
essary by interruption or interference.

NOTHER chapter was added to the
already glorious history of service

On the evening of April 17th an im-
portant news item was wanted repeated,
and as usual the cable companies were
called upon, but they were unable to de-
liver the message because two of the cables
had been broken that afternoon and the
third company was so overloaded with bus-
iness that delivery that night was imposs-
ible. 'The superintendent of the Dartmouth
receiving station was getting anxious after
waiting nearly three hours without the re-
peat he had cabled for. He had but an hour
and a half and his last schedule with the
British high-power station would be over.
Anxious but helpless, suddenly he thot of
the A.R.R.L. and straightway got in touch
with Major Wm. C. Borrett, of Canadian
1DD, and told him his troubles. As on
many previous occasions, the League was
not found wanting. Major Borrett, whq is
Manager of our Maritime Divigion, im-
mediately got in touch with several Halifax
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and Dartmouth amateurs and gave them in-
structions to listen in on shovt waves and
if a Kuropean amateur was heard, to call
him immediately and ask him to get in
touch with the English high-power station
and wvequest him to repeat the required
news item for the American press. The
only local operators al their sets were tEB,
1DJ, 1BQ and 1DD, but as every amateur
station in Halifax and Dartmouth has
worked trans-atlantic, a few were as wgood
as a dozen.

Half an hour was used in listening but
no signs of any European amateurs. 1BQ
and 1DD then dec\ded to send out the mess-
age as a ST, in the hope that some DX
listener of England would pick it up, while
the other two stations kept wutch. The
QST was kept up for fifteen minutes, and
then another iifteen were spent listening
in. They had ubout decided to send out a
second QST when the telephone rang and
the superintendent of the T/A rveceiving
station was heard saying ‘“Thanks, you have
put it over all right. We are now getting
our repeat.”” Oh, boy, what u grand and
rlorious feeling! Another niche in the Hall
of Fame.

it did not take long to find out which
station had been the successful one. 1AR,
another member of the Maritime L)1v1s1on,

having rveturned home, got down to the
usual sport of listening for Europe and
before long heard British 28% calling. He

eave him a buzz and received the following
message: “To Canadian 1BQ and Canadian
1DD.  Both vour ©STs copied by British
%}3\4 'gnd myself and forwarded as requested.
= FAwy N

Thus ended another chapter in the history
of AR.R.L service.

Canadians Handle Message from England
Te Vancouver in Record Time

ORKING on their new short wave,
XXI a group of Canadian amateurs re-

oentlv handled & message from
Bristol. anland to vanmuver, B.C., a dis-
tance of over 6,000 miles, in slightly over
an hour.

The test, as far as
was conceived by IVIr
Port Arthur, {int i in touch with
9RX of Morse, Sask., and ), of Kitehener,
Ont., and asked thpm to make arrangement':
with western and eastern stations, irespec-
tively, to be on the uir the night of the
test: while 2 messape wus relaved to 1AR,
Dartmouth, N.S., usking him to reguest an
English station to give him & message for
Vancouver. 1AR raised British 5KO, at
Bristol, who eageriy consented to be on
the joh.

The test

n be ertained,
. G, Vigars, ¢3WS,

night saw everyone on ddeck
waiting, The message was received by 1AR
from British 5KO at about 2:10 A.M.
Atlantic Time, and immediately relayed to
2BQ, who passed it on to the waiting 3WS

June, 1924

less than five minutes later. 2WS had
difficulty, however, and it was half an hour
before he succeeded in raising 9BX, who
eventually OK’d for the message and for-
warded it to 4DQ, of Vulean, Alta. After
much !Q-ing, 4DQ was able to mvo the
message to the addressee, Mr. . Chang,
8GO, Vancouver, B.C.,, at about 11 P.M.
Pacific Time. Mr. (hang immediately
started a reply message, which was handled
thru the same =stations 2 far 3BQ.
There it was delayed until 7 the {ollowing
night, however, for it seems 1AR had felt
the cail of Morpheus and “hit the hay.”
As far as is known, tho, the reply went back
to England that second night.
Bully good work!

Rules Governing the A.R.R.L.

Information Service

~ 1-——Before writing, search your files of
ST, You will probably find the answer
there.

2—Do not ask for comparisons hetween
advertised products.

$-—Be reasonable in
krind of questions you ask.

4--’ut questions in the following form:

A—A siandard business size (not freak
correspondence  size) tamped, self-ad-
dresszed enveiope must be enclosed.

B—Write with typewriter or ink on one
side of sheet only.

{'—Make diagrams on separate sheet and

sten all sheets together.

[—Number ea(‘h paragraph and put only
one questlon m a palagraph

the number and

. time digying your
.lhonk

& oui u/ ',,e (
G—Address all guestions to Information

Relay [eague,
Haritford, Connecticut.

American Radio
Main Htreet,

Service,
1045
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URING the month of April an elec-
tion was held under our new Con-
stitution to elect new Directors, one
each from the Divisions of the A.R.
R.L. in the United states, and a Canadian
General Manager. These territorial Direc-

tors, with a president and a vice-president
to be c¢hosen by them, counstitute our new

Board of Directors.

In accordance with the Constitution the
Committee of Tellers met at League Head-
quarters on May ist and carefully counted
the vote. finding the {lrectors of the new
Board to be as tollows:

(anadian General Manager

QST

Ezed’ﬂO,y RESULTO -,

A. H. Keith Russeil, ¢uAL

19

£l

DAKOTA—455
Cyril M. Jansky, jr

Benj. F. Painter..........
W. W. Rodgers........
EAST (.xULF——%’vO
Harold 8. Brownell............ ..o i T2
Harry . Dobbhs. ... .. ... ... ... o o oo 120
MIDWEST—1aG85
L. Boyd Laizure.................. R 14
Parter T. Quinby........ ..o v i, 215

NEW ENGLAND—1690

NORTHWESTERN— 478
tiarl W, Weingarten. .. ............ .. ..... LT
i PACIFIC —“M
Allen H. Babeock. ......... ..o 3B}
RI.OL ')KY MOUNTAIN—I71

Fverett J, 8

Term ends Jan. 1, 1926,

Atlantic Division Director Geo, L. Bidwell
Prakota Division [irector Cyril M. Jansky, Jr.,, 9XI o
Delta Division Director Benj. F. Painter. "
Fast (Gulf Division Director Harry F. Dobbs, 47A o
Midwest Division Ilirector 1. Boyd Laizure, 9RR +
Pacifie Division Director Allen H. Babcock, 8ZD “
{entral Division Director Clyde E. Darr, SZZ Term ends Jan. 1, 1925,
New England Div. Director (co. H. Pinney. 1CKP “
Northwestern Div. Director Karl W. Weingarten, 7BG “
Roanoke Division Director W. Treadway Gravely, 3BZ o
Rocky Mountain Div. Director Paul M. Segal, 9EEA “
West. (Gulf Division I)irector Frank M. Corlett, 5ZC *
Of these, Messrs. Russell, Bidwell, Bab- Paul M. Seral. ..o creee 67
cock, Darr, Weingarten, and Corlett are RUANOKE~--519
members of the retiring Board and so have  W. Treadway Gravely. . ooovvvivninennn 130
been re-elected. The new members of the . WEST GULF-
Frank M. Corfett. ... .. oo 293

Board are, without exception, men who have
made their mark in amateur radio, and are
as fine and representative s selection, we
believe, as any of us could wish for.

In some of the Divisions there was but
a single candidate; in others there iere
several; and in some of them, particularly
the Clentral, there was a lively contest. A
total of 14,028 ballots was mailed, from
which 5,850 votes were polled, or a 41.7%
vote. The detailed result hy territories was
as follows, the figure after the name of
the division indicating the number of ballots
mailed to members therein:

¢ ANADA—bS2

A. H. Keith Russell, ,......... ..ot 2%

ATLANTIC—3994
George .. Bidwell, ... ... ... o e 1850

CKNTRAL—2913
Albert H. Cain...........c.o0un. cerien e, 2170 WITH QRN WE ASK.
Clarence N. Crapo. ....... vvvveveiioen.n .282 You TOTRY THE
Clyde K. Darr......co.o.ocevnn. AU . (13 IRON RING 300THER

Loren (3, Windom.................. e 69

The new Board 2095 into office at noon on
July 1st, and will have its tirst meeting
some time that month, at which League
officers will be elected and appointed.

AS ILLUSTRATED
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Practical Master Oscillator Sets
By E. A. Laport, ex-1CBO

mysterious new circuit.

Amateurs are accustomed to think of a master-oscillator power- -amplifier transmitter as using a
‘The iollowing article shows that this is not correct.—Technical Editor.

~ ONSTANT-FREQUENCY transmis-
sion represents one of the latest ad-
vancements of the day. It is with
this in mind that these notes, oh-
tained from f{irsi-hand engineering
experience, are submitted to the gang by
one of the gang.

The “What” of the Master Oscillator is
simple vnough The master oscillator {or
“M.0.”} is simply a small tube transmit-
ter that uses any one of the ¢common cir-

HARTLEY OSCILLATOR
FIG. |

coits.  The only difference is that the out-
put of this iittle set s nmot fed o the
antenna directly- Instead it is lirst put
thru a stage of radio-frequency amplifi-
cation called the power amplifier or “I’ A"

Advantages of Master Oscillator

The “WWhy' of the master oscillator can
be summarized as follows:

t. Fliminates swinging signals because
the master oscillator keeps the wave steady.

9, Makes possible greater plate-circuit
f-fﬁclencxes because the tubes connected to
the antenna have their grid losses supplied
by the master oscillator. They are accord-
ingly able to use all of the power supplied
to their piate circuit.

3. Provides precision wavelength control
not approached in any other type of trans-
mitter,

Ezperiments

The initial experiment should be ecarried
out with the apparatus set up on a board
to allow access to, and observation of, all
parts of the circuit. When the finai work-
ing combination has been found, the set
may he made up on a panel if that is
thought desirable.

The Master Oscillator

The master oscillator is the eircuit and
the tube that generate the sustained wave
and set the frequency at which the entire
t will work. The Colpitts or Hartley ecir-
cuit may be used; there is little choice.
The “reversed feedback” circuit is nothing
but a variety of Hartley so need not be
considered singly- It may be stated, how-
ever, that the Colpitts circeuit is a particu-
larly good master oscillator.

Figure 1 shows a Hartley oscillator- In
this cirenit the tuning inductance is a con-
tinuous coil provided with clips which allow
the change of both plate and grid induct-
ance to ohtain plame and grid high-frequency
excitation to satisfy the conditions for
eifective ;:enerahon. A ¢ondenser Cr, pre-
ferably variable, is connected to the grid
and plate ciips on the inductance, mth
which it forms the oscillation circuit which
zets the wavelength. 'I‘o make the wave
ax steady as possible it is desirable to use
2 rather large capacity and few helix turns.
The circuit is then not so much atfecied by
variations in piate voltage-—-Tech. ¥d.)
The oscillator wavelength is readily con-
trolled by variation of the ¢ondenser capa-

5
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COLPITTS
OSCILLATOR
FIG. 2
city .. The grid- and plate-blocking con-
densers (., and ¢, both essential, should
be of mica with low power-factor. The

capacity of these condensers must be large
enough to give very low reactance at the
working \wave lengths. For waves below
200 meters .002 ufd. is sufficient. Larger
values can be used but without any mater-
MJ gain. The grid leak R should be high
enough to hold  the plate heat to a wvery
dull safe heat when the key is down and
the oscillator is working its hardest. The
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oscillator plate should be practically cold
when not exciting the power amplifier.

The R. F. Choke

The radio-frequency choke in the plate
lead should be a single-layer coil of induct-
ance great enough to completely isolate
the radio-irequency circuits from the power
supply- ‘The cireuit will not oscillate with-
out this choke. A single-fayer «oil com-
posed of around 200 turns of No- 30 in-
sulated wire on a 2” tube, will fill the re-
qmrements, and will answer for any part
of @ circuit whose wave does not exceed
200 meters. (uncentrated induciance civils
shouwld noi be used because their distri-
buted copacity ix usually high enough to
bu-pass an eppreciable amount of R.F. und
render lhe choke more or less ineffective,
causing instability of the oscillator. (‘The
same thing applies to ordinary direct-

w2
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with clips for variation or it may be a
variometer of inductance up to 100 micro-
henries max., wound with heavy solid wire.
The R.F. chokes, blocking ¢ondensers and
orid leak suggestions are the same as ex-
plained in connection with the Hartley

eircuit.
The Amplifier

When the master oscillator is working
properly over the entire wavelength range,
the next consideration is the amplification
of the M.O. output, It is obvious that the
radio frequency amplifier (which we call
the power amplifier) must be an efficient
circuit free from bad wiring, poor insula-
tion and high resistance.

The power amplifiers (P.A.) may be one
tube or several tubes in parallel. These
tubes may have the same power rating as
the M.O. or may be of larger size. Do not
make the mistake of having the power am-

Flate
11 Sepply AMPLIFIER
coupled transmitters. During the past
winter we have had to advise ut least 50
stations to put in good single-layer chokes
before they got proper operation. Even
that is not ¢nough unless they are kept
away from the helix.——Tech. Ed.)

Fig. 2 shows a Colpitts oscillator and
makes use of the potential built up across
aapdcxtleb for its plate and grid H.F. ex-
citations. In a direct-coupled set the an-
tenna would replace . Both C, and G,
are fixed mica condensers and should have
a current capacity of around 2 amps. at
200 meters. 'They should be capable of
standing around two or three times the
potential applied to the plate, although the
voltage they are required to stand is de-
termined by the wavelength and the cir-
culating current, the latter dependent on
the L.C ratio. Radiotron tubes generally
require about one-half as much A.C. grid
voltage as A.C. plate voltage, so that the
grid condenser should have twice the capa-
city of the plate condenser, and it is sug-
zested that (!, be .0001 and C, be .0002 ufd.,
and the inductance be varied for tuning.
The tuning coil should be a single layer

—_— Fale
0 +¥s u'/J/J/ i

FIG 3 HARTLEY OSCILLATOR OF FIG.I WITH

ADDED

plifier too large for the master oscillator.
The following will give an idea of good
working arrangements.*

Master Power
Oscillator Amplifier
1 Uv-201 1 tJV-202
1 UV-202 2-4 JV-202
1 UV-202 with high 1-2 UV-203

plate voltage
1 UV-203 2-4 UV-203
1 Uv-203 1 Uv-204

Figure 3 shows one method of coupling
For the benefit of our foreign readers the normal
ratings of the tubes mentioned will he given.

Normal Normal Normal plate
Tvpe ontput plate volts Milliamperes
Uv-2u1 Audio am-
or plifier for 40-90 1
(2-301 receiving
v-202
or & watts 350 40
-302
Uv-208 A watts 1000 1650
uv-204
ve 250 watts 2000 250
€304

‘The watt-output ratings are very liberal and can he
wreatly exceed in normal operation. They are
even more greatly exceeded when abnormal pilate
voltages ure used.



a Hartley M.O. to the power amplifier.
All jilaments are at ground potential so
the connection from the M.O. to the P.A.
filaments is common. The exciting volt-
age for the P.A. is obtained by taking the
inductive reactance drop across all or a
part of the M.O. plate cvil. This adjust-
ment is not critical.

Figure 4 shows the way to couple & Col-
pltts M.O. to the P.A. The P.A. excitation
is obtained by rakmg the capacity react-
ance drop across the M.O. plate condenser,
which is impressed directly across the P.A.

input thru u blocking s:nd condenser of
jow reactance. The P.A. grid bias is ob-
tained by using a gvid ieak. The grid

bias for any tube using a grid leak is al-
ways ualculatﬁd by Obm’s Law when the
resistance and grid-leak current is kmown.
This value will be in negative volts,

Adjusting the Oscillator
Both these circuits should oscillate at
high eiliciency and with stability.  [n-
stablhtv should be approae hed ftirst by in-
creasing the inductance of the plate choke

and secondly hv varying the grid condenser
capacity (C.). The grid leak should he
around 10,000 ohms for s starter, and if
more output from the M.O. is desired, the

jeak resistance can be lowered. If the tube
vscillates smoothly but heats up excessive-
Iy when exciting the power-amplifier the
leak resistance should be increased.

Feeding the Antenna
‘The rest of the circuit is a straight radio
amplifying c¢ircuit-  Figure 3 zhows the

y
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FIG 4 r1o{

7

plate of the amplifier coupled to the an-
tenna inductively. The output transformer
is usually wound on thin tubes of the best
insulation and the primary should be about
31% in. in diameter. A primary wound with
No. 26 or 28 wire is suggested, and 40 turns
will serve as a starting suggestion. (The
radio frequency plate current is always of
the same size as the direct current in the
plate circuit. Therefore the plate winding
may he made of small wire and nothing

QST
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it gained by using large wire. The same
thmg can be said of the grid circuit. These
things are not true if a condenser is used
across such a coil or if the antenna cur-
rent runs through. In that case large wire
should be used.—Tech. Ed.) It should be
tapped and so adjusted that when the an-
tenna is detuned {or the antenna switch
opened) the plate current of the amplifier
tubes will drop sharply.

The best way to start the design of this
output transformer is to wind the primary
first and connect it in the amplifier plate
vircuit without using the sntenna at all.
Now bring the P.A. and M.O. into normal
operation with full voltage and hunt for
that position of the piate clip in the output
transformer primary where the plate ¢ur-
rent and plate heat are very low over i
range of wavelengths. The plate current
shouldn't greatly cxceed 1:10 of the full
operating value under these circumstances.
‘When the primary has been su adjusted that
it will handle the tubes safely the secondary
¢an be wound.

f)ue to the heavy currents in the antenna
the secondary shouid be wound with heavy
wire. This secondary coil must tit “luSe[V
mto the primary. The reactance of
secondary to the reactance of the primary
must be in the same ratio as the antenna
reactance to the tube impedance, It will
therefore bhe mecessary to try different
secondary  windings bhut ordinarily this
winding will not cxeeed 10 turns. When
the secondary winding is right, sume final
adjustments may be needed in the primary.
This will take & little time but if the M.O.

SET DIRECT COUPLED TO IHE ANTENNA
7 > ‘,"

is operating well the success of the whole
set will lie in the design of the output
transformer and by continually improving
it the antenna current will continually in-
crease. For powers up to about 200 watts
the coupling' can remain fixed for different
wavelengths but variable couplings shouid
be provided for greater powers. Be sure to
design this transformer for the exact com-
bination of tubes you intend to use because
the addition of another tube will change the
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plate circuit impedance and the ratio of
the transformer, upsetting the entire de-
sign. The wide variety of antennas makes
it impossible to give definite data on the
output transformer. A very small differ-
ence in resistance, inductance or capacity
of an antenna will change the specifications
of the output transformer. The correct
number of turns for the primary and
secondary can be found by experiment with
very little trouble.

Direct Coupling to the Antenna
Tn Figure 4 is shown a way of coupling

QST
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tions for keying are to let the M.O. ride
without interruption when the P.A. is being
keyved (the M.O. should never he keyed)
and to key in such a way that the P.A. will
be entirely inoperative and protected when
the key is open. The best locations for the
key are in scries with the P.A. grid-leak,
and in the low potential lead of the plate
supply. When the key is inserted in series
with the grid leak, the P.A. is completely
blocked and rendered inoperative when the
key is opened. It is well to shunt the key
with a capacity of around .002 pfd. When
this keying is completely performed, and
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FIG. 5 COMPLETE MODULATION CIRCUIT (Show dere for the series-ioed &

be used wile many othercrreuits) Fhe rigt £ Sizes for R,

the P.A. to the antenna with a helix used
as an auto-transformer, (when working
with a grounded antenna). This method of
coupling may be simpler to adjust than the
inductive coupling although the two niethods
should compare favorably when properly
designed. The setting of the plate clip is
found as in the case of the inductive coup-
ling; the antenna c¢lip is located for hest
output, the antenna tuning being outside
of this helix.
Antenna Tuning

It will be noted that the untenna re-
ceives its energy from a coupling coil
which is either the secondary of an output
transformer or clse a few turns of the
auto-transformer ¢helix). The antenna
tuning must be taken care of separately.
In a circuit of this kind the antenna tuning
is extremely critical and the tuning device
must be closely wvariable. When working
at long waves the most convenient form for
the zntenna tuning coil is 2 variometer
although u single-layer helix which permits
contact with ail parts of each turn will do.
¢ When working at short waves the antenna
variometer hardly fills the reqmrements
Antenna series umdenﬁezs must be used
snyway and it is simplest to make them
variable and use them for the untenna
tuning.—Tech. Ed.)

Keving

There are several ways to kev these cir-

euits for telegraphy. "The main considera-

L Wpand & onusé pe

there is no leakage, the plate current will
fall to zero and the tubes are fully pro-
tected. With low powers the keying
troubles are few, but with the larger tubes
the subject of proper keying is sometimes
complicated-

When the key is located in the negative
lead of the high voltage, heavy sparking at
the key contacts results unless shunted by
a large condenser. A paper condenser of
.25 pfd. or larger will be suitable. In ad-
dition to this, it is often necessary to use
a resistance in shunt with both key and
condenser. 'This should be roughly around
10,000 obhms, but is not critical. When this
vesistance is about correct there +will be
very slight sparking at contacts. Tn both
these arrangements the M.O. rides ¢on-
tinually, and the signal as heard at the re-
eeiver is smooth and clear in its interrup-
tions, and is free from the clicky notes
which are often heard. Clicky mterrun-
tions are ordinarily caused by transients
zet up in the circuits when the key is
closed. Good keying arrangements will
eliminate «licks, which greatly impair
many an otherwise pure note.

Modulation

It it is desired to imodulate this type of
transmitter a constant-current reactance
can be inserted in the P.A. plate fead be-
tween the R.F. choke and the power sup-

ply, and unother set of modulator tubes,



24 Q

identical to the P.A., connected on so that
the modulator piates are fed from the plate
supply and the constant-current reactor is
in the modulator supply circuit. The P.A.
should be modulated and not the M.O. Tests
have shown that by this system of plate
constant-vurrent modulation, properly ad-
justed as to bias and balance of modulator
and P.A. output powers, perfect modulation
of the radiated wave was possible. This
was proved by the fact that with a 250-

¥ Plate Supply

FIG. 6

watt tube, continuous variation of plate
e.nf- from zero to 4000 volts produced a
straight line characteristic when plotted
agzinst antenna current. Fig. 5 shows a
complete modulation circuit.

Wrong Adjustments

When » power amplifier set operates at
low output =nd low efficiency, the main
causes azre usuaily high radio- lrequencv
leakages and the improper design of the
output transformer. [f the eificiency is
high but the output low the duhculty is
probably in a high resistance autenna or
in very loose coupling between the plate
of the amplitier and the antenna. This
condition may also he caused by too high
resistance in ithe grid leak. ¥Yerhaps the
commonest wrong condition is that of high
output and low etliciency. This gets the
power into the air but wrecks many tubes.
it may be due to proper transformer ratio
but too few turns in bhoth the plate and an-
tenna inductance. The «¢ondition may be
caused by too low a grid leak rvesistance
and at the higher powers by @oo great
eoupling between the plate and the antenna.,

Every part of a circuit developing heat
represents a power waste-
of power loss can be allowed but appre-
ciable heating should be remedied if one
is to have an eificient transmitter. The
real joy of operating a master oscillator
lies in its possibilities as a reliable trans-
mitter operating at high eificiency. An
efficiency of 60% between output and in-
put of the P.A. is good but 75% is quite
common. When the P.A. operates at high
output it does mnot require & high grid

A small amount -
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potential for excitation, as when operating
at fow output. For instance a UUV-203A re-
guires a high frequency grid voltage of
320 when it is putting out 30 watts, but
only 200 volts when putting out 120 watts

A Plate Voitage “Stunt”

When the same kind of tubes is used in
both the M.O. and the P.A. the same plate
voltage supply may be used on both. When
operating with small tubes in the M.O. the
plate voltage must be cut down for them.
This can be done by inserting a series re-
sistance in the M.O. plate lead as shown
in Fig- 6, The resistance required can be
readily calculated from Ohm’s [.aw when
the plate current is known.

Conclusion

The writer has developed transmitters
of this type for all waves up to 3000 meters,
and all powers up to 600 watts, and can
testify to the merits of the foregoing. One
set in particular employed a UV-202 M.O.
and a UV-203A for P.A. on waves from
120 to 180 meters, and later up to 240
meters, and obtained outputs of 120 watts
after about three hours work., Due to lack
of time, numerous other improvements were
neglected, it being but an experiment. [t
used the Colpitts oscillator. With wmore
attention this same transmitter could easily
have been increased to 150 watts output,
and the efficiency increased from 55% to
probably 65 or 70%. DBut the only time
available for the work was one afternoon
30 the results are very creditable, Sufficient
to say that once this circuit is given & fair
tryout and its merits observed, it will bhe
wenerally adopted.

THE M™MISSING LINK.

Be sure not to miss the sec-
ond article of our super-heter-
odyne series. This article will
appear in the July issue and
will describe in detail the con-
gtruction of geveral super-
heterodynes using fixed trans-
formers.
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Fifth Convention of the Third District

E meant to count the stories but

we never got around to it. That's

why we have not the least idea

how far it is from Chestnut

Street to the sunny balcony of the
Hotel Adelphia’s roof garden. But we do
know that on a perfect Pennsylvania
spring day it is a most splendid place for
a congenial group of radio folk to loaf and
talk and watch little white clouds drift by
while their shadows play frantic leapfrog
over Philadelphia’s ottice buildings.

We happened to find that out because the
Adelphia roof was owned by the Third Dis-
trict Convention for three days. Now we
are willing to admit that on the map the
Third Radio District does look as if a kin-
dergarten child had whittled it out with a
pair of very dull scissors—but we claim
that it manages to stage some of the most
beautifully friendly and kindly conventions
that happen on the Atlantic coast. These
eonventions are passed around from city to
dity (other districts please note) and the
competition certainly makes them hum. This
year the convention was back in Philadel-
phia where it started five years ago.

Therefore 'Thomas Appleby and his
“Dirty Dozen” invented several thousand
jobs and did all of them. Only those who
have been on convention committees can
understand what work there must have
been behind the beautifully smooth con-
vention of April 24th, 25th and 26th.

Everything happened on schedule, every-
théing. The speeches were on the dot, they
were good, and they were brief. The
speakers ranged all the way up to Presi-
dent Maxim and the Only John
Reinartz. There was an honest-to-goodness
amateur radio station, SDRC (Third Dis-
trict Radio Convention) that handled
trafic over nice long distances whenever
the hotel manager could be persuaded to
go away and stay away. Also portable
station . 3 X A S
was there with
a 50-meter
transmitter that
rode around in
a Ford and
worked back to
NKF at Wash-
ington. Bradley
Martin cali-
brated wave me-
ters, Captain
A dams bought
cough drops so
he could explain
the superhetero-
dyne gsome more,
Supervisor Cad-
mus gave license

Philadelphia Wouff-Hong Initiation Officials and Characters.
(Photo by SAR)

examinations. Then there were tours and
exhibits and demonstrations of radio con-
trol and a raffle with some excellent prizes.

The ‘Baltimore News’” envies District President
Horace Beale’s 320-3XW-WQAA station at Parkes-
burg, Pa., and seems still more worked up about
Portable 301 at Sarasota, Fla. Just the same we
noticed that Beale got back in time for the wind-up.
{Courtesy Baltimore News and 8BCK)

The R.0.W.H. initiation was preceded by
a playlet “In a Radio Store” and by still
another playlet with the Apple sisters—
Cora and Seeda.

Altogether it sounds like a pretty full
program, doesn’t it?

Now here is
the remarkable
part—there was
time left to
loaf. This does
rnot seem reason-
able, we don’t
pretend to un-
derstand it, but
somehow Apple-
by and the D.D.
managed to gain
the time for it,
and ‘we said at
the start that
the Adelphia
roof is an excel-
lent place to
loaf.
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Those who did not feel like loafing went
exploring and got into arguments ‘ith the
Philadelphia traflic pelice—ior how does a
gtranger know what to do when he sees
“fraffic Controi” pdmted on the pavement?
From these scouting pariies we learn that
the Delaware suspension bridge is coming
along finely, that the WVictor phonograph
plant does not receive on Saturdays, also
that the PBaldwin fLocomotive works s
building 75 behemoths for the Santa Fe,
and that 40 can have an excellently noisy
cupper 4t Leoncavallo’s for $1 a head.

At about this point we begin to get a
bit confused but we do remember the ban-
quet. It was the real thing; plenty of good
food. enthusiasm, laughter and noise, but
all hands willing to “pipe down" and give
the speakers a c¢hance. These speakers

[V2]
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hiad been ecquipped with time switches—
they glowed brightly for & brief time and
then went off. This was good—=s0 were
the speeches.

There really was only one thing wrong
about the lmnquet District President
Horace A. Beale, and Stuart Ballan-
tine were both kepf awav by ill health and
could be present “in spirit only” as Ballan-
tine's telegram said.

Yes, it was a4 good convention. 'The best
proof of that iz that this year's manager,
Thomas Appleby 35XV, is now Third sttrlct
President. ‘The vice- me51dent is Chas. .f.
Goodfetlow and the secretavy Charles RIS-
ley. "o them, and to Atlantic City, we look
for the 6th Convention of the Third Radio
Dristrict,

————————— W. Bradley Martin+35.K.

How To Number Messages

«-- Announcement of New A.R.R.L. Practice in Relaying ---

By F. H. Schnell,

! VER since we started handling mes-
sages we have used a system of num-
bering that has been followed by
aome c¢ommercial <ompanies. Per-
haps thai system of numbering is
practicable where there is but 2 limited
number of stations, but in amateur radio
there are far t00 many stations handling
messages to use a gystem which calls for
a new series cach day with each station
with which communication is carried on.

Ag it is today, we start & new series of
numbers beginning at midnight, Some of
our stations communicate with over a dozen
different stations cach night. [f messages
are sent to these various stations, there
may be u dozen messages bearing Nr. 1,
If it becomes necessary to tirace one of
them, it is a k almost bevond hope.
Therefore the A.R.R.L. is discontinuing this
practice for one that seems to have cectain
features necessary in atmateur tratiic hand-
ling, While it may swem cumbersome st
first, 1 few days of using it will give vou a
better understanding of the principles znd
the reasons therefor. Messages will be easy
to trace over their entire routing—pro-
vided, of eourse., that logs are kept. A
station without a log is like « ship without
a rudder—-can’t teil where anything is go-
ing or why! Keep an accurate log—always!

The new A.R.R.L. system of numbering
nessages: Begmmna‘ at midnight on the
first day of each year, a new series of

numbers shall be started at cach station.
This series is to cover the entire year. {(For

Traffic Manager

the year 1924, the new svstem shall becoine
effective at mldmght June 30-July 1.}

Only at stations at whlch messages are
filed or originated shall numbers be =as-
signed. The original number assigned to
oach message shall be used throughout by
the intermediate stations relaying the mes-
sage. No new unumber shall be assigned
by any other station. The original number
should reach the addressee just as it left
the station of origin.

Here's an mample Suppose a message
originates at or is liled &t 1AW on July 5,
adressed to TBJ. This may be the first
message filed at, TAW on July 5, but it is
assigned the next serial number of 1AW,
which. we will say, happens io bhe Nr. -3,
Because the message was filed at 1AW,
LAW uassigns the number, and this number
sbhould be the number of the message when
it reaches TBJ.

We now have a message bearing the num-
ber 43, addressed to 7BJ, sand which is filed
at TAW on July 5. Now let’s see how this
would Jook if we transmitted it wccording
the old system. Here is the way it
would ‘start:  Hr wmsg wr 43 fm Hartjord
i to FBJ—and as this message passed

h eral relay stations it would
be assigned a new number at each station
and when it arrived at 7BJ it might be
vinmber & or 555. It has nothing to indicate
when the messaype left Hartford—nothing
by swhich it could be traced without a great
deal of difficulty.

The new aystem

means a very slight
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change in the preamble of the message, and
here is how it would be started from i1AW:
Hy. wmsg fm HARTFORD ('ONN 1AW NR
48 JULY 5 to 7BJ. (et that preamble set
in your mind and after yvou use it a few
times it will be as easy as rolling off a log.
Keep in mind the city in which a4 message
originates, the call of the first station hand-
ling the message, the number and the date.
This same preamble is to be used by each
station relaying the message. No matter
how many relays there are, the message
is to be transmitted starting with “hr msg
fm HARTFORD CONN 1AW NR 43 JULY
5”, and should arrive at 7BJ exactly as it
was started.

It will be an easy matter to trace a mes-

7DJ Works the ‘‘Bowdoin’’

2}

T 27

sage of this kind by putting out a general
call for information on 1AW’s message Nr.
43. HEverybody handling it will be able to
1dent11v it without the slightest difficulty.
It must be remembered that there may be
hundreds of stations starting a message
hearing the Nr. 43 and in this connection
it is important that the eall of the station
always be transmitted as it becomes a
necessary part of the preamhble for identi-
fication.

Don’t forget—we start the new system
at midnight of June 30-July 1 and the 1924
series of numbers is to continue up to mid-
night of Dec. 31-Jan. 1, 1925. Remember,
only stations starting messages shall assign
numbers to the messages.

With One

Five- Watter

from WNP, the “Bowdoin” of the
McMillan Arctic Expedition, during
which time s hundred of our best
stations had been asked by the Traftic Man-
ager to make a concentrated endeavor to

FTER weeks in which nothing but
a few weak signals had been heard

o

broadcast “All well 30 below daylight all
the time”, and then ecalling €Q. He
answered the call and Mix came back im-
mediately. Quiet hours were coming on,
however, and %DJ told Mix he couldn’t
transmit, but Mix told him to copy, which
he did. From the messages received it is

Everett Sutton, At His Station, 7DJ, First to Work WNP in Months.

establish communication, Everett Sutton,
7DJ of Port Angeles, Wash., on April 13th
worked Mix for an hour in good two-way
communication and took a string of mes-
sages from him. Attaboy, 7DJ! We hope
the Northwestern Division is as proud of
you as the rest of the A.R.R.L. is!

Sutton first picked up WNP sending a

apparent that the “Bowdoin” is in steady
daylight and had been unable to raise any-
body for over a month; that all the crew
were well and had been having a great
time all winter. Mix said he didn’t expect
to be able to work to the outside again, and
sent word to his family not to worry if
they didn’t hear from him again until fall.
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Sutton is but fifteen years old. Altho he
has been in radio for several years, he has
operated C.W. only since last Christmas.
Ether-burners please note that his set has
but one “6-watter”, in a 1DH e¢ireuit, and
works on a 2-wire aerial 50 ft. high, using
the ciothesline in the backyard for a coun-
terpoise; his receiver is a gingle-circuit re-
generator with one-step audio. This lad
and this station have done what a hundred
of our best have failed to do. and we think
it the most outstanding incident in the
WNP communication this year.

The fullowing additional reports of re-
ception of signals from WNP have been
received at Headquarters up to May Tth:
March: #th, 9DKR; 9th, 8LU; 1bth, FLR
and I'. H. Stueve, Cincinnati; 20th, 2ZB;
28th, 6CMP; 239th, QSA, by 7VM aboard
WPQ off Kodiak; SOth. 9CXP, 6BUH, and
(*anadian 4ER. Apml' 2d, Canadian dDF
3d, 9AQC; 4th, HJB .ind ex-0AZS rnt:h
8(,‘WR 7th, QBRB, 8RY; 9th, 8(‘YI and
H. C. Barnev. Providence, 'R. L, 13th, 7CO;
i6th, &6C KC 18th, 2CTJ; 20th, ‘)BWQ,
30th, 3CEIL

QST
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{U. J. Herrmann, manager of the Chicago
Radio Show to he held this fall, realizing
the difficulty which henceforth will be ex-
perienced in communication with WNP,
has offered $100 in gold to the nrbt ama-
teur to receive a “confirmed message” from
MacMillan subsequent to Apnl 24th. E. F.
MecDonald, jr., president of the Zenith
Radio (Lforpn., has offered another $160
Zenith receiving set to the second amateur
to receive and deliver to him a *confirmed
message” from MacMillan (MacMillan has
gent frequent messages 1o McDonald).
Here’s some additional incentive, fellows.

Careful observations should be made when
signals believed to be from WNP are heard,
30 ag not to confuse them with signals ef
dozens of stations calling and broadcast-
ing to WNP throughout the entire week.

We must continue our nightly vigil for
Mix and endeavor to connect up lomg
enough to get over to him the idea of using
shorter waves, probably around 100 meters,
for transmission and reception.

—~K.B.W.

Experimenter’s Section Report
By 8. Kruse, Technical Editor

O many inquiries have come in that [
will again state the nature and the
purposes of the Experimenter’s Sec-
tion. This can be done most easily
under headings as follows.
What the Section ls
There is no formality about the Experi-
menter’s Section; we believe that radio ex-
perimenters do not care for complicated
organization and therefore we will organize
just as little as possible. This at once re-
moves the need for monthly reports and
extensive correspondence.
Membership in the Section is open to
anyone interested in radio experimentation
in company with others.

Joining the Section
The business of joining the section is ex-
tremely simple—just address a request to
Euxperimenter's  Section, ARR.L., 1045
Main Street, Hartford, Conn. What little
detail there is will be explained at once.

The Services of the Section
The Experimenter’s Section offers the
following services:
A List of men who are interested in your
problem.
A list of problems that are in need of work
at” present.
Outlines suggesting the best way of attack-
ing. your problem.
All of these are kept up to date and are
available on request to those who have en-
rolled their names in the Section.

Problems
A list of the problems chosen by various
members of the Experimenter’s Section is
given below. Active work on most of these
problems has begun.

Radlatmg Systems
Practical informatjon on receiving with resen-
ance 'wave coils.

2. Hest operating wave length for Ilransmitting
antenna.

8. Counterpoiges. Best height,
wires, insulation.

4. ‘P'ests of antenna insulators, electrical and me-
chanical.

5. Development of a good lightning awitch.

. Tmperiect dielectric in field of antenna and coun-

terpoise,

Ground va. counterpoise for

HBeverage antennas.

Dnderground antennas.

size, spacing of

C.W. transmissien.

exm

Receiving Sets

1. The super-heterodvne for work below 200 meters,
especially C.W.

2. Improvement of the standard tickler-regenerative
set,

3, Tests of receiving inductances of various forms,
aize of wire, method of winding, spacing of
wire, kind of insulation.

4. Etfect of “dope” on receiving coils.

. Comparison of head phones.

6. Comparison of B batteries. .

7. A y‘gnd radio frequency umplifier for 200 meter
work.

&, Comparison of available receiving tubes as far
as their actual value as a detector or amplifier
is concerned.

9. Audio amplifiers. How to make them sabsolutely
quiet, for one thing. How to secure ‘“maximum
distortion” with peak at 1000 cycles.

12. Reception of C.W. sets on double and half their
wavelength,

18, Teats of piugs and jacks.

14, Effect of L/C ratio.

15, Tests of grid leaks and condensers.
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16, FPortable receivers.

Transmitting Sets

How can we do zway with key clicks and volt-

age surges that blow tubes and interfere with

broadcasting reception?

Comparison of keying methods. What is best

location of key?

Cuuse and remedy for unsteady wave,

Develop a good method of keying when a 1000

or 2000 volt motor-generator set is used.

'I'ransmitting inductances, Rest form, best con-

ductor, dead ends, insulation, e¢te, Compare

helix with pancake, solid with litz, ete.

Dlevelopment of » good wavechanger.

7. Comparison of plate supply: 60 cycles, full-wave
self-rectification, D.C., ICW 500 cycles. Com-
pare range with fixed input to xet.

& Efficiency of’ various methods of obtaining D.C.
plate supply from A.C. Line. M.G. sets and
various rectifiers.

9. Protection of motor-generator sets from high
voltt:ge surges and from radio-frequency cur-
rents,

16. )Dois? it pay to use & good grid condenser and
ea

i1, Comparison of various makes, American, foreign,
G.E., W.E., and other transmitting tubes. Oper-
ating data on them.

12. Harmonics from tube transmitters.

18. Tyzzer signal. (See QST October 1928, p. 15)

14. Mercury arc rectifier for plate supply.

15. Work on waves below 160 meters, (X license
absolutely necessary).

16, Luop transmitters.

17, Portable transmitters.

18, Amateur urcs.

General

1. Wired Wireless.

Tests of insulation at radio frequencies.

Effect of weuther, barometer and moon on radio

conditions.

Statie elimination.

Distant control.

Break-in systems.

This list is not complete by any means.
Let’s have your suggested additions.

Particular Problems
The following particular problems seem
to deserve brief discussion.

>

&

o wr

_ Antenna Formulas

See the article by Mr. Ralph Batcher on
page 32 of this issue.

Keying Click

. The biggest single difficulty in radio today
is local interference caused by keying clicks
or thumps. Some stations that do not inter-
fere at all when they hold the key down
make horrible pests of themselves whenever
they key. A satisfactory scheme for stop-
ping this is not at hand right now and some
work is very badly needed. One can see off-
hand that any successful method will have
to slow down the starting and stopping of
the antenna current. This may mean loose-
coupled circuits in all amateur stations but
something must be done. A simple way of
slowing down the surge is to key by means
of & vacuum tube but this calls for rather
expensive equipment and therefore does not
take care of the chap who can only atford
a single “5-watt” tube. In general sets
that use alternating plate supply are free
from this difficulty as the key is in the
transformer primary and the shock is taken
up by the transformer. However, we are
trying to get away from A.C. plate be-
cause of its slight broadness.

QST 29

Distortion Amplifiers

Makers of rectifiers and generators should
be especially interested in this problem. We
would like to hear from them.

Most audio ampifiers today are attempt-
ing to get away from distortion. For tele-
graphy this is exactly the wrong thing to do.
It is very desirable that we do some work
to develop audio transformers that give
very bad distortion so as to amplify strong-
ly at 1000 cycles and very badly at higher
or lower notes. This will greatly reduce
static noises and line escapes. The old
9-to-1 Radio Corporation transformer was
designed to accomplish this and was very
oxcellent for the purpose. We wish to hear
from men who have the equipment to work
on this problem, either in building the trans-
formers or else in testing them afterward.

Audio Tests

A method of testing headsets (or loud
speaker units) and at the same time spend-
ing a few hours in a most interesting fash-
ion is given on page 454 and 455 of Popular
Radio - (New York) for May, 1924. The
author, Prof. J. T. MacGregor-Morris, uses
the method of scattering fine sand grains
on the receiver diaphragm which has been
exposed by cutting away the receiver cap.
When the diaphragm vibrates in a regular
fashion the sand dances into patterns that
show how the diaphragm is moving. Such
patterns are known as “Lissajou’s figures”
or “Chaldni’s figures”, after their dis-
coverers.

If une does not wish to cut a receiver cap
the experiment can be made without a cap
but the figures will be different and will
not tell anything about the receiver. The
reason for this is that the cap ordinarily
clamps the edges of the diaphragm and
makes it operate in a different fashion than
it does when the cap is off.

By all means read the articles and make
the experiment.

We wish to hear of someone who is
equipped to test loud speakers.

Audio Transformer Tests

Anyone able to test audio frequency
transformers please let us know., These
tests are not worth much when made in
the usual fashion and a method that seems
to be better will be indicated on request.

Experimenter’s Handbook

We have had a number of inquiries as to
a suitable laboratory manual to be used in
experimental radio work. We wish again
to call attention to “Experimental Radio”
by Prof. R. R. Ramsey of Indiana Univer-
gity. The book has just been revised and
enlarged. New experiments have been
added and the suggestions as to construc-
tion of apparatus very. much increased. The
book now covers 85 experiments and 105
pages.
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The experimenter who has handy “Ex-
perimental Radio” and Ballantine’s “Radio
Telephony for Amateurs” is not likely to
get into veal difficulty with any wordinary
problem. »

“Experimental Radio” at $1.60 and
“Radio Telephony for Amateurs” at £2.00
may be purchased from our book depart-
ment, as can also M. B, Sleeper’s 25-cent
hook “Ideas for the Radio Experimenter’s
Laboratory.”

Power Line Interference

Our item on page 3% of the May issue
brought immediate response.

Mr, W.R.G. Baker of the Radio Engineer-
ing Department, @eneral Electric Co.,
states that “G.E.” will be glad to try out
any suggested devices for locating the
cause of radio interferences and will be
«lad to repori on the resuits. Much work
of this sort has already been done by them.
In the “Communications” section of this
issue there also appears a letter from the
Superintendent of Electrical Transmission
for the New Haven Railroad. This letter
should not be overlooked by any amateur
living near the electrified zone of the N.Y.
N.H.&H. Mr. E. H. Steele, Electrical En-
wineer of a Massachusetts generating and
distributing organization, has stated that he
will be very glad to receive the codperation
of any amateur in his region in locating
power leaks or suggesting methods that the
company might try. From several points
we have veceived letters indicating that
Cottrell Electrical Precipitators {used :in
depositing soot and smeiter dusts) are at
times causing very severe interference over
iarge areas.

At the present time it seems that we are
long on experimental fields and short on
helpers and methods. {lorrespondence irom
any one in the regions mentioned is in-
vited. T.etters to any of the men and firms
above will be forwarded if addressed to
the attention of the Technical Editor.

Suggestions and assistance are invited.

Correspondence
[t has become absolutely necessary to in-
wist that all correspondence be addressed
exactly as vequested above, also that a self-

addressed and stamped business envelope
be supplied with each letter. This is done
to secure worrect addresses and to save
postage.

Ui
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Dhituary

T is with deep regret that we
l chronicle the passing of four well-
known amateurs during recent
months.

Amateur radio lost a real enthusi-
ast and staunch friend in the passing
on March 14th of Mrs. May (). Hous-
ton, formerly 6BAZ and later 6MI
ol Ban Diego, California. She was
an active mentber of the old Sunset
Radio Club and the call 6BAZ was
well known in the southwest in the
spark days.

Ray T. Shaw, 17, 3AFB of Wil-
imington, Delaware, died April 13th.
He was an ardent radio amateur and
District Superintendent for the first
Delaware District, A.R.R.L. His ex-
ceptionally good work in radio organ-
ization and in the past transatlantic
tests is too well known for comment.
His station was one of the best in
Delaware and its signals will be
missed from the air by his many
{riends.

Dr. Phillipe Lesage, 25, ¢2AF, de-
parted this life at the Notre Dame
Hospital, Montreal, vn March 18th,
following an unsuccessful operation
for appendicitis. Dr. Lesage started
his radio career in 1914 when he
entered the merchant marine as a
radio operator. ILater he was on the
air with a spark set and all old timers
remember hearing his call. The am-
ateurs oi the Second (‘anadian Dis-

a wreath to the bereaved

a token of the esteem in

he was held by his A.R.R.L.

brethren, and a large number of am-
ateurs attended the funeral.

J. Edward Page, 12, of Baldwins-
ville, New York, passed away early
on the morning of April 11th at the
Syracuse Memorial Hospital, follow-
ing an operation on a hip that wasg
fractured about a year ago in an ac-
cident and which did not knit correct-
ly. Infection, which developed, could
not be checked. “Ed” Page was very
well known in the amateur fraternity
as he was for two years operator at
8AQO, the station of Mr. Clive
Meredith at Cazenovia, New York.
His passing is mourned by his many
iriends.
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Seventh District Convention
Reported by ‘‘The Gang"’

11th-12th, held under the auspices

of the Kxecutive Council of the

Amateurs of the Seventh Radio
District, missed the joys and delights
of two days of Amateur Paradise. FKvery
state in our district was represented except
Wyoming. Fvery Ford that could sneeze
and give the password, “Enough (as”,
carried ¢ full cargo of hams to Seattle.
Qur Division Manager, Glen E. West,
7ZU, was on hand early, having come ouver
700 miles from Billings, Montana. ‘Thurs-
day night the lobby of the Y.M.C.A. where
the convention was held, became a hotbed
of static, QRM, and QTC,.

The annual meeting of the Executive
Council opened at 10: 30 the following morn-
ing. The President, Mr. Maybee, 7TGE, was
still out piloting hls flivver around snowed-
under- mountain passes and bad roads, so
was not on hand to take the chair. The
Vice-President, Mr. P. R. Hoppe, 7IW,
called the meeting to order. Officers for
the coming year were elected as follows:
President, Mr. George Sturley, 7BJ; Vice-
President, Mr. Robert Waskey, TUU; Secre-
tary-Treasurer, Mr. R. D. Hoffman, TADP.

A letter from Mr. Warner of the A.R.R.L.
and many other communications from ama-
teurs who were not able to attend, all
wishing the convention success, were read.
The rest of the day was spent in visiting
the University of Washington Klectrical
Engineering open-house. Cars kindly fur-
nished by the Seattle Chamber of Com-
merce carried the gang out and some very
interesting machinery and displays held us
in groups zll about the building. Many
amateur stations were also visited—in fact
all stations around town suffered terribly,
chiefly from overloading the standing-room

LL of the TCQ-ers who missed the
convention at Seattle on April

capacity of shacks. TADP says the floor
and wall are out of plumb and the door
won’t shut—his shack will never bhe the
same!

Saturday morning the Council meeting
resumed at 10:30. After much QRM
Spokane was chosen as the place for the

next yeoar's c¢onvention. Cries of “FB”
creeted the offer of Mr. Kenneth Stone,
“FH, who stated that the all-famed publi-
cation, “The Dial”, would gladly cudperate
with the eouncil and do what it could to-
wards heing a Seventh District amateur
paper. Lively discussion on subjects atfect-
ing the amateur continued until someone
said “‘Let’s eat”.

The business meeting was finished in the
afternoon session, after which Mr. West,
72U, favored the bunch with an excellent
talk on super-heterodyne sets. Adjourning:
at 3:30, the rest of the afternoon was used
up in hamfesting, rag chewing, and visit-
ing stations.

Then came the banquet. Mr. Rountree,
TAFE and toastmaster, had a worse time
pounding for order than KPH fighting Jap
QRM. The eats disappeared like QTC rush.
Mr. O. R. Redfern, Supervisor of Radio of
the Seventh District, was the tirst speaker.
Other speakers were Mr. L. C. Maybee,
Past President of the HExecutive Council;
Mr. (George Sturley, 7BJ, newly elected
President of the Council; Mr. J. D. Ross,
Supermtendent of nghtmg, City of Seattle;
and Mr. K. W. Weingarten, Northwestern
Du‘ector for the A.R.R.L.

After the festivities there was an inter-
mission of an hour or so before the hall
was ready for the Woutft-Hong initiation.
7IB was the candidate chosen to go through
the mill. Much credit is due the Seattle
cang for the success with which they put
on the Wouft-Hong initiation.

This marked the close of the convention.
If its success is measured by everyone

having a good time and wwhmg‘ all days
in the yvear were like those two, then this
huge success.

vear’s convention -was a
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Checking Up Antenna Formulas

By Ralph R. Batcher*

YOR a number of years the writer has
endeavored to collect the necessary
data for checking several formulas
for the determination of aerial capa-
city and inductance. A practical
check of these formulas involves a vast
amount of work in the erection and measure-
ment of various types of aerials, and the
thought has oceured that very good data
prohably can be found in the files of many
A.R.R.L. members.

Since many other radio experimenters
might be tempted to measure the constants
of their aerials if any easy method were
to be presented, the following plan is dis-
closed. T'he apparatus required is a stand-
ard wavemeter and & variable condenser
with a capacity calibration. The condenser
belonging to the wavemeter will do if it is
calibrated. Also a source of high frequency
energy such as an oscillator, or a trans-
mitter set if its wavelength can be readily
varied. A resonance indicator such as an
antenna ammeter of some kind is necessary
as well.

The method outlined below may or
may unot be new, but the author has never
seen it dxsclosed before. Insert a small
inductance in the aerial and ground lead,
together with the ammeter, and adjust the
oscillator until reasonance occurs, usmg as
loose a coupling as possible. See Fig. 1.
Then measure the wavelength of the os-
cillator, calling the wvalue Ax. Disconnect
the antenna from the cu'cmt and connect

-

-

k]
R
-

Fig. 2

ance and the meter and adjust it until
resonance occurs with the oscillator, set
as before. Sce Fig. 2.

Designate this value of capacity Cs.

Repeat all of the above measurements
with a larger inductance in series with the
aerial, say one with two or three times
the number of turns, as shown in Figs.
and D. ])eslgnate the values of Wavelength
and capacity so found by iyand C;.

After the values of C:, Cy, kx and A,

®Radio Engineer A. H. Grebe & Co., Inc.

have been determined, the antenna capa-
city (. and the antenna inductance
L may be determined from the follow-
ing formulas:

Gy (A*-1) ,
oz i i mfds. if 5 is in mifds.
A*--B
i (Cx— Co)
Lo== —— in centimeters, if capacities
?’352 ( !(-Jﬂ
are in microfarads. Here A c¢quals the
[ —
= = S
= : A ey
T @
@ T
Fig. 3 Fig. 4
ratio iy/ ke;. and B equals the ratio

(;/Cs. T have derived these formulas froin
fundamental equations, but an analysis of
their derivation need not be given hers.
They are not difficult to use and the
mathematical work should not take long.

If sufficient experimenters will send in
the results of their measurements, together
with the following data, it is believed that
fairly reliable working rules c¢an be de-
vised that will enable anyone to prede-
termine the constants of the aerial he in-
tends to build. Give the following infor-
mation as accurately as possible on a post-
card. Length, helght {(at each end), num-
ber of wires, spacing, type and length of
lead-in, where located, aerial surroundings
{rough sketch of buildings, masts, trees,
ete., with estimated distances from an-
tenna), type of wavemeter and standard
condenser used, Values of C. and L.

If a calibrated variable condenser is not
available the value of B can be determined
roughly by the reciprocal of the ratio of
the scale readings, if the condenser has a
straight cspacity curve.

THE MoumNG
AFTCR LATE DX
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A Good Break-In System

By Philip Laskowitz, 9DHI

REAK-IN =ystems, it seems, have

heen the ‘*‘dark horses” of amateur

radio; as a rule they have not been

very .popular with the owners of

amateur stations. The probable rea-
son is that most systems that have been
introduced used a separate receiving an-
tenna.

The most important advantages of a
break-in system are that it cuts down
needless inlerference and raises the opera-
ting efficiency of your station.

Two-Antenna Systems
In such a system the receiving antenna

should run at right angles to the trans-.

mitting antenna. This takes up more
space rthan the average city amateur has
at his disposal. Then there is the patience
that one must have to get such a system
to work at its best. To prevent the trans-
mitter from “knocking” the receiving set,
one must give a great deal of time to
making traps, and to getting his antennas
placed right. Where the transmitting is
done on a wave considerably different from
the wave on which the operator is receiv-
ing, “knocking’” the receiver does not have
to be worried about, but where all work
is done on one wave {(broadly speaking)
as in the- case of amateur stations, it is
an important thing to think about.

True Break-In Systems

In a station using a true break-in the
receiving set is connected with the antenna

™ A Break-in System

when the key is up, and when the key is
depressed the antenna is disconnected from
th_e receiver and connected with the trans-
mitter. These operations are done auto-
matically, and therefore the operator can
break the sending operator at any time

in case of interterence or for a repeat.
With so many stations on the air, speed
in handling traffic is a very important
item. With a good break-in traffic cun be
moved [From twenty-five to fifty percent
faster than with the usual antenna change-
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over switch. There is no need to spend
precious minutes repeating a whole mes-
sage in order that the other operator can
wet a small part of it. If the receiving
operator missed a word or two he only
needs to break the sending station and ask
for the missing part.

A Break-In That Works

The break-in about to be described does
away with the disadvantages of other
methods used, but still retains all the ad-
vantages. It is not only a break-in but
a relay also, whereby a small key or
“bug” can be used on large sets. The big
thing that is conspicuous is the absence
of the receiving antenna; this device uses
the same antenna for sending and receiv-
ing.

This instrument can be constructed by
anyone who calls himself a ‘“ham,” with
the tools that avery amateur possesses,
and from unused ‘“junk” that is usually
lying in the attic. In the rough the ma-
terials needed are a pair of electromagnets
wound for any convenient D.C. voltage;
two pairs of heavy silver contacts, one
of which is used in the antenna circuit,
the other pair in the main keying circuit



QST

of the transmitter. In addition to these
two pairs, an auxiliary pair of contacts ean
be added; these need not be so heavy as
they ornly break the B battery circuit of
the detector tube in the receiver.

In assembling this device, the magnets
should be mounted with the pole faces

QPERATION~ Wher key 15 clesec. &
aisconnects setecior ttler ;
e Luner et Baary A corr rmer 1 &6 e
FIG. 2 CONNECTIONS OF LEACH BREAKIN
FOR SPARK WORK.

pointing downward; the armature is mount-
ed in front of the poles so that when it
i3 actuated it is drawn up. To the center
of this armature a plunger is made fast.
This rod is fixed to the side of the arma-
ture that is toward the magnets and goes
up between the magnets where it is con-
nected to a bakelite strip. It is not fast-
ened firmly to the strip, but is fastened
by two lock nuts to the base of a right
angle made of sheet brass, The vertical
part of the angle is cut out so as to make
it U shaped. The bakelite strip rests in
this U and thereby forms a flexible coup-
ling with the plunger, the importance of
which will be seen later., The bhakelite
strip carries the contacts, having one mav-
able contact on each end, so that when the
current is applied to the magmets the
plunger will push the strip up and make
contact with the stationary contacts. The
method of attaching the bakelite to the
plunger, and of mounting the contacts, is
shown in the diagram, and so nothing more
need be said about it here.

Adjustment

The sc.ret of perfect operation iz in
having the pair of contacts in the open
circuit of the transmitter make before the
pair in the key circuit; this is done a split-
fraction of a second before the key eir-
cuit is closed. . The idea is to have the
antenna circuit absolutely closed before the
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set is made to oscillate. The insgtru+
ment is made to perform this feat by hav-
ing the U shaped seat = little off the
center of the bakelite strip, and by hav-
ing it flexibly coupled to the bakelite. It
should be a trifie nearer the end that car-
ries the anienna contact. Since the dis-
tance from that end to the T is shorter
than on the opposite end, it will be pushed
up and will “make’ before the other set of
contacts will. ¥For smooth opération small
adjustable springs have been added as will
be seen from the drawing,

Just before sending this jn I find that
by hooking the relay up as I have shown
in Fig. 3 it will work a little better for
receiving C.W., than the other way where
the primary of the tuner is shorted. The
idea is then, that the receiver will never
fail to oscillate. In case this method is
nsed, the auxiliary contacts are not used
for the B Battery circuit as in ¥Fig. 8 and
of course, the primary of the receiving
set is not hooked up as in the original.

This relay was originated on the Pacific
coast by an ex-commercial operator who
is now making them for the market.*
They have been used by commercial and
ship operators on the Pacific coast for quite
a long time, but have not been introduced
to amateurs yet. This device is used ex-
tensively on marine sets of both spark and
C.W. types, and there is mo reason why it
cannot be used by amateurs on the same
kind of apparatus.

It certainly is a pleasure to listen to
two stations equipped wtih this system

i
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- working each other; the work is carried

on just as it is on a land line. The inter-
ference near San Francisco is very great,
probably one of the worst places in the
world, but by using these break-ins it has
been cut down considerably.

Let's see more hams use it. Cut down
on the jamming and come up on ftraffic
efficiency!!

8y, A, Leach, 591 Mission Street, San Franciseo,
Califoruia,
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Jhe Receiving
Experimenter

I'LL MAKE. THIS WORK IF
IT TAKES ALL SUMMER.

Setting 2 Mast on the Edge of the Roof

Often one would like to put an antenna
mast at the edge of a house roof so as

to make the antenna somewhat longer.
(yenerally one has to give up the idea on
account of lack of room. Last summer
we saw g £0-foot iron pipe mast at 726
Massachusetts Street, Lawrence, Kansas,

Antenna

i T..,....7R/-‘f'
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MAST AT THE
EDGE OF A ROOF

The sice zuys ore nof shewn as they wouid
* run directly to and from the reader
which seemed to be entirely workmaniike
and which could be used on either a flat
or a sloping roof. See sketch.

Spoiling Good Coils

When a good coil has been built, one
should give il a chance to remain good.
There is no sense in constructing a good
¢oil and then putting it within an inch of
other things in the set. In fact an inch
is the absolute lower limit and two inches
is very decidedly better. [t is especially
inexcusable to put the grid end of a sec-
ondary ¢oil or variometer near anything.
Just what the object is does not matter so
much; an insulating panel and a metal
sh%eld are about equally bad. Of course
this does not make for compactness but
the idea of compactness is being rather
overdone in radio receivers these days.
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Ventilating Condensers
L. W. Hatry of 5XV calls attention to
the fact that a poor condenser c¢an be
made into a good one by chopping out
enough of the poor insulating material.
A condenser that has moulded end plates
of poor material or else has end plates

L Bewing

[rsuleting end pide

Cu

D
&

*VENTILATING * A CONDENSER —IDEA BY SxV

of ordinary fibre c¢an be materially im-
proved by cutting as shown in the figure.
Kven at that the fibre is so poor that
the condenser should not have been bought"
in the first place.

Although poor moulded material is es-
pecially spoken of the same scheme will
improve any condenser that uses insulating
end plates.

Wooden Panels

For the experimenter wooden panels are
a mighty handy thing because they are
cheap and there is no hesitation about
drilling & fresh set of holes in them. The
performance of the panel will be exactly
as good as that of the expensive materials
as long as all the things on the panel are
kept at low voltage. This simply means
that the variable condensers should be
mounted with the filament end connected
to the panel. However, the losses in a
wooden panel used exactly as one would
use any other material are not serious if
it is entirely dry. A good dry piece of
wood which has been soaked in hot par-
affin makes a very respectable panel indeed.

Cardboard Panels

From the standpoint of efficiency there
is nothing very much better than a “Beaver-
hoard” panel that has been cooked in par-
affin. However, the cooking must be done
carefully so that the paraffin will not be
scorched. This generally means that
something must be put in the bottom of
the pan to prevent the panel from touch-
ing.

Almost as good results can be gotten by
brushing or pouring on paraffin that is
melted and hot enough to smoke. The
paraftin treatment is far hetter than one
with varnish because one is never sure that
varnish does not _cont?in water. .

A panel of this kind i3 not beautiful
but it is very cheap and as good as any-
thing that ean be purchised at any price.
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UNSCRAMBLING THINGS

HIS an attempt to explain several
T things that seem to have gotten pretty

badly mixed up in amateur radio—
and otherwise.

What Does ‘“Aperiodic’’ Mean?

We are constantly getting letters from
fellows who insist that the Reinartz tuner
and others of its general type are using an
“aperiodic” antenna. Now aperiodic means
“having no period”. This is true only if
the circuit hag such a very high resistance
that— L

** is greater than — —— -
¢
However, you don’t need to be interested
in the formula to understand that an
ordinary antenna does not suddenly become

LY Y Y Y\

Aull Wave Keclified
FIG.! RECTIFIERS DO NOT
DELIVER CONTINUOUS CURRENT

“aperiodic” when we stop adjusting the
number of primary turns. What we are
really trying to say is_that the primary
gircuit is “fixed tune.” If this “fixed tune”
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is far enough outside the working range
of the tuner, the antenna will act almost
exactly like a true aperiodic one.

“Current or Voltage”

A good many letters blow in here asking
whether we want current or voltage in this
or that circuit. This shows a failure to
understand the fact that no current will
ever flow unless there is a voltage to make
it flow. The two things simply do not hap-
pen independently.

Does a Rectifier deliver Direct Current?
A rectifier does nnt deliver continuous
current. According to Wehster’s dictionary
it does make “zn alternating current uni-
directional,. varying perlodlcallv hetween
zero and a maximum”. In other words, it
turns out “bumps” of current with gaps
between them,.. Still another way of say-
mg this is that the current is "‘pulsatmz
¢ Fig, 1. This sort of current is good
enough for vhmgmg storage batteries but
not for operating receiving tuhes, ecither
filaments or plates. It ecan be smoothed
out with 2 filter until we do really have
continuous current but the filter is not

-
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RE -RADIATION

simple or cheap so that most of us prefer
to keep on using “A” and “B” hatteries.

“Re-Radiation”

From the way the world is put together
one c¢an easily see that ‘“re-radiation”
means “energy that is sent out for the
second time.” Of course it has to be re-
cetved before it can be sent out again.
Almost any large metal object near a trans-
mitting station will absorb energy and will
re-radiate a little of it. See Fig. 2. A
receiving antenna that is very close to a
transmitter will do the szame thing but
this has very little to do with the receiving
set itself. If the tuner is taken away and
the antenna grounded the performance may
continue. However, re-radiation is usually
a weak thing that does mobody any harm.
When it does happen you will always find
the original tone of the sending station very
faithfully reproduced.

Lately a lot of radio papers have taken
to using re-radiation to mean ‘“transmis-
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sion by an oscillating receiver”. This is
nonsense; the receiving antenna in such
a case does not re-radiate but simply
radiates. It has become & small trans-
mitting station and no one ever thinks of
referring ito a sending station as
radiating.

Concerning the
McLaughlin Tuner

J. L. McLAUGHLIN’S excellent
taner was treated rather badly in
our May number; we accidentally

short-circuited the phones, and even a good

tuner will not work well that way. The
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correct diagram is shown here and an im-
proved diagram is added.

The improved diagram will give louder
signals but the tickler seems to have just
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IMPROVED CIRCUIT

a shade more effect on the:tuning. The
difference is small and we may be mistaken.
Certainly the improved - circuit does give
stronger signals and we think it will bring
in the weak ones better.
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Two More Trophies

UR readers will remember that thru-
O out 1923 QST had an offer posted of
a hrown derby to the first American
ham to work two-way across the Atlantic
and that, much to our surprise, the deed was
done by our own Traffic Manager in Novem-
ber. We have not believed that he should
be barred from receiving the trophy just
because he is @& member of the A.R.R.L.
Headquarters Staff, and so the hat has been
prepared for him and was presented by the
Kditor at the Third District Convention in
Philadelphia recently, in the presence of
innumerable eye-witnesses,
We firmly believe this to be the only
brown derby in New England. We had a

Traffic

Manager

Schnell, Wearing QST’s Brown
erby.

hard time buying it; all the clerks thought
we were spoofing them; finally we found
one for a shade of its original price, in a
bargain basement. Then it was *“done in
0il” by Hick, OST’s “interior decorator,”
until it is a thmg of beauty, no kidding.
In the front, crossed French and U.S.A.
flags are surmounted by the A.R.R.L. de-
vice, and around the stern the following
inscription appears: “Awarded to Fred. H.
Schnell, 1MO, first North American amateur
to work across the Atlantic Ocean in two-
way radio communication, November 26,
1923, with 8AB, Nice, France.” ‘

Thus does truth outdo fiction: a hand-
painted brown derby!

As previously reported in our columns,
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the Editor had another wager with Mr. W.

The Burnham Clock Won By The Editor
Witt Burnham, of London, g2FQ, on the

4]
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autcome of the Fourth Transatlantic Tests,
Mr. Burnham betting that we wonld not
succeed in hearing as many as tweive diff-
erent Furopean amateurs. It is now his-
tory that we copied some three dozen diff-
erent stations. As a result the Editor has
received the very handsome Hamilton ¢lock
iliustrated in our photograph. It s a
heauty in every respect, and we are justly
proud of it. A plate on the top of the
clock bears this inscription: “Kenneth B.
Warner, from W. Witt Burnham, to settle
a bet on the success of the Anglo-American
Amateur Transmissions, December 1923.
/B, O.M.” Tnx vy, OM.

Mr. Burnham suggests that we inight
equip the clock with vings o as to wear
it on a cord around our neck, as a breast-
plate, und then, wearing the 'hat snd cane
won in previous betq and brandishing the
Wom’r Hong aloft, we uug'ht pi’om-'ud to
Los Angeles and get a job in the “fillums.”
‘xes. or in some nhice bug-house betweon
here and there!

‘—K.B.W.

The Maritime Convention

PRIL b5th and 6th saw the first real
Maritime Convention in progress at
Halifax. This meeting was the first
where amateurs in this Division
have really gotten together and be-

come acquainted, and was a great success.
The convention started with a general meet-
ing at the Nova Scotia Technical College

ward Island. The work of the Division
during the year was reviewed by the D.M.
and general discussion followed.

That evening there was a banquet and
musical program at the Queen Hotel to
which everybody present did full justice.
Alderman L. A, Gastonguay represented the
city and gave the visitors a warm welcome.

Annual Convention of the Maritime Division, A.R.R.L. held at Halifax, N. 8.,

in the afternoon of the 5th. The Division
Manaaer, Mr. W. ¢, Borrett of Dartmouth,
N.S., presided, and gave a hearty welcome.
to the delegates from the provinces of New
Brunswick, Nova Scotia, and Prince Ed-

April 16, 1924,

He also presented the “Murphy Amateur
Radio Cup”, donated by Mayor Murphy of
Halifax, to be awarded for the hest leat
of the vear in amateur radio in the Mari-
times. The cup was awarded to Arthur
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Greig, 1BQ, for his success in working
European amatcur stations. Mr. Greig then
gave a short talk, telling of some of his
experiences in working transatlantic. Cer-
tificates and prizes were also given for
various competitions arranged by the Divi-
sion Manager during the winter.

The most amusing and popular stunt
of the evening was the initiation of 1BQ,
1DQ, 9BL, 1DD, and 1AR, into the “Royal
Order of the Transatlantic Brass Pound-
ers”. The Old Man himself appeared on the
scene and conducted the initiation, much
to the delight of those present.

The *Antenna Sextette”, composed of
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members of the Halifax gang, provide«d ex-
cellent musical entertainment for the cven-
ing and their efforts were certainly appre-
ciated. Telegrams were received from A. H.
K. Russell, Canadian General Manager of
the League, and from the Glace Bay Radio
Society, wishing the convention success.

After the banquet some of the visitors
went to some of the local stations and were
successful in working both California and
European amateurs. Sunday was spent as
a gencral visiting day around the local
stations. Parting words were said late
Sunday afternoon, and a good time was
had by all.

An Eighty-Foot Latticed Mast

By Gordon Hammond, 3CEL

showing- a photograph of the mast

and saying that it cost $5.00. Now

that $5.00 seems to get the best of
the gang and for every card that I send
out I have to ser:d another telling how I
did it at that cost.

The mast at 3CEL is constructed like
tl.e one described in September QST by
1GL. However, at 3CEL we used one inch
by two inch by sixteen foot lumber for
uprights, and common ordinary plaster
laths for cross pieces. Four bricks were
used for the foundation and some lengths
of one inch pipe were driven in the ground
for guy posts. The whole thing was given
one coating of tar. I had everything but
the lumber, tar and nails. Nine bundles
of laths at 30¢ per bundle and $1.30 for the
upright strips account for $4.00. The other
dollar will more than cover the price of
the tar and nails. The one-inch pipe could
be bought at a junk shop so that this, with
the guy wire, would certainly not put the
price above $10.00 for an 80-foot mast.

3CFV and 3CHQ both have 75-foot masts
but I will not exviain why the cost of
those two was av.ay below mine,

OT long after erecting my 80 foot
mast I had a station card made

Construction

A level place as long as the mast is re-
quired for putting it together. Begin by
stretching two chalk lines along the ground,
spacing them two feet at one end and four
inches at the other end. These lines are to
serve as a guide for building the tower.
Begin by assembling the corner pieces,
splicing on as shown in the drawing until
you have the necessary length. The fin-
ished corner pieces must be exactly the
same length, Now lay out two of the cor-
ner pieces and mark them every two feet

for the cross braces. Always saw four
of the cross pieces at one time so as to keep
the finished sides of the tower alike, but do
not mix these pieces befure usirg them.

is finished,

of the tower
turn it over and use it as a pattern for

When one side

the next side. When the two sides are
complete, stand them on cdge and nail
on the cross-bracing for the third side.

Now turn the wheole thing over and put on
(Continied on page 55)
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4K U, Atlanta, Georgia

This station js owned and operated by
H. L. Reid. kast Gulf Division Manager
for the A.R.R.L, Traffic Department, at
76 Fast 12th Streef, Atlanta, (3a.

From left to right the first thing on the
table in the way of radio apparatus is one
of those low loss tuners, built up in a
hurry ag most of them seem to have been,
put which works fine. The next receiver
in the photo is & Reinartz set, built from
directions. in the June, 1922, QST. This
is the receiver that did all of the work at
4KU until lately and for some unknown
Teason it possesses a wicked ability for
bringing in the signals. The detector and
two audio amplifier tubes are enclosed in
the same eabinet with the tuner. On the
extreme right is a Grebe CR-13.

The transmitter can be seen on the
sheif above the receiving table. At pres-
ent it uses one 250-watter in the reversed
feedback circuit with series feed. Using

1500 volts on the plate and with 100 mil-
liamperes the antenna current is 1.6 am-

peres at 200 meters. ‘Two 5Hi)-watt tubes
were used until recently. That <was the
tube equipment used last fall when the

f did such good work at its old location.
Plate current is furnished by a 1500-volt
400-watt Emerson nn)t,or-generatm set.
The antenna is a fifteen inch cage 65 feef
long and about 50 feet high. A counter-
poise is used for both receiving and trans-
mitting.

A counstant wateh was kept at 4KU dur-
ing the winter months by four operators.
By next winter old 4KU expects to be
back in a good location and ready to carry
on again.

It might be well to introduce to you
the persons in the picture who are none
other than OM 4KU himself, and yonng
4KU, Everett Lamar.
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6CGW, Long Beach, Calif

Many amateurs would like to have a list
of DX records to their credit that would
compare with the work done by 6CGW.
The transmitter shown in the photograph,
using one 50-watt tube most of the time,
has been reported heard in the following
places: all of the United States, Australia,

England, Samoa, Holland, New Zcaland,
Porto Rico, Alaska, Panama, Tonga Is-

~, ~

lands, Hawaii, Mexico, Canada, Cuba, and

by ships off the coast of Spain,
Horn, and off the coast of Peru.
has repeatedly worked stations
in all districts of the U.S,
besides Cuban 2BY, Hawaiian
6CEU and many Canadian am-

off Cape
6CGW

ateurs.  The bhest DX to date
on phone was with 8CA and
SBRI.

To us there are three good
reasons why 6CGW  gets out
the way he does.  First, he has
a good antenna system, and sec-
ond, the tube is greatly over-
loaded. The third reason, which
is perhaps the most important,
is that the station was built to
work, It is not a bunch of ap-
paratus hastily thrown together
and expected to do wonders, but
is the result of many years of
experience on the part of the
owner,

This station came on the air
with C.W. in November, 1922,
after abandoning the old spark

sct, and has been in commis-
sion ever since.  The call was w
changed to 6CGW  the first tenna fike
part of last yecar and since
that time has become known to almost
every amateur in the country. Constant

improvement and careful attention to de-
tails has brought the station up to its pres-
ent standard.

6CGW has a good antenna.  Two  80-
foot guyed wooden masts placed 70 feet
apart support a 40-foot 6-wire cage three
feet  in diameter, The  down-lead s
brought from the center of this top, 7T
fashion, and consists of a six-inch cage,
having 6 wires.  The counterpoise, sus-
pended diveetly beneath the an-
tenna, is a 6-wire “T" flat top
60 feet long with 15-foot wooden
spreaders and  a cage  leadin.
The whole radiation system is
insulated with strings of Ohio
Brass Co.'s insulators.

The transmitter uses one 5H0-
watt tube in the Hartley cireuit.
A dB-jar clectrolytic  rectifior
and a partial filter consisting
of 8 microfarads across the line
and two Jd%-henry  choke-coils
In series are used.  Plate cur-
rent is supplied the rectifior at
2,000 wvolts.  Thix apparatus
puts & amperes into the antenna
system on 200 meters  and
about 4 amperes on 150 moeters,
The latter wave is used mostly
now,  Absorption-loop modula-
tion is used for phone work
occasionally.

Mr. Reidman says the 250-watt tube on
the table does not work as well as a

WHO WOULDN'T BE HEARD IN AUSTRALIA with an an-

this? It is forty feet Jonyg and eighty feet high.

50-watt tube, so he uses the 25H0-watter
(Concluded on page 56)
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PCIlI, Leiden, Holland

Though PCII has not been in operation
for some time it was one of the pioneer
transatlantic stations that used to he heard
steadily by American and Canadian ama-
teurs. PCII had four operators, all of
whom could handle traffic in & way that had
some of our American traffic stations
backed off the map. During the time it
was in operation PCII worked over 25

to 2.8 amperes. Plate current is furnished
through an electrolytic rectifier made of
64 half-pint “jampots” with an ammonium
phosphate solution. The supply to ihe
transformer is 125 v, 50 eycles A.C. The
circuit used was the three-coil Meissner,
with series feed and a variable condenser
across the grid coil. A four-wire cage 49
feet above the counterpoise and 72 feet
fong constituted the antenna, while the

The Transmitter at PCII, Leiden, Holland, which has been heard many
times by amateurs in the U. S. and Canada.

different sializns on this side of the ocean.
As far as we know 5A0L at Farewell,
Michigan, was the most distant. This repre-

sents a distance covered of practically
4,000 miles.

Most of the work was done with the
transmitter as it is shown in the accom-

panying photograph. ‘The receiving ap-
paratus is on another tuble to the right.
The transmitting tubes used were two 75-
watt RS-17 tubes working in parallel with
a Mullard 150-watt tube. The total plate
input averaged around 200 watts. An-

5y

tenna current on 110 meters was from 2.7

counterpoise was a five-wire fan of zboui
the same length.

We have neard little as {0 why PCII is
not on the air at present. It is believed, how-
ever, that the, Dutch authorities have for
hidden the operation of the station and pos:
sibly have confiscated the apparatus. What

ever the consequences, PCII deserves credi
for being vne of the first and best station:
to- work across the Atlantic on short waves

Pan-American Tests Look Promising

Amateurs need not fear that they wer
burning watts in vain when they took par
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in the Pan-American tests, just ended. Re-
ports to date show that the South Ameri-
can amateurs are making 1ap1d progress in
their ability to do good nenexvmg on short
waves. The short wave transmission from
WGY and KDKA, especially the former,
are being heard by a large number of South
American amateurs, and once these sta-
tions are hecard it is a simple matter to
log the signals from amateur and experi-
mental stations.

Notable among the results obtained are
those of Major R. RavenHart, O.B.E., Supt.
Telegrafos, F. €. Transandino, Los Andes.
Chile, South America. At the time of
last writing Major Hart was trymg his
best to copy a complete message from a
North American station, even though static
made reception hopeless on several nights
each week. OXAX (9Z7T), 1XAM and
EDEF (P.0. Dept., Omaha, Neb.), both in
the vicinity of 100 meters, were being re-
ceived quite well. Other stations that had
been heard were 1XW, 3MB (or 2AB),
2BE, 4XC, 9CF, 9XU, WGY, KDKA.

Amateur transmission in Chile is allowed
under extremely severe restrictions as to
wavelength, power, decrement, and length
of antennas, but no one takes the least
notice of these restrictions and nothing is
said about it. No official call letters exist
but the Radio Club there has issued some
unofficially.

European Notes

Buropean amateurs are gradually reach-
ing out and being heard and worked by
American stations in the greater part of
the UJ. 8. British 2NM has L.cen heard by
6ZAR of [ws Gatos, Calif. French $BF
has been heard by TLH in function City,
Oregon, and British 2KF has been heard
at 742U, Polytechnie, Montana. All U. &.
districts have been worked from the other
side of the Atlantic with the exception of
the Hth, 6th and 7th. Who will be the first
Buropean amatenr to work all U, S. dis-
tricts?

Hecently l'JMP *vorked French ¥AB and

that 1CMP was u)pled on 90 meters during
the communication. CMP’s regular wave
was 180 meters, su it was his half-wave
harmonie that was being copied in France.
Sume harmonic!

Short wave stations cuntinue to spring
up overnight throughout Europe. ‘The lat-
est additions are aSSU. at Bonn, Rhineland,
fKK at Berilin, 37X in Hnlland and P2
at Brusscls, Belgium. Ail of these sta-
tions have heen heard or worked by Eng-
lish amateurs. Two-way has also heen done
with XY at (roneva. bwnzeriand

New Zealander Takes Honors for Short
Wave Reception

Mr: Frank Bell, 144 ot New Zealand,
has recently gone through his logs for the
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past year and some remarkable statistics on
the reception of American and Canadian
amateurs in New Zealand are the result.

The total number of different American
and (lanadian amateurs heard by Mr. Bell
from February, 1923, to March, 1924, was
well over 500!

Of these, 300 stations were heard on only
one night; 105 were heard on two different

S —_ =
GIMMEIT — § WUZ R <Al
G F‘ HAVE IT THAT N
(Jusr WORKING WHNE L(EAR M

GRS AND EAHD DHARE ONE S5-WATTER BETWEEN THEM,

nights, 44 were heard on three different
nights, and 65 on four or more diffcrent
nights. A list of the calls heard on four
or more nights, with the number of nights
each was heard is as follows:

L¥FD4, 4FT-7, 4MY-4, 5ATU-6, 5HT-14,
SLR-b, bVM-b, 6ZAV-7, GARB-15, 6ALK-%,
6AWT-13, bAAK—E 6AHP-4 BAOI- 5, 6A0S.
10, 6A uy- 4, GAVV- 6, 6AAOQ-T, ()BV(r~14
()BIC-.. 6nJQ-4 8BBC- 11, 6BEO-12, 6BVS.
6, 6BPZ-4, hBUO 4, hBQL- hBRF-.\
(‘KR-:. 6CMR-8, 6CFZ- 6, 6CEU- 5, 6CHL-

& G6CGW-22, 6CKP-6, 6CMU-4, GCBB-9,
6CNG-5, 6CFY-4, 6JD-4, 6KA-9, 6LV-4,
6PL-19, 6RM-7, 7TAEL-5, ‘BJ-4, 7C0-6.
7HG-4, TPF-5, 7QJ-6, 7SC-5, SBDA-T.
SVY-T, SAIM-5, 9BZI-4, 9BLY-5, 9CLQ-4,
9DKY-4, OEKY-17, OMC-25, 9VM-11, 97T-

15. Canadian 5CN- 7, 5GO-7

“You will notice that ‘JM(J 6CGW, 6PL,
OFEKY, 92T, and 6ARB head the list in the
wrder mentloned There are others, like
6KA and 6JD, who are just as loud if not
iouder, but they do not seem to be on the
air so often.

“OMC is easily the ieader, ax he has been
knocking ‘em dead here for months. Have
heard him with no antenna, on a loop using
R.F., and on an apology for an antenna 20
feet long using a qmgle valve. He is often
stronger than some of our low power sta-
tions.

“Amongr those who have actnally verified
iy reception of their signals, or whose sig-
nals have been heard under such conditions
us to make any error well nigh impossible,
quite a number were using H-watt tubes,”
says Mr. Bell. *For instance, ALJ. SME,
541U, and HBAHD sere cach using four
O-watt tubes with antenna currents .nnund
2 amperes, .)UW wot across, on three bH-
watt tubes by using 275 volts from hat-
teries. for plate supply with an antenna

(Coneluded on page 56)
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SMALL TRANSFORMERS FOR THE AMATEUR—II
Simple Fundamentals and Design
By H. F. Mason, Department Editor

OW to design a transformer for your
H own particular needs was told in the

first section of this articie in the May
QST. Wpon completion of the design the
builder can refer to the present article for
practical information on the actual con-
struetion.

Cutting and Assembling the Core

The amateur usually has little choice in
selecting the material for the core of his
transformer. Fortunately, any kind of
transformer iron or silicon steel will serve
the purpose., The amateur can nearly al-
ways ohtain the remains of an old power
transformer from the shops of his loeal
electric light company or junkyard, the
core of which may be cut down and used
or, he may obtain the core material from
oue of several companies who advertise in
ST, cut to his specifications beforehand.
T he material should be about No. 28 gauge.
. 1t is not wor th while to use crdinary stove-
pipe iron because it is harder to hanule and
eut and will not lay flat, besides 1equ1rmq
a much larger core for the size of trans-
former being buiit. Neither is it worth-
while for the amatuer builder to iry to cut

FIG. i HOW TO PUT A TRANSFORMER CORE TOGETHER
the core himself unless he has access to the
\quarmg shears in a good tinshop. It

always pays to have all of the core lamina-
tions cut to exactly the same size as appear-
ance counts in the final results. Tn addition,

good joints in the core cannot be made un-
less the pieces of iron are carefully cut.

The first step of course is to find out how
large to cut the pieces that form the core.
This depends upon the way the core is put
together znd on the size of the core. A
good method of assembling a core for a
transformer is shown in Fig. 1. The core
is built up of separate pieces forming the
four sides. Pieces of core iron or lamina-
tions cut in two different sizes are required,
A and B. Three sides of the core are
built up at one time, the windings put on,
and then the fourth leg of the core put in
place, one piece at a time. Knowing the
size of the window in the core, and the
eross-sectional dimensions, it will be easy
to figure just how large pieces A and B
should be. If the cross-section through the
core is square you will need enough pieces
of each kind to make a stack, tightly coni-
pressed, twice as high as the finished core.

The core laminations should be insulated
from ¢ach other to minimize the eddy
current losses. Iron rust or scale already
on the pieces of core material will serve for
insulating the laminations in most ¢ases,
if, however, you wish to hetter the insula-
iton bhetween the laminations, coat one side
of each piece with thin shellac, allowing
it to dry thoroughly before assembling the
core,

In building the core for a choke coil there
should be an air gap somewhere in the
magnetic circuit. The core therefore should
be put together as zhown in Fig. 2, with
the winding on the long leg of the core. A
variation of this method is shown in Fig.
3 where the four parts of the core are not
interleaved with one another. This latter
construction is OK for choke e¢oils as an
air gap is necessary anyway, but unless the
pieces are very accurately cut and fitted to-
gether such construction for tramsioriners
should not be attempted by the amateur.

The air gap or gaps can always be adjust-
ed to the required length after the choke
eoil is finished and should then be filled with
cardboard or pieces of wood to prevent any
possibility of the magnetic attraction slowly
closing the air gap. The total air gap, if
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there is more than one, of course will be
the sum of the length of the separate air
gaps. The location of the gap makes no
dlﬁ'erence, its_total length is what counts.

The design data for choke coils of various
inductances and carrying capacities are
given on page 22 of the August, 1923, ¢ST,
to which the builder is referred for that
information.

A eigar box with two of the adjacent
sides knocked out and the cover removed
will be convenient for a guide in building
up the core. Build it up layer by layer,
making alternate layers dissimilar, as
shown in Fig. 1 or Fig. 2 as the case may
be. When three of the legs are completed,
tie the whole together with string tempor-
arily, clamp it in a vise, and then tape the
legs on which the windings are to fit with
a single layer of friction tape. The tape
should be laid on as tightly as possible so
as to hold the core securely together. Re-
move the string as the taping is bemg‘ done.

It is essential that the joints in the core
be well-made, and that the core he square
and even. The joints may be hammered
up tight with a rawhide hammer. A
joint that is not hammered up tight, Fig.
4A, is not good for a transformer because
the many small air gaps between the lamin-
ations reduce the effective area of the core
at that point. If the laminations are all
cut to exactly the same length and ham-
mered up tightly the joints in the core will
appear as in Fig. 4B.

Winding the Coils

The size of wire and number of turns
for the cvils of the transformer were nb-
tained by computing them from the data
in last month’s article. Before starting
the actual winding a few things should be
said about transformer windings in general,
from the standpoint of the amateur builder.

Transformer windings always should be
carefully wound in layers because the wire
tukes up much less space when so wound,
and the winding is much easier to insulate
well.  Windings of enameled wire should
have a layer of paper between each layer
of wire, especially where the wire is smaller
than about No. 20. The layers of paper
will better the insulation and also help tfo
keep the iayers even. In windings of large
wire the laver of paper may be dispensed
with because there will be fewer turns of
wire per layer and the voltage between the
ends of the layers will not be so high. If
desired the paper may be cut between every
two layers. Heavy wrapping paper usually
will do, though specla.l insulating papers are
better. The paper should be cut in strips
the required width before starting to wind
the coil. For small coils of enameled wire,
thin paraffined paper may be used between
each layer.

It is customary to paint or impregnate
the coils with a good insulating varnish or
wax to keep the moisture out and to make
them more rigid. In the average winding
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of double-cotton-covered wire a coat of
shellac, put on as each layer is wound, is
sufficient from the amateur'’s btandpomt
Transformer manufacturers usually im-
pregnate the whole coil by a vacuum
process which removes the air and moisture
from the coil and then forces insulating

458, 31, Sih, Tth---ebe. Lagers  20d. 486,68, 8Lh -=- elc. Layers
’ B
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for w u(/ /ing lo be put on.
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compound, under pressure, into every part.
Small coils of enameled wire may be mois-
ture-proofed by dipping or impregnating
them in a mixture of melted beeswax and
rosin.

The best way to moisture-proof a large
enameled wire c¢oil is to paint the outside
of it with a heavy insulating paint. Do
not, under any condition, shellac the layers
of enameled wire as they are wound, be-
cuuse the enameled wire will not absorb
the moisture in the insulating varnish or
shellac and hence the varnish will not dry.
In addition, shellac dissolves the enamel on
the wire and may thus impair the insula-
tion of the coil.

The first step in building the coil is to
make a wooden form on which to wind it.
This should be a block of wood as large or
just slightly larger than the leg of the
core on which the winding is to be put, and
a few inches longer than the winding. Care
should be taken to make this block of wood
the right size and smooth. It can be made
of several pieces nailed or glued together
if one piece the correct size cannot be made.

A means for rotating the form as the
wire is wound on is now necessary. Any
ingenious amateur can contrive some means
of rotating the form. One way is to fasten
it with wood screws to a large dise of wood
which is bolted or lashed to the flywheel on
vour mother’s sewing machine. Another
very satisfactory way is to fasten the form
to the spindle carrying the grinding wheel
on a geared hand grinder. Probably the
simplest way for many is to drill a hole
in one end of the form, drive in a spike with
the head cut off, and fasten it into the
chuek of an ordinary geared hand drill.
This hand drill is in turn fastend in a vise.
A lathe can also be used. If much winding
is to he done it may pay the amateur builder
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to get an old foot-power sewing machine,
take the top part oif and substitute a grind-
ing head, belt-driven from the foot power
arrangement,.

A revolution counter, which can bhe ob-
tained for about $2.00, is also a great help
and nearly a necessity. 'The winding form
should he firmly fastened to the winding
rig and.the count;er put on the other end as
shown in Figure 5. If the winding is done
in a jathe, a wooden plug c¢an be put in

F1G. 3
ANOTHER METHOD OF BUILDING A (ORE FOR A CHOKE ¢OIL

A .
FIG. 4
GOOD AND POOR JOINTS IN THE CORE

the left-hand end of the live spindle with
the counter fastened thereto.

The next step is to wind a layver of heavy
string on the form, fastening the ends to
tacks. This string is to be removed when
the winding is finished, thereby leaving
room for slipping the winding off of the
form. At the same time it makes the
winding a little larger than the core and
allows room for slipping it on the core. If
the winding is to be taped, two layers of
string should be put on the wood core ag
the tape will take up some room.

You will need a solid backing for the
first few lavers of wire, to serve also us
insulation hetween the core and winding.
In uamplifying transformers and such, a
few layers of heavy paper is sufficient. On
C.W. transformers two or three layers of
heavy fish paper or thin fibre ghouid be
fitted cinsely to the winding form over the
gtring and glued down. ‘This will suffice
for the primary or filament winding but

for the e W mqu PUt on several
layers of Empire cloth in ’l‘[dltl()n. The
corners of 2 insnlating tube zhonld be

made square and the material tor it should
be cut the exact length the finished winding
is to ba.

You are now veady to start winding. This

i8 the u know how to go
ahout it, but trouble m«w he expected at
first. Holding the I(N)MJ end of the wire

while getting ted is the first problem,
This can best he uwvercome by having an
hand several pieces af ordinary cofton zew-
ing tape about i i e
a plece of it abm -n(‘heq iong around the
first turn on each of the four sides of the
coil. As shown in Figure 5, the following
turns then will hoid the iirst one in place.

wn
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Enough of the wire should be coiled around
a lead pencil and left hanging loose to pro-
vide a lead to the inside end of the coil.
When these tapes have been pulled tight
and the first few turns put on, the winding
form can be revolved more rapidly and the
winding done quite guickly. If the coil is
wound with wire of about No. 30 gauge or
smaller, the lead and the first half layer or
30 should be made of a larger wire. The
fine wire may then be soldered on near the
middle of the laver and a bit of paper or
Empire c¢loth folded over the joint. Keep
an eternal lookout for short-circuited turns
and layers, If even one turn is short-cir-
cuited in the entire winding, a transformer
will be created with the one turn as its
secondary winding. This one turn will .im-
mediately burn up, rendering the whole
transformer or choke coil useless.

In winding the coil feed the wire with a
c¢loth over your hand about two or three
feet away from the winding and rotate the .
form. By holding the wire far away from
the form it is much easier to let the wire
guide itself and wind on in even layers.
Keep the wire just as tight as possible with-
out breaking it. The wire, no matter how
small, should always be wound in even lay-
ers ‘mth no spaces beiween the turns and
with no turns on top of each other.

When about % inch from the end of first
layer, lay on four more pieces of sewing
tape about two inches long. These are to

Cotian Tgoe:

be bent buck under the second layer aind
will hold the end turns of the first layer in
place. The same thing may be done zt the
end of the second layer, and so on, if no
paner is put between the iavers. With fine
vire colls hay paper beiween the layers
tane at the end of the layers usually is not
lecessary in this type of winding it is wpll
always to end the layers about U
inch from the edge of the paper. }Vhere no
paper is used, run the layers as near io the
end of the form as possible, keeping the
wire xerv tight,

: ave to be taken out on the coil,
the number oi turns per layer zo
conies ub the end of o« layer, The
Laupm? may be done ss shown in Kig 6.
Bewure nz “shovted turns!

Figure 7 shows how to finish off the end
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of the winding. It is done by putting on
a picce of tape about half way on the last
layer, making it into a loop when about five
turns from the end of the winding, and
poking the end through the loop. With coils
of fine wire, the last half layer should be
of heavier wire so as to provide a stronger
lead. TInless the winding is now to be
taped, & piece of heavy paper should be put

Cotton Jape

FIG. 6 BRINGING OUT A TAP

Pull Light art:
/awn‘f;}e%ﬁr&"/oﬁ er
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wrn 1t recessaTy

FIG. 7 FINISHING OFF THE WINDING

over it, for appearance’s sake and to pre-
vent anything from cutting the wire.
Taping the Windings

The windings may be taped if desired.
High voltage coils should be taped with
Empire cloth tape. Other coils can b.e taped
with ordinary friction tape or with un-
treated cotton tape about one-half inch
wide, depending on the size of the coil. Lay
the tape on smoothly so that each turn
advances one-half the width of the preced-
ing. The tape should be pulled tight, but
not so tight as to distort the winding. RBe
careful also about letting the tape bunch up
at the inside corners. .

The leads should have pieces of sleeving
slipped over them when the taping is being
done. These pieces of sleeving are held in
place by the tape. Varnished cambric tub-
ing (spaghetti) may be used for this pur-
pose on the high voltage coils, while pieces
of an ordinary flat tubular shoe lace will
make good sleeving with which to cover the
primary and low voltage leads.

After the coils are taped they ¢an be
impregnated or given a coat of insulating
paint or varnish.
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Having partially assembled the core, and
with the finished windings at hand, you are
now ready to put the transformer together.
Slip the windings on the core so the leads
do not touch the core. If the windings fit
loosely they can be held in place by small
wooden wedges driven in lightly from each
e¢nd. The other leg of the core is now put
in place by slipping in the laminations,
one at a time, and driving them up tight
with a rawhide hammer.

Mounting the Transformer

The transformer is not really complete
until it is mounted in some fashion with a
terminal board arranged so that windings
can easily be connected to the external cir-
cuits. It would be well to test the trans-
former before connecting it up permanent-
ly, however. Connect the primary winding
to the line and leave it on for several hours.
If at the end of this time the primary wind-
ing is only slightly warm you are certain
that it is OK. If you can put some kind
of a proper load on the secondary at this
time, so much the better. The main defect
ig liable to be shorted turns and these will
immediately show up in the form of heat,
fireworks or both.

Several ways of mounting the trans-
former are shown in Figure 7. Other ar-.
rangements will be evident to the amateur
builder. Pieces of ¥ by 1l-inch angle-iron,
or larger, or pieces of strap iron, make a
good mounting. The mounting should be
arranged so that the core is clamped tightly
by several bolts at the corners.

The terminal board should be placed so
there is plenty of room beneath it for the
leads to come up from the windings. At
the same time the terminals from the differ-
ent windings should be separated a maxi-
mum amount so that there will be no danger

FIG. 8
WAYS OF MOUNTING TRANSFORMERS

of their becoming crossed. The terminal
board can best be a piece of bakelite or
similar material and the terminals them-
selves, for ordinary currents, can be ordin-

(Coneluded on page 56)
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Denver Amateurs Create Good Will

The nast few months have been red-
letter ones for the amateurs in the biggest
city of the Rocky Mountain Division. Two
outstanding things occurred which did a
great deal to strengthen the position of the
amateur in that territory. “Formeriy the
radio listeners did not have the least idea
of the purpose of the A.R.R.L.,” says Mr.
Howard Williams, 9BXQ; “now they all

The A.R.R.L. Booth at the Denver
Radio Exposition

zeem to at least know who we are, and we
are veferred to by many as an authority
and we seem Lo have the good will of most
everyone.”

On the 22nd of March the Associated
Radio ©Operators of Denver rented the
auditorium of the Y.M.C.A. and put on a
blowont for the listeners. The meeting
was a complete suceess. Captain W. L.
Winner, an ex-army man, well known and
well liked by hams and BC L’s alike, and 2
man that really know~ radio, gave an ex-
cellent, talk on receiving sets. Mr. Paul
M. Segal, president of the Denver Club,
tnld of the A.R.R.L. and its work, putting
the talk across in fine style. The [irst of
two eniertainment numbers for the evening
was a donble mixed guartet gotten together
by the ¢inb and which got away with much
applause. The second event was a debate
staged by one of our ex-congressmen against
a prominent minister in Denver on *Re-
soived, that Maggie is a better wife than
Jiggs is a hushband.” This was a perfect
acream from start to finish and everyone

united in agreeing that this was worth
coming ten miles to hear if there had been
nothing else on the program.

The other outstandng cvent of the radio
season was the radio exposition held in Den-
ver in the latter part of March. The Associ-
ated Radio Operators of Denver obtained
a booth in a splendid location and installed
a complete amateur station there. Mes-
sages accepted the first day totaled {16,
By the end of the week the lotal ran be-
tween twelve and thirteen hundred. This
booth attracted more attention than many
of the more elaborate ones, and much credit
is due the Denver crowd for the fine way
in which their part of the exposition was
handled.

Amateur Exhibit at Radio Show

At the Radio Show held in Washington,
D, G., March 19th to 26th inclusive, an ex-
cellent amateur exhibit was shown by the
Washington Radio Club. The exhibit
brought members for the club and friends
for the amateur game.

Station SLR wus brought down to the
show and set up as shown in the picture.
On the table opposite was a display of
amateur calibr anon apparatm together with
pictures of various amateur banquets and
conventions. The (-enter table carried an as-
sortment of receivers, and an old-time spark
transmitter labeled “This Type of Trans-
mitter Was Generally Used By Amateurs
Five Years Ago But Is Now Obsolete,

(Photo courtesy ZAB and 3CDQ)
Having Been Replaced By the More Effici-

ent Tube Transmitter”. Next to that was
the transmitter from 3 AHO and the histori-
cal little tube set that was used at 3JJ
in 1919-20 when all broadeasting was done
by amateurs. This particular set was the
(Concluded on nvaye 56)
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QRD Happiness
Frank M. Corlett, pioneer manager of

our West Gulf Division and A.R.R.L.
director since the creation of the Board,
stepped off from ‘“single blessedness” and
was married on April 9th to Miss Ellen
Ivon Cameron, of Beaumont, Texas. Con-
gratulations of the gang, OM—FB!

The management of the New England
Division Convention recently held in Spring-
field wishes to express its great thanks to
the Acme Apparatus Co., General Radio
Co., Wetmore-Savage (o., and Chelsea
Radio ¢lo., for their generosity in donating
apparatus for prizes awarded in the con-
tests; their coOperation was greatly ap-
preciated by the fellows and helped to make
the convention a success.

The American Radio Relay League has
no connection with the so-called “lLoyal
Order of Fle”. The activities of this or-
wanization are of such a nature that the
League cannot endorse them.

The American Transformer Co., Newark,
N. J., has just purchased the property 75
by 100 feet adjoining their present factory;
thus expanding their facilities for the manu-
facture of the well known AmerTran line
of audio {requency transformers.

As a result of charges brought by the
Dubilier Condenser and Radio (Corporation,
Harold Hymans, doing business under the
name of the Micadine Company, pleaded
guilty to having imitated the Dubilier
Micadon fixed condenser, widely used in
radio. A sentence of thirty days in jail
or $100 fine was imposed by the court.

Bight free balloons which took off from
Kelly Field near HSan Antonio, Texas, on
April 23rd for the national balloon elimin-
ation race had their progress followed
closely by radio amateurs who reported the
movements of the balloons to the *Balloon
Race Executive.! Arrangements were made
by Mr. L. D. Wall, Dist. Supt. for the San
Antonio District of the A.R.R.L., to have
three or four local amateurs keep a twenty-
four hour watch during the race for the
purpose of handling incoming messages and

promptly forwarding them to officials in
charge of the race.

Bight hundred station and operator
photos must be in the hands of James A.
Wilson, SCPY-8DKC, at his new QRA at
911 Lay Blvd., Kalamazoo, Mich., by July
ist, or the book of Awnwteur Stations in
Pictures he proposed to publish c¢an not
be published. Clean sharp pictures are the
only ones that can be used. Don’t fail to
send stamps if you wish them returned.
This business is worth your support, fel-
lows—see article in February @S7T.

1TS, at Bristol, Conn., has received dozens
of cards that are really meant for Mexican
1B, Mr. M. L. Perusquia, P. O. Box 540,
Mexico City, Mexico. Many of these cards
e¢ven suggest that 1TS improve his fist be-
cause he sends his call as if it were 1B!
What is the trouble, fellows? Can’t you
read the code?

At the top of page 31 of our March issue
it was incorrectly stated that Mr. S. G.
Paterson, ¢4DY, was the cditor of the
(Canadian amateur inagazine, the *Radio
Bug,” when that publication first started.
Mr. Paterson wishes to state that though
he did act as secretary, pro-tem, for the
C.R.R.L. after a meeting of amateurs in
Winnepeg last fall, he was st no time the
editor ‘of or connected. with the *“Radio
Bug.” Sorry, OM: our mistake.

“*how come” that so many C(Canadians are
operating around 125 meters. Mr. A. H.
K. Russell, Canadian Manager of the A.R.
R.L., explains this by giving the wave
lengths and wave bands allotted to various
types of amateur iransmission under the
latest regulations of the Department of
Marine and Fisheries at Ottawa. They
are as follows: FPure .W. stations are
allotted the band from 125 to 150 meters,
175 meters, and the band from 200 to 225
meters. Spark stations are allotted the
wave of 175 meters only. Phone and I.C.W.
stations are limited to waves of 150, 175,
and 200 meters only. The above will great-
ly clear the veil of mystery that seems to
exist regarding what wave lengths our
Canadian brothers are permitted to use.
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f.udwig Hommel Co., of Pittsburgh, have
just issued an attractive catalog and price
list which will be of interest to all radio
users.

Some of the fellows are missing or mis-
reading the intermediate signal, for New
Zealand 4AA has received several reports
on his signals that really should have gone
to (lanadian 4AA. Watch this, OM.

As a resuit of accidentally coming in
contact with 1,000 volts from his kenotron
rectifier, Wilbur Jerome, 8ACY, of Bedford,
Ohio, lost the tips of two fingers and it is
thought others may have to be amputated
because of burns. He suffered greatly
from the shock and is still in bed, though
he expects to be up and around soon.

This _should serve as a warning to all
other amateurs to be everlastingly careful
when working with radio transmitting ap-
paratus. It is just the “didn’t-know-it-
was-loaded” story over again. Electricians
always wear rubber gloves when working
around circuits that are “hot”. They ap-
preciate the value of “Safety First”. Radio
amateurs should do likewise.

It is requested that the secretary of
every radio club in the Third Radio Distrizat
communicate his address and the name of
the club to Thomas Appleby, President,
Eixecutive Radio Council, Third Radio Dis-
trict, 5847 Ellsworth St., Philadelphia, in
order that they may be kept informed on all
matters pertaining to the Third District.

The French (Government is c¢onducting
short-wave tests with the A.R.R.L. thru the
Eiffel Tower station, FL. FL ¢an be heard
every night now on 115 meters, and tests
are projected thruout May and .June on
that wave and on 50 and 25 meters.
Schedule bas not yet been received but
interested amateurs should file their names
with the Traflic Manager for rush advice
upon receipt; also watch the A.R.R.L. hroad-
cagts for further information.

Mr. Boyd FPhelps, “ReeP”. formerly
Assistant Editor of QST and lately with
the . . Tuska Co., as research and de-
velopment cngineer, has left that concern
and is now with the Grimes Radio Fn-
wineering Co., of Staten Island, New York.
Incidentally his new radio call is 2EB,
1HX is nm.

Speaking of ‘“‘miles-per-dollar” records,
TEL at Stevensville, Montana, recently
worked two-way with 9DWA of Otterholm,
Indiana. Score for TEL, 77 miles per dol-
lar cost of transmitter. One H-watt (so-
called, of ¢ourse) tube used.

J3AEX suggests that the glass rod insula-
tors described by Mr. Atkinson on page 39
of the April issue can be annealed very

w
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easily by allowing them to cool in hot sand.

A monthly suupiement is now being
issued by the Citizens Radio Scrvice Bureau,
Inc., of 508 South Dearborn $t., Chicago,
which gives all changes in address, cancel-
lations, and new calls issued. This covers
the entire nine American distriets, all
(tanadian districts, and broadcasting sta-
tions. 'The c¢harge is only 25 cents per
month, payable six months in advance at
the time you purchase your Citizen’s Radio
Call Book. This monthly service is only
sold to users of the Citizens Call book.
This is what we amateurs have been want-
ing for years. Let us give it our hearty
support now that we have it.

Definite schedules expire June seventh
hut continue to listen for A.R.R.L. daylight
tests from NKF on 52 65 and 76 meters,
also NKF1 in the evening on 75 meters.

The license of 7IV, E. B. Aldrich, 3316
N. 29th St.,, Tacoma, Washington, has been
suspended for a period of thirty days for
working his transmitter during the quiet
period.

NEW APPARATUS

.

The Horne Electric and Mfeg. Co., of
Jersey City, N. J., makes an instrument
that tinds many uses in a receiving set and
in the experimental laboratory. This in-
strument, the Horne Verni-Tuner, is essen-
tially one or more gingle layer coils wound
on a tube with a variable condenser mounted
inside of it. ‘The instrument is made in
several stvles with the coils arranged and
plainly marked for use in various iell
known eircuits. In addition, the Horne
Verni-Tuner can be used as a wave trap,
wave meter, or antenna coupler. It is a
handy addition to any station.

The Magnavox Company has distributed
to the trade new models of their R-3 and
R~2 radio reproducers. By means of a new
control rheostat the battery current through
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the Magnavox can be varied between .1
and .6 amperes, when supplied with six
volts. This improvement contributes to a
saving in current consumption as well as
making possible better reproduction. Care-
ful attention has been ypiven the wmatter
of improved appearance.

The New C 1oslev Model 51 receiver using
a4 regenerative dete«.tor and one stage of
audio amplification is the best value in a
receiving set for $18.50 that we have seen
for some time. This little set is built in a
handsome mahogany cabinet and, for those
who desire a good but inexpensive broad-
cast receiver, it is an excellent buy.

The Allen- Bradlev L‘o Milwaukee, Wis.,
has added another 1tem, known as the
Bradleyohm, to their line of radio pro-
ducts. The Bradleyohm is an adjustable
resistor similar in general appearance and
operation to the other Allen-Bradley gra-
phite disc rheostats such as the Bradley-
stat and the Bradleyleak. The resistance
of the Bradleyohm can be varied over a
wide range by turning the adjusting knob.
It is made in three types. Type 10 covers
the resistance range from 10,000 to 100,000
ohms; type 25 from 25,000 to 250,000 ohms;

and type 50 from 50,000 to 500,000 ohms.
These resistors may be used across the
secondaries of audio transformers for re-
ducing distortion, as coupling vesistances
. in amplifiers, filter resistances in receiving
circuits, and for manv other purposes.

Both amdteur qnd bzoadcasn wave
tengths can be covered very well by a vario-
soupler of the type illustrated herewith,
manufactured hy the (eneral Radio Co.
of Cambridge, Mass. HSome of the desir-
able features of this voupler are lower
losses due to the use of less msulatmg
material, and small distributed capacity
rvesulting from the use of small gauge
double-sitk-covered wire. The coupler has
a single tap in the center of the stator
winding to permit its use on both amateur
and broadcast waves. {ts construction
casily permits winding a few turns of wire
over the stator winding for antenna coup-
ling, There is practically no end to the
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number of circuit arrangements in which
this coupler can be used.

The compactness of this vario-coupler is
a distinet advantage, and a pleasant con-
trast to the older and larger couplers. The
smaller the instrument, the smaller will be
the tendency for the bhuilder to crowd the
parts behind the panel in his set and cause

reaction between the various pieces of ap-
paratus. Then, too, from the viewpoint of
portability, the smaller vario-coupler is
particularly desirable. This makes the
coupler ideal for portable sets which are
so much in favor at this time of year. Con-
sidering its many advantages, the small
size, and neat appearance of this latest
General Radio product, it is a very credit-
able 1mprovement in mupler design.

The Daven Radlo Co. of 9-11-13 Camp-
bell St., Newark, N. J., has put on the
market a moulded bakelite mounting for
cartridge type grid-leaks and postage-

stamp-type variable condensers that will
corme in handy in any station. The cut
shows the mounting, which is made in

three styles. Type 50 is intended to hold
a resistor grid leak.
Type 51 iz intended
for a resistor and
grid eondenser uf
the mica “postage
stamp” type. Type
52 is intended to
hold a fixed mica
condenser only. The
fatter type is cspe-
cially useful in experlmental circuits where
it is convenient to clip into the circuit small
condensers of various sizes without having
to untwist wires, ¢te.

DAVEN EADIO RESIS!OR

ENSER ,

eorsror & i donting

Jt is now possible to obtain Myers radio
vacuum_tubes in practically every big city
in the 17.S. Jf, however, there should be
any difficulty in obtaining Myers tubes in
vour town, users ¢an secure them from the
manufacturers, E. B. Myers Co., Itd., 210
Craig ot.,, West, Montreal, (anada, who
have made special arrangements to deal
with orders from the United States.
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A Word to the Experimenter
Boonton, N. J.

Rditor, QST

Enqulmes have heen made as to the con-
struction of coil L in Fig. 4D of my article
in ST for January, 1924,

The only requirement on eoil “L"” is that
its inductance should be so large that its
distributed capacity pledommates at the
required wavelengths, and it behaves as a
fairly constant capacity reactance. The
condition of balance is as follows:

(,C = (1 Cvn
1 cannot be too large, for this -would
make (‘2 large and limit the signal ampli-
tude. I have not worked with this circuit
enough to specify definitely the best form
of winding to use, but I have used in one
particular assembly a 1000-turn honeycomb
coil at L which was quite successful. The
inductance of this coil is 95 millihenries and
its distributed c¢apacity uabout 20 wmicro-
microfarads. I would suppose that if you
used Jan ordinary muiti-layer c¢oil wound
on & 3” tube, yielding a higher ratio of dis-
mbuted capacity to inductance, you could
get along with conziderably smaller induc-
tance, 1 would try ut first about 50() turns
of #22 D.C.C, wire wound oun a 3" tube in
three Ilayers.
—Radio Fre~ioner aparstaries,
by Lewis M. Hull.

What Ails Us?

40 Fourth Street,
Ridgefield Park, N. J.

Editor, QST
We are going to touch on a topic that
has been done to death gweveral times in
the pasit but which always will offer one
an excuse to write to the editor. Coming
at a time when amateur radio is patting
Atself on the back and congratulating itself
on its wonderful trans-this and trans-that
successes, we feei that we will not be
listened to as we should. Nevertheless,

the fact still remains that there is some-
thing wrong with the game.
Peopie, and there zre many of them,

have been whispering, nay, even shouting
to us that the amateur is doomed. We are
continually shown that we are “persona
non grata”. [t behooves us to take stock
of our power, our troubles, and to find
out the why, what and wherefore of the
whoie situation. This is not a sudden call
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to arms over any one particular ailment
but is, on the other hand,. an honest to
goodness appeal to our amateur brethren
to get a move on, to wake up and to act
as though they were so

The problems of the amateur today are
legion, The BCL’s next door, the power
company’s hints that we put in a special
power line, the guy with the CQ, mania,
the radio club that isn't, the fone hound
on the air at one A.M. and a countless
multitude of kindred situations are con-
stantly before us. We fight each other
on the air; some of us don’t even bother to
do that, we test and (CQ to our. heart’s
content. We are continually squawking,
screeching, pargling, yes wargling, while
the guy with the traffic sits and fumes and
sends us all to the land of the coal heavers.
We don’t know what & trunk line is any-
more, and as for message delivery—Ye
Gawds! The patient certainly has many
ailments, more of them than’ a dog has
feas, but there is a remedy for it all.

We must put our shoulders to the wheel,
we must codperate with each other. We
must keep our local clubs going, we must
back up our local Executive Councils, we
must see that evervbody knows about it
whenever 2 question of vital importance
to amateur rvadio is brought up. Above
all we wmust stick together in all matters.

The zverage amateur is a great man on
the air, but when it comes to helping ont
the local club, signing a petition, or doing
anything toward helping the rest of the
gang push across a hig affair, “Let (George
do it” is the slogan of fifty per cent of our
amateurs. We azre content to let the A.R.
R.L. do our fighting for us; we don’t even
help the League do that. T.ast year or the
vear before we were given a chance %o test
our influence with Congress. Did we send
in petltlons. write to our fungre»men or
write to local newspapers «xpressing our
opinions? Emphatically NO. We let the
A.R.R.L. send representatives to Washing-
ton to fight for us: they did a mighty good
job: but did sve help them?

The day is coming when broadeasting
stations will ask for the right to trans-
mit below 200 meters. Already the BCL
«ditions of the Saturday papers insinuate
and prepare their readers’ minds to the
fact that music will come in four times as
loud on a hundred wmeters as it will on
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four hundred. We amateurs will find this
factor becoming a menace of greater mag-
nitude each day. However this is only
a part of our troubles.

On the air we waste our time and that
of others by (Q-ing, testing, gargling on
our A.C.C.W. fones, and m?.kxng the air
a safe place to stay out of for the rest of
the gang. After CQ-ing we go off the air
leaving a dozen stations calling us and
wasting their time. You laugh but the
writer has actually heard several such
occurences. Then there is that pest who
woes “dah dit dididit dah”, never sigus, an’si
finally apologetically pounds out “nm nw”.
And, gosh dern him, there is the fellow who
works DX, gets several messages, promises
to pass them on. and then promptly forgets
ubout them. Why in the name of mud do
we act this way? Hasn’t the average ama-
teur a sense of responsibility? Why be a
crab on the air and a real good fellow
when off the air? Why do we try to, ge‘t
pverything for nothing and glve_nothmg?
We are all glad to win a prize for trans-
this-and-that reception or transmission but
do we give a hang whether the other fel-
low gets the same chance? No sir! If
we feel that we haven’t a chance to win we
zo right ahead and break the rules and
account for our actions by saying that we
never helieved in such bunk anyway. If
we have a chance we go up in the air be-
cause the other fellow did what we would
have done if we had felt that we didn't
have a chancer Why not study the Golden'
Rule and apply it to this great game of
agurs, fellows? 1It’s a great game when
we make it so. Why not make it so all
of the time?

There is one remedy to the situation.
‘Through our radio clubs we should be able
to reach these fellows whom we would like
to convert to our way of thinking. Through
our clubs we should be able to find out
what interests the other fellow, we should
get fto &now him personally. In New
Jersey the N.N.J.R.A. has started a move-
ment in this direction. All the clubs that
we can get hold of are getting together
and hoiding 2 joint meeting five times a
year. Every ham gets to know the other
fellow and knowing him thinks twice the
next time he feels like CQing or warbling
away on fone at one A.M. It isn’t a ques-
tion of force, rather it is one of psychology.
A man will act decent if he thinks that
there is someone he knows listening to him.
[f you know the whole gang and the whole
wang knows you, you will hesitate before
vou make & fool or pest of yourself on the
air. THINK IT OVER AND REFORM

—WE NEED IT.
~—John J. Escobar, 2CRO.

5
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More News From New Zealand

148 Colombo St.,
) Christchurch, N.Z.
Editor, @ST:
Now that New Zealand is a familiar name
to most U.S. hams, a little information re-
garding the work and organizations of the
Radio Society of Christchurch, as well as
additional news of amateur activities of this
Dominion, may be of interest.

This Society was formed three years ago,
and has grown in membership and in-
fluence until it is now the most well known
and influential body of radio amateurs here,
and is looked upon as the headquarters of
amateur activity in New Zealand.

The aim of the Society is to popularize
radio as much as possible, and to further
this end, with the generous assistance of
the local dealers, a broadcasting station was
put into operation and constantly run three
nights a week for six months. This made
radio known to thousands, and the members
felt adequately repaid for their time and
trouble expended. This helped the member-
ship, and it was significant that the more
that joined up thru the station the more
attended the code classes. The operators
and amnouncers who operated the station
were all “well gone” hams, and would not
Yisten to a broadeast for 2 minutes on end,
though they were quite ready to provide
pleasure for the BCL’s. :

Before we started there were two dealers
in this ¢ity, now there are ecighteen. This
shows the growth of the army of listeners-
i1,

The Society holds weekly meetings,
annual radio camps, and periodical ‘“Ham-
fests.’ The radio camps are devoted to ex-
perimental work on fairly short waves
mostly {from 20 meters to G0 meters},
though other experimental work is done.
Plenty of power is available, as we harness
a4 stream, or take a petrol engine out to
drive a generator, which charges our bank
of =torage cells. FKvery member of the
Society arranges to spend at least a week
at the camp. Aerials of all descriptions
have been tried out, and the cage pets it
for transmitting,

We don’t use much power on an averuge—
a b-watter gets you anywhere in N.Z. 3AF
here works Aussie (Australians) anytime
on one with normal input. 4AA, of whom
only the dead have not heard, is always an
the air. Last nite he was listening for
2CDM with eleven valves perking. 2AQ is
our best amateur fone here and he iz good,
both in strength and modulation. 1AA is a
hig noise. 2AE also shakes the nails out.
2XA certainly knows how to swing a chop-
per around, while 2AC is loud enough to be
heard in Siberia. 2AE operates his station
well. 4AX has a lopsided note, but one
wets used to it. 3AM gets discouraged but
knows how to get the best out of his set,
something we all can't do, 3AF is some
“op” and has a good station and doesn’t
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CQ much. 4AD thrives on this last, how-
wver. On the whole, the fists of the N.Z.

and Aussie stns, are very good and clean.
Some of the Yanks we hear pse copy..

[ notice vou people are al last getting
wise to the short waves, The N.Z. gaug
have always kept down. Qut there we work
as a rule from 135 to 175 meters, and only
oceasionally does a bird come twittering in
above that. The Aussies work on the long
waves (from 200 to 250). Some are ¢uite
strong here. It is sometimes hard to tell
whether a station is N.Z., Yanky or Aussie,
as the signal strength is often no help.
Transmitting the right intermediate signal
is the only answer. The best time to hear
us is about three o'clock in the morning
over there. Things are in full blast here
then.

One thing I like the hams over there for,
however; they QSL. This is more appreci-
ated than we can tell. Every U.S, mail is
cagerly looked forward io for QST aud
QSL’s of calls heard. . .

(ST is more than a magazine here—it’s
a link between the U.S. hams and ourselves.
No dead millionaire uncle’s will was ever
read with as much gusto as QST is de-
voured by the N.Z. gang. Read in bed at
night, propped against the sugar basin at
breakfast, open at every opportunity. The
last (ST containing the article on the low
Joss tuner was F.B. Personaily 1 had one
made 48 hrs after I received the magazine.
Upon trying it out it worked 25 times better
than I expected. I rushed it around to 3AF,
and we logged more Yanks and Aussie’s
that nite than we had dove in a week. After
s heated discussion T managed to get it
home again. If he had been & little bigger
T wouldn’t have.

Next time I visited him he had one go-
ing and we logged 4 Aussies and 15 Yanks
in 2% hours. Now the dogs are making
“em.

Well, sir, I will not occupy more of your
valuable time, and assuring vyou of our
appreciation of your magazine and the ¢o-
operation of the ciety in any work of
amateur interest, will QRT

¥rancis Vineent, 2
Radio Society of (

i (o B, .
AB, Hon. Sec.,
“hristehurch,

A Correction

140 Parkwood Blvd.,

Scheneciady, New York.

Editor, (ST
In iy article “Capacity and lnductance
Measurements for the Amateur”, printed on
page 32 of the May, 1924, OST, a zerious
arror has been made, the
gecond e¢olumn on pag $
“If the inductance of the wuvemeter «
is known, the value of K may be calenlated
; B v LC.” The value of the

- need to be known., K
is- the numerical value of the produet of
the inductance and capacity at the wave-

At the head of

S
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length the measurements were made. In
other words suppose we first set the wave-
meter at 250 meters. To find K, substitute,

250=:59.6 v LC
250°
(or K) ==—
59.6
LC (or K)==1045
Thus it is a0t necessary to know the
value. of the inductance of the wavemeter
coil (which is seldom known accurately)
but only the wave length at which the
measurement is made. )
The remainder of the article is O.K.
‘rank Reid Stansel.

The Good Old épark Days
4547 Greeuview Ave.,
Chicago, Ilinois.

L

Editor, QST

“Good Old Spark Days,” is what T.0.M.
calls them and they sure were. Radio used
to be a science. Now it is a hobby and in
everyday conversation it rates about as
high as golf or the weather.

A few remarks are in order which will
probably be of interest, especially to the
old-timers. Remember when you use to go
to the onme radio store to get your stuff from
those eternally high-handed clerks? Re-
member how you handled so reverently your
gas-filled two-filament audiotron; your five
hundred feet of aerial wire; your big loose
coupler with about four hundred taps; and
the eternal Murdock ‘phones?

Remember when you used to show your
set to astonished weighbors, and told them
fairy tales about it, and they stood there
pop-eved and called you a genius? They
asked you some pretty dumb questions tao.
Kven the two-year olds know better now.

Remember the trouble you had putting
up vour aerial? My landlady in particular
was an old maid of dubious disposition.
Calamity was written all over her skinny
face, “No, you ¢an’t put up those electric
wires!” she cackled. (In minds of the ig-
norant, electricity and wires were synon-
omous with death)., She said it stood to-
reason that an) with wires =zttached
was dangerous. (Tl bet she’s got & “radio”
herself now)d, Finally the anerial

A X 1al went up,
and my immediate neighbors =aid theilr
prayvers more ularly, A few ki {

when two power lines burned d
a block wway, suspicious eves
cvery Lime [ left the fiat.

Hoon after that I got my
My “1'hor was a “HE” transfornier.

transmitter,
ho . _ Well,
one night my rotary slipped loose from two

tacks. The transmitting heterogeny was in
i hig cardboard box. Needless Lo say, when
the room was dark, the box open, and the
spark flashing an unearthly color uver my
face, the neighbhors congregaied. One night
the vital tack that held the rotary failed.
Ten thousand wild volts tried to erowd
where only oné hundred and ten were wont
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to roam. As I saw the lights in the nearby
buildings also go out, I remembered an en-
gagement. While I was going down the
back stairs I saw cursing papas holding
candles.

The next day the Edison company sent
over a wheelbarrow full of fuses and the
landlady told me the fireworks scared one
family so bad that they packed up and broke
their lease; and that my presence in the
flat was no Ionqer desired,—nor would it be
tolerated. So my family found new quar-
ters where I Lould bore holes in the floors,
put up wires and pursue my unearthly re-
searches without being molested.

T.0.M. is right. ’l‘hey sure were the
“oood old spark days.”

—Ray Hutchins, ex-9AGL.

BOOK REVIEWS

Books Sold by QST Book Department

Numerous inquiries seem to call for a reprinting
of the lists of books sould by our Book Department.
‘They are as follows'

Ballantme. ‘Radio Telephony for Amateurs’, $2.00.

Ramsey: “Experimental Radio”, $1.60..
”I\rdgrecroft' “Principles of Radio Communication”,

.00,

Lauer & Brown: ‘'Radio Engineering Principles”,

Phelps: *“Constructional Daia on the Huperdyne
Receiver”, £0.50.

Sleeper: “ldeas for the Radio prerlmenter £0.26.

“Henley’s 222 Radio Circuit Designs”, .,100.

Nelson: “Radio Questions and Answers”, $1.00.
Ballard: “Elements of Radio Telephony’. #1.50.

Jansky: “Principles of Radio I‘eleg‘raphy ., $2.50.

1.«scarboura* “Radio for KEverybody”, $1.60.

Gernsback: ‘“Radio For AL, £2.00,

“‘Radio Instruments and Measurements”
{Circular 74 of the Bureau of Standards).
Bureau of Standards, Dept. of Commerce.
Sold only by the Supt. of Documents,
Washmqton D. . Price 60 ceuts cash or
nmoney order.

‘Who in radio has not heard of the famous (tircular

No. %4% (C(ertainly no one that tukes radio very
seriously.

It is certainly good news that (74" has again
heenn mude  available und  »still better that it has
appeared in a revised second edition.

Those 'who have used the first edition will need
no intrnduction to the circular, which is no circular
at. afl but an wexcellently made book of 340 pages.

To wthers we sirongly recommend & rixty-cent pur-
chase that will give s iruly monumental amount of
information swhich cannot bhe found anywhere else
in such convenient form.

Part | desls with the thecretical basin of rac’'3
meusurvements. Part I with the instruments u i
methods. and Part I1II with formulas for the ecul-

enlation of capacity, inductance and resistance. To
this has been added an appendix giving the symbols
used in the circular. the valuable list of references,
and an article describing the radio work of the
Rureau of Standards.

“What Sodion Means to Radio”;
ticut Telephone & Electric Co.,
Conn.  Sent on request.

We wish that the title of this booklet were ‘How
to use the Sudion Tube,” for that is what it ex-

_Sonnec-
Meriden,

QST 55

plains very beautifully indeed, The Sodion tube does
not nperate in just the same way as other tubes and
often it is accused of bheing *no good”. 1In such
¢ases the cure is to read this booklet and to follow
the very clear instructions given.

AN EIGHTY-FOOT LATTICED MAST
(Continued from page 39)

the cross-bracing for the fourth side. After
this put a diagonal brace through the
tower both ways every four feet.

Before starting to put the mast together,
lay out the strips and the laths and give
them a coating of hot tar.

When fastening the guy wires on the
mast run them entirely around it before
making the tie. ‘To raise the finished mast
use a twenty-tive foot gin pele or run the
guy wires over a house and raise it by pull-
ing on these guys. HRasten the base down
to keep it from lifting while you are raising
the mast. A good way to tie down the base
of the tower is shown in the drawing.

Material

The material used in building the mast
is, nine bundles of laths, eight pieces of

THE WAY THE UPRIGHTS ARE
NAILED TOGETHER.

4 GUYS COME TO ONE INSULATOR
. WITH TWO STAKES

1" iron pipe four feet long, 22 pieces of
clear pine 16 feet by ‘1" by 2" and the
necessary guy wire and egg insulators.

Strength
3CEL, 3CFV and 2CHQ

The masts at
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have all been up for some months and have
bheen through storms that wrecked other
masts in the neighborhood. They are all
in good condition and have heen s0 satis-
factory that another one is just being put
up at 3CEL.

The other day as I was passing 2CHQ 1
saw the owner climbing his 70-foot mast.
He weighs about 165 pounds and I watched
him until he got to the top. He was work-
ing on something up there as I drove on.
This shows what the masts will stand; how-
ever, I do not advise climbing them.

(It is well to note that SCEL is for-
tunate in living where Ilumber is cheap.
We just tried this in Connecticut—bought
the lumber this afternoon—and it cost
$15.70. Even so, it is still cheap.)

AMATEUR RADIO STATIONS
(Concluded from puge 41)

only when out of the others. As for plate
current, Mr. Reidman did not say what
it was, but we imagine that in order to
put 6 amperes into that antenna the plate
carrent is just about zll a good tube will
stand, probably around 250 or 300 milli-
amperes.

There is nothing unusual about the re-
ceiver, seen in the right hand part of the
photo. It is the more or less conventional
low-loss type with one stage of audio am-
plification. )

Oh ves, the station .is located ai 243
Eueclid " Ave., Long Beach, Calif, and the
owner and chief operator is Mr. K. L.
Reidman, Will be glad to QSR anytime
if possible, he says. Operating hours are
from 6 to 7 P.M. on week days, and all
night on Friday and Saturday nights.

INTERNATIONAL AMATEUR RADIO
(Concluded jrom puge 43}

current of % ampere. TAEL used two 5-
watt tubes and plate input of 70 watts
8AHD and 6QJ wore heard when using =
plate input of 44 watts and one 5-watt
tube; while 6CGL used one H-watt tube and
a plate input of 36 watts. Some ‘miles-
per-watt’ vecords are represented here!

“The writer has listened once or twice in
the vicinity of 100 meters and a few Yanks
were heard QRK on detector only. This
short-wave stuff is sure the dope, all right.
If ever we in Australasid asre to land sig-
nals in the U.S.A., I am convinced that the
short waves will do the trick.

“f am beginning to rather dread arrival
of the U.S. Mail. The last one brought me
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15 curds wanting QSL’s on their sigs. I
have had cards ifrom a dozen or so verify-
ing my reception of their signals, but the
majority do not seem to bother to tell me
what time they were transmiiting so I can
check with iy log. All they want is the
coveted card to tack on the wall of their
shack.

“In connection with verifying reception
please note that an odd habit we have, is
to use entirely our own type of postage
stamps on our letters. Thus, to those
generous but misguided hams who enclose
large contributions of 1 cent stamps for
return postage I am forced to cry ‘Hold!
inuf!” for said stamps are not even any
good to supply the ‘postage due’ on the
equally numerous cards that arrive with
only a single one cent stamp, instead of
two, as demanded and decreed by Congress,
His Majesty’s government, and others.”

THE AMATEUR BUILDER
(Coneluded from page 4L7)

ary 8-32 screws with nuts on the top. It
almphhes the making of the connections «
zood deal if lugs are used in fastening the
(»m] leads to the underside of the terminal
board. The terminals should be marked
in mme fashion, either by white ink or
labels glued on, or by metal stamps, for
even the builder of the iransformer may
forget after a time which terminal is which.

AFFILIATED CLUBS
(Concluded from puge 48)

first broadeasting station in Washington.

By the way, take a look at the clock on
3LR's recelving set. Notice the black
'pz':pel; covering up the time from 8$:00 to
10:307

The gang that put on the exhibit included
Wadsworth of the famous 3JJ, Basim
3CKG, Brown 3HQ, Kriz, Mac Doneoal of
W, l-’erme and Flather of 2LK. and
Goodall, of 3AB.

CRESCENT LAVITE RESISTANCES
Abselutely  nou-inductive,

12,000 LIST

48,000 ¢ 21.50

50,000 (Ohms. EACH
100.000

stances to order, Used in all cireunits,
Dealers write for discount.
CRESCENT RADIO SUPPLY CO.
1-3-5 Liberty St

Special res

Jamacia, N. ¥.,



This Radio Battery Has
“Over Twice the Life”’

HE Burgess Radio ‘A’ is exclus-
ively a radio Battery, designed
especially for service on the ‘A’ or
filament circuit of dry cell vacuum
tubes.

In Radio service it has over
twice the life of the ordinary No. 6
ignition battery . . . costs approx-
imately the same . .. has a rapid
recovery to high voltage after
short periods of rest . . . practically
no voltage is lost when not in use.

Replace your worn out ‘A’
battery with a Burgess. Compare
the service in your own set under
any and all conditions. Then let
your experience guide you in your
future purchase of Radio ‘A, ‘B’
and ‘C’ Batteries; there's a Burgess
Battery for every Radio purpose.

“ASK ANY RADIO ENGINEER”

RAD!O BATTERIES

BURGESS BATTERY COMPANY

Engineers - DRY BATTERIES . Manufacturers
- FLASHLIGHT - RADIO - IGNITION - TELEPHONE
General Sales Oﬁnce Harris Trust Bldg.,Chicago
l.&boratnnes and Works: Madison, Wisconsin -
o Branches: ’
L New York Boston -~ -~ Kansas City  Minneapolix
Feg Wnluutnu Psmbnr‘i $t. Louis - Kew Orleans
W - »” In Canada:
‘Plants: Nugarn Falls ‘nnd Wmmpeg
g Buu&u‘ l'omm Mootnnl - §t. Joba,
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LEADERS

N every fieild of endeavor there is always s champion—z man, & product or a thing that takes ihe
leadership, not by snceident, but because of uciual merit. In the new industry of radio, a leader has
airendy ariren—{rosley Radio Receivers.
There is nothing miraculous about the iremendous popularity of Crosley Ivstruments. They have
taken their place at the iop through proven performance, continually giving perfevt satisfaction where,
perhaps, radio disappouintment had been purchased elsewhere nt a much higher yvice.
in new inventions, new simplified devices and new wayvs and meuns of giving greater radio value
at a lower price, Crosiey hay constantly lead. a result, the purchaser of a Crosley Radio Receiver
knows that he is wetting the Iast word in radio perfection.
This is evidenced by the fact that Crosriey is building more radio receivers than any other manu-
facturer in the world.
Above are iilustrated two good reasons for Crosley supremacy--the {‘rorley Trirdva 3RS8 and Crosiey
Trirdyn 8R3 Speciai.
These instruments are the Iatest vadio engineering triumphs—three tube sets giving five tube
efficiency.
They contain the {following aitractive features: Tuned Radio Freqg iency Amplification, Re; “nerative
Detector Refiexed bac'- on the first tube, and an additional siage of Audio Frequency Amplification.
They are non-radiatin s, thus entirely climinating neighborhood interference. For ease of picking up
new and distant stations, perfect calibration and extreme selectivity, the Trirdyn is unexcelled.
The only difference between the two models is in the rize and style of the (abinets. The Trirdvn
3R3 MSpeciai is completely self containing, having places for the necessary dry batteries, headphones
and cother accessories,
Over 200 experts have thoroughly tested the Crosley Trirdyn. ‘Their opinions are ane and the same.
“There is no receiver to compare with it at sny price."”

All Crosley Regenerative Sets are Licensed under Armatronsy Palent No, 1,113,149
Before you buy see the Crosiey line For sale by good Dealers Evzrywhere

THE CROSLEY RADIO CORPORATION

Powel Crosley, Jr., President
Formerly The Precision Equipment Company and Crosley Manufacturing Company
618 ALFRED STREET CINCINNATI, OHIO

R Crosley owns and operates Broadcasting Station WLW

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



A Wonder in Sales and

A Wonder in Performance

Never has any Radio Receiving Set made such
a record in the appreciation accorded it by
the public.

Thousands of homes have been made happy
by this little Crosley Model 51. In twenty
four days from its first appearance it was sell-
ing at the rate of 1,000 per day and hundreds
of letters expressing appreciation of its excel-
1er}€, performance assured us that it was a fav-
orite.

One of its two tubes is the noted Armstrong
regenerative detector with the hook-up made
popular in the Crosley Type V. Added to this
is one tube of Audio Frequency Amplification
giving loud speaker volume on local stations at
all times and on distant stations under fair
receiving conditions. Otherwise head phones
should be used for distant reception. :
This Crosley two tube marvel has been a sur-
prise to the Radio World and has proven the
biggest seller on the market today.

ML Croslen  Regenerative Sets arve Dicewded  wader

Before vou buy see the Crosiey line

. CROSLEY MODE

LSt

There is a Crosley priced for
every home.

CROSLEY MODEL V-—our noted
one tube receiver famous for dis-
tant reception .......c..0.0000...$16.00
CROSLEY MODEL VI~—two tube
receiver incorporating radio fre-

quency amplification............. 24.00
CROSLEY TYPE 3.B—a three
tube regenerative sel noted for
excellent performance ........... 32.00
CROSLEY MODEL X.J—a four
tube receiver with radio and audio
frequency umplification ..... .... 55.00
CROSLEY MODEL X-L—u «on-
solette, with loud speaker, built
like a piece ol furniture...... o0 120,00

Retween these are priced the Buper VI,
the Suger X-J, the 3-C Consolette and
others,

Armsytrong Patent No. 1,113,148
For sale by good Dealers Everywhere

THE CROSLEY RADIO CORPORATION

] Powel Crosley, Jr., President )
Formerly The Precision Equipment Company and Crosley Manufacturing Company

618 ALFRED STREET

CINCINNATI, OHIO

Crosley owns and operates Broadcasting Station WLW




3

When you buy & Whittlesey Self-Supporting Stand-
ard Steel Mast you buy a Mast-Head Pulley, Rais-
ing Cable and Winding-Up Reel as well. This is
the Whittlesey System of Aerial Support. No
necessity for climbing up, “‘use the elevator.” No
ladders. piatforms, guy ropes or other unsightly
unnecessary surfaces exposed to the winds. ‘These
masts are solid, stiff and rigid, designed for 1500
pounds strain at the tip. Correct ‘engineering
cnters every detail. These sasts are beautiful,
distinctively characteristic and dignifying. 'They
stand as sentinels signalizing the best in radio.
50 to i50 feet shipped in 25. ft. seclions, bolted
and raised in one piece. Drawings furnished.
This 75-ft. Standard $300. f.a.b. Cleveland. Broad-
casters 3000 pounds and heavier. Write for in-
formation and describe your aerial,

THE WHITTLESEY ENGINEERING €CO.
Cleveland, Ohio.

The National Perfect Vernier Condenser
TYPE DX

A Vernier Condenser, that operates with
no back fash and Wlth a touch of ‘“velvet
smoothness”.

Its mechanical and electrical character-
istics have justified its commendation by &
rumber of the country’s prominent radio
engineers.

Fixcellent results have been obtained when
used in «combination with Refiex. Radio
Frequency, Neutrodyne and Super-Hetero-
dyne cireunits.

Sizes: 001 .0005 .00035 00025
Prices 7.00 G.00 85.78 5.50
Write for Bulletin £104 A

Made By
NATIONAL COMPANY, INC.
Estab., 1914
Engineers ;Vz Manufacturers
Cambridge 39, Mass.

YOUROWN Namc.Adduu and Sg:{‘o[? l::rAulaltgsl

|FREE RRADIOGRAMS | 8o

ARRL Emblem added u‘ tequested £ a

t Red rint l.n% [<]

lzh qu-my “ﬁ:‘&“‘%{gﬁy i

Ialhm:mu Boafgﬁmrr. lminfﬁ: EE ﬁ

MONEY REFUNDED if' NolDelx[lﬂel - a

Radie Stationery =

s ey writh ek or oney order Tedmi—NOW.| €&

RADIO PRINTERS, 16 AMain $t., Mandota, Miineis

the STAHL
G‘SYNC”

for efficient
rectification—

A isel Synchr Rectifier which will
safely carvy 5000 volts at .5 amp.

Manufactured for 110 or 220 volt, 60 cycle eur-
rent only,

Price $60.00 F.0.B. Chicago
Write for information

STAHL RECTIFIER CO,

1457 W. Congress St., Chicago, IIL
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PERFECT FILAMENT CONTROL
For all tubes. Provides a step
less, noiseiess range of control
that simplifies tuning and osuil-
lator controi. Holds the record
for long range tuning.

B

THE PERFECT GRID LEAX
Provides « stepiess ange of
grid leak control Irom Y to
1V megohms. Furnished with
or without gnd condenser rated
at 0 00025 m-.

B

‘THE PERFECT RESISTOR
Made in three ranges;— 10,000
to 100,000 ohms; 25,000 to
250,000 ohms; 50,000 to
400,000 ohms. ldeal for use as
fixed or adjustable resistors.

Br

THE PERFECT POTENTIOMETER
Made in 200-0hm and 400-ochm
ratings for all circuits. Gives a
smooth, stepless runge of poten-
tial control, so esscntial for
super-heterodyne circuits.

PERFECT BATTERY SWITCH
A compact, enclosed battery
switch which requires only one
hole in panel to mount it.
WNickel-plated and well built
Should be installed in every
set to protect tubes against ac*
cidental burning. Saves time,
tubes, and batteries.

Courtesy of
Radio Digest

HIS remarkable radio receiver, when properly constructed,

is a marvelous hook-up for selective tuning and long range.

It is gaining in popularity, everywhere, and is destined,
no doubt, to become one of the leading types of receivers
among discriminating radio enthusiasts.

The surest way to build a successful super-heterodyne receiver
is to use only the finest parts. Among the important items are
the adjustable grid leaks, potentiometers, special resistors, fila-
ment rheostats, and battery switches. In fact, there are no parts
more important than the grid leaks and condensers.

For these parts, standardize on Allen-Bradley radio products
listed on this page. They represent the experience of rheostat de-
signers with more than twenty years of training in this impor-
tant field. Attempts have been made, from time to time, to
imitate Allen-Bradley radio products, but without avail. They
stand supreme in their field, and with a record of successful
performance that places them in the front rank of high-grade
radio products,

Mail this Coupon for Radio Bulletins
1f you will drop this coupon in the mail, with your
name and address, we will send you a complete set

of folders describing Allen-Bradley radio products 7
in detail. Be sure to get this information before you
lay out your super-heterodyne receiver. 7
v
/ Allen-

Electric . Controlling Apparatus 7

G nle‘:;xg eld &B; Milwaukee,
Ave. Wis.
/

Manufacturers of graphite disc / Name ..... Lecssertssiactctrareanas
rheosiats for over 20 years /

Bradley Co.

277 GreentleldAv.
Milwaukee, Wise.

/ Please send me, by retum

mail, a complete set of your

radio folders on Allen-Bradley
radio produces. RUSH.

iesactessesatesecseinnane

r

T

—
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For best results—
Weston Radio Instruments.

The choice of A.R.R.L. men Everywhere

HETHER in transmitting or to meet these requirements. Ao-
receiving -~ correct voltage or  curate determination of the plate

amperage information is of utmost Voltage i3 also desirable.  The
importance to efficient and eco- Weston Plate Voltmeter is a neces-
nemical operation. sity on every transmitting set and

a convenience on all receiving sets.
Centrol of the filament current owv .
filament voltage makes it posgible F.ffective fransmission depends upon
to prevent premature hurnouts. the proper antenna current flow.
Facilitates exuct tuning, Tiuplicates ‘The Weston Thermo-Ammeter s
results ingtantly. The Weston Fila- ccognized 48 the most highly de-
ment Voitmeter and Filament Am- veloped, acientifie and  dependable

meter have been desikned expressly  instrument for this purpose. Weston Stands Alone
The Weston Electrical  instrument

hooklet J deseribes and illustrates Weston Instruments. Sent pany has pioneered in Thf_? develop.
free on request. If vour dealer cannot supply you with Weslon ment and manufacture ol wiectrical in.

we will gladly see that your needs ure vromptly dicating instruments for
sn&;glui:(lients, e ® see v every brauch of the electrical industry

The name Weston on an instrumeni
means that there is none bhetter.

Filament Voltmeter

WESTON ELECTRICAL INSTRUMENT CO., 158 Weston Ave., Newark, N. J.

Electmcai
| Indicating |
Instrument |
| Authorities |

Smce 1888

TANDAR - The World Over

HIQUALITY CONDENSERS
SEXTON.

READY SEPT. FIRST
NEW MODEL
Exceptional Low fosses

$2.50

A QUALITY SOLDERING IRON AT A POPULAR PRICE

Renewable Heat Unit
Two Part Plug

Renewable Tip
Six Foot Cord

SOLDER LUGS—BUS BARS
STAMPINGS
Solder Iugs of pure copper, tin-

ned to give better soldering re-
culits. .

$2.25 per M., P. P. Prepaid

Discounts to Jobbers and Dealers

Toaz Engineering & Sales Co.
11703 Robertson Avenue,

De Luxe Socket

The Jaminated phosphor bhronze
contacts of the Na-aild De l.uxe
Sockets press firmly on both the
ends and sides of tube prongs,
icecping the surface clean and in-
auring clear reception.

Moulded of genuine Bakelite this
socket expresses the very highest
quality in appearance and work-

- manship.
ALDEN MANUFACTURING CO.

Largest Makers of Radio Sockets

Cleveland, Ohio Na-ald De Luxe and Dials in the world.
No. 4100 . ) Springhield, Mass,
L. e Dept. M 52 Wlllow St
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Medium Frequency

Transformer

Manufactured by the

General Radio Company

Massachusetts Ave. and Windsor St.

CAMBRIDGE - MASS.

“Prod:ucts of FProven Merit”

Type 271
M.F. Transformer

The amplification of wave-
lengths of the order of 10,000
meters (30 k.c.) requires a
transformer of design material-
ly different from that required
for short wave radio or audio
frequency amplification.

The Type 271 M.F. Trans{or-
mer has been designed to meet
the specific requirements of a
medium frequency transformer
for use in long wave reception
and in the superheterodyne
eircuit.

The core and c¢oil windings
are compietely enclosed in a
metal sheil. The transformer
is shielded both electrostatically
and electromagnetically making
it possible to use several of
these transformers in cascade
with a separation as small as
one inch between transformers.
The shielding also permits asso-~
ciated tubes to be operated to
full capacity.

The Type 271 M.F. Transfor-
mer is a very compact, rugged,
and eflicient instrument.

Price $5.00
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RADIO FREQUENCY
AMPLIFICATION

Read Mr. Kruse’s report in “QST”
for February on the construction of

BALLANTINE
VARIOTRANSFORMER

“Outstanding is the
flat-top curve giving
same high amplification
over the umre broad-
cast range.” The un-
derlving cause of Mr.
Kruse's italics is in the
continuously variable
windings of this instru-
ment. Here's a tuned
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