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OADCASTING,

it is not at all unusual that local amateurs, newly

e ~ interested in Wireless, through the Broadcasting,
e should prefer Atlantic service. But, when orders come
\E} /,,» from Pittsburgh, New York, the Middle West; in fact,
\ 7 . from all over the country, there must be some reason.
ba s B s g .
(3\ ey We specialize in standard apparatus that can be pur-

chased anywhere. The only possible advantage that
makes thousands of amateurs prefer to deal with At-
lantic is in the service they receive.

Of course, we have established a reputation for
answering all inquiries frankly and promptly. When
we offer suggestions to a customer, we never recom-
mend an expensive outfit when a $25.00 or $50.00 set

will meet his particular needs. Many customers leave

the entire choice of their equipment to us and in every
case, they have expressed complete satisfaction with
our choice. :

We have prepared three Bulletins, 19, 20 and 21
which describe a wide choice of standard equipment
to receive wireless telephone broadcasting. These will
be sent free on request to any reader of QST.

The Radio Corporation’s “C.W.” manual and cata-

log 25c. per copy.
3 COMPANY,INC,

VTLANTIC RAD 9
727 Boylston St., Boston,Mass.

{5 TEMPLE STREET, PORTLAND, MAINE
115 BRIDGE SIREET, SPRINGFIELD, MASS.




RAC-3 AUDION

Price

AUDIO

AUDION
and

Receptacie

$4.50

FREQUENCY
AMPLIFIER

RADIO
FREQUENCY
AMPLIFIER

AUDION
OSCILLATOR

Full Size
FIRST UNIVERSAL AUDION

Manufactured under DeForest Patents No, 341,387 and No. 879,582

90 Oakland Avenue,

RAC-3 Audions are interchangeable
tating criticai readjustments.

RAC-32 Audionsi are not critical to
adjustments.

Low battery consumptmn Filament current 0.8 amp.
at 4 voits, maximum. Plate voltage 2 to 22 wolts.

Clear signals and great sensitiveness on long distance
reception.

Perfect oscillation for use in regenerative circuits.

without necessi-

A or B battery

ﬁersey City, New Jersey

Maximum insulation between filament plate and grid
terminals vesuiting from mnew type of tube and
receptacie.

Maximum direct mechanical contact between audion
irads and recrptacie clips.

Audion base caps and Receptaclie block moulded Grade
A Condensite.

Receptacle block is designed to permit buiit-up panel

Small size. Rigid construction. Non- microphonic. No construction for amplifier panel. Circuit connections
tube noises due to mechanical vibration, imay be made from front, back or sides.
NOTICE

This tube is not sold or purchased to he us~d as a detector of wireless waves,

Any use or sale of it

for such use renders the vendor or usec liable to prosecution for infringement of patent. This tube is
sold for use in tandem with another device acting as a detector for the purpose of amplifying either
radio or audio frequency currents or as a generator of hlzh frequency electrical oscillations.

After November 7th, 1922 the RAC 3 AudAon wxll be avallable as a Detector and no longer limited for

use in tandem with another device as a detector.
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Licensed under
Armstrong U. S. Patent,
No. 1113149,
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BURGESS ¢B’’ Batteries
assure clear receiving, in-
crease the efficiency of
any receiving set, and they
are cheapest in hours of
service.

BURGESS “B’’ Batteries
are sold by every progres-
TrBURGESS B sive Radio Dealer and Job-

the most poruler v ber. ““Look for the Black

ure allypes detelled  and White Stripes.”’
A postal card from you
brings full information by

return mail. Why not write
to us today? (Dept. D)

BURGESS BATTERY CO.

Offices and Warehouses :

CHICAGO NEW YORK BOSTON
111 W. Monroe St. 50 Church St. 136 Fedesal St,
MADISON  KANSAS CITY ST. PAUL
Wisconsin 2199 Grand Ave. 2362 University Ave.

In Canada: BURGESS BATTERIES, Lid.
701 Wellingion Ave., Wirnipeg

OVER 300000 SOLD=WHY?
"ASK ANY RADIO ENGINEER"
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Modal and Meda]l and
Diplomsa Diploma
recelved at received at
World’s Worid's

Columbian T MARK - Fair,
Fxposition, HEG.US.PAT. OFF.& FIREIGK COUNTRIES: St louis,

Chicago, 1893 INSULATION 1904

MADE IN AMERICA
Louis Steinberger’s Patents
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:‘LDJUSTABLE
AIR-GAP ARC INSULATORS
pivesven
Radio Frequencies Radio Telegeaph
Radio Telephony Hotay Apparatus
Damped or Sustained Voltages

o Fa
sip 499

T
LIS

"'EL!;Eth'}'ROSE“ is m:de in & number of grade; for various reguiremenis, each krade possessing special eler-
fate: c8.

Insuiators and insulating parts and devices of special gizes and forms, designed and made to order.
SOLE MANUFACTURERS

60-832 Washington St. 27-37 York St.
66-76 Front 5t. 1-23 Flint St.

Brooklyn, N. Y., America
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A Maghzine Devoted Exclusive]y to the Radio Amateur

Power Factor--Some Whys and Wherefores
By F. C. Blake*

QST readers will remember the *“Power Factor” argument which has been raging in amateur cxrcles
for more than a year, entangling not only us amateuwrs but many of the tngmeera who strode in to
assist uts. Many stimulating conflicts between the *Unities” and the “Zeros” have disfigured our
QST pages and still the controversy was unsettled. Now, however, we are pleased to present an
article by Prof. Blake which we believe will decide the question for all time.

Prof, Blake is a teacher and consequently has a heﬂutifully clear style of presentation. The article
looks fearsome with its “math” bhut it is not as difficult as it appears at first blush. We are grateful
to Prof. Blake for clearing up this subject and feel that every amateur can read his article with

profit.—Editor,

L d

AVING been asked by the Editor for
an expression of opinion on the
L discussion concerning power factor
in wireless circuits originally raised
by M. West (QST, Feb., 1921,
p. 21) I gladly comply in the hope
that possibly I inay render the situa-
tion somewhat clearer. I have read the
whole discussion with considerable interest,
primarily because I believe it is my busmess
as a teacher to help if possible those who
are not trained to think in mathematical
symbols to understand the physics of the
things they deal with especially when as
here it would appear that the books say
one thing {(power factor unity) and every
radio operator knows (?) another.
What the books say is that when we have
a coil and a condenser in series with each
other and with an {mpressed sine-wave
electromotive force (Figure 1), when the
capacity and inductance of the circuit are
a0 chosen us to balance each other and
thus produce resonancemwthe so-called ‘voit-
age '{Psonance ' whereby the current in the
eircuit i in phase with the impressed
voltage—then the power factor is umity,
the value of the c:urient at resonance being

2 maximum, viz., -,

Furthermore, the bocks say that when
we have a coil and a condenser in parallel
with each other but in series with an im-
pressed sine-wave electromotive foree (Fig-
ure "’), then resonance oeccurs {the so-
called *current resonance”) at the fre-

*Professor Physxcs Dept., Ohio State University

L - CR?

CL?
and at rvesonance the line current is in
phase with the impressed voltage and the
power factor is unity, the value of the cur-
rtglécat resonance being a minimum, viz.,

Mr. Anderson (QST, July 1921,

quency given by the equation o’=

L
p. 16) is right when he says that for either
series or parallel resonance the resonant
trequency oceurs when o' LOC=1 provided
the resistance is negligible but he is wrong
when bhe says that the voltage across the
series cirenit is zero and the current is
infinite at vesonant frequency while with
the parallel circuit the voltage across it at
resonance is infinite and the current zero.
isn’t it rather that in either case the volt-
age acrosy the circutt is B, the impressed
voltage?

When the books tell us that the power
factor is nearly unity in either of the above
ch{cuits if R is small compared to oL or to

—_— they mean o have us take the voltage
w(

and current both of sine-wave form and
they expect us in determining power factor
to insert our voltmeter across B and in
Figure 2 to insert our ammeter between B
and C.

The apparatus referred to by Mr, West
in which apparently the power factor was
zero was the ordinary closed cireuit of a
small power spark transmitter with a
rotating spark-gap (Figure 3). As in-
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dicated an ammeter was inserted at A, and
an equivalent spark gap was inseried across
the primary of the oscillation transformer
at Vi It is of course well known thai an
equivalent spark gap is a measure of maxi-
mum voltage and not of eifective voltage
and it is obvious that one cannot determine
the effective voltage from the maximum
voltage unless he knows the form of the

Jvoltage-wave.

Fiag. {

in the absence of knowledge of the wave-
forms of current and voitage [ take them
ag sinusoidal. Now the books tell us {see
for Iinstance Morecroit, “Principles of
Radio Communication”) that the <closed
oscillating cireuit, including the secondary
of the power transformer and the con-
denser snd the primary of the oscillation
transformer, s in tune at audio frpquency
with the alternator, while the part of this
eircuit through the spark-gap, the conden-
ser and primary of the oscillation trans-
former is also in tune at vadio frequency
with the antenna.

Now suppose for the sake of simplicity
that all parts of our transmitter set are
1009 eificient and let us take the power
input to be 768 watts, the case cited by Mr,
West in his reply to Mr. Sione {QST,
April 1921). Call the power factur of our
two audio nrcuits cos ¥, and cos #, and of
our two radio eircuits, cos i, and cos i, Then
if € and 1, ¢, and 1, are the effeciive vaiues

the voltage and current in the primary
dnd secondary of the audio eircuits, while
& and 1, e, and 4, are the effective values of
the voltage and current in the primary and
seeondary of the radio circuits, we have
iy CO8 1*..m
¢y f,7= =708 watts (1)
Now rhp wattmeter inserted in cireunits @
or ¥ would read 768 watts. Assumm;? the
radio freyuency eurrent in cireunit 3 is pre-
vented by choke eoils from getting back
into the power transformer we can say
that on the assumption of no ohmic loss
the voltage across the primary of the os-
¢illation transformer is equal to that across
the condenser (.. Moreover, the energy in
the condenser (7, when fully charged is
equal to the emergy in the inductance L.
when the current thru it is a maximum.

i

€ & cos i

We have accordingly Tem= £2)
C.o

€3
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and

Yo Ly If==t% C ES or V2 Ly e (8
where I, and E, are respectively the maxi-
mam values of the radio trpquencv current
and voltage respectively in this ecircuit,
¢, and i, being effective values. Hince the
spark gap distances are ar anged to break
down for a voltage only slightly lower than
the full voltage across the condenser, in
the audio circuit 2 we have the energy in
the condenser % ¢, E, distributed between
the secondary of the power transformer and
the primary of the wvscillation transformer.
Thus

Yo OER=mlde LIS L= LIS (4}
where I'; is the audio freyuemcy current
through smmeter A; and [; the radio ire-
guency current through the same ammeter.
It would appear at first sight as if the
ammeter A, ought to read azbnormally high
due to this double current but this is not
zoyrect for during any ope half cycle less
than one fourth of the ecycle is low fre-
quency current followed by another fourth
of damped high frequency current. The
actuyal reading of the ammeter A, will be
less than Lhe ideal reading {; {(as vead by
ammeter A} given by the sine-wave form
assumed. In other words

N

Since the twe radio circuits are luned to
ecach other we haVP
1 L EF (B

Now assume a wave iength nF 600 meters.
Then

600==1885 Y LyCo== 1885 V L,C, {8}
e 0001 and ¢, .001 microfarads,
5 microhenries, [f

c &R
.

"

FiG.

=100 amperes then &, would equal
"1“00 and K== ﬂ,,-"’ 4 e, == 30000 volts which
is what the maximum voltage was across
the equivalent spark gap used to deter-
mine V., in the case cited by Mr. West.

Now Mr. Stone, in agreement with all
the text books, says that in tuning a eir-
euit to resonance the radio operator is
balancing the inductive and capacitive re-
actance against each other so as to produce
unity power factor with the Joulean rve-
sistance as the only impedance. In that
case, as the Bureau of Standards states in
its telegram of reply to the Chicago conven-
tion, the current is then in phase with the
impressed woltage., But in radio circuit 3

now
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the voltage across the primary of the os-
cillation transformer is wot the tinpressed
voltage at all, The books tell us (see for
instance Morecroft, pages 295 and 303)
that the two audio cu'cmts 1 and 2 can be
replaced by a single cirenit consisting of
a generator in series with an inductance
and capacity {Figure i of this paper—re-
member no resistance assumed). For this
cireuit the impressed voltage is that of the
yenerator, the voltage across the condenser
is 90° ahead of the impressed voltage, the
voltage across the eoil is 90° behind the
impressed voltage. But the volt-
age across the primary of the os-
eillation transformer is (in the
case cited) 21200 volts effective
or 30000 volts maximum and it is
the same wvoltage for the audio
eircuit 2 as for the radio circuit 3.

The books tell us {(e.g., More-
croft, page 299) that the
power given to a condenser

CV*N

is ~~—— where V ig the voltage to which
9

the condenser is charged, C its capacity and
N the number of sparks per second. If
our alternator has a frequency of ~
cycles, then our condenser of capa.ny
01 microfarad raised to a voltage of
21200 volts would have a power of 2
watts given fo i, which is also the power
put into the prlmarv of the oscillation
transformer, % LI°N. But we had 799
watts available according to Mr. Wesi,
less than a third of which was needed 1
our apparatus had been 1009% efficient
throughout.

Now Morecroft (p. 284) states that the
efficiency of 4. spark transmitter varies
from 30 to 609, with the average 40%.
That ig, the power in the antenna is 40
per cent of the power input in the gener-
ator. Assuming our {ransmitter 40¢%
etficient we would need 563 watts input
where we had 768 watts. Had Mr. West's
ammeter had & greater range than 100
amperes he would have found that with a
spark transmitter 409, efficient his current
would have read 117 instead of 100 amperes
with 768 watts input.

In the zbove discussion the efficiency of
our apparatus was taken as 100%. On
this basis what would have been the read-
ing of an ammeter in the antenna circuit
and what would have been the maximum
voltage of the antenna wires with respect
to ground?

We have ¥ L, i,’==1% Iy i and we took
i.-=100 amperes. Hence 1; 316 amperes.
We have further ¥ ¢, B, = G, B and
we found £, to be 30000 volts, glvmg' L’ to
be 95000 3!{0”:5. It is manifest that a ratio

[ s
Of m)rm ------- 100 say instead of 10, would

O
‘nave given E 300,000 volts and 4, 10 amperes.

QST

L

Let us now get back of the point at issue.
Is the power factor of a radio cireuit unity
or zero? The books tell us that power fact-
or is the ratio between the watimeter read-

ing and the product of the readmgs of the-

voltmeter and ammeter. Since it is very
often desirable to know what is the power
consumed not in a whole circuit but in some
portion of it, no one can criticise if we talk
about the power factor of a given portion
of a circuit. For instance, if I want to
measure the power consumed in a conden-
ser I put the current coil of the watt-

|

i

-lli——c
HH

i = e o
]
Pl

i
iy

Fig. 3
<1 .1 series with the condenser and the

w.ltage coil across the condenser If I
new put an azmmeter in series with the
current coil of the wattmeter and an
iectrostatic voltmeter across the conden-
ser I can determine the power factor of
wattmeter reading

the condenser as

pro-
volt-amperes
vided the wattmeter reading is corrected
at low power factors for the effect of re-
actance in the voltage coil of the watt-
meter.
most zero for a good condenser, which we
ordinarily express by saying that the cur-
rent through the condenser and the voltage
across it are in guadrature.

eoil of wire I will find the power factor

small for a coil having its resistance low ’
current

compared to its rveactance, the
through the coil and the voltage across it
being again 90° apart, only this time the
eurrent lags. If I now put a condenser in

series with a coil and in series with an im-.

pressed E.M.F., [ can balance the induct-
ance of the unl against the capacity of the
condenser so that if I put the voitage coil
of the wattmeter across the

impressed -
E.M.F., the current coil of the wattmeter’

In this case I will find it to be al- -

Similarly if *
T want to determine the power loss in. a

being in series with the ammeter inserted :
in the circuit (I now have a whole cireuit

instead of a part of one), a voltmeter also

being inserted across the lmpressed E.M. F.,

then the power factor of the whole circuit
wattmeter reading

ay given hy
volt-amperes

almost unity. Had the voltmeter and the

voltage coil of the wattmeter been across

the condenser or the c¢oil then the power

factor would have been very low {(nearly

will be’

zero) and the wattmeter reading divided |
by the square of the ammetfer reading

would have given me not the effective re-
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sistance of the entire circuit but of the
eondenser or of the coil.

Suppose now that [ seek fo investigate
the power factor of all or a part of a
gsecond circuit connected indirectly to the
first one by means of & transformer. This
second cireuit (circuit 2, Figure 3) will
contain the secondary of the transformer,
a condenser and another c¢oil in series.
This circuit is tuned to the frequency of
the impressed E.M.F. of the primary cir-

euit. [ will first put the voltage coil of the
wattmeter and the voltmeter across the

secondary of this power transformer. In
the primary circuit we have the voltage
across the primary of the power trans-
former equal to the 'impreIs‘sed voltage
@
multiplied by the factor MMR
is the inductance of the primary and R is
the resistance of the circuit. At resonance
this is known fo be many times the im-
pressed voltage provided L is large and R
small. The voltage across the secondary of
the power transformer is stepped up from
that across the primary, hence it is of the
order of L0000 volts on open circuit. But
on closed circuit the voltmeter when placed
across this secondary of the power trans-
former will read not the induced voltage in
the secondary but this quantity minus the
counter E.M.F. of the secondary due to the
current flowing in the circuit. Now the
inductance I, is always very great com-
pared to the inductance I, hence the
counter E.M.F. in I, is great and the volt-
meter reading V, may be very low (on the
agsumption that the radio-frequency cur-
rents in circuit 8 are prevented from
circulating in [, by the interposition of
choking coils). Now the ammeter A, will
read higher than A; so we will say it reads
140 amperes. Since the only things in cir-

— Where [

(243

T June, 1922

euit 2 that consume power are the resist-
ances of the different parts of the circuit
the voltmeter V, is apt to read some value
between 0 and 50 wvolts on closed circuit.
For the sake of clarification we have as-
sumed our apparatus 1009% efficient, hence
the power factor of eirecuit 2 would neces-
gsarily be unity and the voltmeter when
placed across L, would accordingly read
5.5 volts.

If I now pass to circuit 3, the first of the
radio frequency vcircuits, & voltmeter put
across the condenser or the primary L, of
the oscillation transformer will read 21200
volts and if put across the spark gap it
will read only slightly less. Thus the power
factor of cireuit 8 would then be

768 watts

21200 x 117 volt-amperes

Passing to circuit 4, the second circuit of
radio frequency, our transformer bheing
considered 1009 efficient the power Factor
of circuit 4 would necessarily equal that of
eircuit 3, viz., 0.00081.

Let us now review our four circuits in
the light of equation (1) exeept that we
will now try to allow roughly for the energy
fosses as we pass from one circuit to an-
other. In circuit 1 we had 768 watts which
for convenience we will say gave e,=110
volts, #,==8 amperes and cog #=0.87, In
pasging to circuit 2 we will assume the
transformation 90% efficient and hence
take e, 4, cog =671 watts. Now we take
i, to be 140 amperes and e, may well be as
low as 8 volts, This would make cos #,
0.60. For ecircuit 3 we will take the
efficiency of transformation 64%. We
have then e, 4, cos ¥,==429 watts and with
¢; 21200 volts and 4, 117 amperes this makes
cos B, equal to 0.00017. Calling the effici-
ency of transformation beiween circuits
3 and 4 0% we have e, i, cos ®,

This hasn’t a thing to
do with Power Factor—
it's the new First District
Radio Inspector, Fred-
erick Charles Kolster,
with his parents,
is busily checking up
and things.
Bad stations had better
watch out!

who,

decrements
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=300 watts. If we take ¢, 212000 voits
and i, 10 amperes, cos ¥, comes out 0.00015.
Thus a numerical ecalculation shows the
power factor for each of the two audio cir-
cuits to be nearly unity while for ¢ach of
the two radio circuits it is nearly zero.
Now how do these conclusions check up
with the telegraphic information sent the
Chicage Convention by the Bureau of
Standards? SHince a {ransformer may he
thought of as a generafor and since in the
generator cireuit there is often a condeuser
in series or parallel with the generator,
we can say for either of our two audio cir-
enits | and 2, Figure 3, that we have capu-
eity reactance and inductive reactance
balancing cach other leaving the vurrent
in phase with the impressed voltage: hence
the power factor is unity. On the other
hand the two radio circuits 3 and 4, }*Igme
8, may be said to be “freely usullatmg
eircuits whereas 1 and 2 were “forced oseil-
lating” circuits, therefore there is no such
a thing as an impressed E.M.F. in circuits
3 and 4. Since in these circuits capacity
reactance also balances inductive reactance
and there is no single unit (coil, condenser,
spark-gap, etc.) across which it is possible
to put a voltmeter 50 as to get a low read-
ing, we are forced to say that jfor frecly
oscillating circuits of any frequency, audio
or radio, fur which the conditions of veson-
ance hold whereby the capacity and induc-
tive wveactances balance each other, the
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power factor is zevo or nearly zero. Iu
this last statement 1 would beg leave to
differ with the Board appointed at the
Chicago Convention to consider the tele-
gram of the Bureau of Standards (QST,
October 1921).*

ne is apt to gather from the above dis-
cussion that for circuits of audio irequency
the power factor is unity while for circuits
of radio frequency the power factor is zero
but that would be a mistake. Rather the
erux of the situation is this: if a circuit of
whatever frequency has an external E.M.F.
or its eguivalent impressed upon it then
the power factor will be high for the volt-
meter reading across this impressed E.M.F.
will be iow on closed cireunit; but a freely
oscillating eircuit of whatever frequency
will have a low power factor, for there is
no external E.M.F. and hence there is
nothing in the eircuit (but ohmic drop of
potential) aeross whieh a voltmeter may be
placed so as to give a low reading.

It is hoped that the above discussion will
prove of vaiue fo some of the readers of
this journal and that Mr. Stone and Mr.
West will each get what comfort he can
from it.

*It must he such circuits that Professar More-
eroft has in mind when he says in his {ext book
on radio communication “in some parts of efficient
radi&:ogitcuits the power factor may be as small
as 0.005.”

Daylight Transcons

By F. H. Schnell,

and Sunday July 9th, will mark the

first attempts by members of the A.R.

R.I. to push 2 message from Coast

to Coast between the hours of 9 a.m.
and 6 p.m.

We are optomistic and do not anticipate
electrical storms, but three days were se-
lected to overcome such disturbances as
would prevent our working.

Hardly can it be expected that each mes-
sage will go through to its destination, but
we want to see just how far we can reach
by amateur radio in daylight.

Several reasons for attempting daylight
relays prompt this severe iest for us ama-
ters. QRN and QSS sare practically nil
during the day and should not cause any
trouble. The increased number of stations
makes for short jumps within the normal
limits of the range of transmitters. Day-
light routes are in operation in many parts
of the country. So why not, fellows?
What is there to prevent daylight “Trans-
cons?”’ Let’s try it}

Here is an opportunity to see what your
outfit will do in daylight, whether it be

SUNDAY duly 2nd, Tuesday July 4th,

Traffic Manager

spark or O.W. There is plenty of room for
everybody to participate in the affair and
here’s how it will start.

Promptly at 9 AM. Pacific Standard
Time, on each of the above dates, a station
in California will start an eastbound mes-
sage addressed to our President, Hiram
Percy Maxim, 1AW, while at 9 A.M. East-
ern Standard Time a station in Maine will
start a westbound message addressed to a
station in California. Each of the messages
on each day will go via our three routes,
Northern, Central and Southern—against
time. The idea is to put the eastbound
message as far BEAST ag we can and the
westbound message as far WEST as we can
during the hours of the tests.

All transmission will stop at 6 P.M. vour
local standard time.

It is of vital importance that you keep
an accurate log designating your local
standard time, with call letters of stations
from which yon received the message and
to which you transmitted the message.
Without an accurate log from each sta-
tion it will be impossible to determme just
where each message stopped at 6 P.M.—
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“frta sure and keep u log, and immediately
after each test send a copy of your log to
the Traffic Manager, A.R.R.L. 1046 Main
&8t., Hartford, Conn,

1QP-An Interesting

OHN L. REINARTZ of 1QP, omgmator
of the justly famous “Reinartz tuner”
for the reception of C.W. telegraph
signals, has now produced a frals-
mitter at his station that makes use of

much the same principles as the receiver

dnd is quite as novel.
1QP’ set is a panel using four U.V.2

Radiotrons with 700 volts of rectified but

unfiltered A.C. on the anodes, antenna cur-

rents up to 3 amperes being obiained.

Photographs with this article show front

and rear views of the panel, about which

there is nothing particularly unusual ex-
cept the two spider-web coils, one at either
end of the main inductance,

This brings us io the wiring diagram,

Fig. Ly, the mam tuning inductance, is
a helix of 8" x 12" sdgewise-wound copper
strip. L, and 1, are the spiderwebs, T -

gpectively in the plate and z:md circuits,

both wound of No. 24 D.C.C. wire on 2347

centers. I, has a total of 75 turns, tapped
ey

-aié%

FIG. |

every 1B f"urns, while 1, has ten faps of &
turns each. ¢, is a fixed mica condenser,
high-voltage type, capacity 002 mid. or
thereabouts, While {3, the grid condenser,
is an air variable of 7 plates widely spaced
to stand the voltage, built up from & 13
niate of ordinary construction, with mov-

ST
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Remember the dates 2. {th,
Stick to your guns, men. and Iet‘q write
ﬂno»her page into the history of Amateur

radio.

C.W. Transmitter

able plates to ;{round.
very low values of capacity but maust be
variable. The grid leak R has a vesistance
of 10,000 ohms and the same value is used
£-v any number of tubes from cne fo four,
zorrection apparentlv being gut by adjust-
ing the wvalue of U,

i, is operated at

It will be in the

I s remembered that :
Reinartz receiving tuner the serial circuit
is untuned and shocks the funed secondary

cireuit into vscillation at the latter’s period,
reducing tuning fo one control, {Because
of the loose r.,m;l‘phng' aiforded by t‘he Tact
that the aerlal circuit consists of but &
turn or two of the coil, the tuning is much
sharper than in the usual single-cireuit
tuner.y Hather na'curallv. the rammltte
observes the reverse of the receiver per-
formance—over & considerable band of
wave lengths the grid and plate circuits
nperdt-ﬁ a.periodica'ﬂv and the radiated
length is determined solely by the
tion of the antenna ciip on L, Thus
1QP has & wave length of 174 meters when
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but one turn of aerial inductance is used,
climbing to 212 when 6 turns are used, and
the antenna current remains constant re-
gardless of the shortness of wave.

it is a iirtle puzzling to trace out the
theory of the thing from Fig.1, so let us
turn to “A” in Fig. 2, which shows the
same thing. Immediately we recognize

the cireuit recommended by 1QP for his
receiving tuners, oxcept that the location
vrid condenser has been vhanged
which is

of the

‘ iﬁﬁumpare with “B”, the

this

FiG. &

popular“1DH-YXI-Stanley-British-Aircraft-
(1. B.-reversed- ieedbaok” cirenit giving zuch
excellent resuits in many amateur stations.
L, and L, are the same and the only diff-
erence is that where “B” uses the unused
turns of the main helix for the induct-
ance L., circuit “A” uses a separate wind-
ing L. Itis qu1te permissible to have this
inductance wpalafe, it is a reactance for
the adjustment of the output impedance
of the tube and deoes not even have to
be coupled to L, In fact in the Reinartz
set neither L., nor L. need to be coupled to

the main helix @nd are placed at the ends

of the winding merely because it was con-
venient structurally to stick them there.
When so eoupled, however, the poiarity is
important of course—in one direction they
work well and in the other they don't.
Fig. 1 zhows no coupling between them.

The set is easy to adjust. The anienna
clip determines the wave length. Grid cir-
cait C, L, must be set approximately right
by selecting the proper tap on L, and

QsT
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getting final adjustment by securing the
hest value of €, As in any such circuit,
preliminary adjustments are made using
all of the inductance of L, graduaily cutting
it down as the efficiency is improved. If
the anode voltage is variable it too should
be reduced while first adjustments are being

made. Ag the adjustments proceed in-
creased efficiency will be apparent mainly
by a reduction of the input to the tube—
a reduction that drops it below the normal
safe rating—whereupon the voltage is in-
creased to bring the input up to normal,
the ouiput mcredhmg proportionately, w:th
about the same efficiency as before.
1QP’s transmitter circuit works F.B,

b0 de YV

A Weagant (ircuit Receiver

By F. A.

VIELD me to a4 thousand demands that
i write a description of the receiver at
4GL. The circuif is as old as the hillg—
see Bucher's “‘Vacuum Tubes in Wire-
less Communication”—and credit for
the hook-up belongs to hov A. Weagant,
engineer for the Radio Courporation of
America. 7

Referring to the :ompanying diagram,
which should be seif-explanatory, this is
a set built aruund a receiving tube. If you
ase “J” tubes, for mstance. vour tickler
cireuit L, C; will be of different proportions
than for a {1.V.200, The set can be made

Hill,

4GL

to work on both but best results at 4GL
have been obtained by building the eir-
epits to suit a “J” (VT-1) tube. 1t takes
a little patience to get it working right at
first. Don’t hook it up in a hurry and ex-
pect to hear a Ford coil in Honolulu the
first night: or write to QST and say it’s
no good. Save your comments and turn
them into inquisitiveness directed at the
set itself.

L, the secondary, is made from a 3b-turn
honeycomb coil with turns pulled off to get
exauc}v the right 1nductance‘ The tickler,
L, is wound of No. 36 8.C.C. wire on & card-
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board tube just large enough to slip snugly
inside the honeycomb secondary. Make
sure that all the turns (single layer) fit
within the width of the honeyconmb, starting
with an arbitrary number of turns between
80 and 75. The primary is a 25-turn
honeycomb.

/""-

SRR
Eppeed

Pwena X

‘r‘
w
; is i?

i

by~ 28" Zrm Homavicomd

L2838 derrp Aomevcomd (cud down da
reguered size) .

Ly-eo .,;:r.mr('uw,}prqx I Mo 34 SICC. or sosol
b2 7E srud) 2 Ly S not ex-
Egndiing Jut rram edch side of La.

Cy Ca- /3 pite voriosles.

Cg - .3 piple vorisble.

Hitch up these coils as per the appended
diagram and listen for some (W sgignals
that you know to be right on 200 meters.
If the tube doesn’t oscillate, reverse the
tickler leads L,. Note on your secondary
condenser the point at which 200 meter
W stations come in, and then cut down
secondary inductance by taking turns off
the coil L, until the 200 meter stuff comes
in at about 20 degrees on the secondary
condenser scale, with %he tickler oscillating
any old way.

Then turn your attention to the tickler
circuit, winding off or putting on turns on
the tickler until with your secondary con-
denser set at 20 degrees for 200 meter
stuff, the circuit will begin oscillating with
the tickler condenser set at 10 degrees.
The tickler condenser controls the regener-
ation and oscillation. "When you have fixed
the tickier 1., at such point that by setting
the tickler condenser at 20 degrees you can
run from zero to 180 on your secondary
without oscillations stopping, breaking or
otherwise missing fire, you have the second-
ary and tickler all right.

Then turn to your aerial circuit. Monkey
with that until the resonant point appears
at about 90 degrees on the 180-degree scale
of the antenna condenser. This will give
strongest 200 meter signals, and leave 90
degrees up or down either for tuning to
other waves or for detuning on 200 meters

QST
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to kill QRM. The coupling between L, and
1L, should be about two inches. The range of
the secondary when the set iz completely
fixed should be from 180 to 375 meters with
the tickler condenser set at 20 degrees, and
picking up CW stations on nearly every
degree &ll the way up and back again. A
one-armed man can operate the set with his
one hand and write with his feet or his
teeth—it’s that simple,

The antenna condenser can detune the
aeria] to such an extent that CW sigs come
thru fine and at the same time local OW
stations putting out 4 amps. will not pre-
vent reception. All CW signals are tuned
in with great ecase. Of course you can
rret signals loud enough fo knock your head
off if the antenna iz tuned to resonance
but it also brings in sparks and other dis-
turbances. For traffic work it iz better
{0 detune the antenna considerably, keep-
ing primary condenser around 20 degrees,
setting the tickler at 20 degrees, and then
doing all your fishing with the secondary
condenser, running from about 10 degrees
all the way up to 180. 4BY and 4GL at
Savannah are but a mile apart, yet with
this type of eircuit neither interferes with
the other and the scramble for traflic goes
merrily on regardless of the soup in the
other fellow’s antenna when transmitting.

The writer likes this circuit immensely,
but that may be a case of personal taste.
The reader after trying the eircuit out
thoroly should be able to determine. But
for the love of Mike, if you can’t make it
work, don’t write 4GL and tell him your
troubles—put it away on the shelf and
then come back to it after you have be-
come disgusted with other hookups and
have really determined to wmake it work.
It can be done if you have the patience and
tenacity.

H RS MUSTUSE A
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The Radio Telephony Conference

HE conference called by Secretary
Hoover to consider the general
guestions concerning the regulation
of radio communication with par-
ticular reference to problems in-
volved in the broadcasting of news and
entertainment was brought to & satis-
factory conclusion on April 19. All sugges-
tions received were given very careful con-
sideration, and the great majority of com-
ments approved the recommendations of
the preliminary report which was issued
early in March, and as a resuit the final
rveport, as amended and adopted, was re-
leased on April 29, )
This report makes recommendations as

to the allocation of waves {for particular -

kinds of radio telephone service. It is ex-
pected that at an early date a bill will be
introduced in C(ongress which, if passed,
will establish the recommendations of the
conference as the general law to govern
the operation of radio. -

Some of the Recommendations

Some of the more important provisions
of the Conference’s recommendations are
as follows:

That waves for radio telephony bhe as-
signed in bands, according to the class of
service; that within these service bands a
particular wave length be assigned each
broadcasting station; that the amateur
band be sub-divided into bands according
to the method of transmission, sparks on
the lowest wave lengths, I.C.W. and M.C.W.

next, then phones, then straight ¢.W. tele-
graphy, with broadcasting permitted within
the amateur phone band; that the present.
regulations respecting experiment stations
remain in effect; that direct advertising
by radio be absolutely prohibited; that the
power of broadcasting atations be limited
and specified in order that as many services
as possible may be permitted; that in order
to prevent jamming between broadcasting
stations the same wave length not be
duplicated within a radius of approximate-
ly three times the normal day range of any
such station; that where broadcasting con-
grestion exists, hours of operation be speci-
fied for the broadcasting stations; that
when all available wave frequencies in any
geographical region are already assigned,
no further broadcasting licenses be granted
in that region; that the amateur’s status
and his wave lengths be defined in the new
law; that amateur deputy inspectors be
authorized. .

‘While the Conference was in pecess many
comments were received from all over the
country and upon reconvening it was found
desirable by the Conference to make
changes in the recommended allocation of
wave bands as originally proposed. The
changes for the most part take the form
of opening the public band and the private
band each to the other in most cases, and
in the establishment of additional bands for
the use of both of these services. The
gﬁ(l)mmendations are given in the following

e:

Wave Length
Use Meters

(1) Transoceanic radio telephone experiments, non-exciusive. (See
ot ) tiiiiniiiiit i ciiiinesseaeenseconarnesesncanesenenns 6,000 to 5,000
{2) Fixed service radio telephony, non-exclusive. (See Note 4).... 35,300 to 2,850
{3) Mobile service radio telephony, non-exclusive.................. 2,650 to 2,600
{(4) Government broadeasting, non-exciusive. (See Note 1)...... 2,050 to 1,850
{6) Pixed station radio telephony, non-exclusive. (See Note 5).... 1,650 to 1,550
(6) Aircraft radio telephony and telegraphy, exelusive............ 1,650 to 1,500
{(7) ©Government and public broadcasting, non-exclusive............ 1,500 to 1,050
{8) Radio beacons, exclusive (See Note 6).........ccoccvvennnnn. 1,060 to 950
{9) Adrcraft radio telephony and telegraphy, exclusive............ 950 to 850
{10} Radio compass service, exclusive. (See Note 7).............. 850to 750

{11) Government and public broadcasting, 200 miles or more from the
seacoast, exclusive........ .. . i i i it e it i e e 760 to 700

{12) Government and public broadcasting, 400 miles or more from
the seacoast, exclusive.. ... .. vviviiiin it iiinernnnensnss 700 to 650
(13) Marine radio telephony, non-exclusive. (See Note 8).......... 750 to 650
{14) Aircraft radio telephony and telegraphy, exclusive. (See Note 8) 526 to  HOO
(15) Government and public broadcasting, exclusive................ 495 to 4856
€16) Private and toll broadcasting, (See Note 9)................. 485 to 2856

{17) iﬁ}.estricted special amateur radio telegraphy, non-exclusive. (See
ot B0) .. i i i i i it i et 310

{18) City and state public safety broadcasting, exclusive. (See
Note 31 iitiinitiiiinreirstetsentensntoesosonsnsennnnsss 285 to 275

{19) Technical and training schoels (shared with amateur). (See

Note 12)

..................................................

275 to 200
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(20) Amateur t{elegraphy and telephony (exclusive, 150 o 200

meters). {(Shared with technical and training schools, 200 to

275 meters). (See Note 18)....v.vviiiirininrnnns 275 to 160
(21) Private and toll broadcasting, exclusive....................... 150 to 100
(22) ReSErved ..o.viviioiiieniinentriie i i below 100
Note 1. "The iorms used in the above schedule Note 4. Radio compass service is here used

are defined as follows: “BROADCASTING” signifies
transmission intended for an unlimited number of
receiving siations without charge at the receiving
end. It includeg:

{1) Government broadcasting signifying broad-
casting by departments of the Federal Government:

{2) Public broadcasting signifying broadeasting
by public institutions, including state governments,
political subdivisions thereof, and universities and
such others as may be licensed for the purpose

of disseminating informational and oducational
Bervice:
(8) Private broadcasting signifying broadeast-

ing without charge, by the owner of a station, as
a communication company, x store, a newspaper, or
such other private or public organization or per-
son as may be licensed for the purpose of dis-
seminating news, entertainment and other service:

and

(4) Toll broadcasting signifying broadeasting
where & charge ig made for the use of the trana.
mitting station.

Note 2, A station earrying on two or morve of
the broadeasting services specified in classes 2,
& and 4 must be licensed for each class of service.

Note 3. When transoceanic radio ielephone ex-
peviments are to be conducted the Departmenti of
Commerce should endeavor to arrange with other
countries for the use of the wave band 5,000 to
6,000 mefers usaigned for this purpose.

Note 4. The wave band from 2,350 to #8300

" meters may be nsed for fixed service radio tele-
phony only provided it does not interfere with
service using continuous wave telegraphy.

Note 5. The wave band from 1,550 to 1,850
meters is for use of radio telephone communication
over natural barriers, but iz not exclusive of other
services. )

Note 6, Radio beacons are radio
siations whick transmit signals from which a mobile
direction finding station may deiermine its bearing
ar position.

transmitting

to signify » direciion finding rvice in which a
mobile station transmiis to one or more fixed sta-
tions which it turn transmit back the beuring or
position of the mobile station.

Note 8. The wave band from 5256 to 450 meters
is reserved for marine radio telegraphy, exclusive,

Note 9, Assignment of waves in band 18 will,
in general, involve keeping the zones from 285 to
8156 and frem 425 to 475 meters open in eoastal
regions, Furthermore, in border regions, account
should be taken of the wave lengths used in neigh-
boring countries, and these should be suitably pro-
iacted by a locally unused band of ndjacent wave
lengths.

Note 10. The restricted special amateur wave
of 310 metersg is for use by a limited number of
iniand stations and only where it is necessary to
bridge large, sparsely populated areas or to over-
come natural barriers.

Note 11, Lity and siate public safety hroadeasi-
ing shouid in small cities be conduected by inter-
rupting the broadcast service of classes %, 3 or
4 in ease of emergency. In large cities this service
will ordinarily have its own stations and will use
the wave band, 275 o 285 meters, assigned to such
service, Private detective agencies desiring %o
aperate radio telephone broadeasting service should
be required o co-operate with municipal or state
services in the use of the wave band 275 o 28%
meters, assigned to the latter service,

Note 12, By “technical and training school” in
this report, is meant a scheol which in the judg-
ment of the Seeretary of Commerce i# earrying on
sufficient instruction of the proper character for
training men for the radio profession to warrant
the pranting of a station license for that purpose,

Note 1%, An amateur i one who operates s
radio station. fransmitting. receiving, or both,
without pay or commercial gain, merely for personai
interest or in connection with an organization of
like interest. . '
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Note 14. The flonference is of the opinion that
broadeast transmitting stations should not in
coustal regions bhe permitied on wave lengths

closely adjacent to those assigned in the marine
traffic and believe that its recommendations pro-
vide for adequate protection of such marine traffic,
The (lnnference recommends the assignment of
wave lengths adjacent to those used in the marine
traffic to inland stations under sucsh conditions as
to avoid interference with the marine traffic.

New Bill Soon
The legal section of the Depariment of
Commerce at this writing is engaged in
drawing up an amendment to the present
radio bill, which will no longer make it
obligatory upon the Secretary of Commerce

Greater
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to issue licenses upon application but will
give him wide discretionary powers and
permit the administration of radio in ac-
cordance with the Conference recommmenda-
tions. The A.R.R.L. reserves opinion on the
new bill until its actual appearance.

We hope there will be no undue delay
in putting the new bill into law, but we are
afraid there will be quite a fight in Con-
gress when it appears. There are some
individuals and some interests who are out
gunning for trusts and folks that like a
good lively scrap are pretty likely to find
it in Washington when the new bill comes

ap.
“DX 2

By F. H. Schnell, Traffic Manager

HAT is it that makes an ama-

teur buy pounds and pounds of

wire for a good ground connec-

tion, stick up poles as high as he

can get them and do hundreds of
other seemingly unnecessary things about
his station?

Distance—-greater “DX” traffic handling
—that’s the answer! That is the prime
factor in an amateur's life. He wants
to annihilate miles.

Handling traffic on schedule is a method
of increasing the distance over which traific
is handled.

has been termed by many, to do this,
which has been proved by the fact that 6ZZ,
H. L. Gooding, of Douglas, Arizona, was
copied by four Hartford, {(Conn.) ama-
teurs four mornings in succession for one
hour each morning.

Having no idea of the transmitting
equipment at 627 except that it was CW
{can’t seem to lay off that CW) did not
deter us from our idea. A night letter
was sent to 6ZZ and 6ZF asking them to
transmit for one hour, three to four A.M.
Eastern Standard Time, beginning April
%th, and continuing through April 12th.

Station 8ZZ, Douglas, Ariz.

Bearing in mind some unusual distances
over which sufficiently powered stations
have been heard, the idea occurred that
stations on the Pacific Coast could be
heard on the Atlantic Coast providing a
sehedule of listening periods was adopted
and type of {ransmitter and exact wave
length was known to the listeners. Now it
does not take a supersstation, as 1BCG

<

#7ZZ was asked to advise the wave length
he would use, and which we found was
about 365 meters.

The alarm eclock did not disturb the
operator at 1MO for the first morning’s
test, but fortunately nothing was lost as
677 got his dates mixed and did not trans-
mit. ©On the morning of the ninth and
tenth signals were quite steady and
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could be copied with the detector alone,
while with two steps of audio freguency
amplification signals were audible fifty
to sixty feet from the phones. Upon ex-
amination of the logs of Hartford ama-
teurs, 1BHW, operated by our editor K.
B. Warner, was the first station to log
877, the time being 3:01 AM. At 1MO,
G677 was logged at 3:08 AM. This was
April 9th. Radiations set up by the various
receiving tuners caused some inierference.
Static was moderately heavy during this
period, but 6ZZ was heard until 3:56 A.M.
when he stopped transmitting.

The success of hearing 6ZZ brought out
more receivers and the morning of April
10th found perhaps three more ops on
the job, but with all the squealing and
beating of receivers it sounded like dozens.
In spite of this handicap four amateur
stations logged 6Z% for a solid hour. Mes-
sages were sent and about sixty percent.
of them were copied through interference.

Having noticed the slight inecrease in
signal strength ss daylight broke on the
tenth, we popped & wire to 6ZZ and asked
him to transmit from four A.M. to five
A.M. on April 11th. Nope, not for the pur-
pose of fooling the other listeners, O.M.
They were there to stick from 3 A M. ill
sunup. ‘The morning of April 11th greeted
us with moderate static and it sounded
like every receiver in Hartford was fever-
ishly combing the ecther for 6ZZ, ‘who
started calling 1MO at 3:59. This brought
a lull in the tuning as apparently each
receiver was hearing 6ZZ. Four messages
were copied and signals increased amaz-
ingly after daylight, while the static was
almost nil.

Evidently other Pacific Coast amateurs
were getting the “DX’ fever and wanted
to horn in on the tests as 6EN at Los
Angeles logged by 1BHW, calling 1AW.

An amateur takes great pride in his
equipment, especially his rectifier, and will
go to any means to protect it, as is shown
in one of the messages copied from 8ZZ
which read as follows:

Corona Typewriter Co.,

Groton, N, Y

Was Corona worth fixing? Threw it

at wmy dog when he cuught kis tuil in

rectifier.
H. L. Gooding.

The increase in signal strength which
oceurred after daylight prompted a wire
to 827 asking him to transmit from five
A.M. to six A.M. on the morning of April
i2th. We also asked him to listen for
1BGF (1 fifty-watt tube) from three to
four AM. 6Z%Z reported hearing 1BGF
at 8:40 am. but unreadable through
heavy static.

At five AM. on the morning of April
12th it was broad daylight and signals
from BZZ were unusually QSA. Every-
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thing was copied until the sun eame over
the hill at 5:27 when 6ZZ faded out com-
pletely, thereby ending one of the thrills
we enjoy now and then.

The Receivers

1 BGF—Three circuit regenerative, detector
only, antenna 4 wires 60’ high, 60’
long.

I BHW-—Reinartz single circuit, 2 steps, an-
tenna 1 wire 100’ long, 20" high,

1HX—-{Boyd Phelps, formeriy of DZT) an-
tenna 40° high, 225’ long, singie eir-
euit, 2 steps.

IMQO—Three circait regenerative—32 steps,
antenna 1 wire 185’ long, 24’ high.

The CW transmitter at 6247 uses two b0~
watt-tubes on a synchronous rectifier with
1000 volts on the plates, space current 210
M.A. On a wave length of 365 meters the
antenna current is 7.5 amps. A spark set,
which has not been used recently but which
is always ready for action, consists of a
1 K.W. Thordarson transformer; .007 M.F.
condenser made of %7 glass in oil built
aceording to 9ZN’s article in QST; Hyrad
non-sink pap; and pancake O.T. The an-
tenna current at 200 meters is 4.5 amps.

The antenna at 6ZZ is of the inverted L
type with an B-wire cage, 60 feet long and
60 feet high. The counterpoise is 165 feet
long and 15 feet above ground. Receiving
equipment comprises a “Reinariz” tuner,
short wave regenerative receiver, and four
steps of A F. amplification.

Bditor’s Note—The high-voltage syn-
chronous rectifier finds a new role in ama-
teur C.W. operation. Altho almost un-
known in the eastern states many west coast
amateurs, notably 627, 6JD, and 6EN, are
using them with good results.
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The sketch illustrates 6ZZ's layout, which
consists of a 9-inch bakelite disk %%’ thick
carrying four copper segments and driven
at 1800 r.p.m. by a synchronous motor.
The four brushes are regular medium hard
ca.r}.zon motor brushes, " thick x & ” wide,
zet in holders and capable of revolution to
adjust to synchronism. ‘Two brushes feed
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the high-voltage A.C. to the disc and the
other two convey the rectified current to
the filter system. In other words, it’s a

rotary reversing switch, operated synchron-
ously.

T 19

Mr. Gooding says it runs without a hitch
but the primary requirement is that it be a
firsi-class machine job, run perfectly true.,
ete.

#

Amateur Storm Relief Work

By R. H. G. Mathews, Central Division Manager

N the morning of February 2ist the
entire Fox River Valley in the
northeastern part of Wisconsin was
visited by a heavy rain storm con-
tinuing during the eutire day and
the greater part of the Zfollowing night.
During the night the temperature st}ddenly
dropped to [reezing, giving the entire dis-
trict affected a complete coat of ice. The
rain continued and froze as it fell, uniil
trees poles, wires and everything in gen-
eral was covered with from four to six
inches of heavy ice. About 4:00 A.M. on
the morning of the 22nd the temperature
dropped still farther, which was followed
by heavy snow flurries.
About this time electrie

brothers, together with Mr. Bishop of abv,
scraped together = 1% kow. spark trans-
mitter and & regenerative veceiver with de-
tector and two-step amplifier. Although
UZL's regular cquipment consists of OW
apparatus, in omergency the old reliable
spaurk came into its own. As Mr., ¢, J.
{uinn poetically puts it,
“Ashes to ashes or dust to dust,

The CW will work ‘cin

But in sparks we trust
We'll raise that ham with o spurk or bust.”
Within six hours the three of them had the
set in operation which is shown on the en-
closed photo, the three operators shown

wires went down, train
gervice was brought to a
standstill, and the entire
telephone, telegraph, and
power and lighting service
of all the cities in the Fox
River Valley was cut off.
As Quinn of 9ZL put it
“The only means of com-
munication and transpor-
tation was by foot, with
very poor footing at that”.
The next act of the storm
was to bring still colder
weather and high winds,
which carried away tele-
phone poles, wires and
trees, eliminating the pos-
sibility of repairs.

At about eight o’clock
o the wmorning of the
22nd one of the large
paper manufacturers at
Neenah, Wisconsin, went to
Quinn Brothers, who have just taken over
9Z1’s old special license, and asked them
if there was any possible way to get a mes-
sage through to Manitowoc in order to ob-
tain eoal to keep the mills running. Upon
the explanation being given that they were
without power due to the failure of the city
lighting service, he informed them that the
mills could supply their own alternating
current from their power plant, and sug-
ge_sle,ed the installation of a radio set at the
mill.

After some discussion and the ransacking
of all the stations in Neenah the Quinn

being the two Quinns and Mr. Bishop. The
set was tuned to 600 meters and communi-
cation immediately eifected with the sta-
tion of the Pere Marquette Raiiroad, WMW,
located at Manitowoe, Wisconsin. In this
connection it is interesting to note that
the call of the Neenah emergency station,
which was signing 9ZL, was not heard by
WMW until one of the operators of the
Manitowoe station who is an amateur and
was listening on a 20 foot indoor aerial
phoned the commercial station and in-
formed them that they were being called.
#ZL had hardly cleared their emergency
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traffic with WMW when 9DHG at Oshkosh
called with a lot of traffic from his ecity
which he repor'ted to be in the same con-
dition as Neenah. 9DHG had of course
fost his d@krial when the rest of the wires
went down and his power was also diseon-
nected. In order to overcome this diffienity
be had put together & spark coil outiit and
was working with & temporary aerial
strung up in his attic. As the day went
on other siations came in using temporary
apparatus, for the most part spark eoils.
Among these were Lawrence College at
Appieton. Wis,, and FEmmet Platten of
(Green Bay, Wisc. Many extremely import-
ant messages were handled and jnvaluable
aorvice rendered, par’uculariv to the North-
western Railroad O ‘ompany, which had had
several wrecks snd was in great need of
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wrecking equipment. By radio this was
secured and rushed to the scenes of the
various accidents.

The condition ontlined above obtained for
# week in which time 971 handled 250 mes-
sages. A steady watch was kept at all
times by the two Quinn Brothers and Mr.
H. Bishop, all three of whom are ex-com-
mercial operators. The messages handled
related only of matters of extreme import-
ance such as railroad messages, death mes-
sages and supply orders for the stricken
Cll‘f.tl‘li'tb.

By their work the amateurs of Wiscon-
sin have engraved for themselves a place
in the Radio Hall of Fame and have rend-
ered to amateur radio in general a service
which will not soon be forgoiten.

A Symposium on Aluminum Electrolytic

Reciifier Operation
Edite:d by 5. Kruse

fube transmission is a wvital one.

have gone put znd got th~ information.
Clubs, under the s
stations and Mr. Kruse compiled and analyzed it.
which reliance can he plac#d

QST fecls that it is putting forth &

The A.

in these days of the onrushag C.W. the quesiion of a cheap source of plate energy for vacuum
Electrolytic rectifiers have oifered

information suitable {or amateur pucrposes bas heretofore been available. The few oases
where they wocked watisfactorily seem ito have happened accidently. Literature of the art
confined itseff to commercial applications of the restifier—wholly valueless to us amateurs.

B, R, OL.
idance of our Traffic Manager, unearthed the data among their successiully operating
Here, then, is reliable, practical, tested dope upon

distinct contribution to amateur
senting this symposium, and our cordial thanks are extended Mr, Kruse and the Operating Department
members and Cluhs whose co-speration made it possible.—fiditor,

great promise but no reliable

0 We
Operating Department and our Affiliated

literature in pre-

Contributors
This paper is compiled from information
supplied wus by the {following A.R.R.L.
members:
L. M. Dunnam, 8Z7Y, Washington H. E.
Puqsey, 4AT1, Atlanta, ba., M. H. lanco»t
RZF, Lansmg, Mich.; G, R. Clough, Braden-

tnwn, Fla. H. Schnell, Hartford R. M.
Sherrill, AV h.vanston. M.; M. J.
Whitten, Fitchburg, Mass.; Maj. F. M.
Ende, 2DTW, Fi, Riley, Ean.; B. C.

Tompson, lPT Boston; R. H. Bryant, 1YEK,
Worcester, Mass.; &, Biron, P1t’tsneld
Mass.: ¥. A, Miller, 9KV, Emporia, Kan.;
H. D, Hineline {courtesy “The ()gmllatnr”)
Pittsburgh; ¥. Pounsell, Canadian 3J I
Toronto. Other mmnbutmns were received,
but too late to be useful in the preparation
of this paper.

The Good Electrolvt!c Rectifier

This paper wag inspired by the discovery
that many of our members are using very
inferior electrolytic rectifiers for plate
power supply without” being aware what
very poor performance they ave securing.
!f ig well therefore, to start hy defining
; pertormance of a good rectifier.
aood efectrolutic rectifier of the alimi-

num fupe operates cutirely without fis
works on the nlates‘, without any noticeuble
heating, and it iz possible to apply the jull
transjormer voltage to it without o u ap-
preciable nput ntil the, filaments of the
tubes are lighted. [n ntiwr words the vecti-
fier alone, put across the trunsjormer, takes
Ho power.

A rectifier that does not pass these tests
is badly at fault and needs rebuiiding ut
once,

The Number of Jars Needed
Homeone was at one time guilty of pass-
mg out the misinformation that a reciifier
Jar will take care of umcthmg like
volts.  This is absolutely wrong i ordin-
svy zluminum is used und 2s yet we have

no experimental prmf that it i correct
with any grade of aluminum. All the men
who have rectifiers that have been shown

by measurement fo hp performing finely,
rectifiers that will pa the tests
above, are using one for e
50 volts.

The use of Plhlllgh jars is the most im-
portant single item in rectifier construction.
Jars must be added wuntil zeintillating,
sparkling fire no iungp appears on the
plates but only s laint blue glow-—a zort

lar
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. . phosphorescence—is left. All other pre-
sutions cun then be observed but the main

» has been taken care of. If you are
iv ¥ enough to have pure aluminum avail-
able, you may be able to use fewer jars,
bu+ the general rule remains——add jars
until only the faintest blue or greenish
phosphorescence 1s seen.

The Current Density

The eurrent density governs the mmount
of heating which will occur in the cell
“mall aluminum electrodes will heat rapid-
iy and require water cooling of the j¢
or else the use of very large jars. Large
electrodes will not heat, even though the
jar is very small. As electricity at ten cents
per kilowatt hour is an cxpensive thing
with which to heat water, the large plates
are thoroughly worth while. 100 rail-
amperes per sguare inch is too much, but
will do for short period operation. For the
eontinuous work of a relay station or a
phone set, this is entirely too high and a
equare inch should be allowed for each 10
milamperes.

Solutions
No reciifier works properly and contin-
uously if well or ristern water is used;
distilled water is just as necessary as for
storage batteries. "There follow solutions
which appear to give not widely different
results.

{a) Boric acid solution plus slight amount
o amimonia.
{b) Bodium borate.

(¢} Ammonium borate 6%.
{d) Sodium bi-carbonate.

{e}) Boric acid plus ammonia until
neutralized.

{f) Mono-sodium phosphate 10%.

{g) Sodium phosphate.

{h) Ammonium phosphate.

{i) Phosphoric acid 3 ounces to a pint of
water. Add ammonia until neutral.
Then cool and add more ammonia,
using 269 ammonia throughout.

Tn all solutions, ammonia can be added
with benefit. Whatever solution is used,
make it up in large guantities and then fill
the jars; otherwise they will not operate
alike. A large hottle in which some spare
solution can be kept is convenient.

The solution evaporates in use and water
must be added, otherwise the current den-
sity will become too great and heating will
begin. The diluted solutions are inconven-
fent because it is hard to tell how much
water shall be added, as part of the
electrolyvte has crystallized on the glass,
With saturated solutions, one only has to
vefill with water or stock solution and make
sure of the strength of the solution by keep-
ing some undissolved crystals at the bottom
of each jar.

Yoltage Per Cell

‘With very good aluminum and chemieal-

tv pure solutions, it is possible to nperate
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with a voltage as high as 200 per cell. This
cannot be done with the kind of aluminum
ordinarily available, nor can it he ap-
proached at all closely. We have yet to
swe the first rectifier ¢mploying a voltage
as high as 80 per cell which was not show-
ing either excessive heating, which means
low efficiency, or else destructive sparking,
which also vepresents bad efficiency. With
ordinary materials the voltage per jar
must not exceed 50. This means that if
400 volts are to be rectified with a center
tap transformer, there will be required 0
jars, 10 on a side, giving 40 volts per jar.
If we arve rectifying 1000 voits, 50 jars will
be required., The importance of this can
seent by measurements made on an actual
rectifier at 3ZY. When a 20-jar rectifier
{10 jars on a side) was operated at 400
volts, the input to the rectifier with no
tubes connected was 10 watts and there
was absolutely no heating after two hours
operation. Nor was there anything to be
seen at the aluminum plates except a faint
greenish glow. When 1000 voits, which is
100 volts per jar, was applied, this same
rectifier drew 485 watts, warmed up very
nicely in ten minutes, and gave a very fair
wmall-sized Independence Day celebration.
The present rectifier at 2ZY is a 48-jar
affair operated at 1000 volts and drawing
15 watts on no load. This is a perform-
ance that some of our correspondents will
wo a long ways to equal, 'This rectifier,
hy the way, operaies two or three hours
avery evening with no perceptible heating,
although supplying about 200 watts to the
UV-203 tubes.

Efficiency
No real good information on efficiency is
available but it is of no great importance,
as a rectifier which operates continuously
and without heating is undoubtedly operat-
ing at good efficiency.

Temperature of Operation

There is an insistent tendenecy to quote
an operating temperature. Judging by the
information gained in this symposium, the
proper operating temperature is room tem-
perature. In other words, there should not
be any heating of the rectifier and conse-
yuently no rise in temperature.

Life of the Solution

The frequency with which the rectifier
gsolution must be renewed depends on the
amount of use it gets and the purity of the
plectrodes. The best aluminum is not good
snongh and commereial aluminum is far
from being good enough. There i3 also
econsiderable variation between pieces of
aluminum from the same sheet. Hence jars
in the same series will not act alike. It may
accordingly be necessary to clean up some
jars before others and no definite time of
operation can be given,

) Life of Plates
The life of the plates, if they are reason-
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ably pure, depends entirely upon the amount
of electrolysis which they undergo. This
assumes that they are not required to act
as electrodes for a pyrotechnic display, in
which case they will go very fast. Impure
plate< also do not last long since the im-
purities consisting chiefly of ecarbon and
aluminum vompounds remain as projections
while the aluminum wears down between
them, which shortly ruing the plate, making
a earbon or ivon plate out of an aluminum
one, ind causes the re ifler to cease oper-
ating. Huch plates may be detected by their
appearance and uneven operation, a
never glow uniformly «
face,

ey the entfire sur-

Forming

With the ;»ho<pilorie acid solution it is
possible t t up & new cell and put it into
use at ¢, ag fYorming iz almost in-
stantaneous. With all the nther solutions,
gradual forming is nevessary and a satis-
factory job cannot he done with the cells
in series. The proper way to do the thing
is to place all cells in parallel and connect
them to & source of direct current having

voltage of 100 to 200 with a 32 candle
power iamp in series. All aluminum piates
that intend to form will begin within ten
seconds and be done in sixty seconds. Those
that do not intend to form may be dirty
on the wsurface and can be cleaned by
caustic soda or caustic potash and tried
again after careful washing. If no direct
eurrent is available, furming on low volt-
age a.c. can be tried but is not especially
%amsiacmry, and the only remaining ﬁhmﬂ'
is to connect the cells in the way that t.,ev
are to work later on and raise the voltage
gradually. The rectifier can very easily be
ruined by garele% formm?. I‘he full tran»-
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{ormer voltage must not be applied at once
but gradually, remaining at cach wvoltage
until the input to the vectifier has dropped
to practically zero. If at any time during
the process the rectifier starts to heat,
operations must be suspended until it has
become perfectly cool again, Forming s
not permanent as the coaiing dissolves oif
when the rectifier is not used for a time,
hence long periods of rest must be followed
by renewed formation.

Sealing the Cells

ft 18 not generally very satisfactory to
seal rectifier cells as they have to be cleaned
[)Prlodltdllv and the job of cleaning up ifty
jars which contain aiuminum, lead, ¥
and oil, is an esceedingly messy one,
aiuminum elecirodes, however, tend to heat
and corrode at the surface of the liquid
and it is desirable to insulate them through
this surface. This can be done with a coat-
ing of zasvhaltum but never with complete
satisfaction, as the stuff fends to go into
solution and & better material should he
discovered. Paraffin will do if the cell can
be kept quite cool but in summer weather
is likely to let go and come to the surface
of the eell. If an oil seal is used a white
petroleum oil or grease, such as Squibb’s
petrolatum or albolene, will be found useful.

S»acing and Shape of Electrodes
The electrodes should be parallel and

“should not be too close to the sides of the

sar, especially at the suriace, ag boiling
will cecur at that peint if the jar iz too
near. Quite a few rectifiers are vperating
with a lead electrode larger than the alumi-
num one but their performance does not
secem to be spectacularly ditferent in con-
seguence,

A new world’s speed
record established at
the Boston Show. Jo-
seph Seron’s record in
code copying, made ai
the last Second District
Amateur Show, was
short-lived, for here is
Theodore R. McEiroy
of Somerville, Mass.,
new champion, being
presented & cup by the
show manager, after
having received 5134
words per minute.
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Purity of Electrodes

There is no very good test of the purity
of the aluminum. Kxperience seems to in-
dicate that cast aluminum is sgomewhat
more satisfactory in operation, especially if
the slabs are from a ecast block. Cast
aluminum usually containg zinc but is less
likely to contain carbon and aluminum
oxides than is low-grade sheet rolled from
aluminum junk,

The only real test is to try the particular
piece of aluminum and see how it aects. If
it fails to produce the proper even perform-
ance at the working voltage, it must be
thrown out and with it the solution in which
it has been used. If the solution is not
changed a new plate will also operate badly.
A bottom clearance of one or two inches

“u,
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the firm, altho there are degrees of hard-
ness due to the mechanical treatment the
metal receives in rolling. Any aluminum
that is purchased from the Aluminum Com-
pany of America should accordingly be
satisfactory if it is in sheet form.

Cast aluminum is usually adulterated
with zine for the double reason that better
castings are secured and that the foundry
(which gets paid by the pound) gets more
money for the same number of pieces. Im-
pure sheet aluminum is also on the market.
It is made from remelted material that
was originally pure but now contains
gopper, iron, zine and very commonly a good
deal of carbon.

The general effect of the above is that
any aluminum which was certainly pur-
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underneath the electrodes will aid if poor
aluminum is used as the resulting pre-
cipitates can accumulate for some time be-
fore doing much damage.

Sources of Aluminum

Sheet aluminum may be obtained from
the Aluminum Company of America but no
information has been forthcoming as to
the grades, prices, or commercial forms.
Eimer and Amand, 240 West 42nd St., New
York City, supply electrolytic rectifier pletes
which have been formed in advance. ld
aluminum arrester cones are good as ‘e
material has been chosen for a similar pur-
pose. Aluminum rod may be obtained in
the form used in electric and oxyacetelyne
welding. These rods are 36" x 34" and
seem to be satisfactorily pure. Castings
have been mentioned before and if they sare
made to order, care shouid be thken that
the foundry does not add cxcessive zin-.
Zinc is necessary to secure a clean casting
but foundries have a pleasant habit of sell-
ing castings by the pound, which induces
them to add zine or something of that sort
to weight up an aluminum casting.

The aluminum sold in the United States
and Canada is that prepared by the Alumi-
num Company of America and its Canadian
associate company or else is remelted and
adulterated aluminum which was originally
of the same origin. The process by which
the aluminum is originally prepared is
electrolytic and the metal is quite pure. It
is obtainable in only this one degree of
purily, according to the Boston agency of

chased from the Aluminum Co. of America
will be satisfactory.

Cleaning the Jars

When & cell has run for some time, a
milky precipitate appears at the bottom.
if the cell is deep, this will not reach the
plates for some time. When the plates are
reached, the cell should be cleaned up. The
plates are laid aside while the jars are being
emptied and scrubbed. If all the plates
have been working perfectly, they should
not be scratched or handled. If some are
bad, they should be replaced and the rest
used again, but if most of the cells are dead,
it is necessary to clean up all the plates
with lye and a coarse brush, then wash in
water and reassemble with fresh solution.

Volume of Liquid

A large volume of liquid is not necessary
if the voltage per cell and the size of plate
are correctly chosen. A good rectifier oper-
ates at high efficiency, hence a large volume
of electrolyte is not necessary for cooling
purposes or to minimize the effect of
evaporation. Ordinary jelly glasses may
be used for a vectifier suppplying two 50-
watt tubes at 1200 volts, and if the recti-
fier is operating properly will after several
hours uperation have heated so little that
one cannot detect any difference by feeling
the jars. The generally accepted idea that
& pint or quart of solution is needed for
such a rectifier or that a water jacket is
necessary is based entirely on the perform-
ance of ineflicient rectifiers.



Tests of Proper Functioning

Contrary to very general opinion, there
must be no fireworks on the aluminum elec-
trode. A very little thought will show that
gpectacular green sparks on the aluminum
represent considerably electrical energy at
ten cents per kilowatt hour, not to speak
of the great wear on t'he aluminum elec-
trodes which accompanies such a perform-
ance. Fireworks are a definite proof of ex-
cessive voliage per cell and the only remedy
is *» add more jars in series until the
geit llating sparks have disappeared and
been replaced by a uniform glow having
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the appearance of phosphorescence. More
jars may be added until this disappears
also, but it is neither necessary nor desir-
able. The phosphoresceni condition indi-
cates a properly working cell. Omne that 1a
dark may be working properly but there is
no proof.
Rectifiers for Particular Jobs

A—One S-watt fube, 350 volts, 40 mils
(“E” tube or VT-2). Submerged part of
aluminum plates, 1 square inch. Jars re-
quired, 20 for center tap or “bridge” con-
nection, 10 for “wvoltage doubhng” connec-
tion.” (See “Rectifier Cireuits”.)

B—One s-watt tube, 1000 volts, 75 mils
{U.V.203), Submerged part of aluminum
plates, 2 square inches. Jars requlred 50
for center tap or bridge connection, 25 for
voltage doubling connection.

C—COme 50-wati tube, 1000 volts, 100 mils
O.UV"O‘%) Submerged part of aluminum
plates, 2!2 square inches. Jars required,

50 tor nter tap or bridge connection, 25
for voltage doubling connection.

Y—Cine S0-watt tube, 1500 volts, 200 mils
(U.V.203. Submerged part of aluminum
plates, 5 square inches. Jars required, 72
for center tap or bridge connection, 36 for
voltage doubling connection.

For two or fhree tubes use same number
of jars but double or triple size of plates.

In all cases leave %7 to 27 clear space
under the plates.

Foy vectifier “A”, 1" % 6" test tubes are
possible. For rectifiers “B” and “(” jelly

wlasses are OK; for rectifier “D” jelly
u'1asse& or deep drmkmg' wlasses.

These rectifiers are very eonservative
and the size of the plates may be reduced
thirty per-cent for intermittent work. The
number of jars must not {(with commer-
¢ial aluminum) be much reduced.

Q8T
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Filters

A pectifier does not furn oul direct cur-
rent when it is operating on single phase.
supply. It merely turns the alternating
current into a pulsating current. That pul-
sating current is 100 per cent. modulated
at the supply frequency; it carries the very
heaviest “growl” that can conceivably be
put into any supply current and in eon-
sequence the tube set will also have a ter-
rific 60-cvcle growl on its emitted wave.

It is the job of the filter to receive this
pulsating current and smooth it out so that
the current which leaves the f{ilter does so
at an even rate; in other words, is true
direct and continuous current.

There seems to be a general impression
amongst the cheaper broadeast stations
{which usnally use rectified a.c. plate sup-
plyy that one only needs to bridge across
the rectifier a large condenser and all will
be well. This is not exactly true even when
the condenser is very large and is very far
from true if the condenser is kept to rea-
sonable dimensions. [t is, however, possible
to construet a cheap and a compact filter
without using vast capacities and still se-
cure excellent results. We hope soon to
publish a paper on this subject.

The Rectifier and the Radiophone

A rectifier used for a radiophone should
be especially liberally designed and care-
fully operated. Noises that in themselves
are not in the least objectionable are quite
ample to ruin delicate shades of tone when
music is rendered. These noises may be due
to sparkling and boiling of the rectifier or
to a defective filter which was not designed .
but simply put together by guess so that -
much “8l-cycle” comes thru.

An excellent test is to listen to the car-
rier wave with an oscillating tube when the
set is not being spoken or sung into. If
the heterodyne note is not perfectly clear,
that radiophone has no chance of ever turn-
ing out perfect music, regardless of the
system or degree of moduolation. Not one
broadecast station in twenty will pass this
test, which in itself is sufficient comment on
the offhand way the present broadcast sta-
tion is operated.

In the case of one Louisiana newspaper
broadeasting station the “cooking” of the
ractifier is so strong that it can be heard
with a cvystal at § miles and the 60-cycle
hum causes all high piteched notes to “burr”
strongly. Yet this paper is prond of its
phone.

In the case of that station and many
others much time, money and effort hasg
been spent and nothing whatever nroduced
that iz worthy of respect, simply beecause
there has been overlooked the very nbwnuq
precantion of listening to the vutput of the
station in a highly critical mood and then
making the needed changes in the rectifier,
filter and possibly modulation system.



June, 1922

Re-tifier Circuits
©f the three popular rectifier eircuits
the split-secondary seems o be in most
weneral use, probably because it is simple

and its action is rather obvious. This
is shown in Figure 1.
The “bhridge” cireuit is somewhat less

used but has the advantage that it can be
aperated with a transformer designed for
some other purpose and not equipped with

a center tap. This circuit is shown in
Figure .
The “voltage-doubling” c¢ircuit has a

theoretical advantage in that the output
voltage iy higher than the 'nput voltage.
Referring to Figure £ the action is us
follows: assuming for the moment that the
end A of the transformer secondary is
positive the current will flow as shown by
the solid arrows and the condenser €, will
be charged as wmarked. Now <when the
secondary voltage reverses the end B be-
comes . positive and the condenser (. he-
comes charged as marked, while no current
flows into .the mndenser LN ventuaily
bath ¢, and ¢, will be charged to the poak
voitage of the transformer, which is + @
{imes the secondary Vo]tage. Now note
that ¢, and C; ave in series for the output,
#0 this voltage is doubled. Thus if we
started with a secondary having a voltage
of 143 we would now have 2x v 2x 143=
400 volts. This holds only as long as no
foad is applied. If we connect 2 load (some
tubes) to the output leads, the condenser
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¢, will be getting discharged while the con-
denser (i, is getting charged, and unless
the c¢ondensers are very large we will drag
the voltage down to =omething like the
transformer secondary wvoltage. 1In other
words the voltage regulation of this sort
of sef is very poor. That is not necessarily
a disadvantage as a sending station using
oxide filament {Western Electric) tubes is
thus made self protecting.

The voltage doubling circuit is to a cer-
tain extent self-filtering as the variations
across the two condensers are in opposite
phase and so cancel out. Tt will stand much
inore eritical inspection than many center-
tapped rectifiers with alleged filters.

The voltage-doubling circuit has one very
pretty possibility, Where 220 volts A.C.
iz available the voltage-doubling circuit is
all that is necessary to supply 100 volts
plate for a small radiophone using 5-watt
Western Electric “E” tubes (VT-2). This
scheme Fig, 3b has been used quite success-
fully by Mr. J. B. Parker of 8XK. A con-
denser should be placed in the ground lead
to avoid grounding the power line.

Number of Jars Used with Different Circuits

All three of the figures have been drawn
as applying to an output voltage of 400 and
the number of jars in each “string"” marked
alongside. The basis is an zllowance of 40
volts per jar. Whether that particular volt-
age per jar is used or not, the relative num-
ber of jars required by the different systems
iz gtill the same.

The Lackawanna Phone Experiments

HE Delaware, Lackawanna & Western
Raiiroad has resumed the cxperi-
nmients. we heard quite a bit about
before the war in telephoning from
moving trains. With the later im-
provements =nd under the direction of D.
W. Richardson, #XM, of Princeton, some
very interesting resulis have been secured.

Good gignals were obtained with a single
wire on one ear but better re:ulta were
had later with three cages 43%: incheg in
diameter, of six wires each, and suspended
oighteen inches above the roof of the buifet
ear. A fifteen-watt phone set and a de-
tector and two-step amplifier in cnn.]unctmn
with u regenerative s=et completed the
equipment, Tests were made in late Marceh
on the Luckawanna Limited, the station
glgming “DL "

A very good idea was gained in the mat-
ter of what surroundings affect transmis-
sjon and reception. The tests were made
over all kinds of ground and at altitudes
from a few feet above the high tide mark
to two thousand feet above gea level. IInder
the steel superstructure of the terminal at
Hoboken a few jocal amateur sztations, two

on phone, were picked up but there was a
great increase on leaving the shed. Inside
the Bergen tunnel, which is 4,283 feet long

Edgar Sisson, jr,, “ES"

at 3DH, who with G. D.
: Richardson, all of Princeton
had charge of the lLackawanna train

Underwood & Underwood photo,
and 90 feet underground, two C.W. sta-
tions and several szhips were heard dis-

Murray and D. W.
University,
experiments.
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tinetly. On emerging from the tunnel the
signais increased with a “bang.” Going
thru Newark and the {Qranges tests were
made in fransmitting with the phone, which
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was picked up by several stations. When

about ten miles from Scranton, 8ARI was

worked while coming down the mountains
{Conlinved on page 34}

Radio Central

A Paper presented by Pierre Boucheron at meeting of Radio Club of
America, Columbia University, January 27, 1922

UR subject for this evening iz to

be pictorial rather than technical.

have therefore prepared a short

paper based chiefly on the outstand-

ing facts of the big station. I will

first read this paper to you and then we
shall proceed with the pictorial section.
For this we have a number of slides featur-
ing the most prominent sites and apparatus

end entirely. Here we have a huge station
built by a commercial concern for a distinct-
ly eommercial purpose. My only excuse,
therefore, is that the real radio enthusiast,
whether an amateur or a professional (and
by the way many of us here this evening are
professionals) is vitally interested in every-
thing concerning radio. Indeed, one has
only to pick up the average radio magazine

Receiving Shelf at Riverhead, L. I.

at Radio Central. We will follow this by
& short reel of moving pictures depicting
geveral interesting construction scenes and
other incidents connected with the station,
followed by some views taken on the official
opening day, November 5, 1921,

Before we proceed, we shall indulge in a
few preliminary vemarks. Some of you
may wonder why the subject of the evening
shouid be brought up before an amateur
organization, for at first thought the activ-
ities of Radio Central are essentially com-
mercial ones, and this paper deals with that

and glance through the pages fo note the
many znd irequent descriptions of strietly
commervial apnaratus or plants or iginating
not only in this country but throughout
the world as well. This undoubtedly proves
that the average radio amateur is inter-
ted in other subjects besides the strictly
perimental one.

Then too we have in Radio Central per-
haps the greatest radio project in  the
history of the art. In order that we may
bring home the significance and the im-
portance of this latest of American under-
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takings, a little history is possibly not out
of place here. For many years, England
has enjoyed the unique position of being
the sole arbiter of the world’s communica-

[¢2]
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world wide wireless communication. This
means that existing radio and cable facil-
ities to such leading commercial nations as
Great Britain, France, Norway and Ger-

Main Control Switchboard at Radio Central

tion. She has been so to speak the center
of communication—eable communication.
You have but to look 2t any communication
map to have this fact demonstrated to you
in 2 most conclusive maner. Here you will
see the great cables of the world stretching
out far and wide to the must remote cor-
ners. Incidently, you will sce this giant
network of lines merge into oite general
direction or focal point—that of England.
I am not here io tell you that England is
to be censored for this. ©On the contrary,
any other nation would have done ‘ikewise
if placed in the same advantageous y.osition,
and it is only natural to expect this. 'F'hese
factors and the fact that the United States
has not had adequate means of inter-
national communication have not particu-
larly heiped us to develop foreign trade.
It was quite natural therefore that shortly
after the great war, it was decided that if
England was the center of cable communi-
eation, there was no reason why the United
States should not be the center of radio
communication. [t was thus that Radio
{Central was conceived—a 100% American
owned, controlled and operated wireless
central point with facilities for world-wide
wireless communication.

‘With the opening of Radio Central, there-

fore, New York becomes the focal point of

many are now supplemented Ly a direct
radio telegraph service.

Commerce, as we know it today. Jd-pends
upon complex and highly speecialized {a-tovs

- dEkHASE

SFRETT R s

The Antenna Combination

for success, One of its most important
agencies is communication, bringing, as it
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Above: Main Operating Room at New York.

does, the marts of the world within
easy reach of zll. Indeed, without
this vehicle world trade would fail
atterly. Thus it has come to pass
that the art of radio communica-
tion has slowly but surely taken
its place as a necessary supplement
to present cable eircuits, and not
only is Europe and the Orient cov-
ered by the radio system but the
new station recently opened has
been designed to
vide an additional and direct cir-
enit to South Amerie thereby
linking all commercial nations to-
gether.

Radio (Central—Iits Purpose and
How It Functions

Unlike many industries, radio
ecommunication is essentiallv inter-
national in its oneration and world
wide in its scope. For this rea-
son 1t has been the dream of com-
munieation engineers for s al
years to erect a huge transmitting
station al u centrally located point
in such wise s to command a
world wide field of activity. Radio
Central is the wrealization of this
vision.

In the pioneer days of high
power radio telegraphy, a station
functioned ulternatelv ag 8 trans-
mitter, & receiver and a telegraph

entually pro-.

Below: One leg of the antenna.
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office, This involved much loss of time and
greatly reduced trafic facilities, for a sta-
tion had to stop sending Whlle it received
and vice wversa. It, therefore, became
apparent that the ideal radio station should
comprise three separate but closely con-
nected units operating by remote control
and employing # transmitting unit, & re-
ceiving unit and a central traffic office, the
latter Preﬁerably in the heart of the busi-
ness distriet of large cities. The Radio

Jorporation has had this system in opera-
tion for some time and having found it most
eifective has incorporated it in the woper-
ation of Radio Central and other trans-
Atlantic stations.

The new zadio station, therefore, com-
prises these three units which are:

RADIO CENTRAL-—A high power multi-
plex transmitting station located on Long
Island some distance from New York City,
planned to have several separate antenna
systems each designed to communicate with
a given country with remote telegraphic
control from & point suitable to the hand-
ling of traffic.

RIVERHEAD, L. I.—A multiplex receiving
station also located some distance from New
York but separated by sixteen miles from
the transmitter and so planned and arran-
ged as to simultaneously receive all radio-
grams destined to the United States from
as many foreign countries as take part in
the world wide wireless system.
CENTRAL TRAFFIC OFFICE, NEW
YORK CITY—The traffic center of the sys-
tem where all actual radio telegraph oper-
ating takes place. Here radiograms are
gathered from various sources and directly
vadiced to foreign points through Radio
Central and other high power stations.
This direct transmission is accomplished
through the use of a special remote control
system wherehy operators at 64 Broad
dtreet, New York City, do all necessary
transmitting work.

In a like manner reception is accomplished
with similar direct advantages where the
incoming signals are made audible at River-
head, L. I., and automaticaily transferred
over land-lines to the eentral itraffic office
located in the heart of New York’s financial
district. These signals are interpreted and
recorded on typewriters by skilled telegraph
operators at highspeed or are automatically
received by ink-recorders. Final delivery
is then effected through the regular mess-
enger service,

Outstanding Facts About Radio Central

Radio Central Station is designed for
worid-wide wireless communication which
inciudes Europe, South America and the
Far Kast. ‘This Super-Station is situated
at Rocky Point (seven miles east of Port
Jefferson) on the‘ nor?hern shore of Long
Island, seventy miles from New York City.
The station site covers 6,400 acres or 10
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sgquare miles. The consiruction began in
July, 1920, and the first test signals were
zent in ()(‘rober, 1921, a little more than a
year later, a vecord in itself when one con-
siders the great amount of work accom-
plished. 1,800 tons of structural steel were
used to erect the first twelve towers, each
employing approximately 150 tons. FEach
tower is 410 feet in overall height and the
cross arm or bridge supporting the antenna
wires at the top is 150 feet long. 8,200 tons
of concrete were employed for the founda-
tions of the twelve towers, the base of each
tower leg being sunk nine feet below the
ground with a total base area of 360 square
feet. The distance between two adjacent
towers is 1,250 feet or nearly thvee miles
from the first to the twellth tower.

Bach antenna consists of sixteen silicon
bronze cables %3 inches in diameter stretch-
ed horizontally from tower to tower. In all,
fifty miles of this cable has been used for
the first two antenna systems. The ground
system for both aniennae consists of 450
miles of copper wire buried in the ground
in starfish and grid-iron fashion. The first
power-house section covers a space of 130
feet by 60 feet and accomodates two 200
K.W. high frequency transmitting alter-
nators with auxiliaries and equipment. A
sending speed of 100 words per minute is
possible with the use of each transmitting
unit at Radio Central. This means a com-
bined sending capacity of 200 words per
minute for the two completed units. The
present wave length in use is 16,500 meters.
The erection of additional untenna wunits
forming the spokes of the huge wheel and
further improvements which are being
made will correspondingly increase the
transmitting capacity of the big station.

The transmitting range of Radio Central
is practically world wide, as demonstrated
at the official opening when the station was
heard in all parts of Europe, as well as
Australia, South America, Japan, and New
Zealand.

The e¢ocling wond for cooling the water
after it has circulated through the high
speed alternators covers a_ground space of
64 feet by 42 feet and is 7 feet deep. The
pond is equipped with four spray heads
which, when operating, present a beautiful
and ornamental appearance.

The community house for the staff iz a
low one-story building closely resembling
an exclusive eountry ciub. It contains six-
teen single rooms, an official suite, a large
living roomi and dining room as well as
guarters for servants. The engineer in
charge with a staff of fifleen assistants
comprises the personnel necessary to main-
tain the huge station in operation at pres-
ent. The 22,000 volt transmission line was
built from Port Jeifferson to the station, a
distance of seven miles. There are no radio

operators at Radio Central, the actual
transmission taking place by remote controk
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from the Central Traffic (ffice at
64 Broad Street, New York City.

The receiving station working in
conjunction with Radio Central is
located at Riverhead, L. L., sixteen
miles away. No operators are
located here, for the distant sig-
nals are first received by radio,
automatically transferred to wire
lines and received at audible tones
at the central traffic office, New
York City. The action is auto-
matic from the time the signals
are transmitted abroad, picked up
by the aerial, to the moment of
actual transcribing by the receiv-
ing operators in New York.

The final installation at Radio
Central will comprise twelve an-
tenna units supported by 72 tow-
ers, forming so to speak the spokes
of a giant wheel nearly three miles
in diameter. Ten high-frequency
alternators will be employed which
in total will give a power output
of 2,000 kilowatts or 2,700 horse-
power., The e¢lectrical force thus
brought into play at Radio Central
permits the realization of the vis-
ion of communication engineers

to transmit messages to all points
of the world from a single cen-

trally-located source.

The station was officially opened
by President Harding on November §, 1921
who took advantage oi ithe wecasion wy
sending a message addressed to the entire
world. The sending of this message was
accomplished as follows., It was first
punched out on a tape by means of the
Kleinschmidt perforator and then passed
through & Wheatstone automatic trans-
mitter. At a given moment, the President
closed a switech near his desk at the White
House and the message sped on its way
from W‘.shmgton to Rmky Point via the
medium of a direct wire connected fo the
aondmg' relay at Radio Central from where
of course it was broadcasted. Something
like thirty-three nations heard the Presi-
' nt’s  message and these immediately
ackl.. viedged it by means of the oulckest
available method. Bome of ecourse, not
being equipped with high power trans-
mitters, eabled their repiy but the majority
came by radio. Incidently, a world record
for iong distance radio communication was
-established at this time when far-off Auck-
land. New %ealand, a distance of over
10,000 miles, easily copied the message and
reported the gignals quite strong and re-
Tiable,

An interesting contrast to this record
‘transmission is furnished us by some re-
marks exchanged between Guglielmo Mar-
«coni and a reporter twenty-five years ago

The Power House at Radio (entral,

during an interview shorily thereaiter

published in MeClure’'s Magazine for
March, 1897:
—%And how far do you think a
despateh could thus be sent?”
“Twenty ilest” (repﬁe‘d Mr.
Marconi).
“Why do you limit it to twenw
miles?”
“T am speaking within practical

limits, and thinking of the trans-
mitter aznd receiver as thus far
caleulated. The distance depends
simply upon the amount of the
exciting energy and the dimensions
of the two conductors from which
the wave proceeds.”

Twenty miles in 1897—10,000 miles in
1922, In the comparatively short span of
25 wears, radio communication has cer-
tainly made tremendous progress.

There is another little matter too which
may have occurred to you and this has to
do with the recent trans-Atlantic amateur
test. Mpr. Godley had no sooner assured
us that amateur short wave communication
across the Atlantic was an accomplished
fact that some of the general public began
to ask “how come” the fact that amateurs
could with their “home made” sending sets
send across the Atlantic with as low as a
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Bb0-watt tube when it took the commercial
stations 200 kilowatts more or less of
electrical energy to do the same thing. It
has been a hard job convincing these wise
folks that telegraphing across the pond
with comparatively small power at =&
special prearranged period at a most favor-
w.ble time of the year under best possible
conditions was one thing and to telegraph
across the Atlantic with comparatively
great power under all and any condition,
winter and summer day and night and at
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high speed was quite another propositign.
To you of course, familiar as you are with
the wiles of radio, it is dquite understanc'i-
able but it is a different thing to prove it
to the casual observer. I bring it to your
attention only because to some it may seem
rather incongruous to feature Radio
Central at this time when we have not yet
recovered from the glorious achievement of
American amateur radio and its inter-
national communiecation possibilities.

Revision of Fire Underwriters’ Rules

embodies the regulations formulated
by the National Board of Fire
Underwriters to insure the safety
of buildings in which electrical in-
atallations of any kind have been made.

If these requirements are not met, in-
surance may be refused entirely or only
granted at a much higher rate. Rule 86
of this Code covers the installation of radio
equipment and in connection with the gener-
al revision of the code now in progress, it
has been decided to revise this rule.

Certain tentative re-
guirements have already
been drawn up and pub-
lished in mimeographed
form as Letter Circular
82 of the Bureau of
Standards. Any one
especially interested in
this subject may obtain
a copy by writing to the
Bureau, and suggestions
concerning the changes
in the code wiil be glad-
ly weceived by William
5. Boyd, Chairman of
the National Fire Pro-
tection Association, 175
W. Jackson Boulevard,
Chicago, i, wuntil
September 1, 1922,

Meanwhile the proposed changes are being
foilowed by local inspectors to obtain “field
experience”’, which will be the final test of
merit in determining whether or not the
changes will be formailly adopted this
ecoming fall. Representatives of various
interests concerned have met in conference
many times in the past year to diseuss these
matters. Our A.R.R.L. has been duly
represented, by a technical committee head-
ed by Mr. R. H. . Mathews of 9ZN as
Chairman, and at the later sessions by our
formey vice-president Mr. €. A. Service,
Jr. For once in its life our A.R.R.L. has
been in the (for it) peeuliar position of
favoring more resirictive rules and oppos-
ing a fieild whose sentiment it was to ease

THE National Electrical (Fire) Code
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up on the regulations, which is guite con-
trary to the attitude which perforce has
been our representatives’ in radio legisla-
tive matters from time to time. In this
cage the tendency to ease up on the fire pro-
tection regulations was so influenced at
times by the desire to make it easy for Mr.
Everyman to have a radio set that proper
and desirable protection was being sacri-
ficed, in the opinion of our representatives.

Regulations for Receiving Stations
The proposed rules for receiving sets
provide that aerials shall
not pass over or under
circuits of more than 600
volts; that the lead-in
shall enter thru a bush-
ing and shall not be
smaller than No. 14 cop-
per or No. 17 copper-
clad steel wire, B. & 8.
sauge. An antenna
grounding switch will no
fonger be compulsory
but is still desirable; in
any event, however, pro-
tection is to be secured
by the use of an “ap-
proved lightning arrester
which will operate at a
potential of H00 volts or
less™, which shalil be con-
nected and located as near as practicable o
the point where the lead-in enters the build-
ing. When an antenna grounding switch is
installed it shall in its closed position form
a shunt around the arrester. The same
gauges apply to the protective ground wire
as to the lead-in. Water piping is endorsed
as a good ground connection but gasg pip-
ing is barred. It is to be noted that the
protective ground may be indoors or out.
The receiving sget ground wire also must.
be not less than No. 14 copper or No. 17
copper-clad steel and if run in full ecom-
pliance with the rules respecting the pro-
tective ground wire, it may be used for both.
purposes.
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Transmitter Regulations

Transmitter iead-ins shall not be smaller
than No, 14 B, & 2. gauge and all h.f. con-
ductors must be firmly mounted five inches
elear of building, ete,, and both aerial and
counterpoise lead-ins shall enter thru a
bushing or tnbe having a distance of at
least ﬁve inches io extraneous bodies. A
drilled window-pane iz OK'd. Antenna
lead mnd counterpoise as well, if used)
shall be capable of grounding fhru a double-
throw knife switch having a break dist-
ance of 4 inches and a blade not less than
inch hy %% inch, this switch being
mounted to clear the building wall, eic,,
by at least 5 inches. Slate bases ave not
recommended. It is at present contem-
plated that the switch may be located either
inside or outside the building. The protec-
tive ground wire shall be at least as large
as rhe lead-in and not smaller than No. 14
B. & 3. Preference is given Water-plpmg as
an earth connection, with gas piping pro-
hibited. The uperating ground shall be of
copper sirip not less than % inch by &%
inch or of copper ar copper-clad steel having
a periphery of at least % inch (for wog-
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ample a No. 2 B, & 3. wire). Neither

ground need be insulated.

When strect mains supply the power the
eircuit shall be installed in approved metal
conduit, armored cable or metal raceways,
aven if lead-covered wire is used. A surge-
protecto. shall be installed c¢lose to and on
the supply side of every transformer, gap
motor, generator motor, ete., consisting of
one of the following: (1) two condensers
(not less than % mid, 600-volt test) in
8 < acvoss line with mid-point grounded,
‘h «--Jndemer shunted by a fixed
gap not over # inch beparafmm {2y
two vacuum type protectors in series across
line, mid-point grounded; (3) non-inductive
registors across line, mld -point ounded ;
{4) electrolytic arresters such as the alumi-
num cell type. In no case (thank heavens!)
shall the ground wire of the protective de-
vice run parallel with the vperating ground
wire when within a distance of 30 feFt nor
may the protective ground be connected to
the operating ground or ground wire.

We live in hopes.

—K.B.W.

Circuits

'HERE is much confusion among am-
ateurs as to the proper name for
the type of transmitting circuit they
hasic

use. ‘There are only a few
types and just a few words will

elear up the matter for keeps.

In the first place these are all Armstrong
cirenits, in that they make use of the feed-
hack principle discovered by E. H. Arm-
strong. Different investigators subsequent-

ly developed their own irick oscillators,
gach varticularly suited to their own pur-
pose, and theiv names are commonly associ-
ated with their circuits. There are a ¢
number of such hook-ups but four
ones which are encounterced daily. A few
words on each will enable the reader to
identify the oscillators he sees in his later
reading.

The Colpitts ecircuit has as its distin-
guishing feature a sevies condenser in the
ground lead, across which the grid and fila-
sent are connected to secure a direct volt-
age feed-back. It may also be shown in

this circuit thal ithe r.i. power is intro-
duced.into the aerial circuit by means of
charging the condenser formed by the an-
tenna. In other words, it i3 a capacitively-
coupled circuit.

the Hartley is the simplest of the
electromagnetically-coupled circuits. It is
sometimes known us the *split-inductance”
hook-up, the filament tap to inductance
being between the anode and grid connec-
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o = feversed
_[‘E”é}:‘,‘ﬁ:}'e! = feedback

‘

tions. Ovrdinarily aerial and ground eon-
niections ave taken off this same inductance,
but the closed oscillator of Hartley’s may be
inductively coupled to the antenna ecirenit
and the arrangement still be & Hartley.
The Meissner cirenit differs radically
from the Hartlev, even from the Unupled
Hartley circuit, in that the grid and anode
inductances are not electromagnetically
coupled to each ofher. Instead, each is
coupled independently to the antenna ecir-
euit inductance. If anode and grid cireuits
are coupled directly to each other, it is not
& Meissner circuit., Over a considerable
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band of frequencies the Meissner cireuit
will work without change in grid or anode
inductances, the said circuits functioning
aperiodically and the wave length being
determined by the adjustments of the aerial
circuit,

It’s somewhat difficult to find a name for
the last civcuit shown, which differs con-
siderably in its action from any of the
others. Its nearest neighbor is the Hart-
ley. If that portion of the Hartley induct-
ance comprising the grid circuit be hent
back and telescoped within the remainder
of the inductance, we get this new arrange-
ment, which has been called the “reversed

v
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feedback” circuit by Mr. R. A. Heising.
In bending back this portion of the induct-
ance to form a grid tickler it is necessary
either to reverse the direction of its wind--
ing or fto reverse its terminals—whence,
presumably, its name.

The student of eircuits will find much
that will interest him in a& most compre-
hensive and profusely illustrated article
by R. A, Heising entitled “The Audion
Oscillator”, appearing in the Journal of the
American Institute of Electrical Engineers
for April and May, 1920,

- K.B.W.

QORM--Local and Domestic

By Gordon Peck, 2HC

THO was the guy that said,
‘There’s always something to take
the joy out of life?” I'm sure
I don’t know but nevertheless
there is much truth contained in
those words.

Wireless is no exception. Ah, how well
we amateurs are aware of it. We talk
about it, read about it and worst of atl we
are compelled to listen to it. You all know
what IT is. QRM is the answer. Hvery
effort is being made to conguer it and
through the heilp of the A.R.R.L. and the
hearty co-operation of the amateurs, the
tocal part of it ['m sure, will be eradicated
to a certain extent in the near future.

Local QRM, although by far the worst
enemy, is by no means the only one. Take
for instance Domestic QRM. ©Oh boy, there
is no real wild and wooly amateur that
ever escapes this terrible mutilation of his
tranquility, espeecially if his family has &
full complement of brothers and sisters.

For example take George, an honest-to-
goodness BUG who would like nothing
better than to grab up about ten thousand
dollars worth of nifty instruments, VT’s
and the usual junk, build himself a shack
on top of the highest mountain he could
find, safe from ail intruders, where he
could jab away at the old key to his heart’s
content and not even have to stop for meals.

But alas! George is no exception nor is
he any privileged character, having to go
to school just the same as the other fellows
and (im his mind) wasie a perfectly good
six hours a day for six days in the week.

Of course all he ever thinks of in his
English or History period is that mnew
hook-up or something-or-other and to his
bitter misfortune he generally gets called
upon to answer some fool question on
Ancient History., Naturally it
comes just as he is carefully seribbling out
the swellest little diagram of how to make
a crystal oscillate or somethin’ that you
ever saw. As usual, dire calamity follows,

%

always-

the result being something like this:——

“George Smith, what did Caesar say to
Brutus in his last breath?”

Poor George stiffens a bit and seram-
bling fo his feet, sputters out something
like this, “Did you call on me, Teacher,
er-er-why-er-Caesar didn’t strike h-his wife
t-tall he-er—7"

QRMQRM-LET MEE NOTHING BUT |-

SEE-WHY THAT =] QrMm- QR M
ONE ISN‘T LISTEDF ALL THE TIME. |-

“STOP”-¢ries the teacher, “That will
be enough, (ieorge Smith, take your seat.
You are very inattentive.”

Whereupon poor George takes his seat
amid much gloom and humiliation yet
secretly glad that’'s over with.

At last the bell and, hootin’ cooties, what
a rush! George’s one and only idea is to
get home fo his shack as soon as possible
if not sooner. Immediately on entering the
room he quickly dashes to the table, silams
in a switch, clamps the cans over his noble
domled and from thence on is lost to the
wor
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Now right here is where the Domestic
QRRM comes in. It usually begins like this:

“Oh Q;’rﬂnrg'xe, Georgieee, (reorgieeeee do
you hear me”

Georgle relucantlv hashes out some QR’s
and an ; “AS OM” and slowly proceeds to the
head of the stalrs

“Yes, Ma.”

"(:-ﬂorge, I want you to go to the store
for me right away. It will only take you a
few minutes.”

“Qooo Gee, Ma could you wait just five
gunutﬁab more and I'll promise to come right

own.”

“Alright only five minutes now.’

A few mmutes later, “Oh \Lreorg'zee"’

*Yes, Ma”

“You ecome right down here this minute.
Bridget must get the washing done today
and she is all vut of soap g0 you must go
immediately.”

No use, he's been up against this before
and past experience says go to it. So, with
&, “Sorry Ma, I i’orgn and 2 minute more
in the shack to send, “QRX PSE OM CUL”
he makes his exit.

Back again from the stove he imediately
begins his poundlng‘ of hraqs, thinking that
at last he is free, when to his horror along
trofs little Sis with:

“Pm going to Jumme for supper and
Ma says its too far for me to 20 alone so
vou will have to take me over.”

“Suiferin’ caffish, can’t you go alone, why
the—Oh what's the use, I suppose L'l saye
time by going right away. Hurry up, 8is,
and get on your duds,” and he’s off again.

A while later George returns with the
idea that at last he will be unmolested,
when to his dismal shack comes the sweet
notes of the dinner gong and now no hope
until after grub. He iz at least thankful
that in some mysterious way his homework
%15’ all done and he won't have that to bother

im.
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But this Domestic QRM is not so easily
gotten rid of, for no sooner does he get
settled down for a mnice long chat with
8PDQ, 6BVD or some other distant station,
than in rushes Kid Brother with sonme un-
done Algebra and as father has gotten just
a bit rusty in math in his old age it is
naturally up to poor George and again he
is compelled to make the great sacrifice,

And so it goes day in and night out, at
least g0 it seems fto go to George bui as a
matter of faet—-Shhh! don't say a word,
GGeorgie makes good use of it very often as
an excuse for 2 QTA to some bug who is
sending just a httle to fast, George in turn
replying with a “Sorri oM bt QRM radio

THE LACKAWANNA PHONE hXPERI-
MENTS.
{Continued from puge 26)
about 65 miles per hour, the voice being
very clear both ways and heard all over

the car. BRH and 8BUW were worked in
Scranton. ABUW was repeating back a

message when the train went thru a tun-
nel with hardly noticeable eiffects on the
signals. Two way communication was car-
ried on for twelve miles until going around
a mountain when 8BUW was lost and not
picked up again until the train had ascended
to a large lake. Here 3ADQ and RAOE
were also listed.

A summary of the log between 5: 1*“% and
7:10 paw. on March 26th following sata-
toing were heard in the order named: 2BRB
QRZ, 1RX QRK, ?BK QSA, 1RX QSA,

(about 40 miles from Seranton poing
60 miles per hour) 1ARY loudest so
far, 2BM QRK, 1RX very A, {now
passing  over Nam and sip mnuch
stronger) 10ONI QRK, 1RBQT, € RK 1GM
very QSA, ZAHU QSA, 1ADL very 28A,
ZACY QSA (near Blainstown, N. .I.}

Mr. Richardson explains that when he
lists a call followed by “QRK” he means it
was readable about 70 fm-r tmrn the ioud-
speaker with the train windows open and
HQSA” means readable about two bilocks
dway when the train happens {o be at
station. During the evening of April 5th
the Tollowing were picked up: 2BFX, 1K,
320, BOGZ, 1WQ and 2YB all very A
SAWU, SAHE, STT and RAVT ull QSA;
1AZK and 1CO hnrh i\RK ‘11 PM)

i R Q and h('(r’h 411
QSA' 2ACD, ANO, bAlV 2AHN, 24

FAJV and X/&NK {7} all QRK: uz 1;11d~

night) 2AZE, 9UU. 18N, 2A vR
9DKY, 8ARN and 8017 all very Q8A; ),
RGO and RAGO all QSA; m‘xWP BYANR

DAUL, 90X and RAAG all QRK.

“The loudest station of Jl, I think, for
long distance, was 9DCX, which was little
less than brutal,” says Mr. Richardson.

(Concluded on page L0)

¢
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de AMERICAN RADIO RELAY LEAGUE

Qur QST

ITH all the other magazines turning
eagerly to popular radio because of
the preater financial veward to be

obtained in Hw big field of broadecast fans,
we are more than ever determmed that (J\T
zhall remain a magazine “of, by and for
the amateur”.

Our Board of Direction recently had to
consider the duestion whether or not our
QST should be changed into =z popular
mag‘azme devoted to “the man in the street”,
in order to survive finanecially. BSonie !*uul
and collected mind on the Poard usked
“Why? Why should we? QST is the
mouthplece nt our association of mlateurs,

and if we can’t \uppovt it as such it's time
That
it

judgment prevailed, of
justifies itself more every
«all he one magaune devoted
to the practical amateur! It isn’t worth a
cent L0 us amateurs to own & magazine
telhng how to eopy broadeasts on a needle
stuck in a potato for an aerial and a ground
in mother’'s tlower-pot, or in tedious wun-
swers to “how far away is 200 meters?”.
There’s another angle to this thing, 00,
All the broadcast listeners aren’t “dumb-
bells”, as T.0.M. has it—not by a jusiul.
A great many of them are going to hecome
real amateurs and %hey’ll need a real ama-
teur wagazine, 'They'll he wanting to
transmit snd they'll outgrow single-circuit
tuners and they’ll be curious as vo what's
happening in fhelr sets. There iy where
T will come in—we purpose to continue

Qs
to be o magazine devoted to the practical

we quit”.
course, and
day. ‘There

improvement of shori-wave bwo-way eom-
shumication! _
While we're talking azabout new-comers

and listeners and things we want to pro-
test the occasional characterization of the
new radio folks s amateurs. They’re not
amateurs. An amateur is one who pursues
a line of endeavor for love thereof and not
for commercial pain.  Broadcast listeners
of ¢oorse have no financial incentive but
neither are they interested in vadio as such,
but rather are concerned only about hearing
something and hang how they get it
They’re not amateurs—they are radio fans,
novices. We hope that some day they'll
becowme amatenrs but they are not today.
QST then is {ov us amateurs. TLet us
suport it and boost it in order that we may
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have a constantly-improving forum in which
to club our ideas. The life of any maga-
zine is dependent upon its advertising and
advertisers don't advertise except where
they get results. It is therefore the duty of
us amateurs always to mention QST in
writing sdvertisers, jetting them know that
the business comes because they ddvertlse
in our magazine. This support from our
members, always an mlportant fhmg, is
more than ever vital in this day of over-
sold factories and many magazines. “Al-
ways mention QST when writing to adver-
tisers”, please—it helps all of us. And tell
the new folks about QST: they drift info
wireless vather accidentally and it may be
weeks before they hear of the ARR.L. and
its magazine. Put them next, so that they
may learn of an amateur magazme and,
as they awake to the knowledge of what it
means to be an amateur and a member of
the League, they will be one with us in the
support and improvement of our QST

Opportunity

OMETHING is about to happen in radio
reception methods. We don't know
what is coming but something seems

about to arrive and the air is charged with
‘xpvctatlon It seems fairly u,ertaln that
present day svb,tems of radio receiving are
about to be vastly improved, so greatly in-
¢reased in efficiency that what we will call
modern equipment will ere long be regard-
ed as crystal detectors are today.

A rumor of a new method of reception is
worth exactly nothing. But when carefully
wuarded reports start drifting about from
Ee-vmal places one begins to wonder if where
there is so much smoke there might not be
a little fire after all. For example, it seems
weoll  ostablished that Armstrong has a
method of “super-regeneration” little short
of revolutionary, which he is almost ready
to announce the world. Dame Rumor has
it that, using two valves, the new system
produces telegraph signals around a million
times as good as a single wvegenerative
andion of today. Somewhere we picked up
the report that the idea is to prevent
“spilling over” as the oscillating point is
approached in regeneration—in other words,
to be able to carry regeneration on and on
without breaking into oscillation—and that
this is done by feeding alternate negative
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and positive resistance into the detector
eircuit, the resistance effects being created
by the second valve. From France comes
a report of a remarkable improvement in
W, telegraph reception wherein, instead
of heterodyning the incoming signals by
means of an oscillating detctor, the signal
trains are caused to modulate the oscillat-
ing output of a feeble oscillator almost ex-
actly as in a present-day constant-current
radio telephone transmitter, with results
said to be much improved over the more
usual arrangements. Dr. Chaffee of Cruft
Laboratory has something up his sleeve,
too—something involving “antenna ecircuit
regeneration” in addition to c¢losed circuit
regeneration, some more of the business
of coupling a generator so as to feed nega-
tive resistance into s ecircuit to reduce iis
decrement and increase the current effects
produced in it by the signal.

Much thought is being expended upon
radio f{requency amplification itself and
altho there is still considerable to be de-
sired in its performance on 200 meters and
below, undoubtedly it will e *“whipped”
soon,

We should say that a remarkable oppor-
tunity to produce wonderfully-improved re-
ception awaits the amateur who can devote
gome time to intelligent experiment in these
directions. Perhaps a new line of thought
will be opened up which will lead on to an-
other epoch-making invention; in all prob-
ability that amateur will enormousiy im-
prove his station’s receiving performance,
which in itself is sufficient veward; and at
the very least he will have had a most inter-
esting and instructive course of experiments
in electron tube action. Why dont you

try it?
Men Wanted
RE you an amateur? [f so, do you
£ belong to the American Radio Relay

League? If you don’t, please read on:
There's an  association of amateurs—
the veal amateurs who do things—Iknown
asz the ARR.L. The only reguirement
for membership in it iz the possession
of a bona-fide interest in amateur radio.
Accordingly aimost anybody who wishes
to can become a member but the radio fans
who are only casually interested in wive-
less are not Jikely to find much in the
ARR.L. which appeals to them. If you,
Mr. Header, are concerned only in the re-
ception of signals and have never & siray
thought as to what is happening in vour
set or why, or about how o improve re-
sults, then turn fo something else in QST
to read because this page won't interest you.
However, if radio appeals to you for radio’s
sake, if vou're actuaily interested in find-
ing oot what s going on, if vou like to
experiment with radio and can get a thrill
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out of making your own apparatus perform
for you, then either you're an amateur or
you're rapidly becoming one. And in either
case you ought to belong to the A.R.R.I.

The League is a national organizatiom
of men like that. 1t is “of, by and for the
amateur”. Its directors and officers elected
by its membership, are prominent amateurs.
It governs its own affairs. It is not or-
ganized for profit and has no capital stock

and no owners except its members. It is
the standard-bearer in samateur affairs,

recognized by the government as the spokes-~
man of the American amateur.

The A.R.R.L. is primarily interested in
radio telegraphy. Anybody can understand
a phone and so it soon palls, but telegraphy
goes on forever., The obvious activity of
the lLeague ix the relaying of f{riendly mes-
sages by telegraphy between its member-
gtations, without charge and for the fun
of the thing. Radio of course iy a hobby,
and capable of being followed in many
ways. The method pursued by the League
we feel is an entrancing one, and one which
has stood the test of time. Relaying pro-
vides every possible working test for appar-
atus, teaches real operating, establishes a
splendid fellowship amongst amatenrs,
makes co-operation absolutely imperative.

But the A.R.R.L. iz much more than an
organization of relayers. [ts members stand
united for legislative representation and
protection, as a power for the enforce-
ment of orderly operating and the courte-
ous use of the ether. Above all it is a
gang of doers-—active lovers of the wireless
game who, thru the co-operation afforded
by their bonding into & unational suciety,
are able to stage szpecial amateur vadio
affairs which provide an enjoyment of radio
not to be found in desultory listening o
radio felephones. We relayed o inessuge
From the Atlantic fo the Pacific and the
answer back-to the Atlantie in wix oand @
half minutes! CQur west-coust stations talk

matenrs in Howadi! 8 gk af  onr
member-siations have been heurd in Europe
nd soon we'll be able to talk with amuteurs
s pogulariy, Every night our thousands
of members get on the air together and
talk to each other, relay wmessaves, make
X . oy radio.

You can do these things too, if vou want
to. Radio amateurs are ordinary human
beings. [t doesn’t require & super-bean or
& millionaire’s income o build and operate
a real gtation. You can learn to do these
things and have just as much fun as the
rest of us—if{ wou have the inclination to
become an amateur.

The AR.R.L. would like fo have vou as
a8 member, if you are interested. Pona-fide
interest is the vequiremeni. The oniy
charge is the annual dues of £2.00, which
also includes a wvear’'s subseription to this
magazine, OST. COME ON IN WITH
THE GANG!
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A NEW DEPARTMENT

In recognition of the rapid approach of
the day when American amateurs will work
across both oceans with comparative ease,
and for the asgsistance of the amateur
movement in other countries where similar
aspirations Are pussebsed by radio experi-
which will be devoted to the presentatmn
of information particularly looking towards
the establishment of international amateur
relay work.

Clommunications and news items of in-
terest, particularly reports of amateur
activity in foreign countnes, are solicited.

It surely seems that regular international
amateur communication will be an accom-
plished fact before long. As a direct
result of our A.RR.L. Transatlantic
Tests great interest is being shown in the
subject in many corners of the worid, and
we have the feeling that next fall w111 see
its realization.

Amateur work with Canada, of course,
we have had so many months that it is
now a commonplace; yet do not all vf us
remember the real thrill that came with the
knowledge that here were amateurs of iwo
different countries actually breaking thru
national barriers with private cadio and
knitting themselves into a common brother-
hood? In just that same way we believe
the amateurs of one country after another
will come onto the air with us, and in not
many months we will have an international
affiliation. And (h Boy!{ the thrill then!
They're not all gone out of amateur radio
yet—nat by several micros,

As veported in the last QST, 8ZAC in
Hawaii has established two-way mmmuni—
cation with the U.S., and details of this
rpmarxable work are found in this depari-
ment. In our April issue we told of the
tests of 370 with Venezuelan stations, and
in our next issue we will have an interesting
account of conditions in Porto Rico, sarely
justifying the expectation that the amateurs
there will be QS0 the U1.8.A. by next fall
and linking us with Lutin-America as
soon as the latter is ready, They're coming
there ton, fellows—there are amateurs in
nearly every important city in South Ameri-
ea, under restrictions it is true but getting

INTEKNATIONAL
Amateur Radio

sufficient authorization in many special
cages to make possible amateur intercom-
munication with the southern hemisphere.
Around Buenos Aires in particular there
are several good private stations, one af
least having a phone with a range of
several hundred miles.

In Holland there are many enthusiastic
amateurs, most of whom apeak English,
No transmission is permitted there yet, but
with Britain and WKrance recognizing her
amateurs we do not believe it will be lon
before the Dutch amateurs are accorde
similar privileges.

Now for good news! In France the lid
is off and amateur transmitting licenses
are being issued! We have heard that the
general limits arve put at 100 watts of
CW. on 200 meters. While that is not
overly generous, we immediately have hopes
of connecting up with them. Just a shork
while ago the French amateur magazines
were publishing lists of British amateur
calls and Wondermg if ever thev eould
publish any of their own. We join with
hams the world over in offering hearty
eongratulations to the French amateurs.
¥FB, OM!

The French calls so far issued are simi-
lar to those in our own country, running
BAA, BAB, BAC, ecte., and already quite
a few licenses have bheen issued. The power
and wave length vary, it seems. For ee
ample, 3AB is Mr. Leon Deloy, Nice, who
has something over § amperes of C.W, in
the antenna on 525 meters. Mr. Deloy was
attached to the U.S.N. Communications
Otfice ut Washington during the war, and
is well known to a number of American
amateurs. H#AD at Juvisy-sur-Ovge at
present has a 900-cycle spark on 200 meters,
0.7 amp. in the derlai but with a .W. set
coming up. 3AE in Paris has C W, on 200
meters, and 8AH has C.W. and phone on
200 meters; ete. Hoon we’ll have fo send
our tifteen cents to Paris for a French
call-hook,

Mr. Deloy seems an easy leader in the
new Frvench amateur field. Dr. Corret,
editor of “La T.S.F. Moderne”, speaks of
him as their “A.R.R.L. man”. He has had
much the same experiences with C.W. as
we fellows have—{or a long time 2 amps,.
was his maximum, then he “got the com-
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bination” and now he has 5 amps. This is
obtained from two H0-watt tubes with 2000
volts A.C. on the anodes. Mr. Deloy works
nicely with Friend Burnham in London,
roughlv 800 lmles. Blackpool, Aberdeen,
awd other points in the British Isles at
distances up to aboul 1000 miles.

"In (reat Pritain things are humming.
Numerous amateurs are now keen on hear-
ing U.S. signals and it looks like there
should be several hundred of them ontfitted
f:-uﬂ'iclentlv for this purpose by next fall.
There are bhetween fwo hundred and three
hundred transmitting licenses issued in
HEngland now, under vestrictions of course,
but the prospects for high-powered ama-
teur transmission in special cases seem
equally favorable, For example, the Man-
chester society, in cenjunction with Mr.
Burne, British 2KW, the most zuccesstul
of the British coniestants in the Trans-
atlantics, have received pm“mission to use
a special aerml and a power of 1 kow.,
O W., which was granted them especially
for the purpose of endeavoring to connect
up with American amateurs. Fellow U.S.
amateurs, ’shes. Fnglish amateurs are out
to transmit to America and rhpv 11 be on
the air very shortly with « big kilowatt
of W, We've a job ahead of us, to get
busy on veception methods and be veady
to copy them when fall weather comes.
We're better now on transmission than we
are on veception, and we will have to over-
ecome that if we have international aspira-
tions.

The British amateurs want to improve
their eivers and want us to send every
night at an eavlier hour than vur DX work
asually begins, as it is a killing job to sit
up every night until 6 a.m. in quest of blgs.,
What they need is signals around 6 to
pm. Eastern &tandard Time, and we ar

advised that there are quahhed amateurs
in London, Manchester, BEirmingham, Liver-
pool, Blackpoo’] Aberdeen, ete., ready and
anxious to listen. Our Operating Depart-
iment probably will conclude arrangements
for special tests at an early date.

The English amateurs arve getting on
guite well. Tt seems probable that the 1000
meter wave length will be abandnned there,
arnid 400 nsed instead, a:hlch is gratifving.
Most of their work at present is phone,
CW. telegraphy ?nmnp: rarely used
spark never, the average wave being 35
weters, They ar <nomahzmg‘ on low-power
transmission and ulira efficient reception.
Their 50-watt phones cover the country;
for example W, W, Burnham in London is
ulariy phoning as far as 217 in Aber-
deen, 500 miles, on ten ﬂ.wrt';. day or night,
uﬁng two valves for reception, one radio
frequency amplifier and one detector while
with 2 amps. on 260 meters he works voice
fo F’rench RAB in Nice.

The next winter is going to he a memor-
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able one, feilows. Our cue is to do onr ut-
most during the coraing summer to brmg
our equipments to perfection in point ot
both reception and transmission. [f we

don’t we will fall down in & wonderful
opportunity, while if we do—the world is
ours!
—3.B.W.
We ought to be able to hear ¥rench

8AB’s five amps. of C.W., atrays permitting.
Mebbe Godley will dust off the ol’ Super and
¢ive it a whirl from—Qtter Cliffs would be
& good place.
BSALN in Washington, T .G._, and #YD
in East Cleveland, Ohio, report the signals
of 82AC of Hawaii. &»ZAb has retaliated
by reporting 1XM at 7:10 p.m. H.8T. on
April 14, on 200 meters. Some DX!

We wonder whar next. And where oh
where are the Bparks these days?

Messrs, Burnham & Co. of London an-
nounce that, owing to the growth of busi-
negs it has been necessary to transfer their
wireless department o & new company,
“Burndept Lid.,” with offices and factory
at Blackheath, 8.E.3, and showrooms at
298 Shaftesbury Ave., New Oxford B3t.,
W.C.2. Demonstrations ave given on most
Sunday afternoons and a cordial invitation
is extended to all American amateurs who
happen to be visiting in London to eall on
them.

The A.R.R.L. E'nard of Direction has a
committee known as the International Ad-
visory Commititee of the A.R.R.L., whose
function it is to aid in the development of
amateur relay work in foreign countries.
The League does not believe it wise io
undertake the formation of foreign branches
of the AR.R.L. even upon request but will
gladly be of every possible assistance in
the. ‘wrmatlon of societies “of by dlld for
the amateur” in such countries. Corre-
spondents desiring data are invited to
address the League secretary.

And now a little relay,
April 21, CZF ex-GALE worked NOF in
Nﬂqhmg‘ton 0. O, direct and took a mes-
sage for Hawaii, landed it immediately fo
GZAC in Maui, and in a few minutes passed
the answer hack to NOF., Washington to
Hawaii with but one relay. Hot dawg!

record:  (u

Foreign riodical«

It is interesting to vead the foreign radio
magazines. 'There is much in them that is
new to us and we find them particuiarly
holding our interest when they deal with
amatenr problems in their countries. For
the information of our members we present
a list of those known ta us, with their U.S.
subscription prices.
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The two leading British periodicals are
now combined in a weekly, known ag “The
Wireless World & Radio Review”. Address
12-18 Henrietta St., 8trand, London, W.C.2.
BSubscription 2§ shillings per annum.

In Holland there is *“Radio-Nieuws”,
the monthly organ of the Nederlandsche
Ver. voor Radioc-Telegrafie, printed in
Duteh. Rate 10 florin per annum. Address
the wecretary, B. Slikkerveer, Columbus-
straat 187, The Hague.

France has several radio wmagazines.
“L’Onde Electrique” is a new wmonthly,
organ of the Bociete des Amis de la T.8.F,,

subscription 85 francs. Address J. Cornu,
102 bis, rue Didot, Paris XIV', “La T.8.F.
Moderne”, vhlch frequently has been

quoted in QST, is published .xt 11, Avenue
de Baxe, Paris VII°, rate 36 franes per
annum. ‘There is 4150 an  engineering
periodical, “Radioelectricite”, published by
the Suciete de Publications Radiotechnique,
12, place de Laborde, Paris (8°), subscrip-
tion 36 fr. per vear.

In Italy there is “L’Audion”, published
twice a month by Audion, Via dell’Alloro
19, Firenze, as the organ of the Radio Club
d'ltalia, subscription vate 50 gold francs
per annum.

We wouid be pleased to learn from our
 readers of any other foreign publications
of possible amateur interest.

‘

The Hawaiian Achievement

A.R.R.IL. members are hereby advised
that relay traffic for Hawaii may be ac-
ecepted. It should be routed via 6ZAF, 6Z4Q,
8ZR, 67ZB, 6EX, 0ZI, 6ZF or TYA, all of
whom are regularly QSO 8ZAC in Maui.

Thereby hangs a tale. In December last
West Coast amateurs were given a thrilling
kick by veceiving word from Hawaii that
they were heing copied there extensively
by . J. Dow, then located on the isiand of
Kauai. Mr. Dow had call letters of 6ZAC
but no transmitter, and of course wanted
one, in the hope of connecting up with the
imainiand. In a number of persunal letters
to 8ZAF he cxpressed a desire o have a
set similar to G6ZAF because of its good
clear wxgnah, and accordingly s =et was

de<1gned for him on these connections by
Mr. . M. Best, built in San Francisco
by Mr. Heintz, and presented to 87AC by
the magazine “Radio” in counsideration for
certain  work he is doing {for that
journal.  The new set wayg tested at
Berkeley and heard OK by Dow, where-

upon it was knocked down and shipped to
him. Of course those in on the game counted
the days until the time the packages should
reach him and the probable time it would
take him to get into operation. On April
11th und 12th 8ZAF sent him long broad-
casts m response in a Ietter, giving direc-
tions for funing the set and anprommate
location of helix clips, ete.,, and arranged
to test with him at 11 p.m. the 13th. The
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following evening, unfortunately, 87ZAF
was ill and confined to his bed, but 6ZAC’s
call was heard by 6ZQ, Berkeley, who im-
mediately went back at him using 750
watts in a b00-cyele Telefunken spark
transmitter with 10 amps. in a T aerial
40’ long and 55" high., 6ZAC replied at
once, They exchanged greetings and thén
pabsed messages, making a date for 1
o’clock the next night. The next several
nights they worked with ease, sending
single at a good clip with practically no
repeats.

We asked Mr. Babeock of RZAF to tell
us of his experience in linking up with
6ZAC, and we quote part of his letter:

“Of course the glad news was handed
around the following day by local telephone
and other means of communication, so that
on Friday evening, the 14th, practically the
entire Coast was standing by for Dow's
signals. At about five minutes to eleven,
while I was waiting for the scheduled hour
to come around, I was sudenly pulled up
with a jerk, hearing my call and the signa-
ture BZAC; and it’s here the fun began.
I went back at him promptly, and from
eleven o'clock until nearly one, we worked
continuously and without interruption, be-
cause everybody in the neighborhood was
listening either to him or for him. It was
fun to hear the ehlr’pmg‘s of the various
wgenera.‘fmg receiving sets in the mneigh-
borhood trying to get on his wave. Just
hefore one o'clock—after more than an hour
and a half of continuous communication—
I told him that while I was getting a real
thrill out of one of the rare experiences of
life, I did think it was only fair to the
others that I shonld let go and give some-~
one else a chance. The instant I signed
off, our nexghborhnnd passed from absolute
silence to bedlam. I picked out stations all
the way from WVancouver to Avizona, all
trying at once to be the next in line.

“On Saturday evening, the 1#th, ut about
10:20, 1 was ecalling AZX, and while listen-
ing for his comeback, heard just this,
“GZAT de BZAC,” to which I veplied with-
out thought, in the old land Morse fashion,
“IT GA™; and we were at it again.

“The fraffic is being handled regulariy
avery night back and forth. A few nights
ago both 6Z2Q and I heard Dow working
some Honolulu station, but without hear-
ing the latter. Also, Dow must have begn
on reduced puwer because his signals were
very faint.

“The greatest mterruptlon to our coni-
munication comes from OL8, who uses
spark with high power dlrectlv on  our
wave: in fact with enough power to break
T)an reception completely. Inasmuch ag
this is an Army station it seems to be out
of our reach to control.”

On April 16th 6ZAC blew a tube and Was
temporarily kept off the air until new ones
reached him by steamer. He uses two 50-



40
£

watters in a full-wave self-rectifying cir-
cuit,
For some unknown reason signals reach

GZAC with extraordinary clearness. He
hears the concerts of the Seattle “Post-
Intelligencer”, has reported 1XM, and

mentions that a number of other stations
“including 2FP keep pounding in pretty
regulariy”. He is on the ocean gide of a
range of mountaing some three or four
thousand feet high, with nothing but open
sea in front of bhim for more than {two
thousand miles.

QRX @soon, everybody, for an A.R.R.L.
relay from Honolulu to Central Europe.

$ZAC zays he's ready for traflic for the
Orient as soon as the Jap amateurs come
to life. Then there's ex-8YH at Peking.
Watchasa OM—what’s a mere H000 miles
of Pacific QOcean between you snd Hawaii?
We're waiting for youl

British Amateur Recommendations

At a recent conference of the wireless

aocieties of {Great Britain the Wireless
Bociety of London was requested to open
negotiations with the Post Office Dept.
iooking +o an improvement in amateur
recovimendations. The society committee
made recomendations in  substance as
follows:
That whereas at present amateurs are
permitted fo communicate with but five
other stations, who are specified in their
license, na restriction be imposed upon their
ecommunication except that under no ecir-
cumstances may an amateur make a “CQ”
call,

That instead of being confined to a speci-
fled two-hour period of operation daily,
fransmission be aunthorized for an aggre-
wate total time of two hours per day with-
out specifying hours, except that no unin-
terrupted transmission shall Iast longer
than 10 minutes.

That amateurs have two wave lengths,
one short and one medium; that the 1000
meter wave be sbandoned and 100 meters
or thereabouts used for C.W. and telephony,
with the present 180-meter wave expanded
fnto a band from 180 to 200 or 220, for
.W., telephony or spark.

The committee reminds the Post Office
that they have been requested to assist in
“maintaining reasonable discipline” and
gtate they are prepared to do so whole-
heartedly but “that their task will be
fightened considerably if amateurs appre-
clate that the authorities desire to impose
only such restrictions as may be rveally
mecessary, and show a willingness to with-
draw others that may perhaps seem merely
frksome.”

The situation,
eouraging.

we should =ay, is en-
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THE LACKAWANNA EXPERIMENTS
{Concluded from vage 84}

Nearly all previous theories on the ef-
feet of location on signals were confirmed
except that the immediate proximity of
rock, steel bridges, and hodies of earth
made very little difference. In passing thru
thickly wooded sections all long distance
signals faded out entirely, while the near-
ness to a4 body of water or stream, even
tho small, greatly increased the signal
#trength. In rounding a curve on a per-
fectly level plain one set of signals woqld
completely fade out wnd others come in.
Aside from the general interest in these
experiments, the data obtained may throw
a little light as to why some loeations are
poor or why no signals are received from
certain directions. Bp

Receivers
By L. 4.
$¢f CAN work anyone 1 van hear.”
E The hexi time anyone springs that
remark just take him for o walk to
% few small stations that concentrate on
receiving and let him eonclude for himself,
that he has not clatmed & wood sending set
but admitied & rotten receiver.
Moral—An ostrich =also thinks things
have quit happening when he puts his head
in the sand.

L AGES ARE
FLOPPING
TN
{PiMmME A

( wekgrLess!

4
o

«{{ LOOKS LIKE

b

kﬁ De BEST
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7 Operatlng -

F. H, SCHNELL, Traffic Manager
1045 Main St., Hartford, Conn.

OUR attention is invited to the out-

line of the reorganization of the

Y
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course with the summer static we believe
that C.W. will show a greater percentage

Bast Gulf, Rocky Mountain, Central, gassna6a6s 0000t esenttadsasenad
and New England Divisions, particu- & i N 4
larly as regards your own_location . W, McL-LUNG‘ 4BF &
if you are sitnated in any of these divisions. 515 msgs. ﬁ
One of our oidest Division Managers, 5t. Petersburg, Fla. >
Mr. . R. Entwistle, resigned because of East Guif Division- %
buqmess pressure and in his place we have fosssaoss®issdis@atdnd iesiies
Mr. P. ¥. Robinson, otherwise known as Ceemee ) y
ICK. than spark Dbefore 0ld Man 3tatie
When Boyd Phelps, former manager of ‘“switches oft”.
Message Traffic Report By Divisions
APRIL
C.W. SPARK TOTAL
Division Sins. Msgs. M.P.S. Stns, Msgs. M.P.S. Sins. Msgs. M.P.E.
Central 11 a09 55 16 1693 106 27 2302 3h
Dakoia 14 H80 42 15 1044 70 24 1624 69
East Gulf 10 1233 123 7 296 42 17 1529 90
New England it 456 11 1007 20 1463
Northwestern a 60 20 18 504 28 21 h64 29
(Ontario a3 79 27 3 79 a7
Pacific 14 540 39 17 1278 81 31 1818 5b
Roanoke 16 420 206 8 180 29 24 600 25
Rocky Mountain T 348 50 ] 281 31 16 629 ¢
Vancouver 3 22 7 b} 62 12 8 84 i
West Guif 1 23 23 10 483" 48 11 506 46
Winnipeg 1 47 47 i} 49 47
Total 92 4417 48 i16e (828 B 208 11245 b4
Total Spark—6828—319
Total C.W 441734 %
the Dakota IMvision, came to help grind PACIFIC DIVISION
out QST, he left & vacancy which is now J. V. Wise, Mgr.
filled by N. H. Jensen, new manager of s
the Dakota Division. C.W. Msgs.: 6ZZ—192 8CU-86, GAS-81,
J. A. Gjelhaug has been 4ppomted mana- 6KA-54, (»ASV—M (‘ZB~48 \»EN_4_3, 6JD-
ger of the Winnipeg Division, and Wm. D, 25, 6ALU~]7, 67X~ 12, hAK-4 GALA-4,
Wond, Jr., has been appointed manager of G(KY-3, 6ABX-1. Total, 540. ’
the “vancouver Division. Spark Msgs.: hVK-317 6GEF-118, 6ZZ-
A new division has been provided for in 111, 6LC-100, GAJH- 91, GHP- 84, 6AS—80
Hawaii, I\nown as the “Hawaiian Division” (;7D-47 6;AHF-4O SFH- 50 bOL—lQ SAFP.
of which Mr. J. Dow (ﬂt 86ZAC fame) “0 ()(J‘S 16 ()HY~12, GALA—g hA.LII-» .
has been appointed manager. (Z(‘ 2. Total 1278,

The HWast Gulf Division ecarrvies first
honors in individual message traffic, which
speaks well for good operating through
heavy statie,

The Aprii message report shows that
. W. traffic is gaining monthly, and of

DISTRICT A : QRM and “fiv’ have been
with us steadily, and now the heat iz cut-
ting down distance every day. G6AAH angd
6ZD are still doing regulay work east and
west of Phoenix, Arizona. 6AFP was
doing excellent work, but has had to move
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his . station. Thus the small amount of
traffic from him this month.

Mr. ). . Chilson has been appointed
Assistant District Supt. for Pima, Pinal,
Giila, and Navajo counties. He is located
at the University of Arizona, which has just
been issued the new call 6YB. Mr. Chilson
is doing good at his own station 6ASV,
tube equipment being used.

DISTRICT B: No reports from any
Assistant Zuperintendents this month, so
district “B” ztill holds its proud posmon at
the head of 1he Wmng end.

DISTRICT {¢: QRN has hindered a lof
of good DX wmk in this distriet this month.
A few good nights have enabled us to keep
the hook clear. The route east is still
vpen via Denver, 627, or 57ZA. Those able

to cliear Denver ave: 6JD, 6KY, 6EN, all
W, With the aid of an autoraobile and

foree, trafiic veports were gathered from
nine Statlons

Mr. Filkstead, 6CU, has been ap-
numtea Asslbtam: Supt. for Hol]ywond He
is doing splendid DX on fifteen watts C.W.
and is on the job every night.

DISTRICT D: No report from this dis-

trict, 6ZE, old 6ALE, is being heard quite
steadily lately on 200 and 875 meters.

DISTRICT E: 6PJ and 6PR, of Santa
Cruz, are under repairs, leaving 6AAU
to handle the work, which he hag been doing
in iine shape. From this district to San
Prancisco, traflic is handled by 6TU, 6HC,
and 6VX, all spark equipment.

DISTRICT F & {3: We may note here
that the Dist. Supt. Mr. T. B. Brown has
moved to 318 Valley St., San Francisco,
Gal. GALA, of Santa Roba, has his set
working. GAWT, of San Francisco, is
certainly making hls lone fifty watter ialk
for. itself. We: find the same old gang on
the job and doing eredit to our A.R.R.L.
They ave: 8EX, 6HP, GVK, 6ASJ,
6IM, and 6AS. The manager would like
o say that station G6AS deserves a little
more credit than he claims for himself.
Brown belongs to the order of “Night
Owls” and he handles more than his share
of the bay traffic. We think 8IM is used to
married life _now, as we hear him on every
u:v“ung 2 a

DISTRIC‘T H: The major part of traffic
thru this district has been handied by 6FH,
SGF, 6ABX, and 8IC, with some by GKM,
GAK has his fone fixed as a C.W. trans-
mitter. $ZX has canned his old spark for
the latest ecquipment, “the little bottle”.
Tt is due to this reason that his traffic report
ig so short of the average. He is willing
to wager that his 20-watt O.W. will put
vings on his old vock crusher, if the boys
will oscillate their tubes. In this, ag in all
eentral districts, the boys work direct north
or zouth every and any evening on both

zpark and C.W,
 DISTRICT f: Mr. Garrett, 8CC, of
lolusa, Calif, has just been appointed

21
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District Supt. of this district. Tho no re-
port yet we hear 6TC, 6CC, and 8AIX on
the job up there.

DISTRICT J: 8AJR made the report for
this district this month. Reno, Nev., still
holds her place as working north and south
best. Thus a fast route north or south 18
maintained from the two excrem; limits of
the voast. The voute cast to Salt Lake is
working well, but still handles jess than
the others.  ———

ROANOKE DIVISION
W. T. Gravely, Mgr.

3IW-110, 3BLF-87, 3BDB-

-42, $BHL-36, 3BLJ-31,

1 2 0, 4DS-18, 4DC-11, SRF-

( l—iEN 10, i(JH-l(), 5MO-8, 3ABV-4,
Total, 420. ,

Spark Msgs.: RAXY-74, SWD-28, 4CX-

25, 4EA-15, uAOV-I{i, EBAZ-10, &8P-1,

4DS-7. Total 180,

’I‘raﬁic has lagged during the past month
due to several causes. Relay operations
were checked by broadeasts and listeners,
statie, and apathy on the part of many
operators,

The division is undergoing cnmnlete re-
organization under the new plan of the
Operating Department. The complete per-
sonell including City Managem, District
Superintendents, and official relay stations,
will be given in next issue. The Assistant
Division Managers have heen appointed,
but as they have not yei perfected the or-
wanization in their vespective states, 1o
detail will be given ount until it is done.
However, it is well for all stations located
in the division to understand that, in
future, the Manager's report wil only deal
with the live, active, operating stations, s0
vou who are in this category are requested
to furnish traffic reports promptly each
month. Due e¢redit and mention will be
given the individual station doing the active
relaying.

Men! Line up in the new permanent or-
ganization and give your Distriet Huper-
intendent or (lity Manager your hearty co-
operation when called on.

NORTHWESTERN DIVISION
H.

. Mason, Mgr.

CW., Msgs.: TDP-35, 7QB-23, 7BS-2.
Total, 50.

Spark Msgs.: TBK-115, THI-64, 70T-62,
TMP-42, TLY- "8 TEX-3T, TMU-32, "BG-
5, ”BF 15, TXB-10, 7IY-20, 7VZ-7, TON-T,
YR8, TNCG-6, TVM-8, TRM-5, 7DJ-2,
Total, 504,

MONTANA: H. E. Catting, A D.M,, at
Libby, veports TVZ has been making jm-
provements .and is now a permanent link
in our Northern route east. 7TDJ veports
Helena coming tn the front with four gond
stations, TRZ, 7IE, and TDJ on spark, and
THW on AC.CW, From (Glasgow 7EX re-
ports that sickness and QRN have crippled



June, 1922

the report from that end of the state this
month, 7HS is*on the job with C.W., and
& permanent summer voute through the
northeastern part of the state is being or-
ganized. 7ZU at Billings reports increased
activities and is taking trafic on C.W. now.
In Bozeman, 7LY is looking zround for a
second op so that better watches may he
stood. TMP does not know whether to
change over to CW. or not, but reports
9BD of Vancouver, B. (., the most con-
sistent from the north coast, with all Cali-
fornia stations QSA. He has worked 9APK
of Chicago.

IDAHO: In Boise, 7YA on %75 meters
and 70T on 200 are both clearing traffic.
70T is working on schedule with 6QR and
6ASJ.  As Moscow, 7JF is veaching out,
and 7ZM is still handling traffic in his ae-
customed style.

WASHINGTON:
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ports in this respect in the future. TMU
and TBH are effectively clearing fraffic
from all directions. From Myrtle Point,
I.S. Baker, TKE, reports a scarcity of
stations in his part of the state, but that
he has been handling quite a bhit of traffic.
7QT is rebuilding at Corvallis. THF had
his transmitter =ztolen, so is quitting the
relay game, This leaves 7IW and 7MF on
the job deing wood work. D.S. Thibado,
of Seaside, THD, states that the same QSS
situation exists between there and Port-
land as exists between RSeattle and Port-
land, viz.: that over a period of about three
months in the winter time, Portland stas:
tions cannot be heard. Southbound traffic
is being routed via TMF while msgs. for
the north should go via the stations THI,
TBK, or TND. There has been very little

Ass't Mgr. Reichert
has vesigned on ae-
eount of lack of time
to carry on the work,
consequently we can
only give a scanty re-
port until we pet
someone on the job.
Walter Hemrich, 78C,
has been appointed
0.8, for Grays Har-
bor County, and is
handling trffic on
W, He states that
he is in a remarkable
location for ecarrying
pn DX work. 7KJ and
{NN are on with spark
and handling quite a
bit of traffic. THI at
Auburn has been do-

o
L e
s
Bl

doing for the past
few weeks in Portland
and vicinity in re-
gard to relay work,
as many of our DX
stations are ecither
out of commission, or
their operators have
left for Alaska. TDP
on AC.CW. iy the
star station in Port-
land this month. 7GJ
ig on at times. BZI
veports DP’s C.W, as
the best in the north.
7DP desires commun-
ications from all C.W.
stations in Idaho and
Montana with a view
to making an all-C.W.,

ing very consistent re-
lay work. In Seattle,
TBF, 71Y and 7BK cleared most of the
traffic for the month. North bound traiflic
is passed to Canadian BAK, HCN, or 9BD
every night. Fastern traffic goes through
TVZ at Libby, Mont., or TGE at Pasco, or
TYA at Boise. Messages for the south are
cleared regularly with 6TU, 6VX or a num-
ber of other sixes, all of whom are con-
sistently received. Traffic for Portland us-
usually goes through better if routed via
Salem, as bad QSS is experienced with
Portland direct. 7TGE at Pasco is a reliable
station that is doing goud work.
OREGON: Royal Mumford, 7ZJ, A.D.M.,
reports the following changes in the per-
gsonnel within the last month: George
Cameron, 7DP, has been appointed D.S.
for Portland and vicinity; Walter Russ,
7ED, is now ity Mgr, for Portland; and
P. F. Peyton, TMU, has been appointed
D.8. of Salem and vieinity succeeding 7TJ
who' is now at sea. All DX stations avre
encouraged to keep 4 log of all messages
handled, suo that we may have complete ve-

route east.

WEST GULF DIVISION
F. M, Corlett, Mgr.

C.W. Msgs.: WRR-23,

Spark Msgs.: 5PE-240,
6MK-16, TC-31, 5EW-15, 5QU-13, 5MJ-8,
HVN-5, 6NG-G, Total, 483,

NORTH TEXAS SECTION: For the
benefit of those who have not noticed the
assignments of territory which have ap-
peared from time {o fime in QST please
write Robert L. Clinkseales, 3913 Hamilton
Ave., Dallag, Texas, who will be glad to give
vou the information as to whom you are
to make your monthly report.

Traffic has been moving slowly thru the
Northwest District on account of increase
in QRN. Old 6ZZ deserves considerable
eredit for his reliability and the consistency
of his spark and C.W. Mr. Gooding has
been right on the job and even when he
was prevented working spark during the
Pacific (oast broadecasts, he worked BIF

3QI-64, HZAH-56,
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on C.W. for the trafiic.

HABO, is doing some first class receiving
at the same time working on his spark
transmitter. Traffic has been going through
5IF from 9WI, 5QA, 9DS8D, 51Q, and 5IG
very veliably. 2DSD comes through the
interference with a hoom and is strong and
steady. 5TU, has just finished installing
a very eflicient set, and is being reported all
over the vountry as very QSA. His signals
o thru siatic as if it masn’t there. HIJ,
has been doing very little lately except
gitting up with OW and watching the stars.

General activities around Waco and

gicinity are as good as could be exvected,.

now that QRN iz szo fierce. Every one
seems to fall for receiving sets to listen on
360 meters. 61Q and BZAF continue to
held down the traffic thru Waco, thongh the
fraffic fell off during the past month. 5IQ
has installed 10 watts of C.W. Conditions
this side of Waeo proper are improving,
with 5LM and 6PP struggling at Temple
and SMK at Ennis.

HQS is going strong. HEW has installed
W, BSNC is back strong as ever after
having a little trouble with his sink gap.
B5JG just completed his 20 watt C.W. LPE
has been doing some fine work on % K.W.,
and has worked stations in every district
execept the 7th.

SOUTHERN TEXAS SECTION: Spark
sels are getting more and more gearce with
emeh veport from this section, BYG, 5BA,
and BJI being the only DX spark stations
now operating in these parts. Splendid ve-
auits are heing obtained with CW. and
fones at BNK, bNN, 5PQ, 5ZX, 5JM, BCA,
5PB, 6ZV, and 5YG.

All traffic from San Antonio district is
suffering from strong harmonics from the
high-powered army station there. 5ZAK
has moved his set to Kelly Field and united
with P4, which assures us of a wonder-
fully efficient relay station. The Radio
Inspector has been in San Antonio conduct-
ing exams. and visiting installations under
the guidance of Mr., Wall, 5ZAE, A.R.R.L.
representative for that city. Traffic for
8an Antonio district totalled 68 messages,
and for the WLaredo district, 27 messages.

SMT continues to be the busiest =tation,
and iz daily assisting the State Dept. of
Markets by supplying the 5XU broadcast
station with information regarding ship-
ments from the valley. 5UF is the only
spark station in operation. BZAN contin-
ues 4o operate with a splendid C.W. and
fone set. BZN is to be congratulated upon
his continued effort to dischurge his duties
as Thst. Supt. with the many handicaps he
has met with this season.

DKLAHOMA: Sparks ’
scared out by the static. BBR, 510, 5BM,
EF0, and SHEK are installing C.W. and
making preparations in general to batile

are all getting
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QRN. Dist, Supt. Whartenby of Enid is
planning a large fone set. Messages ve-
ported from his district fotal only 14 on
account of the QRN. .

In the eastern part of the state 5BM is
going to keep traffic moving with his new
50 watt C.W. BM worked 4GL and “gobs”
of 5’s and 9s the first nite the set was com-
pleted. ¥. B.! .

5AQ, is a very consistent station. W, H.
England is opening up with a 100 watt
. W. which surely sounds like business to
ue  This makes several good velay sta-
tions in northern Oklahoma.

WINNIPEG DIVISION
J. A. Gjelhaug, Mgr.

CW. Msgs.: 4CB-47,

More good relay stations are needed,
especially between Winnipeg and Regina,
about in Brandon, Man., that would help
greatly to span the long jump west from
Winnipeg. .

4CB has been doing fine work with his
15-watt C.W. this month, having handled
east and west bound
traffic when spark stations could not con-
nect up very well. 4EI of Moovse Jaw,
Sask., iz a new 5-watt (LW, station. 4BG
reports very little deoing in ftraffic work
this month. .

To all AR.R.L. stations in the Winnipeg
Division: Please get in touch with your
Dist. Supt. if you have not done so already,
and give him a brief report about the 15th
of each month of what you are doing in
relay work, what stations you work with,
how many messages handled during the
month ending the 15th, ete. This will help
greatly in laying out routes and getting a
fine-up of things in general. By doing this
you are not only helping the whole A.R.
R.L., but also helping wourselves. “Blow
your own horn”—there is nobody that ean
eome and blow it for you., A brief re-
port of this nature will go nicely on a post
card and would only take vou a few min-
utes to write. If you could arrange morn-
ing schedules with each other you will find
that this is the best ftime in summer. Try
it and you will be surprised.

ALASKAN DIVISION
Roy Anderson, Mgr.

A. A, MeCue’s much talked of Z0-watt
C.W. set was never installed and we are
gorry to inform those who follow our
activity that Mr. McCue has left for a more
southern climate.

While experimenting with a Westing-
house buner at TIT, the following amateur
calls werve heard, using Z-steps and smali
aerial, April 5th or 6th: 7BK, 7GE, 7NN,
CIR {who is he?), 9BD and TOH. Al were
QSA in spite of loecal interference and the
fact that the “I’s” insisted on zeeking our
200 wave,
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Fellows, we want to get something lined
up. Let’s hear from a bunch of you. What
kind of sets have you? How many miles is
it good for? What hours could you keep?
What people in your distriect have radio
gets? What kind? Address?

You know that there are hundreds of
fellows in the states who follow our pro-
gress (?) so let's go!

M. 8. Andelin, Mgr.

C.W. Msgs.: 9XAQ-98, 6ZA-65, 9ZAF-61,
9AMB-40, 9DVA-39, GZAM-30, 7ZO-1b.
Total, #48.

Spark Msgs.: BAFD-64, 6ZAM-67, 708-
30, 67ZAJ-26, TZO-25, GATH-23, 7Z4V-Zl1,
8BKE-18, 6AWH-17. Total, 281,

We have in thig division at present
several good relay stations that are in oper-
ation and handling traffic continuously.
Several aslo have closed down for the
summer on account of QRN, We have an
all-summer route in operation and intend
to keep it going all summer. The reiays
are accomplished in short jumps and most
of the stations are capable of daylight com-
munication with each other, Most of the
traffic has gone across the division by two
routes, 7Z0 at the north and 6ZA and
8ZAM alternating at the south.

The division has undergone complete re-
erganization according to the plan set forth
by the Tratfic Manager and all members of
the division are requested to give their best
support and co-operation to their respective
superintendents.

The appointments made so far in the re-
eorganization are as Zfollows: Wyoming,
Norman R. Hood, 1022 So. Ash 8t., Casper,
Wyoming, Executive Assistant and Assist-
ant Division Manager; Utah, Glen Garner,
BE83 #6th &t., Ogden, Utah. Assistant
Division Manager; Ralph Baker, Supt.
for Distriet #1, which includes the north-
ern part of Utah; Evan Seegmillar, Supt.
for District #2, which includes southern
Utah.

YANCOUVER DIVISION
W. D. Wood, Mgr.

C.W. Msgs.: 9BD-18, 5OT-6, 5BI-8.
Total, 22.

Spark Msgs.: 9BD-32, HON-12, H5AK-3,
BFE-5, 6D0O-4. Total, 62.

In the reovrganization of this division the
following appointments have been made:
Assistant Division Manager, R. M. Ellis,
5BI, North Vancouver, B. (.; District
Superintendents: FPrince Rupert Distriet,
d. Barnsley, BAX; Cloverdale District, R.
M. Balfe, BAD; Chase District, H. V.
Weaver, GET.

Appointments have yet to be made in
the following districts: Vancouver Island—
Victoria man wanted for this job: QSL
pse. Kootenay District—Need a live wire
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up that way. Edmonton District—The
Manager is sadly in need of news from
there, Calgary District—Same applies as
o _Edmonton. ‘ .

J. T. North, Jr., 5AK, has been appointed
City Mgr. for Vancouver, and N, Goode,
5FE, is our City Mgr. for New Westmin-
gter. BHCN and 9BD, have less trouble
handling trafic with 6’s in California than
with nearby stations such as 7TBK amd
others in Puget Sound. ]

Notices have been sent out by the Dept.
of the Naval Service Radiotelegraph
Branch, Ottawa, that all amateurs in the
Dominion of Canada are now allowed 180
meters for spark work and 200 meters for
O W. BExperimental stations will continue
io have “9” calls and are now allowed 200
for spark and up to 275 for C.W. Ama-
teurs in this Division should write to Mr.
B. J. Haughton, Div. Supt., Victoria Branch
Office, for any particulars,

CW. signals are traveling upwards to
the northwest in great style this time of
vear, but there are none to be compared
with 6721 of Qakland, Cal.

6ZAC of Hawaii is QRK here and 9BD
is ditto in Maui. 5CN, 5CD, BCZ and 5AD
will soon be on the air with small C.W. sets.
4CB is alaways QRK in Vancouver and we
work him pretty regularly. We Canucks
are all pulling strong for a Trans-Canada
relay voute. It looks like a guner until
next fall, but we shouldn’t give up the ship
too soon for everyone knows “CW
DUZIT.”

EAST GULF DIVISION
B. W. Benning, Mgr.

C.W. Msgs.: 4BF-515, 4GL-300, 4BY-183,
AT1-96, 417-47, AVA-30, 1IW-25, 1EH-20,
4KU-14, 480-3. Total, 1233,

Spark Msgs.: 4BI-130, 4EZ-62, 4HS-bb,
4K0-17, 41712, 4BC-12, 4DZ-5. Total, 296.

Under the new Operating UDepartment
scheme the following appointments have
been made: W. B. Pope, Assistant Division
Manager, Georgia; V. C. Mcllvaine, Assist-
ant Division Manager, Alabama; M. F.
Harrod, Assistant Division Manager, Flor-
ida;W. ¢. Btheredge, Assistant Division
Manager, South Carolina,

This month marks the appearance of the
“Kast Gulf Radiogram’”, a4 magazine with
the vxpress purpose of promoting the radio
interests in the south. The growing popu-
larity of all forms of radio has made it
imperative that such a magazine be pub-
lished in this part of the couniry or we will
have the alternative of being overwhelmed
by the more numerous *listeners.” 'This
Pivision needed & publication to assist in
developing its organization into an efficient,
f:rouble-prgof, an;l co-operative unit wmore
capable of handling relay trafiic,
~ FLORIDA: In accordance with the new
Operating Department changes we now
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have the state divided into four districts
ag follows:
Northern Florida, Dlstrlct #1,
M. D. Clarke, Dist.
Central Florida, Dlstrlct #2,
Hall, Dist.
Southwestern Florlda, qutrlct 3,
W. E. Wood, Dlst Supt.
Southeastern Florida, District #f
. M. (Z}t)okwalter, Dist. Supt.

Although our mighty friend Static has
gtarted with the preliminary bout we are
doing our hest to stay on the job. In
District #1, 42E has succeeded in connect-
ing with ‘B‘D and 4GN regularly and this
has proven to be & reliable short-jump relay.
In District %2 we have some of the larger
eities of Florida
Petersburg, Ocalo and Tampa. There are
good prospects for relay material in this
district. Both 411 and 4BF are “knocking
em loose” on C.W. 4BF is the star DX sta-
tion of Florida haveing worked 6KA on
several occasions and handled traffic with
him. This station has been appointed City
Manager of 3t. Petersburg and the oper-
ators there are doing their best to establish
8 rveal relay center. 4KD and 4JZ on
gpark, and 4IZ on (CW., are handling
traffic. 4BH (C.W.) has just started active
work., This is District #3. In District
#4, both 4BC and 4DZ ure doing zood work
on gpark, 4BC and 4EZ from a dependable
route to the east coagt.

SOUTH CAROLINA: Not a DX station
in uperatlon Everyone seems to be inter-
ested in listening only.

GEORGIA: BY and 4GL are still
“knocking about”. Both sets were reported
heard by ‘n}up 300 miles off the English
coast. 'This is exceptional summer work,
even for C.W. In Atlanta, most of the mes-
sages were handled by spark, due to the
fact that 4FT is now the broadcasting sta-
tion of the Atlanta Constitution. 4EH, 4CO,
4KU, and 4YA, have handled a few mes-
sages with thelr low powered C.W. sets.
On spark, 4BI and 4HS take the highest
honors. 4GM has combined sets with 4BIL.
4AU has dismantled and will not be on
again until next fall.

Supt.

DAKOTA DIVISION
N. H. Jensen, Mgr.

C.W. Msgs: 9WU-185, 9BBF-78, YAEJ.
60, Twin Cities-55, 9AWM-49, 9AAO0-40,
‘?AFQ 28, 9AUT-20, 9YAJ-20, 9A0R-12,
9PI-12, 9BMO-9, 9EA-T, 9BKP-5. Total

BR0.

Spark Msgs: 2AIG-265, 9YVAJ-129, OLW-
125, Twin Cities-87, 1%AGI\T-SO, 9DOC-75,
OFX-A0, 9AVZ-55, 9BRI-40, 9BAF-30,
9AYW-19, 9BOF-16, 9EE-

97C-28, 2TI-20,
15. Total 1044,

NORTHERN MINNESQTA: Stations
handling traffic in this Distriet are 9ZC,
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OFA, 8BAF and 24A0R.
made for summer routes.

SOUTHERN MINNESOTA : XTI has suc-
ceeded in getting an appropriation thru for
a big phone sef. Mr. Carpenter iz active
in getting summer routes organized for
short jumps leading into aneapuhs The
dmateura of Southern Minnesoia et in
Convention at Sleepy Eye a short time ago,
and formed the Radio Axsociation of South-
ern Minnesota., Officers were elected and
plans made for organization. Mr. E. T.
Sperling, 9BBF, New Ulm, was elecied
Trafiic Manager, and an operatmg schedule
wag drawn up. Most of the amateurs at-
tending were from the southwestern part
of the ’Rtate There appears to be very
little doing in the southeastern part, The.
stations most active in the Distriet are:
aYAJ, 9BBF, AWM. Daylight routes are
being started. 9YAJ operates from 4 to
6 P.M, daily.

NORTH DAKOTA: 9WTU has consistent-
ly worked all three coasts and every Dis-
triet, both Canadian and U, 8., on 50 watts.
I‘here are a number of good relay stations
in the district, the leaders of which are:
OWU, 9LW, 2AGN, ¢DOC, 9AEJ and 9FX,

SOUTH DAKOTA: A new station in this
district thai has been doing good work is
9BRI at Winner. Since 9YAK has been out
of commisgion, #AIG has taken the lead in
traffic work, 9AVYZ ig anmher good relay
station, having no trouble in working west.
In the northern part of the district 9PI,

AKX and 9TI are leaders,
ONTARIO DIVISION
A. H. K. Russell, Mgr.

C.W. Msgs: 95T 49, uJI—QG 3IK-4.

Plans are being

Total

79.

Aprll is the start of a new year in radio
for Canadian amateurs, as on April ist all
licentes have to be renewed. And with the
renewal of licenses this vear the axe has
fallen. The new regulatlons have apparent-
ly come into force which are substantially
as follows: spark, 180 meters; general am-
ateur, (B.W., 200 meters; and special am-
ateurs. 275 meters on C.W. and 200 meters
on spark. This results in a very substantml
improvement in amateur condltlona in Can-
ada, and the Naval Dept. is to be congrat-
ulated on its decisions. The depariment
also has adopted a scheme which could well
be followed in the 1nited States of licensing
broadcasting stations for waves ten meters
apart, to avoid the conflicting waves which
at present are heard at all times from
Ameriean broadcasting stations.

From District No. I, we hear that Byer-
lay and Mackay are going great. The form-
er is also getting C.W. going. Gowan in
Kitchener was heard one wnight oniy on
C.W. but not since.

Toronto district is still going C.W. §ta-
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tion after station is changing over, and sev-
eral of the new C.W. atations have done
fine work, especially 3JI.

" Donnelly in Kingston reports that the
broadcasting has cut into relay work badly.
31IL in Kingston recently copied the 20 watt
C.W. station 6Z8. Brockville seems to be
dead to vadio, but Staebler and Sinclair
in Gananoque ate livening up their town.

(JENTRAL DIVISION
R. H. G. Mathews, Mgr.

CW. Msgs: 8VY-245, 8BFH-91, 9AZE-
63, 8BXX.60, 9UW-48, HBFX 40, 9GU-21,
9ACE-20, ‘:JAVO 15, 9AQG-6, 8BFI-2. Total
609.

Spark Msgs: 9721-356, 8FT-332, 820-250,
Mich.-188, =sUC-136, 9ME-157, 2AJH-60,
RAHY-48, 0YB-47, 8AlZ-36, SAFS-26,
8BFI-19, &AFH-17, 8BSI-18, R2XBEX-4,

9AWTI-4, Total 1693.

With April has come the start of the re-
organization of the Operating Department
in this Division. Al outstanding appoint-
ments have been cancelled in accordance
with the orders of the Traffic Manager, und
appointment certificates recalled. New cer-
tificates both for appointments in the de-
partment and for appointment as official
relay stations will be issued as fast as ap-
pointments can be made.

The following have been appointed under
the new reorganization plan:

OHIO: Mrs, C. Candler, 82L, 105 8. Ash
St.. 8t. Mary’s, Ohio, Assistant Division
Manager.

District No. 1 consists of the following
counties: Williams, Detiance, Paulding, Van
Wert, Mercer, Fulton, Henry, Putnam, Al-
len, Auglaize, Lucas, Wood, Hancock, Hard-
in and Logan. Superintendent, . A.
Duerk, RZ7, 1000 Wilhelm 8t., Defiance,
Ohio.

District No. 2 consists of the following
counties: Ottawa, Sandusky, Seneca, Wyan-
dot, Marion, Morrow, Crawford, Erie, Hu-
ron, Richland, Knox, Lorain, Ashland, Me-
dina and Wavne. Superintendent, J. P,
Turner, 681 George St., Clyde., Ohio.

District No. % consists of the following
counties; Cuvahoga, Summit, Lake, Geauga,
Portage, Ashtabuia, 'I‘lumbull and Mahon-
ing. Superintendent, Paul A. Marsal, 1527
Lakeland Ave,, Lakewnod. Ohio.

Nistriet No. 4 consists of the following

~ointies: Darke, Preble. Butler, Hamilton,
Shelby, Miami. Montgomery, Warren, Clare-
mont, Champaign, Clarke (Greene, Clinton,
Rrown, Madison and Favette. Superintend-
L. E. Furrow, 8FT, Troy, Ohio.

Vistriet No, b consists of the following
counties: 'E;ﬁieiaware. Franklin, Pickaway,
ITnion, Ross, Highland, Adams, Scioto, Pike,
Ross, Licking, Fairfield, Perryv. Hocking,
Athems. Vinton, Jackson, Meigs, {allia and
Lawrence. Superintendent, M. F. MeDow-
#11, 8EC, 612 Mithoff &t., Columbus, Ohio.
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Distriet No. 6 consists of the following
counties: Holmes, Coshocton, Muskmgum,
Morgan, Washington, Noble, Guernesey,
Tuscarawas, Stark, Columbiana, Carroll,
Harrison, Jefferson, Belmont and Monroe.
Superintendent R. . MeCommon, East
Palestine, Ohio.

WISCONSIN: Ben A. Ott, 972Y, La
Crosse, Wise., Assistant Division Mgr.

District No. 1 consists of that part of
Wisconsin bounded on the east by Lake
Michigan, on the north by a straight line
drawn from Portage to Port Washington
and on the west and south by a straight
line drawn from Portage to the junction
of Wisconsin and Illinois on the shore of
the lake. Superintendent, . N. Crapo,
1175 2nd St., 8VD, Milwaukee, Wisc.

Distriet No. % consists of that part of
Wisconsin bounded on the east by a line
drawn from Portage to the junction of
Wisconsin and Illinois on the lake, on the
north by the Wisconsin River on the west
by the Mississippi river and on the south
by the state line, Superintendent, K. €.
Maas, YAZA, Whitewater, Wise.

District No. 3 consists of that part of
Wisconsin bounded on the east by the
eastern state line, on the south by a line
drawn from Portage to Port Washington,
on the north by the state line and on the
west by a straight line drawn from Portage
through Wausau to the north state line.
Superiniendent, J. Kraus, $ACM, Sheboy-
gan, Wise,

District No. 4 consists of that part of
the state bounded on the north by a straight
line drawn from Wausau to Hudson, Wise.,
on the east by the Wisconsin River and a
straight line drawn from Portage to Wau-
sau, on the south by the Wisconsin River,
and on the west by the Mississippi or state
line. Superintendent, Robert White, YAEH,
La Crosse, Wise.

District No. 5 consists of thait part of
the state bounded on the east by a straight
line drawn from Wausau to the northern
boundary of the state, or in other words
the western boundary of District No. 2, on
the south by a straight line drawn from
Wausau to Hudson, Wisconsin: on the wesi
by the state line and on the north by the
state line. Superintendent, E. J. Krusel,
9YAC, Superior, Wisconsin.

MICHIGAN: (!, E. Darr, 137 Hill Ave.,
Highland Park, Petroit, Mich., Assistant
Dvision Manager.

District No, 1-—8&uperintendent, F. D,
Fallain, SAND, 104 Wash Rldg., Flint,
Mich. Distriet No. Z2-—Superintendent, M.
H. Pancost, 82F, 1101 Climax Ave., Lan-
4»1ng' Mich. District No. 8-—Superintend-
A, ‘T, Shirrine, 3J7, Holland, Michi-
. .City Mamager of Detroit, B, G.
P'HVPD 6117 W. Willis St., Detrmt Mich.

NORTEERN U\IDIANA M. W. Hutch-

{Continued un page 05)
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HERE may be some member of the
AR.R.L. who has not yet met Hiram

Percy Maxim, the “Old Chief”, presi-

dent of the American Radio Relay League.

For onee in our young life we wish that
we could write—

i AMATEUR WIRELESS

1922

June,

at the awe of forty. Thus he has watched
the development of radio thru the eves of
a man of mature judgment. In those early
days, of course, initials were used for call
jetters and one's wave length was anything
that passing fancy

erte fluently and
have that knack of
picking up adjec-
tives and adverbs
that would make it
possible for us to
d() a Huud jnh in
qpedklng of H. P.
Maxim. Because we
have sn  cordially
detested flowerly
writing as applied
to the preparation
of a magazine such
as our QST, how-
ever, we haven’t a
trace of beauty left
fn our btyle and are
afraid we're out of
uek. We can only
say that here is a
smarn—a real man’s
man—if God ever
made one!

Mr. Maxim, son
of Sir Hiram Max-
im, noted inventor
of automatic five-
arms, was horn in
B*onklvn. Sept. 2,
1869, cducated at
Massachusetts In-
stitute of Tech-
nology, and has
been identified with

dictated. He was
among the early
ones to take ont &
license when the
law of 1912 was en-
acted, and for gsome
veatrs before the
big war wag 1ZM
in Hartford. After
the war he became
1AW and has stuck
to it ever since.
Mr. Maxim is
prominently identi-
fied in many lines
of activity, He is
president of the
Aero Club of Hart-
ford, former ¢hair-
man of the Hart-
ford branch of the
American Society
of Mechanical En-
gineers, vresident
of the Technology
Club of Hartford,
a member of the
Executive ( ommlt—
iee of the M.LT.
Alumni, a consult-
mg mechanical en-
gineer ~— active in
lines. His
en feid is
nd, «m which he

many
eh

5

electrical manu-
facturing since its
early days. His
business connections have been successively
with the Thomson Electric Welding {u).,
Lynn, Mass., American Projectile Co., one
of their subsidiaries; Pope Mfg. Co., Hart-
ford, Electric Vehicie Uon.; Westinghouse
Electrie & Mfg. Co., Hast Pittsburgh, and
finaily the Maxim Silencer Co., of Hartford.
Mr. Maxim was one of the earliest auto-
motive engineers in this country—a pioneer
in the automobile game.

He was pushed into radio by his son
Hamilton in 1910 and mastered the code

HIRAM PERCY MAXIM

iz a ationai
authority, his stud-
ies into this fieid
having resulted in the invention of the
Maxim zilencer, not only familiar on rlﬂes
but finding multitudinous applications in
industry, or motor-driven vessels, ete.

Of all’ of Mr. Maxim’s many atiiliations,
however, we believe he is proudest of his
sonnection with our A.R.R.L. it was he
who first conceived a national society of am-
ateurs devoted to relaying and who started
the ball rolling. ¥From the very ifirst he
has fathered the A.R.R.L., guided its des-

{Concluded on page 50}
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LUBS wishing information on

how to hecome afiiliated with the

American Radio Relay League
can secure same by addressing a
letter to the Traffic Manager, A.R.
R.L., 1045 Main St., Hartford, Conn,,
who will be glad to furnish the neces-
sary application blanks. There is no
charge for affiliation. Hvery good
radio club, society, or association is
eligible for affiliation,

Wisconsin’s First Annual Radio Show and
A. R. R. L. Convention

The Milwaukee Amateurs’ Radio Club is
holding Wisconsin’s first annual A.R.R.L.
Convention in conjunction with the Radio
BShow to be held at the Milwaukee Audi-
torium June 21st to 25th inclusive.

The Radio Show is under the direction
of Mr. Spearman Lewis of the Chicago
Opera Company. The convention call has
been issued on authority of Mr. Ben A.
Ott, Distriet Superintendent of A.R.R.L.
for Wisconsin. The convention is under the
direction of (. N. Crapo, Milwaukee, City
Manager for the League.

The convention is to be held in Plankin-
tion Hall at the Milwaukee Auditorium and
will be open to the general public. Distin-
guished speakers from radio centers have
been assured. Pre-convention headquarters
will be open at the Hotel Plankinton, where
an information bureau will be maintained.
Up-state members who anticipate attend-
ing are requested to communicate forthwith
with Herbert F. Wareing, Chairman of
Reservations.

The following Committees have been
appointed:
Convention Director €. N. Crapo
Program L. 5. Baird
Reservations H. F. Wareing
Banquet E. W. Ruppenthal
Entertainment D. W. Gellerup
Publicity A. J. Simandl

Wednesday—&Show Day, vreception, and
registration of men. Visits to
prominent stations.

Thursday—Opening day of Convention.
Reception. Tours of city. 7 P.M.
Formal opening of Convention by
League representatives and city
officials followed by non-technical
lectures.
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Friday—1i P.M. Traffic meeting, District of
Wisconsin,  All A.RR.L. men re-
quested {to be present. 4 P.M.
Technical and popular lectures. 7
P.M. Technical lectures.

Saturday—Afilernoon, special features to
be announced later. & P.M. Banquet.

The Women’s Radio League of America

The women’s Radio League of America,
{nc., held its first Annual Meeting on Tues-
day evening, May second, in Room 907
Y.W.C.A. Building, 53rd Street and Lexing-
ton Ave.,, New York.

The following officers were elected:

President Miss Abbie Morrison
Vice-President  Mrs, Eleanor G. Regan
Secretary Mrs. J. Koch

Treasurer Miss Elizabeth Rhodes

The regular meetings of the League are
held on the first and third Tuesday evenings
of every month at the above address. Code
E)ractice for those who wish it is at 8 P.M,,
yusiness meetings at 8:30 and the speaker
of the evening at 9:00.

At the meeting on May 16th, Mr. A. A.
Hebert, Treasurer and a director of the
American Radio Relay lwague and Vice-
Pres. of the Second District Executive
Council, spoke on “Co-operation and Or-
ganization.”

All women interested in radio are invited
to attend these meetings, and if desired
courses in radio telegraphy or telephony
can be arranged for.

Dallas Radio Ciub

1.8, Radio Inspector Theodore (3. Deiler,
from New Orleans, visited several North
Texas cities on a recent tour of inspection.
Amateur examinations were conducted in
Dallas on Tuesday April 1%th, and com-
mercial examinations Wednesday April
19th. An informal dinner in honor of Mr.
Deiler was given by members of the Dallag
Radio (lub, officers and directors. Mr.
Deiler visited Ft. Worth, Austin, Houston
and San Antonio.

Scenic Highway Radio Club

A mass meeting of most of the radio
men of the city was held here Tuesday,
March 21st. Meeting was called to order
by the President of the Scenic Highway
Radio Club and then discussions took place
by the leading radio amateurs of the city
as to the proper method to be adopted con-
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cerning broadeasting. No agreement could
e reached on the subjeet of regulating
the wave of radiophone broadcasting sta-
iions. Many were of the opinion that the
waves from 600 to 1000 meters should be
set aside for this specific purpose but no
agreement could be reached. Ho we took
up the discussion of aendmg during the
broadeasting of concerts.

Many arguments were advanced as to
why spark transmission should be allowed
during the evening but all of these were
promptly rvefuted by the members., Final-
ly hours were decided upon for the listen-
ing in on broadcasting stations. These
were from 6 to 10 pm. In the evening no
amateur in the city of Clinton shall send
ont any form of message by either spark
or UW transmission, nor shall any testing
whatever take place during these hours.
This was put to a voie and every one was
unanimously agreed on this form of regula-
tion.

As yet we have had little interference,
practically none, and we feel assured that
zt the Radip Clubs in other cities would

wot together on this proposition we would
bp assured of hearing radmphone concerts
without any 1nterxerence at all.

Philadelphia Amateur Radio Association

The Philadelphia Amateur Radio Associ-
stion held its last regular meeting in the
Widener Memorial Library at 1200 North
Broad 8t. on Monday April 3, 1922, Mr,
W. €. McFadden who is from the Labor-
atory of the Phila. Navy Yard gave a talk
on Radio Frequency Awplification and dis-
cussed the subject fully. The subject was
very Iinteresting to &all the amateurs as
they have been experimenting on it.

1VIr Chas. VanDerVera gave a short talk
on “Practical Experiments with Audio Fre-
quency” which was very interesting. In-
formation and prices were given hy the
President on “Clondensite Celeron.” Mr.
John Delp, Jr.,, talked on “New Circuits for
using Audio Frequency” and a discussion
followed,

The Presgident decided that on account
of the hot weather the next meeting would
be the last, until the third Monday. in
Heptember.

Cleveland Radio Association
The (Nleveland Radio .Association has
eome ont with & very neatly printed card
"u'lng H‘p;r rowntlv aaoptea trafiic regula-

tion v can recommend to other
clubs pudgmg from the vesults thai has
heen seeured in Cleveland. Any clubs in-

terested in obtaining a copy of these regul-
iations may secure them from P. A. Marsal,
leveiand ity Manager, 1527 T.akeland
Ave., Lakewood, Ohio,

The Deiaware (Ohio) Radio Association

QST
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has two traffic gtations, 8AJX and 8AJE,
which aided in sending out the football and
basketball scores for the high school and
Ohio Wesleyan University. The scores of
football games were gent ont by 3YK us-
ing a ¢elay on the f0utball field.

At a meeting of the Phlladelphm Ama-
teur Radio Association, held on January
16th, BE. B, Meyers of Jersey (lity read a
paper on *Vacuum Development from 1884
to 19227 (G, A, Service, vice president of
the A. B. R. L., spoke in the interesi of the
3rd and 4th districts convention. Because
of the large sttendance, many members
had to stand during the lectures. 7This ciub
is growing splendidly and doing good work
in its territory.

H. P. MAXIM
{Concluded from puge 4£8)
tiny, presided at the deliberations of its
Board, represented it at Washington—given
freely of his time and energy. His kindly
counsel and mature advice have been the

biggest factors in the building of our
League.
Hiram Percy Maxim is a prince!

—J.B. VV

OPERATING DEPARTMENT
{Continued jrom page 47}
inson, $HR, Middlebury, Ind. Assistant Di-
vision Manager.

District No. 1 consists of all territory in
District of Northern Indiana east of a
north and south line drawn through South
Bend, including South Bend. ‘~uper1ntend—
ent, E. E. Pippinger, 9FS, 306 8. Yith §t.,
Groshen, Ind,

Disiriet No. 2 consists of all territory
in the District of Northern Indiana west
of north and south line drawn through
South Bend, ®Superintendent, J. Ralston
Miller, 9CP, 854 (alumet Ave., Hammond,
Ind. South Bend City Manger, F. 3. Lib-
be, 9DAK, South Bend, Ind. Fort Wayne
City Manager, L. 8, Slagle, ®ME, 530 Mag-
terson Ave., Ft. Wayne, Ind.

This is probably the last report of the
Miami Valley District under the old organi-
zation., Activities in this distriet szem io
have diminished considerably during ihe
past month, due, on doubt, to the heavy
static that has appeared. Home of the sta-
tions ulso have had operating troubles in
the way of burned out tubesg, condenser
and gap troubles, It is interesting fo note
that only two stations had any (. W. traific
to report. ‘This is not ﬁPFE\de'l]V an indi-
cation that the C.W. stations were 1ot able

{Toncinded on wpiye
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LIGHTNING PROTECTION

This summer we have about twenty
times a® many aerials in this country as
last and with the first clap of thunder
christening the launching of the static sea-
son, we hear the cryv from thousands of
houschoiders, “How much danger ig there
from lightning striking my house?”

These same houses have stood many
summers full of lght wires, door bells,
pas and water pipes, tin roofs, gutters,
down spouts, and other metal objects. The
average antenna differs little from these so
it is not any more probable that lightning
will sirike this summer than last. Some
while ago QST asked for information on
cases of direct hits on aerials and only
two cases it seems are on record.

Damage by lightning is either caused
by a direct hit or by heavy currents induced
by a flash of lightning between two clouds
or between cloud and earth. Direct hits
are always ioo violent to be protected
against as the heaviest cables and switches
invariably melt., The lightning flash seems
to abide by no set rules, often following
unreasonable paths. The National PFire
Protection Assoclation is realizing these
facts in changing the 1equirements for
oround wires from No. 4 to No. 6 B. & 8.
copper, and now has a tentative revision
that only requires No. 14 copper wire or
No. 17 copper-clad steel.

Heavy induced currents are not nearly
so rare and are the only ones that pro-
tection can be secured against. The elec-
tric discharges known as lightning are the
result of a gradual collection of a charge
on a cloud ag it forms and moves across
the country. The charges can be grad-
ually and silently removed by grounded

lightning rods, aerials, steel buildings, etec.
Receiving aerials shouid be grounded at all
times when not in use by a lightning arrest-
er having a short air gap. The arrester
type is preferable for a receiving station
as it does not rely on the memory of the
operator. The air gap should be short
enough to break down at a potential of
500 volts or less. The vacuum type has the
additional advantages of being free from
moisture and a less possibility of the elec-
trodes fusing together because of the great-
er geparation in a vacuum for the game
break-down voltage.

The new regunlations will not go into
effect before fall. However certain poiuts
in installation should be closely adhered
to, The lead-in wires should not be smaller
than No. 14 B. & 8. gauge copper or No.
17 eopper-clad steel. The protective de-
vice should be located as near as possi-
ble to the point where the wire enters the
building and not near any easily ignitable
stuff or inflammable gases or combustible
dust. The ground wire can be bare or
insulated, not smaller than that required
for the lead-in, and should be run in as
straight a line as possible to a good per-
manent ground such as water piping. Gas
piping is not permissible but other grounds
such as steel frames of buildings, driven
pipes, buried plates, cones, ete., are OK.
The ground wire should he protected
against mechanical injury and approved
ground clamps used.

With the above precautions it is doubi-
ful if your house is in any way more liable
to be hothered by lightning this summer
than in any past summers. - B.P.

Since we published the list in our last issue of licenses granted to broadcast sta-

tions, several new QRA’s have
City of Dallas,

MecCarthy Bros. & Ford,

K & L Electrie Co.,
Doubleday-Hill Electric Co.,
Atlantic Journal,

Findley Electric Co.,
Minneapoigs Jm}rnal,
Minneapolis Tribune,
Commonwealth Blectrie Co.,

come to our sttention which may be added.
Dallas, Texag WRR

They are:

Buffalo, N. Y. WWH
MecKeesport, Pa. WIK
Washington, D. . WMU
Altanta, Ga. WSB
Minneapolis, Minn. WCE
Minneapolis, Minn, WBAD
Minneapolis, Minn. WAAL
%t. Paul, Minn. WAAH
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appointed the station of their president,
Mr. F. M. (orlett, 5ZC, as broadeasting
gtation for the Wear,her Bureau and Police
Department. An eificient organization was
worked up for delivering the reports thru
the stations of the A.R.R.L. members. The
{following Jfuly the city purchased a phone
set from a local elub member and now under
the call WRR the weather forecasts and
police reports are sent out on telegraph and
phone on 485 meters ut noon and 7 p.o.
{C.8.7.) followed by entertainment of vari-
ous kinds for retaliation. WRR has bheen
heard over a good portion of the country
with a set of low power which seems to have
a steady daylight summer range of 200
miles on phone and of course much turther
on (.

Long- Dmtance Therapeutics
Nowadays the surgeon on duty on the
high seas not only cares for the ills of the
passengers and crew of his own ship but
often is called upon to give aid to other
vessels within the wireless call.
Dr. Michael Robert, who ap-

4]
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immediately. Across the 800 miles of zea
it was asked if any of the four other in-
habitants of the island would attempt the
operation if provided with specific direc-
tions. The surgical operation was per-
formed by the cook using a butcher knife
and & [kitchen saw. fnasmuch as no
anaesthetics were available, the injured
man had to grin and bear it, bmt fainted
hefore the operation was coneluded. Duaring
the following days the doctor was kept in-
formed that the patient was doing well,
as he had a robust constitution. :'f?évera.
months later in passing the island he
tearned that his patient was well on the
road to recovery.

Only a few weeks ago the doctor and
patient met for the first time when the one.
legged man prasped his hand at the pier in
New York and said, *“Doctor, you don't
know me but you ought to masmuch as you
are re\ponqble for taking off my leg?”
Then followed a rehashing of the historie
case,

pears in the photograph, recently
was aroused late one night by the
wireless operator on his vessel
and informed that twelve mem-
bers of the crew of 3 Norwegian
freighter were in terrible agouny
and desired medical attention.
Dr. Rebert inquired as to the
history of the ailment and found
the crew had partaken rather for-
¢ibly uf ecanned lobster. He di-
agnosed  the case as ptomaine
poisoning. When the twelve
sutfers had finished the doctor’s
directions they had evhausted

their ontire supply of Rochelle
Balts and reported progress at
dawn. s

Recently Dr, W, 3, Pord, of the
Steamship “Potomac”, aided and
ahetted the stork hy wireless.
Late one night he received this
message : "f*aptam wife on board,

Ex-
pect avrival of StOI‘k before we can reach

port, Please assist.”” This was a stumper
hut the doughty doetor could not fail in
this emergency, so he gave the directions
in language that could be understood hy
the iayman, while the stork hovered over
the distant freighter. Two days later the
doctor veceived this message: “Now have
a new son. Don’t know your name, doctor,
but will eall him Napoleon Ford. A thous-
and thanks. God bless you.”

Dy, William 3. Irwin when surgeon on
the HBteamship “Centenial State” was sum-
moned to the wireless voom one day and
informed that the lighthouse keeper on a
lonely island in the Carvibbean was suffer-
ing as a result of an injury to his leg.
Further details showed that gangrene had
set in and that amputation was necessary

Pirections for a Very Simple Set

Letter Cliveular 42 of the Bureau of
Standards described a simple home-made
radio receiving fet using a c¢rystal detector.
This set was of the gimplest possible con-
struction and eould be made by any ama-
teur for a very moderate price, probably
under $10. The demand for this circular
was so great that it was decided to print
it as a regular pubhcatmn of the Bureau
wf Standards, and it is now dvallahle from
the \mpermtendent of Documents, (Govern-
ment Printing Office, Washington, D. (.,
ab Be per copy. Persons writing for this
material should refer to Cireular 120 of
the Bureau of Standards.

May 10th markpd the close of a con-

test conducted by the Standard Furniture
Co. of Seattle, for the best home made ve-
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ceiving set tuning from 100 to 500 meters.
The entries were made in various classes
according to whether amplifier units were
included, left out, or just crystal detectors
used. There was also a separate class for
boys and girls under 14 years of age, and
a fifth class for the smallest crystal set.
Two cash prizes of $25 and $15 were given
in each class but the first in which the
prizes were $50 and $25. The sets were
actually tested on the hroadeast of K¥FC
using the same tubes and aerial in each
test.

Getting Started Listening

{Conlinued from March)

Having settled the guestion of the aerial
and ground, we are ready for a discussion
of the apparatus. It is difficuit to recom-
mend specific apparatus as there are so
many combinations ranging from simple
sets made at home for a few dollars to
elaborate ones found on the market at good
stiff figures. Simple crystal ouifits bring
in the broadeasts over limited distances,
but in general they are foys and not to
be recommended unless one lives within a
few miles of a powerful broadeasting sta-
tion. o we are discussing here the sets
using  vacuum  tubes—the onily veally
practical sets at present.

We will need:

{1) tuning get or “‘receiver” of some
sort
{2} Vacuum tube equipment consisting of

a detector and if possible one or two
stages of audio-frequency amplifica-
tion

{8) A sutorage battery to heat the fila-
ments of the tubes

{4y A high-voiltage dry battery for the
“anode circuits” of the tubes

(6) A pair of telephones, commonly ealled
a *head-set”, and

{8) A *“loud-speaker” or horn, so that the -

signals may be heard thruout a room
without head-sets.

The best way to discuss these necessary
items in the set is to take them up briefly
in turn.

The tuner is the apparatus that is used
to adjust io the various wave lengths and
makes it possible to pick up any desired
gtation within range. It consists of vari-
ous electrical cireuits of coils and conden-
sers capable of adjustment in their electri-
cal dimensions, which determine the wave
fength to which the set will respond. Soie
tuners are simple to the last degree and
some have several adjustments that must
he handled. These features determine the
type of set to be bought. Remembering
that the purpose of the tuner is to differ-
entiate heiween the signals from the vari-
ong stations, how important it is to have a
tuner that will really weed them out and
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pick up the desired one—a feature known
as “selectivity’™! Selectivity iz to be had
in an easily managed form in so-called
“pregenerative” tumners of the coupled or
“three-circuit’” type, and we strongly urge
the acguisition of this type of set. There
are now on the market dozens of makes of
“simplified” tuners, the operation of which
is whittled down to a solitary knob or two,
but in them the selectivity has been sacri-
ficed either to save expense or in the mis-
taken belief that the public cannot learn to
operate a modern tuner. Most of these
single-circuit or simplified tuners are
vicious things, and in truth a back-sliding
to the early days of radio when we didn’t
know any better. Of course they bring in
the signals good and loud, but they bring
in an unwanted signal as well, and ships
and commercial stations and perfectly
law-abiding amateurs are heard in distress-
ing fashion “all over the tuner”.

The modern *three-circuit” tuner is
ecapable of a high degree of selectivity so
the above interference rarely occurs on it.
Its alleged complication is gross exaggera-
tion and anyone can master it in an hour
and get not only good selectivity but actual-
ly louder signals over greater distances.
From this it will be seen that the three-
circuit tuner is emphatically recommended
if the best results are wanted.

Some sets have the vacuum tube outfit
buiit in their cabinet and some are separate.
In either case one can get sets using one,
two or three tubes. The first tube is neces-
sary in every set. It takes the place of the
crystal of simpler sets but does the job
many times better. It is called a “detector”
or “rectifier”. This isn’t a textbook so0
we'll let it go by saying that a detector is
necegsary, comes all hitched up for busi-
ness, and generally works without trouble.

Now signals may be heard from Ilong
distances in the head-set with just the de-
tector tube but it is often desirable to have
louder signals, particularly to put out thru
& loud-talking horn. 'This is accomplished
by vacuum tube amplifiers but this time
the tubes function to boost the strength of
the signals passed thru the detector.
Whether the amateur has one or two stages
is almost standard now., It is not gener-
ally desirable to exceed two stages unless
special precautions are taken to cut down
atray noises.

Tube sets may be had for from §10.00
to $100.00, As in most things, the price
one pays about determines the performance
of the set, and it pays to get a well de-
signed and well built one of reliable make.

Two batteries are needed for the receiv-
ing set. One is to light the filaments of the
tubes and is known in radio engineering
as the “A” battery. Generally this is a
lead plate storage batfery of wuch the
game type as used in automobiles. All
vacuum tubes on the market in this country



are designed for use on a é-volt "ha’rtery,
Such batteries are rated in “ampere-hours”
eapacity at one charging. The larger this
rating the longer your set can be operated
without recharging the battery tho the
largest sizes ave very heavy and bulky.
An 80 AH. battery is a good average., Ihry
cells are wholly unsuited to this work.

Then there is the “B” battery for the

plate circuits of the tubes. These come in
blocks of 28% volts, made up of small

flashlight cells sealed into units, and gener-
They are
The voltage

ally tapped for various voltages.
a staple on the radio market.

Why shouldn’t he e¢njoy radia?
Pa and Ma are old-time amateurs.

HBoston Executive Radio Council.

needed depends upon the sef—-generally be-
tween 18 and 22 volts on the detector and
45 or more on the amplifiers. The same
“B” battery may be used for both—which
means two blocks.

A good pair of telephone receivers of
2000 to 4000 ohms resistance completes the
saf. Several pairs can be used at the same
time s0 that more than one can listen to
faint signals. After all 2 head-set is the
best way to get the most out of radio.

It is" often very desirable, however, to
put out the signals thru a loud-gpeaker so
that they may be enjoyed by everyone in
the room, much like a phonograph.” There
are several loud-speakers on the wmarket,
some embodying their own special tube am-
plifiers, which are well suited for this work.
They connect in place of the head-set—-in
fact, they are merely an enlarged telephone

o

It’s in the family and hoth his
This is Walter G,
vear-old son of Mr, and Mrs. F, Clifford Estey of Salem, Mass,
Estey is sales mapag-r of the Clapp-Eastham Co. and chairman of the
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having & horn attached to set a large
volume of air in motion. Then there are
countless devices consisting of a single tele-
phone with a horn, or sometimes just a
horn to which one or both of the r@guiar
telephones may be clamped. These make z
simple and fairly satisfactory loud- speaker,
generally enough for the average home.
They have no amplifiers in themselves ex-
vept the megaphone effect they use, and are
to be used only when an amplifier is avaii-
able—s detector alone in general will not
give loud enough signals to actuate it.

A simple loud-speaker may be made at
home by procuring &
Baldwin telephone and
an old phonograph horn,
or by clamping the Bald~
win receiver to the tone
arm of a phonograph
{horn or cabinet type}
in place of the yepro-
ducer.

Thus outfitted the
radio world awaits you.
Broadeasts of sntertain-
ment, lectures and news
can be heard in any part
of the United tates,
and ships at sea and am-
ateurs for hundreds of
miles ecan be heard on
their dot-and-dash iele-
graphy. Naturally it's
not all roses— there's
summer *“static” that
fries and crackles and ai-
most drowns out signals,
and sometimes leaky
power lines and defective
arc lights cause a ter-
rible rumpus, but every-
body has to put up with

little of this and there's
still enough of sweetness
to make it most fascinating.

There are amateurs in almost every town
in the country—imnot newcomers in the game
but “hugs” who have bheen at it for years,
although more often than not they are just
lads. They are the ones who know amateur
radio and the novice ¢an do no hester than
by making the acquaintance of a practical
amateur. Amateurs are a splendid Ilot,
willing and even anxious to help in the ad-
vancement of their chosen hobby. They’ll
help von put up that aerial, answer vour
questions, tell you how to hook up your
gear, show you how brlght to burn your
bulbs and how to tune in signals. The
quickest and surest way of finding out how
many things that this article can’t tell you
is just this:—-get in touch with a locai ama-
teur—he knows,

Estey, three-
My,
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It is rumored that the British Post Office

Department is experiencing a Lndnge of
heart and in change of its policy is gouing
to allow overy taclhtv for the extension of
wireless telephony in that country. Fng-
land for some time has been watching the
spread of popular interest in broadcasting
in this country and does not intend to be
vutdone. An important announcement is
expected in Parliament soun, according to
press reports.

Probably government control of radio in
England will turn out in the end to have
been a very good thing as it will prevent the
frenzied radio conditions that characterize
our, country at present. Byjtain has a more
.serious and sober way of going about thmgs
which will stand her in good stead in the
.expansion of popular home radio. Guodfrey
" Isaacs, managing dlrector of Marcoms
Wireless Telegraph Co., is quoted in the
New York Tribune as saying I don’t want
to see ‘radio flu’ here. In_ America the
boom is rather premature. The equipment
:in use is rather primitive and not such as
we should like to see employved here. I
think that America is going ahead oo
fust in this direction, and I e¢an forsee
-chaotic vouditions if indiscriminate and
vast use of wireless telephony comes.”

We amateurs are having lots of new
names applied to us these days. ¢n H.
Daey, in the “Seientific Amerlcan keeps
up with the habit of the day by «alhng‘ us
““the American yrchin”,

Our guess is that there will be a whole
fot of S»roadcastmg stations closed up as
soon as Secretary Hoover gets the author-
ity needed to look after vadio, as the Tele-
phony Conference proposes he shall have.
In other words, some broadcast stations
-exist mdav simply because an inadequate
law gives 1o one the authorify to prevent
them from (VDLICLTIHQ it's a tmph there
“will be no more of this business of having

every department store in a ity tryving to
broadeast. The 1dlowq with the poor modu-
lation, the stations with the unintevesting
programs, the uvnintelligent operators—out
they’ll wo! ‘Where there ave a group of
private broadcasting stations in the sume
-ecommunity essentially duplicate each other’s
service, it probably will be considered that

they are unduly interfering and the Secre-
tary of Commerce will exercige his power
to vevoke licenses,

Gee but it will be good to see suome of
the rottenest ones weeded out.

QRA “6BO”?

in recent inonths some malefactor has
beenn having great sport all by his lone-
some in fooling various eastern stations into
thinking they were hearing a *‘6”. 6BO,
he said he was, and he gave his name and
town, and said he was using 500 watts of
C.W., which of course might aceount for
the very-QSA Signals he made in the 8th
and 3d districts. 372Y, 3ALN, some nines,
and many ecights mcludlng 2BIL, SAWP,

2AD, succeeded in connecting up with this
“(Ttalifornian”.

The point is that it wasn't 6BO at all
Mr. Preston of that station suggests that
the offender is around Pennsylvania some
place, as most of the cards he has received
are from that vieinity., Why not swing a
loop on him and let us know your readings?

We would like to know who this bird
iz, and promise that upon rveceipt of
sufficient information we shall do our level
best to get the axe for him—Tfor keeps,

“C.W. and the old ARRL bplnt did
the job”, says Keith Russell, 9AL, of
Toronto, (dnada, in explamxng the news-
paper publicity he got in placing his equm-
ment and services at the disposal of the
Power Company. Between 9AL and 8ANJ
at Niagara Falls great assistance was given
in relaying messages relating to repairs
on the power cables. Canadain amateurs
are on the job too,

We have received Severai dozen requests
to print change of addresses and calls. If
we start this hundreds more will undoubt-
ably come in, which it will be impossible to
publish. We will, however, when bbEElﬁ.llv
requested, prlnt the address at the head of
each list of “C alls Heard” selected by us.

The Od Man says that C.W. sets ought
o be called CQ sefs.

We vet mail addressea any old way but
the prize one came in the other day ad-
dressed to the “Q Street Magazine”, Hil



“Your decrement must not exceed 2"
fadio Digest.

We are sorry to state that many of the
popular magazines predict increasing static
this summer. We hoped with a million
aerials in the air that the distribution of
gtatic per aerial would decrease in propor-
wion.

Ixruse, who is engaged in experimental
v’ork or the John Hays Hammond labor-
atory, Is at present ome of a crew who are
domg some experiementing between two
radio-equipped bhlps in the Gulf of Mexico.

1GOF says that Q‘ST is 1mprov1ng‘ every
month judgmg from the pictures in the
April issue.

Fxaminations will be given for the
position of Junior Engineer for the Bureau
of Standards on July 5th and August 23rd.
Details may be obtained from the nearest
Civil Service oﬁive

it was evident tn the Bureau of Stand-
ards from inquiries received from builders
of the simple crystal receiver described in
their Letter Circular 4% that there was
need for description of a set possessing
greater possibilities than the first one, A
second publication is therefore being pre-
pared—a Z-circuit receiving set with vari-
able coupler. ‘This set of course has greater
gelectivity than the single-circuit set and
has the great advantage that most of the
apparatus used in the hrqt-mentlnned outht
may likewise be employed in the new in-
stallation. This publication is Letter Cir-
eular LC-44, which will be issued as Bureau
of Btandards Circular No. 121 by the Super-
intendent of Documents for ¢ a copy. The
date of issue cannot yet be given.

Buggestion to Amemcan mianufacturers
contemplating the production of radio fre-
quency transiormers: mount them so as to
zo in a standard tube socket, whereby {rans-
formers may be easily changed for different
wave length ranges.

We are informed that Mr. Linsey Winser
of Bakersfield, Cal., has received the call
6725 “and will vibrate on 275 wmeters”.
Page Bee Palmeﬂ

The unkindest cut 01 ail is to have a news-
puper call us the “American Radio Delay
League". Maybe the KEditor sent a msg by
the A.R.R.L

We note with mtereqt that the “Radio
Revlew” and the “Wireless World”, both of
t.ondon, have consolidated under the name
of “Wireless World and Radio Review”,
which will be published weekly. The com-
bination should result in a wonderful maga-
zine {o which we extend cur most hearty
wishes.
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We have heard indirectly that the Vesta
Battery has a range of 6,000 wave lengths.
It must be highly damped which eliminates
the possibility of (.W. as an electrolyte.

EDKA has an 4(*knowledgmenc card with
a blank gpace for filling in the height of
their aerial at the time they were reported.
Maybe they get different wave lengths by
hoisting or lowering the antenna.

Aceording to 4BW '*allfmma has nothing
on Georgia, Grover Jones of Macon sells
radio bugs st reduced rates a storage bat-
tery which when freed of its charge will be
charged free once a month without charge.

In radio we are tmdmg out that “all is
not sweet that twitters’

Mr. H. H. Wish, who has been cartoon-
ing for QST Iately, has been assigned the
call 1PK although he is confined to his bed.
He suggests that had it been 1QT <(one
guart) instead of IPK {one peck) greater
interest iight have been aroused.

Change%~ at the QST Factory

Chas. A. Service, Jr., past vice-president
of the A.R.R.L. terminated a pleasant con-
nection with our headquarters office fo be-
come manager of the radio department of
the Electric Zupply & Equipment Co., with
his office in Hartford. He was succeeded
by Robert L. Northrop of Lynn, Mass., ex-
1C0A, who now enjoys the resounding title
of office manager and executive assistant
to the secretary. The lure of the commer-
fs\al game was too strong {or Bob H1ggv
of old 8IB, and he resigned his assistant
editorship of QST to return to Columbus
and embark in business on his own, being
succeeded at our diggings by Boyd Phelps
of 9ZT, ‘thneapclw Phelps’ acquisition
by this n“h(,e is our gain but the ln-,s of the
territory from whence he came, as in com-
ing with us he has had to resign from the
management of the Dakota Division and
the temporary guidance of the Winnipeg
Division, so clblv led by him.

Phelps, poor unforfunate, eume to us
withont a nickname of any sort. Accord-
ingly one was manufactured for him by
trying to pronounce his initials—"Beep”.
Beep is now the happy operator uf station
iHX, Hartford, where he is proving to the
world that his recent QST dope on “Radio
below 200 meters” actually works by radi-
ating good energy on waves as low as 70
meters—harmonics of course. Reliable
communication is had with Boston on 130
meters. The boy’s all right.

Thru an ervor in April QST the Thor-

darson amplifying transformer was listed
at” $4.00 whereas it shouid have heen $4.50.
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Read '"Em and Weep!

4CB of Morse, Bask., has worked many
0.8, stations including BAWT of Frisco,
and has been heard in Hawaij on 15 watts.

5KA has been heard by 1BDI at Orono,
Maine.

BACF has been heard on detector only by
several stations in Long Beach, Calif. He
uses the same 10 watt set that got over to
Seotland.

8HJ of FElmira, N.Y., has heard 6CU,
H6KA and 6XAD on one tube and has been
heard by 8XAD using 10 watts.

8ZF, 862G, 6ZI, 678, 6Z7, and 6XAD have
all been neard at Oil (e tity, Pa

627, 6EH, WV, 6XAD, and 7TAH have
been heard at ‘E.BDU Winthrop, Mass.

6272 and TMI were heard on one tube
by 1CFJ at Portland, Maine.

8VY has been heard QSA or very QSA
by 6XAD, 6ARF, GAOW, 6ARE, 6RR, 677,
TLU, I8, 7TQ, 728, (BZA), and Can. 5CN
on one B watter.

GAPW worked 9BBF and 2AYS on a
VTl copied by 3JJ while working 9FZ on
5 watts; worked 80%Z, 8BDO and heard by
SXAD on 10 watts: added 5 miore watts
and worked 2FP, AWM, ‘SAIO and 3ADX.

HZB, Han Diego, Cuaul., on 20 watts was
copied by Can. 3IL of Kingston, Ont.

SBRL works 5ZA, 6XAD, and GBO( .

G242 was copied thru heavv QRN at Can.
S8, Kitchener, Ont.

SBDB has been rveported QSA in Palo
Alto, Calif, on 15 watts.

GAWP worked WU on 10 watts,

4BZ on one tube copied 6EN nearly an
hour after the sun was up.

GAWP has been heard on 10 watts in
Cleveland, (Ohio, by 8AGZ: off Key West,
Fla. on the H.5. McKelvey; at Vakutat,
Alaska, on the 8.8, Admiral Watson: and
at Wailuku, Hawaii, by 6Z2AC.

Soon we will leduce the above coluomn
by saying, “The following 8’s have not yet
been heard on the Atlantie Coast.”

Call

Wanta no uar 1ange"
as you can,

9AL in (‘hlcago aqks for relief. He is
not transmitting but gets tons of cards re-
porting Canadian 9AL, Keith Russell, 11
Pinewood Ave,, in T()ronto, Can., on C. w.

TS as fast

What are your ideas on a good cover de-
sign for QST" We know many of you are
close critics but we want some ideas now.
‘We do not mean drawings, for we will tend
to that, but ideas that will make good
Lovers,

OPERATING DEPARTMENT
(Concluded from vage 50)
to work through the statie, but no reports
were received from the (.W. stations ex-
cept that of 8BEX,
Southern Indiana shows a good total of
‘messages, but the phone broadeasting sit-
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uation is the cause of the drop in the
number of messages handled in this terri-
tory. Everyone is supposed to stand by in
southern Indiana for phone broadecasting
until after 10 o’clock and a lot of the.
younger relayers turn in by that time,

The Committee of Radio Amateurs of
Lafayette hus adopted traffic regulations
applying to every county, which provide:

6:00 AM. to 5:30 P.M. Free Air.

5:30 P M. to 6:30 P M. Local Traffic.

6:30 P.M. to 9:05 P.M. Listening Period.

9:05 P.M. to 6:00 A M. Long Distance
Period.

This schedule has been faithfully fol-
lowed and as a result the radio situation in
and about Lafayette has improved greatiy.

J. R. Hall, of Seymour, Ind., has been
putting this city on the map. 9DYU, 2AMO
and Mr. Hall’'s own stations, 9ASJ. have
been handling about three hundred mes-
sages a month among them.

All routes in Northern Indiana arve in
working order and much traffic has been
passed over them.

QDAX. APC, 2UC, 9A8B and 9BGF are
now using fone and C.W. 9DAX is heard
at 9HR at any time of day and will prove
a reliable «tatxon

NEW FNGLAND DIVISION
P.F, Robmson, Mgr.

OW. Messages: 1SD 105 1ASF-89, 1PR-
78, 1IBDV-55, 1BRQ-32, 1FB -22, 1BKQ-b4,
1PT- 25, lCMK-iS 1BYG-10, Total, 156,

hpark Mebbages 1RX-275, 1CNI-240,
18N-195, 11.Z-84, 1WQ-80, 1BYG-48, 1BJE-
26, 1BRQ-36, 1A0K-32 2, 1DY-8, 1¥FB-8,
Total, 1007.

In keeping with the veorganization of
the Operating Department, the following
have heen appointed Assistant Division
Managers in this division:

Maine: F, H, Pierce, IBRQ; Connecticut:

J. L. Reinartz, 1QP; Eastern Mass.: L. G.
Cumming, 1FB; Western Mass.: A. 8.
MeClean, 1JQ; "New Hampshire: H. W.

Bean, 10E Vermont: L. ¥, Packer, LARY;
Rhode Island: J. F. Sullivan.

Further appointments covering the offices
of Distriet Superintendent will he an-
nounced as soon as these vacancies are
filled by capable men.

Much of the joy in amateur radio in
this division has been taken out by a great
number of hroadcasting stations, some of
which “hog” the ether without regard to
amateur affairs. It is not fair that the
broadeast listener be given the entire even-
ing and the amateur be crowded out until
the wee small hours of the morning.

Dayhght Sunday Tests have heen ar-
ranged in order that & number of the sta-
tions operated by the younger fellows will
have a chance to handle relay traffic with-
out causing interference to the listening
stations.
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4EG, Woodruff, S. C.

The photo shows the station of W. C.
Etheredge, A.R.R.L. District Superintend-
ent of mouth Carolina. There are many
novel features in design and arrangement
worthy of note in thls gtation. In build-
mg the set flexibility in wave range, unity
in control, accessibility, and electrical effi-
eiency were kept in mind.

The cabinet at the left coutains four
Formica panels 8 by 9 by % inches. Bind-
ing posts are prowded on each panel so
that by short strips the units are connected.
Any oF the panels may be removed without
disturbing the others. Rusbar wiring is
used thruout. From left to right the panels

are ag follows: coupling panel, wave con-
trol, detecior, snd plate cireuit control.
On the coupling panel is a three-coil mount-
ing with a {3-plate variable condenser be-
fow, which is used acrosgs the tickler coil
on fong waves. The wave-conirol has =
45- Lniate variable condenser at the top COT-
nected in the antenna circuit and a lapp-
Eastham variometer at the bottom which is
e wrid circuit for short waves., A va-
riable condenser mayv bp mmed across the
secondary binding posis for long waves.
The detector control uses a snall variable
grid condenser and an end-cell switch for
th-ﬂ B battery. The plate contrel panel con-
tains a variometer ut the bottom and a
plate joading coil at the top. The vari-
ometer has only twenty-four turns on the
rotor and tweniy-two on the stator which
makes tuning easier. The short range of
the wvariometer is made up by the plate
loading 8% turns of No, 28 wire

wound on a three inch tube and tapped
every eight turns.

The upper cabinet contains three panels.
The one to the left contains a Clapp-East-
ham loose-coupler, tho not as much used
as the three coil mounting below. The nexi
is a spare detector with potentlometer con-
trol and the panel to the right is a two-
step amplifier. Also getting on the shelf is
a home-made wavementer with a range of

150 to 3,000 meters, and an Amrad wave-
meter. The meters to the extreme left
measure the voltage of the A4 and B bat-
teries and a sensitive ammeter is in each
filament eircuit.

For 200 meier work a primary mui four
inches in diameter with % turns of No.
22 wire is found best, used with a secondary
of 28 turns of No. 28, For phone reception

» inch coils are wsed with 18 turns on
1»1‘~1mary nd 48 on the =ccondary.
Is are used on > fong
ves i amateur radio is by far the moss
mt@n«tlna

The antenna is of five eables spaced
6. apart, 20 ft. Jjong and 35 [t hwh
Ground is obtained to water pipes and s
counterpoise under the antenna.

The spark set shown to the right on the
table in the frame consists of a
Thordarson transformer, Jewell thermo-
vouple ammeter, Murdock auntenna switeh
and O.T., Benwood disk on i horse motor,
apd an oil immersed condenser built in sec-
tions in storage battery jars, The ygiass
plates are Y, inch thick and cat from
broken pleces of windshield glass,

V.
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Bince the photo was taken a CW and
phone set has been added using short range
but effective loop modulation with the “sure
fire eirenit.” Filament voltage ig obtamed
from & transformer whose core iz made
from an old 60 ampere watt-meter and now
has a 440 turn primary winding of No. 28
enamel wire and a secondary of 32 turns
of No. 18 tapped in the middle. The plate
supply transformer is made on u core 6
by 7 inches vutside and 134 inches thick.
The primary has 230 turns of No. 18, The

(4

T 59

zecondary is wound on a fibre tube that
slips over the other leg of the transformer
ahd containg 1244 turns of No. 28 enameled
wire with oiled paper between layers. Filter
chokes are made of secondaries from an
ignition coil on a 4% ineh syuare closed
iron core. The rectifier is made of 10
tumblers with !4 inch wide electrodes of
aluminum and lead. Common wuklng’ soda
in distilled water is wused, covering the
plates a half inch. This makes the ideal
inter-city set and shows whai can be done
in making most of it in the workshop.

5YE,

HBYE is the station of the University of
Mississippi and has no doubt been heard
by many of us.

The antenna is T type, gix wires, 95 ft.
long, spacing 3% inches, and well insulated.
It is supporied on two 55 ft. c¢ypress poles
on top of a building 45 ft, high. The flat
snetal root directly below forms the ground
and has about five thousand square feet
awldered together and in addition is earthed
in many places around the edge.

The transmitter is located in & =zpecial
rovimn directly below the center of capacity
of the asntenna. The fransmitting set is
inounted in a separate cabinet with glass
doors, The aerial and ground leads ave
brought dlrectly to the cabinet and the
change-over switch is operated by distant
control, makmg' it unnecessary to bring the
antenna circuit to the 0pe1atmg table. The
transmitter is arranged for either synchron-

University P. O., Miss.

ous or non-sink operation with Acme or
’Fhordarson transformers. The condenser
is of 59 glass plates one-fourth inch thick,
one foot sguare, and with heavy tinfoil
eivcles eight inches in diameter. This
follows closely Mr. Mathews article. “The
fdeal Spark Transmitter”, in April 1921
""" The clogsed circuit is of three inch
mi:hnn and heavy copper braid. The.irans-
former is located in the compartment below
with all care being taken in insulation und
the prevention of induction in the power
circuits. With eight inches of coupling the
Jewell meter reads six amperes with exact-
ly one k.w, input, power factor 85%.

The receiving ejuipment includes a Grebe
("R-6 short wave regenerative set with two
steps of audio frequency amplification,
Baldwin and Brandes phones, ete. A
DeForest fifteen panel set is used for long

{Conelnded on poge 66

«
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HEARD DURING APRIL
iUnless Otherwise Specified

Insiructions fo reporters:

¢1) Typewrite or neatly print the calls
“double-spaced”, on =z separate sheet of
paper, running them across the sheet, not
down a column, and writing on but one
side of the sheet.

{22 inange alphabetically thru each
distriet, from 1 to 9, and then Canada, with
no break be‘rwvon mstncts, using commas
to separate items and parentheses around
calls of stations also worked—as in the
examples below.

{3} The period covered by the report
shall’ be from the first of one month to the
first of the following month. All lists must
be received by us the 10th of the following
month for publication in the next Q8T

{4y In nrder to distinguish between
spark and -W. stations, list spark stations
trom 1 to 9 in the usual manner and then
make a second paragraph in identical form
hstmg the C.W. stations. Commercial calls
will not be pubhshed

Pear] Harbor, T. H.
Avril 22-23vd; BZX 7:22 P.M., 6KY ealling 6ZAC
8t 7:40, 6KI callmq 677 at 9102, 621 from 957
to 10:30 telling 64AC QRL, and again at 11:17

QSA; 8ZG calling 8ZAC at 10:20 and 10:28, 67 A(‘
QSA at all times, GARJ calling 6ASM at 12
and 122 geveral wmsgg copied from BZG, hNY

heard QRZ,

“Btations 8ZI und 867G arve particulariy {to be
complimented on their iransmitters und workman-
like aperating. Receiving was done with one de-
fector tnbe and one afep audio amplification.
Will arrange xechedules with any amateurs that wish
in try their ‘transpacifie’ Juck.” Addresas Mr., A,
I, Newton, Chief Radioman, U.8.N., U.8.8. Chicago,
Flagrhin, Submarine B Peart Harbor, T. H.

Erany
#i of Cape Henry,d 7:08
“BNL\ wn W, ZOM

QRN
w AN of abo.vv
beard with Parawon cireuit and oniy one iubhe,

{anadian BBP NP&market. Ont.

Soark:

IRKQ, »R'dm

R(
\T’W xR’V ®
PT. TT, gUC BWD XXE.
wy AE b X.N LA 44

' GAEQ, DAGR, 9 Voo, oA, oA
. 9ALM, 9AOU, 9APK, 9AQZ, 9ASK, 9AUA,

DATIL, 9AVP, 9AWZ, DAXTU, 0A%A, DAZF, 9BAK,

UBED, 9BFG, 90A, 8CBA, 908, 9DHZ, DHMJ,

'!ﬂMP 9DOI. 3DPR, 1DOM, 9] EIVAYN
Y 9KD, 9KI, 9LF, 9 9C
aSN. 9TV, 911G, 9VL.
GYAK, 9YAT, o

¢ 1ADL, 1AJP. 1AMQ,
IRKA f(mt- 1BKQ, 1BSD.
RCTH 1(‘J7 1EE

10N
L 9AAB,

xB
,K.(' HP, ME.
5IB, BXA, §BO.
. RAJO, HAJX,
NG, RAOR, 8AQ0Q.
. #AVL, BAWM,

, ¥BDT ﬁREF,,
1FY, ZBOX. 2BQL
B”H HUAZ mnn, ; I, ECPS.
W. SNJ. 30M,
AWY, RXAK.
DAAV, 9AAY,
lA(JR DARK, BAVA,
‘)BFO fone, 9BITR,
WCT, 9DAX. anov,
ar0, aKP,
YWU, 9ZAF,.

'Fv’.’ r{Ho

M. REZ, 0AA
DAJA, ‘“NE,
QAXF, DAZE,
4BLO, 9
anza.,
90E, »UIC,
8ZL, AN-5,

Q AEQ. ‘J %1' 0
DAWM,
WRIN,
anaSs,

DAZ H,
aBs

. C, ‘7 b
uPs ‘\WA AWl

) TWQ,
ulIG

Canadian 3EY, Toronto, Ont.—{me tube
Spark: ZDM. 2FP, 287, 2AJE, 10X, §AFB,
, BAIW. 2AMQ, #BRL,
: 1PR, IPT 1}{“ 11{K
PN

Canadian 3JI, Toronto, Ont,
€W, 1L 1ON, PR, 1QP, 1ITS, 1vQ
INZ, 1¥YB. tADL, 1AJFP, i sMQ 1ARY,
T TRAS, 1BDC {one. 1
i iRTE,

HevVT
V'Y,

)"R
RBFO

¢RIL, & BJu’,
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BCFC, 8CJIX, 8CKM, 8CKO, 8CLW, 8CMM, 8CMX,
8BJS, 8BJV, 8BKE, #BLW, (8BLZ), 8BNJ, 8BNY,
8BQL, BRL, 8BSF, sBUQ. 8BUX, (8CBJ), 8CCX,
RCNG, 3001, (8C00), BCQH, RCQL, $XAD fone,
BYAA, sZAF, 9BP, 9EI, 9GL, 91L, 910, %KM,
AKP, 9QE, 980, 9VK, #WC, 9WQ, 9XI, 9/
SALY, YAJH, 9AIM, #AKD, 2AMO, 9ANE,
9A0U, 9ARK, 9BAA, 0BAF, 9BGH, 9BHE,
9BLEB, {9BLC), 9BLK. 9BRL., (3BTA),
9DAX, 9DKY, 9DTA, 9DZQ, 2YARE,
Spark: (RAHQ), (BA.hL) (SAXN),
Canadian C.W.: 2BG, &DS, (3FK)
{fone, (38J) fone, ,STN) fone,

1BRQ, Lewmton, Maine

Spark: LAA, 1CC, {1FM), 1GM, 1HO, 1JT, {1LZ),
IMA, (1QO0), (1RV), ISN, I8Z, 1WG, 1¥YB, iYD,
(1ACO}, (1AKG), 1AKQ, 1ANZ, 1AOK,
{1AUV), 1AWB, 1BCF, 1BFT,

({1BJS), !BOE, (1BQL), 1BSD,

1bGI {10GU), (1CIB), 1CJA,
2 ZAER. % M“ 2AHU,

"(ZARF), ARY, ‘.!AWF.
PRET, (L ’BML) 2B
. 20T, «}‘:'DN) 2RH, ¢EL,

9CBA,

{BCBJ).
fone, (3KP)

LAJE,
(1ARY},

{1BHR),

{ 1(.‘(‘H)

ARD A N N
(.«;QN) RW. ”WB 4EA 8ADK
MAI)Q) BAITA, KAI*B SAbO SAHE, 8ALO. BAPB.
( "ARD AW, 5~BAL SHDLB, »BKN, sBRL.
N “CHV, sDY, SEW, #1J, 2LB, (8MZ),
WE), 90V, 4DSO, 2VI.

LAJP, 1AKA, lﬁxK.(:, 1AMQ, LANG,
1AZI, 1AZW, (1BAS), 1iBBM,
IRET IREP, 3]

2R : 2
dAJP, LAPB, 5
S8BFM, 3DN. 3FP,

(IBKK),
1BQJ, 1BSD.
10GS, 1CIK, 1CTH, 1CMK,
iJ7Z, 10N, (1 o
‘i,}{M, (1YK), ZAAB,

ZATA, 2
QBAGE“BbL 2BREA,
2BN7. 2BP, (2BOV),
BQY TJ. ¢BTW, 2BTZ,
QCCD,QCEN.QOFL 2OFT,
2RV, ¢FP, 20U, 2JW,
oRP, {2RYY, 23TS, 2UD, 23VW. 3AA0, A.
3ACZ,SATN,%$PQ 3BLI. 3BKO. (3BNUY.
aBTI, 2RUV, $RZ, %(A 50C, sFR, 3HG, 21L, 31W,
SNH, 3NO. 3Q7, 3VS. AVW, 820, 4RF, 4BY, 2DC,
ADS, 401, 40X, D
§AKQ, SALT, RAMN, SAQF,
RAVO, SAUW, SAWM. RAWD.
RBEO, ¢R1.X, ¢BSS. :BUQ, 8BX, 8B
NV, ST.B. ®1.8. (XNB). =NX,
KSRK. & gEP,

9ARK, PEM. TWQ

VBEH.
2BQT,
2BXP, QCBT,ﬂcq
26GQ, 204N, :
2RV, 2100,

' 3
'JBI P, "eRMI,

4

wEI,

s5C &
uBP,

}XZ ‘Worcester, Mass.—a&11 €. W,

THX, X, 14T, W, LPT,

; R (iILD. 1XE, 1YM, (1XX),
(1YRY, IVH, eri\) 19, 1ADL. TAIR, 1ALS,
1ARY 1ANF, IAWB 1AWH, 1443, I1BBC, IRRW,
1BES ;IRTT\ {BKA, (1BKE). (1BKQ), {BIN,

1AL, 1CEB.
M(‘PN] 1COW

v, 5A1B.
23 ¢ “ARD, «ARK. E

"ASM SAVD. KAV R . SAWY.
EAXC RROT, sanH SREF, (KRE®W). SBLX RBQU RBAV
“RSY, sBTO, 300D, #CCM, 0GB, sCIX 2CNG.
KOO0, BEOW. SXAK =7AFR, 9BP, 9BS, 00T, OEL
AKM. 9KP, OP5, APT, BWQ., (9AAP), DHAFN,
(9ATY). HAJA, 9A0G, YARG, uAWO OBED. 9BPC.
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aBSGE, 9CAE, 9CBA, 9CBR, 9DAX, 9DEA, (9DGQ),
aDOH, Can. 3CZ.
1PR, Newton, Mass

1ACO, (1ADL), 1A(JI LAIP, 1AJP,
{ 1ARY), (1AWOQ), 1AZW, {(1AZX), 1BDC, iBDI,
(1BET), ¢(1BKQ). IBPZ. 1] 1801, (1BRQ),
1BSD. IBYM, LCAK, 1GCT,
(IER), 111, (1LZ), 1PB,
(1VT), 1XZ, (1¥YB), 1%E, 2AAB),
SAWL., 2AQH, 2AQL 2AWF, 2AWL, (ZKK) (ZAYV)
SALL, 2BCF, aBEA zBEB.(2BEH),2BGL.2BGF 2R1Q,
{9BLP).(2BNZ).2BQD, 2BQU, 2BRB, ABTJ.;.CBW,
2CFIL, "(.»IZ 2DK, ul)X) (2E'C) 2FP, 2KP. 2LQ, 2LH,

C.W.:

2NZ, 2RY, 284, (2WR), "TVXM (22K}, ‘*LK ph.,
2AJD, (3ALT), ,A!LN), {3ALL), (BANY), Mu{
2ATG, (5BEC), (3BLJ), k‘%BNU), (uBTK) ’*BUV,
i3BZ), u(d(., MLM (3FM), 3GH, $iL, 3IR, (31W),
‘*NH. UQV (IVW). 1BY, 4GL, 411, NX4, 474, 478,

LA, bNZ, 8AFJ, 8AGK, BAGO, 8AHQ,

LT, (RAMK)., ®“ANB, &AQF. 2AQZ,

(RASVY, RAUH, (RAVL), (RAWM),

{ AXC, 8AXY, 5BCL. §BNU, (XRRO),

C(RBIL), ¢BJS. #BOO, sBKE, (§BLX),

BNY, >aBQV “BSY. ¥BSO, \BTT ABUQ,

J’ #URP, ROHX, (8CMM), N, #8CQL,

#CPG, 80TZ, 8E (SHJT),

3PN, 2P 4 . w5V,

9ADX, DA 9AJH,

¢ AXF), WBLC) QLT 9DAX,

IDKY, DRQ, {)DZQ OFZ, 9KM, 9KP, 9PF, "WU.
{9UH), 92L, Can, 2BG, :L’.BP, 217, 9AL, 9AW,

Spark: 1ADC, (1ARY), 1AYZK, 1BHR, (BOP,
1ROQ, 1BPZ, {1BRQ), le (1YB), {1YD), 2448
2AQI, CAWF, 20T, 2DN, {2PV),
ars, ¢ 270, B 5FD,
3AHQ KO, &AXY, Y, ® “17Q.
GAAW, RG, (9AXF), SA.AA QDZI 9DXM, (‘an
(ABP), SFO.,

1BGF, Ha.rtford, Conn.

Spark: (LAW), 1GM, (1Q0), 1RX, 1¥B, [ADI,
1AGH 1AKG, (1BEF), (BFI. (IBHAW), {1BTY},
1BJR, 1BOP, (1B0OQ). 1BRL, 1BRQ. iBTP, (1BUC),
10QS, ZDN, N7, 2TEF, 2AJE, 3B7, 8FP, 30X,
4PU, #XW, 2YP, 3ABB, 3ARN, 8BHL, 4CX, {0DI,
10K, DA, 5XA, Y9KP, 90X, 9UU, 9UG, H9AAW,
DAWZ, 9AZA,

WL 1AL, IDR. 1HX, (11D, 1QP, (1T8), 10T,

VT, (1XM), 1XZ, LZE, (1AJP), {1ALY),
, (1ARYY, 1ATQ, LAUN, LAWB (1AY1,),
L IRBW, 1RCOB, (1BNC), 1BES, 1BGG 1BIK,
TRKQ, {BNE (iBNT), 1BOL, 1BQE. 1BQK,

TRWJ, 1CAK, 1CBJ, 106GS, 1GIH, (10J7,
. ICNE, 1(‘NR 1CNI, ICWR “BZ. 2OVP, v DK,
2FP, 2F7, 20 VA ATR,

RERDY

SROGV,
. RCA =00,
] 7, 91T. 'l[L «‘Hﬂ) KM,
A 4 NAAW, 9AAY, (9AJA),
DAIH, ARK, UBE') 0BIC, {QCBM. aDGD,
sGLY, 9NSO. QAN BP Gz, CSEL
1ASF, Medford Mass.
Hpark: T TAZK, IB()Q 1RRAQ,
H (lK THO, YR P U) <
pi eevp, ¢DN

IKp

SRV, (REOY, T

. TADT, 1AGL  LAIP. (1AMOQ).
v]ARY , (LAZW, dalite), (1AZX)Y, {(1BAS),
TRNT, (1BES), 1BGF, (1BKOI1, IB\I“
(TRYNY, i0AK, (10GS). (1(‘Hﬂ CTH,
{1OMEK)Y, ICNE 1ONF. 1CNR, 1EE, IHX i
CLPTY, TOF, (1VT), 1XAD, (1YK)
2ARS. (ZACTY, ZAEM, I
QAT FAME, 02 AQID X
2BCF., 2RCW, "BDG IBEA, 2BEB,
2REX, =BG dalite, 2BGL 2BJH,
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. 2BXP,
. (20BW),
ZOFI 2CIT
L»x (2EH),

ALY, (BYICY, (RAJD),
'A., SRQ, ® 3, #AFB, ~AFQ.
quE). 30X, 92N,
2AFI, Bogota, N. J,
1AW, 1BAQ, 1BVB, 1(0OK, #DY.
1/ IA JP. liMTJ. R, LARY, 1ASPE,
M, Z.LAZW, V. 1BGF, 1BKQ,
1, !.BSD, iBUA, 1\ JA, [CK, 1CLI,
o1 P 1PR, lPl HQP {ZE.
28'1' )i SALN, AR XC

Bpark
C.W.:

\RQTT \sBQY
H. aNB
SY 2WR, \’B
HARE, "-‘UY
7, 9DAX, IDZQ,
VI, 910, BT.E, “WQ

i )
'H{P HQW ";-M (rm

2ZAWF, Albany, N. Y.
Bpark: 1AA, 1ACO, 1AW, lROP (1BOM),
BRQ). !LIF\III oM, J‘.HO, lRVJ_ IBRX. 1YD, 3AAP
AR 2

. CoBEvery District

, ARN-3HS, Wa.shmgton
A ark: (1AKG), -AMQ. (1AOK).
)I‘:R 5 R i.B“(_ IBDT, 1BEP,

'qum. IBWY,
1LZ. IRE, (1S
(2AHT,

CICHTDD,
8L (1

1BGF,
LCTA, iCK,
g wQ

® g8
=70 QA.A\’V ‘DA(;R
L1, '*M(‘ 20X, 9iTH,

1TAZW, niBRu) 1BWQ,
J’r‘ llw iy, 1X7,
BEM "BF’/
P

BND

',}W. v,
. LETYY,

WE R70,
. 2AIR GAMT,
. tUARGHY,
AZEF, 3

A E L EEWA, &Y M,
AJH, 52011, YARG, 9BP, 9DEA,
WFZ, (ull), 2KP. 280, XI,

AV, SAYH, DAZE
SBED, 9BFQ. 8CA, GDAX
9DHZ, 9DI0. YDKK. 0DMJ,
SDAY, BFF, 9K (9FKY,
2BNZ, 10 Hawthorne PL, E. Orange, N. J, YOX, 9PW, (GITH), U,
FWLLGIADO), 1AW, 1CR, (1ES). 1HK. iHX, 2YB. 94J, GZN. Cnoadian
ML 1P, 1PT, | 3 : L LXE, ©
R AT SRS L) L ), LEE CW, s TARY, TASE. 1A7W, IBIW, 1BGF. 1BKA
?%LE 'LALW Iuntﬁ‘ 1BKQ, iBRQ I, 1 NT

AWB, 1/
(iIBEAY, ¢
LE EBNT ‘OR()Q

N »G

. BA v
. DRTA. DRV, "VYIO
. 0L, 810, WJG, 9LE,

LANY, 1
iBVR 10N,
I8N, TWR.

BAAS g
5 . SAKD. HALJ AL

YAOLG, DARK, 'HU_IA HAWS (9BLC)Y, 9KT.0, . . DP, . , BEH
(9DAX}, 9DGQ, 9DKY. ADTM. 46DWY. SCBA. 20N, 3GX, SPUL ZQN, BITC, 5Y % tBI,

wm
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4BA, AL, 4FD,
SAFA, &
SARV

ASL, 8AU
SBAZ, &BDK

4¥FP, 4GN, MW. 5DA, HIR, 6XA8,
YAFD, 8AGA, SAGE, (AHE, 9AHQ,
BAMT, 6~‘LJX SANO, ZARB, SARD,
AUX, SAXN, 8AX0, BAYC, SAZF,

"BEP <BRL, $BUH, 3BUQ.
%BXC, »CHYV, )L, $DV, SEA, zEB, SEO.
RKW, ®HS, KN, 2KY, LB, »NQ,

SHW, BIS,
#RQ, 8TK, 3UC, SVE, bVQ, VY, sVW, 8WD, 8WE,

“WR, 8WU, 8WV, 8WZ, 82W, JAAW, SAGE, 9AGE,
9AlF, 2AIR, 9ARR, 9AZE, YALZF, 9DS0, 4LZY,
9MC, IMY, 80X, $UH, 9UK, 9UL, 9US, 8XI, 9YC,
97,0, Cun, SBP. ZGN, 3GX, 3JL

CW.: 1ADL, 1AGI, 1ALP, 1AJP, 1ARY, 1AVL
1AZW, 1BDC, iBES, 1BET, 1BGC, 1BKE, 1BKQs
{BTL, 1BWJ, 1BYK, 1CJH, 1CKQ, 1CMK, 1¢
111, 11V, IPR, 1PT, 1RD DLB, 1YK, LZE
2ARH, *AFP, 2APB, 2AQH, ZAQU, 2AWF
2AYV, 2AFZ, 2BAK, 2BEA, “BEH, 2BEK,
2BMA, 2BML, 2BNZ, 2BQV, 2BRC, 2B
2BZA, IBZV, 2CCD, #CCL, 200X, “l“f
2CIC, 2DK, 2DX, 2¥P, 2KP, 2NZ, 284,
2WI, 2XJ fone, 2ZLH ‘fone, 2ZK fone, 27
BAAY, “%A(;D)’ BAGI, !3AJD). YANY, SAPG,
3AQH, 3AQR. 2AXP, 3BG, 2BHL, ;1BIJ. 3BNU,
3BTI, 3BUR, 2BUV, 3BVA, SBZ 1A, 3DM, 3EM,
sHG, 31¥, 3JH, 3LC, &NH, 30%Z, 3QV, .3RM, SYE,
87N, wrO fone & C.W. 37%, 4BL, 4BY, 4DC,
iFH, 4GL, 4GX, 1L, $JH, 4LP, 4XD, LiYA, 4:4(3,
47L, 5DA, SLA, AWO, 6ANZ, GEY, 8AGO, SAHM,
RA10, #AJU, SALB, S ALG, SALT, RANJ, £A00,

SAPH, “AQU‘ ﬁAQV %ARK, SASO, SAUO BAVA,
.AWP, BAWS, s8AWX, 8AX, 2AXC,
3DU, %BFX, SBIL, 5BK, SBKE,

BMF,

8 %BNY, 8BOX, 2BPL, 5BSS,
‘;BUM QRUIX, ®BZY,

SCAY%, SCBJ, 3CKM, SCMM,
RUNA, %C00, 8DV, 8ML, SMO, 3NV, 8PT, 3Q%,
SRF, &RQ, ¥SE, 83P, “UK, 8VJ, bVQ, *VR, 8WR,
aX A, SXE, $4AX, 8ZZ, 0AIY, 9AJA, UAMB, 9ARK,
9AXR, 9BKY, ¢DI10O, Lyl.)uF sEI, 9IL, 910, 9KM,
9U%, 9WA, Can UBP 3J1.

3BLF, Rlchmond Va.

1AGI, (lAbF) {1AZW). (1BAS), (1BBW),
1CHI, (LGIK), 1PR. (1PT), fIQP), IVQ, ilXM),
1YB, (1YKj, "AAB\ (2ACQ), ZAFP, (2AIF),
2AYV. 2BEM. uBEA, (& 2BML.
(2BQH}, YBYC, 200D, 2DK,
EADT, BAE ARV, 5AID, (?ALN), 3

L 3ANY). A,AHH) -AWH Can, 3A%Z. 3BA, ¥}
aRHL, SBZ., (3CA), 30XA, iCan. GCZ}. ‘5FM)
$FS, 3GH, (3HG), »HW. aNB, (3QV), 4UX, 3VW,
220), .’y'f"\, JBF € 4DM, 4GL, HII),

4KC

CW.

(4JH), 1P, 501, 84F, 824,
RAW n / APRB
"\VD
fAVIL HRUB) :
SBLX, (8BO), RG « X
(RCNAY, §1, Xt )01 SOV,
= HM), > (2QRB), I
RXAR tonF <K ¢ J0ALY, (WAJHD,
JANE, 9APH, SRED, 9BIK, 9BJB, UUBA, 2T,
$DCG, UL)(,Q gDOF, (BRI, 9FM, (91D, (9IL),
(0101, OPF, (9QF), 9UC, 3WQ, 9XI, 9XM fone,
Al
Ed & A&, Burg, Washington, D. &
CLOW.: LADL. 1ARY, TAZW, {BBW, IBKA fone,
< 1BLE, 1RQ

)BWJ lbIK 18K, tII, 1JT,

1%, AB, 2AJR, SBCF,
er‘ 2HUM. 288C,
4 . 2XJ fome,

1PR, QP
sBEA, 2BEH, 28K
p. EDK, uFP

QG
aPg, BWU. 5ZA fone,
. “’\DQ ZAGO, XALT,
UY, SAWM, 5AWQ,

RILW. %BLX, xBOQ,
SBPX, 8BSS, HBQV,
i . 8DV, RGA. BGW,
eHJ, SLB, (7. 8RY, sUK, 3%
®VY, 8YD L. B AR, 94 £ 2
QAPH JARK., @ARZ, 9BBU, 39BEO, 4BIK, :
aBPC, 9RPO, U9BSG, WRTA, 9BYA, 90T, 9C ‘MM,
9DGQ, YD7G. 9EI, 9¥Z, wHJ, 911, 9LT, 8IL, 9IRS,
ATU, ¢WQ, 9XI, XM fone, 9ZAF.
Wpark: 1AA. 1ARY, 1AW. LAY 3, 1
1CNI, 2ABU LI, 2ATE, LAQT, 2B5C, ‘“DM *REL,
2Py, uTF, o SABB, 3ALN, 3ARW, ZARO,

[#2]

T 63

1AS0, 3BJ, 3CT, 3GX, 3HJ, #0K, apU, 3PZ,
40X, S8ACK, RAHH 5AWY, BAXY, SAHQ, 4BAZ,
RUEZ, RCH. s®O, BEW, sIN, &JJ, 8LB, 8OW, 5RQ.
o YAAW, SACB, $AHY, 9ARG, 9AUL,
Q‘AXF. GAZA. 9BAS, 95CA, 9DMJ, 9EM, 2JJ, 9MC,
9lUrH, 9UU, 9YB, 9ZB, 8ZC, 9ZJ.

4EZ, Jacksonvxlle, Fla.

2FP, 2ABB,
(4B,

2EL,
(4A%),
AFD),
5GI, 4HK
SRQ, 83P,
(RAJV),
(BCPP),

Spark @
JARN,
4EA,
4Y A,
8IN,

s AlZ,

$AJD, 2A0V,
, (4DQ), 4D7,
(4 (41X}, 48K,
N )Qs HUE, (5XA), hABY.
SWD, (870), 8ACB, SAFD
wu, SAXB, (RBAZ), &BFY,
9V, 9ARK, 9ASJ.
2OFT, 3R%, 3CA, 815, +AS,
4EN, 4GL. 4GX, 411, 41V,
5DA, 5KU, 3LA, bLXA, 6EN, sHM,
%¥ANB, &§BYE, 9BHD, 9BLO, 9DYN.

A
aLF,
2Pp,

L AKM,
3P, 8XE,
No “Fwes

No calls were received from the Fifth District
and but few from the Fourth. ‘Smatter—static
got vou fellows ow the run? Come on wid sum
lists.—Hd.

6A0R, Berkeley, Calif.
(6FEY, 6GT, 6GD, (6HY), 6IC, (6IV),
{6KE), #8LK, §OD, (6WG), (GAAR), (BAEH),
AGK, (6AHF), 6AHQ, (6AIN), 6AIO, (6AJH),
SAJR, (6AKL). {6AMNY), 6ARK, (GAVD), (6AWX),
{6BAJ)., (8BDZ), (6BMP), (7BJ), 7BH, (7BK),
TED, THN, (THF), TKE, mKJ), TG, W(xQ) 7GT,
TMF, TMU, 70T, (7T0Z), TTQ.

CW.: 52A, (801N, 6EN, 8JD, 6KA, 8GY, (6GD),
{6RES). 62A, 62X, 7Z, 6XAD, bZAC TRN, INF,
7QT, TWE, z‘{F, SAGY, BAIM, YANF, 9AMB.

G6AWP, banta Ana, Calif.

C.W.: 2FP, 3FS, TALN, 4BQ, 4¥FT, Can 4CB,
{BZA), BAIF, tﬁAK) (BAKW), (6ALE), &hAbJ).
{6ATIN), (BAWT), {6BKB), 4DF, 6FH, ¢GH, 6IB,
{6KCY, 6K, NN, 6NX. (6TW), (6XAD),
(8ZA), BZAC, VAR, GZAF, (6ZB), (8ZF), 84G,
§67N), 64, (64T), C.GZZ) {TDP), TNF, TNT,
i707), SXF, (iZU), SAGZ, SBRL, 2L,
GAAV, DAEG, 9ALG, DAQG, BAJS,
Cun.  2BD, (9BJT), 9BS3G, (9
(ADVA), 9DXN, 9DZJ, 9NX,
(AW, (9XAQ)., 9XM, 9YAE,
D5, phone. Xt

S'XD ‘KU

Spark:

T(4WD),
(UL8),

(9ZA0),

5XQ, (5ZA), &'s
TGS, 76T, THF,

spark: 5IF, SHK,
oo numerous, ’IBS, f
TIM, %IN, 74D, . CTME, 5MP, TNF,
LTOT), T3, VD, TWI, ’?XV. (IYA), TYS
TRA, TEM, 770, '.’ZU, ARG, 3AQG, GAYT.

GASN, Berkpley, Cal.
BIG, 6BY, $GT, 6HR, GHY, &IV, 8KO. 6LC,
6OD, 8OM. Mq!R 67M, GUZ, UAAK GAAT,
), BAEH, 6AEG, AHQ, 8AKYV, 6AKL, bAlN
3 AM] AVR., 8AWE, ﬂZA(j, 6BV, sRH BK,
7GR, TKE. TME 700G, TMW, 0T, 78N, TWG, TWO,
"11& TEM, CLS.

80L, Glendale, Eale—«%park
s7ZA, AATL K. hAR, BAB, CP, tEX,
aGR. 7 H.C &IB, &IC, 6IM,
aM 7. GOH GPJ, 8PP0, 6PR,
H{F . 6TU, a1iQ, 6VK, 6VX,
GWG, GXH, 67%, $4AX, 8%A, GAAH,
AAAK, GABK, ¥ CAKH, AW,
6AFP, SAGE, AAID, GAIH. AJR, #AKL,
BANG. GAPH, hAHTT SARK. GARW, 6ATQ, 8ATID,
AT, BAVX, 4BGL, 8RIU, &BJV, GBNN, 7TMF,

210

Heurd: 50K, XD, §BM, 6FK,
&TV, OVZ, AT, \-/-\BX hAkR
G6ATY, AA GATE, GALV, &
GATTH, AATTY, 8ATY, '-nUC bATTP GAVE,
GRCT. BBCZ. #%D, 6ZAM, TED, 7BK, TBP,
e, TIN, SIW, 4D, TKE, TKB. TKS. TMU,
TET, T4V, B ,

.Worked

(;FH GO,

aKC, GKM,
2 GOR

aNQ, 6TO,

GAFN,

n(vK,

m

E

TTJ,

Asa 5. Keller, Monroe. Wash —{One Tube
Spark: 5AK, PCN, 6AJR, 6ARK, 6GR, 6KM, 8TU,
T A0G, 7ACN, S, BB dalite, YBH, TBK,
tED 7RI, TWR, 7GE, YGJ. THD, 7IW, 1Y,
T4F, TIW, "’hT TLY, TMF, "MU, 7NN,

TID,
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0T, T0Z, ITG. TTO. TWG, YL,

8UT, BWM, 574, 6AAT, GADM, BAIB,
AWP, 6AWT, &BCD, 6BGE, R;EN
. bi\.I 6K, 6NX, ‘;-()O hTVV 6VM,
[ FAR bZA, ?BS aaln:e Tbp, 7HI, THS,
A, TNC, YNF, TNN, 7QT. 7RN, 780G,

SAMBE, ‘VXYTI JBBF 9RJT, 9PI, 9PS,
! CL2, Can, 4CB fone, G6KU, 7RN,

TACS, Tekoa, Wash.
Spark : 6AP‘D GAJR, GALU. GAWS, STL.K, 6GF,
6ZA, BZAM, 620, BLAE, TRF, 7BH, 7BK,
‘FR, “GE, 7JD, 74k, TKJ, T1.Y, TMF, TNW,
4 IQ;’EG 7XB, TYA, TYL, TIM, 7ZK, CLs,

.: GAIB, 8AWP, 6BES, 6EA, sHF, 8K A, BKI,
, 6NX, bXAD h)&LXC BEAQ MgF 6ZAE, 6ZA0C,
8ZG, 64I GZN, GZR. G4X, 6’m :BG, "DP
. TNA, TNN, "QE. T80, 7XG, 710, DAMG,
?AbF 9ASU, 9DVA, 5DVJ, 9DZG. JQF TI SWu,
&;E";Q. E‘;‘%‘II SYAL, OYAW, 9ZAF, 841, Can. 40B,

o

u\;;lgen id, Pk., N. “J".»—-lndoor JAsrial, 1 Tube

(a8 TARY, LPR. 1XM, AYV, 2BGI, 2RC,
SANC LF 3NH, UVW, ADC, 4GL, 4GX,
bélf)LG. ; »”&\/'L, EAWY, 2BDO, ?‘RL}S.. $BXH,
5K

@A
X3y

W LAGW Y

A’BQ(‘ iRY,
5FS, BFTI, =mH
%BKE, LBLW

¥ IA

, 8YY,

W, i , AQU Y9ARK,

“'AV ’&. BB, 9BT.O, aBP,
WOHZ ‘.)II,

i, 9GL, 9c,Lc
B

. ki ¥ s LB
ANZ, ®RT D, *YN '!BAK 29B3Q,

AW ,«A
PODY, DX, BIX, TR,

&BKE Huntmgton. W. Va.

(1XZ), 14E, 1AZW, lBRQ 1CNR,
CEWTY, Bve, AB , ZANJ,
G, 200

B ::‘BG,
'%BZ, 3}2\ FAAD),
BFANY, (2R (4EH)
4FP, (4GH), i»iLP),
r,;BO, eADGY, ARK, SRL,
A7A. LABM, 4RO, 2G4

s ( ’
RHT, 8T,W. &PN, \KPT) (3GB), ‘*H"I ¥5P, BV,
Y, (BWR), 8XB, (8YM), BABM, SALJ‘ (RAGO).
IM. ¢#AI0), (8ALB), (%ANB), BAQEF, (RARK),
“%UX SAVW, SAWM, (BAWY),
2BCA, %BC‘L, bBDB. SBEK, ®BGD
BLT; ($BPII), &BQF, =BQU,
X1, KCLI, LD, (RCPF), SXAK, BZARE,
._uhg. QDX {9ETD), “FM 91T, (9IL),
KE, (9KM), ‘\KP 9KT, (9LE), (97.Q),
. (9PI), 9PH, (98J), '!bL u"QSD). SVK,
SWQ, (9WI, (94XI), (9ZL.), (BAAP). BAAY,
9AEG, 9AEQ, CSAbN), 9AIY “&_TA(‘JAIH) QAOU
9ARX., (9ARZ), (9ASL), SATUM, HAVN.
(9BCT), 8BED, (9BIK), (UBIR), (9DGQ), 9IDKY,
{9DOF), 8DSM, QDZQ, {9CBA), H0DA,

BBCW Rome, N, Y.

Spark: 1AA. 1AW, ICK, iGA, 1GM, 1LZ, 1QO,
iRQ, 1RV, 1RX, I8N, twq, 1¥B, 1ACO, I%HF
1AKG, AMZ ARY, 1ASF, 1A%ZI, 1AZK, 1BCF,
{BAC. 1BQA, IBRQ. iBVB, KBWJ 1CJA, 1CKS,
ICNI, 1COK, 2DI, 26T, 2L, 3EU, 35
28U, 287, 2TA, 2TF, EAHU. E y
ZAYV, ZBRC, %AC. 3BJ FB. 2FC, aJW, aPL,
IPT, 3TA, 3YN, 32X, ‘!A.BB IAGT, SAJD. SAQL,
AAWE :f‘.BFTT. 3BYG, 4FD, 8RQ, &L’F 8CH, SEW.
8FT, 8KY, 3LB, 8MZ, RRQ, SSP 2TT. UH
aWD, SWU, “XEB, SAB E
2AFG. 3AHQ, EAHZ & 1LJV y .

BAPB, BARD, SAUX, 8AUY, v, VT, 8AWT],
SAX0, 2AXY, SAVF, EBAC, SBAZ 5‘-’-BFY SBHV,
#BRI, §BSY, 5éBZU 3CGZ, 8CPP, 9HR, 9Mc, eTv,

June, 1922

UH, 9UL, 9YB, 9YM, SAMT, 9ARX, 94 UL, BAZA,
‘JAI,.E 2DCXN, 3DSO0,

C W, LII, lJ(.x 1LZ, 1PR, 1RD, 18N, 1TB, 1XM,
s LYZ, 1BE. 1ADG, IADL 1AGI, LAKG 1%RY
1ASF, 1AZW, 1BAS, 1BBU, iBDI, {BEP, ‘BGE,
IBF‘F 1BKA, 1BKQ, IBLE, 1BSD. 1BTL, 1BWJ,
1CAK, leH, 1CNI, 1CNR, 2CK, 2DN, “EH, PP,
ZHW, ZRD, "RU 27P, 4Xd, XK, 23K,
ZAGRB 2AVU, 2AWF, 2AYV, 2BEA, 2BEH, ZBGM,
2BJS, 2BML, "’BNZ, 2BRC, 2BRD, 2¢ 2 .
3CC, SIW, INO, BXW, 840, 52Y,
JAPQ, 3BHL, iRQ, H{Y M;L. 4G K,
NB, 0W, s)Z PT‘ E 8

RCIS, SCKO,
‘JBP Q&BK 9BNO.
NB, R(nhester, N. Y.

C.W.: 111, l()N IPT, 1QP, i1RD, iUN tiVQ).
1XM, IYB 1ADL, 1AIP, 1ARY, 1ASF,
HALW) 41BBW) (1BDC), tiBDI) nlBEq).
1BGF, IBKA fone, (lBKQ' 1BNT, {1BRQ}, 1BSD,
1BYN, 1CAK, (ICHJ), l(~JA 10JH, lL"\aF ’DK
2FC, 2FP, 2KL, . UNZ, 2RM, (.!:5(-!)
2AAB, ZAEH, GR, 241D, 2ATR, "AJA) (
Al LQIT, 2AWE, »'W
EAY {YBBB), 'BEA
£BLP, “BML, ZBNZ, ¢
EBUM 2BXP, ”CBW
BA RRA. a2 A (
SN

(rj‘.EA‘l,
3, {%LT),
. 2RO, =3E,
HVR, WB

WP), &7
(RBEQO)Y, sB(-V
{8BS5), B

CKO, (8CLW), SCON. CPG, tRCPY),
e , KL "'1-"7, 2IL, 910, 9KP, 9PI,

JH), WQ, ‘*AIA JAOMI, SAOT], 9ARK, 9AXF,
@BED, 4BFG, 9BGH. ,BIB (QBLC), !QBTA!.
9DAX, "DéO, 9DKY, 9DYN, (9DZQ), 9YVAJ, Can.
i3 1 K b

mAH(u ALT, kAN,

(RAXQ), BBIZ, &

{ “LV’I‘ (R2.0), ‘BUX

9ure, ACB JALE, AMT, BAJ{G, 9DMJI, 9DSO,
Wa.rren, Pa.

CW. e (IADL) lAlP 1AKG, 1AQW, 1BDC, 1BDI],
1BES, 1BGF, 1BLE, IBNT. 1BSYB, IBTL, iBWJ,
{1CAK), 1CGS, TCIK, 1CJA, !CJH 1CIZ,
IONF, 1EE, 1HX, 1T, (PR ETM
ABZ, 2AEH, 1B
WJI. 2AWS,
, 2BLP, 2BM
BUM, 2BXP, L(aFI
‘P, (2FZ), 2KP,
"“‘Q. 2TP, "‘.C‘ (SAAQ),
SALN, JANQ, uANY .5APQ AQH
4BHL, {3BLJ), $BLF, sBNU, 8BOF,
d.iBU"Vl, 4BZ, 3CA, 30C, 3DM, "F‘P

31L, 3IW, 4NH, ENO, (3VS), 4BQ,
4)b 4EN, abU, 1GL, 4GX, 31D, 411, 4J1,
8ATO, BAM, 8ANR, RADO, RAOF,
(XAVI) SAWM SAWP, {(RRBCL),
; 3 SBDU, SBEF, RBES, &BFX, =RJV,
2BNY, 8RO, SBPL 5BPL, BBVA, é‘BXH SCAZ.
zCGr, 2CID, BC KM, RCKO, &OMM 2
&HJ, 8HM, SLX SNB, 80W. x()/
2UE, 8UK, 4VQ, VY, SWR, &X!
(SYM), ’M.«'&E 9AAY, QAOQTI, H,
9BED, 9BFG, 9BLC, 9BP, 4BSG, , 8
‘YDZQ‘ 9GL, 9HM, 911, 910, $KP, 9L.Q, oME, 9bL

A,

Q@

o]
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3AGO, Pittsburgh, Pa. 9BOF, 9DKK, (9DUG), (9DYY), 9DSM, 9DSO,
Spark: 1AW, (2CT), 2DN, 2TF, 28%, (2AJE), 9DMJ, (9YAJ), SYAK, 8ZJ.
fgﬁﬁ}' VLB AALE BALT R ABL. (4 ALH) oW
, 8 SAFB, 8 ; { , , i diana
9KI, (9LZ), (90X), 9UG, 9UH, JAAW, (JAMT), . 9BGD, Kendallville, In
(94Q4A), (DAZE), (8DHZ), ($DMJ), 9DSO. CW.: (IARY), (1AZW), 1CNR, 1QP, (1XM),
GW. 1XM. 1VK, 1AIP, 1ANM, 1ARY, (1ASF), (2AYV), 2BEX, 2BGL 3BTJ, 2CFT, 2KP, 2VC,
(1IAWB), (IAZW), [1BRQ), IBYX,  (1CAK), 32ZK, SALL, (3ALN), 3ALU, 3ANY, 3BA, SBFU,
1CGO, {1CIK), (1CIV), ILNE 1CNR, 2BG. DK, 2BHL, (8BZ)., (3CA), 3FP, 3HG, 31W SQU 3QvV,
2FP, 2F7, 2HI, 2KP, 2NZ 28Q. 2VC, “VH, (2WR), (3('2&) 1820), (4BQ), {4BY), RéDC). {4GL),
W oYE  (23K). SAAB, SADV, BAFP, SALF, (4GX), .um 5DA, bND, 6NK, 538, 8ADQ, (3A10),
SANM, (2AYV). (SBEA). (2BEH), SBFX, 2BNZ, SAIX,' (SALE).’ (8ANB).' {(8AQZ), ' (fARP),
SBTI. (2BUM), SBZV. (3CBG), SCCD, 20FT, (BASK), (SAWE), (BAWM) (8AWP), (BAXC),
2CFZ, 20GX, 5BA, “:N,C (3FM), (8FP), (3F8), ('SBAS), (8BAA),‘ 8$BCA, %BCL, N.SBDB). SBDM,
(HIWJ. 317, 3KM, (3QV) 3QZ, lSUX) 8, (8BDU), &BEI, ({(3BFX)}, &BGM, 3BKE, $BKT,
v, SWF, 370, 3AAT,(SAAY),(BADX), SALL, SBLW, 'SBSA' 8BU, BBWK, ZBXH, '(8CAG),
(SATA), DALY (8AND, ISANY), (3AVS), 8BAG, (SCAY), SCAZ, SCFP. 8CGZ, $CID, 8CKO, (8DV),
(3BI), (SBHL), SBLF," (8BTK). iBF, iBQ, 4BY, 8GV. (SHI). 8NV, 80Z, ST, 3RB, 33K, (38P),
DM, 4EH, 1GL, (4ID), (41V), (4KU), 4LP, EEK, 8TB, (8UQC), iSUK). 3VE, (8VJ) SVQ; {8VV),
FV, HB, oJB BRL, €5W0), 5XV, 6YG, GZA, (8VY (QXE). {8ZAR), (8ZL), (8ZZ}, (QAI‘G)
5ABM, 6Z%, 5AM, (8B0), (8BU), (8DW), u;:mA), (9AJA), (BASH), (9AKD), 9ALK, 9APB, 5A0G,
(SGV), RHJ (8HM), 8KH, 8LB, (8QB), (8SH), (9ARK), 9ARZ, (9AS8B), (9BAF), 91‘!DB. 3BHQ,
{8UC), (8UK), ng), LXE 2YD, gyG SZH, {9BIK) QBKK, ‘JBLC, 98BTA, $CBA, 90T, (QDAX).

$ZZ, SAAB, 8ADG, BALT, SANB, (8AQZ), (SARK),
(3AXC), SAWM, BAWX, 3
(8BGO), (8BJC), (8BKH),
{8CAY), (SCCX) (8CMM), (SCOO).
[ ) 911, (9IL), (910),
9KM, (9KP), (8OP), 9PI, 9P8,
(OQF), 880, 9UB, 9VK, IWA, (9XI), OYAJ, 9YR,
B, (9AAP), H)AAY), SABF, (8AIY), 9ATH,
ﬁA D, SANE, 9ANT, 3A0U, (%ARK), (QATE).
9BEF, 9BDB, 9BDW, (9BED),
(8DAX), 9DGQ, (9DHZ), #DIO,

B.
9DKY,(9DOF), 8DTA, Can. (3BP),(8CZ), {9AL),

SBYX, Jacksonville, HL

Spark: 6YG, SP’I‘, SBKE, $AFA, 8AHS, (8ANT),
$AOJ, 9ARX, SACA, 9AVH, 9AZA, (9BLI), 9DAY,
gDKZ QDQQ- QDSDX ($MC), 9NO, 8PW, OSK,

TV, $YIW, ¢YM

C.W.: iDX, SRF 3BLX 4BQ, 4DS, 4K0, GAA,
BAAM, BHB, 5HK, IR, HRL, 8WO, 5ZL, 8BK,
2BLV, 8IS, gX0C, QAAY, 9ABF, 9AC, 9AJA, DASL,
9BCK, 9BDP, 9BD. 2BCW, SBED, 9BEM, 9BEW,
9BNO fone, 9DSH, $DTF, 9DZQ, 910, (9MC fone),
OPL, 98L, WA, §WQ fone, $WU, ¢XI, 8XM fone,
$YOH, 3YAF, 9ZJ.

9AVX, St. Paul, Minn.

Spark: 1YB, 8FP, 20M. 3KEL, 3%V, 4AU, 4BY.
§EK, SRW, (5FQ), GHE, (5L.0), bQS, (5TC).
5XB. 5XU. bZA. 7%, TZG, 7ZV, 2CP, SEB, (8FT),
SHS. (8UC), AYN, SZY, (8ASL), (8AXY), SAYN,

(8BBU), 8BRL, (8BXX), (9AP), (9BP), (8FK),
(9GC), SHT, (91Y), %IN, (9LF), {(SLW), BSME,
{INQ), {ONR), (80A), 90X, 9RY, (JUW), (3VL),
$ZJ, . (9AAW), (SABV), 9AFK, (9AGN),
(9AGR), SAHZ, (9AIF), (9A1G),  (9AMQ),
(9AMZ), (9A0J), i9APN), (9AS0), (9AVP),
{9AS0), (9AVP), (8AVZ), (9AWX), (9AWZ),
(9AXY), (9YAJ), (9YAK), (9AZA), (9AZE),
{9DEH), (9DKK), (9DUG), (9DZI), (IDZY),

{9
{9BMN), Can. SBP, 3EI, (8FO), 3GN, (8JL), $KG.
O.W.: 1ARY, 200, 2FP, 2L0, 2AFP, 3CC, 3HG,
4F'T, 4D, BAT, 5.!"'_V, 518, 5KP, ENZ, 5PG, 5TU,
BUU, 8KB, #II, 3QN, (8VY), 8XI, 87V, 8AGZ,
SAIM, 3BOX, 8B7C, BCAR, 3JL, INX, 9YQ, 8ZL,
$ZY, SAAS, BAAV, BALS, QAMB, 9BBF.

SAPW, St. Paul Minn,
C.W.: iBGF, (2FP), 2BEH, 3BTK, 3ZY,
4BQ, 4GL 5BM, HCB, HEK, .aGL. SHL,
50I, 5NK, HhARY, GAJH, E:ZZ SBES, 1ZU.
ﬂBO. SEA, SKH. (8OZ),

AAP), 9AAU, 9ADF, (3ATY), $AJH, 9APK,
3ARK, SAMB, SAOR, $AOT,
), SAPE, {(9BFA), (8BED), 9BIK,, QBHD
9BBF, $BHQ. DBO, 9BSD, 9DAX, #DSM DHQ,
A, 3DTH, DWY, QDXT
QDVJ 3DXN, (9YAJ).

5XB, 5UR, 3EW, 8UC,
SEA, BYN OF‘X 8K1, (BFK) 91Y 9LF BNQ, LW,
9IRY, 9XT, (SAAW), SAEY, SALM,
9AQE, SATN, 2AVE, QAZA, (QBCF), (9BSZ),

HG, 3DM, 3EH, (3FB), 3TA, (4BI),
541, 6PE, (8AFB), (SAF'D), (BAIZ),
(AWU), (SAY). {8BDU), (8BEP), (8BSY),
8CLF, (8DZ), 4.8] ), 8EO,
(8LB), SLQ, 8NO,
8UK), 8VH, (8WU), "(870),
(9AEY), (9AFK), (3AGR), SAKM,
3ARR, BASG, (9ASN), (9AS0 )
(9AYW), (BAZA), (BAZE),
9BAX, 9BEC, 3BKP, 9BQB,
(QDFB) $DGX, 9DHZ, QDIO,
{9DS0), (SD’I‘N). (3DUG),
(9HR), (9LF), U,
) {9QR), 3TV,

4FD, <5iix)
SAOE,

#DWX, QFS
(QMC). iDME),

(9UU), SWE, (3WK), (9ZC)

8DTC, sDVL, 9BHM, 8BRV, Naperville, IiL
O.W.: IPR, 1XM, 1XZ, 1ARY, 1AZX, 2AZ, 2FR,
2N7Z, "ZY 2AUF, 2AYV, 2BEM,
3BA, 3BG, 3BV, 3BY, 3BZ, 3CA,
8IW, $J8, 3Z0, 37Q, 3ZX, 3AJW, 3E HL,
3BIJ, 4AS, 4BC, 4BQ, 4BY, 4DC, iER, 4F’T. 4GL,
4ID, 41V, 4JH, 4KC, 4LP, 4YA, 4ZH, 4AA
5BM, 5EK, 5F0Q, 5FV, HB, bIG, 5JB, 5KP, EKV
5LU, 5MT. GND, GNEK, BRB, B5RL, BRE, 5UQ,
EW 5ZA, BZL GLAK, TAA, SBO, 3BV, 3EA,
ﬂ(vV SPHE, 8PN, 8PT, 8QZ, 8SE, 8UE, 8UC, 8UK,
&VE, 8VY, SWA, §WR, SXE, 8XV, 8XA 8ZH, 8ZZ,
SACF, SAFB, SACO, SAIC, $AlO, 8AIS, SALB,
SATT, SALZ, 3ANB, sANJ, 8ANX, 8ARD, SARK,
SARW, #ASM, RATUE, SAWM, SAWR, 3AXB,
8BBU, 8BCL, 8BDF, %800, SBDU, SBEF, 3BEO,
8BFX, S8BGF, $BGJ, 8BKN, 8BLU, $BLW, 8BKE,
8BQU, 8BZC, 8CAZ, 2CBJ, 8CFP, 8CKM, AE,
Spark: SAL, 5EW, 5FC, GHK, SLB, $TU, 500,
5XU, 6%L, BZZ, BABB, GABY, 8XE, 8ZA, 8AFB,
RAFY, SAHE, 8AWU, 8BSY.

#AHC, Ellendale, N. Dak.—0One Tube

C.W.: 1AZW, 1BKQ, iBWJ, 1QP, 20CD, 3ALN,
8BG, 3BIJ, 3BTK, 3IW, 37Y, 4AZ, 4BQ, 4BY,
4FT, 4YA, s AAC, 5BM, 5D0 SEK, 5F0, 57V, BIF,
bJB, BL.A, 5ND, 6NZ, 501, BRL, BLA, aZAA BZT,
GSBES 808, GKA, GRM ‘6XAD, SLF, 8LZ, 'LEU
SAAX 8ABO, BACF, $SADG, SAIO, SANB, S8APT,
EAQF, BARD, BARK, 5ASM, BAUH, AWM, BAWX
BAXB, SAXO 8BCL, 3BDU, SBET, BBF‘X 2BGD,

O

$BJC, 8BKE, $BLW, 5BO, 3BSS, 8BXH, B8CHC,
SCKM, DV, 31Z, SML, 80%, 3PI, SPT, 3QB,
8QZ, 8UC, ’UK, &VvJ, =2Vy, BXAK, HXB. &YD,

®YS, &ZZ, 9DGQ, 9EI, 910, and several hundred
nearer %'s, AAT, Canadians 4CB, 9AL.

zi(;;xen 9ZA, 9AKX, 9ASF, 9BNO, ODBH {9PI),
i

Spark: 4BI, 6ABY, HFO, BHK, HIR, 5LB, 6MF,
ENK, 6NS, PR, 5QL 5Q8, 68M, 5TU, §XB, 5XD,
{‘XU EYE 6YG, 5ZL, 6XAM, TLY, TMP, TZ0,
HAS $ATT, SAJV, SAWU, 8BAZ, SBIP 8BRL,
BBXX S8EB, 8LQ, 8UC, 8XD, 8XE, SYN, (OBGX).
(9BRI), 200 miles full dalite 1-5 wait and single

wire at 9AHC, (8LW), QOX, and many other 9’s
heard.
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D08 & 9DRV, Mt. Carmel, Il
LW.: UIN, IBME, 2aJA, 2B®A, 2NZ, 2%AJ,
. 3AQR, RAQV, 3RP, 2BHL, 58BLY, 3HZ, §$MO,
: 4A8, ARY, 4KH, 4FF, 4FT, 4GL, 1HP, -HV,
4LP, 420, BM, F’)AL DO, 6DJ, LEK, HBU,
S5HB, 5JB, 60T, 5T.A, 5TT, 5XAK 5Y G, BAA,

h
=

BAAP, 571, B, 5 ANO WZ, BARU,
SAWE. §RDTT, X, BKE,
$BLW, $BNO, %CAZ, , BOZ, $Q7, &X

PO E,
GAK, QAAts 5 DAAW, ‘3AAY
A, SAJH, 2AKD, 9A0T, YAML, BADV.
PARK, L., “ASY, QATA QAWA, 9BP, 9RBZ,
‘JBAF ‘JBAP 9BBF, 9BIK, 9BLO, 9BND. 9BRL,
4DCR, 9DGI, 2DGQ, 9DKY, 9DQK, 9DZQ, €10,
9EI, IR, 9KP, 9LA, 9PS, 9QF, OVK, 9WA, 8XM,
QY(“ QYK 9YAK fone, 2XJ, YMC, 2XM.

AW,

, SAQV, 4BQ, 4BI, DO, BFQ, 5GI,
. QXA. Y E, .H,L SHAA, SRAB,
g . YA, 8AG, 9ACB. 0AIY, 2AFX, YARR,
QASJ, AA‘(U. 9DDZ, 9AZA, ADLR, 4DQQ, 9DZI,
9DKK, 9GU, 9IF, 9LF QMG, APE, 9UU, YZJ, 9ZL.
AOG, La.wrence, Kansas.
CW.e IBGF (2BEH), 2BML, 2FP, 2RM, 35HA,
T kl[W, .&QV 3Q7%, (4BF), 4BQ, BY 4B,
\ 1GC, 4GL, 4K, 42¢, '15AAL) SAAM).
M, (508), 5D0 (DEK), 5FQ, 5FV, (5HB), aHL
(8JB), LA, BLJ, 5MT, 5MX, (501}, 5PB,_-5R
(XN, (5YG), (RZA), \5ZAT) GBES, GJD, GKA.
6XAD, G?A(‘ (TZU), 8AGO, HAIM. 5AL0, - BAIX,
?’AJV, ,*\LB, (RAMM), 8 . BAQF, (2AQQ),
QAQZ f*%RK { RAWM), 3AWP, #BDSH,
$sBKE, BRL, 3BSS, §BU, #BZY,
, BCLW, ‘%(,MM 2CQL, (3EBA}, (8HJT),
N VZ, §-PT “QB “RQ. B8P, (.SUC) aVQ,
8VY, §XE, 2AAP, 9AC. (9AEG), (DAEQ), (9AIY),

19AJA), (9AJH), SATS, (9AKD), (9AMB). SAMQ,
K_QAOR), (9A0T), (BAPE) (QAPW)‘ {9AQR),
(9ARG). 9ATE, SATU. 2AlA, (9AXT), DAY,

9BAF, 9BBA, (YBBE), ‘JBBF 9BDB., QBDF BDZ,
ABED, (9BFG), 4BGH, vBBHD) 9BJR, (9BLC),
(9BOA), 9BOW, 9BP, 9BRC, 983G, £9BTA). ABUN,
(YBWK), 9BYB, ‘QCCS) {9CT), 9DAX, 9DDH,
(9DI0)Y, aDJB), WDKW 9DKY), H9DOF),
HODPE), $DPG, 9DPL, HDR), {9DRW ), (9DSKj,
9DSM, 9DTA), DTS, 2DUG, (SDUIN), 9DWY,
ADXE, (9DZQ). 9EL, OEW, (9FZ}, (9IF), 9IL, 910,
917, 283G, 9KP, 91.Q, (9NU), 20F, (800), {9PI),
9P8, NQ!& 5 e‘JQP‘ (9SJ), 95L. 980, 9VK, 9WA,
(YWD SWK, @9‘WQ'L SWU, 9XAQ, 9XD).
KSYAJ) 9ZL, AA7, Canadian ABV

Spark: 8JL, SABY, 6BE, 6C4A, 6FIL (53F0), 5HK.
S5HL, S5IF, JQ 5 uMF rlMR, NG,
HNS, (5PE), b T, (BUE),
Y G, GEX, J, :s:‘ka
S8BBU, (&BXC) : ) N,
$AAW. #ABV, BACN, SARY, ‘H\FK. JAGR, ‘)A_H.Z
QAIG, SAIU, HAJB, (JANO}, 9A0J, 2APK, (QAQF)

9A {9ARG), DARP. &‘)ARZ HATN, ’;)AUL.
) (UAVX), (9AVZY, SAWX, 9AXTU,

P

SAYE. 9BIW. (9BKK), 89HKLB,
(8CAK), 9DAN, 9DAZ, (9DDZ),
¢ . qar . t9DJB), 9BDD, (SBLO), 4DLU,
ODLY, (9DMJ). (9DPE), 9DPG, SDRW (9DOT),
(9DSD), 9NSO, 9DUG, (4DVF), 9DWT, 9DZI,
4DZY, 9BV, 9FF, (9FK), 9GP, 9HI, (9KA), 9LF,

‘.-JLW 9MC, 90X, (9RR), (9RY), 8SN, 98Y, 9TH,
aT L, OVZ, 9WIL oWT, @ 23

1, {9XT). (3Y AT, oYM, QYO ey,
ﬁ.uH. AAT

5YE, UNIVERSITY P. O. MiSS.
q(,om'[udefl from page 59)
equipped with a Mag’navox, DeForest wave-
meter and all switches for charging the
hatteries w1thout moving,

In the “Calls Heard” column of QST
BYE has been report d from Battle Creek,
Montana, Hartford, Conn., Roswell, N. M.,
and has been reported Q%A in thlrty-fhree
gtates. Sustained communication has been
kept up with Ellendale, N. D., and with
Tela, Honduras. The station is maintained

T June, 1922

by the Physiecs Department of the Uni-
versity of MlSSlSSlppl under the directi

ot
Prof. W. L. Kennon, AR.R.L. District Supt.

for Mississippi, and operated by a corps
of students always ready io handle relay
‘Lraﬁic.

Wouldn't It Be Wonderful—

If we had been born rich instead of with
braing?

If the predictions come true about movies
by wireless?

If someone admitted that 4. L.
was right for once?

If somebody would invent a wire hair-
net to be worn with a pair of Murdock
phones?

If people would see the A and I. in
A.R.R.L. emblems and stop asking wyou
what railroad you worked for?

If visitors on listening to KDKA wonld
quit_asking you to tune out static zo the
music would be heard plainly?

If Round’s round ground could be in-
stailed in 80 minutes?

If nobody sent “CQ”, including 3ACS?

{f you didn’t occasionally hear your own
call being signed off by some other bird?

{Iroves
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Radio Communications

the

for statements nade

by

Check!

Chicago, Ills.
Dear Editor:

. More and more are we being reminded
of the presence of the novice, with his
broadcasting receiver. They are taking our
air, and taking our magazines.

I have just finished reading the May
S Y, and nofice that -while the
magazine is larger it is entirely turned over
to the novices and their broadeasting. Not
one line is left for the old A.R.R.L. gang
who originally put the magazine on its
feet. Probably they will make more money
from the novices, so I suppose it is their
privilege to throw us out. But gosh, old
boy, don’t let ’ema have vur QST. I notice
our new “With the Radiofone” department.
While it is not very big it, is a step toward
giving the novices our QST. We'll divide
the air with them, and divide our magazines
~—but not Q8T! That's sacred ground, and
“they shall not pass!”

Sincerely,
R. W. Wahlstrom, 9RC.
Bum Fist?
2012 Metts Avenue,
Wilmington, N. €.

+

Editor, QST:

Howcum station 4EW is being reported
all over the eastern part of the country
when said station is not even in operation?
In the last few weeks I have received cards
from abount fifty stations reporting my C.W.
sigs QSA in about fifteen states. Having
becn advised by Inspector R. Y. Cadmus
that call 4EW has not been reissued by
mistake. I cannot but think that some bird
is using my call either through ignorance or
intentionally.

Several of the vards received were from
amateurs who had worked this station, and
one letter stated that the name given him
by radio was Edwin Y. Webb. Upon refer-
ence to tl(lie (.'a:ilé book he of course found my
name and address, and accordingly s
the letter to me. ' : gly sent

_I shall be duly thankful to Mr. Edwin
Y. Webb if he will communicate with me
and get the matter straightened out, or %o
anyone who can give me his address so that
I may communicate with him,

Very truly yours,
Albert Davis, 4EW.

ateurs

‘The Publishers wf QST assume no
herein by correspondents.

responsibility

Tell ’Em
Jamestown, N. ¥,
Dear Ed—

Now that there are about 600000 “no-
vices” who care nothing or _cc)mparativgly
little about the work of the A.R.R.L. and its
members at large, I sugest that each and
every member of our organization, whether
he hag a call or not, get out his paint brush
and make a sign that can be read from
zome little distance. Have the would-be
sign painter paint in bold and vivid style
the letters, “A.R.R.L.” and if he has a call
have him plaster that on the nameplate so
that all the world can read it without
glasses. Then after the paint has set, let
him hunt up the family hammer, procure
some nails and march to the tree that
shades his front lawn and absorbes nine
tenths of his antenna current and “hang
up his shingle”. .

With this done, it is an easy matter for
a brother from a neighboring city to locate
a real Radio Man instead of one of some
three or four months experience, who per-
sists in calling these poor excuses we now
have for tubes “globes”, ete.

Yours truly, ]
Ex-8AAI (2nd).

Home-Made Knobs
Box 287, (Gagtonia, N. C.
Hditor, QST—

Here is a “kink” that may be useful to
some fellow amateur who needs some knobs
right away and is either “broke” or has no
wireless supply store near by. This was
my plight and I solved it in the following
manner.

My father is a dentist, and consequently
has a good many pieces of Kerr’'s Im-
pression Compound lying around the labor-
atory. This compound is & marcon-cojored
substance that is easily softened by hot
water, and when in this condition it can be
easily molded with the fingers or prest into
a mold to make any style or size knob.
While it is hot a set screw can be forced
in from one side and when the knob is cold
the threads will be found inside of the hole
ag if cut with a tap. It would be well to be
sure that the compound is prest tightly
about the screw while hot as the threads
will-hold the strain better and be stronger.

When cold the compound is of reddish
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color, hard, and & very good insuiator.
Used pieces of this compound may be ob-
tained from any dentist who makes faise
teeth. It may be used over and over again
by softening and re-molding.

So long, O.M.,

Dan McConnell,
P.S. Any inquires will be gladly answered.
Some of you bugs in other parts of the
country write me.

These Radio Photographs
Podunch, N. J.,
Dear Hditor: April 1st, 1922,
This radio game is getting punk lately.
Why, pick up any newspaper and take a
lock at some of the radio pictures they are
printing. Swell janes talking into sets that

have no tubes in the sockets, well known
men listening in on wreceivers that have
nothing connected to them, faithful Fido
listening to his master’s voice coming from
a gix foot loud talker connected to a $16
crystal set, and wotinellnot. The one
that got my nanny was one showing a sweet
young thing listening in, the cans clamped
on her toostie ears, and her face register-
ing love, longing, sighs, ete. The caption
to the foto was—‘Receiving her morning
kiss by the wireless”—note the “the wire-
iess.” Accordingly, I took my trusty pen
in hand and penned this missive, also the
ecartoon attached. Print it, and let the
public know sgomething of the farces that
are being put over on them.
Your brass pounder,

Amplifier Ambrose.
~{ Beproduced from “The Modulator,” of
New Yorkk City, the Second District's
amateur wmagazine.)

QST
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De Pearson fm Ardrossan

The following is a letter to Paul Godley
from Mr. Pearson who, it will be remem-
bered, was checking operator with “Para-
gon Paul” ai Ardrossan and whose picture
appears along with the account of the A.R.
R.L. Transatlantic Tests described in our
February issue.

8. 8. Saturnia,
At Portland, Maine.
Dear Friend:

I have heen extremely busy as most of
my spare time hag been devoted to associa-
tion work, and when I get home at night
I have not had the heart to write. How
are you, auld friend? Now that I am on
your native goil I am filled with longing te
see you and have a chat. 1t seems ages ago
since our Ardrossan affair. Was delighted
to know of the warm and enthuastic wel-
come you received. It was due you as you
certainly stuck it well.

I was seriously thinking of coming down
to the “village” from here, but when I cai-
cunlated how many bottles of Scotech food I
could buy with the cash I would spend on
train fares, I be-grudged the fare. There
is not much danger of getting s« New York
boat from Glasgow, as all of the passenger
boats from there are operated by the Radio
Corp. The ship goes to Montreal until the
end of the season, about November, and
I fancy this will be my home from home
until then. Though not much of a liner
ghe is up-to-date with good gear, having
a C.W, transmitter type Al, direction finder
11A, valve receivers, ete., ete. Our principle
cargo is whisky and as you know “where
the body iz there shall be the wvultures”.
My predecessor got fired owing to lack of
capacity.

)id you get your cash from the custom’s
at Bouthampton all right? Your full re-
port in the QST was extremely interesting
to me. [t recalled dirty nights but on the
whole 1 enjoyed it and would not mind turn-
ing to again. Next year [ presume some
one will be visiting the old country with &
“phone”. I hope I am on the job. There
have been dozens of visitors abroad want-
ing to see the set and yours truly. Some-
how it has been eirculated that I am
aboard “Saturnia” and long explanations
{dry work) has been my unhappy lot. The
enthusiasm is keener than mustard round
this district; even the ladies are seriously
interested. Three of them yesterday stayed
over an hour listening to a concert.

If you are writing to Mr. Warner, he

ood enough to thank him for the copy of
%ST which he forwarded to me. [ shall
be pleased to assist in any way this sum-
mer. [t might be interesting to know how
many stations can be heard. When we are
off Labrador coast coming through Straiis
of Belle Isle I will tune in for amateurs
{if work permits it) every fourth hour for .
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20 minutes commencing midnight 75th
meridian time (three days after buat sails
from Montreal we will be in Belle Isle
Straits). Perhaps your friend Mr. Arm-
strong will send “MGES"”. Gee. it makes
me smile even yet.

We are sailing today for Halifax, then
dear old dirty lasgow, due about 24th
inst. Sincerely trust this finds you in the
best of health. Will be delighted to hear
from you at wyour earliest convenience.
Kindest regards.

Yours sincerely,
D. E. Pearson,
30 Stirrat Place,
Barrhead, Renfrewshire, Scotland.

Defending Cages
Schenectady, N. Y.
Editor, QST:

Seeing Mr. Braden’s letter in the April
QST concerning cages and flat-tops I should
like to say a few words in favor of the
cage.

1 have had several transmitters includ-
ing 1 K.W, spark and 100 watt C.W. sets.
I have been using a flat-top 50 feet high
and 75 ft. long of 3 wires 8 feet apart, for
several wyears. The antenna current on
spark was 4 thermocouple amperes with the
flat-top and & buried ground system.

Using & U.V.203 Radiotrons supplied
with 1250 volts at 876 mils on the plates
and 10 volts on the filaments the maximum
antenna current was 3.2 thermocouple am-
peres with ground and 4.0 with 1300 -foot
radial counterpoise. 'The greatest DX on
the C.W. was Washington, D. C.

About 5 weeks ago [ put up a cage an-
tenna 50 feet high and 60 feet long, 2 feet
in diameter and consisting of 6 stranded
wires. Temporarily I used a single wire
lead-in and the antenna current was 4.6
T.C. amps. On the first night I had the
cage, almost any station that I called came
back with report of “QSA vy.”

Next day I put & 4 wire cage lead-in on
and the antenna current went up to 5.3
amps., where it has remained. Inside of
a week I received 32 cards from as far
west as Chicago, from 1VT and 3BAG. A
card from 2CAH said that I came in like
local stuff right thru QRM from New York
City. T had never been able to do such DX
work. and I expect that with further im-
provements in the set itself that I can get
out better still.

I give all the credit of doubling my range
to the cage antenna. The (age lead-in, it
geems to rae, gets the juice into the antenna
and the cage seems to be a better horizontal
radiator of energy than a flat-top.

Hoping this will interest some of the
gang, I am,

espectfully yours,
Charles E. Gardiner,
Radio 8TB.
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“Violet Rays”

Hico, Texas.

Editor, QST -~
In looking through Marech QST 1 came
across a letter by one Eoline R. Hand,
which dealt with the violet ray machine as a
radio transmitter {see page 62). I do not
know that there has ever been any previ-
ous mention of this but I can hardly con-
ceive of any one having to go tu the trouble
he took to find out whether it would affect
radio peceivers. I am using a short wave
regenerative receiver without amplifiers,
and I can say without exaggeration that
whenever a violet ray machine in one hun-
dred yards of my set starts to “reach out”
I might as well quit trying to receive for
not even & 1 K.W. set 20 miles from here
can be read. It does not make any differ-
ence whether the applicator is brought near
a conductor or not, the effect is the same.

When the first of these nuisances made
its appearance in our town I was at a loss
to find a way to account for the rather
mysterious “signals”. The machine was
some distance from here, and did not, there-
fore, come in very loud. It sounded like
some “ham” with a plain aerial hook-up
sitting on his key. We, a friend “bug” and
myself, thought it was some one installing
a spark coil set with a plain aerial, but we
listened in vain for his first sigs. Later
two or three others made their appearance,
none of them very close to either of us. It
was not till the OM at our house purchased
one that we found the solution to the
mystery. And I for one would have pre-
ferred to remain in ignorance. 1 think
there are a dozen or more here now, some
of them pretty close.

For the benefit of those contemplating
experimenting with these machines I will
say that the violet' ray machine is just a
spark coil of small size connected to an os-
cillating circuit in which is the primary of
the high frequency transformer of a few
turns. The secondary has a great many
turns and hence the output is high fre-
guency high voltage current. It iz a well
known fact that a high frequency electrical
discharge when passed through a rvarified
gas will cause that gas to glow, the color
depending on the kind of gas used. The
term “Violet Ray” is derived from the faect
that the output passes through a tube of
¢as which givés this distinctive color when
operating. Naturally the good to be de-
rived from this machine comes not from the
violet rays as such but from the fact that
there is a high frequency current present.
In fact, it is probable that the same results
would be accomplished if the violet rays
were entirely eliminated. But I am
digressing from the subject. It will be
readily seen from the above description that
the machine is simply a minature radio
transmitter the whole of which is contained



in the case and the output of which instead
of being connected fo an anienna and
ground is connected through the violet ray
tube, the patient’s body, {and the operator’s
body in some cases) returning by leakage
through the air or by the condenser effect
of the patient’s body and the terminal of
the secondary not otherwise connected. It
is not at all surprising then to find that it
can be used as a transmitter. Nor should
one be surprised to learn that iis wave is
very broad and probably of a multiple
eharacter, as well as very high decrement.
I the wave of the ones here extend up
to about 1000 or 1500 meters and down as
far as the tuner can tune. Their decrement
seems to be about “1000”. So I would not
advise anyone to use these machines for
radio transrmttexs unless the “oscillation
transformer” is removed and a real one
properly coupled znd adjusted is substi-
tuted in its place. In its original form it is
eertainly a QRM factory de luxe. It may
be that it can be so adjusted that it can be
used to advantage for short distances and
possibly for directional sending though I do
not think it hkely that it can be used for
more than a few miles at the best.

I am writing this with the hope that it
will be published suv as to give the radio
fraternity & little more knowledge on a line
that bids fair fo become a great nuisance
as the machines in use increase in number.
Not that I claim to know it all for I con-
fess that I do not by any means, but my
ietter may be the means of getiing some
one who does know ito give us his informa-
fion. I would very much like to know how
to stop the QRM it causes, if perchance
some kind fellow-bug will enlighten me.
have tried everything I know of but the
only plan discovered so far is to cut off the
“A” % “B” batteries, lay the phones on the
table and QRT until it is finished,

Wel, OM, CUL Best 73’s de “SOL”.

Theron Eakins.

Expert Testimony
Noroton Heights, Conn.
Editor, QST

I presume you have read in the papers
of the wave of crime that has swept New
York., It has extended even ip the “radio
departments” of several of the papers. The
other evening the ‘‘radio exvert” of the
Fvening Mail told in beautiful language of
the functioning of the detector. e said
that it was just like & one-way door. It
allowed the radio frequency current to pass
in one way only, and the result was that one
half of the oscillations were cut off, and
the reduction of the radio frequency wave
by 509 thus converted it into audio fre-
quency, 5o it could be heard. In the same
issue, another author .(?} claimed that the
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RADD refmted el
What do you want to know
 aboui Radio? Hook -ups, dm-
= ia 0 des, cod ark, & tegting , use

i for t gipment, inst) T
rapare for Gove! \nmpnk nxammshnns fnr()perator elicenye ete, ol
?‘d(‘e mlly $1,00, Money.back guarantee. Send for it teday.

i Radio il Dept. 1,06 Washington,D.C.

antenna was the “door” of the receiving
set, Pity the poor tyro. I guess he’ll be
ready to think that the peep hoies in front
of the tubes are the “windows” through
which the carrier waves come into the little
receiving house.

And the enclosed is, to me, mighty inter-
esting.  According to the writer, messages
leave our transmitters from the end of the
aerial, and “enter” on the end of the ground,
which iIs the same as the frailer of the
'plane. Please tell me where the end of my
ground is.- I'd like to locate it as, if I could
bring it cleser to my set, it would un-
doubtedly make the path of the incoming
messages shorter, and, by the same line of
reasuning the messages would be Jouder,
and there would be no need of amphners
Great stuff to feed the newcomers on.

Wlth best regards,
. E. Fansler, TXAA,

Radio Phones—and Honesty

By L. Q.

OT so very long ago an acquaintance
of mine drove up to the shop with an
old car.

“Well George, what do you think of my
3400 car?”

“She’ll do for a couple of seasons if we
can get rid of that crankshaft knoek and
paEc’l’l the radiator and put in a new rear
2.

“Well, here’s an honest man and a friend.
You're the nrst one that hasg knocked” this

old wagon.”

Moral—When a radiofone asks vou

“Hrrow ishrr mrryr modrrulatiourr” be an
“honest man and & friend” to him and to
Radio and say—

“Youn have a savage commutator roar
and need a filter, also the set over-
modulates and rattles badly. Want me to

0y

come and help fix if?

P OWNFR

RADIO SERVICE.
iNC.

80 Washington Street, New York City

Radio Distributors

IMMEDIATE DELIVERIES — POST PAID
Audibility Unsurpassed
Money Back if Dissatisfied
Antenna Wire—7 Strand Tinned 156 ft., $1.60

TOWER MANUFACTURING CO.
8 STATION ST., BROOKLINE, MASS.
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Introducing Seven Betfer Radio Instruments

15 vears of direct contact with the radio field has en-
abled us to develop these products. Bach has new and
unusual features that place it far ahead of common
types—nout one is a rushed-on-the-market experiment.

HERE THEY ARE

No.T-100 Reversible Rheostat
all metal type for table or pancl
mounting. For use with anv de-
tector or amplifier bulb—smooth
auction, perfect contact, substan-
tial pointer with insulated knob.

~a_ better rheostat

Price $1.00

No. T-101 V. T. Socket-—Me-
chanical features that make it the
only socket on the muarket that is
senuinely rigid and strong when
used for panel mounting and vet
pertectly adapted to table or base
mounting. All metal with Bake-
lite contact support.

. —a better socket

Price 75¢

. T-106 Adaptaphone—
Converts the sound chamber of
phonograph into a loud speaker,
Made of high-grade rubber. *¥ill
not scratch.or mar parts of pho-
nograph.Not necessarytoremove
cap from receiver. Will fit all
phoknographs except the Bruns-
wick,

—a better adapter

Price $1.00

No. T-105 Crystal Detector—
New and ingenious design pro-
vides every adjustment to facilis
tate proper contact with the crys-
tal. Contact wire can be moved
to any point on crystal, Pressure
can be easily regulated. Conract
wire instantly renewable,
~a_hetter crystal detector

Price $1.00

. T-102 Stopping Condenser
~Heavy metal plates of novel de-
signn form substantial case for -

N

condenser, Mica dielectric, ca-
pacity .0X129 MF, Highly nickeled
and polished, mounted on insu-
jating base. Can be removed
for panel mounting.
-—a better stopping condensor
Price 75c¢

No. T-103 Grid Condenser, of
sithilar design as above, Proper
capacity for grid circuitin V. T.
Hookups.
~—a better grid condenser
Price 40c¢

No. T- 104 Moisture - Proof
Varxable Grid Leak ~ atmngccl
for front of panel mounting in
connection with Grid Con-
denser, Nickeled and polished
cover.

—~a better grid leak

Price 60c

—and better than ever
the famous
N-8§ “Red-Head”” Phones—3000
ohms. A triumph in Radlo Re-
ceiver design. Beauty of design
and ruggedness of construction
coupled with a supreme sensitive-
ness are features that make
Red-Heads" rhe ideal telephone
receivers for radio work.

Price with Cords $8.00
—and

N S NAA [Arlington Tested]
Supersensitive Crystals, indi-
vidually tested and packed in
convenientmetal boxes, (alena,
1con or Goldite, price each
Same mounted in cup, 40c

Number yourself among our thousands of friends and
customers who know the reliability and. accuracy of

N-S Radio Products.

Send for new Bulletin which describes
these products in detail

Dealers: Write for our very attractive proposition.

IMMEDIATE DELIVERY

- N " :
RED-HEAD"PHONES
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The Enormous Demand
for the

TELMACOPHONE

Is the Best Evidence That It Is The

Price
Compiete $20.00

Price without Baldwin Unit, but
with cap attached

We advise the purchase of the
Telmacophone without Unit for
those who have Baldwin Unit of
their own.

DEALERS! We are distributors for nearly all

standard lines. Full discounts on the Teimaco-
phone. Write for proposition on our complete line.

Greatest Value
on the Market

Equipped with Baldwin Type C Unit.
Inverted horn, reflected tone. Equal to
any other horn twice its length. Designed
and perfected by expert acousticians.
Complete in every detail. No extras to
buy. Nothing to get out of order.

Only after the most exhaustive tests and
ecomparisons with the other loud speakers;
and only after the most thorough research,
iaboratory tests, and fleld demonstrations
has the TELMACQOPHONE been perfected

TELMACO Amplifiers, Receivers, Detect-
ors, Variometers, and Variocouplers have
earned a nationai reputation for quality,
endurance and satisfaction not excelled by
any other line. You can expect equal
satisfaction from the Teimacophone.

Radio Division
Telephone Maintenance Co.

20 S. WELLS STREET

NOTE NEW ADDRESS
DE

PT. D.

CHICAGO,

Try REYNOLDS RADIO Service

E o TR from DENVER (New)
A Complete Service—Prompt Shipment
GREBE i . ) FEDERAL
KENNEDY Mﬁg ;’: s DeFOREST
CLAPP.EASTHAM WIRELESS WESTINGHOUSE
MAGNAVOX Supply House ARKAY
REMLER - BRACH Lightnin& Arrestors

613 19th STREET

REYNOLDS RADIO CO., Inc. DENVER, COLO

DISTRIBUTORS —-Dealors, Write for Preposition

ALWAYS MENTION Q8T WHEN WRITING TO ADVERTISERS



There is

a Prest-O-Lite

Battery for Radio Use

oA

[a Especially designed for radio pur-

poses, it comes in a handsome box,
mahogany finish, with rubber feet
to avoid scratching furniture. It
harmonizes with the decorations of
any home.

Because it is a Prest-O-Lite Bat-
tery, with the famous Prest-O-

Plates, it is a long lived battery.
Prices $15.85 to $37.50.

Choose a Prest-O-Lite for your
radio equipment. Ask for it at any
Prest-O-Lite Dealer, or your elee-
trical dealer will get it for you.

We advise the selection of a battery of
mnple ”apacu?v to avoid frequent rerimrg-

ing—swhen it needs re‘chargmg there i a
Prest-O-Lite service station in VOur mczmw

THE PREST-O-LITE COMPANY, Inc.

Carbide and Carbon Building
30 East 4Znd Street, New Yeork
Eighth and Brannan Streets, S»n Francisco, Calif.

in Canada: Prest-O-Lite Company of Canada, Ltd.,
Terents

oy ATTENTION DEALERS!

Prest-O-Lite Batteries for Radio Equipment
make the quickest moving stock todey.
Write for our propesition.

F QR RAD!@ USE

\9
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Price $12.00 F.O.B. N.Y. City

Pats
Pend’g

Listen to the Concerts, News and Dance

with a KING “AM-PLI-TONE.
Just slip wour head phones on the “AM-PLI
TONE” and you and your friends will be SUR-
PRISED.

Polished Cast Aluminum Body with Nickle Plated
Base and Horn. No sheet Metal is used, the “Tin-
ny” Sound ig Left Out. The VOLUME is

All infringers of DOUBLED because TWO head phones are blended inio one
this device wil POWERFUL tone.

be vigorouns- . . . . . . R
!y prosecuted. A big hit—a big seller and immediate deliveries.

Dealers and distributors what more can vou ask?
Write today for territory--KING “AM-PLI-TONE”

82 Church 5t., New York City
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Pittsburgh Broadcastmg Statlon KQV Washington, D. C., WMU

“Listen In” with the Stromberg-Carlson Radio Headset

The Stromberg-Carlson No. 2-A Headset reproduces broadcasted,
long-distance vocal or musical sounds with unequalled dlstlnctness
Fine tonal qualities, extreme sensitiveness and superior con-
struction are its important features.
Order Above and Following Highest Grade Supplies by Mail
Enclose Certified Cheek or P. 0. Money Order, Including Postage
R-C Westinghouse Receiver
Aerola Senior Westinghouse Receiver. . ................
CR 9 Grebe Receiver
3 CR 5 Grebe Receiver
) RORK Grebe 2-stage Amplifier
Stromberg-Carlson Ry Magnavox Loud Speaker
No. 24 Headset R3 Magnavox Loud Speaker
UV 200 Radiotron Detecior Tubes, each
$ 50 LIV 201 Radiotron Detector Tubes, each
® No. 766 Eveready YT Batteries, cach
Gould 6 Volt 60-80 ampere storage bhatteries
Full List of Parts and Supplies with Prices on Request.

DOUBLEDAY HILL ELECTRIC CO.

”'15 Tweifth St W., \Vashm.gton, D. C Radlio DepL—--T)esk A, 719 21 leerty Ave., Pittsburgh, Pa,

ALWAYS MENTION @ ST WHEN WRITING TO ADVERTISERq



ROADCASTING the good
points of Condensite has be-
come a common practice alnong
those who have had the foresight
to obtain sets made of this quality
insulation.
Particular care should be taken
at this time to choose equipment

their equipment of Condensite.

Bloomfield - -

Condensite

Means Good Insulation

made of Condensite as.the market
is being flooded with inferior in-
sulating materials., These materials
vary greatly in composition, where-
as Condensite is a standardized
product of known composition,
posseasing all the properties essen-
tial to radio insulation.

Upon request we will send the names of the manufacturers who make

Condensite Company of America

- - - N. J.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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[. €. ROTARY
LEVER SWITCH

Exceptionally well designed
and eonstructed; substantial
throughout. Hwitch is se-
cured to panel by means of
holding nut at back. Large
fiange presenis ample sur-
face againet panel. Termi-
pal is held securely under
bearing. Cannot turn when
gwiteh lever is  operated.
Bearing is threaded on out-
side and extends through
panel, Switeh desxzned o
cha.r spring and spring lock.
Mot y to df

ble switch when mounted.
Adjustable spring at end of
shaft insures uniform ten-
sion at all times., Operating
knob is 14g inches diameter.
Nickel wvlated; beautifully
finished. Packed in individ-
ual boxes. Drilling template
for econtacts of I-inch, also
i1 -inch radiug sAccompa-
pies each switch.

Price, R-10 Radius 1”7 was
Price, R-12 Radius 114" .75

The Mark of Quality

ANNOUNCEMENT

Owing to the fact that the Industirial
Controller Co. has had an unusually wide
experience in the manufacture of appar-
atus for radio equipment; also the fact
that their manufacturing facilities are
pa.rticularly snited to specializing on cer-
tain parts of radio equipment, this com-
pany is placing on the markei & guality
line of condensers, switch parts, and other
apparatus as used in amateurs’ small re-
ceiving sets,

Thene devices are fentured by the same
quality and kighegrade workmanship
which has always charecterized I C. pro-
dacts; yet they are ofered at a fair
price.

For & number of yoars, the U, 8. Gov-
ernment, also many of the large radio
companies, have used, in connection with
radio esquipment, apparatus built by the
Industrial Comntroller Company.

In purchasing [. . equipment, you are
assured substantial consiruction, practi-
cal design and satisfactory results.

SEE YOUR DEALER

Indusirial ConfrollerCo.

I. C. VARIABLE
CONDENSER

Substantial construction im
every detail. Movable piates
carried on a large hexagon
shaft; separated by accur-
atelp  machined aspacers.
Holes in plate are hexagon,
and fit closely to the sbafi,
insuring correct alignment
of the plates.
Bearings are large. An
adjustable thrust bearing is
provided, sliding contaet is
provided for movable plates.
Currert is mnot @
through the bearings.
Tension spring is ensily
adjustable so tension may
be changed to suit the op-
«rator.
The condenser is arranged
for panel mounting, al-
though with a very slight
change it may be unsed for
table mounting.
All parts are nickel piated.
‘The ¢ondenser is made in
the following sizes:

Plates Capeacity
R-50 11 00028 Mfd. $4.23
R-56 23 .0005 Mid. 4.80
R-80 43 .001 Mfd. 4.78

MILWAUKEE
WISCONSIN

AT LAST—

A REAL BOOK ON RADIO

Just off the press.

& concise non-technical treatise on Radio for the Layman.
janguage, diagrams and everything.

The Radio Library Vol. 1 =2
THE RADIO PUBLISHING CO.

1427-29 LIBERTY AVE,,

Dealers Write

Plain

Something that you can wunderstand.

: Price 30c

PITTSBURGH, PA.

A New Scientifically Perfected Crystal

Special Crystal
Radiophone

Treated by a new scientific process which imparts
extraordinary powers of vectification. Keeps its
sensitiveness. Radiophone tested before and after
mounting, Mounted ... e 50
Unmounted ......... C

THE STANDARD CRYSTAL CO.

274 Halsey St., Newark, N. J.

STANDARD

Tested

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



To AR.R.L. Operators
A Chat Among Ourselves

Prior to 1917, the radio experimenter was
looked upon as & sort of pest. When the
war broke out and the radio operators were
needed, he was one of the first to be called
to the colors. After the war came the fight
to regain the pre-war transmitting privi-
lege. This victory won and conditions stab-
ilized, so that serious thought could be
M devoted to relay routes and Trans-Atlan-

TYPE 156 tics; then came the broadcasting. With
Vacuum Tube Socket it the inflation of radio.
Price $1.50

The radio pest again became a herc. He
was called upon daily to build sets or
recommend instruments for the newcomers.
What is he doing? He is using and recoms-

mending the same make of instruments that
gave him reliable service prior to 1917,
TYPE 214A during his wartime service, and since the

Filament Rheostat re-opening of his station.
Price $2.50

The General Radio Company supplied
yvou with instruments of quality before the
war, during the war, and ever since. The
enormous demand that you have made on
us by recommending our instruments to
the neweomers has, naturally, taxed our
plant to the extreme. We are doing our
best to meet the demand. We are not
cheapening our instruments. You have
p relied on them in the past and you may
TYPE 231A pontinue to do 8o in the future. Every
Amplifying Transformer instrument that we have ever manufactured

Price $5.00 has been guaranteed. Continue to buy in-
struments where guality counts.

Send for Free Radio Bulletin 911-Q

GENERAL RADIO CO.

MASSACHUSETTS AVENUE AND WINDSOR STREET

Cambridge 39, Massachusetts
Standardize on Generel Radio Eguipment Throughout

WAYS MENTION QST WHEN WRITING TO ADVERTISERS



MONARCH RADIO EQUIPMENT

Latest Type Radio Head Sets

—have been designed and are now under
production by the Monarch Telephone
Mfg., Co. These new Head Sets repro-
duce vocal and musical sounds with re-
markable distinetness. They are high
grade throughout; not & cheap product
in dany way. We have built high grade
telephone equipment for over 20 years,
and are well gualified to manufacture
high quality Radio equipment. Plugs,
keys, jacks, cords and binding posts can
also be furnished.

If your jobber or dealer does not have
Monarch Head Seis in stock, let us hear
from you.

Code No. 2-A 2000 ohms. .$8.00
Code No. 1-B 2500 ohms. .10.00
Code No. 1-C 3000 ohms..12.00

Backed by Over 20 years of Telephone Manufacturing Experience

Monarch Telephone Mfg. Co.

FORT DODGE, IOWA

EMSCO RADIO PRODUCTS - .. 408 &7 BEESSER
= ELECTRICAL MANUFACTURERS
You take no chances when you buy EMSCO producis.
Behind each article iz the =zkill of many wvears experience
making wireless and electrical equipment. That is why
the trademark, EMSCO, always signifies vutstanding merit.
Reliable dealers bandle EMSCO products. If your dealer
hasn't them write us.

JUST A FEW EMSCO PRODUCTS

. gingle and Double Square Rods ‘Weatherproof

TURRET.-TOP DETECTOR Cut and Drilled  Strain Insuiators
Decidedly the best detector so far pro- 1{'43{7

duced. Sturdy and well made of the besti Wound Rotors %

materials, ““Turret-Top” swivel adjust. B3 B 17 10 x10  Wario Couplers

ment permits ihe greatest range of ad- xi2 %12

Juntment and holds the phosphor-bronze xx7 Extension Threaded

o5t whisker contactor’ steadily in any Single Slide Tuners

porition. Thumblock assures permanent [

adjusiment. Loeking-noteh f{feature of

binding posts exclusive with this detector. inding Posts Enamel Wound Sliders

Unbreakable base, A fair cxample of I{)ouble S'shde Tuners Coils H' and 4"

EMSCO gquality and wvalue, e Gx37 Bxg¥ Sx3 4"

ELECTRIC MFG. & SALES CO., 92 Academy St., Newark, N. J.

RADIO REALITIES

Qur price list, maiied f“!'F‘F‘ on request. fiontaing
complete [i s and parts—
every article e*ﬂn’qu Qur yuarantm: Mail ovrders
given prompt attention,

Write today—~ipecial Terms for Dealers

THE KLEIN RADIO & ELECTRICAL

SUPPLY CO.
4% Fulton 8t. and %4 Park Place NEW YORK. I¥, V.

WIRELESS “A” BATTERIES
Built Especially for Radio
Requiremenis.

(tives Clear Uniform Delivery
& Volt 50 Ampere $15.00
@ Volt 75 Ampere $17.50
Immediate Delivery
RS HEIMAN BROS, BATTERY CO.
2010 LOCUST STREET, ST. LOUIS, MO. |

T8 ALWAYS MENTION Q5T WHEN WRITING TO ADVERTISERS



DIO APPARATUS

HAND MICROPHONE SET

is glways in proper position for best results.

1

The FEDERAL
JR. is, in itself,
a complete re-
ceiving set re-
guiring nothing
more than the
aerial wires for
its operation. it
is most vugged-
ly. and simuoly
construected,
beautiful in ap-
pearance,simple
in its operation
and absolutely
reliable. No
batteries or
other source of
power are rye-
gquired for its
operation nor
are replace-
ments of any
kind ever re-
guired.

=
Hpneval Fr.
$25.00

BROADCAST
RECEIVING SET

AUDIO FREQUENCY TRANSFORMERS

The amplifying gualities of the FEDERAL No. 226-W
Transformer ¢an be attested to by thousands of satisfied
users. The impedance at 500 cycles is the same as the in-
ternal impedance of the standard tubes available today.
The flux leakage is kept at 2 minimum, reducing the ten-
dency to oscillate, due to stray fields between circuits in
cascade amplification. Price in US.A............. $7.00

FHeneral Telephoue & Telegraph Cmnpany
BUFFALO, N. Y,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

The most efficient and conveniently arranged Microphone for
Radio Telephony is the No. 260-W Hand Set illustrated above.
All exposed metal parts are nickel plated and highly polished, and
a metal hook is provided for hanging up. The handle is made of
corrugated hard rubber and of a size easy to hold. On account
of the novel shape and position of the mouthpiece the Microphone

Fitted with 6ft Cord, Price in US.A................$7.00 each

The FEDERAL
JR. radio tele-
phone receiver
is built of high-
est grade mater-
ial throughout;
it has been de-
signed with the
highest type of
engineering
skill with the
aim of making
it of highest

: - possible effici-

ency compatible
with ruggedness
of construction
and simplicitly
of operation. 1t
ig built with
the same care-
ful attention to
detail that has
given FEDER-
AL apparatus
its high place
in the electrical
world for the
last 20 years.




RADIO PANELS

other insulation for Wireless Work

BAKELITE-DILECTO

Grade XX Black was used by the Government during the war for

this purpose. It is the:

STANDARD OF THE WORLD

THE CONTINENTAL FIBRE COMPANY
NEWARK, DEL.

NEW YORK, 233 BROADWAY CHICAGO, 332 8. MICHIGAN AVE,

PITTSBURGCH, 301 FIFTH AVE., S5AN FRANCISCO, 75 FREMONT ST.

LOS ANGELES, 411 8. MAIN ST. ROCHESTER, 85 PLYMOUTH AVE, 8.
SEATTLE, 1927 FIRST AVENUE 8.

WHWIHIIHIllllllllllllllIﬂIllllll||llll|IHIIIIIIIllllHIIIIIIIIlllIIlIIIlllIIlllIlllIllllllllﬂlllﬂllﬂlllﬂg

Euraco® Mica Condenser

PRICE 60 CENTS
Designed to Fit Standard Grid Leak Base

Amperes

R Are You
' Radiating?

i
£
=
=
e
E
g
-

Composed of Copper aud Mica, Entirely Hand Made,
Comgpact, Interchangeable, Meoast K@icient
Fellewing Capacities in Stoch:
099025 Mfd.—Cerrect for Super Heteredyuws
aand UV-201.
0001 Mfd.—Fer special and exporimonfni
sircwits.
90025 Mfd.—Cerrect for Radie-fudion
RAC-3 valve.
L0808 Mfd.—Corvest for Radietron UV-300

Condenser Meuntimgs:
Bakelite Bass with Single Meunting..$0.40
Balselite Base with Deuble Meunting.. .60
Bakelite Base with Triple Meunting.. .30
Interesting Propesitien fer Dealers
EUROPEAN RADIO CO.
Wirs. of Multi-Stage Amplifiers, CW. & Spoecisd

Eoguipmment
EMB EM& m St", Breeklyn, M. Y.

A Roller-8mith type TAW Thermal
Ammeter will tell 'you accurately and it
will continue doing zo. These little 33"
ingtruments have demonstrated their re-
liability in the Government service. You
can’t make a mistake when you use them.
Bulletin No. AG-10 iz vours for the
asking. 8end for it. This Bulletin aizo
describes a most complete line of am-
meters and voltmeters for all radio work.

ROLLER-SMITH COMPANY
16 PARK PLACE, MNEW YORK
Offices in principal cities in U. % and Canada

S S R R L i i CERE
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3% dn. high

To Get the Most from Your
Radio Set Use ‘A’’’ and ““B’’

WESTINGHOUSE

¥ RADIO @
BATTERIES

The Westinghouse “A” is
special radio battery, made Wlth
a heavy plate and separator to
insure long life. Tt furnishes just
the type of strong, steady, con-
gtant current of low voltage that
radio reception needs., It will
stand continuous use without get-
ting ““tired.”

The Westinghouse “B” is the best
answer yet found for “B” battery
problems. With occasional re-
charging it will be constantly full
i)f energy and will last indefinite-
y.

It is noiseless, clarifies the signals,
does not polarize. Its adjustable
contact gives adjustable voltage
by which you can take the howl
“Phe Best Westinghouse ©Ut of your vacuum tube.

can build.”

Don’t let inefficient balteries
spoil your radio vleasurs. et
Westinghouse “A” and “B”
from your radio dealer or call
on the nearest Westinghouse
Battery Service Station.

in. long
in. wide

WESTINGHOUSE
UNION BATTERY CO.

Swissvale, Pa.
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TRADE E S C O MARK
ROLL OF HONOR

THESE (and other) INSTITUTIONS USE OUR MOTOR-GENERATORS

. 8, COAST ARTILLERY SCHOOL . 5 MILITARY ACADEMY

MASS. INST. OF TECHNOLOGY PRINCETON UNIVERSITY

TULANE UNIVERSITY FORDHAM UNIVERSITY
UNIVERSITY OF MISSOURI CLARK UNIVERSITY

LNIVERSITY OF IOWA UNIVERSITY OF FLORIDA
UNIVERSITY OF SOUTH DAKOTA QUEENS UNIVERSITY, CANADA
JAMES MILIKIN UNIVERSITY, ILL. FENN. STATE COLLEGE

OHIO STATE COLLEGE OBERLIN COLLEGE

LAFAYETTE COLLEGE COLLEGE 5T, CROIX, CANADA
ALABAMA POLYTECHNIC INST. WESTERN RADIO INST Cakl.

WM. HOOD DUNWOODY INST. MINN. RICE INSTITUTE, TEXA 5

BILLINGS POLYTECHNIC, MONT. COMMERCIAL RADIO INST SALTIMORE
PHILA., SCHOOL.'QF W. T. ASBURY PARK RADIO SCHOOL
DENVER SCHOOL OF MINES NORTHWESTERN SCHOOL OF W. T,
OAKMONT PUBLIC SCHOOL, PA. RIVERSIDE SCHOOL DISTRICT, CAL.
DOMINION OBSERVATORY, CAN, SIMPLEX RADIO LAB'Y, PENN,
HAMMOND RESEARCH LABRY COLORADO STATE MILITIA
HYDRO-ELECTRIC COMMISSION, CAN. UNION STOCK YARDS, CHICAGO
BURNHAM CO., LONDON—PAUL F. GODLEY HENRY FORD, DETROIT

MOTORS-DYNAMOTORS-GENERATORS-MOTOR-GENERATORS

f SOLD BY PRINCIPAL DEALERS EVERYWHERE.
f Ask for Bulletin 237, Listing Over 200 Combinations.

ELECTRIC SPECIALTY CO.

215 S0UTH STREET

STAMFORD, CONN, U.S.A.

{

[

For REAL Service

Mail your orders to us. We can supply vou with the BEST at the

BEdST PRICES. Shipments made within 24 hours after receipt of
order.

araocue | THE SERVICE RADIO EQUIPMENT CO.

ﬁj?ocu: Designers—Manufacturers—Distributors
! 225 SUPERIOR ST., TOLEDO, OHIO

HERE’S A WELCOME MESSAGE TO USERS OF EBY POSTS

EFFECTIVE JUNE 1, 1922
ALL METAL POSTS REDUCED

ENSIGN H JUNIOR H COMMANDER H SERGEANT CORPORAL
Get Our Latest Prices.—Deliveries from Stock

THE H. H. EBY MANUFACTURING CO., 605 ARCH ST., PHILA. PA.,
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Full 4 to 1 Amplification

Without Howling or Squealing

rP'HE new Benwood Transformer is especially made to get maximum
amplification when used with any bulb on the market.

It is completely sheathed in metal, avoiding all inductive effects, so

that it gives full 4 to I amplification without howling or squealing.

The base is 28,7x% %", height only 2”.-ideal for either base or panel

mounting. 'The core is besi laminated steel, wiving highest trans-

¢ : ference of energy—it will bring in vour phone signals loud, strong

“Benwood” and clear. The ““Benwood” Amplifying Transformer, $5 00
Audio Amplifier oac e e . ¢

FINER TUNING—

Signals Louder and Clearer

PROPERLY designed variometer brings in signals very much

louder and clearer than the various other types of inductances on
the market., With this fact in mmd we have designed the “last word”
in variometers—ihe “Benwood,” Inductances are wound with double
zotton covered wire and no shellac, paint or varnish is allowed to
cover the wire and diminish the effectiveness.

The “Benwood” features are—minimum distributed capacity, mini.

mum distance between stator and rotor, large size wire on both eeils,

positive contact bearings and proper design. 'This variometer will

get splendid resuits on wave lengths from 150 to 650 $5 00
.

meters with the averawe variocoupler. Price, each.... “Benwood” Variometer

The New, Improved
“Benwood” Dial Controls

FPHE “Benwood” dial controls all have solid Bakelite knobs of

- extra large diameter. which minimize all bodily eapuacity wcifects,
and the new tapered design fits the tfingers perfectly, The knurling is
particuiarly fine and sharp.

Solid Bakelite Knob and Dial

Graduated 0° to 100°-—aull markings clearly defined in white and
atamped into ihe solid Rakelite——won’t wear off. Rib on reverse
side prevenis turning tno far. Set gcrew deeply countersunk and
nnsﬂv reached. ’

Diam. Depth { Fach
BC-7 “Henwood” control 4" o at bhase $2.00
BC-8 “Renwoed” control R 1 ai base $1.78

HSpecify whether 47 or #7 drlllmg is requxred.
Solid Bakelite Enob—Metal Dial

Dealers— Has the same tapered solid Rakelite knoh as 'BC-’.' and BC-8 but
We manufa.c‘t;ure high grade has metal dial. Finely graduated from 0% to 18 3
apparatus in our own fac- BC-9N “Benwond” control-—Nickel Plated Dial 8 Diam. Each, 80c
tory, and have stock ready BC-9 “Benwood’ control—Rlack Metal Dial 34 Diam...Each, 80¢

.

to ship. Write ur wire for Epecify whether 347 or " drilling is required.

our attractive agency propo-

sition and liberal dealers’ Send for Cafalog‘

digcounts. Zend 10c in stamps for the Benwood Catalog and price list, also
complete vcatalog and price list of DeForest Radio Elquipment.

“WORLD -WIDE_MAIL ORDER SERVICE® /-~
1114 OLIVE STREET ST. LOUIS, MQO.




Harttord Radio Battery

Our radio “A” batteries are up to the
Hartford Standard of excellence which
means that no battery of any type leaves
our plant until it has successfully sur-
mounted a series of careful tests.

30 to 40 Ampere Hour $10.00
Type 7R 45 to 60 Ampere Hour 12.00
Type SR 60 to 30 Ampere Hour 15.00

If there is not a Hartford dealer in your vicinity we will forward
a battery direct to you upon receipt of draft or money order.

The Hartford Battery Mfg Co. Milldale, Conn.

Bu Your Ssls'and Parts from
ﬂhe %Idesﬁ Exclusive Radio
Store in New England!

UNIT “B” BATTERIES :

45V VYariable  ........ gﬁuﬁa
CARBON RHEQSTATS

Adjust to 0T Amp ... ... ... $ i -50
PHONES-HOLTZER CABOY :

2200 Ohms ... ... 5@,90

KEYSTONE LIGHT'G ARRESTORS 3,15

600V-100A LIGHT'S SWITCHES  §9) 75 Send 10c for Sample
N =

Ebony Ashestos Base Copy
We carry at ull times a complete stoch
of standard parts at standard prices.
Complete Line of Frost Jacks and Plugs. Suite 10
RADIO EQUIPMENT Q. 11 $t. Sacrament Street,
630 Washington $t. Boston, Mass, Montreal

MAKERS OF THE RADECO SAFETY FUSE
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No. Z2-A Radio Headset
Price $7.50

No. 60—LUIniversal Plug
Price $1.25

"

MNo. 147 Radio Jack $0.85

No. 148 Radio Jack $1.00

Radio Comfort

The thrills of wireless entertainment in the home are en-
joyﬁddonly where high grade receiving apparatus is in-
stalled.

You can ensure the maximum of radio pleasure and com-
fort by insisting upon having your receiving outfit
equipped with—

Stromberg-Carlson
Radio Parts

There is the Siromberg-Carison “Radio Head Set” with—
its pleasing fit, its quick adjustment, its fine tonal gual-
ities and its ability to faithfully reproduce even the faint-
est long distance signals.

There is the Stromberg-Carlson “Universal Radio Plug”
which should be attached to every Head Set. It fits any
standard jack, takes any type or size of conductor; takes
wire loops, tinsel loops, pin tips or spade tips.

And there are the Stromberg-Carlson “Radio Jacks”
which are adapted fo all standard radio plugs and which

are designed to mount neatly, without washers, on panels
that are of varying thicknesses between 3% and 4 inches.

Stromberg-Carlson Radio Products are backed by a firm
that has had twenty-eight years experience in the design
and manufacture of radio and telephone apparatus.

Order Strémbery-(}‘arlso;& Radio appar-
atug through your dealer in electrical

merchandising or write for free Bulletin
No. 1029-Q).

Stromberg-Carison Tel. Mfg. Co.

Rochester, New York
Chicago Address Nearest Office Kansas City

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

85



EEKYTHI N

Quiisy

Our experience as representatives
of all the popular makes of Radio
apparatus enables us to render the
best possible service,

We are authorized Radio Corpor-
ation jobbers, including the famous

Westinghouse PFeceivers and New
General Electric Receivers.

d

PHILADELPHIA WIRELESS SALES CORP.

1533 Pine Street, Philadelphia

‘These instruments are wonnd with
tra heavy wire to reduce the
sistance, and have special long
bhenrings with a spiral spring in-
serted to insure & perfect and
self cleaning contact at all times,
The taps on the Vario-Coupler
are arrauged in two groups. Fur-
nished with round or square base,

Wariometer as illustrated ..§6.00
Vario-Coupler as illustrated 6.00

Round or Square Base
et them at your dealer's.
SIMPLEX RADIO CO.
1013-15 Ridge Av., Phila, Pa.

POSACO

RADIO INSTRUMENTS OF QUALITY
VARIABLE CONDENSERS

Our Condensers ave all made with 4% inch diameter metal shield with terminal for
ground connection. Rotary Plates eannot turn on posi even should nut become loose,
Hor panel mounting.

A-1 43 Plate 001 Mfd. Capacity $4.75
A2 23 Plate 0005 WMfd. Capacity $3.75
53 13 Plate 00025 Mfd. Capacity $2.75

SPECIAL DISCOUNT TO DEALERS AND JOBBERS

THE C. D. POTTER CO.
583-585 PACIFIC STREET, STAMFORD, CONN.
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The Willard Al-Rubber
Radio A" Battery
tshown here) is designed
especially for radio use.

Ten Reasons Wh
The Willard All-Rubber
Radio“A” Battery is Better

These reasons, back of the success of
this specially designed batterv, are as
definite as those responsible for the suc-
cess of the Willard Threaded Rubber
Battery, which is now standard original
equipment on 195 makes of cars and
trucks. Ask for particulars from your
dealer or at the nearest Willard Battery
Station.

The Willard Radio “B” Battery is a 24-valt re-
chargeable storage battery, with leak-proof glass
1ars and Threaded Rubber Insulation. Assures
freedom from frying and hissing ground rnioises.

WILLARD STORAGE BATTERY CO.
Cleveland, Ohio

Made in Canada by the

Willard Storage Battery Company of Canada, Limited, Toronto, Ont.

THREADED
RUBBER
BATTERY

B

‘The rubber case ismade in
one piece, thoroughly in-
sulating the battery from
cells to ground and from ceil
to cell, and effectively pre-
venting all ground noises.

Plates are insulated with

Threaded Rubber Insuia-
tion, which by reason of its
uniformity allows every part
of each plate to do an equal
share of work,

3 Battery is shipped in ab-
solutely Bone-Dry condi-
tion so that it is brand new
when vou get it.

Insulators are made with

special heavy ribs to meet
the special requirements of
the radio battery.

Plates are extra heavy to

provide current at steady
woltage for considerable peri-
ods.

Sediment chambers are
large to eliminate ail pos-
sibility of short circuits at
plate bottoms.
Posts are sealed by soft
rubber gaskets, so that
solution cannot seep out be-
tween post and cover.
8 Tert:ninal posts ave high
to permit easy grip of
battery clamps.
Brass knobs sunk into the
sides of the grubber case
provide a firm hold for the
handle,
1 Handle made of aheavy
rod furnishes easy
means of carrying the battery,

87



THE THORDARSON

AUDIO FREQUENCY

AMPLIFYING TRANSFORMER

is now standard with many wsll known manufacturers
That should be sufficie=t guarantee that it is right

PRICE
$4.50

SHELL
TYPE

Each transformer supplied fully mounted in an ingenious, nickeled frame with

substantiai terminals mounted on a bakelite terminal board.
The terminal board is on the top, the only logical place for a terminal board.
The transformer is wound with silk covered wire.

BACKED BY THE “GOLD MEDAL” LINE

PRICE, AS ILLUSTRATED - - $4.80
Thordarson Electric Mfg Co.
B00 WEST HURON ST, COR. KINGSBURY, CHICAGO

@ NOVO “B’’ Batteries |

No. 100
Filament Rheostat
for Panel Mounting

Ko Ma etic Material Used in its .
g Constructi i NOISELESS — DEPENDABLE —-
onstruction GUARANTEED
'I‘lm; new rnegsta* ;olomxsts ;ida mmstorldeg
haxe of high imulating and heat resisting bropers All Standard Sizes—Plain and
ties,—gzenuine Thermopiax. Each turn of the V . bl
{:nmtorhm anchored firmly in ph;ce 40 t’htat thchﬁ ariable
no chance for noisy or scratehy operation.
metal parts ckeled. ‘)‘")l/,_
re“a vou cana;i‘;tn:y%f;;xﬁ CRL Rhbeostats fram your 45 & 105 VOItS
local desier, send $1.00 plus 10¢ for carriage.
i.Jist Price {East of the Rocky Mountains) $1.00
Denlers and Mgnuf‘acturers of RadiotEquipment are N D V 0
invited to communicate wi us.
Immedinte. shisments MANUFACTURING CO.
Central Radio Laboratories 424 W. 33¢d St. 831 So. Dearborn St.
303 16th Strest, NEW YORK CHICAGO
MILWAUKEE, WISCONSIN
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EVERY RADIO SET

Should have its proper equipment of
Westinghouse Measuring Instruments

The D-C. Ammeter in the filament cireuit
indicates the current flowing through the fila-
mwent, thus avoiding overloading. It prolongs
the life of the filament, reducing expense.
Also, it facilitates duplicating previous set-
tings, irrespective of a change in battery
voltage.

The D-C. Voltmeter gives a sure indication
of the condition of the battery.

The Radio Frequemcy Ammeter tells at a
¢lance the amount of electrical energy being
radiated, thus showing the strength of the
gignals.

These instruments possess, to an unusual

degree, the qualities essential to satisfactory
performance. The line is distinctive and har-
monious. The important characteristics of
readability, ruggedness, case of maintenance
and repair have been given careful consid-
eration. These features are obtained by a
refined design and precise construction, result-
ing in exceptional accuracy over long periods
of mervice. :

The Portable Tvpes are of miniature size
and are strictly high grade, accurate instru-
ments. The cases are made of moulded com-
position, which is acid resisting, and of pleas-
ing appearance.

Write our nearest district office for a copy of folder #4471 which completes, describes and lsts

these instruments,

Westinghouse Electric & Manufacturing Company
Newark Works, Newark, Mew Jersey

esting]

Use
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of radio telephony.

The Radio Reading Course of five
Lecture Books with over 100 gra-
phic drawings gives the correct
technical data needed to intelligent-
ly deal with radio and to obtain the
best results from radio apparatus.
The Course very comprehensively
treats every branch of the subject
—theory, design, construction, oper-
ation and maintenance-—in such a
way that vou cannot help but use
the information to get a hundred-
fold better results, more pleasure,
and besides save large sums of
money that you would needlessly
spend in apparatus, parts, repairs,
ete. It will easily save many times
the price of the Course.

The Course brings you the knowl-
edge of the expert behind it. The
important technical information it
econtaing will give you an education
in radio that it would take you

The first authoritative, thorough, USABLE study of the absorbing. sub-
ject of Radio Reception is now ready—given in five profusely illus-

trated Lecture Books in an entertaining, non-technical, easily-understno§
style by a foremost Radio Engineer, invenior and one of the “fathers”

TO RADI
ENTHUSIASTS

yvears to learn in radio research
laboratories. And all in such an
interesting way that it will be your
chief recreation.

As against $100 for other radio
courses, The Radio Reading Course
is moderately priced at $10. Start
the Course at once by mailing the
attached coupon and $10 postal
money order or check. Student
limitations are necessary so act at
once,

RADIO COURSES, INC., Dept. Al

15 East 40th Street, New York.
Enclosed herewith 310 posial money
order tor check) for which send me
five complete Lecture Books of the
Rudio Reading Course, first Hook to
be sent at once,

Name . ....cccitsecssererseccnse

QST de ANTHRACITE RADIO SHOP, P, O. Box 3, Scranton, Pa., suc-
cessor to Shotton Radio Mfg. Co., of this city.

‘We wish to announce that we will carry at all times, a complete line
of parts, as well as complete sets representing the leading manufacturers

Service - is our watchword.

R mnuﬂﬂummmumlmlmulmllnummmmuxmlmluu|1unmunmumnnummmmmmmmummrmtnummmmummmunknmmunnmmmmuuuumwnmwmmngz
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A Trial will eonvince you.

Send bBe. for our catalog of Parts
ANTHRACITE RADIO SHOP, P. O. Box 3, Scranton, Penna.

£
=

Haisidtil

FUGE!

THE ‘LORAIN’ COUPLER

LORAIN RADIO SUPP

S PECIFICATIONS—
Stator and Rotor Wound on Formica Tubes.
Stator—50 Turns 322 D, 8, C~~10 Taps

Rotor—Either 30 Turns for Secondary or 80 Turns for Tickler
222 D, S, C, Specify When Ordering

Frame—Heavy Aluminum Casting Supporting Both Stator &
Rotor

Shaft—1i," Brass—Runs true with panel—no wobble.
Connections—Pigtail
Price—Like Cut $6.50

Mounted on Formica Panel with Dial & Switch and Binding
osts, completely wired $12.50.

LY, Lorain, Ohio
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is to carry only the

OUR POLICY e e s

isfactory goods on the
American and European market.

The selection of our apparatus is made by experienced en-
gineers who have been in the radio business for more than 20 con-
secutive vears. We are, therefore, eminently qualified to select
and offer reliable and high quality equipment. ‘

A few representative lines follow:

Cutting & Washington Co. of N. Y.
A complete vegenerative receiver and
two step amplifier in a single, highly
finished cabinet, very selective and sen-
sitive. Designed by the engineers of a
famous commercial wireless telegraph
COMPANY + v v vvnevneonoconens $125.00

Acme Apparatus Co., Boston
Detector and two step amplifier, $45.00

Simplex Radio Co. of Phila.

Single unit panels, variometers, variocouplers, detect-
ors, amplifiers. Appearance, efliciency and workman-
ship of the very best.

Distribution is made to dealers by mail or by our salesmen.
Our men handle radio goods exclusively {not as a side line), and
are therefore in a position to render valuable service to the dealer.

BEAUMONT RADIOPHONE CORP.

DISPLAY ROOMS, WHOLESALE DEPT,,
1326 ARCH ST., 319 ARCH ST.,
PHILA. PHILA. .

DISTRIBUTORS FOR
Cuiting & Washington Radio Corp.—-Complete receivers.
Acme Apparatus Co—Transformers, panel sets, receivers.
Simplex Radio Co.—Single unit panels.
Western Electric Co.—Head gets, loud sgpeakers.
i FBlectric Storage Battery Co.—Storage batteries.

Weston Electrical Instrument Co.—Ammeters, voltmeters, etc.
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899 BOYLSTON ST.
BOSTON, MASS.

RADIO today is commanding the interest of more people thn any other in-
dustry! Splendid opportunities are NOW available for those who are alive enough

to see the gouibilttu;. My fifteen years experience in Radio tells you that
FORTUNES will be made within the next five years for those who train them-
selves mow and take advantage of the present opportusities.

The EASTERN RADIO INSTITUTE is the OLDEST, LARGEST and
BEST EQUIPPED Radio School in New England. THOUSANDS of satisfied
raduates tell our story best!
%& and Evening classes. Start any Monday.
R&EMBER:—-&M‘ ORGANIZATION with YEARS OF PHENOMENAL
EXPERIENCE and SUCCESS is behind EVERY man who enrolls!
“Ask amy man in Radio—he will tell you!”
Our iflustrated prospectus for the asking.

F. D. PITTS, Director.

Have You Tried
PRACO SERVICE?

Hundreds of satisfied customers
all over the eountry purchase
from PITTSBURGH’S RADIO
MAIL ORDER HOUSE.

Seamless Cells Make Better A Two-cent stamp will bring our

Wireless “B”’ Batteries
This distinctive feature of

’ DEALERS—Have you our dis-
KWlK'me count schedule?
WIRELESS “ B” BATTERIES '

new price list to you.

Guaranteos Long Life, Nolseloss Operstion, High PITTSBURGH RADIO &
Let us send you prices and tell you more APPLIANCE CO., Inc.
about this wonderful battery. Desk B
THE USONA MFG. CO,, INC. . .
ONE HUDSON STREET 112 Diamond St., Pittsburgh, Pa.

TOLEDO, NEW YORK CITY, SAN FRANCISCO
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Crystal or Vacuum Tube Detection
with the same set

Model AR-1300

Model AA-1400

These two sets (radio receiver Model AR-1300 and Detector Amplifier
Model AA-1400) meet the demand of the novice who wishes to start
with a simple crystal detector and later to pass on to vacuum tube
detection and amplification at minimum cost.

Radio receiver Model AR-1300 is a
sniew tuner for the broadcast enthusiast.
Used as a crystal detector it is a complete
receiver. Used with Model AA-1400,
here shown, the crystal detector is
switched off and amplification is con-
trolled by regeneration.

Detector Amplifier Model AA-1400
consists of a vacuum tube detector and
two stages of audio-frequency amplifi-

cation. It is especially adapted for use
with receiver Model AR-1300 to increase
the strength of broadcasted concerts.
The individual filament control permits
close regulation of the received energy.
Distortion of broadcasted music is avoid-
ed by a special high-frequency resistance
across the secondaries. Three telephone
jacks insure ideal selectivemess ranging
from simple tube detection to two stages
of amplification.

PRICES (NOT INCLUDING ANTENNA, TUBES, AND BATTERIES)

Radio receiver Model AR-1300 . . . .
Detector Amplifier Model AA-1400 . .

$50.00
75.00

Total for Combination $125.00

See these New G. E. Products at Your Nearest Dealer

Corgoration

‘wa

Sales Department, Suite 1803

233 Broadway, New York City




Chelsea No. 50 Amplifying Transformer

Was designed for use with the present day
models of vacuum tubes, and when so used
produces remarkable amplification, with mini-
mum noise. It is well adapted for table
mounting or may be panel mounted in any
position. lis high efficiency together with
its neat appearance and compactness, makes

it a predominating feature in any radio receiv-

ing equipment.

Ceriee ........ 3.78

Bulletins sent upon request
Purchase from youwr dsaler. If he dees net have it, somd to wus.

CHELSEA RADIO COMPANY

i8¢ FIFTH STREET, _ CHELSEA, MASS,

RAYMOND
RADIO
CORPORATION

Manufacturers To the Radio Industries

V. T. Sockets %‘;’W‘?Utwe 0 tﬁcgs: Control Panel Units
Rheostats 309 Lafayette St., Crystal Detector Sets
{Plain And Vernier) New York Citv Yacuum Tube Sets

Variable Condensers Works: Storage B Batteries

Ete. Farmmgdale L I Ete.

YOUR SATISFACTION

is of prime importance fo us, and we know that vou will be satisfied
with RADIOVOX Receiving Equipment

Reasonable in price. Highest in quality.
Scientific Engineering Association
817 MAIN STREET, CINCINNATI, OHIO

. ARMSTRONG BOX 654, JACKSONVILLE, FLA.
pri e.sentatwe——South ("m olma, Gemgla, Alabama cmd Florlda
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Rain Won't Injure Your Formica Panels!

FORMICA does not absorb moisture so its insulating qual-

ity is never affected by weather or even by soaking
in water., It does not swell or shrink and never warps.
The handsome high gloss finish does not deteriorate. It
looks good for years—and is good!

Formica has been approved as Radio Insulation by the
navy and the signal corps. It is by far the most widely
used Radio insulating material.

Formica is easy to machine, and helps you do a work-
manlike job on your panel. You can buy it cut to size
for a standard Radio panel. All you need to do the
work is a drill.
Dealers: We supply you with display cards for your
store and Formica printed matter. We cut panels
to size for you if you wish—and co-operate in every
way possible. Extensions to our plant have just
doubled our capacity.

The Formica Insulation Company
4620 Spring Grove Ave., Cincinnati, O.

SALES OFFICES

50 (hurch Street, New York, &N. Y, 422 First Avenune, Pittsburgh, Pa.

@ South Clinton Sireet, Chxca:xu. I Sheldon Building, Ban Francisco, Cal,

414 Finance Building, Oleveland, Ohio 032 Real Estate Trus!i Bldg., Philadelphia, Pa.
1042 Granite Building, Rochester, N. ¥. 521 Title Building, Balhmore Md.

415 Ohio Building, Toledo, Ohio.

Made from Ailh dr .'o.iléllldmanl Reﬂ;i
SHEETS TUBES RODS
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HORNE Short Wave Receiving Sets

Tuners, Detectors and Amplifiers

“NEPTUNE “SATURN”

HM-1 Receliving Tuner HM.T Detector—Ampliﬁer
QOther bright stars on the {irmament ¢f HORNE Producm are the
“IUPITER"-u—-(/r;mhde ‘Tuner and Detector VENUS‘"—JI wo-singe Amplifier.
“MARS”—Detector Tube Control Cabinet

! The famous HORNE receiving sets are enclosed in highly polished, handsome
sbony cabinets. Each unit attached by brightly nickeled connection bars.
All battery terminals concealed. These magnificent receiving sets may also
be obtained with cabinets covered in beautiful shades of close-grained leather
—dark green, brown, deep blue and glossy black.

. Distributed by leading New York and Boston Jobbers and the DeVeau-Bartiing Co.,
Detroit; United Radio & Electric Co., Chicago; Hartzell Sales Co., Hunting-

ton, w. Va.; Carter Eleetrie Co., Alanta. Ga., At.!antzc Radio Hsles Co.,
Dallas, Tex. and the O-B Radio Co.,, Omaha, N

HORNE MANUF ACTURING COMPANY
Executive Offices—30 Church Street, New York City
Two Factories in Jersey City, N. J.

What You Want
When You Want

RADIO PRODUCTS

We affer for the first time a special Acme Tuska

0 ﬂ R “ E“g P 0 ﬁ B E N g E ﬁli-:ﬂ:er | Ané:f:::&y Works
GOURSE in GITIZEN RABIO Federal DeForast

Riley-Klotz Westinghouse
g‘mg complete nom-technical instruetion in General Electric Electric and Mfyg.

undamentals of Radio and practical sxplana- s cps
tiem of “hook-ups” and 3 hundred details J(I-{::"f::‘i‘:d’ﬁ") Weﬁ:;n(gf::;:;:r)

amateurs ne;d gto }'mow'f fivst Adams-Morgan Jefferson
Send 25¢ in stamps for first lesson We Are Distributors Only.

The surplus of experiemced commereial A highly satisfactory service for radio
operators boing absorbed, eur school is dealers. Good stocks of practically all

| again in position to guaramtes positiems the most important manufacturers. Im-
for graduates. Both land snd sea jobs mediate shipment made on all items,
asw open. Our schoel has most swecess- Write for catalog and list of liberal
ful recerd. 3Semnd for catalog. discounts. Test our service.

MASSACHUSETTS RADIO and WHOLESALE RADIO

TELEGRAPH SCHOOL, Inc. EQUIPMENT CO.
18 Boyiston St.  Boston, Mass. 22 William St. Newark, K. J.
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Champion Radio Company

4446 WOODWARD AVENUE
DETROIT, MICH.

Phosghor Bronze Contact Springs — Adjusting Collar

{Cuts Actual Sizes)

(Cuts Actual Sizes)

[mrﬁhjnafinn ‘
No. 10 Plug Terminal

Price $2.00 -onnectors

Side View
Phosphar Bronze Springs

{Cuts Actual Sizes)

No. 10 Audion Socket, nickel finish, black base—Price $1.00
IMMEDIATE DELIVERY. ATTRACTIVE DISCOUNTS TO JOBBERS
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AUTOVOIX

Patented in U. 3. and foreign countries

The AUTOVOIX is more than g loud speaker. It 13 an
instrument that absolutely reproduces music and the voice
with wonderful tone quality and volume, withous distortion. i
Where purity of intonation, volume and mechanical ez- {
cellence are required, the AUTOVOIX offers infinitely more |
than any other instrument of the loud speaking type.

The AUTOVOIX is #0f an experiment but an instrument
adapted for radio work by the use of patents of the Magna-
phone. 'The latter instrument has been in use in this country
and abroad for years and used successfully for loud speak-
ing purposes other than radio work.

The highest order of efectrical and mechanical engineering
and thousands of dollars are involved in bringing these
patents to their present state of efliciency.

The AUTOVOLX is a power operating instrument and ve-
& quires a minimum amount of current for the proper volume,
PRICE $22.50 Une of the many economical features of the AUTOVOIX is

F.0.B. Baltimore, Md. that no auxiliary baiteries are required in its operation.

THE AUTOVOIX COMPANY

1006 FIDELITY BUILDING, _ BALTIMORE, MD.

Radio Froquency Tramormers

Type RT-1, for the amateur and broad-
casting range, 175-500 meters.

(Patent Pending)

$6.00

Will work on all tubes.

The only completely shielded iron-core
R. ¥. Transformer

RASLA SALES CORPORATION

10 EAST 43d ST,, NEW YORK CITY
WNational Distributors for Radio Service L.abovatories, Inc.,

DELFELCO

THE O.W.L. RHEOSTAT Complete line of Amrad, Thordarson,

Patents pending Coto-Coil, Cheisea, Murdock, DeForest,

. Products. Complete installations a
An  instrument of real Value, NO specialty.
THERMO-ACTION resulting in distortion :

e L parts e pnade of the same DELANCEY FELCH & CO.
PRICE - - $1.00 12 MEETING ST.
PAWTUCKET, R. L

1012 Ogden Ave., New York City
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Price per cell $0.56
4dd PP on % Ib.
per cell.

New Storage “B” Battery

A real storage “B” Battery for vour Radio Set at a
price every Amateur and Experimenter can afford
bo pay. Can be used on receiving apparatus as
source of plate potential on both Detector and Am-
plifier tubes. Ideal as gource of energy on small

Radio Telephones or ©.W. Transmitters.

Simple and easy to re-charge from your lamp socket

and will last for years with ordinary use.

Cut shows cell one half natural size.

Voltage per cell 2 volts.

Pasted Plates—ready formed for initial charge.

High Ampere Hour capacity—will operate one detector tube 1000
hours with one charge.

Shipped dry with simple directions for preparing the electrolyte.

SPECIFICATIONS:

Mahogany Tray for holding ten cells $1.00 extra

Dealers:—Get our discounts on this new Battery—your customers will
want them!

REMOVAL NOTICE

About April 1st we will move to 415 South Dearborn Street where we
will open a High-Grade Ground Floor Salesroom. With greatly in-
creased space we will carry every make of good Radio Apparatus and
will endeavor to have

“The Finest Radio Retail Salesroom in Chicago.”

CHICAGO RADIO APPARATUS CO., Inc.

415 South Dearborn Street, Chicago, Il
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RADIO-PHONE RECEIVING

A practical book for everybody

Nine of the country’s most prominent radio
authorities have combined to give you the bene-
fit of their years of experience in the simplest
manner possible.

&)
Z
- HERE ARE THE AUTHORS!
2. John H. Moreeroft, Louis A. Hazeltine,
34 Professor of E.E. Professor of E.E.
Q Columbia University Stevens Institute
3] Erich Hausmann
M Michel! L. Pupin, Professor of Electric
Profeasor of Electro Communication
) Mechanies Polytechnic Institute of
-4 Columbia University Brooklyn
o] Frank Canavaciol
jand Alfred N. Goldsmith, Instructor in E.E,
E D Director Research Dept. Polyvtechnic Institute of
Radio Corp. of Ameries Brooklyn
9 Robert D, Gibson, E.E, Paul Hoernel, E.E.
o) Research Laboratories of
-4 Ameriean Tetephone & Telegraph Company
s 4

John V. I. Hegan
Past President, Institute of Radio Engineers

THEIR BOOK
Covers the details that you want to know in a
way that will hoid your interest from cover to
cover, and ‘s fully illustrated. Price $1.50

Fron: your dealers or postpaid from

D. VAN NOSTR/ND COMPANY
8 WARREN ST., Technical Publishers since 1848, NEW YORK

- DETROITY’ -
Leading Jobber!

We are marketing the Radi» Ma-
terialzs of the old tim.: Manifac-
turers who have made Ra.lio
what it 13 today.

R. F. AMPLIFIER TRANSFORMERS

MU-RAD

TYPE T-11 for single or multi-

BLAGE ... it $6.00

TYPE T-11a especially for second Standard Radio Merchandise at
BlAZEe . i 6.50 ;

TYPE T-11b especially for third correct prices
stage . ... ... 7.00

At vour dealers or direct from

MU-RAD LABORATORIES

) Incorporated
ST. LOUIS, MO., ASBURY PARK, N. J.

Distributors West of Mississippl River,
THE BENWOOD CO., ST. LOUIS, MO,

Detroit Electric Co.

113-115 E. Jefferson Ave.

DETROIT, MICH.
“EXCLUSIVELY RADIO"

A ..
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J-RAY UNASSEMBLED RECEIVING APPARATUS
Celf Assembling Saves You 50 to 75 Per Cent.
JR-1. $19.00 Unwound. $23.00 With All Windings

We herewith present our new line of Radiophone Receivers, Vacuum Tube
Detectors and Amplifiers, in knock-down or unassembled form.

Each set comes with all holes drilled, directions furnished, etc., making it a very
simple and at the same time highly interesting and instructive process assembling

the various parts. Each piece of apparatus mounts directly to the drilled Formiea
Panel, by means of the screws and nuts provided. Wire suppled for making con-
nections.

JR-1—Unassambled Receiver. Consists of the following parts: Polished
QOak Cabinet, 1816x7x7 inches, hinged top; 6 Binding Posts; Pol-
ished Formica Panel to fit (all holes drilled); 7 Contact Points; Grid and
Plate Variometers and Variocoupler, complete ready to assemble; 3
J-Ray White Enameled Dials (not shown); 1 Switch Lever; 2 Stops;
all necessary brass parts, screws, ete.,, for completely assembling the
set with directions. Price (with winding form for stator windings)..$19.00

JR-2—8ame as above, but with all Varic Windings in place. ....... ... ... $23.00

JR-3—Unassembled Receiver with V. T. Detector and 1 Stage Amplifier, all in
one cabinet. Consists of the complete set of parts for JR-2, plus 2
Crosley or J-Ray Sockets; 2 Fada Rheostats, 1 Amplifying Transformer,
1 Grid Condenser; extra Binding Posts; brass parts, ete., complete
with directions. Extra holes provided in panel for mounting Rheostats
and Sockets, Price

JR-4—V. T. Detector and 1 Stage Amplifier. Consists of Stained Oak Cabinet,
91 x7x5, hinged top; drilled Formica Panel to fit; 2 Sockets; 2 Rheostats;
Grid Condenser; Amplifying Transformer; Binding Posts, ete

JR-5—V.T. Detector and 2 Stage Amplifier. Same as JR-4, but with extra
Tube Socket, Rheostat and Transformer

JR-6—Two Stage Amplifier, without Detector

Receiver Cabinet only $5.50

Detector and Amplifier Cabinet

J-RAY MFG. CO. 1618 CHESTNUT ST., ST. LOUIS, MO.
WRITE FOR BULLETINS
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Designed Especially For

WIRELESS

‘“‘Cheapest in the long run’’

KICO “B” BATTERY KICO “A” BATTERY

The Kimley nickel iron type, alkaline storage “B” battery has long since passed the experimental
stage, and the purchase of one will eolve your “B” battery troubles for years to come. There can
be no sulphating or buckling of the piates. They are not harmed by short circuits, over-charging
or stamding idle and will hold their charge one to two vears when standing idle. Will last from
thres to six months on one charge when used in the detector plate circuit and can be recharzed
in two hours from alternating current with the rectifier furnished with each battery. Will give you
& qujeter running set and improve vour receiving range, They are ideal in vour amyhfxerb t;xrcmt
and also for C.W. transmission. Will give you one and one third volts variation and in addition to
the above and many other special features they are very attractive in appearance, being‘assemhied
in neatly finished onk cabinets and there is no creeping of the salts or solution. Let us ship you one
on a ninety day money back Guarantee so that you can prove the above for yourself, {ur prices
include rectifier, salts for solution and full directions, nothing clse to procure but two quarts of
diztilled water, Plain batteries with clips for voliage regulation 22 volts $5.50, 32 volts §$8.00, 48
volts $10.00, 68 volts $12.00. Batteries with hard rubber panels and switehes for voltage regulation
ay per the above ecut. 32 volts £11.00, 48 volts $13.00, 68 volts $16.00. Circulars and a partial
list of satisfied users furnished upon request

If you want “A" battery comfort, buy one of our Guaranteed KICO “A” storage batteries
completely charged ready for use snd furnished with rectifier to charge from alterpating ecurrent
at the following prices & volt $19.00, 8 velt $22.00, 10 volt $25.00 all 60 ampere hours and will
give years of service without having to send out te be recharged.

Circulars furnished upon request.

KIMLEY ELECTRIC CO., 290 Winslow Ave., Buffalo, N. Y.

Lk i R SN W N R

The ES§E§ Slider Radio Head Phones

3/16 Inch World’s Largest Distributors

25¢ o

Radio Head Pieces
Each

We represent 30 manu-
facturers, showing 175
types and designs, priced
from $5.00 to $15.00.

Solid Following is a partial
Brass Liberal : .
Polished Discounts to Dealers list of manufacturers:

Sturdy, well made and attractively finished. ,?ha“ha“a“ E“"y .
Guaranteed to give complete satisfaction. °mfi’§°“ ’”‘Ee"e”“g
Ask vour dealer for the “Essex”. If he Frost-Fones verett

can’t supply you send us your order. Ask Ame“ica_“ ”’“‘"“E[?f}t:’ic
for catalog of Essex Radio Products. Connecticut eich
Western ———Electric
Other ESSEX Products Dictagraph  Elmwood
Tuning Coils, Double Slider Holtzer-Cabot
Good as loading coils $3.00. Phones on hand for immediate shipment.
Mounted Crystals, 25c.ﬂFD Ask us for the phone you want. Special—
Fixed Condensers .001 - 70c. 100-chm single receivers made by old re-
(;’:Y“al, Detectors, $1.50 liable telephone maker. List — $2.50.
s "x83 " Square Rods 20c. Agents Wanted Everywhere. Get litera-
Aerial Wire, Lightning Arresters, Insula- ture and discount sheet.
tors, etc. N
Mail Orders Shipped Promptly B. E. Polczynski & Co.
ESSEX MFG. CO. 66 Capitol Bldg., 1550 Broadway
118 MULBERRY ST., NEWARK, N. L Detroit, Michigan U. 5. A.
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NDENSERS

............
............

43 Plate............
Add 75¢ to above list for
condenser with dial.

CAPACITY
3 Plate vernier. ... ..
11 Plate.............
23Plate. . ...........
41 Plate.............

HEach condenser is equipped with ground shield which eliminates all

hand capacity losses.

washers.

BAKELITE

Furnished in either
A/16 or 1/4 inch shaft
sizes. 3 outside di-
ameter with large
and clear numerals,
0-100 degrees.

Price ......... $1.10

No accumulated error due to poorly cut spacing

BAKELITE

This dial is made of
genuine bakelite and
is guaranteed not to
warp. The knob is
knurled to prevent
slipping of fingers.

STERN & COMPANY, Inc.

308 Asylum St.,

(atalog 10c.

bt L A A e P diod e e e
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Hartford, Conn.

FESCO

Dealers Propositions
Entertained
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RHAMSI T
PRODUCTS

May be purchased with assurance that they will give complete saiisfaction,
Kach is guaranteed to do so.

Go To Any Good Dealer in

, Definite evidence of their superior-
ity is revealed in the knowledge that
Rhamstine® design has been imitated;
but Rhamstine® craftmanship has uot
been equalled.

Radio Supplies and Purchase
THE GENUINE

RHAMSTINE* PRODUCTS

Plugs and Jacks
Amplifying Transformers
V. T. Sockets

V. T. Batteries

The Adapt-O-Phone

Modulation Transformers

Folder showing the Rhamsiine® line of
Radio products will he zenié on request,

Manufactured By

J. THOS. RHAMSTINE *
2152 E. LARNED STREET, DETROIT, MICHIGAN

“Maker of Radio Producis

storage Batteries
A Special Battery for Radio Work

Guaranteed for One Year

6 Volts 40 A, H. $10.00
6 Volts 60 A. H. $12.00

Bridgeport Storage Battery Co.

235 Remiggtoy Street Bridgeport Conn.

Direct from Mine of Highest Grade $4-7’5
Galena Produced in Cabinet complete
as shown

We select crystals which are most quickly
and acutely alive to impressions.

12¢ and 25c¢ Sizes

Manufacturers and Dealers, get our Special
Discounts

Demand the REX (alena Crystal. Once

Guaranteed to bring in
signalg as loud or loud-
o than sny other eory-
atal set wade, reward-
less of price. We will
pruve this to veur satis.
faction or refund your
money.

used, aiways used. Your orders filled

promptly
EMPIRE ELECTRIC MACHINERY
COMPANY
401 Pennsylvania Ave., Joplin, Mo.

Parts For “SUPERIOR” :et ready for assembling
3.25

GENUINE “STEINMETZ” TESTED GALENA
Ahsolutely the most sensitive that can be had.
in sealed tin box, 1S8ec.

At wour dealers or .
STEINMETZ WIRELESS MFG. CO. ]
5706 Penn Avenue, Pittsburgh, Pa,
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Signal is Not “Side-Line”

line®,

Wireless Apparatus

In the days of rapid Radio development, many
companies, with an eve to the “easy markets” have
brought out Radio equipment as a sort of “side-

“Side-Line” apparatus is the kind to *‘side-step,”
if you want to take pride in your outfit and you are
building for permanency.

Whether you are in Radio for profit, or pleasure,

it is good to know that

SIGNAL WIRELESS APPARATUS

is manufactured according to best commmercial and government standards—by a
company specializing in Radio equipment, SIGNAL Wireless Apparatus has
been developed by Signal Radio experts in Signal Laboratories—and is buile for

business.

SIGNAL BACK MOUNTED
VARIABLE CONDENSER

You van drop Signal Condensers, No. 76 & 77, to the
floor from a considerable height without damaging plates or
spoiling adjustment. They are rigidly built. Instead of
using aluminum but J75” in thickness for the plates, as is
usual with ordinary amateur coastruction, Signal plates are

026" thick,

SIGNAL ELECTRIC
MANUFACTURING
COMPANY

Menominee, Michigan

ALWAYS MENTION QST WHEN WRITING

Cut OQut and Mail Coupon Now

New Signal Wireless Bulletinsg describing
Bignal Wireless Apparatus are free for
the asking. Simply fill in and mail this
request-coupon.

COUPON

Send me the new Signal Wireless
Bulletin W.

Company ......
City .......c00
State
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Tuska Regenerative Tuner—ready for Tube, Phones, and Battery. The ideal J/
outfit for expert or beginner. Two knobs: one for wave length; the other for
amplifying. Type 224 has stood the test of public trial.

Send He. for New Tuska Catalog No, 3.

THE C. D. TUSKA CO.

A 38 HOADLEY PLACE, HARTFORD, CONN.

SEND YOUR
ORDERS TO

PRICE — $1.85

at radio dealers
Postage 10c¢ exira

;S'érw’ce Origimlu
““A Wonderful Improvement”’
writes a Bradleystat user A COMPLETE STOCK
et ik Brdiogias dnd s || | TO SERVE
get absolutely smooth control without EVERYBODY IN RADIO

fruing or steps.” ‘
W " 32:,,3:;:: zhza‘m*:;‘z | | MISSOURI RADIO
| SUPPLY COMPANY
4623 MARYLAND AVE,,

Electrlc (‘untrollmg Apparatus .
277 Greenfield Av., Milwaukee, Wis. ST. LOUIS, MO.
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“Read ’Em”

Binding Posts

““Radio’s Greatest Convenience’’

17 Styles—Packed in Cartons 25 to 50 Each Style §

Antenna Ground Condenser

Tickler Plate Detector

Secondary Phones Primary

A-Battery— Grid Filament

A-Battery 4+ B-Battery—— B-Battery |-
Yariable Condenser A Positive and B Negative Battery Posts
QUALITY

The quality built into every post is consistent with the high Mar-
shall-Gerken standard. “Read-Em” binding posts are a distinet aid to
correct hook-up and add materially to the appearance and efficiency of
any set. They are standard with discriminating users.

Complete Post and Knob 15¢ each
Ask for ““Read ’Ems’’> at Your Dealers

She Marshall-Gerkernn Co.
Rualitys R":&IDIO Products

DANUFARCTTURERS LIS, TmB (24 .’.7" QRS

Toledo Ohio /&




* WHITALL ELECTRIC CO., WESTERLY, RIL

IMMEDIATE DELIVERY

Clapp-Eastham HR and HZ sets in the new mahogany cabinets list $40.00 each LIST

Clapp-Eastham Variometers with dial............. ... ... J N
Clapp-Eastham HRF Seis 175-800 meters .
Clapp-Eastham HRA one stage ampiifiers

Federal Telephones Type 2200 Ohms . .
King Amp-li-tones. . ....... ... ., ...,

others,

QUALITY

Electrose Insuiators, all types
WECO All Moulded Bakelite Sockels. ... .. .. ... ., i iiinainiiciin i iicin sy 75
WECO Rheostat Dials, Iatest produ.ction, o oshaft. .. . e e s 90
WECO 2” Dial for variometers, etc.. 3 or 34” shabt..... ... ... ... 0o e 1.00
Electrose Dials Type 5, 14" shaft. . ... ... .0, cionais et iieonnsrsentrooertasssarsss 1.50
New style Antenna ere 16 strand braided cable, will greatly increase hoth receiving and transmitting
range, bas very large conducting surface, per ... ... ... ... .. L i ia e .50
ACE Batteries, any style
BRACH Lightning Arvesters, inside typet e et e b et N 2.50
Western Electric Telephones. .. .. .. ... ... . .o ininirrnroasss it 1200
Paragon Sockets Type INO. B0, .. . . . it i a e sttt ea e 1.00

We are distributors for Radio Corporation, Clapp—hutham Federal, Ace, Remler, Baldwin, Chelsea,
Conn. Tel, & Elect. Co., Eveready, Witherbee, DeForest, Electrose, General Radio, Frost, Murdock,
General Apparatus, Wireless Press, Consolidated Call Book (‘ompany, King Amp-li-tone and many

Dealers write for discounts on above wmateriql, and vur cuatalogs.

SERVICE

if QUALITY counts, bear in mind that ACE
equipment speaks for itself. An Ace type
TRU Concert Receptor can be placed in
your parlor, and is in a class with your
piano ur finest phonograph.

$50

Licensed under Armstrong Patent No. 1,113,149

For electrical efficiency we claim our
TRU to be squal or superior to any sim-
ilar equipment now on the market.

A very important point to be conmdered
in purchasmg a Concert Receiver is the
proposed change of wave lengths of broad-
casting stations. The majority of Radio
receivers now on the market would be
worthless should this change be effected.
Qur receiver is arranged for immediate
adaption to this change by even a most
inexperienced person.

Better investigate-—we have literature
for the asking,

THE PRECISION EQUIPMENT CO.
2437-39 Gilbert Ave., Cincinnati, Ohio

IN DETROIT

The Radio Center
THE SAY “NATIONAL!”
for
Transmitting and Receiving
Equipment
DISTRIBUTORS

A complete stock of high-grade
Radio sets and Radio Egquipment

PANELS MACHINE CUT TO SIZE

Mail Orders Filled
Promptly and Accurately

A 209% deposit required on every
order. Satisfactory service assured.
Write today!

Every consideration given to dealers.

NATIONA

Electric Supply
and Fixture Co,

1338 Broadway, DETROIT, MICH.

“Nationally Known for Radio”
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The dials here illustrated are of German Silver, made according to Gov-
ernment Specifications. Anti-capacity type, illustrations L4 actual size.

Variocoupler Dial
Grid Variometer Dial

Condenser Dial
Condenser Dial, without knob

BAKELITE
Genuine XX Bakelite, all sizes and widths, cut ac-
cording to vour requirements $2.25 per Ib.
Cabinets 6x6x12 $2.50 up

Aetaco Inductance Coil Mounting

The AETACO 3 Coil Inductance Coil
Mounting is manufactured from (Fenuine
XX Bakelite—not moulded. Consists of
three Bakelite standard plugs heid in
place by Bakelite frame. Plugs mounted
on bearings allows for changing coupler
between coils. All metal parts nickel
plated. Connecting wire soldered on rear
of plugs makes connection easy. Ship-
ping wt. 1 Ib.

New Model Aetaco Crystal Detector

The AETACO new model Crystal Detector is
mounted on Genuine Bakelite XX Grade base
—not moulded. Double rubber tip binding
posts. Supplied with a super-sensitive mount-
ed galena crystal. Over-all dimensions of de-
tector 2v47x27x2”. Net wt. i/, lb. Shipping
Wt. i;’gf Ib.

PRICE

Write For Catalog!

American Electro Technical Appliance Co.
227-229-235 FULTON STREET, NEW YORK CITY




E R GET SPECIAL
PROPOSITION

&!nd to KLAUS—-“Radlo Headquarters” for special discount lists and
bulletins on apparatus and equipment. Qur service department offers
dealers assistance and advice on radio problems. We disiribute
“tested” apparatus. We know the equipment we send vou is right.
We want all Agents and Dealers to get our special proposition on the
beat lines of apparatus made.

et our Prices on these lines of apparatus

Acme Clapp-Eastham Grebe
Adams-Mergan DeForest Mseerhead
Baldwin Jewell Murdeck
Brandes Federal Pasent
Westingheuse Radie Cerperation

Write today to---

KLAUS RADIO Co.

Dept. 100

The McTighe Storage B Battery
f;n)vﬁi.ﬁ}';ii
- 4; ro

VeIl G R TING
DiACUET

{

b INSERT ALDITIONAL
{I'rade Mark) I BATTERIES NERE

IT SPEAKS FOR ITSELF T ]

Adjust It in a Minute

A irfine st
T Rap

o Leno Rep

5 BATTERY RECTIFIER

The McTighe Storage “B” Battery is of the
aikaline iype, is the most satisfactory source
of plate potential, and c¢an be charged from
your lighting circuit for less than one cent.
: Can also be charged from farm lighting systems.

In ordinary service s one hour charge will
Yatent Applied For lasi for several weeks,

A NEW AND BETTER LOUD SPEAKER The Baitery is farnished in a 24 volf unit
s L i in an attractive case.
at u very low cost Tt fs noiseless, and cannot he injured by acel-
The PHONOQTACH connects the recelvers with dental ghort ecircuit, overcharging or by stand-
the tone arm of vour phonograph. ing idle.
Utilizes the w\antlﬂcallv degigned tone ampli- Deseriptive Leaflet on request
fier of the 1alking machine to secure mellowness
and beauty of tone in Musical and talking pro- PRICES
grams received over radio apparatus. Battery | ......ccviunrcisrraiconsaras $4.00
Rectiffor . .........0c0ciivevoninrnccons 1.0
PRICE-—-—$3.00 Rubber Filler .......c..... o000, erene 28

Send for one to-day.
ECONOMIC APPLIANCE COMPANY

‘}'Vo A- MILLS i SBuecessor to
103 Park Ave., New York, N. Y. MeTIGHE BATTERY COMPANY
At rour dealer or by mail Irwin, Pa.
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May 1, 1922

Warning to Patent Infringers

Various types of crystal detectors, renewals therefor, and crystal
detector radiophone receiving sets now being offered for sale employ the
inventions of one or several of the following United States patents {com-
monly referred to as the Pickard patenis) the property of the Wireless
Specialty Apparatus Company.

836,531 904,222 924,827
886,154 912,613 1,104,073
888,191 912,726 1,137,714
13,798 (reissue of 877,451) 963,173 1,225,852
933,263 1,104,065 1,257,526
1,213,250 1,118,228 1,136,044
1,136,045 1,136,046 1,136,047

The above patents cover, among other things, the most efficient
circuit arrangement of apparatus commonly used in crystal detector
radiophone sets, various kinds of crystal members, means for mount-
ing the crystals and holding the mounting, special forms of contacting
conductors for the crystals, and mechanism permitting the user’s se-
lection of contact points of the contacting conductor on the erystals.

Authorized crystal detectors now are available through the dis-
tributors of the Wireless Specialty Apparatus Company, also renewals
therefore, and complete crystal detector radiophone receiving sets, all

in large quantities, which are sold under the various above-mentioned
patents.

The Wireless Specialty Apparatus Company purposes to prosecute,
vigorously, all infringers of its patents, and therefore, those manufactur-
ers, distributors, jobbers and dealers who have not been authorized as
yvet are warned to cease the manufacture or the sale or distribution of
crystal detectors, renewals therefor, or crystal detector radiophone
receiving sets or any other radio devices which infringe these patents.

Unauthorized distributing or selling, wholly independent of man-
ufacturing, is just as much an infringement as the manufacturing itseif,
and any seller is separately liable to suits for accounting for damages:
or profits in addition to injunction.

For their own protection, the distributors, jobbers and dealers who
yvet may be offering for sale unauthorized crystal detectors, renewals
therefor, or complete crystal detector radiophone receiving sets, shouid
demand a guarantee from the manufacturer from whom they purchase
radio equipment holding them harmless in case of damage suits arising
through their distribution and sale of radio apparatus which infringes
the above-mentioned patents.

Crystal detectors, renewals therefor, or crystal detector radiophone
receiving sets made and sold with the authorization of the Wireless Spec-
ialty Apparatus Company can be readily identified by the data of the

above patents and restriction notices prominently marked on the
apparatus.

Wireless Specialty Apparatus Company
BOSTON, MASS. Established 1907 US.A.

ST i T S T s S X .
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A NEW

Asaume that the above single layer coil con-

e

«ists of 1000 turns and that the capacity he-
tween turns is
self capaecity of this inductance.

¥. Then 1000 ¥ is ihe itotal

76
] 20 layers high

» 50 turns per fayer
| 20x60-.1000 turns

Reduce the length of eoil 1
by winding » multi-layver com-
vact inductance of 1000 furns
(20 layers of 50 turns)., The
inductance will be greater than
coil 1 due tn the greaier mean
diameter of the turns. The ea-
pacity between Lurns is still Y,
but an additional capacity be-
tween layers equal to 50xY (the
meun of the number of furns
in emch two layers) has been
added. This increase in inter-
nal capacity makes the coil un-
suited for use as an inductance,

The capacity be-
tween layers and be-
tween  turns {8 re-
duced by apacing,
but thiz results in a
loss of induectance,

s

Maximum . inductance is
obtained by winding the
turns close together, This
i the method used in the
new Giblin-Remler Induct.
ance, combined with a new
method of separating the
layers.

IBLI
EMLER

COIL DEVELOPMENT

ALWAYS MENTION

GIBLIN’S NEWEST AND GREAT.
EST DEVELOPMENT OF A COM.
PACT INDUCTANCE COIL

Thomas P. Giblin, originator of the Honeycomb
and Duo-Lateral Coils has been working for
years to produce an even more efficient induct-
ance coil. Success has at last been achieved
in the Giblin-Remier Induetance Coil.

REMLER RADIO MFG.
248 FIRST STREET, SAN FRANCISCO, CAL.

E. T. Cunningham, General Manager

QST WHEN WRITING T0O ADVERTISERS



Made by an entirely
new process, Giblin-
Remler Inductance
Coils are infinitely
more effective in opera-
tion amd _superior in
workmanship to any
coil on the market to-
day. Its performance
forconcentrated
inductance c¢annot be
approached—it is
equally efficient on all
wave lengths. The self
capacity of the new
Giblin-Remler Induct-
ance is far less than
any previous compact

inductance—this low self capacity gives selectivity and sharp tuning

for a given coil.

usually has an antenna of low capacity.

is lower than any previous type.

(iiblin-Remler Tnductance C

by patented ma-
chinery. You can
purchase them
from any author-
ized Remler Deal-
er.

Order Giblin-Remler
Tnductance Coils  at
once from your near-
ast  desler—or  send
direct to us, [.earn
how remarkably they
will improve the per-
formance of your get.

COMPANY

184 W. LAKE ST..
CHICAGO, ILL.
Apparatus That
Radiates Quality

ALWAYS MENTION QS

This is especially advantageous to the amateur who
The high frequency resistance

oils are patentable——they are manufactured

in the new (iiblin-
Remler ©oil Cotton
Yarn is wound into
the form of a lattice
and  simultaneously
the wire ix wound
into the coil in par-
allel turns., The cot-
ton yarn separates
the layers of wire
with cotton and air
celis. The air cells
are oxiremely im-
portant in reducing
the high frequency
resistance, This
methed of winding
zives maximum cop-
per space and insula-
tion space in a given
volume, 'The insula-
tion between layers
is  greatest at  the
points of maximum
putential difference.

S = e TR T TR TR
e | B A8% £ sie _PuTe | noe
13 1-5 rr [T EESE I1BE HEY) =S83E% 2g2E
3& 1% 4% =275 (§4 24 PXE- RaE
BEOUE| RE 1% ..f n. BEb PR 2452
58 g Eod o . OFE HL58% g8,u %
22 £ ZF |EIRTIggetiEn) cefEe mE%g
- = o DE,’ wa—w:«wég ’5’& I )
Ty | g 3 Eoe FITZ5E) FE22Y EEE
&g 2 % g ERe SR L AE . BEET D2 g
g5 | £ f & BETRE STRM PEiul EARCR
sk | Ay gd F BSOS ZEE 2% °F , »
bt R M E 2 AT [ Min, Max. 200 500 1000 2000
RG 20M 150 RG 20U .70 .030 39 143 63 334 1.1
RG 25M 1.50 RG 25U .70 041 47 152 75 389 15
RG 3ol 1.0d KRG 35U 70 083 87 254 128 550 3.5
RG 50M1.60 RG 50U .80 .69 il4 ZL.6 185 785 88 4.4
RG 75M 1.65 RG 75U .85 .377 163 19.8 266 1170 283 121 62
RG 166M 170 RG 100U 90 666 217 199 338 1550 803 268 126
1000 2000 5000 10000
RG 156M 1.75 RG 150U .95 1.503 281 14.8 512 2320 69.8 23.8 7.1
RG 260hi 1.50 RG 200U 1.00 2.68 374 147 690 3110 50.8 125
RG 220M 190 RG 250U 1.10 4.20 424 12,1 860 3880 875 19.8
RG 336M 2,00 RG 300U 1.20 6.11 484 11.2 1030 4680 141 2003 138
RG 400M 210 RG 400U 130 11.04 618 9.7 1380 G300 54.8 223
RG 800M 230 RG 500U 1.50 17.50 747 .0 1730 7500 93.1 34.9
2600 5000 10000 20000
RG 660M 2.40 RG 600U 1.60 29.2 1024 10.1 2260 10250 111 43.8
BG 750M Z.65 RG 750U 185 30.0 1249 11.3 2660 11850 &4
RG1006M 340 RG1000U 250 71.6 1620 10.3 3570 16000 123
RG1250M 3.80 RG1250U 2.90 108.0 1930 ©.7 4380 19700
RE1506M 4.40 RG1500U 3.50 159.8 2300 9.3 5300 23800

Thes: t© sts have been mads by Hobert
L.ahoratory, Harvard Univers
s S AR
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¥ Field of Cruft High Tension Electrical
ty, Cambridge, Mass.




THE NEW

COll- MOUNTING

SIMPLE TO MOUNT TIGHTENING BAND BUILT INTO

MOUNTING. ELIMINATES FIBER BAND. MOLDED BAKE-

LITE. INTERCHANGEABLY USED WITH REMLER COIL
AND PANEL TYPE PLUGS.

The plug terminal is The plug and jack

--slotted twice at right terminals  ave inter-

angles, insuring . changeable with alil

amoeth, easy pingging T standard plug and
pranel mountings.

The tightening hand ’ o hEen
is nickel plated. Three . . o The t}ghcetung. band .
e Iy o ls  aecurely held to—-—wm
—-—--holes provide the nee~ the plug
epsary adjustment and ¥
prevent any slipping.
The Ilower plate ab~
sorbs  the pressure——-
The plug iz molded ; ) on the coil
M---v-mgg‘zke]ite. bufted finish, i
The cuntour is shaped :‘ The upper plate ap-
tu the coil. ! b plies tension to the——
tightening bhand par-
- allel to the wides of
The solder terminals s ) . the eoil
—fie countersunk, elim. : R
inating  paocs; é.x:le ’ A turn of the thumb
injury to coil winding, zerew separates the
‘This new Remler Coil Mounting pressure plates and-—~i
with its improved and original gecurely clamyps the
. features is built especially for the c¢wil to the plug
Thge slot in the tixht- new Giblin-Remler Coils. The plug
—-ning band holds the can be used interchangeably with
bressure  plates  in all Remler coil and panel type
slignment., plugs.
The metal tightening band—an
important Remier feature—elimi-
nates the annoying fibre band and
; assures perfact tighiness at all
times. By simply turning the
thumb screw the coil is rigidly
fastened to the coil contour of
the hakelite piug. There is no
fibve band to  become damp and
stretch or to loosen the coil fromi
its mounting.
Built complete by Remler, every
operation is checked to insure 2
smooth working, simple operated
plug—a plug with a Remier Guar-

antee.
PRICE

No. 48—20 to 750 turn coils 70c
No. 48--1000 to 1500 turn coils 80c

Amateurs:—Write for catalogue

e AT and name of nearest Remier

=gy Dealer.

REMLER RADIO MFG. COMPANY

248 First St., E. T. CUNNINGHAM, 154 W. Lake St.,
San Francisco, Calif. General Manager Chicago, IIL
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and radio parts

Start right. The panel is the very foundation of your set. High
volume and surface resistance are essential factors. Make sure that
you get them in both the panel and parts that you purchase. To make
doubly certain look for the dealer displaying this sign

CONDENSITE
CeLORON
Radio Panel Service

Condensite Celeron Grade 1U—dpprovod by the Navy Department
Bureau of Engineering—is a strong, handsome, waterproof material,
high in resistivity and dieleetric stremgth. It machines easily, en- -
graves without feathering and is particularly desirable for panels. It
is also widely used for making many other important radic parts
such as tube bases, platform mountings, variable condenser ends,
tubes for coil windings, bases dials, knobs, bushings, etc. We are
prepared to make these various parts to vour own specifications.

‘Where economy is a factor we can supply panels of Vuleanized
Fibre Veneer made of hard grey fibre veneered, both sides with a
waterproof, phenolic condensation product. This material has a hard,
smooth, jet-black surface, machines and engraves readily and will
give excellent service where very high voltages at vadio fregquencies
are not involved.

Shielded plates (patent applied for) are made with a concealed
wire gshield. This shield, when properly grounded, effectively neutral-
izes all howl and detunmg effects caused by hodv capacities.

Send today for our Radio Panel Guide

Are you an enthusiast? This Guide describes our panels in de-
raﬂt——a!ves testg—and tells just how much the panel you want will
COS

Are vou a Radio Dealer? Let us tell you how easily and profit-
ably Celoron Radio Panel Service enables vou to supply your custo-

mers with panels machined znd engraved to their speci-
fications. Write today for onr Dealer’s Proposition cov-
ering panels, dials, knobs and tubes.

Diamond State Fibre Company

Bridegeport (near Philadephia), Pa.
Branch Factory and Warehouse, Chicago.
Offices in principal cities
in Canada: Diamond State Fibre Company of Canada,
Ltd., Toronto.
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YARIOMETER TRANSFORMER

These Variometers and Transformers have been developed in the research laboratory
of the Atwater Kent Manufacturing Company, Twenty years' experience in the manu-
facture of electrical instruments of accuracy and precision, assures the highest pos-
sible standard of guality and performance in these sets.

Manufactured complete in our plant, from the mouiding of the condensite forms to the
winding of the fine wire coils.

Correspondence golicited.

ATWATER KENT MANUFACTURING COMPANY

4945 STENTON AVENUE, PHILADELPHIA, PA.
RADIO DEPARTMENT 7

“The Bridgeport” = — ==
**The Horn of Pure Tone’’ = 7 )

$8.00

A
LOUD SPEAKER  \ N
M?DEL ] = reen ‘
ENTIRELY -
pURS e AST Brach Vacuum
ALUMI B ¥
L Lightning Arresters
O.I_‘:ILY FOR RADIO PROTECTION
I?‘EI])MIhNPEﬁg}(EER Most sensitive, most positive safeguard
L * against lightning and static.
SHEET METAL Operate avtomatically, cannot become
PARTS grounded, nor clogged with dirt.

No weak or lost signals.

BRIDGEP HORNS give maximum of amplifi-
cation.
BRIDGEPORT HORNS peproduce without distortion. Approved by
BRIDGEPORT HORNS ean be turned in any di- . . .
rection without moving base. Wational Board of Fire Underwriters
BRIDGEPORT HORN AND RELL cast in one plect, T
BBIDGEPORT HORNS equipped with special re- Electrical No. $96%
RIDGEPORT HOBNS FINISHED [N DULL -
BRIDGEPOR’ FINIS T T
BLACK RUBBERIZED FINISH. On Sale By Leading Dealers
Height 171" hia, o ell 6%
Delivered !iu U, 8, on receipt of price and 50 cents L- S. BRACH MFG. CO.
" &’g’ﬁmge-d b WEWARK, N. J.
THE MONUME&!}!'A?:AUI';RONYZE COMPANY 16 Vears Specialists in Lightning Protective
Radio Dept. Bridgeport, Conn. Apparatus

ATTRACTIVE PROPOSITION TO DEALERS
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10 APPARATUS

Distribuiors of Reliable Radio Apparaivs to Schools, (olleges, Radio Clubs and
Faperimenters all ovey the World!

“PITTSCO” “PITTSCO”

Specializing on “RADIO ‘ Now has three Stores.
CORPORATION’S” T / Send us your orders!
Products :

The present tremendous demand for Radio Apparatus has vractically made it imposasible for us
1o render our usual SERVICE. Reasonably prompt delivery, however, can be made on the items listed

AMPLIFYING TRANSFORMERS
No. P-1 General Radio, semi-mounted
No. 50 Chelsea, semi-mounted
No. A-2 Acme, semi-mounted
ANTENNA WIRE
“Pittsco” #14 hard drawn copper, (80 ft. per lb) per ib.
500 ft. (Special value)
“Pittsco’ 7 strand #22 tinned copper, per ft.
500 ft.
]000 ft.

500 ft.

ANTENNA INSULATORS
No. P-1 Electrose Ball insulator
No. P-2 Electrose 4 inch strain insuiater
No. P-3 Flectrose 10 inch strain insuiator

“A” BATTERIES (Sterage Batteries)
Yale 6 volt 60 Ampere-hours ...
Yale 6 volt 80 Ampere-hour
Yale 6 volt 100 Ampere-hour
Note—These batteries are shipped carefully crated and fully charged ready
for use.

“A" BATTERY RECTIFIERS
No. P-1 Tungar, 5 ampere type, complete with bulb
No. P-2 Tungar, 2 ampere type, complete with bulb
No. P-3 F. F. Battery Booster, 8 ampere type

“B” BATTERIES
No. 763 Eveready, 22.5 Volt, small size .
No. 766 Eveready, 22.5 Volt, large sxzc 16% to 22 1‘.» Voln
No. 774 Eveready, 43 Volt, large size Varinble

CRYSTAL RECEIVING SETS
Acriola Jr.,, Westinghouse, complete with telephoanes
Everyman DeForest, complete with telephones

CONDENSERS (Variable)
No. 1 Chelsea fully mounted, .001 Mf.
No. Z Chelsea fully mounted, .0008 Mf.
No. 3 Chelsea unmounted with dial .001 ME.

: Ho. 4 Chelsea unmounted with dial .0008 Mf.
| No. 367 Murdock fully mounted .001 MFf. .
| No. 368 Murdock fully mounted .0005 Mf. .. ..

No. 3660 Murdock unmounted without knob and dial .001 Mf.
No. 3680 Murdock unmounted without knob and dial .0008 Mf{.

TELEPHONES
No. 56 Murdock 2000 ohms
No. 56 Murdock 3000 ohms
No. 2A Stromberg Carison 2000 ohms ... ...
No. P-1 Holtzer-Cabot 2200 ohms . ...

Lett < PITTSCO” fill your orders for any of the almvp items.
Our SERVICE on these at the present time will please youl

¥F. D. PITTS CO., INC.
12 PARK SQUARE, BOSTON, MASS.
Woolworth Bldg., 276 Worthington St,
Providence, R Springfield, M
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RADIO APPARATUS

LARGEST STOCK SOUTH

B

SERVICE PROMPT DELIVERIES QUALITY
3. Batteries Radisco Small 22% V...... .$1.50 Sockets Paragon........... e L8100
B. Batteries Radisco large-tapped 2214V.., 2.65 Sockets Murdock....... i, 100
5. Batteries Eveready large-tapped 22V, V. 3.00 Sockets G, A............... ... ... ... 1.0
Tubes UUV200 Radioron Detector......., 5.00 Sockets DIeForest.......ooovovorrininos 1.20
Tubes UV201 Radiotron Amplifier......., 6.50 Rheostats Paragon ----- et . 1.60
Tubes LUV202 Radiotron Trans-5 watt.... 8.00 Rheostats DeForest. ..., .. teisiiaiieer o 188
Fubes UV203 Radiotron Trans. 80 watt. 30.00 Bheostats Gen. Radio. .. ........... Lo 280
Tubes C300 (.“.unnmgham Detector., ... ... Rheostats Remiler-dre.................... L.0O
‘Tubes C301 Cu ham A.mpllﬁer,.,..ﬁ.so Remler Rheostat......,.... . c.00vvv0... 150
Tubes Electron Rela.y Detector E".heogta.ts Parkin,...,.....,............ .75

‘Tubes A & P Amplifier. ...
Phones Murdock 2000-ohm.............
Fhones Murdock 3000-ohm...... N
Phones Brandes Superior...............
hones Brandes Navy,,.......... .
Phones Baldwin Type Cooolnn
Phones Baldwin Type E.
Phones Baildwin Type F.

Corwin Dial & Enob 37" L P
Dial and Knob Chelsea.........., ... Cee
Transformers, Acme Unmounted ......
Transformers, Acme beml-mtd .
Transformers, Acme Mount d
Transformers, Federal,
Transformers, UV712,

We have only listed a few items above, can furmsh anythlng
required for your set—we stock only high grade products.

Acme Apparatus Federal
Clapp-Eastham Firth

DeForest Radio Dist. Co.
Wm. Murdock Radio Corp.

Brandes Bemler
Adams-Morgan Bignal

Chelsea Eveready
Magnavox N. Baldwin Co.

ROSE RADIO SUPPLY

604 GRAVIER STREET,

NEW ORLEANS, LA.

Send 10c for Catalog

Amplify your signals
with ACME Transformers

Aeme  Trapsformers in  your
wenum  tube amplifier egquip-
t. magnify voice and music
as well as code without dis-
itortion and  without howling,
They are priced as tow as
ized guantity production
permits, with due veward for
quality, At all Radio dealers,

Acme Apparatus Co.

194 Massachusetts Ave.,
Cambridge, Mass.

Transformer and Radip Engineers and
anuafacturers

118

RAD:O CITIZENS

Complete  stocks  carried
for | imediate shipment
the following apparatus:

Girebe Murdock
DeForest Adams-Morgan
Acme Radio Corporation
. Brandes, Inc.

Federal Telephone & Tele-
graph Co,

FREE B iists

Get the new iowest prices
on apparatus and supplies,
Bulletins and price lists mail-
¢d FREE on vour regquest.
% Hend for them today.

Nash Electrical Service Co.

Marshall, II1.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



THE

Pioneer

1915 First regenerative receiver ever manufactured bore the
name PARAGON.

1916 First Trans-continental Amateur Reception (California
from New York; not pre-arranged) effected with a
PARAGON Type RA-6 Receiver.

1916 First Trans-continental Amateur Transmission (New
York to California; not pre-arranged) effected by
PARAGON designed transmitter.

1917-1918 PARAGON acknowledged supreme on Western
Front.

1921 First Trans-Atlantic Amateur Reception effected with
PARAGON receiving equipment, at which time 27 differ-
ent amateurs scattered thruout the Eastern section of the
United States registered signals at Ardrossan, Scotland—
3500 miles.

THERE'S A REASON!
The Adams-MorganCompany

Manufacturers

UPPER MONTCLAIR, N. J.

ALWAYS MENTION Q8 T WHEN WRITING TO ADVERTISERS : 119



A Symbol of
Increasing
Significance!

Westinghouse
Aeriola-Sr.

$65 POST

PAID

Compicte  with Brandes
Headset and mew Vacuum
Tube—requiring but .2 amp.
to heat filament and runs
®l on a single 58 Dry Cell
{50¢) and smail “B” Bat-
tery ($1.75).

REGENERATIVE ClRCUlT
Range 6500 miles with aver-
age antenna and ground
lutem

PROMPT SHIPMENT

Send 25¢ for our

Insist on SOMERVILLE DIAL INDICATORS]

SOMERVILLE RADIO LABORATORY
176-178 Washington St., Dept. QST
Boston, Mass.

Tlartran Ralav Tetartar. . - L3

Cost More Than]
Imitations—ut Are§
Worth the Differ-

eance.

PRICE
$1.75

For the 4"
maodel and

Dia. §

: dia. model

POSTPAID ‘
from us, or from|
your dealer
New lot has dial in-|
gsulated from shaft,|
s0 that dial may bej§
grounded to act as a|
shield.

Why Pay More?
SOMERVILLE
100V, C.W.

Condensers

75¢ Postpaid

NLARGED Catalog!

AR RR DL AL LA LA

“NEWRAD”

The Mark of satisfaction
Immediate Shipment

Wariocouplers .,........ .....$6.50
Yariometers .. ............... 6.50
V.T. Sockets ................ 75
Rheostats ................... 1.520
Amplifying Trans. ............ 5.00
Pials . ...................... 1.10
Phones—All Makes

Magnavox .................. 4£5.00
Switch Points .. ............. 03
Switch Levers . .............. .65
Plugs, Jacks—Federal

Binding Posts . .............. 12
Insulators-—All Types

Condensers . ................ 4.50

We handle nll leading wmakes of cquipment.

The New York Radio Laboratories

Manufactarers, Jobbers, Dealers
ACKERMAN BLDG., BINGHAMTON, N. ¥

A SR ST R e
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RADIO APPARATUS AND PARTS
OF ALL MAKES FOR THE AMA-
TEUR AND EXPERIMENTER

ONES TRANSFORMERS

Holtzer Cabot....$8.00 Coto-Coil Radio
Murdock 2000 ohm 5.00 Frequency ....$5.50
Murdock 3000 ohm 8.00 Coto-Coil Audio
Everett 3000 ohm B8.50 Frequency . 5.
Faderal 3200 ohm 10,50 General Radxo Aud.io

JACKS Frequency ,.... 5.00
Fed:-ral [1421-W $0.70 Federal Audio
Federal rid4z2.W B85 Frequency , .,.. 7.00
Federal %1423.W  1.00 Acme seml-mounted 5.00
Filament Control Acme mounted,,. 7.00

21435 ... 1.00

Fil,ament Control : L.OUD SPEAKERS
~1438 ........ 20
Universal Plug 175 Arkay Horns ... $8.00
(ONDEN.‘;hR‘i King Axaplitone.. 12.00
Cote-Coil Unmitd. Pleiophone . ... .. 14.00

15 Plates.......$4.50 Voclarion ....... &50
Coto-Coil Mtd, Magnavox ...... 45,00
c 5 CP.]latés. ad .80  pBristol Ampliphone 40.00

oé?{ Io’llate:.n.“.: . s.00 Western Electric 161.00
Coto-Coll Mtd. 600 RECEIVING SETS
Coto-Coil Unmtd. Aaviola Jr, Crystal $25.00

33 FPlates...... .00 Westinghouse R 4 8R8.00
Coto-Coil Mtd. Westinghouse Det.

33 Plates...... 11.00 2 Stage ,..... 70.00
Federal, Unmid |y Wostinghowse |
Federal Unmtd. RC. ..... ... 132.50

43 Plates...... 4,00 Westinghouse
Vermer 3 Plate.. 1.50 Agriola bran& . 328,00

A complete line of General Radwo Co,, tUoto-( Clail,
Amrad, W. J. Murdock, Acme umuru-u and Fode
arul Tel, and Tel. Co, Apparatus. -

MES H. JONES
Radio Apparatus
94 Massachusetts Ave., Boston 17, Mass.

TO ADVERTISERS



Dubilier Condensers Helped

“No circuit is stronger than its weakest link.”” When 1BCG sent its now historical
message across the Atlantic, a perfect co-relation of parts and apparatus was
necessary. Everything from the commutator on the generator to the lead-in
‘nsulator in the roof had to function “just ¢¢”. During the preliminary tests. the
operators of 1BCG were constantly confronted with condenser trouble. ¢)ne alter
another. the condensers would break down. It is always best to use the vight
thing in the right place, so two Dubilier Mica Condensers were placed in the circuit
and the weakest link was immediately repaired. From that moment on. the con-
densers were forgotten because they could be trusted—they were reliable.

Are vour condenserd the weakest link in your circuit? There is a1 Dubilier Con-
denser to meet your every need. Dubilier Condensers are different because their
construction is patented and they are manufactured by a controlled process. Send
for literature describing them today.

The next time vou visit your radio dealer, ask to see Pacent Radio Fssentials.
We sell apparatus plus service.

Pacent Electric Company, Inc.

150 Nassau Street, Mew

Member Radio Siction Associated Manufacturers of Electrical Supplies.

ALWAYS MENTION ©S8T WHEN WRITING TO ADVERTISERS 1




g or
emand Rome 8lue
and White Package
or Lahel. T &¢

satisfaction

MagnetWire
Best Quality Plain Enamel Covered
Enamel—and Single or Double Cot-~
ton Covered; Single or Double Cot-
ton Covered.

All Sizes; 1i-lb to 40-1b. packages.

AntenriaWire

Best Quality Solid or Stranded Cop-
per Antenna Wire, plain or tinned;
put up in lengths of 100-ft. and 150-
ft. or on 247 reels of 200-1bs.

At Your Dealer'’s

ROMWIE, NY....... -\
DISTRICT SALES OFFICES i

GG NEW YORK . . 50 Uhure Strost  CHICABO . . S48 Jackon Bivd, 1]
DETROIT . » . . i

9 NOELES a Steect ]B “ g
Fx[m

b bl

A
2067-L

OMPANY,

TFALO,

Warren Radio Loop

WA ACTURED BT
\r.DE-CO RADIO MFG. CO.
ASBURY PARK, N

i pabei e 451

| s
BT
A wE | A
. T

I

C

If Dad says—
“NO AERIAL ON THIS HOUSE”

don’t allow his QRM to worry you bhut
purchase a

WARREN RADIO LOOP

The LOOP that made the HRadio Roller Chair
famous on the Boardwalk at Asbury Park, N, J.

Is just the thing for an apartment or den.

Is light in weight and easily portable,

Is produced under a2 new principle of winding.

Is wholly encliosed, thereby protecting the winding.

{s used in place of an outside neritﬁ.

Is ndapted for receiving in moving vehicles.

‘Takes the “tic” from siatic,

Eliminates all danger from jightning.

Can be used with any receiving instrument.

Can be used without tuner,

This picture of the Hadio Holler Chair showing the
Warren Radio LOOP was used as cover deaigns
on “Wireless Age” and “Radio News” and featured
in many other magazine and newapapers in the
United States.

Send your order through your dealer or direct to

us with his name.
Type-A-737 (300-700 meters) ,......... $10.00
Type-A-7236 (175-1000 metexs} ..... 2ees 1200

V-DE-CO RADIO MFG. CO.

DEPT. R, ASBURY PARK, K. J,
Bend for bulletin—No, AIOX
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Enjoyfmthe Great Radio Concerts
No Matter Were You Live

ROPHONE

{ THUNDERPHONE )
THADE MARK REG.US.PAT. OFFICE

Will Bring America’s Popular
Orchestras and Most Re-
nowned Soloists Into
Your Home

Winkler-Reichmanu Co., Ameri-
ea’s OLDEST manufacturer of
Loud Speaking Telephones, of-
fers the THOROPHONE for
RADIO CONCERT WORK as
its latest success.
In bringing out the THORO-
soncented £rom PHONE with Concert Horn—
view yei easily beauty and clarity of tone—am-
aceessible. i ple volume-—and mechanical
‘ perfection have been made out-
$35.00 ztandir% ‘featurﬁs c(;if desigm.

ay aside your head receivers—
Complete invite vour friends in—enjoy
with them u vreal musical treat.
Use the THOROPHONE .iso
for detecting and tuning.

Model K400

Lond sperking re-
eeiver, Thoro-
phone is attached
t3 the botiom of
the base and is

Model 601 . — -
This  beautiful instru- The Thorophone requires better
ment gives you the de- than the average radio receiving
sired volume, and tone set to give a great, big power-
;;iugf‘cf;‘l“sliie‘h‘;f‘}? and ful volume, but just give it the

- power and its musical qualities
will astonish you.

THOSE DESIRING TO USE THEIR OWN PHONOGRAPHS CAN DO 80 BY
ATTACHING OUR ADAPTER WITH THOROPHONE DIRECT TO PHONOGRAPH
TONE ARM.

The Loud Speaking Receiver— THE CONCERT HORN

THE THOROPHONE s a beautiful musical instrument, highly

Has a coptrolled mica diaphragm, and ornamental to any home. The base and

carefully designed sound hox nickel tone arm ave of muhogany finish wood,

plated Ethroughout. Does not use ap the neck of heavy metal and the bell

vour storage battery. Simply connect of extra heavy spun aluminum, It has

it on in place of your head receivers. g';;v;ge;&tEbrllhancy, WITHOUT METALLIC

THOROPHONE Pl

Model K400—$20.00 ~ CONCERT HORN

Phonograph adapter extra Model H300-—$15.00

Model 350-— 40 Height 25 inches.
WINKLER-REICHMANN CO.

4801 South Morgan St., Chicago, [llinois

Dept. O

DEALERS: We have a REAL loud speaker and a REAL proposition for you,

.
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Mo muss, trouble,
dirt—no moving
of batteries—loss
of time-—no ef-
fort on your part
—mno technical or professional knowi-
edge needed,

HOMCHARGER

successfully meets all charging con-
ditions, and is the only rectifier com-
bining the following essential Hom-
charging features.

1. Self polarizing. Connect battery
either way and it will always charge.
No danger of reverse charging, ruined
battery or burnt out Rectifier.

2. No delicate bulbs to break or
burn out. Only one moving and two
wearing parts. These are replaceable
as a unit, after thousands of hours
use, at small cost. Cannot be injured
by rough handling.

3. Operation stops and consump-
tion of current ceases immediately
upon disconnecting battery.

4, The only charger costing less than
$100.09 that will fully charge a bat-
tery over night. Gives battery a taper
charge—aexactly as recommended by
battery manufacturers, Guaranteed
not to harm your battery even though
jeft connecied indefinitely.

5. Highest efficiency of any three or
six cell charger made.
6. Mo danger of five.
the Underwriters.

ATTENTION MOTORISTS

Will charge your aute hattery as well as
radio battery. Send for Bulletin No. 58 for
further information.

Fov sale by all radio, electrical and accessory
dealers or shipped express prepaid for pur-
chase price . £18.50
$20
The Automatic Electrical Devices Co.

127 West Third St., Cincinnati, Ohio.

Branch offices: New York, Chicago, Pitts-
burgh, Los Angeles, New Orleans, Detroit,
Philadelphia, Baitimore, Dallas.

Approved by

Largest Manufacturers

v

ALWAYS MENTION QST WHEN WRITING

Mﬂﬁ
Rectifiers in the World

5,

&

&

{Licensed under Armstrong U, i, patent No. 7,118,149}

It Took 14 Years
to Perfect
This Set

E have specialized exclusively in radio for

more than fourteen vears. Every one of
those years has contributed something imvort-
ant to our latest Type H. K. Regenerative Re-
ceiving Het, We sincerely believe it to be the
bast set of this type on the market today—
regardless of price.

Novices and wegperienced radio men alike
praise its simplicity of operation, its sharp,
clear tones, its wide range, its careful work-
manship, its neat appearance. And invariably
they express surprise af iis unexpectod per-
formance. 6é¢ stamps will bring you our new
Radio Catalog—ontaining full information
regarding this set and other radio equipment.
CLAPP-EASTHAM CO., 139 MAIN STREET

CAMBRIDGE, MASS.

Clapp -Eastham

Type HR
R L] R e @
egenerative Receiving Set
SPECIFICATIONS:
CABINETS: Solid mahog- PLATE INDUCTANCE:
any, dull finish. ound on molded .
PANEL: Condensite, dull BINDING PARTS: Black
finish, machine &n- rubber covered.

graved white lettering.
DIALS: Indestructible
metal, black with white
{ettering.
CONDENSER: Balanced
tvpe, Luilt as a Vernier;
% rotary, 3 stationary

plates.
ANTENNA INDUCTANCE
Wound on formica tube,

SWITCH: Fan blade,

RHEOSTAT: C(lapp-East-
ham type H 400.

CIRCUIT: Single cirenit
regenerative,

“B” BATTERY: Contain-
ed in inside compart-
ment or external, as
desired.

PRICE: $40,

TO ADVERTISERS




We can’t make ALL of the radio apparatus
—s0 we just make the BEST of it

The use of the
WIMCO IN-
DUCTANCE as-
surrs  vou of
wraximum Bl
sults from your
C.W. outfit. Its
low resistance
means gieater
antenna output.

Used everye-
where where
the best ap-
paratus is de-
sired. Order
from your
Deater. Price
25 turn  size
#10.00. Grid
Coil $2.00 extra.

e

WIMCO C.W. 100 INDUCTANCE

The following data on the resistance of the WIMCO C.W. INDUCTANCE was fur-
nished by the Washington Radio Laboratories, Washington, D. C. It was measured for
ten turns, this being the average number of turns in use on most amateur aerials at
200 meters wave length;

Wave Length H. F. Resistance
150 71 ohms
200 .85 ohms
250 .95 ohms

(effective inductance 80.5 microhenries at 200 meters)

Full description of this inductance, and circuit diagram is contained in the WIMCO
eataleg, mailed anywhere on receipt of 15 cents in stamps.

ANNOUNCING THE “STANDARD” AUDIO FREQUENCY AMPLIFYING TRANS-
FORMER. We are distributors for the new Standard amplifying transformer designed
for Cunningham and Radiotron tubes, 9 to 1 ratio, equal to any transformer on the
market, and are in position to make immediate deliveries. Price $5.00 fully mounted
and thoroughly guaranteed. DEALERS—JOBBERS WRITE.

REMLER APPARATUS—CUNNINGHAM TUBES-—-FROST REGENERATIVE RE-
CEIVING SETS—CLAPP-EASTHAM AND FEDERAL PRODUCTS—HIPCO PLATE
BATTERIES—WORKRITE VARIOMETERS AND COUPLERS—KLOSNER VER-
NIER RHEOSTATS-FADA APPARATUS-BRANDES AND BALDWIN HEADSETS

8ZV WIRELESS MANUFACTURING CO. 8ZV
CANTON, OHIO
JOBBERS—MANUFACTURERS
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Better Reception
With Micadons 601

Dubilier Micadon Type 601
is made like the famous larger,
Dubilier mica condenser,
which is the standard equip-
ment of 959, of the govern-
ments and radio companies of
the world.

Dubilier Micadon Type 601
is a little larger than a postage
stamp. Use Micadons Type
601 to build up any capacity
by connecting them in series
or parallel. Buy Micadons by
the dozen and keep them on
hand.

Dubilier Micadon Type 601
insures perfect broadcasting
reception. Because the capac-
ity is permanent, tube ‘“howls”
and noises are reduced.

Price 35 cents each for capacities .0001 to
0005 mid; by the dozen $4.00. Price 40 cents
each for capacities .00, .002, and .0025 mfd;
by the dozen $4.50.

MAKE YOUR OWN GRID-LEAK
WITH A LEAD PENCIL

sandpaper the sur-
fuce of Dubilier Mica-
dan Type obl beiween
the tferminais. Next
rub the peint of a black
fead pencil over the
roughened surface as
hereshowa, Toadjust
theurid-leak thus made
rub awny as much of
the graphite thar has
been deposited as may
Bie necessary, Every
tube =houald have an
adiusted geid-leak, and
this is the was to make
onesimplyandcheuply.

QOrder from your dealer

DUBILIER CONDENSER AND RADIO CORP.

Department . &, 217-219 Center 81, New York
Munsey Building, Washington, D. C.

LICENSEES ;~
Canada: Canadian General Electric Co.,
oronto
Fngiand: Dubilier Condenser Co. 1.td, London
{irrmany and Scuthéamlerica: Telefunken Co.,
erlin

MAGNAVOX

Rodo

Everyone will
envy you Fhese
evenings of pleasure

NCREASE to the ut-
l most the enjoyment

and use vou now get
from your receiving set
-~equip it with a Mag-
navox Radio, (the per.
fected Reproducer.)
The Magnavox Radio
does away with the re-
strictions of headsets—
its clear, powerful tones
are enjoyed by all.
With the Magnavox
Radio the hookup is
simple, and no extras
or adjustments are ve-
guired.
Without a Magnavox
Radio no wireless re-
ceiving set is8 coms

Radio Lrings it,
MAGNAvOXx
tells it

Any radio dealer will
demonsirate for you, or
write tous for descriptive
booklet und name of
nearest dealer.

The Magnavox Co.

{akland, California

N.Y. Offices 370 SeventhAve.

R s
T et
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No. 536 Phones
@

vroock REAL Ravio Receivers have delivered com-
plete satisfaction, on a “money-back™ basis for 14
vears. Those years of experience have so simplified
and perfected our production that there are today no
receivers quite so good at so low a price.

The latest Murdock achievement, the No. 56 Recelver,
ts a highly sensitive instrument which retaing all the
rugged strength of previous types. Important features
are. the improved comfortable headband, the “Mur-
dock-Moulded™ ear pieces shaped to exclude outside
nolses and the moulding of all parts into one durable
unit,

All models of Murdock receivers are sold with free
trial offer and money-back guarantee. Use them in
direct comparison to any other phones for 14 days.

Make any test you wish. Then at the end of the two
weeks, if the Murdock Phones are not entirely satis-
(actory, return them and your money will be refunded!

We strongly urge you to go to your dealer, and con-
vince yourself of the quality of Murdock receivers, by
actual examination. before yvou buy. Prices $5.00 to
$6.00.

Murdock Phones are the standard bearer for a com-
plete” line of “Made-by-Murdock™ radio parts and in-
struments, This includes the famous Murdock con-
densers, sockets and detectors, and the new Murdock
Rheostat.

Buy Murdock apparatus from vour dealer.




%

Recharge
ur Battery at Home
Charges both A and B Radio Batteries

flon't be without the use of your
Radio Receiving Ret while yvour hat-
tery is being charged. Get a Valley
Charger and charge vour battery right
at home,

Attach the Charger Lo vour home
lamp socket—attach the eclips to the
hattery terminals and yvou will get a
guick, tapering charge which just ex-
actly charges your battery, but can-
not ‘overcharge it or harm it in any
way.

Will charge the A 6 volt battery at
@ 5 ampere rate, and the B 2214 volt
battery at the rvequired %z ampere
rate. 45 volt B batteries may be
connected in parallel zo that they
can aiso he charged

SATISFACTION GUARANTEED.

If wour local distributor cannot
supply vou, write direct fo
VALLEY ELECTRIC COMPANY,
Department Q, ST. LOUIS, MO.
-« na-=-= Mail the Coupon- -~ - - = = =

Valley Hlectrie (fo., Dept. Q, 3t. Lounis, Mo,

Gentlemen: I am enclosing money order
ior check) for $i8.00, for which send me
% Valley Battery Charger with five-panel
glass display case and indicator. If not sat-
isfactory, I will return it and get my money.

Name

Address

$18.00

F.0.B. St. Louis

MAKE NO MISTAKE

THE

KLOSNER VERNIER
RHEOSTAT

PATENT
PENDING

is the only Vernier Rheostat made
having the exclusive feature of using
but

ONE SINGLE KNOB

for both rough and fine adjustments.
This feature allows the symmetrical
appearance of the single knob to be
retained when mounted on a panel
with other instruments, and, at the
same time adds to the simplicity and
ease of operation_in obtaining the
necessary fine adf¥istments for best
results from the modern critical vac-
uum tubes, especiaily when receiving
phone and C.W. signals.

We invite comparison with any
other filament rheostat now made.
Look for the wuname KLOSNER
moulded on the base.

Your dealer has them or send di-
rect to us,

PRICE $1.50

Shipping weight, One pound.

A two cent stamp brings interest-
ing literature.

Made only by the Qriginators.

The Klosner Improved
Apparatus Company

Dept. Q4
2024 Boston Road, New York City

. -
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St it e

Radio Supphes Co.

638 MISSION ST.

|  SAN FRANCISCO, CALIFORNIA
EASTERN OFFICE, 5 KIRK PLACE

NEWARK, NEW JERSEY

|Radio Eng Ineers

CONSULTING - DESIGNING
CONSTRUCTION

i A S et e e S BT
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RIGGS
ECTIFIE

PP, Anywhere in the U, &

Cheapest, Best and Most Efficient on
the Market. Only One Adjustment.
We guarantee the Type B to please vou.
Not oniy to do all we ¢laim for it, but to
please you. If vou don’t like it, we will
take it hack and return your money.

THE RIGGS MFG. CO.
URBANA, OHIO

Equipment Specialties
RTS Switch Lever

The attention of job-
bere  and dealers s
especially  called to
the RTS Bushing lav-
or made 1o vetail at
60 cents, 1t hasz many
improved features, The
knob is of the well
known Marconi iype,
13 inches in diameter,
The spring lever of
nickel bronze bas
ground ends, insuring
stwooth 8
adjustment,
% inch bushing and
iock nut for panel as-
sembly. A wuide bushe .
ing under the knob s an important fesiure us it
raines the Jever to the proper heteht {ar all
switeh points,

Announcing the New
R T 8 Grid Condenser

The new RTS (irid Condenser is now ready for
delivery, ntamﬂ many improvements uot found

in  other S AQ‘W‘WV 8005 MLE., pyrice to

retail at only. .. oo i i e 30¢
R TS Phone Cnndenser

B T & Condensers need little descrintion. Their

accaracy aad simplicity have made them univers

sully populur., ‘The RTS phone cnndensers, vﬂpal'lfv

0018 M.F. complete with binding posts reads 3

connection, to retail at. ..., 0., e ... 356 eweh
R TS Aerial Wire

A pew shipment of Lake %uperwr solid copper 214

aerial wire—a bargain at..... .60c per 100 ft.

R T S Rubber Bindmg Posts

»it ean find. Bush-

These posts are as good as any
ing heavily nickel plated, Gi the amateur’s in-
struments the appesrance of =» first claxs outfit.
12¢ each or... PP .. L.$1.25 per dozen

Discounts to Dealers

Treaiers and jobbers—Write us today for speecial
quotations and diseounts wn all R T 8 rauipment.

_State and 64th Sts.,

HIGH GRADE
WIRELESS APPARATUS

Manufactured by

COMPANY

Chicago, U.S.A.

13

Everett Wash,, Hamilton, Ont. Canlada. RADIO TESTING STATION
Dept. Q-8, 28 5t is 5t
DEALERS WRITE ® Binghamton, WNew York Hres
Sl Agents for the
” PX RADIO
Headﬁr . cys FREQUENC\Y
e Jacks TRANSFORMER
Micro- . Plugs
Phones Etc. The gecret of DX work, Makes

cuil aerial reception a rnaiifv
its sup ity in well estah-
tished, Prove it for Yourse'f,
Hee p. 0, April-May,
irsue Rudio WNews,

Range 170- 450 meters $3.00
- Range 400-1200 meters $8.00

0 A RAD

c )Ls}{}\;%i‘y C(),DIO Range 900-3000 meters $4.00

808 16th St N. W. Plug-in socket mounting &3
‘Washington, D, C.
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Radio outfit with the famous

DICTOGRAPH HEADSET

Here is the headset that gives you clear distinct tones that reproduces
perfectly the most sensitive radio signals. Try it at your dealer’s. Be
sure its the Dictograph Headset.

DiCTOGRAPH has always

stood for the noust accurate
and sensitive sound transmission.
The Dictograph Products Cor-
poration has for many years
taken an active part in the de-
velopment of radio transmitting
and receiving units,

All Dictograph radio headsets
are made, complete, in the fam-
ous Dlictograph factories, using
the same materials and work-
manship that have made the De-
rective Dictograph. the Acousti-
con for the Deal, and the Dicto-
graph System of Telephones the
standard of the world for sen-
sitive receiving and loud speak-
ing.

No other headset iz like the
Dictograph. You will be amazed
at the clearness, the accuracy
and the delicacy of its sound
iransmission.  The headset is
one of the most important parts
of vour outfit and nnless it is
made by experts of long experi-
ence in the making of the most
seusitive instrumnents, you can-
not wet the best vesults from
your radio outfit no matter how
good 1t is.

Ask for the Dictograph Headset
at vour dealer’s, Examine it,
try it. Be sure it is a Dictograph.

DICTOGRAPH PRODUCTS CORPORATION
Charles H. Lehman, President
220 West 42nd Street, ] New York City
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JEFFERSON
Amplifying Transformers

No. 45 No. 41

Secure maximum amplification by using
Transformers designed especially for the new
audiotron and Radiotron Tubes.

Jefferson Transformers are the resuit of ex-
haustive tests of every kind, and are posi-
tively unequalled for audibility and amplify-
ing power,

Our No. 45 Navy Type is the most widely
used transformer in the country. If you are
not getting maximum amplification try it and
note the improvement, the absence of distor-
tion and the clearness of tone.

The No. 41 Transformer iz also a very
popular type. It is wound with No. 40 wire
while the No. 45 is wound with No. 44 wire.
Otherwise the construction is identical. The
highest grade 36 gauge Silicon Steel is used
for the core. The Primary Resistance of the
No. 41 is approximately 900 ohms, of the
No. 45 approximately 1800 ochms. Secondary
Rasistance: No. 41, approximately 5000 ohms,
No. 45 approximately 8500 ohms.

Transformers are mounted in attractive
brass frames with genuine Bakelite panels
which carry the primary and secondary ter-
minals. These Transformers are also fur-
nished unmounted.

Send for Radio Bulletin

Jetferson Electric Mfg. Co.

428 3. GREEN ST., CHICAGO,

COR BALE—CUOMPLETE 150-25,000 meter RE-
VER and 100 WATT TRANSMITTER Guar-
anteed as good as new, with brand new receiv-
ing #nd transmitting tubes, Coxi 222000 to
build.  First certified check, draft. or money
order for $55,00 takes it,

Receiver
Complete variometer ar honeycomb tuner with
throwover switch, Radiotron detector apd 2
step amplifier, 120 hr. storage battery. 120 volt
“B” battery. Brown imported phoney, Excel-
lent for DX wovrk aor musie reception,

Transmitter
2 pew 50 watt tubes, Radio Corporation in-
gtrumentas used. Can be converted into phone
set by addition of motor generator or Ke
rectifiers,  Automatie antenna cuntirol
akange switch,

Cabinet
Fumed oak case and pedestal. Front campietely
encloses set, Hiorage battery eomparitment.

Reason for selling )
Putting in DeForeat I KW, Oscillion Set

Wire or Write R. Karlowa, 313 E. 20th 3t.
Davenport, fowa

Radio Telephony For Amateurs
by STUART BALLANTINE

Formerly Expert Radio Add U.S.N.
is the book that tells the how and why
of radio telephony. Written so vou can
understand it fully. The biggest help to
the amateur operator. 200 pages, fully
illustrated.

$1.50 net, by mail $1.65

Rend for vour copy

DAVID McKAY COMPANY
Philadelphia

Send Us Your Orders For

i Variable Condensers, Variometers, |

Variocouplers, Loose Couplers, Tun- §
ing Coils, Amplifying Transformers, |
Sliders, Switches, Switch Points, |
Binding Posts, etec.

We are large manufacturers, (rorton
4 machine engraving or manufacturing zpec-§
ial parts to order. !

F. JOS. LAMB COMPANY

1938 Franklm St., Detroit, Michigan
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e“Q”Recerver |

AN IDEAL RECEIVING SET FOR LONG
AND SHORT WAVE AND RADIO
TELEPHONE RECEPTION

This set is the most flexible receiving set on the
market. With the use of the various sizes of Honeycomb
Coils everything in the range of radio teiegraph and
telephone receptlon from 200 to 25,000 meters is brought
into your home. Consists of a three coil mountmg, and
three Variable Condensers of proper capacity. Tuning
extremely sharp. Remler dials.

Price without Detector. . ... ... ... . s $35.00

Duck’s New Radio Catalog No. 16

fend 25¢ in coin carefully wrapped today for copy of the greetest
radio catalog ever put between the pages of two covers.

275 Pages--A Catalog DeLuxe

Never in the history of radio was such a catalog printed.

The radio data and diagrams embracing upwards of fifty
pages, gives the experimenter more valuable and up-to-date in-
formation than will be found in many books selling for $2.00,
and $1.00 could be spent for a dozen different radio catalogs
before vou could gather together the comprehensive listing of
Worth while radio goods found in this great catalog.

A brief summary of the radio goods listed in this catalog:

The entire radio catalog of the Radio Corporation, with a wealth of scientific
and technical data on C.W. transmitting sets, and all the diagrams for the assemb-
ling of these sets; the complete Remler catalog, which embraces 25 pages, the
Wcstmghouse, Firth, Murdock, Federal, DeForest, Clapp-Fastham, Brandes,
Connecticut Company, Thordarson, Turney, Magnavox Company utalogs, thc
best products of Adams-Morgan, Signal and countless other mdnufacturcrs, in-
cluding our own complete line of radio apparatus, and many individual items and
parts used in radio work today.

=
=
=
=
=
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=
=
=
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=
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=
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=

Send 25¢ in coin, (carefully wrapped) for new catalog. The great cost of
this elaborate catalog prohlblts distribution on any other basis.

The William B. Duck Company

243-245 Superior Street Toledo, Ohio




10c. Charges Radio & Auto

Batterles Aimiun F-F Booster

ill never have to give up, in disgust when
\‘.orkmz a distant umf‘m
it. not gratifying to
X €

renewnhle Car‘bon
whieh  mai

. efficteney & ia‘xt

Hnnntnr Type is in

125Volt60
y&linattended.
ttery'l‘ermin-
d 3 -WAR PRICES
Bantam l‘vpeb(,harges A SVoltBattervAt6amneres$15
Type B Charges“B Batteries up to 100 Volts $15
Radio Type A-BChargesBothYour“A&B" " Ratteries$20
BantamType lzcharzes iZVoltBattery AtSAmperes$is
Type 166 Charges 6 Volt Battery At 12 Amperes$24
Tyvpe 1612 Charges 12 Yolt Battery At 7Amperes$24
Type 1626 is a Combination of Type 166 & 1612$36
TheLarveTvpesareforhenvyl ies,or Where Timeis
) e ] to 15 Pounds,
for Prnmpt Express
have rwmnrﬂncs nu-hzde
insurance Charge
Hattery B

Farm Lighting Plants D.CL
CHARGING use our 12 Baftm"y, % Amperve Capreily
$135, Ful Wave Automatic ROTARY Recti wer in FREE Bulletin No, 314
Brder Kew or Write Immediately tor Freg;igEgn&a%gnR% 31
The France Mfg.Co. ¢ BVEIAND ONIOU S.A.
Lanadian Representative: Battery Service & Sales Co Hamilton, Ontaris, Can,

(”"rcmts & for GROUP

JOY-KELSEY
CORPORATION

Manufacturers of

RADIO EQUIPMENT

4021 Kinzie Street

Chicago, Illinois

W,

LAMB TUNING COILE, Twa Niekel siiders and
renir: four nirkn! binding nosts, eil contains
about cnameled magnet wire. Mounted
in har wood ends snd base. Price $3.00.
" SBliders—FHrass 20c; Nickel 25c,
i ” Slider Rods—- Brass i18¢; Nickel 20c.
Crystal Detectors, nickel plated on Mahogany
Base. $1.00.
frystal Detectors, giass case and fibre base,
51,25,
Contact Points, threaded with nuts—&0c dozen.
Compo. cap, Nickel base Binding Posts—7c¢ each.
Plain Nickel Binding Posts—34¢ each.
IMMEDIATE DELIVERIES

Liberal sdiscounts fo dealers

F. JOS. LAMB COMPANY,

Wireless Amateurs
Attention!

If you want service, order from us,
We carry a large stock of High (Grade
Wireless hpparafus of our own and
other manufacturers.

SPECIAL!
Vacuum Tube Sockets..........$1.25
Rheostats  .................... L.28
22145 Volt “B” Batterxes. e, 1.50
Rasco Dials ., ........ P 1 ¢
Rubber Binding Posts . .......... .20
Tested Galena . ......... e A0

Laterai Wound Coils. Al] Sizes.
SEND 8¢ FOR OUR NEW PRICE LIST
J. M. PAQUIN,

THE ELECTRICAL SHOP
787 Queen St. West, Toronto, Ont.

1938 Franklin 5t., Detroit, Mich.

RAY-DI-CO

Radio Supplies for Service and Satisfaction
Write, wire or phone us for prices and information

RAY-DI-CO Organization
1547D N. WELLS 5T, LHICAGO 1LL|

We will purchase for cash, ideas or in-
ventions in connection with Radiophone
Reception, Wriie giving name, address and
telepchone number.

ADDRESS “IDEAS”

/o QST, Hartford, Conn.
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SEA HORN LOUD SPEAKERS

NATURE’S PERFECT AMPLIFIER

THE BEST AMPLIFYING HORN OFFERED
SPLENDID DEFINITION

Artistic and Ornamental Genuine Sea. Shells mounted on rich mahogany
finished bases complete with phone clamp. 12 to 13 inches high $8.00;
13%, to 1414 inches high $12.00; 15 to 1614 inches high $15.00.

== FOR IMMEDIATE DELIVERY AND MONEY BACK IF YOU ARE
NOT SATISFIED. ORDERS FILLED IN ROTATION AS RECEIVED.

Precision Condensers

Without Dials

43 Plate..........$4.00
23 Plate.......... 3.50
11 Plate.......... 3.25
3" Dials...... cve... .88

Vacuum Tube Sock-

ets Unbreakable.. 1.00
May be used for either panel
or base mounting.
Phone clamps for WVietor and
Columbia phonographs enable
you o use the horn on tone

chamber of phonograph for a
l.oud Speaker $1.50,

The above articles are veady for immedia‘@e‘;s‘hipment with the understanding that
money wil be refunded if goods are not satisfactory.

THE ORO-TONE CO.

Mfr’s of Phonograph and Wireless Equipment
DEALERS SEND FOR SPECIAL FOLDER

@:hicggo, Ils.

1
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. Prepared
Hygrade Spec1als Radio Measurements

. with
SAVE YOU MONEY Self Computing Charts
No. 766 Eveready 22 volt large Varia- bu Ralph R. Batcher

ble B, Batterv and Eveveady Volt Meter 8%, - . .
45 yolt Uycione large Variable B. Battery 2 A new WIRELESS PRESS book. Pub-
Rinding Poxis (rubber capi, ver dozen. . lished as a real help to amateur radio,

Electrose Insniators, oer dozen.........
3-inch Hakelite Dala. .. ... .00 0ns,
S-Stranded Copper ." erinl Wire, 100 ft..

‘ukav V.oud
Rakeiite V. T, S 3
Fada Rheostats, ., .
Klosner Vernier Hheostats. .
M . Signal Varmh]e <

Obviates the necessity of long and invoived
mathematical calculations. A ryuler or
transparent triangle takes the place of in-
tricate figuring and the results will be
correct every time.

PRICE $2.00
DHe WIRELESS AGE

The magazine that meets
aif your cxpectations, .
When its new you find it in the AGE.

naue with

'Dwfo“mnh 2000 Ohm r—iad._
Federyi 2200 Ohm

¥ estern Hiecrrn
Homcharger—

MARKO STORAGE BATTERIES ' Every step in radlo progress is fully and

& valt,
6y 1“},
[

cavefully described.  You miss a lot of
good things unless you read the AGE,
$2.580 per year, Postage outside L. §. 50c.

SPECIAL OFFER ONLY

zuaranteed :

2O amp.,

. 100 amn, guaran
D BOt charge [or of ng. “E‘va (‘AT\'PHPS
are {uily charged when shipped.

Above prices are F. 0. B, New York Prepared 'ﬂw $ 4 00
Radio Wireless
Hygrade Electrical Novelty Co. Measurements A O s,
pope. 5. 1 West 125th Street WIRELESS PRESS, INC.
328 Broadway, Mew York

FOUR SETS OF PHONES!

will buy a set of Multiple Binding

5C Post Connections {patent pending)
which provide the only practical

means of attaching as many as 4 pairs of
telephone receivers to a pair of ordinary bhind-

USE YOUR PHONOGRAPH FOR ing posts.
No. 51 PHONE CLAMP. .. .. ....$1.50 battery.

Either set will be sent postpaid upon re-

Attaches phone to Edison, Victor and Columbisa A
talking machines, Alse made to fit Oro-Tone
tone arm. Makes tone chamber uf your phon-
oraph a loud spenker, siate make of phono-
wraph.
DEALERS SEND FOR SAMPLE_AND CATALOG

HE ORO-TONE CO.

_to1o GFORGE ST., CHICAGO, L.

ERYSTAL$4R;}A§DIO SET C A @ﬂ [, ET

ceipt of 25c in coin or stamps. Satisfaction
guaranteed or money back.

Portable Wireless Telephone Co.
Dep't B, Commercial Bank Bidg.,
STOCKTON, CALIFORNIA.

Attractive Dealer’s Proposition.

A LOUD SPEAKER \ I Anchim M o et mtie conpection

Complets in Cabinet as shown. With We build Cabinets for any size panel in any finish,
Telophone and Antenna $10.00. Will guote on one or a thousand. Please send
Satisfaction éu?raste‘.}cd or Money specifications.
efunded. T
CORONA RADIY CORP. NATIONAL CABINET CO.
265 Canal $t, N, Y. DAYTON, OHIO
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The Radiohome Receiver

ufacturing these sets for some time—for the
The Radiohome Receiver has a simple, two-

embodied in this instrument
for detector, lst step and
2nd astep. Less tubes and
batteries the price is $35.
We believe you will find
no other set on the market
to compare with this com
bination for the reception |
of radiophone programs by
the newcomer in the field.

The IXT-800 Two-Step Amplifier

\ DeForest Radio Telephone and Telegraph Co., "% 1%

The DT-800 Amplifier

Bvery amateur is frequent-
ly being asked for advice S
as to what set should be
purchased for the recep-

1 tion of radio telephone pro- T
i grams of music, news and
4 stories. Many an amateur

hesitates to recommend
gtandard amateur equip-
ment as his friends would
be confused and bewildered
by the array of controls on
such a set. —

We illustrate two pieces of radio receiving apparatus which will, doubt-
iess, appear unfamiliar to the amateur field. Yet we have 'been man-

general public.
slide tuning circuit with a e

range of 145-800 meters, a vacuum tube detector, and grid leak and
rheostat. The price—less tube, batteries, receivers and antenna—is $36.
In a eabinet that is identical in size and finish with the cabinet of the

adlohome, is the DT-800, two-step amphfler Three phone jacks sre

NEW YORK

SPECIAL PRICES THIS MONTH

On Grebe, Clapp-Fastham and

G-A STANDARDIZED
RADIO SUPPLIES

Amrad Sets FOR THE MAN WHO MAKES HIS OWN
Send 10c for the new G-A catalog
. MAS$EY RADIO COMPANY The General Apparatus Co., Inc.
The Radio Store, Winchester, Va. 88-T PARK PLACE NEW YORK

Best of Everything in

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

RADIO SUPPLIES AND EQUIPMENT

Sent Prapaid on Receipt of Price

Pink A Tune Receiving Het, mahogany «abinet,
Radio Apnaratus and Parts detector in glasxs ease, Stromberg Carlson hea.(:l$
s phones .. ..... ... s
3 gy Atiantie. Jr. Receiving Set, complet
Send Stamp for Catalog “Q” i switeh \nxuldtpm ground and 2000 ohm phones 18.00

Meseo phones 2000 ohms, complete 6.00

J. H. BUNNELL & CQ, Mesco phonas 3000 ohms, complete 7.00

- ® Step Ampliflers. ... .. ... e . 34,50
32 Park Place, New York TACKSON SCHREIBER RADIO COMPANY

314 N. EUCLID AVE., ST. LOUIS, MO.
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FROM CAT WHISKERS UP—

We can supply everything that’s best

in Radio. ¥ or 101 of any article to

user or dealer. Same day shipments.
Inguiries are weleome

/ DISTRIBUTORS

; Wholesale and Retail

mﬂm WESTINGROUSE Mympocx
g}hnmxc vE ! .l'éﬁ?,"c".“%’} %Lu.u o CorroraTion

v a8, |G T RiEise  BRANDES, FEORRAL, DEFOREST

and many others

AT EAST PITTSBURGH, PA—NEXT DOOR TO KDKA

“SHRAMCO PRODUCTS”

Amateurs: Send Sc¢ in stamps today
for our new Catalogue L showing com-
plete line of parts, raw materials and
high grade apparatus.

Dealerss Write for our attractive
proposition.

The Shotton Radio Mfg. Co.,

INCORPORATED

8 Market St., Albany, N. Y.

RJENKlNS X

CHICAGD
Shielded Dial & Knob 314”180 degrees
$1.00

will solve the body capacity problem for
you—Ask your dealer.

DEALERS: We can wmake prompt
deliveries.

Jenkins Manufacturing Co. i
4607 Ravenswood Ave., Chicago, Il {

SQOUTHERN RADIO CORPORATION
Radio Engineers and Jobbers

“05 Realty Bmldm;

; FOR ALL PURPQOSES
'NEWMOTORS 2
: . PROMPT DEL!JERY "
| ALL SIZES UP TO 5H.P. |
| We Specialize In Small Motors € Generators

AllL PHASES AND FREQUENC[E$ IN STOCK AT ALL TIMES |
Largest exclusive Wail Order Small Motor dealers in the world.

CHAS. H. JOHHSTON Boxm West End, Pittshurgh,Pa,,

IRELESS, TELEPHONE GENERATORS
500 VOLT - 100 WATT - 3400 R.P. M.
FOR MOUNTING MOTOR GENERATOR SETS.

CARDBOARD TUBING

Seamless—Grey
IN ANY LENGTH UP TO %¢ INCHES

Popr in. or Per

'ﬂ'mct,ion Ft.

. 8 and &'z in diameter....3%c 30c
{16 and Uk; in, diamet-r. .. .4¢ 35¢

< odiameter. ..o e 4—':.:'33c 42
5% and & in. diameter........ Be 50c
Postage extra; zthpma wetght 1 1b. per ft.
Binding Posis, Bwiteh Lovers, Magnet Wire,

Switch Points, Sliders and Slider Hods.
‘Write for wur prices
Dealers Write for .Discounts

MICHIGAN RADIO COMPANY

{Formeriy Jeffery, Crawford Co.)
2173 Hilloer Ave., Detrmt, Mich.

Rl ==

AKRON’S BIG RADIO STORE

{Formerly Radioart Store}

THE RADIOART SUPPLY (0.

INCORPORATED
GREBE, WESTINGHOUSE AND STAND-
ARD PARTS TO BUILD YOUR OWN SET

132 8. Howard §&t., Akron, Ohio

D. A. Hoffman, 8UX, Vice-pres.

_ @D‘? S

Firco Radio Apparatus

For sale by all prominent dealers

JOHN FIRTH & CO., Inc.

709 Sixth Avenue, New York
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The @-xperienoed radio man knows that a
good pair of sensitive ‘phones is half of
the receiving outfit. You may have a good
serial, a good tuning coil and = perfect
detector, but what happeds after your sig-
nals or music reaches the phOIIEb" Do
your ‘phones make the most of the weak
currents that pass through them? The ex-
perienced radio man knows that he can-
not depend upon appearance; he wants per-
formance. That is the reason he insists on
Brandes Matched Tone* Headsets. They
nurse in that long distance “stuff” that you
cannot get with ordinary ’'phones. Be sure
that you start right with Brandes.

Standard Since 1908
Send S¢ for calulog F

Used as standard.equipment by the leading manufacturers.

C. Brandes, Inc.
Room 721, 237 Lafayette 5t. New York City
. Australian Agents
Chicago Office . aC
33 South Clinton St., Chicago International Electric Co.

Tlinois 55 Courtenay Place
Inoi Wellington, New Zealand

Mewmber Radio Section Associated Manufacturers of Klectrical Supplies,
Rep 11, W, Pat. Otfice,

“WorkRite Radio Parts WorkRite” W%TEPREE

They are standard everywhere. WorkRite

Variocouplers, Variometers, Switch Parts, RADIO A BATTERIES

Hydrcmeters, Binding Posts, Rheostats, Built Right Since 1903

ete.  Write for catalog. WITHERBEE STORAGE BATTERY
. o MPANY, INC.

THE WORKRITE MFG. CO. ,Cleveland, O. eanss W, sard S0P . York City

It’s easy, make wour own
INDOOR COIL AERIAL
Drawing, cireuit diagram, chart
and tables giving proper num-
ber of turns to put _on eoil
for any wavelength, Complete
data covering 0 to 21000 meters
on  two large sheets, $1.00.
Htamps not aceepted.

C. A, DAVIS & COMPANY
2371 Champlain St. Washington, D, C.
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“HOW TO MAKE YOUR OWN 250
WIRELESS RECEIVING SET” Copy
Dealers sample order one dozen $2.00. One
Seattie store sold 200 copies in 4 days.
K. . Receiving set $11.50. Headphones Single
$3.00. Double $5.00

Archway Bookstore, Seattle, Wash

I




CLASSIFIED ADVERTISEMENTS

Six cents per word per insertion, in advance. Name
and address must be counted. FEach initial counts
as one word. Copy must be received by the 10th of
onth for succeeding mo‘nth’s issue.

FOR E:-A‘ E: 1IKW spark fransformer in good condition
?%‘?n 1CBC Haroid M. Baker, 85 West St., Reading,
ass.

T;RII;LEW( JEAR hOllEVCO;;Lb coil regenerat;ve receiver
inciuding coils and Radiotron Detector $60.00. Box
305 Wlllxamsport, “a.

“FL.L. ”s.‘vV Tvpe R “Thordarson twantv Flva dollars;
Oil Immersed Condenser fifteen dollars; Thordarson
Rotary Gap five dollars, C.W. set two B watt capacxty
~—{the orxgmal first prize set—- ﬁee Sept, QST, page 28),
sixty dollars. Will exchange for 50 watt set. 418
Cottaze Ave,, (,len Ellyn, 110,

QTOP! Look at these prices! Atlas amplifying trans-
formers, $3.50: Atlas sockets, $0.85; Atlas rheostats,

.85; Luma closed circuit jacks, $0.80; Our own
make apparatus below cmploys the above equipment.
Detector and two stage amplifier, $35.00; Two stage
amplifier, 330.00; Detector and one stage amplifier,
$20.00; One stage amplifier, $15.00; Detector, $5.00;
These amplifiers are on formica panels. Send for
price list of other apparatus. We give tweive hour

service. Loh’s Radio Shop, 1004 E. Indiana 5t., Evans-
ville, ind.
MR, AMATEUR, MR. PROFFSSIONAL. QST EVF.RY-

MAN INTERESTED (N RADIO: That radio concert!
That music! That speech! you received via the Radio-
fone! ¥You hear it once and it’s gone forever! Wouldn’t
you like to make a permanent record of it? Your
own amplifier can make it! “Your own amplifier can
reproduce it! Any time, any number of times! No
nha.nge of circuify—no extra wiring. No sound methods
requiring High Amplification. Direct recording of
speech, music, voice, code! Listen o the *traffic.”
Record what you wish. Then at will, reproduce it
exactly in same tones as original! The one thing
needed to make your radio complete. You build 1t
yvourself, ‘Three dollars for complete literature and
clear set of building plans. Enclose the three with your
name and address to Radio Mail Ciub, New Bedford,
Massachusetts., “Don’t let that music get by.”

A FEW MORE Bargains in Edison Batteries: 6.5
volt 225 ampere hours, $28.00; 10.5 volt, $44.00; Sin-
gle cells 1.3 veits 225 ampere hours for 55.50‘ each
¥, 0. B. New Yovk City. Edison elements for B Bat-
teries, 6¢c per set, A, J s, 608 Montgomery St.
Jersey City, N. 1.

RADXO STORAGE BATTFR(ES at lowest prices. Send
for phr;ce list. Lloyd E. Clark, 383 Broadway, Ever-
ett, 288,

FOR SALE QUICK, Magravox, never used, $40.00;
Paragon & regenerator complete with bulb $40.00;
Universal Arc Receiver $30.00; Portab le 'Iu.ngar
charger £20.00; | K.W. Thordarson, iype R, $30.00;
25000 volit Dubilier Condenser $35.00; Hyra.d Rotary
$20; switch-board, meters, lkeys, wavemeters, all
llkd new. E. H. Har‘tnell, Salem, Wis.

\VANTED' Phones, charger, amphf;er parts, battery,
farge insulators, changeover, etc. What have you?
\{)mlle Huish, 140 Bymn st., '!oung'stown, Ohio.

SPEFIAL Fnrmlca panels” 6x12, $1.00; 6x21, $1.75;
Mahogany finished eabinets, to ﬂt, xespmhvelv $3.25
and $4.25. Immediate delivery on Radiotron and A.P.
tubes, Holtzer-Cabot ﬁhones, %‘00 Stromberg-Carison,
$7.80, No. 56 Murdocks $5.00. We handle all kinds of
apparatus and supplies. (Get our prices on sets. Home
Radxo Company, [40¢ Liberty St., Bowimg Green, Q.

TH.E &:TANDARD Ru.dm Log and Record—A c:)ntinu-
ous diary and record of all station activities. Pro-
vision for recording calls received and sent with lo-
cation, distance, wave length and other information.
Sections for keeping records of calls frequently used,
station data, license numbers, ecyuipment inventory,
Notable performances, etc. Fiexible binding, 48 pages
and cover, Price 30¢ prepaid or from vour dealer.
Metcalfe Publishing Company, 56 Harrison Ave.,
.np ingfield, Mass.

RADISCO VARIQ-COUPIERgmhioned hakelite, Sin-
gle turn variation. Just the thing for that new short
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Large stock. Immediate shipment, Special
With new Corwin dial $7.75. I"repﬁud,
frept. 3. The Practical Supply Co., Bing-

wave sef.
prica $€.75,
QOrder now,
hamton, N. Y.

WHO WANTS a 900 cycle 200 watt Generator for
either spark or ICW? Price $25 with HV transform-
m' and set of rotors for zink gap. lope on request.

Bower: Falirfield, Ohio, Box 132,

BUILD YOUR
Musical Receiver,
Chicage, 900 Miles.

OWN  WIRELESS Telephone osnd
Don’t Wait for a Set. We b ar

Fine on good nights, Pittshurgh,
Newark and New York (ome in Good and Loud—
You Can Do the Same on a Single Bulb, There Is
Radio Music in the air sach evening, and the llving
voices of the artists can be reproduced in your own
home z2nd enjoved by you and your friends. Are vou
satisfied with your rex;elvmg set or wouid vou like io
build one that will receive over 6,000 miles on a
single bulb and quit experimenting? One that will
be equal to any vegavdless of claitms and prlc&——“:!(h
which you can hear Honoiulu, California, GGerman, South
American, French and English stations and practically
all of the high powerful foreign and domestic sta-

tions, as well as amateur stations as far west as
New Mexico, and the phone and music. Anvone
can assemble this outfit and wire it up, and the

remarkable ranges that may be obtained will sur-
prise you. Why not make a set up to date snd
efficient? Don’t experiment -with unknown circuits.
Wq will promptly you our sample diagram of
a complete short and long wave receiver, 178 to 20.000
meters, together with complete instructions for wiring
and assembing, price of each part and where they can
be bought, leaving nothing to guess nbuut on receipt
of fifty cents in coin or stamps. Here is a diagram
no one can afiord to be without. Wirginia Novelty
Company, Desk A, Martinsburg, West Va.

SELYL QUICK: complete iransmitter, best condition,
i K.W. Thordarson transformer, oil condenser, large
T, Foclosed gap with variable moter, key and
Thermo-couple ammeter, value $148.00, make offer.
Howard English, 221 Pine 5t., Shamokin, Pa.

WA!:;';ED QST, March, June, August 1816 and
“Midget”*Everyday Engmeennz." Vol, 1, Nos. 1
and 2—*“Pacific Radio News,” June, 1821—W. 4.

Mason, Avon Lake, ©,

QRA? ADC—Not Atlanta but William Boyst, Greens-
boro, N. C.——Please correct your call book O.M.

BURGESS “RB” BATI'ERIESmear;e qh)ck HRoeady for
immediate shipment. Absolutely noiseless. Just the
thing for amplifiers, Long Life. Large size 228w,
Tapped. Special price $2.75. Prepaid, Order now.
Dept ).  The Practical Suppiy Co., Bmghamton, N. Y.
RADIO CABINETS, Any size, any guantity, write fm—
prices. R, G. Kund, 108 Pasedina St., Pittsburgh, Pa.

SACRIFICE %4 Kilowatt Thordarson, $10; aiso violin.
Write. Russell Martin, Mt, Carmel, .

THIS MONTHS ':PECIAL' Complete aerial outfit——
100 feet hard drawn copper wire—5(3 feet rubber
covered wire-—f{our 47 antenna insulators—1 lightning
switch—1 porcelain tube—-1 ground clamp—4$2.506 com-~
plete pastpaid———Rem.lt postal or express money order
o M. J. Winkler, 220 West 42 Street, Ne'w Ym‘k.

FOR SALE: Gth CR-3 and (;rebe RORD detector
and two step, complete with Radiotron tubes, latest
model with vernier controls, one pair Baidwin phones,
“B” hatteries and 6 volt 80 ampere storage hattery,
100 ampere ground switch, 43 plate variable conden-
ser, General Radio Hot wire ammeter mounted, lead
in insulator. Ewverything listed is brand new and in
perfect condition. Price $125.00, W, M. Bruce, ¢/o
Morrilton Cotton Oil Co., Morrllton. Ark.

RECTIFIER PLATES—-$0. 75 pair, G,harge your bat-
teries yourself. Rectifer blueprints~— . Write us
your wants. Western Wireless Suppiy (enmpan,v. 2317
Milwaukee Aw‘nue, Chicago, illinois.

NOISELESS~wThat deswrlbefs Burwi;s “B" Batteries.
targe stock, Immediate sh\pment. The Practical Sup-
piv Co., Bmghamton, N.

SELL; %, K.W. Murdock Condenser 3104 DC 0-180
Voltmeter, (-135 Ammeter $10. Each 8xZ1;. M.
Littlefield, Pittsfieid, Maine.

WHEN WRITING
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ANTENNA WIRE 7 strand 22 tinned copper %0.65
per 100 ft; DeForest Home sets each, $30.50; Westing-
house set, $120.00 or will swap one of them for Grehe;
have B in stock. Also Clapp-Eastham, Acme, Western
Electric and others. Henry Kulikowski, Ansonia, Conn.

SELYL: Amrad Induction Coil, 6 Volt, $13; Amrad 14
K.W. Quenched Gap, $6.00; 3 Scctions Murdock Cond.,
$6.50; Complete transmitter, $28.00, with O.T. and
key. Gail Wade, Manitowos, Wisc.,, SDQI.

LOOK: Quarter kilowaft sending set for $21,00. Nearly
new, not home made. Jack Forrest, Dixon, Il

EDGEWISE COPPER .033x.205x3%,” diameter 50 turns
%i350 Postpaid. Radio %pecialties Co. Connellsville,
"R

EDISON ELEMENTS, insulators and connecting wire
10c per pair with information for making B batteries.
E. A. Pierson, 728-7th 8t. Niagara Falls, N, Y.

IMMEDIATE DELIVERY 2 UV 217 Kenotron tubes
$26.00 ca. Waestinghouse *“B” Batteries (storage) 22
volt $8.80; WUBCO rechargers for siorage “B” $1.90
ea Shipped PP paid. Chesaning Electric Co., Ches-
aning, Mich,

WE SELIL only High Grade Radio Apparatus.
us vour orders. Satisfaction guaranteed.
tical Supply ©o. Binghamton, M. Y.

TRADE: s
apparatus.

4 Send
The Prac-

New Holton-Clarke Cornet for
Roy Fix, Marshall, I, '

NO AERIAL NECESSARY. Connect the Wolf Aerial
Attachment io any electric light socket and receive
wessages. Can be used wherever you have clectric
sockets. Save cost of all aerial construction. No
danger from wind or lightning storms. The Wolf
attachment comes to yvou ready to use; just connect
one end to electric socket and other end to receiving
set. Postpaid $3.50. ($4.00 west of Rockies), Wolf
Radio Co., 208T Scherer Bldg., Detroit, Mich.

good Radio

WANTED: !4, Kilowatt non-resonant transformer .008
condenser. State lowest price. l.eiter, 1338.41 St.,
Brooklyn, N. Y.

TINNED STRANDED WIRE $0.70 per 100 feet; Mag-

net wire 18 to 22 S.C.C. $1.00 pound; Vacuum Gaps,

$2.00; 2000 Meter Loose Coupler, $4.00; 8 Volt gen-

ervator, $10.00; 1,/100 A.C. Motor, $8.00. France Bat-

tery Charger, 8 and 12 volts $14.00; Discount on all

gzsies of wire, J. J. Smith, 113 Stoughton St., Boston
;. Mass.

SELL: Packard half K.W. Murdock molded conden-
sers, Rotary gap and O.T. $25.00. Absolutely not
blown. My DX with this set 1200 Mi. Marshal R,
Sanguinet, Jr., Fort Worth, Texas,

WANTED—A few Western Electrie VT-1's, VT-2's
and head sets for use in our laboratory. Must be
perfect. State quantity and lowest price. Reading
Radio Shop, Box 6, Reading, Massachusetts.

SIMPLIFIED SHORT WAVE REGENERATOR. ldeal
for rvadiophone reception. New $35.00. Detector and
two-step with plug coutrol. Unused $35.00. The
two in combination $865.00. Short wave regenerator
with detector control. New $35.00. Act quickly. Can
Ship immediately. W. B, Butcher, Waynesfield, 0.

EDISON B BATTERY ELEMENTS. Make your own.
{an be recharged and lasts for wyears, 200 ampere
hour A batteries, guaranteed, $35.00. Harry Morrell,
52 Goffe $t., New Haven, Conn.

SELL: D.C. motor generator, 500-v. 100-w. 8-v, $75.00.
DeForest OT3, 3 V202, Federal Microphone $75.00.
0-25 HWA $4.50. Milliammeter (-500 $5.50. Modu-
lation transformer, $4.00. Field Rheo, $5.00. Tuska
Filter $9.60., Rhodes, 40 West 86th, New York.
FREDERICK RADIO APPARATUS. Frederick Radio
gnthusiasts in Central States are listening in nightly
io concerts, press reports, etc., broadcasted by Eastern
Stations. You can do the same, Write for catalogue
Series 3, Frederick Radio & Parts Co., 807 Sycamore
St., Cincinnati, Ohio.

TESTED GALENA CRYSTALS From our own Mines—
shaped, and tested at the mine in best standard
hookup—direct to user. A real crystal—not a pinhead.
Twenty-five cents postpaid, five for $1.00 to group
buyers., OQOzark Crystal Co., Box 1, Morrellton, Mo,

PEERLESS SWITCH POINTS——The finest and highest
grade switch point obtainable. Regulation size but
with rounded edges. Heavy satin nickel silver finish.
Same as used on high grade Radio apparatus.
Threaded 6-32. Special price. Only $0.50 dozen.
Prepaid. Dept. Q, The Practical Supply Co., Bing-
hamton, N. Y.

SELL—One new UP-414 Modulation Trans.Univer-
sal tuning cabinet, short wave regenerative, change
over switch, three honey-comb coil mount, two varia-
ble condensers, all in beautiful cabinet. Photo and
additional information on request. Arthur Walser,
Chesaning, Mich.

REGENERATIVE TUNER & DETECTOR in cabinet,
$20.00; Two step amplifier (cost $45), $35.00; Short
wave variometer Detector—two step in cabinet, $75.00;
Single tuner regencrative detector in cabinet, $25.00;
Marconi code records, $4.50; Loading coil tapped 3000
meters, $2.50; V. P, Kodak and case, $5.00; Baldwin
raph attachment, $12. Everything new. H.

WANTED for spot cash, High grade Radio outfits,
parts, attachments and materials of standard makes.
No home made apparatus will interest us. Address
Box L., c/o QST.

S5HK iKW Spark for sale—heard in 40 states—sell for
£100.00—1.eRoy Moffett, 312', North HBroadway,
(Oklahoma City, Oklahoma.

NEVER USED: i, KVA. Stamp for details $48.00.
Wilfred Picking, Somerset, Pa.

FOR SALE: Single tuned Regenerative, detector and
one siep amp. $42.00 complete in cabinet less bulbs.
2 step amplifier in cabinet $28.00. Photo on above
sets on request. Arthur Walser, Mich.

Chesaning,

~217 Kenoirons with sockets, used oniy 30 hours.
Price $75.00. Radio 9WQ, Carthage, 111,

8ZAC wants sell Saunders loose-coupler, beautiful in-
strument, $12; shori wave regenerative with two-
step amplifier $54.00. Bargain. Clifford Galloway,
Barnesville, Ohio.

RADIO SUPPLIES. We carry in stock a complete
line of radio supplies. Everything from completie
sets to aerial wire. Send us your orders for Cun-
ningham Tubes, Eveready B Batteries, Magnavox R
3. Loud 3peakers and Power Amplifiers, Head Scts,
Marshall-Gerken Vario-Couplers and Variometers, De-
tector and Amplifier Panels, Crosley Sockets and
Rheostats, Write or wire for real service. Rozum
Motor Co., Mitchell, 5. D,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

'
beNyse, 203 Spcedwell Ave.,, Morristown, N. J.

TWO VARIOMETF ERS. 1 Variocoupler assémbled,
$13.50; Radio supplies at bargain prices. Radio Sup-
ply House, West Mansfield, Ohie.

BKUMA YRISBUG. Beginners do master Wireless
{ode thirty minutes to two hours after limited prac-
tice do pass Govt. examination obtain license. Forty
page Booklet information and reports from 240 self
instructed beginners mailed for ten red stamps. Dodge,
Box 210, Mamaroneck, N, Y.

Do You Know What You'’ve Missed ?

Fill out your files. You need these QSTs for
their wealth of practical information as well
as historical value.

QFFER NO. 1.—Qctober 1916, May to August
1917, inclusive; June and July, 1919,
postpaid for ...................51.00

QOFFER NO. 2—April to December 1920, in-
clusive, postpaid for.............$1.00

OFFER NOQ, 3-—March to November 1921, in-
clusive, postpaid for .............$1.00

ALL THREE OFFERS FOR...........$%2.50

QST, Kennedy Bldg.,, HARTFORD, CONN.
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CRYSTAL DETECTOR STAND
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Shaft solidly em-
bedded to Knob,
cannot work loose
45¢. Prepaid

Any style Lever up
to 13 in. radius.
Guaranteed not to
work loose here i &
Nut does not bind this part, 3
but shoulder on shaft.
Continental Electric Co.
117 East 129 St. N., N. Y.

N s
\\:‘\, W) /

'WIRELESS ’”j
CATALOGUE

555 Whether you are interested |
== in a complete radio receiving E
=3 atfit, or a half s dozen§
vinding posts, you'll find the
artienlar  instrument, be
or your needs, in Corwin's
s atalogue. Send 10 cents. @
== (eredited to your first «:ip ‘der) X
=== or your copy today
=24 Where's the nearest mailbox?

A HCORWIN&QO.
4West Park St.Dept. -»
Newark Newferseu

/KELLOG V.T SOCKET
the durable =ocket

#ellng molded lamp sockets fit all
atandard four prong based vacuum
tubes. FExtra heavy zolid base g
inches thick. konr German silver
springs  with rounded ends firm-
he!d in position in deep grooves, exnnof touch
moummw surface. Double ond nicke! plated bind-
t Conneetions can be wmade under the
£ oas well as Ab ove, & praetieaily indesirue-
tible vonstruction. %3¢ eanch, postpaid.
COMPLETE RADIO EQUIPMENT
The item above isx merely a sample of the seeds
len, line of radio equipment that iz handled hy
the Apex Radio Company. Ine.  All orders for
sockeis or other standard eguipment will be filled
the day received. Hend two cent stamp for our
new price bulletin.

APEX RADIO CO., Inc. 15 b St

PHONES

Federal 2,200 ohms........ £8.00
Brandes :'3,()(')0 ohms. 8.00
Kellogg 2

Murdock _,0()() ohms. ... 5.00

Murdock 3,000 ohms__...... §.00

Wilkinsburg Wireless Shop

711 Penn Ave., Wilkinsburg, Pa.
Phone Franklin 426

Mail ordera filled wpon receipt of money order
ov shipped C.0.D. Parcel Post

;
!
,A00 ohms..ea, 10.2¢ k
i
j
i
§

'i

WIRELESS TELEPHONE AND RADIO APPARATUS

{Complete Sets)

CLARK & MILLS ELECTRIC COMPANY

ELECTRAGISTS
75 Newbury 5t.,, BOSTON
Tels., Back Bay 355 & 388 & #2908
1444 Massachusetts Ave., CAMBRIDGE
Tel, University 1169
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Erect aerial, hook on batteries,
insert tubes and listen

Unexcelled for C. W. reception

ESTED, proven units are combined
in this outfit to make a complete

set without & weak link. The tuner is
the famous Paragon R.A., Ten vegenera-
tive receivers —the worlds leading short
wave tuner. To this is added iis com-
panion instrument, Paragon DA-2 Vac-
uum Tube Detector and two-step am-
plifier. Then comes the Radio Magna-
vox, which sends wireless telephone con-
certs as well ag code, clearly all over a
room or hall without detracting from the
original tonal qualities., For sharp tun-
ing head phones are provided—DBaldwin
type (Y’ standard of the world. Every
item of aceegsory equipment is supplied
~—0f & (uality consistent with the Para-
gon ipstruments that form the heart of
this set. This includes 8 Radiotron vae-
unm tubes, 3 KEveready “B” Batteries,

1 80-80 Ampere-hour storage bhattery,
specially built for radio work, and our
Number 3 anienna equipment, with wire
and insulators for a 4 wire 100 ft. aerial,
lead-in wire, ground clamp, ete.

Not a single item is omitted for a
complete installation. The actual work
of installation is reduced to a minimum.
Simply put up your aerial, insert tubes,
hook-on batteries, make an easy ground
connection—and you ave ready to listen

The price complete is $258.50. (ual-
ity considered, we confidently recom-
mend this outfit as today’s best buy in
radio. If you live in New York examine
this equipment at the Continental store,
If you live farther away, order by mail
Shipment immediately, by sxpress, ac-
companied by the Continental guarantee
of satisfaction.

CONTINENTAL

RADIO AND ELECTRIC CORP.
DEPT. B4. 6 WARREN STREET, N. Y. C.
“New Veork's Leading Wireless House™
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What Determines Signal Strength

in Variable Condensers

Strength of signals, when you use a variable condenser, de-

pends on low “effective resistance.” In most ordinary commer-

cial types this resistance lies between two and fifteen ohms.

The ¢(oNNECTICUT Variable Condenser
(About % actual size)
Portable Type

Compare this with the CONNEC-
TICUT Variable Condenser,about
0.2 ohms. This low comparative
resistance not only permits, but

insures, strength of signals.

There are other advantages—

compactness, fine adjustments,
stable in any position, sensitive-
nessg—any one of which should
make the CONNECTICUT type
vour choice of variable conden-

sers,

Write for bulletin A8, showing con-

densers and other radio apparatus.
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An Range
Accurate 150-400
Wavemeter Meters

Price

In the mad seramble to meet the demand for broad-
cast receivers, we have not forgoiten reguirements
of veteran enthusiasts.

Here are some of them: A WAVEMETER, fine
for tuning CW or phone sets, always useful as
zingle cirenit tuner, variable condenser or impedance
coupler for v, amplifiers. A real LIGHTNING
AWITCH and Navy Type SEND-RECEIVE
SWITCH to complete your station. A GROUNDED
SHORT GAP for your receiving aerial. ~

Ask vyour dealer or write for free Bulletin H,
descriptive of these essentials.

205 College Avenue
MEDFORD HILLSIDE, MASS.
New York District Office Chicago District Office
13 PARK ROW 602 50. DEARBORN ST.
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