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Forest Interpanel Radio Equipment

Shown above, consisting of four units, five panels,
coithout tubes or batteries, Price, complete, $189.50

‘The Interpanel set consists of a series of ganels, each complete
in itself, but designed for combination with the other panels.
Panels sold separately, with or without cabinets. Radiophone
and receiving equipment in this form provide the utmost in
simplicity of operation. Reguest Special Literature.

Westinghouse
The high grade Westine-
house regenerative ‘l'uner
and tube detector-amplifier
provide a most efficient set
for code and phone re-
ception over all amateur

THE PACENT and normal ship wave
T : length ranges. Tests con-
UNIVERSAL PLUG ducted in our own labora-
May be used to “plug tories_justify us in recom-
in” a telephone headset, a mending this apparatus un-

reservedly. Its operation
is  simplicity  itself, — its
tuning exceptionally sharp,

microphone transmitter, a
manipulating key, a load-

ing inductance, ete. In —its performance, day in
fact, its adaptability ren- and day out, remarkable,
ders its_name synonymous Tyve R A Short Wave
with its uses. Tuner Style 307189, 180-700

meters. Price $65.00

Price, §2.00 Literature gladly sent free

«Shipping Weight 1 1b.) on request.
ATLANTIC .

INCORPORATED
88 Broad Street Branch:-—15 Temple Street

Boston, 9 Mass. Portland, Maine
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ALBANY, M. Y.
Shotion Radie Mg, Co.
8 Market 8t.

ASHEVILLE, N, C.
Hi-Grade Wireless Instru-
ment Co.

ATLANTIC CITY., N. J,
Paramount Radio Supply
518 N. Connecticut Ave.

BOSTON, MASS,
Atlantic Radio Co.
88 Hroad St
BROOKLYN, N. Y.
Kelly & Phillips,
312 Flatbush Ave.
CHICAGO, [LL.
Chicago Hadio Lab.
1816 Carmen Ave
EUREKA, ILL.
Klaus Radio Co.
Branch, Peoria, IlL
KANSAS CITY, MO.
MeCreary FRadio Supply
4th and Delaware Sts.
NEW BRUNSWICK
NEW JERSEY
Geo. N. DeLaplaine
806 George St and
gth & Magnolia Sts.
NEW ORLEANS, LA,
Rose Radio Supply.
604 Gravier Si.
NEWARK, N, J.
A, H, Corwin & Co.
4 West Park 5t
OMAHA, NEBRASKA
-8B Radio Supply Co.
406 Brown Building.
PHILADELPHIA, PENN.
Philadelphia School of
‘Wireless Telegraphy
Broad and Cherry Sts,
PITTSBURGH., PENN.
Radio Blectrie Co.,
3807 Fifth Ave,
PORTLAND, ME.
Atantic Radio Co.,
16 Templie St
PROVIDENCE, R. L
fthode Island Blec. Equip.

Q00

Co,
45 Washington Bt

SCRANTON, PENN.
Shotton Rdio Mfg. Co.
P, 0O, Box 3
Branch, & Kingsbury St
JamestBwn, N. Y.

SEATTLE, WASH.
Nortbwest liadio Service

Co.

609 Fourth Ave.

WASHINGTON, In O,
Bastern Radio & Elee-
tric o,

1405 Florida Avenune.

WICHITA, HKaN,

The (osradio Coo
17256 Fairmount Ave.

Canadian
BIENVILLE, QUE, CAN.
Candian Radio Mfg. Co.

MONTREAL, £.Q. CAN
J.7 B, Miller
136 Vendome Ave, NG

TAN

RADISCO

€ 7 «] ' L] ¥
Your Assurance of Satisfactory Performance”

Accurate as a high priced watch:

Qne fiYe hlln(}redth of an inch, ¢.002), a tiny frac-
tion of a hair’s breadth,—that’s the standard of
measurement that makes the

NEW RADISCO
"VARIO-COUPLER

Fhe inost perfeetly constructed coupler you ean
buy.

You can take replacement purts for this coupler
at random, and find that in all essential dimen-
sions they will vary less than one five hundredth
of an inch. Amnything but & perfeet fit is im-
possible.

And, the standardized methods that produce such
upvarying accuracy. also result in savings that
give you unegualled value per dollar. )
Oxamine this new coupler at the nearesi Radisco
ageney listed at the side. See for yourself the
excellent quality Formiea, Brass, and moulded com-
position used thruout. Then invest $7.50 in per-
manent satisfaction!

RADIO DISTRIBUTING COMPANY
NEWARK, NEW JERSEY

Your Assurance of Satisfactory Performance”

ATWAVE MENTION O €T WHEN WRITING T0O ADVERTISFRS_ Y- —_ - -— -




PACENT
UNIVERSAL
PLUG

THE ONLY PLUG FOR RADIO. NO CONNECTIONS TO SOLD-
ER. CONNECTED IN A JIFFY. ESSENTIAL FOR MODERN RADIO.
FOR TRANSMISSION AND RECEPTION. APPROVED BY THE
NAVY DEPARTMENT. USED BY COMMERCIAL COMPANIES. EN-
DORSED BY FOREMOST AMATEURS. OBTAINABLE FROM YOUR
DEALER.

PRICE, $2.00

Dubilier Price
Universal $2.00
Condenser '

SUPPLIED IN MOST USED CAPACITIES. FOR TRANSMISSION
AND RECEPTION. ESPECIALLY DESIGNED FOR C. W. WILL
CARRY ONE AMPERE AT 1000 VOLTS. RUGGEDLY (CON-
STRUCTED. HAS CONSTANT CAPACITY. APPROVED BY OUR
GOVERNMENT. EASILY MOUNTED ANYWHERE. OF UNIVER-
SAL RADIO USE.

We shall be pleased to send you bulleting describing the above and our
other products on rveceipt of five cents in stamps.

AMATEURS AND EXPERIMENTERS-—(zet in touch with your dealer.
NEALERS—Write immediately for our liberal discounts.

SOLE DISTRIBUTORS FOR -
Wicony's Complete Line of “Eventual” Apparatus.

Duo-Lateral Coils, Pacent Universal Plugs, Sullivan Apparatus,
Standard VT Batteries, Dubilier Condensers, Seibt Condensers,

Special Distributors for Brandes Phones

Pacent Electric Company, Inc.

Louis (ierard Pacent, President

150 Nassau Street, fieckoman 5510 New York City 2

LWAYS MENTION Q8T WHEN WRITING TO ADVERTISERS
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Aagazine Devoted Exclusive}y {0 the Radio Amateur

A Receiving Tuner ;"or C.W.

©) you believe it possible that C.W.
¢an be tuned in much easier than
spark? Accustomed as vou are to
the modern regenerator with its
multi-controls, where the plate cir-
cuait has to be carefully tuned to the grid
eircuit and then retuned each time the
grid circuit is varied, to say nothing of
eritical adjustments of antenna eircuit and
eoupling, no doubt it sounds improbable,
and indeed it is a hard job on our regener-
ators. .But.can you imagine a tuner that

has beenn devised by Mr. John L. Reinartz,
1QP, of South Manchester, Conn., and
forms the basis for this article. .
C.W. transmitters have been progressing
faster in recent months than C.W. re-
ceivers, and the difficulty of tuning it in
has been holding back development. Our
regenerative tuners, expressly designed to
work almost but not quite up to the os-
cillating point, are being found unsuited
to C.W. reception because of the length of
time required to perfect the various ad-

FEEDBACK mo

would uscillate nicely at whatever wave
dength the grid eircuit was funed to, and
in which the serial civeuit and coupling
didn’t have to be adjusted at all, so that
all that would be necessary would be io
gtart it oscillating and vary the secondary
and then be able to hear the C.W. stations
ag you pass their waves, be able to stop
without effort on any of them or to switech
almost instantly back and forth from one
to the other and find them always in the
same spot, and all totally free from capa-
gity effects? A get that does these things

justments on a given signal. Most of the
circuits finding favor for receiving C.W.
employ a capacity feedback in one form
or another, rather than the tuned plate
cireuit, which former gives stable oscilla-
tion over a wide range of secondary-cireuit
wave lengths. The new Westinghouse tuner
with its tickler feedback and with vario-
meter and condenser on the same shaft,
is also very convenient for COW. The
tuner described below can be built by any
amateur at a triflimg cost, and altho CW.
is its piece de vesistunce it is almost ag
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good as the tuned-plate-circuit regener-
ators for spark work.

The photographs show the outside and
interior of Mr. Reinartz’ funer, and the
hook-up (with an extra switch, to be men-
tioned later) iz shown in the schematie
diagram. The main inductance TL is a
home-made ‘“‘spider-web” tyvpe with a 2-
inch center hole, wound with No. 22 cotton-
covered wire with turns and taps as shown
in detail under the hook-up, the taps being
made by making long loopg at the proper
turn, baring the wire and soldering close
to the winding, and continuing. Now this
main inductance is the only one entering
into the actual tuning of the set, and the
feedback is primarily by weans of a con-
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the photographs has no taps on the secon-
dary and this condenser is therefore the
sole means for funing it. However, Mr.
Reinartz finds that somewhat betier ve-
sults are obtained by baving a few taps on
the winding so that more inductance can be
used and less capacity be necessary for
reaching the longer waves. A-:mrdmgly 3
switch T8 is sbown in the hook-up, and is
the rvight-hand switch in the detail draw-
ing of the main inductance. GC is a 43-

plate wvariable grid condenser, which is
often an advantage over the fixed grid

condenser altho very good results are
obtained with the latter. RC is a 43-plate
variable to conirol regeneration. The %-

point switch AS varies the aerial circuit

L io 12

denser, but difficulty is experienced in inductance, which is part of the main in-
. AN
NIVUHO YL
FINVIONANT
NIV
OGN
THONT GHE9 XN
FiVId XY
making such a clecuit oscillate at very ductance and therefore very closely coupled
short wave lengths and for this veason to the secondary winding, from ]
two auxiliary inductances ave introduczd turns. This is the switch appearing in the

into the eircuit to give a greater measure
of coupling between grid and plate cireuits.
These are indicated at T, and T, and c¢on-
sist of 25-turn coils of construciion similar
to the main inductance but without taps.
If the constructor desires, these coils can
be made by “jumble-winding” the proper
number of turns on a "-mch tube, t dking
off, and taping. In the set illustrated the
spider-web form was lowed, ard the
shape of the c¢oil pre~elwd by Applvmg‘ a
little sealing-wax at various points to
stitffen it. The auxilary inductances are
mounted on each side of the main one, by
fastening them with =zealing wax to short
shafts acluated by the two small knobs
at the top of the paneL Their ('(iupling,
’therefore, 15 wvia the wain inductance

‘There iz one adjustment of these umpllngs
that will be found best for a given acrial

and tube djustment, and “when onece
secured the ecoupling need never be dis-
turbed,

TC is a2 23-plate coffdenser for tuning
the secondary circuit. The set shown in

lower center of the panel, If the 3-point
switch TS is added, the itwo switches could
be pilaced side by side at the bottom of
the panel. The detail drawing of the main
inductance shows the number of turns be-
tween each switch-point and should be
caretully followed.

The initial adjustments of the set are a
little tricky. The negative terminal of the
B battery smusi be connected to the positive
terminal of the A hdtterv, and fhi@ puint
gr(unded ,,,,,,
grid circuits of mmw should mnnect wlth
the negative side of the A battery.
polarvity of the two iickler coils must be
right—~they will work in one dirvection and
not in the other.

On an average amateur aerial the sei
will tune from 150 to 450 meters and wiil
regenerate or oseillate over the ontire
range. [t requires a somewhat greater
detector filament eurrent than is necessary
for the same tube in a tuned-plate-circuit
regenerator, and if results are not at first
obtained, the filament should be c¢vrowded

The -
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a little. Tune with condenser TC and re-
generate with condenser RC. Turning RC
a little past the regenerative point, the bulb
will osullate, independent of the aerial c¢ir-
cuit adjustment, and its irequency will
depend bubstantlallv on the secondary cir-

\\

¥Ts

cuit adjustment, so that the latter may be
varied thruout its range with the bulb
nscillating nicely at every wave length.
The primary vircuit acts as if it were
aperiodic and probably functions purely

Rotten

QST
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thru shock cxcitation, as its adjustment
has very little effect on wave length. On
the first tap the set tunes very sharply,
there being but one turn in the ‘aerial cir-
cuit, and will accurately measure incoming
waves if calibrated, while on the seventh
tap the tuning is qulte broad for CW. In
general the first tap should be used for
very short waves and the third for the
hlgher waves. With the bulb oscillating,
C.W. signals will be heard when the local
frequency differs from that of the incoming
signal by an audible beat note. It is fairly
easy to stop on any desired signal, and
the condenser RC provides a fine adjust-
ment for varying the note to any pitch
desired. The movable plates of condenser
TC are connected to earth, while the aerial
c¢onnection to condenser RC is made to the
movable plates, with the vesult that ne
vapacity effects from the operator’s hands
are noticeable.

This circuit is equally adaptable to long
wave receivers by making TC of the proper
size, and is a very {air transmitter. With
the detector bulb oscillating a key or
microphone may be placed in the ground
lead znd local communication had without
difficulty.

Mr. Reinartz kindly volunteers to an-
swer any duestions concerning the set. A
stamped addressed return envelope should
be e¢nclosed with communications.

Nerves

By The Old Man

from our mvstprmus friend, 0. M.,

*Salmost teo good to he true, fellows, but after many months of silence we have again heard
and just as we suspicted he has been fooling with this CW.

stuif. Read it and v«eep—--Ldltnr.
FELL. son, it is sume moons ginee

/ T have taken this pen in hand to
write vou about things that are

votten. 1 reckon there have been

g plenty of rotten fhingq to write

zbout, what v*nh the income tax and try-
ing to wet a .W. set to work, but it has
not seemed safe fo venture. Lord Helpus,
but I counld tell some things that are so
raotten they would bring tears {o the eyes
of a cigar store Indian but, to be honest,
T don't dare. ['ve lost ﬁwo of the best
friends # man ever had, darned near got
divorced twice, burned myseif with the
high veoltage D.C. stuff until my hands
hurt all over, and set fire to the house twice,
frying to get une measley ampere of W,
into the antenna. When our nerves pot
steadied und it is safe to make a few com-
ments without starting a fight maybe I
will dare tell about it. It might be funny

six months from now, but at date it would
prohably incite somebody o murder.

You know, son, I have it figured out that
this radio business gets your nerves uafter
a while. We radio bugs are rapidly be-
coming temperamental, like a lot of opera
singers. 1 mever saw such a hair-trigger
fot of folks asg o elass. 1 am going to
organize the N.W.(C. (Nervous Wreck
(lub) and inake wmyself president of it
and get vheap rateg at some 5dnatnrium-
wheze there is a (hame to put up & wire
in the air. Then maybe we can kill or cure
ourselves and get along with less wrang-
ling aver small points. Why I have seen
the time when nerves got so on edge that
close friends have had to be separated in
an argument whether Beeman’s Pepsin
was or was not hetter than Wrigley's
Spearmint, We work so blamed hard and
we want what we want when we want it
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®s0 passionately, and we sit up to such
deadly hours at night and take se little
sleep that we just naturally get edgy and
jumpy. It takes less to start a row among
radio bugs than in any other class of
people on earth, [ reckon. Sometimes it
gets downright funny, if wvou have a
sufficiently sensitive bulb in your sense of
humor, but during the heat of the argu-
ment it is far from funny. The funniest
case of nerves vet recorded happened here

T.0.M.,PRES. NW C. DEAR 3iR:
JUST BURNY QUT TWO MORE [~

SO WATT TUBES. MAY 1 JOIN],
YOUR CLUB ? SIG. §SOL &

. ...organize the N. W, Ciub.... and
get cheap rates at some sanatorium.

the other night, and I think the parties
invoived may stand for a recital of it. I
have carried a smile around on my face
for & week thinking about it and bv Heck
1 believe 1 will break my long silence and
tell it to the gang.

It was one of the many by-products of
our C.W. experiments. C.W. has a good
many by-produets, as some of the fellows
well know by this time. You all remember
our Radio Club, and Final Authority with
his glasses, Radical with the eternal chip
on his shoulder and the direct way of
gouing at things, and our husky President
with the determined wmanner and the
strong right arm. Well, as per usual,
¥inal was the gout. Final always was
eonsiderably touchy as to nerves. It never
took much to scare him. He was always
strong on theory and weak on the nractxcai
things of life. When anything got to turn-
ing over faster than 2500 r.p.m, Final
was for stepping one pace to the rear and
wrinkling up his finely chiseled brow in
gxpectation of the worst happening. He
belongs at a receiving set and not shere
the machinery is noisy and moving fast.
Radical, on the contrary, has no nerves.
They van out of nerves when they built
him. He fears neither man, devil, nor the
Radio Inspector and has an insatiabie de-
sire o feel of everything with his bave
hands. The mare noise it makes and the
more fire it vomifs the better he likes it
He keeps wour heart in wyour mouth most

(7]
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of the time, when he is loose in the vicinity
of & transmitter. With C.W., where it
is an easy thing to get a jolt that will kill
you, he makes me nervous and jumpy. It
was Radical who taught me you could
grab hold of the lead in when you were
transmitting, provided vou grabhed in real
man fashion, He gave me palpitation once
when he grabbed my lead-in one night when
I was working my one kw. Thor on full
power. He says if you grab hold good and
golid it only prlckles, but if you dally with
it any it bites a piece out of you. OId
Kruse down at the Burean of Standards
ought to make some researches into this.

Final, Radical, the President, ¥Yours
Truly and Fmal’s Dad were all assembled
in Final’s cellar wot many nights ago,
trying to find where the daggone C.W. juice
was going to that ought to have been going
up the antenna via the hot wire ammeter.
There was a bunch of gtuff laid out on a
table, and a mad tangle of wires and in-
struments and things lying around all over
the place. Final knew where things went,
but I had not the remotest notion and I
am blessed if I believe weither Radical or
the President were much better off. On the
floor directly back of them was an A.C.
motor coupled to a D.C. generator, both
of which had seen betfer days. The coup-
ling was a huge monstrosity of cast iron,
Jeather disks, bolts, nuts and rubber tape.
The rubber tape wasg depended upon to hold
the business together. A couple of big U
tubes were mounted upon the table among
the maze of wires and if you were an
acrobat you conid stand between the table
and the wmotor-generator set .and inake
readings of & milli-ammeter, and not get
the seat of your pants chewed up by the
couplings. The plates in the U tubes were
white hot most of the time and threatening
to burn out and bring financial ruin upon
their owner and the NC. commutator on
rhe poor miserable generatnr wag screech-
ing bloody murder and spitting blue fire,
and the evil c¢oupling between the motor
and the generator was snarling and snap-
ping something dreadful. Under the ¢ir-
cumstances it may readily be imagined
that there was an air of nervous tension
pervading that cellar.

Final’s Dad had been attracted to the
cellar by the racket and the smell of
brimstone, as he put it, and wag an inter-
ested observer. He carried avound with
him a sly little twinkle in his eve and [
had & hunch in the beginning that he might
be up to something, Dad is & real dyed-
in-the-woal sport, He is not a whole lot
older that | am, and drinks home brew and
rlays poker Haturday nights with a gang
of his age. He made you wonder how such
a real he-man ever could have such &
nervous wvoung lady for a son as Final,
I think he hag wondered at it several times
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himself. Final's Dad regards radio from
the same slant that he regards hunting,
fishing, base ball and prize hghtmg if it
is a cade of sitting silently at a veceiving
set for a few hours he vets sleepy and loses
interest. But if there is something red
hot and making lots of noise and offering
chances of busting up, he is Johnnie-on-
the-spot. 8o Dad stuck around on this
evening, watching the D.C. fireworks and
listening to the snapping coupling with
admiration. The coupling blew up several
times during the tests and scattered cast
iron and bolts and nuts and leather disks
over the face of Nature, and Dad thought
it fine business. Final trled to explain to
him the formula governing centrifugal
force, and how unhealthy it might be to
stand in the plane of rotation of the coup-
ling when it busted, but Dad could not take
it in. {Onece or fw1ce he slyly kicked the
generator hearing with his foot, hoping, [
honestly believe, to make it bust again.

[t was getting late and we had been
there some time working hard making ad-
justments of inductance and capacity and
cur%mg Colpitts for ever getting up such
a cireuit, and getting just exactly nowhere,
when Dad passed me a wink and we drew
apart from the young men and went up
stairs and took a couple of bhottles out of
the ice box. After emptying them and
lighting two <resh stogies and hearing
about how he mixed his hops and his malt
extract, and when to add the yeast, we
returned to the cellar to see how the coup-
ling was getting on. Radical sniffed frank-
Iy and asked us how we got that way in
these dry days, but went en rowing with
Final about the effect of large capacity and
small inductance, the latest article in QST
by Warner to the contrary notwithstand-
ing. This was morve or less tiresome to
Dad and he strolled around the cellar
blowing great clouds of smoke from his
f"ree burning stogie. There was & hig
piece of about number fwenty gaunge sheet
iron on & bench and Dad feit of this and
reflected. Standing over against the other
end of the bench was a big brute of a ¢row
bar, Dad looked at the vrow har and at
the sheet iron and seemed to be sunk in
thought. I caught him steal a glance at
the three voung fellows bending over the
instruments on the hench, but I looked
away in time not to bhe caught watching.
I puessed the old boy with the twinkle
in his blue eyes was up to something, but
1 never dreamed what it turned out to he.
I smile now ag [ reflect upon how skillfully
he hatched his piot.

Final and Radical and the President had
decided to try an entirely new kink and
Dad came back to look on. He stood eyveing
the crazy coupling for a while and whether
he did somethmg to it or not, I don’t know,
but anyway she gave a szavage slap and

[42]

el

T

with & terrible roar busted again. Final
as usual nearly jumped out of his skin
and everybody dodged the flying hardware.
I put in & bid to stop long enough to fix
the blamed thing up right, but the younger
fellows vetoed my motion. Just like young
fellows, they did not want to stop long
enough to fix anything. Their nerves were

on edge and they wanted results. Dad
butted in here and took my side. He

pointed out the obvious fact that rubber
tape was not the best thing in the worid
with which to fix a coupling which had
to revolve at the tremendous speed of 7000
r.p.m., the point where Final said the
generator must run in order to get the
plate voltage which theory demanded. Dad
also pointed out the effect of getting hit
in the bean with one of the half-inch nuts.
He seemed to think it was taking chances.
He said the darned coupling shook and
rumbled too much to suit his taste and
that he considered it an altogether grossiy
disreputable piece of machinery. It might
go off any minute and kill them all right
there in their tracks and muss up the
cellar. He said it always made a fizzy
sound before it busted and he did not be-
lieve in a machine that made fizzy sounds.
He congidered that a very bad sign. He
had heard of a fily wheel that had busted
once and had killed most of the inhabitants

Dad let icose the most blood-curdling
vell in him.

of the town, cutting off arms and legs and
heads regardless of consequences. This
crazy muphng was likely to explode the
same way and send them all to Kingdom
Come. He grew eioguent, and 1 could not
help wyndering why he was laying it on
so thick. [ found out later he was en-
era;,ed in m:ttmg ms \tap:a tm the big show

Final and Radlcal and the President
took his words partly to heart. They
gpent fifteen minutes putting back the holts
and nuts and leather things, and got some
new tape and wrapped it arcund good and
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and then wired it down so it wwould
not come unstuek. Then they cleaned and
adjusted the business end of the D.C. gen-
erator and started in once more to take
readings with the new eircmit. I ot in-
terested and watched them closely. T took
note that Dad was over by the sheet iron
and the crow bar, but I did not pay much
attention to what he was doing. While we
were at bur busiest he came over and let
out a holler right back of us to look out.
‘Phe ¢oupling was fizzing again.  Final
thnught something had let go somewhere
and nearly jumped through the ceiling.
Radical himself gave a jerk. He was
getting screwed up himself after all the
trouble and the talk by Dad. [ confess
the yell brought me up all standing too.
My nerves were as edgy as anybody’s.
Thev decided the nzzv sound did not por-
tend anything serious and we went back
to changing the capacity and the induct-
ance and Laklng readings, We were vight
in the middle of the last combination when
there came the most blood-curdling gaw-
dawiul vell I ever heard from a white man.
Following it immediately came 2 perfect
whale of an explosion and cvash. [t was
vight back of us, and of course all hands
thought of the coupling and what Dad had
: ‘Well sir, vou never heard such a
goldarned ripping and roarving nor saw
Such’ w mix up in all vour born davs. [
went c¢lean over the motor- -generator set
and landed out in the eellar floor. Every
nerve in my body was taut as fiddle
sfring., Gasping for air, 1 glared around
wildly to see whatinhel had got adrift and
where the heavy parts were likely to «
down. I remember being :urpnsed
I looked wp and saw that the rooi v
atill an. [ expected to see the stars dhnw
me. My mouth tasted of copper. It always
does when 1 wei a real sockdolager of a
fright. I suppoge my cyes blazed and my

thick

hair stood up. [ acknowledge I had the
fright -of my lfe. What beiween the
hwarse vell and the terrific explosion, and

the state of ny nerves, { thought the hlg—
gesl, bust-up America had ever figured in
was vight here in town,

Final happened to be leaning over the
instruments and he projected himseif haif
way wover the fuble and lit in among the
bulbs and wives and odds a#nd ends. He
had jerked so when the bhust-up happened
ke had bumped Radical in the jaw with
the williammeter. Radical =aid later he
thought one of the hunks of cast iron had
it on him. He knew he was wortally
wounded because he could feel the hot life-
hiood dowing down his c¢hin. He was con-
~vinced his jugular vein had been severed
and that he was bleeding o death. He had
vecoiled zideways and had caromed off the
President and was heading in the general
direction oi the coupling., He zaid he had
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visions of sitting down hard upon the
rapidly rotating remains. To save himself
and the seat of his pants he had made
a frantic grab at the President in passing,
and had hooked into him somewhere. The
two of them got mixed, the wires connect-
ing the instruments Trhev were holdmg
pulled taut and «-napped and these two
agile voung men went into a tail spin.
They spiralled and side slipped and ex-
scuted the darndest hootchie-covtchie you
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v this time Final’s family had poured
dewn the stairs,

ever beheld trying to make a landing =lse-
where than on top of the coupling, which
hev both knew was directly behind them.
joshamighty, [ never imagined such &
whirling around of things and people!

When Finai got himself unsnarled from
the tangle of wire% and instruments and
settled down out in the middle of the floor,
all he could do was to jitter. He held
tight hold of a miserable bit of insulated
wire., What he thought he was going to do
with it I give up. After gazing wildly
around and muttering mwh@rentiv he looked
hard at his Dad. By this time [ had caught
on. My nevves were unstrung, but I eouid
understand things. Not so Final., He wag
in a beastly state of funk, Radical was
icoking at the coupling which was running
till and entirely normal, or a8 near normal
s it ever was. [ saw at once that Dad
was standing over by the big piece of sheet
iron, and was having an awful time frying
to control himself. His blue eyves were
twinkling away fike stars. The blg crow-
b
W

ar rested upon the sheet iron and a big

elt whowed across the full width of the
iatter. Dad had taken the crow-bar, lifted
it high over his head, let loose the most
blood curdling yell in him, snd had brought
the erow-har down on the sheet iron with
the huskiesi wallop he ecould command.
The whole thing was as plain as the hose
on vour face,

Final conld not grasp anything, His
nerves were shattered. He could see and
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also hear the coupling running, but he
was 80 sure of his theory that it had
busted that he did not take into account
what his eves and his ears showed. The
noise and the yell told him something big
and dangerous had let go and as the coup-
ling was on his mind it must be the coup-
jing that had busted. His face was pale
green. You could see that every nerve in
him was raw. He jittered something and
staggered over toward his Dad. The two
of them looked hard at each other at close
rahge for what seemed five minutes, and
then the following edifying conversation
ensued, each one velling at the other in
order to be heard zbove the racket of the
coupling, {As yet not a one of us had
the brains to shut off the motor- generator.)

Final jittered, “What hap—you—did
some—where—?”; to which Dad rveplied,
“Sure.” Final glared around to see if

anything heavy was coming his way, and
still elinging fast to the bit of wire, said,
“What was —where — T — Gogh!” Dad
thought this over aund came back with
“Yes, that's right.,” It seemed like a per-
fectly goud answer to Final. He asked
then something like, “What was it—why
1§ o VOW —or vell—where-——-mv head aches.”
1 don’t know how jong they would have
kept this drool up. Radical saw they were
getting nowhere, and as customarv with
him he came right to the pulnt He ‘valkcd
up to Dad, and looking at the sheet iron
and the welt across it and the crow-bar
said, “What for gawdsake happened?”
Hv this time Final’s younger brother and
his pretty sister and the hired girl and
his mother had poured down the stairs into
the cellar., Mother was trying to make up
her mind whether to be frightened or mad.
BShe demanded to know what had fallen
down and broke. You could see she was
in doubt between some wireless bust-up or
some home brew bust-up. Pretty sister
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was frightened and expected to see blood
and gurry scattered around. Young brother
thought it great stuff and searched for
some sign of the explosion. The hired girl
was all of a tremble and eyed me with
open suspicion. She had seen Dad and me
with the bhottles earlier in the evening.
Radical had the brains to shut off the
motor-generator at this point and as the
thing dawned upon him he began to iaugh.
Dlad explained to the assembled multitude
that they were conducting some New wire-
less experlments and: once in a while it
made some noise. No one had been chewed
up and the family would please go back
upstairs. The experiments were over and’
they would all be siopping pretty soon now.

Final looked around vacantly after the
crowd went, and no one seemed to want to
fool with C.W. any more that night. Every-
body’s nerves were pretty well frazzled and
so we went home. On the way home with
Radieal the latter chuckled to himself every
minute or so and when I dropped him at
his house he grinned and allowed as how
a rattling good time was had by all, and
that Final’'s Dad was some vadio bird. I
don’t know when we will pick up the Col-
pitts matter again. [ am going to lay off
a while until my nerves get straightened
out and my fingers get well. Somebody
says to ecut out the motor-generator idea
and use the sixty e¢yele juice on the plates.
But if it can't be made to drum and grunt
less than what I have heard in the air
coming from those hooligans with the five
watt tubes, I shall stick to the wmotor-
generator. But when it comes to coupling
up an A.C. motor to a D.C. high voltage
generator, I shall fix me up something that
does not have fo turn up fo 7000 v.p.m.
and make a noise like a drunken pneumatie
hammer badly out of repair. But by Heck
it will not be until 1 have taken a week to
rest up my nerves.

The Ideal Relay Spark Station

By R. C. Denny, 6CS

In two parts:

Part L

This is the Second Prize article in QST’s contest for practical material on spark sets. As
we stated in our mentlon of the subject in April
Mr. Denny's views, and attention is asked to the notes at the end of the article.

. admit that many of these guestions are matters of opinion and we do not wish to disparage
which is excellent and in the constructional data it contains in particulad
will be welcome information to many of our readers.—Editor,

. Mr. Denny's article,

QST, we cannot fully subscribe to some of
We frankly

‘The Mast
It is generally conceded that the high.
vertical aerial is the most successful for
transmitting the greatest distance with =
given amount of power. Then, since the
ideal yelay transmitter should cover the

wreatest possible distance with the rather
limited power of 1KW, a wvertical aerial
system should be the choice for such a
station. Inasmuch as the natural wave-
length required in an aerial for 200 meter
transmission should be 160 meters, or an
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electrically equivalent actual length of 100
feet, & mast or tower of that height would
be required for a truly vertical aerial.
The construction of a single mast or tower
and vertical aerial of the same height
would be impractical, as it would be diffi-
cult to insulate the aerial from the mast
and from the guys. To build two or three
masts to get sufficient clearance for a ver-
tical aerial of the same height would prove
costly, and reguire -<econsiderable apace.
However, by sacrificing say 259 of verti-
val height (and it is doubtful if this would

1I ¥
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reduce the frans-
mitting range ap-
preciably) it is per-
fectly feasible to
suspend a 100 foot
gerial from a 75
foot mast or tower,
and get plenty of
clearance. A mini-
mum of space is re-
quired for erecting
and guying & mast
or tower of this
sort, and that is the
principal vestriction
at most locations.
The following des-
cription of a tri-
angular section, lat-
ticed tower is taken
from an actual am-
atenur installation,
shown in the ac-
eompanying  photo-
graph entitied 95
Foot Amateur
Aerial”, In this
particular case the
tower sits on the
roof of a building -
20 feet high, but
this fact does mnot
aiter or in anyway

affect the design.

It will be seen from

the accompanying ;
triangular  section iy Sar}
drawings that the Satarl of jornts
tower is 50 feet

high, and that it FI1G. ¢ (B)

rests ot & square )

structure 20 feet high. The triangular
tower is built entirely of 1” x 2" material,
which may be e¢lear soft pine or
spruce. It is made in three sections which
are bolted together as shown. (Fig. 1.
The strut members should be fastened to
the vertical members with round head
wood serews, as they hold much beiter
than nails and are not so likely to split
the woond, The braces should be sawed
to fit and screwed in place to the vertical
members. 3"

The pole at the top is a 3" =3
seven feet long, which projects from the
top A feet. Through the top of this pole
ig fastened the eye bolt, which holds the
single sheave galvanized iron pulley, The
square tower isx a 2" xd” structure 20
foet high, braced as shown with 1" x 4"
pieces. The legs are spaced 10 feet at the
bottom =and taper to 4 feet at the top.
There is ampie space within this sguare
structure for the radio station if such be
the desire of the builder.

There ave two sefs of guys, three wires
each; ie. guyed in three directions out 35
feet from the foot of the tower. It is not
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absolutely necessary to guy out that far,
but in general the farther out the better,
depending somewhat upon the character of
the anchors. They should be in the ground
very firmly, as heavy winds exert a con-

95 Ft. Amateur Aerial

siderable pressure on such a tower. The
wuy wires are of No. 12 galvanized iron,
and are insulated every ten feet by a heavy
porcelain knob. The idea of this insula-
tion is to break up the lengths so that they
will not absorb energy from the aerial and
set up oscillations at anywhere near the
normal wave length. It is a good idea fo
paint the tower, and this should be done
with the three sections apart, so that the
joints get a coat also. Probably the easiest
way to erect this tower is to stand the
three sections on end inside the sgquare
structure, and having run a 150 {t. length
of beavy sash cord through the pulley,
boost a section up through the top. Fasten
on the top set of guys and bolt to the
second section; then boost again, and bolt
on the third section. Fasten on the second
set of guvs and give the final boost, allow-
ing the tower to vest on top of the square
structure. The tower shown in the hefore
mentioned photograpvh was erected in this
manner, reqguiring three men to handle the
guys, and four to boost and lift on the
tower. The photograph entitled “75
Foot Commercial Aerial” illustrates an-
other application of this same style of
trianguiar section fower of the same
weneral dimensions, one of two supporting
an inverted L. aerial.

QST
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Th= Aerial

The arrangement of an aerial on such a
tower as described depends somewhat upon
the location of the operating room. If at
the base of the tower, as is often the case,
the wires should be fanned out between
two of the sets of guys, and guyed out by
means of marlin twine. They are then
brought back together at the base of the
tower as shown. (Fig. 2.) The more
nearly vertical an aerial, the more wires
there will be required to obtain a given
capacity, owing to the decreased capaci-
tance to ground in a vertical system.
However, by using more wires than are
ordinarily used in a fHat horizontal aerial,
and spreading them out over & great area,
sufficient capacity may always be obtained.
Stranded or braided copper wire may be
used with very beneficial results; however,
golid copper wire of the larger sizes, No.
12 or 14, is generally very satisfactory.
All  connections should of course be
soldered, and it is very good practice to lay
out each wire of sufficient length to reach
the apparatus, so that the lead-in may be
formed by simply twisting all the wires
into a cable. A single wire might be
brought in on the opposite side of the
tower from the multiple aerial, and used
for receiving. A single wire so nearly

| I

75 Ft. Commercial Aerial

vertical would have very little capacity,
and the tendency for static charges to
eollect would bhe nil. Very little if any
induction should be noticed on an aerial
such as described. Neither will such a
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telephone lines in
extent,

interfere with
vieinity to any

system

the when {rans-

Petail construction of wooden triangular
section tower.
mitting, A glazed porcelain tube or cor

rugated composition bushing of some :
should be used for the entrance of the
jead-in. It is a wise precaution iz pro-
vide & ground switeh especially in local-
ities where electrical storms are prevalent.
This should be u single pole double throw
knife switeh, of 60 to 100 amperes capa-
¢ity, mounted outside the operating room,
and om some other material than slate,
which absorbh moisture. The switch should
be of zuch dimensions that there iz no
ieakage or brush discharge from the center
stud to the ground clip while transmitting.

The Change-Over Switch

This may be cither s zingle-pole double-
throw or a double-pole double-throw switch;
in either case it is generally provided with
an extra blade to start the spark gap
motor operating when thrown to the trans-
mitting position, 1t should be & aquick
operating device, and conveniently located,
preferably just back of or at one side of
the sending key. 'This switch also should

k of Kumuent dimensions to prevent
sbarking or ubhmg aeross from ueviai
o ground .vuimectmm, nd =houid have

farge surfaces in the elips. A pood simple
design of such a switch is shown in the
acveompanying drawing, Fig, {, which ig
seif «xplanatory,
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The Ground

The best ground connection thai most
amateurs have available is the Wdter pipe.
This is not a bad ground at all, if a clean
tight contact of considerable area can be
made ciose to where the pipe enters the
wround. Ground clamps should be used fov
this purpose, making sure that the pipe is
absolutely ¢lean. A heavy copper wire
or cable sbould be soldered to the clamp,
and led by the shortest possible route o
the apparatus., Precaution shoulid be taken
to ground gas pipes, by bonding them to
the water pipes at several points, so that
no difference of potential exists to cause
sparking and possibility of fire in event
of & gas leak. Very good grounds have
been made by burying several lengths of
galvanized chicken-wire fencing a few
inches underground, and then keeping the
ground wet down quite well. {Note 1.}

Transmitting Apparatus

It has probably been the experience of
s great many amateur radio operators
that the vonsistent operation of the trans.
mitting =et is & matter in which a great
many factors are involved., Blinking the
neighbors’ lights results in the power
company getting “ruffled up”, and buzzing
the neighborhood phones rouses the ire of
the telephone company., Often one’s wwn
{family objects to heing kept awake by the
spark, to say nothing oi the neighbors’
views on this breach of etiquette, Those
difficulties obviated, troubles develop else-
where. ndensers shoot out or the roiary
motor mets & kick-back and burns a field
open, or mayhe the key gets all “het” up
and sticks, or the contact points get loose,
,I‘heﬁe troubles can pretty neariy always 'i"e
remedied or obviated entireiy by the p
vhoice and layout of apparatus, and ahe
use of protective equipment.

The Transformer

If = man builds & transformer bevause
it seems cheaper than to buy one, he is
quite likely to skimp on materials o make
it still cheaper. YVery few amateurs are
competent to design and build transformers.
Usually due o poor design they draw ex-
cessive current, and trequentiv they have
poor or insufficient insulation herw@rn the
primary and secondary windings, leading
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eventually to leakage and breakdown. on the best condenser, to say nothing of

Home made transformers very ofien cause
the power and telephone companies con-
siderable trouble, and incidentally the
owner ulso.

;
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The hetter idea is to buy one of the re-
liable make of transformers on the market.
it would be commendable of the manu-
facturers if they made these transformers
with two-coil primaries, so that they could
be used in multmle on 110 volts or in g
on 220 volts, In the case of & LKW |
stallation, the power companies would very
likely be miore consentient to running in
a third wire, and changing the meter for
three wire 220/110 service, than to hang
a separate transformer for z special 110
volt cireuit, which would require a separate
meter also. Naturally a given transformer
working on 220 wvoits draws only haif the
current that it would on 110 wvolts; con-
seauently the lights would be aifected only
slightly, and the duty on the sending key
would not be wearly so severe,

A closed vore transformer of the non-
vegonant type is undoubtedly the best, as
this type of transformer will hold up their
voltage under load, and consequently work

very asatisfactorily over quite & range of
spark freyuencies. The high wvoltages of
20000 and  thereabout are not at all

ntial, They only inilict a punishment

what they o to & poor condenser. Such
voltage further neccessitates exceptionally
good insulation of the spark gap, and all
conductors o’r the oscillatory circuits. They
also result in abnormally high voltage on
the aerial, causing it to brush and lose 2
great amount of cnergy. Secondary vol-
tages of 5000 to 10000 have been found
entirely satisfactory in the case ol the
non- -resonant type of transformer. (Note
2.3

Protective Apparatus -

In the leads from the transformer
gsecondary to the condenser there should
be rveactance or choke coils, to prevent
high frequency currents getting back into
the transformer. Across  the primary
terminals of the transformer there shouid
be conected two 1 MFD. telephone eon-
densers in series, with the center or com-
mon connection wrounded. In addition to
this thme should be spark gaps from each
side of the cireunit to ground. 7This pro-
tection is to bleed off to ground any high
frequency current caused by induced
pn’(ennaiq of high frequency in the trans-
former. Such protection has generally
heen found very effective.

The Londenser
This piece of apparatus is probably the
most troublesume of all to contemplate.
it is no doubt less understood by the aver-
age amateur than any other part of the
apparatus. Dielectric strength of a
material should not he confused with its

insulating property. Many yood insulat-
ing wmaterials arve poor dielectrics. The

property of 2 material of heing able to
store an eleetro-static charge is probably
by reason of its peculiar molecuiar make-
up. The charge, no doubt, disarranges the
molecuies, which arve held in & state of
gstrain or tension, and the discharge is
caused by the veaction, when they resume
their original arrangement. A great many
insulating wmaterials simply da not have
the proper physical make-up.

Of sl dielectries, ;:la%% and mica are the
best. hmrd gla% easier Lo obtain than
wood miea, and is much cheaper. A con-
denser develops & certain amount of heat,
the same asz any power consuming aeva'

thervefore prmsmn should he made for
properly cooling it.  For this reasun, re-
gardless of the dielectric material, the

plates =hould not be stacked together in a
solid pack, but vather separated appreci-
ably o nllow dor the circulation of the
cooling medium, This is not done in the

wmoulded condenser, and is probably the
veason why =0 many of those units fail
The aveompanying drawmg (Fig, O

sives data

and dimensions of a very ve-
liable =ia p}atﬂ condenser to work under
oil, it ol zufficient capacity, abont .01
MED., for & 1 KW iustallation. and good *
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for voltages up to 20,000 or more, First
a galvanized iron or tin tank should be
made, to fit snugly into & stout wooden
box, of inside dimensions 16” x 16" x 7",
Twenty one pieces of clear double gd:reng’th
window glass, which is about #%” thick,
should be selected and cut to size, 13" x
15% ", Cut also 40 strips 1" :«:.13" to
serve as separators. The plates should be
thoroughly cleaned and dried. Forty pieces
of tinfoil should then be ¢ut to size, 10" x
127, Cut also forty strips 134" x 107, these
to serve as leads to the terminals,

{3ive one plate at a time a coat of white
shellac, and allow this to very nearly dry,
when the strips should be placed asg shown,
one on each side, with the 6 inches pro-
jecting over the edge. Then immediately

8 FiG 3
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the side opposite the terminal board. Then
place two of the glass strips on this, along
each end of the piate Upon these strips
place one of the {(a) plates, bringing the
leads up on top of the terminal block. Then
place two more of the glass strips as be-
fore and add a (b) plate. Proceed thus
alternating (a) and (b) plates, until ten
plates ave in position. The last plate will
be a (b), with separating strips along the
ends of 1t Now reverse a (b) plate end
for end and place it in position next to

the other (b) plate. Now add an (a)
plate reversed, and proceed thus, alfer-
nating (b) and {(a) plates, reversed as

mentioned, untii the ten are in place. The
terminals may now be gcrewed in place,
clamping the leads together tightly against

sticn threugh ao
oses, lined #1

apply a sheet of tinfoil to each side, placing
them centrally on the plate, and brushing
all air bubbles out along the edge as
applied. Now apply a coat of shellac all
over, excepting on the leads, and place in
a warm oven till the shellac is thoroughly
dry. Twenty plates should be thus pre-
pared, being exceedingly caveful not to tear
any of the leads.

Attention is called to the fact that the
leads are not placed the same on all plates,
for the wveason that when assembled, the
adjacent metallic surfaces must be of the
same potential, The oil is used iervely
as an insulating and cooling agent, and

not as a dielectric. Ten plates are made
up with leads as shown in {a) and ten
as in ¢(b);, in Fig. 3. Before assembling

the condenser, a2 terminal block shonld be
made of wood and fastened firmily in the
puamon shown, by soldering mnetal angles
io the side of the tank. To assemble the
condenser, place the oeoxtra glass plate
directly on the bottom of the tank, against

(&} Finte
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the block. The terminals may be of 34°
brass rod turned down on both ends and
threaded 8/32, and insulated with a wiece
of rubber tubing slipped down over them.
The metal plate under the terminal board
should be threaded and fastened to the ter-
minal board so that it will always be held
in place properly, with no chance of work-
ing loose and falling into the tank.

The condenser should now be filled with
oil, which should be done zlowly, first tilt-
ing the terminal side up considerably to
zllow the air to issue out from between
fhe plate\ as the oil vises, thus preventing
any aiv being trapped between plates. The
condenser should not he filled with oil until
it is placed in ils permanent resiing place,
as it is veory heavy and awkward to handle
after being flled. cover should be pro-
vided, as well as binding posts for the
terminals, It will be evident that on con-
necting the two adjacent terminals together
and the othevs across the transformer, we
are working the two seetions in series, and
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that as all adjacent ietallic surfaces are
of the same potential at = given instant,
there will be no tendency for sparking
across through the oil. Such a condenser
as this has been in service for a number of
vears, and used in thai time on several
transformers., with entire satisfaction,
gaving 2 very great safety factor. {Note
3.}
{Concinded wext issue)

Comment
Note 3. We must say, as we did re-
garding Mr. Mathews’ article, that we can-
not agree with the author that he
describes an ideal ground, and sgain we
would recommend & “‘Round’s round
ground” or, failing that, a svmmetrical
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arrangement of buried radial wires or a
radial counterpeise.

Note 2, We feel that -the ideal trans-
mitter should have the greatest possible
range for 1 k.w. input, and of course the
higher the voltage the more the power
that can be stored in a given condenser.
In our opinion, then, higher voltages than
Mr. Denny recommends are desirable for
average amateur operation.

Note 8. The 4" brass rod terminals
shown in the design. do not impress us as
ideal. We think there should be more
surface. [t will be appparent that the
design will permit the use of 1%4” ribbon
for terminals, instead of the small rod,
and this former we certainly recommend.

—-fditor,

A Radiophone Employing A.C. and

a Chemical Rectifier
By H. E, Bussey, 4Al

HE owner of the apparatus to be
described had for several years ex-
perimented with spark radio trans-
mission but, realizing the many ad-
vantages of tube transmission and

being in possession of a few 50 watt tubes,
decided to try out this phase of radio.

At the time experiments were started,
little information of value could be ob-
tained on circuits and circuit constants for
best results, and & large amount of, what
was to me, original work had to be done.
This description is not offered as a model,
or a theoretically correct solution of the
problem, but sets forth the practical work
done.

I had the tubes but no inductance or
source of plate voltage. A generator was
out of the guestion as a 1000 volt 100
watt generator was too expensive. [ had
a fair aerial and had done in excess of

1000 wmiles on 700 watts input with 60
cvyele non-synchronous spark transmission.
The aerial was poorly located and its capa-
city to surrounding objects too high and
its dimensions not ail that could be desired.
It consisted of 4 wire flat top 63 feet
tong, about 35 feet high, its natural period

e o

being 162 meters., A counterpoise ground
was wsed econsisting of wire netting of
an area about twice as great as the aerial
flat-top. The counterpoise was used be-
cause the ground resistance in this section
is unusually high, the c¢ity water pipes
siving & resisiance of 125 ohms at 110
volts 60 cyele A.C. by three-ground elimin-
ation method.

The first problem of plate supply was
solved by the use of a 24-jar chemical
rectifier. [ foresaw plenty of trouble with
this, but over 2z years’ operation has not
developed any. 110 volt 60 ecvele power
supply is used and, to smooth out, a con-
denser bank of 6 mfd, is used. The A.(.
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hum is very slight, and while it can be
heard when not speaking into transmitter,
it does not in the least interfere with
speech.

. The rectifier is made up of 24 guart
Jars. The electrodes are of lead and alum-
inum, each electrode 1” wide by 8”7 long,
supported 1 apart. The electrolyte is
a saturated solution of borax.

Filaments are lighted by A.C. from a
winding on same core as used to step up
110 volts to 1000 for the rectifier.

Many circuits were ‘tried and the choice
narrowed down to the one indicated as
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being the best under my conditions.

With one 50 watt tube, the antenna cur-
rent is 3.3 amperes, and CW telegraphy
has been reported at 700 miles—readable
6 feet from phones—with 2 stages. Phone
and buzzer-modulated have been heard GSA
at 350 miles, but modulation is not as
large a percentage as it will be later with
an improved modulation scheme.

The accompanying sketches illustrate
rectifier arrangement, also oscillation and
modulation circuits, and with their legends
will convey the necessary details of con-
struction.

The Radio Work of the Dept. of Commerce

By J. H. Dellinger, Ph. D.

Chief of Radio Laboratory, Burean of Standards,

of Standards.

~—Editor,

ANl of us should be informed on the activities of those departments of our government charged
with the development and administration of civilian radio.
QST, Dr. Dellinger tells in interesting fashion of the work of the Inspection Service and the
The Editon particularly nsks the attention of AR.R.
which these branches of our government are shown to be haudxcapped by lack of funds, and after
reading this article you are requested to read th: Editorial in this issue entitled “Friends of Ours.”

in this article, written especially for
Bureuu
L. members to the extent to-

INCE 1911, when regulation of radio
communication was bhegun by the
Department of Commerce, radio has
undergone & wonderful development.
The apparatus used has been changed,
the methods have been greatly improved,
and radio methods have hecome indispens-
able in marine and aeriul navigation, in
commerce, transportation, and the dis-
semination of information. The Atlantic
has been spanned by the human voice, not
only in a high power demonstration special-
ly prepared by the joint efforts of the most
powerful naval and commercial communi-
cation orvganizations of the world, but such
a feat hays alse been reported in the ordin-
ary working of the private amateur.

The technical progress and increasing
geope of radio has requlred increasing
activity in the Department of Commerce.
Indeed the rvesources of the Department
are at present inadequate to do justice fo
the work which it is called upon to per-
form. The two Bureaus principally con-
cerned are the Bureau of Navigation and
the Bureau of Standards. Because radio,
in its beginning, was principally used to
insure safety of vessels at sea, the ad-
ministration of the radio laws was placed
under the Bureau of ‘Navigation, “which
nupervwes safety and other maiters per-
taining to ~hlpq.

The Bureau of Nawgatlon inspects ship
radio installations, issues station and oper-
ator licenses, and enforces the provisions
ot the rvadio iaws, international conven-
tions, and Department vegulations. The
Bureau of Htandards is the technical

branch of the Department in vradio, and
assists the Bureau of Navigation in its
inspection and other work with technical
information, instruments and methods for
measurements, uand conduets special in-
vestigations on problems that arise in the
course of law enforcement.

Most of the radio and other work of
the Bureau of Standards is directly for
the public. A considerable part of the
work of the radio laboratory is of interest
to the amateur. Broadly, the work includes

radio vesearch, engineering, standardiza-
tion of =apparatus, a certain incidental

amount of operating, and the preparation
of technical information. .

The radio laboratory is housed in a two-
story laboratory hmldmg, adjacent to the

wlectrlcal bulldmg of the Bureau. This
building is devoted exclusively to radio
work. The Bureau laboratory occupies

the upper floor, the lower floor being the
location of pesearch laborvatories of the
Navy Department and the Signal Corps.
Standards are established and improve-
ments made in the aceuracy of standard-
ization of frequency {(wave length), capa-
city, inductance, and resistance, all at radio
frequencies, The radio laboratory assists
in the standardization of definifions for
radio terms, symbols for radio instruments
and appamtus. and endeavors fo kpep an
up-to-date file of standard definitions,
abbreviations, ete. A comprehensive refer-
ence list {now containing sbout 10,000
references) is maintained and kept up to
date by the examination of current periodi-
cal and other radio literature. A detailed
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radio subject classification has been de-
vised and is used in the filing of references
and other information. In these ways and
by reports, publications, ete., the laboratorv
serves as a clearing-house for radio in-
formation.

The Bureau's research work is largely
on fundamental principles and methods of
measurement in such fields as radio waves,

antennas, electron tubes and amplifiers,
high-frequency telephony, radio instru-
ments, and properties of materials. The

work on antennas includes studies of coil
antennas, condenser antennas, and other
types., to determine the basis of correct
design of an antenna for any particular
purpose. (ne object of such work is to
secure enough data about antennas so that
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proved wire telephony, has been one of
the principal objects of research in the
Burean radio laboratory. The work on
this mcludeb the measurement of proper-
ties of various types of tubes and the re-
lation of these properties to performance as
generators, detectors, and amplifiers of al-
ternating currents. 5pec1al methods of
measurement are developed for this work,
and standard tubes prepared. Among the
principal applications of electron tubes are
radio telephony and hlgh—frequencv wire
telephony. The wvarious cireuits and
methods studied, including novel
methods.

The Bureau co-operates in radio re-
search and does radio engineering work
for a considerable number of other

are

AIRPLANE VIEW OF

it will be possible to predetermine received
eurrent when transmitting current and
distance are known. This is closely re-
iated with the vresearch work on radio
waves.

A good example of research on radio
wave phencmena is the study of fading,
made juintly by the American Radio Relay
League and the Bureau. The nature of
the subject studied made large-scale tests
of this kind very much more valuable than
any work which the Bureau could do un-
aided. The data secured are most valuable,
and supplement satisfactorily theoretical
studies made by the Bureau. The under-
standing of fading and also of strays and

other radio transmission phenomena is
materially advanced as a result of these
iesis.

The electron fube, which has revolution-
ized radio ¢communication and greatly im-

THE BUREAU OF

STANDARDS

branches of the Government. Some of
these projects have wital connection with
the future possibilities and wide extension
of the use of radio. A conspicuous example
is co-operation with the Bureau of Light-
houses {also of the Department of Com-
merce} in establishing the radio fog sig-
nal system. The Bureau of Standards
developed automatic transmitting sets for
installation at lighthouses as well as a
radio compass or direction finder ontfit for
use on ships in conjunction with the regular
ship’s compass, The two Bureaus jointly
tried these under practical conditions, and
the Bureau of Lighthouses now has radio
heacens in operation at three light stations
near New YVork City. Any vesgel equipped
with « radio direetion finder can both
navigate and determine its position in any
fog by the aid of these radio signals. The
system will be extended to other parts of
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our ¢oasts when the Bureau of lLighthouses
secures funds for the purpose.

The work of the Bureau of Navigation
is carried on mainly through the radio
inspectors, there being ome in each rvadio
district with assistant inspectors in some
districts. ‘The offices of the inspectors are
at Boston, New York, Baltimore, New
Orleans, San Francisco, Seattle, Detrvoit,
and Chicago. One of their first duties is
the inspection of radio apparatus on ships.
During the last fiscal year they made 5400
inspections of ship radio apparatus, re-
sulting in the discovery of over 800 defects
in apparatus. In many cases they assisted
and instructed operators in the proper cave
and use of the radio equipment.

The ingpectors’ duties are hy no means
limited to ship inspections. They examine
prospective operators and issue licenses.
In the year preceding July 1, 1920, about
5000 eommercial operators’ licenses were
issued, three ti%hes as many as during any
previous year. This was not the total num-
ber of applicants examined; over 3000
applicants failed to pass the examinations,
showing that = high standard of skill was
maintained in the granting of licenses.
During the same period over 6000 amatenr
first and second grade licenses were issued.
This kind of work continues to increase;
thus over 1000 amateur licenses were
issued in February, 1921, and still more
in March. The examination and licensing
of stations also keeps pace with the in-
creasing task of hcenxmg operators.

The radio laws require the Deparitment
of Commerce fo enforce all laws, regula-
tions, =nd international conventions rati-
fied by the 1. &, relating to radio. Out-
side of the licensing and ship inspection
work mentioned, the Depariment has been
able to do relatively little with the small
furce at its dlbpobal There are imany
provisions of the laws, notably the re-
dguirements ag io wave length and decre-
ment, which the Department should be able
to enforce more actively, To be sure, the
Department has received excellent co-
operation from the radio fraternity gener-
aily, but the radio inspection force should
e .1dequate to assist people to compiy with
z‘hp Iaw and cope with such offenders as do

E as the amateurs are concerned,
ndruculanv whole-hearted co-vperation has
been the rule. The amateurs seem to ap-
preceiate that the Department has always

had their mfe‘rr%ts in mind, Thev have
even come forward with plans for policing
themselv such 2 plan has had ndrtlcu-

far success in the Chicagu area,
well be extended widely,

The necessary provisions 1o insure ade-
dquate administration of the radio laws in-
clude increases in the number and in the
qualifications of inspectors and in the

and it may

[ ) RPN 3 9N
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equipment 4t their disposal. In one
distriet one inspector, single banded, has
jurisdiction over one guarter of the United
Siates: he has more than hie can do te
keep up with the routine of licensing and
tainly can not undertake inspection of
isting stations, Not only must more
mbpecturs be provided but the Pepartment
must be able to hoid good men when they
are obtained. The low sulary paid the
inspectors {s notorious among radio men
and most of the experienced inspectors have
naturally left the service.

The inspectors must have a certain
amount of modern equipment if they are
even to attempt to enforce the laws. Each
inspector should have a well designed di-
rection finder and receiving outfit to assist
in locating offenders. To make the ex-
amination of operators more practical, and
for other purposes, the inspector should
have a radio transmitting set. For the
inspection work now heing done, it is im-
perative that the inspectors’ measuring in-
struments be extended to cover the long
wave lengths and very small decrements
now used.

In the technical laboratory work done at
the Bureau of Standards as well as in the
field and inspection work done by the Bur-
ean of Navigation, the Department needs
increased support for its radio work. The
work of the radio laboratory has been in
part carried on by allotments of funds
from other departments. Huch allotments
eannot he continued because of reductions
in the other departments’ appropriations
and the result is that the money avail-
able for carrying on the Bureau of
Standards’ radio work this year is half
of what it was two yvears ago, and the sum
appropriated for the next fiscal vear is
only a third. This is especially regrettable
at & time when the Bureau is rveceiving
more calls for service along radio lines
than ever before, and when the use and
importance of radio generally is so rapidly
advancing.

The increased 4pprupriation necessary to
perform the radio inspection and licensing
work more adeguately has been reguested
| { ief of the Bureaun of Navigation
annual report. Additional funds
have also been asked for the Bureau of
“tandards. The general necessity of
economy, however, by which Congress is
confronted may result in refusal of these
requests. Linlesg the appropriations are
adequate it iz obvious that the Depart-
ment’s radio vk can not be performed
properly.

The progress in raxiio ~ommunication
has vendered many DT()W\IO]‘]S of the radio
laws and of the 312 London Radio-
i nvention  unsuitable o
actice.  'The Department
working actively with a

,ﬁipgrapil i¢
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view (o changes in the fundamental laws
and agreements, both national and inter-
national, to accord with the latest develnp-
ments. The Department had a representa-
tive in Paris last year, atrending a pre-
liminary international conference, which
prepared s protocol or veport that is al-
ready infiuencing practice in the choice of
wave lengths, in the classification of
modern types of radin systems, ete,
Department subsequently appointed a com-
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mittee vepresenting American radio inter-
ests, which prepared valuable modifications
of the protocol. Legisiation is aiso being
prepared which eliminates obsolete features
in the present radio law and provides for
leeping the radio adminstration up io Jdate.
In all of its work, the continued interest
of the radio men o¢f the country, inciuding
the amateurs, will be of the wmreatest
sssistance to the Depariment.

Coming---The Static-Puncturing Contest !

OME  on, you fellows who
packed your sets away fov
summer. Come on and get in 1
with the rest of the gang and take
part in  our big summer QRN
puncturing eontest. We are going to iry
to knock is old buzzard QRN into a
eocked hat, and to do that ,‘:-Ll(.t.t:b&.tully wWe
need all fhe help we can get. We wans
every AR.R.L. member and every other
amateur who is interested in citizen wire-
Tess to get in on the fun. Tt will take quite
a bit of hearty co-operation to put Qld
Man Static under the quilts, but by the
Ever-Leaking Grid, we ecan and will do it!
It makes no dmerence whether yvou operate
a steeni-step radio Trequemv amplifier or
have a set consisting of ¢ hunka coal with
a safety pin for a holder and a bed spring

for an uerial. Come on, everybody, and
let’s hit Old Man Static with a c¢rvash thas

will jar him loose from his nipperdrink.
The idea, in the main, is to settle once
and for all the question whether or not
C.W. will ¢come thru when the spark falls
down., VYou all remember the argument
that makes every man wish he had never
heard of apark gaps. Just vou mention
the high note vs. low note to some wgup
fanatic and then make wvour preparations
for & hurried retreat if you don't care to
hear what drove so many amateurs to s
where the rotary spark gap is as free irum
mention as our straight . W. is from decve-
ment. The scheme, tentatively, iz this:
In each division of our organization we will
have pairs of stations, consisting of the
most powerful spark and C.W. transmitters
in their respective classes, transmit a mes-
sage for vou to copy. At a specified time
and on given wave lengths each station in
turn will test for a few minutes so that
you may tune your veceivers to the wve-
aspective waves of each transmitter. The
preliminary test will take place on July
16th, and on July 19th the final messages
will be broadecasted, a different message
from each station transmlttmg’. Now your
part will he to copy every message from

. any rate copy

every station, if vou ca
as nmich from b station us  possible,
which will be to your advantage. While you
yyving, you must have at least two wit-
to your veception and their signa-
tures must be affixed to your copy of each
message. ¥ may select vour witnesses
from the following list: mother, father,
sister, brother, uncle, aunt, grandmother,
grandfather, & blacksmith, ciergyman,
policeman, doctor, or lawyer. After the
entire transmission is completed, deter-
mine in air-line wiles the distance of each
transmitter from your station. Then add

all t‘*e distances of the spark stations and
ations together, which will wive
b and total of air-line miies. The
man havmg the uveate%t number of mﬂes
to his credit wins the contest. The winner
will be asked to furnish a photograph of
himself wnd a description of the receiving
equipment with. which he won the con-
test,  Other men with bu; seores will be
iven honorable wention in Q8T. Maii
vour records to AR.R.L. Headquarters,
1045 Main Street, Hartford, Conn.

We are going to have two nights of real
fun and you should not miss it. Wateh
July Q‘,‘T for the whole storv and how
you ¢an join the gang in this contest of

good receivers. We will find out who is the
besi receiver thru Old Man QRN. This
will e the ifirst #ime that we have

attempted anything like i mght when Old
Man Statie is at his peak, and we are going
to “met” that peak.
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Results of Washington’s Birthday Relay

By W. H. Kirwan, Cont.st Manager

the United States and Canada. An

actual count of the answers re-

ceived showed that over 7240 amasa-
teurs sent in veports. The message was
one from Mr. Harding, now President
Harding. It consisted of 30 words and 14
of them came thru from the Atlantic Coast
in great shape, 14 from the Pacific Coast
in better shape, and the other two words
were easily copied from the middle west.

Lomplete correct messape: “May the
spirit of Washington be our guide in all
our national aspirations and may the
current year mark the return of fran-
quility, stability, confidence and progress
thruout entire world.”

Fourteen of these words, representing
the first, third, fifth, etc., were sent from
the Atlantic Coast; fourteen representing
the second, fourth sixth, ete., came from
the Pacific Coast, and the remaining two
from the Mississippi Valley. Some per-
 fectly wonderful receiving was done and
some real records made and as a whole it
was a very creditable performance of the
real amateur body. If this magazine were
large enough it would publish names of
all those who participated, but we don't
believe that it would be interesting. As
far as getting the message across the
country was concerned, no trouble was ex-
perienced; but the fact remains that with-
out, s=ay, about six stations, the relay
would have been a failure, particularly in
the east where there was the most notice-
able QRM, QRN, QS8S. These stations are
NSF, 8XK, 9ZN, 9LR, 5YH, and a few

N the night of Feb. 21st the biggest
O free-for-all relay was run thruout

others. Nearly all the reports show that
sigs. were hard to read and the boys

waited until either one or the other of
these stations sent in order to check up the
msg. A szlip-up occurred somewhere be-
tween 9LR and 8XK of one word only
and even NSF, who could not do other-
wise, sent the word as they received it.
This caused a lot of stations to get one
word incorrectly and naturally marked for
the ervor, as there was no other way to do
it.

incidents of the Relay

Heriz of Washington State, who was to
send the relay east, got into trouble at the
last minute, but we had him covered by
Y8, 8t. Martin’s College, Lacey, Wash,,
who sert in his stead. Bessey of Sunny-
vale, Calif.,, who was to start the MSG.
cast from Calif., went fishing and forgot
it, but wasg located thru our frantic efforts

and put the southbound MSG. thru in great
shape.

Personally I want to thank sach and
every one that helped in this relay for
their most wonderful assistance and co-
operation. I do not believe that there is
in this world & body of men or boys thai
works closer together for the common cause,
than our amateur radio workers.

H. P. Maxim’s station in Hartford, Conn.,
started the west-bound MSG. and was con-
siderably handicapped by local QRM but
his sigs were clearly read in the middle
west as the report shows.

No attempt was made by the writer io
notify anybody to keep real guiet as the
eonditions were wanted real bad so that
only the real hard workers would get the
msg. and those without the real experience
would have lots of trouble. This was just
ag it turned out, as some seem to think
that all you have to do now is to stick a
piece of wire in the air and tie & phone to
it and listen in. This relay started some
few thinking, you may be sure, and took
some of the swelling out of others who
ecan receive real well under good conditions.
The reagon that the relay results were not
printed sooner, boys, iz on account of the
magazines wanting the story about two
months before you get your magazine and
after crawling thru about two tons of
letters and sorting them, reading, checking,
tabulating, marking, ete., I found that two
months were gone,

Results of Relay

Fourteen governors of as many states
received this message from the amateurs,
several of them being called out of bed to
sign for it. A certain Catholic priest got
the Governor of his state out of bed to
sign for the message, and this governor,
who lives in the south, thought it was a
MSG. from the Night Riders. Our friend
the priest told him, “No, it’s the Night
Radioers™,

Two hundred and forty seven mayors
of as many cities were disturbed at all
hours to sign for the MSG. and did so like
real fellows.

One enterprising amateur had the nerve
to give to the then president Wilson at
Washington a copy of Mr. Harding’s msg.
Thought that this was carrying out orders
in great shape. Twenty-two U. 5. senators,
35 state senators, over 500 Chiefs of Police,
Belectmen, City Councilmen, Sheriffs, Post-~
masters and News Editors, received the
msg. This was a most wonderful showing
and some cf the reports sent in were really
masterpieces. Some made errors in time
of sending stations, call letters, etc., and
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will have a whole year to improve their
receiving in order to get the next national
msg. correctly. Some amateurs worked in
pairs, but the results were only put in the
name of the one to whom the receipt was
given. Everyone in the U. 8. engaged in
the wireless business was solicited for
prizes and willingly gave to the limit
allowed, which was one prize only from
each one. All the sending stations that
helped in the relay have been sent a com-
plete report of it by the writer and can
tell easily who received their sigs and just
how far they went under the bad con-
ditions prevalent. The tabulated reports
on the relay were submitted to the Prize
Committee:—Dr. A, N.
Goldsmith Institute

QST
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As stated before the only lady in the
United States who received the message
correctly and made good time and turned
in a good report was Miss Winnie Dow of
Tacoma, Wash. I have not written to any-
one yet about the prizes, as the magazine
they read is the place to find cut all about
it. Lots of ladies sent in reports but a
great many considered the report as a joke
and their marks were likewise.

A certain man in the middle west sent
in a report as a lady and used a lady’s
name, but a little wireless detecting soon
found him out and we sent his report back
to him to frame and show his children when
he grew up, how he nearly won a prize—
almost. The first prize
is won by Leander L.

of Badio Engineers;
Mr. E. H. Armstrong,
of Yonkers, New York,

A Testimoniol
R. E., BRIGHAM

Hoyt, of Haywood, Calif.,
whose report decided all
the judges. Hoyt work-

whom you all know; and J&W;;er York ed with Mr. S. D, Brown-
Hi » v 1 {Omeonta, ew or 1 i 1 3 » 3
Prcsidont ot the Amers T T B R e e
resident o e Ame Mr. K. B. Warner Sce.. _ he also deserves
can Radio Relay League Hartford, Conn.. :redit,. Mr. Hoyt also
of Hartford, Conn. All Deﬁf, M_‘r. 'Waangi: i vayment of won in 1917 the Long
three of them agreed on | ,,SPe FEeVed tn payment of | Wave Chambers Coupler

awarding the prizes on
the basis of SPEEDY
AND CORRECT RE-
CEPTION, together with
the marks for the per-
fect wireless reportabout
the conditions. All of
this figured down to
miles per minute in re-

ment of QST

had not

N2y

(Signed)

debtedness which I held.

I wish to commend the manage-
which has made it
possible tn pay off the Bonds, [
would have been ﬂatlsﬂed if the

hack as the QST has grown 8o

much better that [ was sure the

money was being well spent.
Yaours very truly,

R. E. BRIGHAM.

ag fifth prize, Mr.
Hoyt says nothing will
satisfy his craving but
the Clapp-Eastham ZRF
Regenerative  Receiver
and when he complies
with the request in the
story we will see that
he gets it and tells us

ver been paid

#eiving and delivering.

Very few of you will
be (mle io mmprehend the great amount of
work in connection with this relay and 1 hope
that the awards will meet with your
approval and that you all will thank the
many dealers who made the distribution of
prizes possible. The first prize winners
were cnn\ulted as to their pick of the prizes
and the others awarded on the basis of
their report marks and the relative value
of the prizes. The prize winners are listed
below without their addresses, which the
writer has here, and to get your prize mere-
ly send a letter to W. H. Kirwan, Box 148,
Davenport, Iowa, stating what prize you
get and the writer will approve it and send
it on to the donor of that prize. If anyone
has any trouble getting their prize, merely
drop ancther line and we will get you
straightened out. All the possible adver-
tising you can do with your prize please
do, as it will show the real world who the
co-operative dealer is that takes enough
interest in the game to make the relays
worth while. Do not judge the prizes by
their value but frem the fact that they are
prizes.

all later how it works.

Prize Winners

1—Leander L. Hoyt, & friend, Hayward, Calif.,
(lapp BEastman ZRF Reg. Receiver.

2.~Miss Winnie Dow, Tacoma, Wash., the Navy
Type Tuner donated by Sears-Roebuck Co.

3-—M. & Andelin, Richfield, Utah—gets the Chie
cago Radio Lab. Zenith Regenerator.

4~-N, Hood, Casper, Wyoming--gets the Grebe
CR3A vemgenerative receiver.

t—D, . Bailey, Clinton, Iowa—pets the Electrie
Speciaity o, ESCO Receiver.

6—H. Berringer, Burlingame, Calif., gets the 2-
step Amplifier from Montgomery-Ward Co.
‘This will help him to get even hetter signals
from the east.

Hall, Washington, Penn.—gets the one-
step Amplifier donated by the Generai Radio
{o., Cambridge. Mass,

§— B, Statts, Sacramento, Cal.—1 Illinois watch—
donated by the Illinois Watch Co., of Springe
field, 1.

WY, Mellwaine, Suburn,
600 Rotary (iap—donated by Wireless
Co,. Canton, Chdo.

10—HR. McCommon, East Palestine, Ohio—1 Storage
{!atferv—mdonated by Klaus Radio Co., Eureks,

Ala—1 NSR-200 or
Mig.

11—Xenia Radio Club, Xenia, QOhio—1 $50 Coupon
1;01' goods from ecatalog of the AMRAD, New
Y ork.

12-E., W. Wilson, Olympia, Wash.—1. Spider Web

Inductance tuner—donated by E. Turney, Ra-

dio Hill, Holmes, N, ¥
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] nxon Richmond V Antenna Switeh
onated hv Stlantic R . Boston, Mass,
B, Cain. Nashville, Tenn. — 20,000 Meter
‘i‘un&-r-ﬂdon'\ted by TRESCO, }a\»npor:. Ia.

Pa—%, Ruath, Lacey, Wa paie 50,000 ohm
phnne«— donated by . Rrandes, lInec.. New

York,

17—~L eIl Hadio a!luh Lowell, Wass—1

povation. Roek ls a
1R— 1, Whi 14A Rotary
——donated by iaboratories,

ing, Mich,
id,

8,—1 Pair
inz, New

n;iu‘hhr.d;x.:
by John F

Penna.—1  Pair of
by John Firth &

g, New “:"-Jrk,
21—R, Parker,

Oberlin, Ohio—1§ Acme
ormer———donai d by 4
abridge. ™M
ittsburgh,
Hadiofone—
‘o, Butfalo, N, VY.

Portiand, Ore.—1 No, §
mated by helsea E

200 Wafr

New Lrype Mi-
donated by Federal

aibseription Lo

+ tndense—r
.l‘

aubserviption 1o

won Radio Mig, ¢
@8 A, Seiby, Boise ho—1 B T
r*rmated by ,mi Riec, Mtg. Co., Menominee.

rhes, Htanbridee Fasi., Quebee, Canada—
Imiur‘um'(»m-—dunawd by the O D

o

. .]'ohn"s, Canada-—1 Pair

i
!uska [
0—=Mmm~ H

MNotes on Relay .
interested in this

Father hurnq Marshall, Texas—1 Pair of Mmmed that
owniie Phones.
Fhelps, Minneap

Meter—idonated by J. Firth
aug, Baudette, N

was veal sport, instructive
and very mterpsbmze and the hoys
a chance to 3 i
work at least onee

Fidredge

) l‘ \dredge

etrr—-donate a1 4 :
shr. S50 Francisco, to the attention ot
. Meter—idonated hy J. ful sztrides made
Markin, Amarillo, 7 helping the j
W, Meter—-donated by o . P ~itar & P
GH— Re m»»v Buﬁ‘aél,n W. Midget For a y repay toe iter ror d,"
\dvrnes Meter—-donated by m, & Co. N. the hard money spent on this
w’lav the mmittee were unanimous

ashuille, Tenn—1 Pair Brownlie hat the prize would be given
: ey-camb 1IN RADIO HEAVEN, wherever that may
rovidence, he. Hope the statie is not had, at teast,
Northfield, Vel Mo, 21 Variable Hundreds of amateurs thruout the I,
< by Uhelses Radio Guo.,, 2nd nada hav quested rnar Washin
’ o ton's Birthday be o
No. 182 Inductance  Reaiay for the amateurs und that
‘No. 41 Bukelite amateurs would stand by for ane bi
adio Co.. Chelsea, once each vear, Have heen ﬂpulut,c)d (‘iuef

of these relayvs by at le 501 who probably
denser—donated by Cenn. Tel. and Elee. mean well but d““t know thal the writer
Meriden, : is getting old and each velay has added
0. Bowers, Marietta Ohia. another handful of grey hair on the back

o-Coil

cedis—innated by
R

Hcaok Midville, (a,
~—donated by Chelsea

o

Two one Connecticut Variable Con-

Miller. Hammoud, mdﬂ@ bull donated by <h and removed the same “mnunt irc-m the
ulb « ted by the N
These hulbs may he front of my ad. * .
to QST, Hartford, Conn. i0NS, anyway, about this ;\cﬂ:loudi telay
your wish: a0 that irrespective of color ad, or pre-

A4—M. Powell, Warcen. Arizona, vious servitude, =zil ma\ ] in once &
45—D, Culbert, Warrcn, Arizona. vear ai least in a free-for-all contest.
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Amateurs Wanted to
Join Signal Reserve Corps

T will be of interest to amateur radio

operators throughout the United States

to know that the War Department, bhru
the Chief Signal Officer uf the Army, is
now making arrangements for the tmmmg
of awmateur radio operators and devising
plans for ":‘:.’heir gervice should the Nation
need them in an emergency.

The proposed plans provide
vecognition of organizatio of amatenrs
within cach Army Corps Arvea. The head-
yuarters of these various Army Corps
Areas ave as fullows:

Headquarters ist Corps Area— -
D9 Chauncey St., Boston, Massachusetts
Headquarters iInd Corps Area— )
39 Whitehall 5t., New York City
Headquarters 3rd Corps Area—
Fort Howard, Md., (Near B
Headquarters -ith (i« Aren—
Fort McPherson, iza, {(Near At
Headquarters Hth (,,.Ul‘ps Avea—
Fort Benjamin Harrison, Indiana
{ Near Indianapolis)
Headquarters #th Corps Area—
Fort Sheridan, [, (Near Chicagoj
Headgquarters Tth Corps Area—
Fort Crook, Nebr. {Near Omaha)
Headquarteh %th (“1!7\ Areg—

Fort Sam Houston, San Antonio, Texas

Headguarters 0th Corps Area—
Presidio, Ban IFrancisco, California

At each of the headquarters there is to
be e xabllshed a transmitting radio station
with a range sufficiently great to cover the
ontire Corps Area, and also a vecelving set.

Courses of instruction will be prepared
and sent out by radio and by mail
Questions will be reccived and answered.

The umateur radio personnel will he
formally inducted into the Signal Heserve
Lorps and called to active zervice where
practicable for wpproximately two weeks’
vamp during the summer.

We helieve this plan will produce ve-
suits of far-reaching importance. Inter-
ested amateurs are requested to communi-
cate at once with their proper Corps Area
fieadquarters.

{for the

altimore}

lanta)

A Suggestion

HE following communication huas been
veceived at AR.R.L. Headquarters
and is published for comment:

_ Hay Som, may I make a suggestion? ['ve
been chewing it over for some months.

hatf of

would like tn listen in the
Seventh Districts once in a while.
n get acrosg to them in one

Some ol us
Sixth =
Mayvhe we

hop some night., It cannot be done now
on account of the DX QRM. Most of the

latter comes pouring out of the Second and
Third Districts. What ails those pinks

over Fast anyway? The way they voar
and beiler iz something scandalous., Have
they tound @ way to push more energy
into vatt or what is it?  But anyway,
what | want suggest is that we have
some aulet hours. What's the harm of

having some quiet once in a -while? 1t

wuuidnt hurt anvbody. If we who live
in > eastern haii of the eountry would
d“ _K 7 for an hour or so twice a week

x.hnse who live in the wesrein half
o the same a couple of vther uights
would be zome new and 1nrero\mng
established.  Your Uncle thinks it
uuld not he long before szome oi the wise
m1es Wmﬂd urrange schedules  and vou
would traffic going acrosg from

W"hat’s the:- ‘ma’ct@r with making it Tues~
day wund Thursday nights in the eastern
the country, say between eleven
and one Central Time? And then make it
Wednesday and Friday mghrs in the west-
ern half beiween eight and ten Pacific
Time., Every Hooligan who broke the rule
and did any transmitting during the quiet
hours, to be fuken out at sunrise and
beiled  in transformer il until he is
rendered pliable.

The Old Man.

What dees the Gang say, fellows?
we have fthem or not? Ig it 'u‘uth the
effort? Is the majority willing to stand
by for the general gaod so that some
records may he established? We want to
hear from A.R.B.L. members on this,
and it the decision is in favor of having
listening hours eour Operating [Department
will dope ovut a plan dnd launch it this
summer %o that it will be in full opevation
and a vecognized thing by {all weather.

We Are Paying Our Bonds

HE A.R.R.L. Cestiticates of Indebted-

ness were called for payment as of

May 1Ist. Not all of them have heen
turned in., Woiice is hereby given 1o all
parties holding such bonds to veturn them
at onece for pavment. If not turned in
within ninety days from their maturity the
ARRL, cannot accept vesponsibility for
thmr pdy ment, nor can payment be made
in any case unless the original certificate
is surrenderved.

K. B. WARNER,

Secretary.
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is1 Imi former throughout. Even during the
The Invmlble Mmlster offertory hymn, contributions were ac-

OR the first time, as far as known,

wireless telephony has been used to

transmit services from one church to
another in order that a congregation with-
out & regular pastor could have the bene-
fits of Sunday evening worship. The
churches involved are the Calvary Episco-
pal and the Herron Avenue Presbyterian,
both of Pittsburgh, Pennsylvania.

cepted. During the sermon of the Calvary
rector, intense interest was maintained at
the Herron Avenue church so clearly and
distinetly was the message received.

It is hard to say just what demonsira-
tions like this will lead to, but certainly it
proves the great flexibility of wireless
telephony. There may be in the future
a central pastor who will talk to thousands

During a period of months the Sunday
evening services of the Calvary Episcopal
Church have been broadcasted from KDKA
in East Pittsburgh, Pennsylvania. These
sevrvices have been ecagerly awaited by
radio amateurs all over the 1United States.

The Herron Avenue congregation has
been without the services of a rvegular
pastor for some time, being forced by eir-
cumstances to use any substitute available,
One or two of the congregation heing wire-
less enthusiasts got in touch with the
Westinghouse Company, requesting it to
install 2 small receiving outfit in the church
in order that the members could hear the
{Calvary services. This was done and a
compact set consisting of a loop antenna,
amplifier and condenser was placed upon
the rostrum in front of the pulpit, as
ghown in our photograph. The loud-
speaking horn rested directly on the pulpit.

An expectant throng filled the church
and were not disappointed for the voices
and music of the Calvary choir, rector and
organ were received clearly and distinetly.
In spite of the difference between Wpisco-
pal and Presbyterian services, the latter
congregation followed the pastor in the

of congregaticns situated in all parts of
the world, but this may take time. The
idea is not far-fetched by any means, as
the transmitting of the Clalvary services
proves.

Tubes Without Filamenis

ONDERS never cease—in vadio! A

new and startling idea has been

developed by two prominent radio
engineers, Mr. C. G. Smith and Dr. V.
Bush, of the Amrad research staff at Med-
ford Hillside, Mass., in the shape of a new
type of sudion that will rectify, osecillate,
amplify, and otherwise perform the work
of modern three-elecirode vacuum tubes, all
without =z filament. The tube was dis-
played and explained &t a reuem: meeting
of the Boston Section of the 1. R. ] Fl. and
we presume the paper delivered there will
soon be available to the radio public in the
Institute’s Proceedings. As yet QST has
only bare details of the “S-tube”, as it is
mlled but we are asked to imagine a couple
of mt:-talllc salt-shakers as used in any
household, separated by a distance equal

{Concluded on page 52)
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EDITORIALS

de AMERICAN RADIO RELAY LEAGUE

B

Friends of Qurs

F we are good Americans and love our

radio we ought to rise up on our hind

legs and do something about the De-
partment of Commerce appropriations. It is
something we have worried about for a
long time. When we read Dr. Dellinger’s
fine article in this issue and realize that
the Bureau of Standards and the Bureau
of Navigation are among the most import-
ant bureaus of cur Government, it rouses
us to action. It is a shame that they
should be limited so pitiably as to money
that they are unable to properly carry out
the duties imposed upon them by law. They
are both good friends of ours and what
hurts them hurts us. The conditions in the
Radio Inspection service are notorious and
have been so for a long time. With the
money that has been doled out it has been
absolutely impossible to carry out the in-
spection work either of ships or amateurs.
This ought not to be and it spells trouble
later on., The service will lose its splendid
esprit de corps, and the first thing we know
it will degenerate into something which
will not be pleasant to have around. It
seems hard to understand why Congress
will go un wasting money on some branches
of the Government and allow such fine
things as the Radio Inspection Service and
the Bureau of Standards to go hang., In
one breath we hear about the grand things
the Government is going to do and in the
next we see the most vital bureaus cut
down in their money allotments until there
is not enough to pay for stenographers to
write necessary letters let alone perform
the duties specitied in the law.

Itis a 'public disgrace in the case of the
Bureau of Standards. Here is the one
truly efficient and disinterested place in
America where # utlzen can go for techni-
cal assistance. It is the one place also
where business c¢oncerns may go for dis-
interested help in technical matters. And
the appropriations have been so cut that
they can no longer keep their organizations
together. The word has gone forth to
prune expenditures and instead of apply-
ing the knife to places using thirty and
forty percent of the public funds the knife
is taken to the Department of Commerce
which uses only a very few percent. If
the whole blooming Department were

S
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thrown overboard it would not save an
appreciable amount. The (Government
spends on silly partisan investigation as
much zs would run ten Inspection Services
and Bureaus of Standards. It spends on
printing and distributing hog-wash which
no one even pretends to read all that would
be needed to enable the Inspection Service
and the Bureau of Standards to properly
function to the benefit of millions of
citizens. It spends upon tours of inspection
of certain committees all the money needed
to maintain ten times the esprit de corps
of the lnspectlon Service and to maintain
several of the organizations at the Burean
of Btandards. It may be argued that we
are a great nation and we can afford to
enjoy ourselves with petty partisan in-
vestigations, and the printing and distri-
bution of congressional hot air and the
sending of ¢ommittees on tours of in-
spection. Maybe we ¢an, but it seems to
us that if we afford these things then by
the gods we can also afford to have a Radio
Inspection Service and a Bureau’of Stand-
ards. QOur Board of Direction will be
asked to take this matter up at its next
meeting if we live.

The Aurora

N middle May this little old globe of
ours was the vietim of 2 magnetic storm
which for many hours and in some cases

days completely tied up wire and cable
communication and put a great big crimp
in radio operation.

We hereby call upon A.R.R.L. members
who made any careful observations during
the disturbance to send in copies of their
logs to Headquarters, as we would like
to find out something about how this busi-
ness aifects our amateur radio. A lot of
information has already come out. It
seems there was another solar disturbance,
a huge sun spot, which c¢aused a violent
magnetic storm on our earth and ionized
our upper atmosphere with the resulting
display of Northern Lights. The magnetic
storm resulted in the establishment of
earth currents which greatly disturbed
the values of voltages being used on tele-
graph lines, in some cases the values of
these potential differences bhetween iwo
points in the earth’s crust being sufficient

to reverse the current thru the lines. Con-



stantly shifting in value, 1t
to correct the voltages on
the disturbances
currents,

A totally di
#eeris o have heen
i“rnnbl s, for it is
s have much effect on our npt- :
hing that has iofherei us is the ioni-
rvesulting
diated
£ thru.

ST

spot
pradio

It has been wte that
signals from daylight
?"anze were 1ot -}’enea m any v. 'This

confirmation of the theory now

3 reading that vadio transmission
has o hq—- considered in v elagses: direct
womgar on over the suriace of the earth,

the limit hich fransm s the
reifabie uUh-Ltdlng (and inc |dr-ntaliv. day-
ilgnt) range of the astation; and trans-

ich depends upon the rraveiing
fiated energy alled
Heaviside laver, a wm nuzm.tllv of
v iow ab\u‘fption but disturb-

an which may be | sulting
1“ taamg Ul Pooy pe fie o) Nore
directions, weneral the vase ot
fonization ecvidenced by

bsorption is &0 gi
1als getting thru,  As
he noted that in this fheor
there pvobablv would be an intermediate
zone just vutside the daylight radius of a
given station where condit niot
pezml’r the “ﬁeehnn of winting
the difficulty of waintaining communi-
tion uver distances that are ton
work in davtime but which 3
ridiculously easy at night— henomenon
with which everv amatear is familiar. In-
videntally, =1l the increase in range that
we amateurs experience at night over our
vitght range is due to the ecusy passage

of our sig aveyr or thru some medium
of much less ahsovprion than the earth’s
evust, and unfortunaiely if seems such
transmission tways he subje to

will a
N

ft*rep*uianue:. in mind

uh\ﬂ‘\‘n 'f'l]d w hat
ignals? Did any vea
hear any weird 3
something about Miss Aurora

Ot

The Legislative Situation
never rains but it pours. There are
seven  hills wfatmg‘ to  radio in the
esent  Congre Two of these are
minor and have no i ing on us amateurs.
’\nmcher is m«nawr indexter's infamous
oh which it is expected further hear-
mgb will he bheld. This is the autocratic
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bill that was before the vious { o~
gress under i ne number 5.4 and whwh

¥ wiving the Navy e
radio. To offset this bill Congy
raT White of Maine has introduced a hlll

H.R.41 now  before the House
mittee « Merchant Marine & Fishs
which instead of forming

ion '-;muld 2
minerce Lu «Pgllla(e
y eunliﬂlttpe (+

in many details,

introduced by Mr. White o
the same House committt =: and bnfh bille
ha\u ileen i ,;d‘UCcﬁ in the 2 ”.‘7
2 . and

vmv. 1l i;n ;he‘a

poON 1nt91>tate

and our
t month
ditions.
matenr,
i\Ieuhant Marine's
mdlo he has invited our
on his bills
ongideration,
held  soon.,
do not T"eei

7 : Py
provide that the
shall if

- erarv of
ations and ¢
power, ‘»“ul‘klng

No regulations
a8 in our pressnt
" vather tn create &
gn‘awde for the u
_uia_tions and let

in
Wlth this pmnunlp we #
the main, but because we wmateurs sre in
such a peculiar condition we think that the
law ought definitely to specify our domain.
We ink we can (‘nn%Ht?nt]V ask this bhe-
cause oy Wwave length band is at one end of
the radio scale and if definitely &per'mer: in
the law it wonld stabilize the use of w:
Fangthﬁ immediately adjacent e
& u*fhprmmx.; we amateurs are not iike the

st mmevrcial npanies who have rhp
means to cemstantly wuard their inter
we do not believe ouy future would be ss
unlesg it wiitten into the law =0 that
of pelitical pressure, change
could result in the un-
veremonious e in our wave length or
other drastic : which would make
junk sut of our millions of dollars’ worth
of equipment.

Therefore we are going to ask that any
new legisiation shall specifically state that

[y’]

in
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one of the classes of stations shall be
eltizen or amateur stations, and just what
our wave length, decrement and power
shall be.  Every padio interest in the
country admits the value of the amateur,
and most of them are friendly towards us.
We are sure they will see the reasonable-
ness of our vequest that our future be
written into the new law.

.. Our National Convention

ERE is news: from August 30th o
Beptember 3d, inclusive, the A.R.R.L.
will hoid its First National Conven-
tion at Chicago. There will be five Big
Days as chock full of amateur radio as
anyone can think of. Other amateur meet-
ings hawve been heralded as the biggest
thing that ever happened in awateur
doings, and all of them were fine, but here
is one that will cutstrip them all, because
it will be the first national convention of
radio men ever held in this home of the
ether-hound. We are telling you right now
that you want by all means to get there,
and come prepared to see the thing thru,
for real amateur radio history is going o
be made and you must be in on it. Never
before has so pretentious an affair been
attempted and if you miss it it will be
the cutstanding regret of your radio life.
8o take a tip from us, save up your money
—make your vacation be at the Chicago
convention! )
Details of the program have not been
completed but it is hard to imagine a
schedule more enthralling te an amateur
than is now in preparation, There will be
business meetings at which we will discuss
our co-operative problems of interference
control, time division, {raffic regulation,
legislation, ete.: technical meetings to hear

natiqna]ly-known authorities speak on
spark and C.W. apparatus, both trans-

mitti‘ng‘ and recelving: educational lectures
bearing on the fundamentals of electricity
and;adio; meetings to discuss club organ-
ization and activity; a meeting of the en-
tire huge personnel of the A.R.R.L. Oper-
ating Dlepartment; & meeting of our Board
of Direction; and the president of thege
United States and the secretaries of the
departments of Commerce and Navy are
to be invited to address us un our vpening
night. Not all of the convention will be
brain food, tho, for automobile and motor
pus tours, yacht and motor boat and hydro-
aeroplane trips, swimming, tennis and golf,
will all be available; a Liar's Contest will
be held, with & big prize for the owl that
can tell the worsi varn: a get-together nh-
sulutely without speeches ov business will
be held ai one of Chicago's hest cabarets:
unt parties: un indoor baseball game
between the AR.R.L. Boavd of Direction
and the Chicago Executive Council; z
whopping big banauet and dance an the

29

famous beach walk of the beautiful Edge-
water Heach Hotel on the last night; and
thruout the convention a radio exhibit,
open to the general publie, that it is ex-
pected will =urpass anything ever held.
Arrangements are being made for the
accommodation of the ladies, these plans
including shoping tours thru the wvarious
stores, zutomobile and lake trips, ote.
Everyone knows that Chicago iz a most
delightful place at that time of the year,
and a radio man’s vacation could not be
spent with so much fun and keen interest
as he will get at the coming meeting.

So start planning and saving, O.M., for
we're looking for about five thousand like
you to show up, and we can assure you that
it's going to be so good that you simply
can't zfford to miss it.

Summer Arrives

T has been the custom for some time for

warm weather to come upon us about

this time of the year. Personally we
can’t see why the air doesn’t stay crisp
and clear and shy of strays all the year
around, but somehow things just started
going this way and now it seems too late
to correct them. We're confidently expect-
ing, therefore, that it's poing to get hot
and that the air is going to have yuite a
lot of static in it before long.

But let’s not let a little thing like that
bother our radio work. The A.R.R.L.
proved conclusively last summer that there
isn’t any such word as “season” in the
bright lexicon of the amateur, or the
lexicon of the bright amateur, whichever
it is. Btatic gets rotten at times, it’s true,
and the long DX of winter isn't always
possible, but it isn't half bad. Every so
often in the worst summer weather there
are nights as clear as winter and DX is
tine. 'The fellows that locked up their sets
last summer won’t do it again for they
have heen {old what they missed—how
things rocked along just as merrily as of
old. Don’t you make that mistake.

it’s time to revive the Home-to-Lunch
Club. All you have to do to be an H.T.L.
is to sit in when you are home at noon and
get in on the fun. There will be lots of
fellows within wour range and you will
find QRN practically nil during daylight.
Daylight work iz a thing that needs our
serious consideration vight now, fellows.
Our Operating Department is looking for
atations to form daylight voutes. because
fraffic is surely going thru this summer.

Do you ever get up early? OFf course not,
when you operate sll night, but on these
hot nights when statie iz bothersome, try
wetting up about daylight in the freshmess
of the early morn, and notice how 1d Man
QRN seems to belong only with the night

{Contimued on page 50)
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The Operating
Department

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

OULDN'T it be wonderfui if Old
Man Static (QRN) had lost his
combination and could not tune

his set to resonance this summer!

Regardless of how we hate to
have him and his twin brother QRM break-
ing up our lines of communication, he will
be here just the same. Wonder if he will
devise a new means of breaking up our
CW  operation? QRN has started his
ruthlessness already and is almost back
to summer normalcy. Can you imagine

G

QRM, who has been chopping away sll
winter, being greeted by his twin brother
QRN who comes from under cover and
tooks fit as a fiddle, telling QRM to take

care of the Northern stations while he
{QRN} handles the Southern stations?

Old Man QRN goes to work with such
renewed effort that it seems as tho he did
not need the assistance of QRM.

However, we have gpone “over the top”
with onr iraffic for the past month, our
records showing a total of 10352 messages
having been handled. 1921 is rewarding
the fighters. Let us keep up the good work
all thru the summer months.

For the second time in succession “Ama-
teur Wumber One” leads the gang in
messages handled and upholds the reputa-
tion of the New England Division, altho
2RK gave him a hot race, showing a total
of 150 for the mwonth.

$ 53PS LEREDTIL LD PRSI LSS

d MR. 1. YERMILYA, 1HAA
3,: Marion, Mass.
x 457 Messages
X New FEngland Division :

Thru to Flovida ! 11!
. The Division Manager and the Operating
Department personnel of the East Guilf
Division ure to bhe congratulated for the
successful opening of a voute to Florida

over which trafic has moved during the
month. The gplendid spirit of co-
operation combined with determination has
made this possible under adverse atmos-
pheric conditions.

Traffic has increased in the Roanoke
Division thru the QRN, while the Delta
Division stations are unable even to hear
stations that can be communicated with
under fair conditions.

Our Northern Route thru the Rocky
Mountain Division is maintaining its right
of way with all tratlic and will continue to
do so until the above mentioned *crepe
hanger” (QRN) gets his sef in resonance.

Your attention is invited to the report
of the Atlantic Division. Every possible
bit of information is contained therein and
it il becomes anyvone to offer alibis for
failure to move traffic into this division.
A midwinter report in midsummer. F. B.
Reports are missing from the following
divisions: Central, Pacifie, and St. Lawr-
ence. HReports of the Division Managers
follow:

CENTRAL DIVISION
R. H. G, Mathews, Mgr.

No detailed 1‘epor£_;;:_:eived.
Total messages 2102, Busiest station,
8ZL—183 messages.
NEW ENGLAND DIVISION
G. R, Entwistle, Mgr.

C-W stations of all kinds are increasing
in New England. Most of us are preparing
to keep in this summer with C-W. It seems
to be the only solution, or, at jeast, a
partial solution to the QRN problem.

Let’s award a prize to 1THAA’s synchron-
ous gap. [t went a year without siopping
(long) and it takes a preity good piece of
apparatus fo do that., But at last it has
succumbed. Its starting windings and one
bearing went on strike a few days ago and
now VN uses a straight gap. In spite of
the disaster to the rotary, 1HAA handled
457 messages during the past month.

ADM. Robinson, (1CK), reports coun-
terpoises all the rage, but that they only
seem to work well in the hands of experi-
enced CQers. 1CK handled a total of 167
messages during the past month,

1EAV hopes to shake the jinx and be
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with us again soon. He has a new thirty
wire aerial of his own design with a 60
foot spread. Maine is heard from
oceasionally, 1FV and 1KAY bheing the
ones best heard. D.S. Johnson, (1DY),
reports that his detectives found that the
strange QRN in Lynn was the street-car
company's electric rail welder and it has
stopped now. Johnson also says that he is
having good success geiting traffic thru to
1HAA and New York before midnight
lately. The CQers in Lynn must be de-
creasing. 1DY handled a total of 233
messages during the past month.

ADM. Mix, (1TS), reports noticeable
decrease in activity probably due to in-
creasing QRN and also the Bureau of
Standards’ fading tests. Also that work
is progressing fine on the C-W. ITS has
a 100 watt set now and is working 1RD
in Brookline every night. Traffic is also
handled with 1XX in Providence. The
following (C-W stations are now in actual
operation in this section and covering good
distances: INAQ, 1MO, iFQ, 1GAI and
1TS. 1BM handled 20 messages, 1HO 86
and 1TS 94,

A.D.M. Castner, (1U0Q), reports the ad-
vancement of this section as most en-
couraging. A reliable route to Bangor is
in operation from Portland: 1UQ, 1FV,
1KAY, to 1CAQ, 1UL, 1PAT to 1MBS to
1LAX, 1DAQ to 10T, 1GQ. The route
from Portland to Bar Harbor is: 1UQ,
1PV, 1KAY 1o 1CAO, 1UL, 1PAT to
IMBS to 1LAX, 1DAQ to 1MBZ. Port-
land has succeeded in connecting with
southern QSR via 1DAC., 1MBZ and 1VT
are making tests in an effort to hook up
Bar Harbor with Calais. Many of the
stations in Maine are planning to renew
activity after school closes. 1FB will be
right on the job after July Ist and will
be able to clear all traffic for Maine.
Stations in Portland broadcast every night
at 7:15 p.m. Any stations hearing sume,
please send card to A.D.M. Castner at 15
Temple 3t., Portland, Maine.

Total msgs. 1062. Buslest station 1HAA,
457 msgs.

*

ATLANTIC DIVISION
C. H. Stewart, Mgr.

The Division Manager has at last realized
his ambition to present a fairly complete
report from all sections, and one which he
believes shows steady progress is being
made in the right direction. ‘

Mr. Clifford J. Goette (2J1), A.D.M.
Northern Section, reports that there have
been quite extensive changes made in his
section, resulting in the creation of one new
district to be known as the Capitol Distriet
with headquarters st Albany. , New York
State outside of New York City and Long
Island is now split into three districts, and

QST 31

the territory distributed in such a manner
that each Superintendent is closely in touch
with stations handling volume of traffic in
each district. Each Superintendent has
given the A.D™M. assurance that every-
thing will be done to place the Northern
Section on top where it rightfully belongs.

Numerous complaints have been re-
ceived in reference to traffic between New
York and Philadelphia not coming through
in view of the fact that a day light route
between these two cities exists. All
stations in New York City, including
Brooklyn, should clear through any of the
following stations: 2FD, 2RB, 2ZD, 2RK
and 2JU who will relay to 2ZL, 2EL,
2AJW, 2BGR, ZRL or 2FS. All of the
latter stations are clear of the local QRM
of New York City and work 3FB, Atlantic
Clity, with ease. From 3FB the route is
as follows:—3AS Ocean City, N. J., SNB
Vineland, N. J., -and 3EH Collingswood,

. 4., who has wuo trouble in clearing
Philadelphia. [f this route is utilized both
ways we should have no further complaints.
The Northern route via 3XM Princeton,
N. J., which appears to be open is not being
used to any extent, but efforts will be
made o get our stations along this line
in action again., 3EH Collingswood, N. J.,
as well as several other stations in the
Philadelphia District are in daylight QS0
range with Princeton, and inasmuch as the
latter station is always in communication
with New York, quicker service can be
performed over this route than over the
southern route, and some of the traflic
should be diverted to this route to insure
more prompt action.

The Hudson Valley route to Albany, Troy
and cities to Buifalo will svon be in oper-
ation. Bo far New York City to Troy is
open via the following stations: 2BK,
2DN, 2BB, 2DA, 2AR, 2BM, 2FG, 2XQ
and 287Z. The Superintendents of the
Capitol and Western New York Districts
are both working on a daylight Albany to
Butfalo schedule. All stations in and
around New Vork City should take ad-
vantage of this route, as in using same it
will cut down delays and eliminate QRM.

The following gives in some detail the
activities is each of the Districts under the
jurisdiction of che Northern Section, as
taken from the local reports of Superin-
tendents.

- WESTERN NEW YORK-—Benzee Bros.,
Dist. Supt., 196 Keystone Street, Buffalo,
N. ¥. (District includes counties of
Niagara, Orleans, Wayne, Cayuga, Oswego,
Onondaga, Seneca, Ontario, Monroe,
Livingston, Erie, Genesee, Wyoming, Yates,
Cortland, Broome, Tioga, Chemung, Tomp-
kins, Hteuben, Schuyler, Alleghany, Catta-
raugus, Chatauqua und Jefferson.) 'The
Supt. veports that Buffalo has recently
called upon the amateur to help solve the



problem. Nightly bul-
fetins ruﬂtammz to autos stolen ave trans-
mitted via radiophone {rum siation 8PJ,
Buffalo. The first bulletin, broadecasted on
April ith brought about The recovery of
machine the following day in Scranton, Pa.
The PBuffalo police are so pleased over ve-
suits that they are planning te install z
station of their own as in 'New York City.

stolen automobile

Mr, R. W. Bigsell, 8TY, has been
appointed official station for Jamestown.
During s visit io Famestown, a hamfest
was enjoved with 8TY and 8AYM, who
are wide swake und very much inuerested
in our ecause. The number of atations
handling bulk of traﬂlc durmg the pa.st
month are as follows:
messages, SAMB Ld,]’lCd.\tPf L’, SAGK
Niagara Falls 55, 8GI Rochester 128,
BSAMM 51, 8AFA 17, BAMZ Oakfield 200,
SAYM Jamest@wn 10, ¥TY Jamestown 24
and 8HJ Elmira 10. The total number of

messages handled by all official stations
numbers 836, SAMZ certainly has Dbeen

¢learing traffic in fine shape and his work
is being greatly appreciated. RANJ has
a working schedule with Canadian 3AB

Toronto und traffic for Ontario Division
points should be routed through Buffalo
to SANJ.

1"‘APITOL DISTRICT {(comprising
counties of Lewis, 8t. Lawrence, Fr ankhn,
Clinton, Herkimer, Oneida, Hamiiton,
Hssex, Warren, },inlton, Baratoga, Wash-
ington, Rensselaer, Schenectady, Mont-
gomery, Madison, Chenango, Otsego,
Schoharie, Albany and Delaware) Mr. F.
H. Myers, Dist. Supt.. 540 Providence &t.,
Albany, N. Y. This is the new!y ated
District and includes some of our best
stations such as iZXQ. 2FG and 252, Owing
to the short vime that this District has
heen organized nothing of mmh importance
mulmhed mr ag 200n as
ets

‘pdm ui dom;z
ated in any of the

to Mr.
will be in & position to

shove rmnled
send  their names
Myers, so thai he
line them wup.

HUDSON' ISTRICT J{com-
m‘xsmg the o eene, Sullivan,
Qram;fa

Pt'utf

nam. R klé‘nd nmu We
E. Trube, !
Yonkers, .

ester) Mr.
Euvmgqtnn

g2 QsT
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her of excellent stations und is clearing
& great deal of traffic. 2DN and 2BK both
clear New York ity and all trafiic for
cities along the New York to Buffala route
should be handed fo them for relaying to
2BB, 2DA, 2BM and 2FG. These stations,
in addition o 20A, are z fine outlet fov
traffic destined to the New England States,
and in the absence of a consistent vouie
to New FEngland points frem New York
City, messages should be routed via 2DN,

2BK or ’i)A Total number of messages
handled by 2DA for past month was 1717.
Detailed ‘reports from other stations are
lacking. Mr. Trube has just recently taken

hold ¢f this Distriet and it will take him
a short while to get his stations lined up.

LONG ISLAND DISTRICT (All of Long
Island east of Jamaica) Mr, Harry 5.
Collins, D.S., Babylon, L. I, N. ¥. Al
though there i3 a comparatively small num-
ber of stations in this District each and
every one of them are doing their share.
Being far enough from the bulk of QRM
from New York City, no difficulty is ex-
perienced in working distance. 2ZL Valley
Btream has W szchedules with 1AHE and
8th  Distriet stations and considerable
traffic is cleared consistently., The same
applies with 2BGR ({spark) Bayshore, who,

maintains schedules with [HO, 1BAB,
1BAZ, 1FW and 1BM. 2EL and 2AJW
are aiso doing very good work. All of

the above named stations are in eommuni-
cation with the Jersey resorts, and traffic.
for these points should be routed via them.
2ZAJW has recently installed a ©W irans-
mitter.

NEW VORK CITY DISTRICT {Man-
hattan and the Bronx} Dr. E. A. Cyriax,
D.S., 219 East 7lst St., New York City.
The stations doing the bulk of the work in
this District are 2DI, 20T, 21IF and 2YM.
In addition fo these there are a number
of others who ave capable of dumg' distance
work, but ave handicapped by the terrible
lceal interference. During the past month
2DT1 handled 94 messages,

BROOKLYN DISTRI(‘T fAll of Brooklyn
and Long Island west of Ja ) Mr
Frank A. Maher, [st. Hupt.'
Brooklyn, N. ¥. This District ha\ qulrp
a number c»f stations doing wood work in
face of the bad interference from lacal
stations und shios entering the port of
New York. 'RK cleaved 450 “mesbam-:
working stations in all directions.
that have been doing gwoed work are
2RM, 2BO, 2DR and :”WR.

SOUTHERN NEW JERSEY
TRICT, Mr.
fand, W. . Trafiic conditions have been
very good during the past month, & num-
her of the smaller stations coming into the
limelight, / sent fime the entire
district 1 h daylight route,
which has been brought sbout anily through

¢

7 DTS-
Marcus Frye, Jv., D.8., Vine-
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plugging ou the part of Mr. Frye. The

main stations handling - traffic are as
follows: 3BA 15 messages, SAAN 23,
3EH 21, 3FB 43 and 3NB 184, The

following are newly appointed official sta-
tions: SEH, W. &, Phillips and H.
Densahm, Collingswood, N. J.; 3LS, C. L.
Roork, Penns tirove, N. J.; 3FB, Wm.
Jordon, Atlantic City, N. J.

NORTHERN NEW JERSEY DIS-
TRICT: Mr. Lester Spangenberg, 272M,
has resigned as Dist. Supt. and Mr. Fredk.
B. Ostman (20M), 180 Broad St., Ridge-
wood, N. J., has been appointed in his
place. ‘Traffic in this district is being
handled in very good shape. Business for
Northern New York is now being tempor-
arily-diverted to other routes than through
8XU (Cornell Univ.) which station is ex-
periencing induction trouble. The follow-
ing stations arve all handling distance in
wonderful shape and clearing lots of traffic:
2TK, 237, 2VA, 2AST, 2CL and 2JN. 2PE
is now getting out with his CW, as well
as 2ZM and 2AJF, who are also using CW,

Mr. Goette requests that station owners
wishing to become official relay stations get
‘a touch with their respective District
Superintendents.

Mr. E. B. Duvall, Assistant Manager in
charge of Southern Section, reports con-
siderable progress during the month and
& steady improvement in conditions.

WESTERN PENNSYLVANIA DIS-
TRIET, Mr., R. €. Devinney, .S, 1224
Boyle St., Pittsburgh, Pa. The stations in
this District have again failed to make a
report of messages handled, with the ex-
ception of 82D, who handled 165 messages.
It is to be regretted that message reports

are not received. as the failure to {orward -

these reports prevents proper credit being
received by this: Division for messages
handled. B8RU owned and operated by
Allan  McChesney and Charles Rankin,
Pittsburgh, has heen appointed as an
oiicial rvelay wstation. ‘They have a {ine
station, and they will take care of the
morning trick on Trunk Line B from 3
aan. to 7 a.m. daily.

The following stations in this District
have installed prone or -CW for rvelay
work: XDV, SACF, 8JQ, |FB, 8HA and
¥WY. The station of the Traffic Assistant
8ZD g also being equipped with straight
CW. 2DV and “HA are doing the most
cousistent work, handling relay traflic regu-
larly on their W sets. 8FB has the best
telephone set of the lot.

This District has azgain hocked up with
the headquarters of the Central Penna.
‘District at Milton through 8ZD and $BQ.
As fading signals from 8BQ almost always
prevented us from working last seasen, we
are duite clated o noie that #BQ cumes
through perfectly now.

The Doubleday-Hill Electric (o, of

w
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Pittsburgh uare installing n high powered
CW and phone set to be used largely for
the purpose of handling business with their
Washington, D.C., store. This station will
be in working order in the near future and
may be depended upon to handle A.R.R.L.
traific. Our official relay station at Union-
town, Pa., radio 8MT, is again on the job.
8VQ at Freeport is out of commission for
a few weeks. H#JQ has given up his -ex-
cellent spark set and is now working. on a
CW set. To sum up would say that, while
relay trafic can be expected to decrease
with the coming of heavy static and warm
weather, from the number of CW and
phone sets going into commission among
our . official stations, it seems likely that
there will be more on the job this summer
than ever.

CENTRAL PENNSLYVANIA DIS-
TRICT, Mr. Herbert M. Walleze, 234 Vine
St., Milton, Pa., states that traffic has
passed through Pennsylvania during the
last month much better than at any time
since the reopening. The fact that 8BQ
is again on the job and working a regular
schedule (10 p.m. to 1 a.m.) is helping the
gituation. Mr. Walleze and his Traflic
Assistant Cawley have consolidated their
efforts an cne station each using his own
call {8BQ and SHR respectively). &i
reopening this station on March 15 they
have handled 38 messages and are reach-
ing out fairly well, having exchanged traffic
with 1HAA, SNB, 3EN, 8AMM and 0UT,
and have worked Scranton (8ABQ) about
90 miles in daylight.  Daylight tests with
8XE were very successiul, both stations
QSA and wvo. fading, but at night both
weaken considerably and fade badly., Day-
light tests with 3AIC, 3GX and 3LP, Read-
ing, Pa., are so lar unsuccessful due to ex-~
cesgsive. QRM and induction ut Reading.
3AQR at Hershey, Pa.,, a short distance
east of Harrisburg came to life and QSR’d.
This, however, opened a long closed branch
into .Harrisburg. - This station (3AQR)
should be able to pass tratfic on down to
York, Pa., and  possibly direct to Balti-
more. The hall is rolling now and with
stations slowly coming to light there is no
reason why we should not come up to
standard with this Distriet within a short
time. Our great need now is a duplicate
for 8XK. for this summer. '

FEASTERN PENNSYLVANIA DIS-
TRIC, Mr. 5, W. Place, D.S., 622 Stan-.
bridge ©t., Norristown, Pa., veports 'the
following ofticial velay stations appeinted
during the month: 3AIC Reading High
School for Boys. (Practical Arts Dept.),
t‘hief ©Operator Fred. . Delong, in re-
liable communication with 3FR Allentown,
SHJ Haverford, 3WX Lancaster and 3ACS
Whitford, 3AVG Yeates Sehool, Lancaster,
Pa., Operator Fred. B. Westervelt.

Traffic  Assistant RZQ, N. H. zection,
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reports that conditions in the Scranton
district are very dull, and that the stations
seem to take very little interest in handling
traffic. He has, however, located and ap-
pointed a new station in Wilkes Barre, Pa.,
on Branch Line No. 1. )

DISTRICT ©OF COLUMBIA, Mr.
Francis M. Baer, D.8,, 1744 Corcovan 3t.,
Washington, reports a great increase of
activity in his District since his last report,
and the following messages were handled:
SALM 97; sKM 13; SABI 9; 3XF 43,
3IW has also handled quite a volume of
traffic, but no figures were received from
him,
3KM is arranging a regular schedule
with 1QR who will use CW. The CW set
at WWYV also has some good DX work to
its credit.

Trouble is still experienced in clearing

traffic to the south of Washington, prinei-
pally on gccount of NAM’s QRM with the
Virginia stations and also due to static
conditions. It is usually necessary to for-
ward the southern traffic by mail. Local
conditions in the ¢ity of Washington are
stiil as good as can be expected in view
of the numerous transmitting stations, and
practically no friction is evident between
the local and DX stations, This is almost
entirely due to the influence of the Wash-
ington Radio {‘lub.
EASTERN MARYLAND DISTRICT, Mr.
E. B, Duvall, A.DM,, acting Dist. Supt.,
3909 Cottage Ave., Baltimore, Md. reports
that a change has been made in the trafiic
control station schedule for Baltimore, and
although the achedule given in the last
monthly report was not completely carried
out as announced, the traffic control in the
¢ity was found to take care of itself to a
certain degree. Until further notice the
following stations will control and clear
traffic through Baltimore:

31B—Monday 3UC—Thursday
ZAN—Tuesday SHG—Friday

3GU—Wednesday 3EM—Saturday
3AC—Sunday

Station 3AN ig again in operation. 3IB,
3G, 8AC and 3EM have been getting their
signals out of late and are placed on the
Control in order that their stations may
have a chance to handle some of the traflic
through the District.

3HG seems {o have the lead on the DX
stations in Baltimore, but no report as to
the number of messages handled has been
received; in facet none of the stations have
furnished this information, and they are
asked to co-operate with Mr. Duvall in
the future and have this information in his
hands before the 20th of each month. 3HG
has a daylight schedule with $ALN in
Washington, and the two cities may he
considered to be reliably bridged at present.

Mr. Duvall still holds the appointment
open for District Superintendent for East-
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ern Maryland, and wishes to make it known
that he will consider anyone who van sat-
isfy him that they can handle the work
efficiently in the full interest of the League,
and possesses and operates an efficient DX
station and who Is a member of the
ARR.L.

Many W stations have sprung up in
Baltimore. The leaders as far as DX work
is concerned are 3CT, Hogan, who has
been in touch with Pittsburgh and Cleve-
fand on several occasions, and 3EQ, Hollo-
way, who has been temporarily out of com-
mission due to & habit he has formed of
burning out tubes. Among the promising
CW gtations which are working and im-
proving their sets for future DX work are
3IB, 8UC, S8ER, 8EM, and a set is being in~
stalled at the local store of R. Helway
Collmus Co. operated by Mr. Winters Jones,
who will no doubt come up with some fine
DX work.

WESTERN MARYLAND DISTRICT
{Comprising the counties of Frederick,
Washington, Allegany and Garrett), Mr.
Roger W. Clipp, Dist. Supt.,, Hagerstown,
Md., has made no report.

Total messages 2226,
2RK—450 msgs.

ROANOKE DIVISION
_ W. T. Gravely, Mgr,
Reported by 4. 8. Clarke, Div. Traffic Mgr.

Busiest station

Bxcessive static has made good work
next to impossible during the past month.
Despite this {the number of messages
handled has shown quite a jump. There
is an awakening of interest in radio
throughout the division, many new stations
being weported. No lagging of interest
during the summer months is expected but
rather more interest is being taken in
developing day light communication.

District Supt. Wohlford of S.W. Virginia
is making strenuous efforts to develop his
section. Salem promises & good stations.
Daylight communication one way with
Salem has been established from Danville.
The following appeiniments have bheen
made, each man to assist Wohiford in his
vieinity, Higgins at Oldtown to cover from
Radford to Bristol; Gundry at Stonega for
the Clinch Valley; and Fleenor at Blue-
field for the territory lying between Blue-
field and Williamson, W. Va.

City Manager White of Norfolk says
that between NAM and busted condensers,
relay men are having their troubles but
msgs are going through. Both 3VV and
3FG, normally hbusy stations, have heen
out with busted condensers. 3EN takes
second place for number of msgs. handled
53. XF-1 has done fine relay work
handling 51 msgs.

Increasing interest in radio throughout
W. Va. is evident. D.S. Heck, 8EF, reports



June, 1921

daylight lines open from Mannington to
Washington and Uniontown, Pa., and Cam-
bridge and Marietta, Qhio. Liller at Key-
ser, and Rector of Bellington, W. Va,,
are counted on for good work before long.
85P continues to be the star in this division.

Reports have not been received from
Blair at Richmond and Bunker at Char-

otte. Blair at 3ZL is beginning to be
heard. Daylight ¢communication has been
regularly established between 3$BZ Dan-

ville and 4{CK Winston-Salem.

The following stations handled the
majority of our messages: 8SP, SEN, XF.1,
3GO, 3JE, 8EF, 3ACT, 8VV, 3ACE.

Total msgs. 300. Busiest station 8SP—
67 msgs.

EAST GULF DIVISION
E. H. Merritt, Mgr.

We made a record this month, fellows!!
Over 25 msgs to FLORIDA passed thru
4YA, all to 4FD and 4GN. The route is
at last working successfully and often thru
very heavy QRM and QRN. No raport
from Florida D.S. Gulledge, but 4DL, 4AM,
4BI and 4C8 seem to do the work for the
whole state. They need help too, so let's
hear from other Florida stations.

WE. Now
HAYE WTH
U3 MR, FLORIDA

;2]

4XC is now D.S. for Georgia and all
Georgia men please report to him each
month., He is B. W. Benning, 50 White-
ford Ave., Atlanta, Ga. Dr. Hodge,
Savannah City Manager, reports that 4GL,
Mr. F. A, Hill, recently of the Roanoke
Divigion, is operating on CW and doing
good work, 4BY and 4GL are taking =all
the traffic thru there now. 4FD, 4BK,
4AG and 4GN =zre all doing fine work now.
4DV (Columbus, Ga.), 4BW and 4DT are
heard occasionally trying to break thru
the din. In Atlanta many of the stations
are trying CW and fone work.

The best report comes from Dist. Supt.
Mecllvaine of bXA. Alabama is coming to
life. He has appointed Mr. H. L. Crane,
5J0, City Mgr. of Birmingham, 5EQ, 5JO
and 5BQ are trying to get out. In Moni-
gomery, HINL and several others are work-
ing hard, and in Mobile 5KB and 5JZ have
opened up. A radio club has just been
organized in Mobile and promises some
guod DX stations next fall. 5XA is now
on 375 meters with spark and ICW. A
club has been organized there to back up
and boost SXA and is called “I Tappa
Key”., Mr. Mecllvaine would like to hear
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from all stations in north Alabama at once.

QRN most of the time makes operation
impossible now or at least very difficult
but most of the stations are sticking to it
and hammering thru. The D.M, earnestly
requests that we keep the good work up
and not close down for the summer as per
usual. This QRN lets up occasionally,
e¢ven in the summer months.

Total messages reported this month are
455 with only six stations reporting.
Busiest station 4YA 125 msgs. Let’s
hear from you all next month.

DELTA DIVISION
J. M. Clayton, Mgr.

the approach of summer
summer QRN relay work
thruout the Division has been very
spasmodic. The good relay nights have
about ceased to be, and when traffic is re-
ceived it is a case of clearing it the same
night, or waiting two or three weeks for a
good night.

The fact that relay work is so slack
possibly accounts for the fact that NO
reports have been received from the Delta
Division personnel. Again let me empha-
size the importance of getting in some kind
of a report MONTHLY to the Division
Manager, or the A.D.M., if we are to have
any representation in QST at all. Especial-
ly is this important during the summer
months, as we all are more or less away
from the sgstations during the summer
months and the A.D.M. is unable to keep
up with the various stations unless he
gets a report from them.

It is hoped that we can put over a little
relay work thru the whole summer, if we
can build up two or three good C.W. sta-
tions in the division. Spark relay work
iz about impossible except on occasional
good nights, And while on that subject
the Division Manager would - like to cast
a few remarks on relay conditions down
here during the summer, as compared with
conditions in the north. Last September
the Division Manager had the pleasure of
being out at 9ZN one night, and noted
Matty’s exclamations and profanity over
the *‘terrible QRN” then raging in the
north, Despite this “bad QRN” the 2's
and #’z were coming thru to 9ZN in fine
shape and even a five station or two.
Possibly the night that I happened to be
at 9ZN was a particularly good night but
nevertheless relay work CAN’T BE done
here from May to October except on very
rare occasions. We can’t even HEAR the
stations in the south during that time,
much less work with them.

5YH has closed down his spark station
for the season but is talking of putting
in & semi-high power CW station. 5JD is
still plugging along every fair night and

Owing to
weather and
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clearing some traffic thru it all. 5ZAB
{Pullen of Houma, La—px BJE) hasn't
been heard on the air for several weeks.
5FA hasn’t been heard for a month or

more. The suprise of the monthk was
created when the Division Manager heard
545 the uther night and gave him a msg.
or two for Shreveport. Anthony came
back with 'Tche news that he was at some
fair or something. {iuess Friend Willie
was putting on an  exhibition for the
natives. BZK, Greeniaw, hasn’t been heard
o radio for some time either. DeBen,
HZP, has been sick. We are expecting him
on the air at any time. 5ZL has started
up a;f:«xm, but this time the station is out
at Camp Pike College at Camp Pike,
Arkansas, where the D.M. is holding down
a job as instructor in radio to men in
Sam's Army. Incidentally Bam furnished
the Grebe synchronous gap which is sign-
ing BZL now. The rest of the station ex-
eept the oscillation transformer iz HZL.

We hope to be able to run successful day-
light tests thruout the division. Hereto-
fore in past seasons these tests have been
successful for maybe s week at a time and
then it’s absolutely impossible f{o get sig-
nais thru the QRN. Possibly this age of
two steps and GOOD regeneratives will
make some sort of relay work possible all
the season around.

The Division Manager has had the
pleasure of handling some traflfic with
F‘rlend Merritt of the Fast Gulf Division.

4¥A’s signals certainly do come thru in
ﬁne shape over this way, and the D.M. is
certainly pleased to have “connected” with
the East Gulf Division Manager once dur-
ing this season.

Again let me urge that you all get in
some kind of & report each month fo the
Assistant D.M. If not at your stations
lot us know what you are doing and where
von are. Also it is very important STILL
that Greenlaw have a traffic veport from
you. Now that velay work has let up in
this division ANY messages gotten thru
will be of interest and we should get
credit for any relay work done. Please
let’s have these reports.

Total messages, 150

DAKOTA DIVISION
Boyd Phelps, Mgr,

Due to the hu]V oming of the statie
season the good radio weather has been
shortened considerably but we are not
hanging up the phones on the peg and
guitting. On the contrary we ave making
every effort to keep traffic moving over
the Northern Route in some kind of shape
all summer. As no stations have appeared
in the western or central part of North
Dakota the jump from Ellendale io the
Yth district will have to be inade when
static conditions permit,
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Station owners are encouraged to listen
in every night all summer at least half an
hour per night as there are frequently
nights when static is so slight that dis-
tances of several hundred miles may be
eovered and the few stations thai happen
to be on the job clear many messages with
fittle QRM. Last summer it was found
that daylight working was very satis-
factory where siations were w ithin day-
light range of each other. Some stations
report better working conditions at noon
while others think sunrise or sunset to be
the best. This perhaps varies in different
localities, @Stations should test with their
neighboring stations in nearby towns to
determine the best hours. The Division
Manager would appreciate a detailed re-
port irom each station on this subject and
& list of the nearby stations that can be
heard and communicated with regularly.

All routes in the eastern part of North
Dakota are working and traffic is handled
in daylight from 9LW at Wahpeton up o
9YAF at Pembina thru 9AEJ and 9#AGN,
and from 9YAF to Winnipeg, Canada.
9ZC ai Baudette, Minn,, clears daily with
9YAF at 11:00 AM. and with 9AGN.
Good stations are needed between Aber-
deen, 8. D., and Sioux Falls to complete
a perfect summer route from the Midwest
Division 10 Canada. The summer route
from North Dakota to the Twin Cities is
complete except for the last 60 miles from
8t. Cloud. Working north from the Twin
(ities was always very difficult and com-
munication was never established with the
best stations in St. Cloud but the Division
Manager is building & station at his sum-
mer home 18 miles from Minneapolis
which will be somewhat nearer 5t. Cloud
and equipped with every anti-QRN device
now known. Summer station appointments
will be made on the various routes when
it is seen that traffic can be handled.
Stations are still scarce in the southern
and northern par’c of Minnesota and in the
central part of South Dakota. Stations of
any size uhatever in these parts should
write to their Distriet Huperintendents
whose addresses were given last month.

Mr. Bridges of NUX, A.D.8., wishes to
announee that his station 9DBT (ex “BQ’")
now has the call 9VAC., 9HM went out of
commission April 2nd.

WU and DEE have combined their sta-
tions and are now operating under a special
licenge—2%Z%., It is to the untiring efforts
of these two men that we owe thanks for
the successinl maintenance of our Northern

toute. We can be assured right now of a
perfect voute via the North with these two
men on the job., (Tfe. Mer's. note: God-
dard and Leavenworth have the chance of
being to the Northern route what BZA is
to our Svuthern ro ute, and every indication
is that they will give 53ZA a hard tussie
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for the honors. However, 92X will have
a slight advantage in not having the QRN
that 5ZA is used to, and in addition having
two operators who are trying to prove that
gleep is less desirable that moving traffic.
More power to you, fellows.)

Individual station reports have been
coming in better of late but there is still
room for much improvement. Siations
should get their reports to their District
Superintendent by the 20th, especially their
message totals so that we can prove we
are handling summer trafiic.

MID-WEST DIiVISION
I.. A. Benson, Mgr.

9JA, Dist. Supt. for Towa, reports that
even though QRM has been very bad and
many dead nights, the traffic through the
state has been heavy. Several additional
stations have sent in their reports this
month. Severe lightning and storms de-
layed somewhat, but with 9JN on uagain
and JAEQ coming in strong as ever, guite
a bit of traflic was cleared through these
stations and remarkable lot of west coast
traffic is going through the state by way of
9JN and 9LW, 9MS and YAWX zre making
DX records every night and 9YA has been
heard several times on the west coast.
9CS is having no trouble in working the
east ecoast vegularly., 9DBS reports a
route to Sioux city through 92U, as this
station is opened again and has four oper-
ators. This station fills a link which has
long been missing in the state of Iowa.
Station 9MS works regularly at noon with
9CA, clearing traffic. 9YA has regular
operators on every night working C.W.,
phone and spark. They have 1KW spark
transmitter on 260 meters and 2KW on
425 meters.

9DU reports that traffic is moving over
short jumps and in day time in his distriet
due to QRN at night. 9AVK at Holden
is doing good day-light work, working
Columbia and Kansas City. It is some-
times impossible o work direet with YN
but the best route so far is by way of
9AVE. Routes to the north, although still
open, are not handling much traffic. Mr.
Turner reports that C.W. is coming to
the front in his district. 9KAB of Kan-
sas City has a six tube set in operation.
9EL, Council Grove, Kansas, announces
SAEG Ira Graham, Eldorado, Kansas, has
been appointed A.D.S. and 90R of Wichita,
Kans‘as, gecond A.D.S. These two men are
working on day-light routes throughout
Kansas to handle traffic during the summer
months. 9EL is installing C.W.

Among some of the stations doing good
work in Wichita are 9EUO, 9LAG and
9LV. 9PS and 9OE are the two most con-
gistent statious at present. 27ZB has been
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handling all traffic lately using CW,
Beveral messages were handled direct to
New York through 2ZL on evenings when
QRN was so bad that spark stations were
inaudible, using two 5 watt tubes. 9ZB
has been reported QSA at Hartford, Conn.
All stations in the Mid-West division using
(OW. outfits at present are requestegi.tn
kindly communicate with the Division
Manager so that (.W. routes throughout
the division can be maintained. 9LC of
8t. Louis has been doing excellent work
with his C.W.

Total messages handled, 2124,
station 90K, 267 messages,

Busiest

Northern Texas District

Kastern Territory: John Dorsa, A.D.S,,
no report; however, (reenville reports
direct that station HHV handled total of
137 messages which makes him star station
of that Territory.

Central Territory: Guy Neel, A.D.S,, re-
ports & e¢lub started in Dublin and activ-
ities Increasing. Star station 5XJ. ]

Western Territory: J. .. Martin, A.D.S,,

reports  conditions favorable; BHIF wof
Amarillo is doing some splendid relay
work. )

H. P. Heafer, D.8. of the Northern

Texas District, has had prepared a special
map of which he sent a copy to the
Divn. Mgr., A.D.M., and all A.D.S%s,
which is indeed very up-to-date and if used
will be of great benefit to all concerned.

A  very interesting report from D.S.
Tilley, of the Southern Texas District
advises that Austin stations are now con-
fined to only one, that being 5ZU, as SEJ
had his ninety {(90) foot tower blown over
and has gone to Colorado for the summer.
AJA’s antenna rope broke xo0 the whole
system has to come down to get the rope
through the pulley again. 5BO had two
70 foot poles blown down and the station
has been closed for the summer. The
University of Texas has an appropriation
of $2,000 to equip their radio station; the
antenna will consist of two 100 foot poles
200 feet apart with the latest (irebe re-
ceiving instruments installed, all of which
are on the ground. A three (3) KW,
240 cyele synchronous set ig already in-
stalled and waiting for the antenna system
to be finished The station will be manned
by seven licensed operators recruited from
the ranks of the Austin amateurs, with
District Superintendent W. H. Tilley as
Chief Operator.

5XI at Kelly Field, San Antonio, has
been heard from, but there still remains
for a real DX station to open up in that
important c¢ity. All the small towns around
Austin are regularly heard from, but the
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service iz poor as most ut the boys are
beginners and cannot receive over b words
per minute, with the wave length anywhere

from 250 to 500 meters. {(Note: Let’s
stop that 250 to B0OO stuff; Wesley
de White}).

QRN is getting bad for summer work
at night so the day-light routes are being
lined up to keep the District on the map
until 0.M. Crimp puts in his appearance
again,

Report from A.D.S. Daniels of the
Houston Texas ‘I‘errltory, states that his
office must of necessity report a very quiet
district this month, unfavorable atmos-
pheric conditions existing in that territory.
Almost constant syunalls and electrical dis-
turbances have been prevailing since the
last report was forwarded, this being the
equinox period. On many nights it was im-
possible to copy 5XB who has been our most
reliable short relay station.

Dist. Supt. Louis Faleoni, of The New
Mexico Distriet, reports conditions ex-
ceedingly quiet, complaining of no month-
ly reports from his assistants, ete.

Traffic is still going west on good nights
and when UW is installed at 54A opera-
tion may be carried on later in summer.
6XB comes through there with CW when
apark is helpless.

Total msgs. 599,

Busiest station 5ZA,
242 msps,

ROCKY MOUNTAIN DlVlSlON
M. S, Andelm, Magr.

During the month of ‘March a great deal
of the ftrans-continental traffic went via
the Southern Route. The southern stations
found wvery little difficulty working, and
constant communication was maintained.
The northern stations of this division have
less static and consequently bear the
burden of extra heavy traffic. Messages
are passing over the trunk lines with the
same vegularity as the winter months and
showing no signs of decreasing. It is
possible that all-summer communication
will be maintained; most of the DX stations
are very enthusiastic over the probability
of keeping the trunk lines open this sum-
mevr., Never before has this been done in
the Rocky Mountains.

The stations handling the bulk of traffic
in April were 6ZH, 6ZA, 8ZM, 6WV,
9AMRB, KX, 6JT, 6AEZ.

Total msgs., 587,

ONTARIO DIVISION
K. Russell, Mgr.

The past month marks both the height
and approaching end of the relay work for
the season 1920-21. Conditions in Toronto
are such now that it is apparent that there
are a number of amateurs shutting up
their stations for the summer months,
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In the east, the Ottawa Valley Distriet
of the Ontario Division has been formed
with Major W. A. Steel, of Ottawa, as the
District Supt. Under his eificient manage-
ment, the (Ottawa Amateur Radio Associa-
tion haﬁ been formed and affiliated with
the A.R.R.L. In the near future this
district wiil form a most valuable link in
the chain from Montreal to Toronto and
Windsor. The most likely chain at present
thru eastern QOntario is from Montreal to
Ottawa, Perth, Napanee, Belleville and
Kingston, Port Hope and Cobourg, and
then to Toronto, with a branch line north
to Peterboro, or perhaps the straight jump
between Toronto and Ottawa may be
managed through Peterboro, where a city
Manager, Mr. F. H. N. Sherwood, has
been appomted

Reports from_ south-eastern Ontiario are
promising but things are still pretty much
futurist there, with a tendency towards the
development of C.W. Quite a bit of traffic
is being handled between Napanee, Kings-
ton, and Belleville, though.this has been
ml;ch curtailed owing to the 50 wmeter
rule.

In Toronto, the usual amount of work
is being carried on. The Manager's station
hag received a special license from Ottawa,
new call 9AL, with allowance of 200 meters
at all times, and communication with
Pitisburgh and Salem, ©Ohio, has been
established. Station 3F0 reports having
closed down. 3BP has dismantied his
spark set also, owing to the upemng of
navigation, and is now using C.'W. only.
Communication has been had with 3B in
Brantford.

There is talk of holding s convention in
Toronto in the Fall, at the time of the
National Exhibition, to try and get the
Ontario amateur interested in reiav work
in the Province.

The Manager had a visit from D.S.
Lloyd of Sault Ste Marie, Ontario, who
reports that relay work is rather difficult
in his locality, owing to the peculiar soil
conditions, and metallic deposits along the
north shore.

ALASKA DIVISION
Roy Anderson, Mgr.

Whew, what's that noise? Tuned to six
hundred meters the operator at 7IT,
Ketchikan, had a surprise, for suddenly a
sound, not unlike induction, only of a much
hlgher frequency was heard. It was un-
bearably loud on one or two points of the
secondary econdenser. But, thru it all,
came the sound of a “"park” it proved
to be NVH, Ketchikan, calling KDFA,
Hyder. But, the mystery remained un-
solved. Suddenlv the noise stopped and
did not start again so it was passed up as
a freak. Later, however, on PQZ's tune,
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some queer noise, not unlike that of & few
hours previous, was heard. A little tuning
on the arc set solved the mystery. It was
Ketchikan’s new are. Unless on the proper
tune it sounds like a sixty cycle spark, with
a continuous induction-like-rumbling but
when tuned properly, she delivers the goods
in fine style. It marks the opening of the
new thirty kilowatt arc station which has
been installed by Mr. Hubbard, of Bremer-
ton.

The installation of this arc set at Ket-
rhikan marks a development in commer-
¢ial radio, but for amateur radio, in and
around Ketchikan, it hurts. One thing,
they don’t keep their arc burning when
they’re not sending. Let’s hope they keep
this policy up.

Ketchikan seems thus far to foster long
distance receiving, regardless of QRM and
QRN. Using a single bulb detector and
225 foot single wire serial, elevated about
thirty feet, POZ, NPM, NPN, NPO, NSS§,
WII, WSO, NPA and other high powered
arcs are heard with a great regularity;
most of them are heard every unight ov
evening. On some occasions, others of
less importance, eommercially, are heard.
Ships are heard all over the Pacific. NIO,
the U, 8. Navy Vessel KANSAS sent a
TR report to Ketchikan naval station, and
it was also heard by an amateur using a
bulb detector and a makeshift tuner. At
this time the NIO was using 4.2 kilowatt
and was, I think, 3200 miles from Ketchi-
kan., Anyway, it established a new record
for naval 5 KW sets. Let's keep it up.

NORTHWESTERN DIVISION
John D. Hertz, Mgr.

Summer is nearly here but still only a
slightly increasing difficulty is experienced
in handling traffic, and the CW sefs now on
the air seem to be having even less diffi-
culty. It is getting to be more and more
difficult to work 7CC, while on the other
hand more luck is had between Portland
and Seattle. Work north and south is as
regular as ever.

In Montana, Asst. D.M. Cutting is very
optimistic over the outlook for keeping the
Northern Route open all summer. And
he is doing his part well, by tearing up the
air with his station VLY, which works ©’s
on the east, gets south weil, and tears in
at Seattle and Tacoma, tho is not as loud
in Portland.

Mr. E. L. Wharton, 7TEX takes the ‘‘cake”
this month for amount of traffic handled
with a total of 384. Do any of the oiher
transcontinental routes handle as much
tratiie?

7Z4G being a “tiller of the soil”, does not
find as much time for vadio work at
present due fo spring farm work. As g
result he will not be with us as often.
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7ZM (Ex-7CC) is apparently suffering
the worst due to QSS. Still he is on quite
vegular and is trying hard to keep his
end of the line open.

7YA at Boise offers a good alternative
route for “east and west” business, and he
gets his share, most of which goes via the
Montana stations 7EX, 7ZG and 7LY and
some direct to the: ninth district. He
seems to be taking the bulk of the eastern
business from Central and Northern
California,

7F1 and 7TBQ at Pullman are also coming
to the front in the relay game, and make
good alternates for 7ZM. They are hand-
ling considerable traffic with 7BK and
7AD to the west, also 7TCN and 7BD in
Portiand; but, with 7ZM, find it hard going
east.

7FQ at Tekoa, Washington is beginning
to get out, and works Spokane stations.

In Seattle TBK, TAD and 7CA are the
principal stations this month, TBK taking
the bulk of the business, as 7AD is con-
ducting research work along the rvadio-
phone end of the game. ‘

Mr. Hunter Onstine, 7LS, of Ferndale,
Wash., is a new arrival in the relay game.
He is in communication with 7IY at
Vashon Island who in turn works both
east and south. This opens up a new
distriet which has heretofore been dead to
the world. This station together with 7TFO
in Everett, Wash., makes up the long lost
route to Canada, where BBA and others
await.

In Tacoma 7CE does the best work with
7BC a close second. 7CB and TBA also get
out and are doing their part to make
Tacorna the second largest relay center in
the Pacific Northwest.

A new station appears at Hoguiam,
Wash. on Gray’s Harbor; TNN, who works
7BK, TBQ, 7BC and others. This opens
a district that has been dead since before
the war.

In Eugene 2 new D.S. is due for appoint-
ment, ‘Therefore, no veport has been had
from there. Portland, while still the larg-
est relay center of the Pacific Northwest,
is loging many of its men. 7BP has dis-
mantled for the summer, and is commer-
cial operating in Alaska. The D.M. is
leaving at the time of this writing for
another peint in Alaska. 7DS has been
out of commission for some time. 7ZI has
dismantled his spark set and is now con-
(Concluded on page 4:32)
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Here's a station that, like 3ZR, has a real
set of masts. SML is the «afatxon of Mr.
Frank M. J. Murphy in Cleveland, and is
one of those stations that have helped to
make the Amrad gup famous.

To jump right into a deseription, the
front mast (left) is 112 ft. high, 68 fL,
being of timber and the balance of 2 " and
134" pipe, while the rear mast is two feet
shorter, of similar construction, with 100
ft. &eparatmg’ the two. 1In this space is
hung & ten-wire fan aerial, the wires being
of uneven spacing so as to provide -the
same length of current path for every
wire and its weighbor, regardless of their
distance from the center of the system. A
top cable of T-strand No. 20 bronvze, in-
sulated with two 107 Flectrose insulators
at each end, carries the fan, whwh is made

of Jupiter T-strand No. per. Mr.
Murphy estimates that he put up these
masts 509 with the help of Mrs. 8ML,

409 alone and 10% With the help of in-
terested neighbors. He threatens to put
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up another su as to have a triangular in-
verted cone, from which we sece

that a few more 112-footers are
nothing in his young life.

The transmitter shack, under the
center of the aerial iz 10" % 12,
made of scrap lumber left from
the construction of the house. The
transformer is a 1 k.w. open-core

United Wireless with & home-made
primary winding, while the con-
is

made of 22 sheety of
¥ x 10 copper and 44 sheets of
11x 14 photographic glass im-
mersed in eoil, eapacity nct known
to us. Two -kw, Amrads form
the gap eguipment, while the O.T.
iv a ", home-made with one-
inch copper tubing for ’rhe primary
and 214" pibbon for the secondary.
Either 8ML’s aerial is a bit too
ambitious or his wave wmeter lies,
for he finds it impossible to get
down to 200 wmeters without a
series condenser, and two (02
mfd. Marconi jars are used in
series in the ground lead for this
purpose. ‘\Ioththstandmg’ the in-

denser

i©

evitable loss in such an arrange-
is

ment, &ML everywhere
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within a respectable range, and has been
reported from 7ZJ, Vancouver, Wash.

SML also uses one of “Round’s round
grounds”, made of 8 sheets of 8 ft.x 8 ft.
Armeco galvanized iron, set edgewise in a
trench 5 ft. deep and 21 ft. diameter,
surrounding the shack. Two leads of No.
10 R.C. wire run to each plate.

The transmitter is mechanically con-
trolled from the operating room, 40 ft.
distant. The receiver comprises a Grebe
CR-3, audiotron detector, home-made 2-
step amplifier using Acme transformers
and Radiotrons, Baldwin phones, and
Edison A batteries.

The details of the arrangement, we be-
lieve, will speak for themselves.
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6XAD, AVALON, CATALINA ISLAND, CALIF.

Not a vast amount of explanation is
needed, in order to grasp the details of
BXAD, ex-6BX, the very efficient siation
at the residence of U.S. Deputy Fish and
(Gtame Warden Lawrence Mott, on (Catalina
Island, thirty miles off the «coast of
California. Mr. Mott is the well known
author, and his hobbies are fishing {note

VT-2's. Mr. Mott iz now experimenting
with the new U.V. 202’s, finding them most
satisfactory. The transmitter is so built
that any of several wave lengths is in-
stantly available,

GXAD has been veported QSA as far
north as Vancouver, down in New Mexico,
and ds far east as Pittsburgh. 'The an-

the photograph—courtesy P. V. Reyes,
Avalon), big game shooting, and radio.
His receiving apparatus consists of =
Kennedy long-wave and a Grebe shori-
wave (R3 regenerative receiver, He
employs & two-step (irebe amplifier for
both, in conjunction with an audion
detector and Baldwin ‘phones. The trans-
mitter is a C.W. set, operated on eity
current, und using from three to five

tenna is an inverted *“L”, max. height 70%,
4 wire, No. 14 soft-drawn copper. Grounds
are water pipes and a 7' x 12’ sheet of 14"
copper, buried beneath the antenna.

For reception on his- Kennedy he uses
a single wire, 300’ long, and he ¢laims
ke heurs all the power stations of the
world. His antenna current, transmitting,
is from 1.5-3 amps.

Warden Mott is extremely anxious to.
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make up a schedule for serious long
distance work with C.W., with interested

amateurs, and asks that he be reported
by postal c¢ard. He uses 200 and 22
meters,

1QP, S. MANCHESTER,CONN.

1QP, owned by John L. Reinartz at South
Manchester Conn., is another of the sta-
tions that are doing splendid DX work
with Amrad gaps. Our photographs show
that his eyuipment is neat and business-
like, the receiver being mounted in an up-
stairs room from where Uperahon of the
transmitter in the cellar is remotely con-
trolled. The aerial is a slanting Hat-top
of large gauge aluminum wire with one
end on a mast on the house and the ‘far

end hlgh up in & tree. Each flat-
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foil condenser immersed in oil, a Thor-
darson oscillation transformer, and an

Amrad (uenched gap remodeled to handle
a greaier voltage per gap than customary.
In the power line is placed a large constant-
duty rheostat of commercial make capable
of giving a gradual and even control. By
the adjustment of this resistance 1QP can
vary his note from 30 cycles to 500 cycles.
The antenna current is highest at the high
frequency but 1QP is wise and knows that
it is the power in each wave train that
counts and that his condenser - voltage
builds up highest at the lowest freguency.
Consequently he is at present using a 30
cyele note which, while not particularly
pleagant to hear and sometimes sounding
like static, certainly has the punch behind
it and reaches out. During the Amrad
transcontinental relays 1QP gave a fine
performance and was regularly QS0 9PV
on 200 meters and with a note of 30
in Chicago. The normal antenna current
cyeles is about 8 amperes.

OPERATING DEPARTMENT
Report of Northwestern Div.
{Concluded from page 39)
fining his activities entirely to the develop-
ment of CW. T7JW, 7ED, and TDA are

the principal sparks handhng trafiic.

In Vancouver 7ZK and TCM continue
steady. TBS is off for the summer, having
also gone tn Alaska commercial operating.

A.R.R.L. work of the Division has been
turned over to Mr. K. T. Galyean, 460
Miller Street, Portland who will discharge
the duties of the office from the present
date.

Busiest station TEX, 384 msgs,

top wire and its corresponding
vertical wire are in one piece, do-
ing away with the almost hopeless
propuxltlon of soidering joints in
aluminum wire.

The receiving tuner is of the
type described elsewhere in this
issue, so nothing more will be said
of it here except to state that it
works fine, The tube equipment is
a detector-three-step and is quiet.
1-Kewpie’s mascot adorns the top
of the tube cabinet.

The transmitter
hiome-made transformer with a
secondary wound in pies and
giving a potential of about 40,000
volts; a home-made glass plate and

consists of a
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CLIFFORD J. GOETTE

Mr. Goette, Assmtant Manager of our
Atlantic Division, is the well known oper-
ator of Station 2JU at Woodhaven, Long
Island and accordingly uneeds no introduec-
tion to our readers altho we are all glad
to see what he looks like,

Goette is one of the old-timers, having
become interested in radio in 1908 while
employed at 4 local railroad telegraph
office on a 12-hours-per-day job. Between
elearing *“19%s” and “31’s” he managed to
find time to read up on the subject, which
was then decidedly in its infancy, and

erected a small gpark-coil transmitter.
Being wunable to connect up with ¥V,
now 2ZV, A. H. Grebe, Jamaica, L. L,
but little over a mile away, he de-

cided he needed more kilowatts and so in-
stalled a transformer and eventually had a
range of 25 miles.

At the outbreak of war Goette joined
the Signal Corps and was assigned to
Radio Tractor Units in the Military In-
telligence Branch, serving along the Mexi-

(Loncluded on page 57)

5. KRUSE

Hurray! We finally got a photograph
out of Kruse, but it was like pulling eye-
teeth!

It gives us a great deal of pleasure to
present this likeness of “LQ” {0 our
readers, for we are proud of him and his
ability. He was born in Halstead, Kansas,
{doesn’t say when) but insists he is proud
of the place. The scheduled interest in
radio was born upon reading an article
in MecClure’s, describing Marconi’s first
transatlantic tests, and he started play-
ing with a coherer set in 1907, eventually
hearing For#® Leavenworth’s 2 k.w. fixed
gap set twenty-seven miles away, an accom-
plishment which was fittingly celebrated.
He went thru engineering school at Kansas
State University at Lawrence and while
there operated old 9L.Q (whence the present
personal sine “LQ), also old 9XP. 9LQ
was a part of the old 9JW-9EP-9LO-9DM-
9ABD-9MQ gang that relayed thru Kansas
and Missouri in the good old days, and
was a good station without question, as it

(Concluded on page §7)
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More Transcon Dope

The following additions tv the siory of
the Transcons as reported in the March
QST have been received: ‘

Transcon 14 wsg, nr., 2 was originally
veported stalled at 6ZH. GZH gave it to
6ZA, but received no QSL. 6ZA passed
it to 620, while 8ZH continued his en-
deavor fto pass it on. Unfortunately he
developed condenser trouble but gave it
on low power to 6JD who was unable to
work west until 3:30 A .M. mountain time,
‘when he passed it on to KA., So it finally
wot to Los Angeles after all.

Transcon 15 reply nr., & was reported
stailed at 6JT. &6JT is now reported as
having given it to 6KA and QSL received,
but no time reporied.

Transcon 18 reply nr. 1, reported stalled
near 1FU, actually got through as it was
copied direct at 1FV in Portland when
1AW pgave it to 2RK, although no QSL
could be given.

Ac¢cording  to published in
Rochester, the reason C.W. is =0 popular
iz that it means “Caressing Women’.

An amateur entered our cell the other
day and talked so much about a telephone
station whose carrier wave he could con-
stantly hear but who never talked, that
we were prompted to investigate, and so
we went out to his shack and asked him to
tune in this fellow. With a certain adjust-
ment on his regenerator, his bulb howls
beautifully. We didn't have the heart to
tell him what it was.

We are proud of the city of Lafayette,
Indiana. Professor R. V. Achatz of Pur-
due University, City Manager, reports he
hag his city tuned down to 200 meters, and
has personally checked up every station
under his jurisdiction, with several of the
smaller stations operating on 180 and 180
meters, Let’s have more cities like
Lafayette.

two pages in QST known as “Directory of
Galls” because calls are being issued at
such a rate as to make it hopeless for us
to keep up with them in the limited space
available. .

From the New York American:
“Minister’s sermon cav-

»00 mmles

ried 600 miles by wire- e o e
less. .. .. In delivering his ~ .
germon he simply spoke A\ / o
into the mouthpiece of an N
ordinary telephone trans-
mitter which was con-
necied with the aerial”

And all the while we H
have been wasting our
time arguing about grid
modulation versus Heising P —
modulation and what not! =

for an alleged interference with the UJ.8.N.
compass station at Sandy Hook on 300
meters. While that charge in itself is sub-
jeet to considerable question, it is reported
that 2RK continued operation after having
hig license suspended, and is now charged
with that, with operating on an illegal
wave length, with operating CW equip-
ment not covered by his license, and with
signing the lefters “KH” for a call
the echarges against Hewitt are sub-
stantiated, it is probable that 2RK swill
be no more.

We again point ount to our members that
the radio laws must be obeyed.

In the catalogue of the Charles William
Btores we find a nice picture of the well-
known rlington receiving transformer,
price $3.98, and under it these illuminating
words: “Same as used at Arlington wireless
station. Wave length 4,000 mifes.”

.

Things we want to know:

Where & ground lead ends, and the real
ground begins,

The truth about power factor in an oseil-
lating eiveuit.

The why of a resonance transformer.

When 1TS sieeps.

Why 8ZL reaches out.

How to eliminate induction in the nearby
wiring.

In the first item in “Sirays” in March
QST, we reguested data from AR.R.L.
men who served in radio during the war.
Do yvon mean to say that no more of you
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chaps who haven’'t dreopped us a postal
giving us the desired information were in
the radio service? Hhake a leg, fellows,
and send in the dope as we warnt to have
a complete roster of what we did during
the war.

We certainly like the action of The
Benwood Co., Inc., in stimulating summer
interest by their offer of monthly prizes
for the best operation during the hot
months. If all the manufacturers would

gret behind the gang in this manner, things

QST 45

Hints for QRM Makers:
Don't sit on your key. It is tiresome
and a brick is much more convenient.
Never use a Helix or 0.T. They are too
expensive,
~ Never copy a message,
Paper is too expensive.
Don’i, answer. the fellow who ecalls you.
He likes to call because it lets the other
fellows know that he is on the job.

memorize it.

A correspondent wants to know, now that
we have synchronous gaps, how to set the
rotor 80 as not to blow all the
vondensers in the country. That’s
just i, OM, the idea is to adjust
it so as to get that maximum velt-
age that punctures every ordinary

condenser and then build a he-
condenser that will hold it and

thereby get some real juice out of
the old set. But it surely does
take @ condenser.

Bpeaking of records: 2BK is
reported heard by 6KA in Los
Angeles about 4:38 AM. E.S.T.
April 19th. About the same time
next day 90E and 9PS both called
2BK saying “QSQ 6KA”, so it
would seem that 6KA heard 2BK

The Benwood Store, $t. Louis.

would certainly hum during.the dog-days.
We thank the Benwood Co. for this and
hope that other manufacturers will evolve
ideas of special interest during the summer
months, as we know they will surely re-
dound to the benefit of all concerned.

Have you tried the Turney Spider-Webs?
With a couple of variables they certainiy
make a neat and serviceable little regen-
erative tuner. 'They work fine and they
are great for a portable set too,

house  or bird-house in the back yard, put
a padlock on it. According to “QTC” &
Buffalo amateur had his entire transmitter
stolen recently, It was set ¢n a pole in
his yard and operated by remote control.

The “Richmond {Indiana) Palladium”
anounces the installation of vadio appar-
atus as part of its regular news gathering
machinery, with call letters 985,

HStation BAYM is owned and operated by
. M. Nichols of 8ACM and if heard please
forward cards to address of 2ACM. The
station formerly had another operator, R.
W. Bissell, but he has dropped out of
SAYM in order to have time to operate
his own station ¥TY.

on two occasions. But that isn’t
all; we have a postal from 8AGK,
Lancaster, N. Y., advising that at
4:30 A.M. April 20th, he heard 6KA call-
ing 2BK. '
8ZA was copied by 6EJ, Walnut Grove,
Clalif. on January 19th.
2HJ has been heard 200 miles west of the
Azores, 2 distance of 2300 miles.

9L.C, Bill Woods, St. Louis, has now
been heard in Portland, Maine; Los

Angeles; Ontario; Telos;, Cuba; and most
places in between, all on %% KW.

“A. Novice” recently complained about
the straps on his honeycomb coils “per-
apiring”.  2ATV discovers that celluloid
makes a wonderful substitute that stands
the hot weather OK.

1AW is now broadcasting reports of
automobiles stolen in Hartford' and other
important police news daily at 2:30 P.M,,
B.s.T.

Not that we care, but diijanotice that
Hears-Roebuck’s artist found out what a
radio station looks like from Hoffman’s
drawing on our Qctober cover? Hee the
cireulay jllustration on the rear cover of
their catalogue.
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HEARD DURING APRIL
Unless Otherwise Specified

instructions to reporters:

{1} Tvpewrlte or neatly print the ¢alls,
“doubk&kpaced on a aseparate sheet of
paper, running them across the sheet, not
down u column, and writing on but one
side of the paper.

(2) Arrange alphabetically thru each
d1si:r1ct from 1 to 9, with no break hetween
dlstmcts. usmg mmmab to separate items
and putmng parentheses around ecalls
of stations also worked—all as per the lists
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 by the IOth of the
second month, for publication in the mnext

following QST.

HEARD AT SEA.
J, ¢ 'Iay]or and L. 3. Butler, aboard U, 8. 8.
“Buffaio”, at San Diego, Calif.:
, 5%A, BZZ. 8XZ, 6EA, WED, 8EJ, 6FI, 8GK,
. SHP, 6IC, 6IF, 8IM, 4JQ, 60C, 4PR, #XC.
B8AIW, TBX, 741, 727, bZ(; RZU, 8%V, *L'UU, 97T,
SACD, 8ZN, 8ZL, 9DIN .

T. W. Braidwood, Opr, RObM Mar, 11, 350 miles
2ust Portland, Me,: [CY, XM 1GBC, JHG 328,
NSF. May, 12, (345 miles east, 1AF, 1ARY, 1EAV,
SYM, 3DH, DN, $HJ, 8RK, 58K, ML, SAMZ. Mar,
14, (250 m!les SIYH.

CA;N. 9AL, TORONTO ONT.

IRD, 2ABR. 2BML, 2XQ, 3AAE, 3CC, 3AGZ. 8BO,
IV, xIM. sJW, {8LF), (8PJ), $XB, (8%4G), ®2ZN,
REZ, ALK, MAJA 9X1, 9XM.

CAN. 3KU, NIAGARA FALLS, ONT.

AW, 1CK. 1DV, 1FW, 1GB, 1IA, 1JA. LLZ, 1QP,
IRZ, LTS, 1VV, LXK C.W., 2BG, 2BM C.W., 2DA,
ZDR, 2BL, 2EN, 2JJ, 2RK, 'RM, VA UK, 2XX
CLW., 2VE, 2ZL OW,, 2EM O.W.. 2LR, 2AAQ
S, 2EN, 3KM. aPU, 3XM. 1%B C.W., BAAX,
T C.W., 8DR, RAGK, SAGZ C.W., SAJR, AKX,

RANK C.W. 3ANR,
N NAXQ. SAXQ, gAY,
. 8F0, 8GI, 8HR.

.‘A:ANT. SA0A, RAPB,
B C.W., 8BU, 8DR,
%1IK (. W., 8JW fone & .

1, 30%, 8Q0M, SSB, 35P, SWE,

2XU, SLB, 3LN (C.W., %LR.

. 81P, 9LQ, 9MC, 9XI C.W.,

M CW., . CANADIAN—3IBA, IBP, 3CA,

i 3DS, 28 3FK, 3LE C.W. & fune, AQ.
“AL C.W. & fone, 9AJ fone,

1TS, BRISTOL, CONN., One Tube

Spark stations: t‘iA“Z) (1AW), (1BBL), 1CBJ,

10BT, 1CCL, ICK., iCM, 1CY. (DAL, {1IDAP),

IDR, iDY, 1EBW, tEP, LFBF, (1GAI), LGAN,

1GAS, 1GBC, 1GM, (1GY), tHAA, 1HBT, 1IA,

1JAP, (1JAU), (LJBF), (JQ, (1JX), 1KAC,

(1LAP), {LBR, 1MAD, IMBS, INAQ, (INAT)

INBJ, INBP, {10AA), 10AD, 10BE, 10BH, 10E,

10J, 10T, 1PG, {(14P), (1QT), IRAD, 1RAK,

CIRAYS, 18BS, 18N, (1SZj, ITRBJ, 1TL, (1UD),

TUN, (T7Q. TWR, 1XM, 1YB, ZACD, 2AFP, 2ALY

2AR, ZBEH, 2BGH, 2BGR, 2BK, 2BLP, ZBMa 2CL,

200, 2CT, 2DA, DI, 2DN, DX, 2EL, 2FG, i,
2J1, EMG, 2MX, 20A, 20M, 20W, 2PL, ZRK, ZRM,
288, 287, 2UA, 2EM: 3AAN, :*'.Abb FAL T,

SALN, e.«B(., 3BZ.
3FR, 2GO,

J0C, 3CK, 3DH, &D

SHG, 8HJI, §HX, 318, 5IM
3NB, 30U, 3P, (.uR.W) SUF, 8VV,
d24; 4FD; SADK, SADQ, BAGD, $A K, %AfO,
BAL, (BAMM), (8 2A0T, SAP, \AFB SARD
3AVD, ’*AWP, A X0, NBB 8BC, §BQ, 3CG, »xCH,

?’SDR sDY, 2FE, bEK, nPQ. 8GI, *HA, 3HF, $HR,
3 21D, #IL, RIN, “KZ, 81.Q, ML, 5MM, 3MZ,
3QC, 8, 3RQ, 88P, #TN, (5VW)
BX, 8ZA, 82D, MZR, LW, BZX, Y,
. ')K 2IQ, 9UH, 9YB, 9ZJ, 9ZN; (an.,a.-

dizn 20D,
C.W. stations: (1AB), (1AE), 1BAY, ICK, IDBZ
(1DH), iDR, (1DT), GIFBK) &I(aAI), XHBA
1HBP fone, CUBF), LI (LIBF)Y, (1KAZ), (1KBL),
(IMO}Y, (INAQ fone) INBA fone. INBS, (1RD),

IRZ, lUD 1XD fone, LXE fone, 1XV fone, (1XX
fone) ; (‘?A.DL) ZAJF, LAJW, 2AKO, 2AZP, 2RDU,

(ZBML {one), 2FD, 2HI, 2HZ, 2PE, 200D, 27A,
57Q, 2XX, ¢XL fone, 2ZM; ZAAE, {3AAU), 3ABI,
2CC, 4 SLE; {(BAGZ), 2AJ < t8BAPH),
RASM, 3BO, 8DR, 8GA, =HI, 3 (BIM),
B3J1, 3KM, (8LF), %LV, 8OH, (8PJ), sUJ, 3U
(8VS), 8XK fone, ¥XN, (4YG fone), (RZG), 3
fone: QAJA DAL Xl ¢9ZB); (,anadian TAR,
‘%AL- (NMW), Nbl" WWv.

-10BK, bOM ERV!LLE MASS.
1H‘L& INAQ, 18BZ, 1TS., 2AX, 2 AFP, 2AJF,
ZAOF, 2BM, 2DN, zDY, KL, z?FG. 24T, 24N
2J1I, eMME, 2MZ, 20M, 20U, 2RK, 2RM, 2UA.
UC, ZUK, ”‘VD, XM, ZXP, 2AC, 2BL, 2ZM,
3AABE, (C.W.), 3CC, 3EN, JEV, 8GO, uHG SHJ,
3HX, 3IB, 31W, hM 3NB, 30U, §PU, 3RW, 3XM,
YK, 3YV, kié\(z bA(:K RAMQ AMZ, $AVD,
SAWP, RAXC, SBC. BOG, SD%. 4FK, sGI, “HR,
8KZ, sRQ, 8SP, 2URK, 2WY, s¥B, XK, 8YG, 82D,
REG, SZW, 9KF, 82J, NSK, WwV.

1MO, F. H. Schneﬁo 134 Oakland Terrace, Hartford,

nn.—All CW.

1AE, 1BV, (1FQ), 1GAL, (1KBW), (INAQ}.
INBA INO, IRD 18Z, QITS), TUN, (1IVAD),
1XV, 2AQ7, \DL QAJF 2AIW, 2AKO, ’"BB
2XA, QAAC SXX, 2ZL, 2ZM, 3AAR, 3AA0, 3‘3(’,
QGL, SDE, 8DZ, 3IB, ®IV, ?‘\G REZN, &7V, X1,
NMW, NSF, NHT, WWV, XB1, XFI,

1XM, CAMBRIDGE,
1HAA, IMAD,
2AC, 2ADH,
IDR, BEL,
(ZRK), 98%,
SACM,  (3ACT),
TALN, GABC, /3BG),
3DY, (3D8), (8EN), (.SEV) ‘120,
3IB, (3IW), 3KK, (3KM), BMF,
308, (30T, 8PF, (3PU), 3QF, sUU. 8VI, VM,
(3VV), (3XB), (3XM). {(4BY), iTA, 5ZA’ (Con-
firmed), BAR, $ABZ, SAW, SAEE SACM,
(8AGK), 2ATO, (ﬂAN'I‘) FARD, SAWP, 84
{(8DR), 8FU, (8ID}, 5B, 8KZ,

EML, SMM, . SMZ, SN

MASS,

10E. lRAY. {1's ton numer-

2ADM, 24 {

"PG, uj:ZJU\. 204,
2UK),

LAW,
ous),
(ZDNY},
(20W),
3AAO,

=3
=

. {3CC), BCOM,
(3HG), (3HX).
(3NB), 2ND,

({RBC). KBO,
SMC,
X

AMG,

2AAQ,
9GT, 9GP, 9HJ, 9JN, 9KF, 9MS

9 GA AW; QAWZ,
(3CA), (9DLX),
aNQ, ONW, 90E,

(NSF), (WWV),
10BE, NORWICH
1AE, 1AW,

SUH, (U1,
ﬂ_WZAA), KF1.

UNIVERSITY, NORTHFIELD,
VERMONT ]
1BAY, 1BB, 10A0. LCCY, (10K,

9XU, 9ZJ, 27N,

1CF,
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1DY, LEAVY, LFV,

1GBC,

1CM,
1GBT,
1HO,

1CY, IDAC, 1DAL,
1GM, 1GY, IGP,
{IA, 1JZ. IMAD, IMBA,
1PAO, 1PAZ, 1PG, 1QR, 1RAD,
18BZ, 1“W. 18Y, 18Z, 1TS, 1XM, 1XF,
2AH, 2AJ, 2AJF, 2AR, 2ARA, 2AS, ZAWF,
2BG, ‘.?ZBGR, “BK, 2BM, «2BML), 260, *'LT
2DA, 2DI, 2DM, 2DN, 2DX, 2EI, 2FM,
21IM. Jadir, 20A, 200, 20W, 2QR, 2RB, IRK,
2RI, 2 2TS. 2UA, SUK, (2VA), 2XA, 22Xk
2XQ, ?.ZM ] 3ABG, 3AGR, 3BZ, 50C, 3DM.
3DS, SEN, {S R, .5(:0 (SHJI), . 3l
(3NB\ 3Py, A0C, 5VV, axi
13XM), 34E, SALE 84DQ, 8AGD, RAIO,
SAGK, 5AGO, ‘;AMM %AVD, AAWP, 8AXC, 8BC,
aBV, 8CD. SFE, #GI, #HR, 8IN, sIL, s8JM, 83KZ,
RL.Q. 8ML, 8NI, SMI, SOW, bPO, 8QM, BRQ, B3,
AWY. XE $XU, XK. 8%ZA, {8ZD), BZN, 3ZR,
BHJ, 9ME 9ZN, 9%4J.

2BML, RIVERHEAD LONG ISLAND, N. Y
1ARE C.W. (1BAB), (1BBL), (1CBT), 1CK, 1CP,
16Y. 1EBW, (IFBV), (LEV), (1FW), (1GAD,
{1GAV), (1HO), (1IAPY,
£ 1KBM), (INAZY,
(INBP), (1QP),
1QW, IRAK, 1YRB.
2ADLY C.W. ZAHK,
(2HI) C.W. & fone,
2ZM, ZAAE, 3AAO,
3DM, (3EN), 3FG, ]
3UC, SUQ, axM, 3YK, (4BI), 8AC, RACC, (RACF),
8AGD, BAGK, %AHD, 8AOT, 8ARU., (8AXC), sBU
SBO, 8BV, 8¥Q, (8HR), RHY, 8IL, 8IN, 8KP, SNI,
%PJ, 8PM, 3PUJ, 8RQ. SSP, (85H), 8TT, (8XE).
XK, 8XM, 3KU, 3XW, 824G, 32Q C.W., S%R, SZV.
RZW, 9HI, 9KPF, 9MC, 9ZJ, NSF,

2AVE, JAMAICA N. Y.

1AE, 1AW, 1CK, 1CM 1DY, 1JQ, IOE 1XM, 1GAX
{HAA, 1JAP, IMAD, 1CBJ, 1GBC, 1GBT, 2's too
numerous. SAt, 3BC, 8BG, 30C, ohN, .»FV 3GO,
2GL, 3HJ, 3IW, 3KM, 3NB, 30W, 3%
3ABI, 3ACT, 3ALT, '3APT, 4BY,
3DP, 4DZ, #FE, 8FQ, 8GI, 8HG,
RLF, 8LQ, 8NI, 8NZ, 201, 808,
83P, 8TN, $TT 3TY, 8XE, sXK, $YN, 82D, 8
. BAAZ, SACF, SAKE, 3%AFB, 8/
. RAIB, SAIO, SAMM, SAMQ, BAOQA, 8ACT,
. SASF, 2AUQ, 8AXC, 8AYN, 9BP, 9GP, 9LQ,
'4M(‘ "oME, 90Y, 9QH., 9UH, UK. 90U, 97l
NBF, WWYV.

2AIW,
20M, ZRK, %
3ACK, 3AHD,
3GO, 8HB, 3NB,

2KV, BRONXVILLE, N. Y.
1AW, 1BBL, 10K, 1DY, IGM, iJAP, 1JQ. {MAD.
10E," 1gP. 1YB, :FG, 257 ZABC, 3ACM, BAHK,
HALN, ZATA. SBG. 30C, 8EH, 3EN, 3FG, 3GO,
$HJ, SHX. a1Q, 3KM, 3NB, 50U, 3PU, 3RW.,
3TA, 3UC, .mq 3XF, 3XM, 3YK, 320, 4CK, 6SL.
TIM, SAAZ., SABZ, SACF, BACS, SAFG, #AGK,
SAHG, RAHZ, SAIO, 8AXC. 8BC, 8BO, 8BQ. 8BZ.
SDR. #FK, &5Q, SFT, %GIL. SHG, SHR, 8HY, 8ID.
2N, 5J0, SKE, 5K7. ML, SQE, SRQ, 8SA, s8K,
QSP, ¢TT, *WY, ¢XE. 8XU, 8ZD, 87N, 8ZW, SAWX,
25Q, 9LQ. 9MC, YME, 9UH, 9UU, 923 C.W., INBA
1O, 1XM, LXX, ZACT. 2AJF, "AJT 2ATW, 2AKO.
£AWK, 2BDU, 2BH, 2BML, “FD, 2FZ, 2HZ,
2PM, *RB. 2UD, 9XAC, 2¥K, ~vxa 2XX, 221, 27M,
2AAQ. 20C, NSF, WWV, 1GL, ADR, $IV, 8JM.
SXK. 3ZG.
20M, RIDGEWOOD N. J.

(1CY), (1CZ), 1DY,
{1HAA), (IMAD).
{1SN), (

(1YB)‘ . (3ABG)Y,
?,AIC. 3GV, 3FF, 3HG, (3HJ). SHX, 31T,

3KM)Y, (3NB), 3UF) (3VV), 3 (3XM),
MAL‘F) MA‘:K 240, (8BC), SDR, (8GX), t3ID),
SNI, , BSH, 88P, &TT, sWL, 8KE, {3XTN),
RAW, GAAF, GAAW, (9AWZY, 9CP, 9DLX, 9FF,
ALQ, 90T, 9ZJ, 9ZN, NSF, ‘«VWV

(1MAT),
1WQ, 1XM),

2DK, SCARSDALE, N. Y.
tAW, 1BBL, ICBJ, 1CK, (1CY),
(1GBC), 1GBT, 1HAA, 1JAP, {LAX, 1OE, 1QP,
1RAS, LRV, 1RZ, 1UN, (1XM), 1YB, ¥AIF, (IBB,
fone), 2BM, 2DA, 2FG, 287, 3ALX, 8CC, 3@0, a0y,

thyY, 1FV.

451
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aDR, 3EN, 23FJ, $FR. 3GO, sGU, »HG, 3HJ,
Daylight, (3IW), 30U, $PU, 3UF, 3UQ, 3XM, YO,
SABZ., SAGD, #SAJT, 3AMQ. SARW, xBC, 3DC,
<DP, ¢DY, 8DZ, sEF, 5GB, ¥GX, 3ML, sMM, 8NL
30, XPT SRQ, =3P, ®IT, WY, “XE  «8XU),
AAAW, 19ACSH), 9AJH, 9AWZ, aCP, ‘!DLX 9FF,
OKL.

3AGI, READING, PA,, va slicon

{BBL, 1Q, {GBT. tHAA, 1MAD, lOBE,
1AW, 1BZ, 1CK. 1C%, LIA, 1JQ, i
. 2FG, 2JU, 204, 20W, 2RK, 287,
AAWV 3BZ, sEV, 3G0, 3HG,
BAM, YK, NSF- Fono ‘ﬂb\EE, %AGK,
BAXC %AYN, sBC, 3BO, SFK, &(J
ML, 8NI, & <RQ, 88P, 3VQ, 8XE, XU, SYN
2¥N, %ZR, 3ZW, 32ZY, “9ABL, 9HJ, -9MC, BQH

9ZN.

OWE, 974,

3CA, ROANOKE, VIRGINIA
1AW, 1GBC, 10E, 1TS (C.W.), 2BK, 2BML (C.W.),
2DA, 2FG, 2JJ, 2RK, 2ZL (C.W.), 2ZM (spk and
O, W.), 2AAQ ((‘W ), 3ABC, 3AHK. #BBE, 3CC,
ADH, 3EN, 3G0O, HJ sHX, 3KN, 30V, JPU, ulIM
aYV, 3XF, 3XM, 3VK, SYTU. 37A, 32J, 4AU, 4BY;
4DY, $EY, {FD, 4(:N 1Y A, BDA, 5EK, 5XA4A, ‘SABZ,
HACKE, %AIB, 8AMR, sANK, 8AQV, RARW, #BC,
QCE, SCF (CW., SDC. AFT, SIE, 3JM (CW.),
AML, 30W, 2RG, ARQ, BRY, i4bP 3TN, WY, #XH,
XYM, 2YN, 8ZY. 9AAF, 9AEG, 9ANV, SATW.
9AZX, OFS, 9LQ. 9MC, 901, 93PS, 93P, 9UH, 9UK,
aUfS, 9YA, 9YB, 928, 92J, 9ZL, 9ZN.

BLACKSTONE MILITARY ACADEMY,

BLACKSTONE VA.—March
INA, 1XX, 2 2QR, "XE, "‘(‘( 2YGC,
3CY, 3DH, SI)N 3ER, (:X 3HG,

RPTI, 9XM, 3XJ, 83YO0, . .

40K, 4FD, 4YA, 4XB, 5AM, 5DA, . 6JE, 5AH,
SBV. 3FM, 2IK, BIN, 81V, 3JV, ‘<JY " 3KZ, 30Y.
4RX, sRY, ¥TM, 3WE, sXE, “X.T SXK 3XM, 8YA,
8YR, ’4[.[1 8Z4G, SZI, 8ZJ, 8ZR, 37Y, $AAH, BAGK,
ZAGD, %ARS, RARW, 9AF, 9AV, 9BD, 9CD, 3GJ.
3GN, 9MF, 98X, 9TS, 9VX, 4YB, 9YD, 4YN, 9ZA.
92D, 9ZN.

LRAY,

SAA, BCK,
. 3RG,
. 1CA,

4CK, WINSTON- SALEM N. C.
1QP, 1GBC, lAW 1CK, IMAB, .iBK 2JN, IBGH,
2EL, 2UA, 2DA, SRE, 2JJ, 2DN, BGR, 21, 2ZL
(C.W.), 3BP, 3XM, 3AHK. 3CC, 31""(}. 3K, (3GO),
AHJ, 2EN), 3ACT, 3AB (C.W.), 8PU, 3AN, 3FV,
AWV, 3UG, (8VV), (3XF), 30U, (3ACE), 3KM.
SYE, (3BZ), (3AEV), {YA, (4XC) (4BK), i{4BY),
(4FD), 4AU, (4GN), 1AM, 4(.~P 4GL (C.W.), 4DV,
4DT, 5XA, 5YE, 5DA, 8QE, 8ZN, &ZI, 8AMJ, SYK
sZW, ZAFB, sLV, 3SP, 8HG, SADE, 8ACF, 8YN,
SLY, ®RU, BAYN 8ARW 8DY, 8GX, BAOU, (8RQ),
SWY, a%A, 8CF (CWD, §MM, (8AGD), ¥NI, BOM,
AIN, 224D, 3FG, &DC, LAEE, sXJ, mAXC) 2 XE,
(RAKH), 8DI, §AIC, 8DJ, 87ZR, 8AIE, 4GW, 5AKV
GWE, aFN, '«‘)ZB YAAW, 9LQ, 9YC, 9LP, "!AIR
Q‘(A”I_’IS. aFD, oMC. OFS, 9NJ, 9ZN. 9LF, $AWU.

51.0, MIAMI, OKLA, March
oBI, 5BM, 605, 5HA, bER, 5EU, sEW,
AGW, (BHJ), {5HL), 5IB. 5JD, 6JM, BJR, 5JS,
SLR, 55L, 5X8, BYE, (BYH), 5ZA, BZR, 578,
5ZW, 5ZX, SIK, “%L, 3AGD, 9AP, 9DF, 0DY,
9EQ, 9GS, (9HID), 917, 9JA, 9JG, 2N, 9JQ, 9KF,
aLQ, LR, 9MS, (90E), 900, 9PS, 9Q0, 9RC, ¢
a8l, oTK, 9WQ, 9WS, 9WU, 9XI, 9XM, YA, OYL
AYY, 9ZA, (9ZB), 972G, 8ZJ, 9ZL, 9ZR, 927, 9ACL,
sACN, DACX, SAEG, 9AEY, 9AEZ, 9AFX, \9AIZ).
GANF, 9A0J, 3AQE, 9ATN, 9ATO, YAWG, $AXU,
9HB, 9XAE fone.

6Y A,

3JY, DALLAS, TEX.
5AL, 5BM, (5CB), sOW, GLHER,
#FA, BFB, SFE, 5GU, (
(5{E), HIF, (BIS), (HIU),
5JH,

$ (BJG), (RILI,

(5KK), 5KQ, (L), 5MC, »ME {3MK),

t‘_ﬁMM). (BMR), ¢(5NC), 5NG, (5NY), 5X4, 5XB

C.W., (5XG), 8XJ, 5YE, 5YH, 57A, 7B 5ZC, bZF,

‘EZG, mpk-tonp-mod .W., 8ZL, 8HG, SAKV, SKK
AC, 9AAZ, JAEG, SAEQ,

A 9AEY, 9ACL.
ANP 9AWO, 9AON. 9AUO, 9CA, 9DKP, UEL,

t’vAl). (AEW),
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SR, OFT, uHI, YHT. 9JA, WAN, 4@,
LW, aMC, 9MM, 9NQ, J0E, 90R.
9trqQ, YUT, 9WN, WU, 9WW, ‘JXI oW
CW., YA, vZA, BZL, ¢ 'Q. whY .

50D, QUINLAN TEXAS
BAL, 5CE, DW) BER, hEW, 518, (5HF), (5HV),
ﬁ\IBq SIF, i S(X. 5JG, BRI, 4Y, HKK. "L;L,
EMM, 5NG, 54A LY EY AN ué(x C.W., musie
wmd phone, 7L X sk, CWW., fone. LYH,
BHG, #YG ¢ W S 'JBW C.W.. 9HI, A, 95V,

9LY, 4OE, 90R, L DACN. BAKG. SUG

FGALG. YO0,
GEN, LOS ANGELES

BHL. LIF. (hZA), 5L 5XD. (6AK), GAF, 6AG,
(6AL), (BAK), (BAFN), (BAH), spk.-C, W, {16AV),
(hAN\, (BAFY;, (BAAW), (BAAT), BGAFU,
(6 A AT {BBN spk.-C.W.), GRU, (60C), 6CE, 6CH,

), (8COY, 'b(»P) b, 8 80V,
3 J& {6DP) (6DY), 6ET, 8BV, (6EP),
(6E"L) (GFE). (6FD), (8FS). (BEM-G.W.). (6FH),
6GA, BUK. (BGQY. (RGV), GGO, (8GR), (b(zF‘\.
(6HH), (8HO), {6iC)., 6IM. oll, (8IY-C.W.),
(B6I7). BGH, (64T, (6JK), <8IN), (8JA), BJO.
6JQ, (8J1), 6KL, shKM) 6KZ, 6LD, (86MZ),
(60CH, (BOW), (60H), 60T, 6PM, (§PR). (6PJ),
{6VL), 8VS, 6VK, 8QT, 6QM, t8QR). {68K3,
(6UM)Y, (6TC). ¢ (AHP), (AWV), 6ATD,
(BAEA), (6 H LWL, (6BARB-C.W.), (6LA
(87B), 6ZE, (6ZH), (KZK). GHM, 620
(8L, (82%), (BAYY, (BZZ3, i
G6ADA, 7AD, 7CC, i TBP, 7R
DK, TEC, TGH, 7#1. T2G. TAB. TIN, TIM,
'?GY. "G() TYA, TYS “&WIT “JE, (Q0OK), (9PS),
SLR, , 8ZJ, (OXM-C.W.).

SABA, ALTADENA CALIFORNIA Ma_rch

6BX, uuD 6DS, GEF, SEN C.W., 6FX, §FX, 6GF,
6IC. (6101, 8IX. 6KL GKP fo 6KY . GLLC, 6LU,
GMH., (6MW), 6ND. 6NQ. &4PQ, ¢ . 68K, 611B,
GVYH, 8VZ, 67H, 671, 64X, 8AAG, 6ACR, GADN.
BAGF, BAGN, (8AHA), BAID, SAIW. 6AKH.
(6ALD). SALL, SALM, ’BQ maa mi.¥, TVA.
6ZX, ex 8EJ, WALNUT GROVE, CAL. March
(A%A).  (BAAK), (6ABP), (GADX)., ‘aAGF),
H;AIK) BAJX, (8DP), (6ED). (6EF), sEN, (6ER),
8FT, (8GP), &ID, (6IF), 61V, 64T, (GKP), 6KS,
SMH. (8MZ), (BLOG), 60H, (6PG), (6RN), (BSK),
(aXZ5. GEB. (8ZH), 6ZM, (8ZN). GAY, (8RE3,
TAD, 7AX (TBC), {TBK), 7BP). (7BQ). (7BR).
CTCI, (TCW). DS, TED, 1FL TFG. TFL, (1GG).
CHINY, TJJW, TRY, TZI), (TGM), GI), 9YW.
IRVING PINK'RT‘ON NOGALES, ARIZ.
SBW, LIF, 3% 5 BOV, GEN, aER. 8Ji.
§MZ, 6K, BRY, 0XZ, G7H,
G7M, GIR SAFP  TOCQ, TEX, TI8,
TYA, IYW .G AR, 9BE, 9KG, %0E, ops,
880G, PABX, SARG.
TYA, B()IsE IDAHO
2RK. (ABA (ano. S51F, XD, (AZA), GAD,
(6 ) (BAH), 16AK), ANY. (6AT)Y. (6BJ).
1), 6BW, UBX LWL HA GO0, (6CV . DD,
) «"I'.A) M}"BL BE OOW., anmg
k.. (6KN), (LR) uEW 6B,
6G:Y, 6HK, GIEF, 613,
21 é,?T CRIT), (BKA

6l 'l‘

mL.W)
[¢]

1), GAAT q»k

GARW, 9-A1‘N ¥
PAJE, GATH, {(8AJT),
. »"‘Dl TBA.  {(TBC)
LTRP),

RC!\, TBX
;D.';. (iDS)  TE
TFO. TFQ,
THE HHJ)
o

(TLNG
{ .NL) { .NN)

YTOFY, (70T,

o

June, 1921

(T4G)Y, (TAH), «12Y
TZ0, (7XD), 9BW,
COIN)Y, KA, 9LR,
. 2R, *iWA olel)
. 9YL (9Y W), @YY,
G, SASTF, 2AWD, "A"U.
78Q. PULLMAN, WASH., March
,alb‘ (HAEY, (hAJT) 6AT), (GAAT), (BAID),
6AGF), (6DD), 5 (,bLD), (bEJ), ({6FI),
L AGJTY, (RAPY, A}, 6MK), (60T),
3} GAA. (RZR), (BZL), TADL), {TBH),
7BI) (TBK). (TBP), (7BR), (7CB), {ICE),
{TCN),  (7CU), MEX' (’I‘ED), TGAY, (TGQ),
uIN A1) TNLD, iNN), (TYA), {7Y8),
QAM QALY AR, (9AGN), 8470,
B, 9IF, 4JIN, SLR, 2LW, QM(‘ OOE,
'lRL LOWTT), 9Y0, aYW, 9XLL, 92C,
B3P, FAIRMONT, W, WA,
LAWY, ICK, (1CZ)y, {(IDY), IOL (1XM), ¢1GBC),
iUiAA}. LIAP, HMAD) URAY MBB 28G,
A ZDN, 2ZDR, (2EL), (2JU), M,
(ZRM 3, u‘.RK' CZUSAY, (2UK,. YA, QZGL.
3 'BL, (ABZ), u.u,) (3EN), AFqG,
JHI), .YHX, SLW, KM), wNB)
), (3QF), ]C), i UQ) {.iVV)
X .Q‘AM\ ZA, 3 E_%AUT . 3AHK),
AAWY, MA(: 11( { . (4YK), aFR (’:Xf&)
(*B(‘\ i‘\B()).N B, (<D, (3K
8FQ, RFT ), (8GB), NHG HY,
(\]N), PIV “IM, $LV, ‘«ML 8 M
(ROI), EPX. QE) (8RG). &3 3V
SACEF, SACY, (FADE), (SAEE), (8AFB), (&
(BAGK), RAGO. (%AIB), 5A10, (RAJT)Y, i .
(BAKV), (RAMM), 'M‘sND {8ANT), \‘aRS SAVE,
SAWA, BAWP, (“AYF) FRXE), z&XM SXT7, (8YN),
SRZAY, RAD, SEN, #BW, AH/A? (9APY, OBT,
H’)FS). {9GP), Q"‘.‘!HR). FKE, 9KO SLE, (91.Q),
LOMCY, 0OR, (90X, 9QH, (9ITH), (9UK), (90T),
(YWE), ZI, (8ZN), 9AAF, (9AAW), QABJ SABL.,

9AEG, SAGH, 9ANV, 9AWG, {9AWX), WLZ, XF,
NSF, Canadian (3BP) 3DH.

BANA DETROIT MICHIGAN
LA . 2DN, "EL L 2GO, 8

’F

6sMM ‘&N(‘ 3RL, ARQ, &R
¥ RZL 4AAW,

" ANV ‘M.F’ RAYV,
@ . 8GO, 8GIL, 9HN, 9JA, 8F
41.Q, aNJ, aNR. 9NW, 20F 3PS,
B3P, OTW. HTTH, 91, 3W W, ‘9WI
NZK, WEN,

BAQY, LANCA%TER, N. Y.

FAW, 10K 10y, 1¢ I 1(:AV i(xBC 1HAA,
IMAD, i0

A)E‘L
Y17 NG, 7L

2LT,

ACT A
XY Ione 3HM)

K, ¢
, BXN,
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3AL, BAN. 22P IBY., (4CK), OHIL, 9HN, 9HR, 4IY. 9JA, 94N, 9JQ, 4KF, 4KL,
(4CX0, DT, , 500, DA, SLE, ¥LWQ. (9LW), 9MC, 9MS, 9NQ, DOA. 90O,
bAD, AX A, LY “A (RABC), 400, 0PL, 9PN, 9PS, 9Q0, 9RG, 98C., 98Z, (vi'),
®BO C.W.. kBQ D . REFY, ITW. 9TZ IC.W., GUF, UK, 91U, 9VE, oWl
SFR, ¥FG, ~F1 (xh’T) -x(,I) LGS, BGX, & A CW,, GXAE, ¢XI OW, & spk, ¢XM C.W. & fone,

d BID, ®IK, (3IN) RJK, wJif g ). s R. 9YO0, 9YT, 9YW, 97AU, 98,

J i AMM), &1 '!/«J. YU, $ZY C.W., nevy,
t‘r)’W uQT' + e e —

(RSP,

FADE, = Al !
HAGK, ELON SAMM, SAMW,
HAMZ HANS, . “5\UA “Al)P “-’ilq’V SARD,

KARS, (RAVD), SAVE, 2XE, &
{2YN), nf.A 84D, 8ZN, 8ZR.

K LUW. 5YG CW..
SAV, HEW, 82X, Y,

QAP . BBP, UUP, OKS. (9FU), uGN u(,P
9HM, R, 'HA GIN, 2JqQ, ‘JKF, 'JKL, 9l 9MC,
OME, INQ, ONW, 90E, 9QH, 9QR, 94V, 9UH. SUK,
AN . DAAG, (YAAW), JABL, 9ACN, 9ARG,
HAEY. GH, BALG, 9ALS, pAMK, 8ANV, 9ANV,
PAWW. “AWX. 9ASL, 9DLX, 9YR, 97ZB Spk. &
%V&V'%J WZN, KDKA fone, (NIFX), (NSF fone),

SLF, CRAFTON, P

IAE, ilTS) IXF, 1XK, 1XM, “BML 2ZL.,
M. 5 AL (3AAO), 3BM, k HWb) 3XM,
4AAE IXB, 5BO, 3DP, ®IB, (81V), KM, 30Z,
*¥QY, uVS, 8YQ, 5YZ, (84G), BAJA, 0LC, 9XL, 9XM,
9Y A, 92 B=
374, NEW PHILADELPHIA OHIO
HAW), (1BZ), iBBL, lbk 1MAD., 1THAA, 1XM

CW.. (2BML C.W. & fone), 2CC, 2DN, 2BGH, 2EL,
(2FG), 2JU, URK Spk. & C.W., 287, 2VA, ..XQ fone,

27L l.‘W, (IZM C.W.). 3AAQ C.W., 3ACM, 2ALN,
), :’z(i(t CW.. SEH, (2EN), ‘.YAWW
SHJ, $HX, . 3KO, 13NB), sMME
2017, PIT, SER, g. . SYK, 3*;‘(\7, 4AG,
4ALL +L‘K 4¥B CD., 5DA, 8HT, LYE. S5YH,
. SAAY, SAAV, =ABZ, i2ACF), %AEE 2ACY,
: MIAGD), {EAGKY, 1% *AHR, %AKH,
COW., (RANJ, 5AMF (CLW., SANT, %!\()A
3 ®ARK, SARW, 8AXC, “B(J H«l(ﬂ SRK, #BQ,
. K(‘n &CH, 3CP, <DC, HDJ) R, 8DV, uFaA,
HFQ SFE. 4FK, 2RI, &PFT, ‘(‘xE 8GHY, RGIT,
(XGW), “HA. ¢HG, 3HR. vHS, sIB C.W., $ID. &IN,
RIL. %M G (SITF W, & fone (KM LW,
fone), <KP. na (‘W ALQ), KLV, SLW,
HMM\ VNI .- 4ok . {(B0P),
ROZ O W 3 J

*RW, sSH

h.é‘: :
W'W {
t9AWXY,
GANV, 9AV,

(9FQ)Y, 9FN, (9FS),

(OHR), i9KF)Y, 9L, (91.Q). 9JA. 9.71Q,

AMC, OMS, ONQ, (9PCH, 9PV, uQ

XY, 0XM, xXAX, 9YAC, QYAD (97

{924V), (NSF), (NIF3) XF1, XK1,

quV
{9A ")
9ARYL,

QAWV
@O,
YDOLX,

9Hd,
(9T,

{9010 |
REEAR

s;f)V,

(AGP),

(QZN),

aNQ, GA LE“BURG.

ILL., Every f’txstrict
AW 1XM med ¢ W
a

YRK Spk. & mad CUW.,
. HEN, _.%(:()) 3NB, UUI‘, XM, 3YEK, 4AG.
. 4XC, (hEK), (5HL), 5IB, oNK SXAL "n‘X’B
i6YH), ef.“.,"".A\, 571, ‘2711’ 5ZAA, K7AR, (6WV),
GZZ, TEX, TYA, 7T4M, 740, (8AL), &CF mod C.W.,
(3ID), ¢¥MM), ®ZN, .‘ﬂ?Y SACE, #ACY, (XADE).
RASM C.W.. sBBO, {(9AR), 19CP), (9EL). (9HM),
(OKO), 4T, (9LQ). (9LW), (90E), (9PV),
(9TT), (9T, (9XT), 9XM Srk. C.W.. made & fone

YYM. (9YAD), 9ZB C.W., 9%, 9%N, (94T). (9ZV).
0ZY LW, 9Z4AC, NSF, WWV.

2ALF, SIOUX FALLS, & D,
JRK LCW., ,-I‘ATT SHL, 5HV, AIF, 5D, !
HXB (‘v.W & “’mk. .:7'3. CwW., & "Spk.. S54E, 5ZL.
RZR. BZU, TYA, (7TZG). 720), {%AFR), RAIR,
‘\KP ?%TT“ CW., 2LQ, 2PT CW., RQ.I 3QY LCW.,
#XK fone & LO.W.. AYN, 8ZR, 8ZW, .Y, o]
9AAW, UACB, 9ACN, 9ARG, SAEH, JAEN,
GQA("'N ATZ, 9ALG, YALK, 9AT.N, 9AMX.

ANQ, ANV, #AOH, BAOK, 9AON,
UARP DANF, 9ATN, 9ATQ, 9AU0O, AL
(9AYW), (9DAT), ODIW, 9DJI, 4DJX,

D0,
9FU, 9GP,

9DLX, INRK, 9AP, 9BQ, 9CA. ‘K;z’( (9DE),
aRG,

4DV, uEE, WEI) KL, 9EQ,

JF'S, GOSHEN, IND
M W, ZEL

H)

Ie:
b7AN, *)A(»F &Y . Vl\}*b bf&bD,
(‘N“P) MD? spk. WL (3FL)
®IN, %JF‘. solE, 2IN, (3MM),
(RPN, '«PU). Qr\RQ! {88P),
{&YNY, sZAY, #AD (RZY),
(RZR), SEV, SLW, 9AAG, (JAAW). .
AKX, (YAGH), UA(:N) QAGX. (9AKC), tEAKH)
SAKZ, (YANV). «9AO0N), ARG, 9AXU, HAL’&
CW.Y, 9DAX), (9DLX), (9DKT), 9YAC, YYAD,
OZAC, (9DV), vd, OFN, IFQ), 9GP, 96X, 9HM,
(94T, 4N, 9K, GLC, (9LQ)., (9LW), {9ME),
UNQ, 9BP C.W., (9PC), 97J, 9PS, (9UK), yWE,
(COWOY, (9WZi, (9VZ), 8QH, (9QU). (9TO),
9XI C.W., 9XM C.W. Spk and fome, 9YA, (9YB),
(8YC), i9YM), (9YQ), (9ZC), (9ZN). @
AAE, BOONE, JA., C.W.. Stations.
24T, 2%M, 5XB, hZA, BALY, $AMZ, sIK, &8JM,
S0H, 3V, 8XK, 8XY, \»Y(w $ZL, HZN, 84G, S3ZR,
REW, SEY, DAG, 9AK, $9AL. 9AMU, ALC, 9RQ,
<))§’I 9XM, BZB, ¥AC, 9ZY, 9AZX, NMW, NSHK,
1.

9ACJ CHICAGO
tHAA, (ZC8), 2DK, (.IDN) (2RK Bpk. & LOCW.
Cun 3BP, 30C, 3GO, 3HG (3HJ). "KM, INR,
(3XF), 3XM, 4AG, IFD, 4XC, YA, (AHL), bliF,
(BYH), 5XA, BFA, (BZAR), 6%1. 67X GRA, TG,
BACE, (8ACY), (R8ADE), SAEE, 8AFS, (8AGK),
(9AGO), ®AIB, (KAKV), SAXC. (%AL), SBBW.
“RBO, %Bl, 8CD, (3EB), SEF. SNK, (3FQ), &GX.
(BHG), «8ID), (KIN), S8, (xJL), <ML, SMM.
SN, 8OL (8OJ), (SRQ), RITY, udp, 2TN, (8TY),
hWY, EXE, 8XK C.W. & fone, SZL 8ZN, (8ZW3},
22V, (WAAC), {9ABI), VACH, 'JAL(, ‘JA}:_.Y_ 9AKA,
SALG, 9ALO, 9ANK, UJANP). {9AO0H), 9A0J,
(JARG). 92ARJ, 9ATO, 9AXU, (9AYE), 4DV,
(YEE), YKK, 9EL, 9BZ, (91U, wHK. (9HN),
SHT, 91, 9JA, (9JL), (9JN), 9JQ, {9K0), 9LQ,
(OMS), (9NQV, B0E, (900), 8PS, wQ0, (9TI),
ITH, 8UG, 9UT, SWE, (9XI), 9ZAC. 9ZB, QZT
W3,

9AHC. ELLENDALL N. DAK.

5CE, SEK, SHK, HHL, LHV, nIB 6IF, BJI, LJIR,
H5LB BLC HMM, SNK, o‘xH h%A, LAB, GLC, 8WYV,
LOW., 6%A, 6: GhLL, T TEX, ‘HS TIM,
U, LY, MO, 992G, 3BO RRP,
SCFLOW, . BET, & @W %4
CW., =5P, C.W., SZR, =2Y, 2AHE, \,AGK,
2AIO, SANW, 2AOU, RAXC (W, ‘3AAV, YABH,
SACD, 9ACT, QA(‘L 9AGN, VARG, 2AEJ, 9ARY,
GAFK, GAFX, 9AG (.W.. 9AGN, 9AHF, Y4AHO,
YAHZ, 9AIF, GAIS, 9AJH, 9AJP (Lw.. QAKA,
9AKC, 2AKM, 9AKK, JAL(: 9ALH, ‘H\LK SALO,
QALY, UAMH, YAMK, 8AMV, SANF 9ANP, 9ANV,
9AQA, 9AQH, 9A0J, 9A0K, 2AO0N, BAQTS, 9AP,
BAQA, BAR, 9ARJ, UARP, 9ARS, 9ANF, VAbL
BASN. 2ATG, 9ATN, 8ATO, ‘JA’TV. SAUH, 9ATIQ,
GAUS, 2AITY, SAV, 9AVP, YAWX, BAWZ, $AXU,
YAYE, JAYS, 9AYW, uBM, ‘JBP» OBQ, 9CP, 'JDAE.
9DAT, 9DBO, 49DD, 9DE, 9DIW, 9NJIX, 9DKS,
9DLS, 9DLX, 9DMB, 'LvDML. QDNN, DO, 90V,
ORK, 9EL, YEQ, 911.W 9FF, 9F8, uFX, 9GC, 9GP,
OHI, 9HM, 9HT, 9iF, 911, 91Y, $JA, 9JE C.W..
9JN, 9JQ, 9JV, 9KD, 9KL, 9KO, QLF 91.Q, 9LW,
GMC, 9ME, 9MS, "NQ ANR, 9NW. 90A, 80E,
8O0, 9PC, 9PI, 9PL, 9PN, 4PS, 9QH, 9Q0, 9RY,
987, 9T, oTQ, 9TW, 9UF, UG, 9UH, 41K,
airr, VB, 9VCE, QVE, SWE, 9WI, sWO0, 9WS,
OXAE, 8XI, 9YAC, 2ZAA, 8ZAC, 9ZB, 92C, 977,
9ZN, 9ZY O.W., NSF.

{Concluded on page 5")
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April Station Reports

iNAQ. Hartford, Conn.
Steadiest Loudest
1HAA—IRAY—iMBS IRAY—1HAA I MBS
SRK-—2BML—221, i ; L
%XM—-— 3GO— KM
"«RQ—— SBC~ “
87.J—8 ’/L—“]N

VLI —BZL—IZN

1DY, Lynn, Mass.
Steadiest
1HAA—18BZ-1YB
2EL—IRK- 24U
X M—3NB—3GO BEXM—3NB-—3H3
BSP—EKE-—~8ZA RXE—8DR—A B

1CK, Braintree, Mass.
Steadiest
1()E—=<1EA.A—-1%BZ
BEL—-2JT0
‘:(3—6 GO

Loudest
1HAA—1YB—IMAD
ZEL—2 RK-3

Loudest
lsBZ—-IHAA—d()E
RE--2 B L

1‘{1\-—-4

v
SNE i KU —RAVO
0ZI—IZN—ILQ

4XC, Atlanta, Ga.
Steadiest

3(:0—aHJ—-3NB
AGN—4BY—4FD
HBYH—3EA—S5YE
SDC—RARC—EHG
——3 L W—3RZR
AOX—HEL—IMC
YL~ BXM-—9LS

4AM, De Land, Fla.

w LB
3T Q— BT
9% J —9 XM—9YT

Loudest

5XA, Auburn, Ala.
Bteadiest
LAW

E H

4BY—A4GL—4Y A
BHL~5 AV—BZ1
DK Ko
BEN—OPYC—QCA

SZL, Little Reck, Ark,
i ) Loudest

00 E~—97Vf‘* AEG

B85P, Fairmont, W. Va,
mteadle«t Loudest
. D— iAW~ iDY
] 29

\-ER—HXA
B A KO-~ AGK—ARQ
Q1.Q-——4 ITTT-——u M

8ZA, New Philadelphia. 0.
Hteadiest Larudest

{BRL—J AW-—~1HAA V—tRAY—1BBL
g W, -

SAQ0A—-BCC—EMME
O W

FAG—A4XC—4 AL

SAOA—ACC-—-3MME
(U.W.)

4 XCf AG—di AL
MJ W.) 4XB only

(C.W.)
BIT—9EN—9PC
(C.W.) 9XI only

W
SUT—HZN—ILQ
VW) 9XT only

., Ft. Wayne, Ind.
Loudest

IBBL—1AW
ARK-—2RET,
XM —3EN—3AWV
4A(x—u%BKm=—4XM
5RAB—LID—ED
7Y—~%DX—-—*¥ZL

HAG-—4BK
SZAB—5J0—3DA
REY—3DX--3EL

BFS, Goshen, Ind.
Loudest
I1XM—IAW—iHAA

22 L 2R 2 87
SEN—32G0O—3DH

LRy
3DH—3EN—3AHK

AXC—A4AG 4XC-—4AQ
)KA»— Y H—5TE Y E—B X A-BLL
A Q BER—EXE—2RQ
‘QLN——-%-\EG—-—Q ZN VEQ—OHN—BZN

4YB, Purdue University, Lafayette, ind.
Steadiest Loudest

) A
AEE—EDI—3Z A
PAI-—HQO—908

QZI—D Q*-Q()h

Remarks:

First District. 1AW comes in well at times on
fading tests but not heard often otherwire,
Sgoond strict, fsual lack of good signals from

Hecond Distnct

M, following in the footsteps of

h««pn best although map used lately

does not come through so

S3EN seems to be going well.

Fourth Pistriet, Not much doing: few stations
heard occasionally,

Fifth District. No change except XA is
coming through more often,

Fixth and Beventh Disiriet. No stations heard.

Eighth Distriet. Based on steadiness of signals
and the number of times heard 8XE takes the
jend this month with 8ZR next and BZ4 fol-

that

towing, “DI comes in very loud at times,
Niunth District a%1, atill holding the ioad, ql,q
wext best, although 2#QO0 and YOE cuome in

more loudly ut times,

S5UMMER ARRIVES.

{Continued from page 22}
force. Make schedules with the fellows
you hear and watch how the gang grows.
Summer operation in the early morning is
so incomparably better than at night that
: would be wise i“u change our bhed-time
hour so we could join Mr. Hebert's “Early
Birds” of bygone years. As announced
elsewhere in this issve, we've going to have
a contest, “lght in the m1ddle of &
with &ll its tie, and see who can do the
bhest veceiving., Reading 'rhru QRN is an
art in itself but with only a httle practice
musical tone signals can be vead as fong g
{Conelnded on  pigie
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Central 1lllinois Get-Together

The Central Illinois Amateur Banquet
wiil be held in Peoria at the Jefferson Hotel
in June. This meeting will not be a Con-
vention but will be a regular get-together
and ham-fest with a banquet in the evening.
This affair will be held under the auspices
of the Peoria Radio Club and it is hoped
that a good attendance of 1llinois men will
be present.

New Club Papers

QST is in receipt of copies of several
new club organs, among which are “The
Hamville Star”, published by the Ceniral
Michigan Wireless Assn., of Lansing; “The
Radio Digest”, of the Springfield (Mass.)
Radio Assn.; and *“The Radio Radiator”,
published by fhe Jefferson City {(Mo.)
Radio Club; all affiliated with the A.R.R.L.

As we have said before, we think the
idea of local sheets is & fine one, and
every amateur will find that the pleasure
of having a home radio paper makes it
worth his most enthusiastic support,

M. V. R. A,

The Monongahela Valley Radio Associa-
tion with headquarters at Fairmont, W.
Ya., has recently affiliated with the
ARRL. Its present officers are:

President: A. €. Heck, 8EF
Vice-Pres.: Edw. C. Jones, Jr., 8JE
Sec’y-Treas.: Albert . Kisner, %SP

The membership is now about twenty,
composed of station-owners within forty
miles of Fairmont, although mostly con-
fined to Marion County. The membership
include zeveral former Signal Corps men,
and other eligible amateurs are expected
to join.

One purpose of the organization is to
combat the QRM evil, which is not only
from loeal spark coils, but from hams on
high power poorly tuned sets in a city 25
miles away, who use full power to work
a Tew city blocks, and have no regard for
hours, 4SS tests or other amateurs.

The meetings of the M.V.R.A. are not
timited to the usual gab, but often exgeri-
ments are made. Recently, in order to
tall how wmuch rhe human element enters
into making the Q88 charts, artificial fad-
ing was made with » buzzer and a lonse
counler, with every membeir’s phones con-
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nected in Results showed that everyone
interpreted the general characteristics the
same, :

Lectures on practical and
subjects are regular features.
are held semi-monthly,

An inter-city checker tournament is
being arranged, and will take place as soon
as the champions can be located at hours
that will cause the least interference.

All communications to the club should
be addressed to Edward C. Jones, Jr., 8JE,
522 Fairmont Ave., Fairmont, W. Va.

D

theoretical
Meetings

Northwestern Radio Assn.

The Northwestern Radio Association of
Portland, Oregon, has recently purchased
a (General Radio wavemeter to be used
in tuning the members’ stations. The
meter was found to be unsuitable for use
in tuning a transmitter to 200 meters, so
is being rebuilt for this purpose.

The orgnization is growing rapidly, and
now includes over sixty active members
from several counties in two states.
Meetings are held every Friday night at
8 P.M. in the Journal Bldg., Portland. It
has been found advisable to devote certain
meetings each month exclusively to dis-
cussions on radio subjects, all business
being set aside. This has met with marked
approval. g

Lowell's Radlo Dance

Another successful radio exhibit and
dancing party was held on March 28th by
the Lowell (Mass.) Radio (lub, with a
huge attendance. The music was trang-
mitted by radio from the club rooms to
the dance foor at Associate Hall. In
addition to the dancing another novelty
was presented in the form of a miniature
railroad zystem completely controlled by
wxreless

) Columbus Radio Club

(Jnlumbus, Ohio, has & live radio club
of about 65 members. On April Ist the
ciub held its annual election of officers,
resulting in the choice for president of
M. Fay McDowell, A.R.R.L. City Manager;
vice pres., John Martin; seeretary, F. 8.
Harmer, 74 N. Monroe Ave., and treasurer,
Leo Hirsch.

The ciub recently entertained the cons
vention of Ohio amateurs as mentioned in



52 QST

last QST. A ¢lub voom is being sought
atop = high ofiice building, where it is
planned o0 maintain a2 good DX relay
station.

Dallas Radio Club

Citizen radio in the vicinity of Dallas
is booming, and is showing its value o the
cummunity.

The Dallag Daily Times Herald recently
had & full page story of the achievements
of the local men, illustraied with photo-
graphs of the operators and equipment of
stations B4, HML, 557G, and the c¢iub’s
able secretary, Brother Porter 'T'. Bennett.
This srticie has done much fo open the
eyes of the general public to the fact that
we ameateurs ave more than z bunch of
kids.

The big news from Dallas, however, is
the story of the reporting of recent munici-
pal elections by radie, in co-operation with
the Dallas Dispatch. FElection returns were
phoned by the Dispatch to Ben Emerson,
824G, who broadcasted them by radiophone,
and were picked up at a half dozen points
over the ¢ity where the club members had

installed temporary sets equipped with
Magnavoxes. Large crowds in auditoriums
and before bulletin boards, as well as

hundreds in outlying districts, were accord-
ingly kept instantly posted on the pro-
gress of the count. The new mayor's first
message to his people was likewise sent
out by radiophone and was conveved to a
dozen large gatherings, two-score private
radio parties, and the election watchers in
downtown streets.

Dallas now has a time schedule calling
for free air 8 a.m. to 7 p.m., with blanks
for time signals and daylite QRK tests;
7 to 7:30 p.m. reserved for broadeasts; 7:30
to 8:80 pan. free air but no testing; 2:30
to 9:30 p.m. short relays and collection of
local traffic; 9:30 pm. to & am. long
distance relaying.

The Philadeiphia Amateur Radio Assn,
announces & contest for the best reception
omplished with loops, closing Sept. 19th,
with suitable prizes for the winers. Par-
ticulars ¢can be obtained from the president,
4. E. Delp, Jv,, 1526 No. Hollywood St.

During the past month zome wvery inter-
esting and valuable papers were presented
before the association. Meetings are held
on the first and third Monday nights of
e¢ach month and all amateurs of the Third
District are cordially invited to attend and
partake in the discussions.

West Allis Radio Club

The West Allis (Wisc.) Radio Club was
organized about May 1ist, 1920, and after
going thru some rather strenuous times be-
came a recognized organization in West
Lllis.  The ¢lub now numbers 20 members
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and is steadily on the increase. Just re-
cently the club joined the Milwaukee Radio
Executive Council to co-operate with the
cther clubs in Milwaukee lounty in the
reduction of QRM which hinders tratiic.
Address all communications to West
Allis Radio (lub, 602 64th Ave., West
Allis, Wisc,
Lehigh Valley Radio Associaiion
A very enthusiastic meeting of the wire.
less men in Bethlehem, Allentown, Easton,

and vicinity was held March 1uth, at
Bethlqhem, Pa. This was the largest und
most intervesting meeting of wireless men

ever held in this vieinity. Mr. F. (lifford
Estey, President of the WHssex County
{Mass.) Radio Association, gave a talk on
club organization and the experiences of
his recent trip throughout the west and
south in the interest of wireless.

After Mr. Estey's talk a business meet-
ing was held at which it was voted to form
& new uassociation to be known as the
Lehigh Valley Radio Association, with a
gection or ¢lub in each of the cities and
towns in the wvalley, all running as
separate clubs yet bonded together in the
larger association and meeting in one of
the cities once cach month and the
ate sections holding meetings unce
week or as often as desirable. Each s
will elect its own officers and the president
of each section will be a vice president of
the Lehigh Valley Radio Association.
Begides these vice presidents the
tion will have a president and chairman of
the Advisory Beavd and these officers will
be the governing hody of the entire
assoeiation,

Mr. K. ¥. Gray of Easton was elected
president of the Association and Mr,
Arvthur F. Breisch of Bethlehem was chosen
chairman of the Advisory Board. A com-
mittee of three was appointed by the prasi-
dent from each eity to ecall the wireless
men together in their towns and conduct
the local elections.

-’\-

TUBES WITHOUT FILAMENTS
{(Concluded from page 26}

to the thickness of a sheet of paper and
enclosed in a cylindrical glass tube con-
taining Neon or Helium gas. The jfield
of a powerful permanent magnet is directed
across the gaseous space between the
two electrodes and apparently causes the
fiheration of electrons thru jonization due
to atomic bombardment. Just how the
action is controlled to produce oscillations
we do not know and chief interest in the
Amrad company iz now centering on the
use of the new device as u rectifier.

Tubes without filaments would certainiy
be a blessing and we will await develop-
ments with interest,
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Radio Communications

the

The Publishers
for statementis

made

by

GENIUS, OR THE P.0.D. RADIO
ENGINEERS

............ Omaha, Nebr.

Hditor, QST—

Since the beginning of fime man has
been bothered with genius. Some geniuses
do something and others undo something.
This is a story of geniuses that undid
something. Just how they accomplished
this undoing is narrated below.

Ag is the case with every burg, city or
village, Omaha has its representative body
of radio men. If you think !'m kidding
just mooch the phones off the the operator
at 9HT some evening about eight v’clock.
Here you will find Genius in the form of
mother’s little lambkins permeating the
air with ungodly squeaks and groans. But
I'm getting slightly off the subject for ii's
a higher type of genius [ wish to tell about,
the type who wishes to place before the
eyes of the layman, Wireless; Wireless in
the form of some mysterious super-natural
phenomena.

Coming from lunch Thursday noon,
March 10th last, Mr. E. M. Ruede, chief
engineer for the Nebraska Power Co., met
Mr. Fred Swain of the ¢ & S Radio-
Hlectric Co. of Omaha. Mr. Swain, clothed
in a pair of overalls and ready for vadio
work of any kind, asked Ruede just how
to get on top of the power company
building.

“We're planning a little radiophone de-
monstration from the Auto Show in the
Auditorium to the Fontenelle Hotel”, ex-
plained Swain.

“What are you going to use, a telephone
line or a Vietrola?” asked the interested
Mr. Ruede.

Swain promptly found the top of the
building and Ruede returned to his work.

Monday noon saw Ruede and some of his
friends inspecting a newly stretched P.0.D.
on the top of the building and, funny, but
that darned P.0.D. ran the six blocks from
the audiforium to the Fontenelle and
jumped five irolley lines to do it. Gosh
but wireless means a lot of work, doesn't
it? 'Tuesday afternoon leads were run
from the P.0O.D. to a back room in the
power company building and when a tele-
phone receiver was shunted around these
leads the darned diaphram just naturally
Jingled and stuck tighter than ever.

Amateurs

of QST assume no responsibility
herein Ly correspondents,

And in the lobby of the Hotel Fontenelle
sat a brand new coupe. Above this coupe
ran a small flat top aerial while out of the
hotel balcony ran a lampcord lead straight
into the car. The contents of that car were
doubtful. Was that some new fangled
eoffee grinder setting in the back seat or
was it really one of the famous short wave
regenerative receivers? At any rate two
Magnavox horns adorned the top of this
bus and that surely was all that was
necessary, for from one of those wonderful
horns spouted forth sweet, beautiful music,
“wireless music from the municipal audi-
torium”, Oh, what a wonderful age to
live in—-wireless music from the Auto Show
six blocks away!

Wednesday morning a reporter from the
Omaha World Herald traced the P.0.D.
Iine for his own satisfaction and then with
a sore neck adorned a chair in the lobby
of the Fontenelle. He couldn’t sleep so he
gave the. “Wireless Auto” {he once over,
What was all the funny noise coming from
that crazy horn? Sounded like the funing
of some musical instrument combined with
the seraping of feet and the f>w murmur
of voices. Mr. Reporter lines out for the
power company and hunts up Mr. Buede.

“Say therve, fella, that darned horn up
at the hotel’s gone crazy” he explained.

“They’re playing now,” remarked Ruede,
as he shunted a phone receiver and a con-
%egs%r across his leads running from the

“Listen,” pleaded Ruede, “you and I
know this darn wireless business is a fake,
but you shove over to the Herald and dig
up another reporter and let him go over
to the auditorium and yell into the trans-
mitter over there and I’ll bet you a quart
of white mule to a quarter kilowatt power
tube we’ll hear him accompanying that two
by four orchestra that’s busy festering up
a reputation for those two wizards. You
sure got %o give it to that guy when it
comes to concocting a scheme like this,
And another thing,—tell the reporter you
send over to snoop around ham-like and
cut their lead-in to that mistake of an
aerial they’ve hoisted on the roof of the
auditorium for a decoy. In the meantime,
'm going to connect up & phone magneto
to this P.O.D. and abopt five minutes after
your reporter makes his debut I'll kick one
of those Magnavoxes off the top of the
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coupe in the hotel or know the reason why.
Now mozey along, Oswald, and let’s climax
this deal. No‘wonder that ham with the
three tube set not three blocks from their
aerial isn’t hearing u peep out of them.
They’ve got this P.0.D. loaded to the
limit.”

A news reporter of the Omaha World
Herald walked briskly into the auditorium
and yelled into the transmitter of the
radiophone; *Hello Pat, do wou get me?
The next number will be ‘Bright Eyes’,
played by Oleson’s Orchestra?”

Having yelled into the transmitter as
ordered and having accomplished his
mission of separating that lead-in from
its better half he made tracks for the hotel
to find the music in full swing. Say gang,
that’s what I call efficiency,~—a busted lead-
in and sigs as loud as ever. Any one
wishing to accomplish the same will please
write the C & 8 Radio-Electric Company of
QOmaha. It's the chance of a lifetime
fellows, grab it.

Forty minutes after the pot was npened
every Omaha paper was represented in
the form of a storm of reporters but the
Herald had the dope, Ruede has accom-
piished bis mission and the fight was over.
But wait,—next day we had a come back
something like tvhis:

“The first two days we used real wire-
less but our bulbs all blew out at once and
we had to resort to the P.O.D. It would
take a long time to get new bulbs .(they run
a radio company) and we had to see it
through.”

That's about all, gang, but there’s just
one thing more—that comeback was a
wonderful show of genius in itself,
fellows, for they seemed to know those
bulbs were all going to “blow” ocut to-
gether, 'Why, say, they streiched that
P.O.D., 2 week shead of iime!

Yours truly,
An QOutraged Amateur.

~ Newspaper Clippings Re Above

“If Old Broadbrim could have peeped
over the top of a downtown office building
last night he would have looked upon his
favorite dessert. Wiretappers were at work!
Using a condenser in series with & tele-
phone receiver, the whole clamped onto a
wire with eclips, E. M. Ruede, Kenneth
Ross and & newspaper man heard over it
sweet music coming from the Auditorium.

“Ruede and his friends are interested
in radio work, and they have been particu-
larly interested in the demonstration of
Wilbur R. Cramer and Fred W. Swain of
Omaha who, according to the Literary
Digest, can catch wireless phone messages
on apparatus which they have attached to
their automobile.

“This week being auto week, guests at
the Fontenelle have been marvelling at an
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auto in the lobby equipped with the young
men’s apparatus, for over it they maintain
that musie from the auditorium is trans-
ported by ether to the Fontenelle where it
is caught and releagsed by the wireless
phone to those who eare to hear.

“Last night visitors at the auto show

were surprised, zo were members of the
band, when & voung fellow marched up on
the stage and called into the apparatus
“Hello Pat, do you get me?”, then went
away. The wiretappers on the roof near-
by hear him call also, and heard the band
play.......
“In leaving the auditorium the voung
man who had called into the recwiving ap-
paratus accidentally shut the door on the
asrial of the wireless apparatus. Buf,
according to another secret agent the musie
atill wafted from the wireless phone on
tne auto in the Hotel Fontenelle.

“It's & blooming fake’, eried Ruede, ‘I
think toe much of the work to iet anybody
put a raw one like that across; that is why
we tapped this wire to find out.

“Ruede yesterday ftraced a loosely and
newly hung wire {from the auditorium
north over the vrooftops to the Rialte
theater, thence west to a fire escape at
the rear of the Fontenelle, where the wire
went in thru a window, Last night the
wire-tappers not only listened to the musie
that they tapped from the Auditorium but
they called up several of their friends and
by telephone let them hear it too.”

—From the FEvening World-Herald,
Owmaha, Mareh 17th.

“Wilbur Cramer, of Cramer & Swain,
who have been giving auto show music by
“wireless” at the Fontenelle, admitted to-
day that their apparatus at the hotel is
connected by wire with the Auditorium asg
charged by E. M. Ruede, who Wednesday
night “tapped” their wire.

“But they really can transmit the music
without the aid of wires and did so the first
two days, they said. *Two of the bulbs on
our transmitiing instrument at the Audi-
torium burned out Tuesday night’, Cramer
said. ‘We gent to New York for others
to replace them, so to keep the music go-
ing we connected the phone up by wire.
Up to Tuesday night the music heard =at
the Fontenelle had been coming as
elaimed, by wireless.. ... . It was un-
fortunate that our bulbs, each of which
cost $7.50, should blow out at once. It
looks like someone, jealous of us or some-
thing, has tampered with them under the
orchestra pit at the Auditorium. Some-
one surely cut the ground wire of the
aerial, as it was not broken by having the
door slammed on it. That wouldn’t break
it’, Swain said.

“*‘Mr. Ruede went just a little too far
in his insinuations’, both wvoung wmen de-
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clared. °‘If our bulbs come in time we wiil
yet prove to him and everyone eise the
music was wireless up to Tuesday night.””
—From the Evening Worid-Heraid,
Omaha, March isth.

{Of late we have had numerous com-
plaints against the C & S Radio Electric
Co. They make no response to our efforis
to secure satisfactory treatment for A.R.
R.L. members. We c¢annet recommend
them to our readers.—Editor.}

IS SCOTLAND HEARING US?

130 Second Ave.,
Long Branch, N. 1.
Editor, QST—

Heveral weeks ago 1 wrote to Mr. Miller
of Aberdeen, Scotland (the man who says
he heard "QR), asking if it would be
possible for him to listen for me, as I have
a CW. and get 2 amps. on about 240
meters. Well, the other day I received an
answer and will give you a copy of part of
it here:

“it must seem strange to vou that I have
only received 2QR and no other station, but
as a matter of fact I've heard a large num-
ber of {elephone and telegraph stations,
but as I've got no directory of the addresses
of the senders 1 can’t write them and let
them know. Ho 'm very glad to have had
vour letter. On looking over the list of the
call letters of the ones I've iaken, I find
I've heard you and the one you work o
{ZAHL). You were quite strong and
elear and when you said vou had 2 low
tone I quite clearly remembered you.’

Now I'm going to write him and ask for
a list of the calls he’s heard and will shoot
‘em to you as soon as I get an answer.

Hoping this may be of interest to QST
readers, I vemain,

Yours sincerely,
Harry J. McCollum, JAXB.

{We also wrote Mr. Miller on Cth
and offered to swap him a new govern.»mnt
call book for a list of the American stations
he has heard, but to date we have nho
reply —-Ed.)

THE OLD UNANSWERED

Ay

QUESTION

Stroh, Ind.
Editor, QST
What is a ground lead? Where does it
leave off and the actual ground begin?
For instance, supposing I have my trans-
mitter located 20 feet above ground, and
use a 25 foot lead to the ground. This 25
feet would be counted the same as that
much lead on my aerial lead-in when I
apply for a license. However, if I am using
the well for a ground, my lead is oniy
measured from my set to the well pipe.
Why not simply extend a piece of 2 inch
well pipe 20 feet above ground and then
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make iy ground lead short? You will
pmbahlv say that this will not do, as the
pipe is the same as the ground lead.

(sranting that such is the case, then
please explain to me how these fellows
iocated on high buildings, with an aerial
over 4 hundred feet above the ground, can
simply place their transmitter close to the
ity water pipes and have a short ground
jead—ON THE THIRD OR FOURTH
FLOOR ABOVE GROUND?

Please explain to me how such stations
keep their wave below 500 or 600 meters,
when they use an aerial 50 or 60 feet long
and are perhaps 100 feet above ground.
If the ground lead oscillates the same as
the aerial, it would seem to me that they
would have a very long wave,

Being unable to gét a satisfactory ex-
planation I turn fo wvou.

Yours truly,
¥. B. Hanes.

FROM THE BUREAU OF STANDARDS

DEPARTMENT OF COMMERCE

Bureau of Standards

Washington
May 12, 1921,
Mr. H. P. Maxim, Pres.,
American Radio Relay League,
Hartford, ¢Conn.

Nubject: Co-operative Fading Tests.
Dear Sir:

1. ‘'The =zeries of fading tests, extending
aver the past year conducted by the
American Radio Relay League in e¢o-
operation with this Bureau, have been
highly satisfactory. We believe that no
such extensive and fruitful co-operative
radio transmission tests have previously
been held. The possibilities of szuch co-~
operative research for the future are very
great. There is no question that there
might be great extensions of similar work
in the future. The A.R.R.L. i3 admirably
adapted, through its form of organi-ation
and the facilities of its membershiy
further very valuable work of r:1s Xind.

2. We desire to convey throunh ,~1 our
appreciation of the organization rt the
tests by your National and District officers,
of the excellent work done by the trans-
mlttmg‘ and reeordmg operators, and, in
addition, the fine spirit of co-operation
shown by hundreds of stations that stood
by patiently during the running of the
tests, There has already been partial pub-
lication of results of the tests, and we
expect to prepare & full account of the
work, which will be submitted for publi-
cation in “QST”.

8. The next project which we should
iike to take up with the A.R.R.I. is the
study of direction of strays. We hope to
transmit to you before many days some
results of our preliminary experiments.
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We aporeciate that this project is probably
one which will not be suitable for 4 very
wide vircle of the A.R.R.L. membership.
The International Union of Scientific Radio
Telegraphy is, however, making plans for
co-operative radio experiments upon &
large scale, and we are confident that other
opportunities will arise for important cin-
tributions by the A.R.R.L.
Respectfully,
E. B. Rosa,
Acting Director.
MOTTO WE NEVER SLEEP

...... }81 Waverly Place,
New York City,

OUR

Editor, QST—

Just noticed in the May number that [
am a regular member of the Boiled Qwl
Club. 1 wish to nominate my side partner
Mr. Intemann of 2ACX a3 another mem-
ber, as he fully deserves that distinction.

On a recent nite abt a week ago we
both stuck out the Saturday nite gang as
per the O.M. and it sure was great sport
art—every hour or 80 a new bunch got on
and the rest went to bed. The sun came
up and we still hrd 1XM, 8410, and others
QSA., We gtuck till abt 8 a.m. and then
called it a nite and then went upstairs
and ate abt a pint of ice cream. You see
2ACX is connected with the ice cream biz.

I wish to recommend a pint or two of ice
cream ito fellow B.O.s after an all nite
session of outsticking those whose stomachs
never go bk on them, as if is very effective
in obliterating that taste like a black-
smith’s apron. If the ice cream alone is
insufficient I wud advise a few pickles and
bananas sliced in with it.

Well, on with the good wk, boys. QRU
nw cul best 3s de ]
A, Rechert, 2TT, opr. 2ACX,
A ‘%PLENDID IDEA
""i Tinkler ftreet,

La Fayette, Indiana.
Mon Cher Eddy:

When I reached my room vesterday
afternoon I found “QS8T? waiting for me,
50 I devoured it in big chunks and let the
rest of the wor id go by. I was particularly
interested in 9ZN’s article on the *Ideal
Spark Transmitter”. After having de-
voured about half of the number, I went
over to a friend’s station and tried to re-
ceive through all the static in the worid.
(The oniy thmg‘ from ont of town that I
got all evomng was 9XM signing off on
qtralght CW, QSA but still dificult to copy
through the mRN )

Having thus passed
went to bed. Suddenly a brilliant idea
came to me, (It might be well to explain
that I am a short-connection-fiend.) Why
not cut about an inch out of the one-turn

{up) an evening 1
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primary {of 1-16”"x2” copper,) and
arrange vour rotary, of the straight-
through type, s0 that it shall have elec-
trodes of 1-16” x 2” aluminum? In other
words, why have leads at all from your
condenser to yvour gap and from your gap
to your OT’ 0Of course, the cut ends
of the primary would be supported on
efficient insulators and ground to a thin
edge. I think that this must be the limit,
so far, in means for the conservation of
the amateur’s invaluable, priceless induct-
ance—and might be the means of bringing
some of the wave-length-law-breakers down
to 1997% meters in stead of 400,
Truly yours, OM,
Wm, E. K. Middleton,
Canadian 149,

") Roseland Ave.,
Waterbury, Conn.
Editor, QST

Permit me to call your attention to an
error ocenring in “Strays” of the April
issue of QST.

The editor says, “You radlate energy
which is measured in watts.” This is not
correct. Watts are a measure of power
which 1s the rate at which energy is used.
In order to obtain the energy the waits
must therefore be multiplied by & time
factor. For instance if energy iz put into
the primary of a transformer at a rate of
i kilowatt and the transformer is oper-
ated for 2 hours there is used 1x2 lkilo-
watt hours of energy.

The watt is not an electrical term en-
tirely. In the so called C.G.S. (centimeter
gram, second) system of imeasurement it
i aiso the unit of power and represents
the delivery of one C.G.S. unit of energy
per second.

A clear understanding of the difference
between power and energy will help a great
deal in the understanding of our various
sending and receiving problems.

For instance some of Mr. Wests’ “whys”
in his answer to Mr. Stones’ communica-
tion become much easier to answer.

Donald 0. Friend.

THE A.R.R.L. SPIRIT

Princeton, N. J.

Editor, QST— April 18.
I am inclosing two dollars as my quota
for the April AR.R.L. Drive. My work
keeps me from seeking new subscribers
for our little magazine, but I owe it to the
ARR.L. to help any time I can. Hence
the eash. Put it to good use, with the

best wishes of
An Amateur,
{Thanks heartily, O0.M. But please give
us vour name sn we can extend your own
membershin a year.——Editor.)
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HERE [S A REAL IDEA!

1500 So. Ridgeway Ave.,
Chicago.
Dear Eddy:

After seeing Mr. Vermilya’s letter in
the March QST I decided to try it out but
had too much irouble winding inductances
su happened to think of another and better
scheme. 1 brought every ground lead, in-
sulated, up to the O.T. and tuned with
ammeter for most radiation on euch ground,
all to the same wave length. Then 1 put
themn all on at once on their respective
places and Oh Boy! the radiation jumped
just as if u stuck it across your “A”
battery. ©One good thing abt this idea is
that the long ground leads could be used
and they added to radiation but of course
fess O.T. was required on long ones than on
the short ones. ‘

W1 om nil nw, 73 cul.

9A0X,

WE MUSTABEEN WRONG
) April 16th, 1921,
Dear ¥ddy:-

I am speaking at wyou in-re yours of
April 1st., via QST, dictated by one Julius
(3. Aceves, by order of Dr. M. I. Pupin,
I regret to adwise that I do not agree with
Julius.

Having had considerable experience with
Bridges I feel qualified to hand you a cue.

Now Julius says that “if F is not known,
a standard L. is substituted—", while I
contend that if F iz not known standard
Loco is not substituted, for as the Bridge
may be down, an Frie Loco will do, in
which case the ecapacity will be about
2QTS (homebrewed). On the other hand,
if the power factory is closed, more than
709 of the Henrys will be in use, by which
token one will know that the vacuum can
be determined only by the formula,

PHOTO-O'TA2PLpg™ QST 4-1921

2r

== MUD

Moral: Don’t sit on the table, use the
Bridge.
Your for Beer & Light Wines,
Inocram.
I/me

CALLS HEARD
{Concluded from page 19)
WUBC, CAMP KNOX, KY. All C.W.
DT, tHB, 2XB, 2¥X, 20C, 2XK, 2DH, 2HTS?,
ZAR, 272L, 2AC. 3AA, 3AB Canadian, LAl (4XB).
XB, 5XA. 5VS, 8XB, #XK. 8ZB, #VS, rOY, 5IB,
sLV, SEY, SZW, sPJ, 8JM, $0Z, (8AGZ), (8KM),
1RZG), (8YG), (RZV), «9XI), (9XM), 9BY, 4YY,
PYK, 9Y(G?, 9ZN, XF1, XBl. VF1, WL2, NSF.

QST
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CLIFFORD J. GOETTE
{Concluded from page 48)

can border. To his surprise he found that
about ninety percent of the M.I.B. men
were amateurs, many of whom he had heard
or worked before the war, which only
proves once more what a factor we “hams”
were in the war. Six months after the
signing of the armistice he was discharged
and was one of the first to open up after
Uncle Sam lifted the ban on amateur
operation, and from that day on he has
done his share in burning up the air.

2JU was recently described in QST and
it will be rvecalled has a ‘“cotlin” trans-
former and a Grebe synchronous gap.
Goette is known for his very excellent fist
and his courteous and diplomatic manner
on the air, gualities all the more needful
because of the range of his booming spark.

Recently Goette was chogen by Division
Manager (has, H. Stewart to become his
assistant in charge of the Northern Section
of the Atlantic Division, and under his
management new life has been put into
amateur affairs in that locality. The
Northern Section is one of our most im-
portant territories, since it embraces New
York ity and all the traffic lanes lead-
ing into that center; it abounds with good
stations and good operators; and with Mr.
Goette as its able leader we expect to see
it speedily gain that place in A.R.R.L.
atfairs which rightfully should be its own.

S. KRUSE
{Concluded from page 43}
hung up a 1320 mile record on a half
kilowatt.

Kruse helped form the Lawrence Radio
Club and the (lentral Radio Assn. {“From
the Rockies to the Ohio”—Remember it,
yvou old-time Valley men?), and from Kan-
sas U, went to the Western Electric en-’
ineering department at New York on cir-
cuit analysis work and the development of
sub-chaser radiophones. Whence, to the
Bureau of Standards Radio Laboratory at
Washington, where he iz now an assistant
engineer. To the Bureau he carried a keen
appreciation of practical operating con-
ditions on short waves that has stood him
in good stead and makes him a connecting
link between the amateur world and the
activities of the Bureau relating to short
wave radio. He was one of the originators
of the idea of the B.S-~A.R.R.L. c¢o-
operative fading tests and to him is large-
ly due the credit for the successful in-
auguration and performance of the tests.
The collating and analyzing of the data
gathered has been and is in his hands, and
when the results from this vast effort are
achieved, as they surely will be, the job
will have been Kruse's, and o him be-
longs the credit.



At the c¢onvention in Philadelphia in
March when the Third District Amateur
Radio ouncil was organized, Kruse was
elected president and there are very few
men who could have been 80 wisely chogen.
He was also recently elected a Director of
our ARR.IL.

With a sound technical training Kruse
combines a hard-headed practical amateur’s
knowledge of practical operation, a noodle
vhock full of vital truths regarding 200
meters and thereabouts, and a gift for

conveying ideas in a vclear and clean-cut
style all his own, and besides all this he
can write funny stories. All of which

makes him &

SUMMER ARRIVES
(Copcluded  from page 50)

they are anie-quarter the audlbllltv of the
straye, So it’'s far from hopeless! This

good fellow to know.

QST
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the (.W. compare in “‘static- puncturmg e
we think we'd like to put it: “will show
just how much better a static-puncturer the
C.W. ig than the spark.”

Another thing, men: we musin’t forget
cur advertisers. They have to Q,‘et results
from their advertmmg or they can't aiford
to continue it, and that’s the only thing that
keeps QST going, for the p\'mter alone gets
more than you pay for your copy. We
want to suggest that summer is a good time
to do your over-hauling, assemble the re-
sults of the past winter = work into panels,
build up new stuff for next winter, ete.
You'll get prompter shipments at this time
of the vear and ya2u'll have the knowledge
that vou're helping the game zlong by
boosting business thru the hot months, One
thing more: whatever you do, don’t forget
to mention QST when writing advertigsers.
It heips you and us—we both know why.

MNow for that hash-house.

mntth mo, ’\mll show how the spark and

Stop !

Made Rmnt

10-32 wmachine screw

i—There are no paris to become

fort

2-—-They will not mar the finest
of wires.

G-—They are built for s 24-hour

service,
4-—They sare easily mounted
standard equipment.

on

ergEAnt
IMPORTANT NOTICE TO DEALERS: Here is a real money making proposition for you.
responsible dealers in every city to earry these unique posts.
Put your order in today.

them on all their sets,

Mr. Manufacturer. Mr. Amateur

Look

and let’s settle
YOUR BINDING POST TROUBLES

The accompanying cuts illustrate two sizes of our Current Posts
and the medium size of our slotted style Potential Posts.

The bases of our Current Posts are tapped to take a 36, %
and are knuried to prevent turning.

The non-removabte insulated ecap and base of the Potential
iz made from a high grade indestructible material.

We ean supply the current post in any finish desired but unless
«therwise ordered they will be furnished in a plain brass finsh.

NINE REASONS WHY THES'%QUyN(;%UE POSTS SHOULD APPEAL

--THEIR PARALLEL CONTACT SURFACES EXTEND THE FULL
WIDTH OF THE POST.

Read !

Stay I‘zqht

Post

h—They permit a smaller sized
post to be used.

f~—Hxtreme vibration will not
Ioosen their loek grip.

7—They &are surprisingly low in
price.

8—They harmouize with  other
moving p

Commander
Opened

We want
The boyr like them and will soon demand
’I‘hey are selling fast.

IMPORTANT NOTICE TO AMATEURS: If you want a real Binding Post that you can easgily mount
ot vour set—one that DON'T come apart and will easily elamp your wires—Demand “THE LEADER.”
\pecxfy it in your next set or go to any leading radio dealer and ask for them. Do NOT order from

us. Your dealer ean supply them if you insist.

PAMPHLETS DESCRIBING

THESE UNIQUE pPOSTS SENT UPON

REQUEST

THE H. H. EBY MANUFACTURING CO.

1302 WALLACE STREET,

PHILADELPHIA PA,

“EVERYTHING IN RADIO”
WESTERN RADIO ELECTRIC COMPANY

SEND FOR OUR MARCH
STOCK BULLETIN AND PRICE LIST

550 South Flower Street,

Los Angeles, Cal.




RANCO

for your power tube--

New type Shramco Reo, No. 90P. ‘

I.5 ohm Nichrome resistance. :
Current capacity 6 amperes
Price $2.00, 1 1b. postage.

A BACK MOUNTED panel rheo- phosphor bronze blade. Base

stat, specially designed for 37. Overall height 2%4”, Hand-
the Radio U.V. 202 and other somely finished and accom-
transmitting tubes. Resistance panied by an unconditional
element (1.5} ohm) is *“Ni- guarantee of complete satis-
chrome”” wire, mounted on a faction. Get the most out of
solid block of asbestos. Allows wour expensive power tube by
unusually accurate and delicate using a good rheostat. Order a
variation of the filament current. Shramco Reo to-day! Now
All metal parts brass. Spring ready for immediate shipment.

for your VT detector
and amplifier, use the original
Shramco Reo, type 90, Similar to
the power tube fype, but with a
“Nichrome” resistance of 6 ohms.
Price, £2.00, plus postage for 1 1b.
We also make the “Midget” Shramco
Reo, -5 ohm resistance, 2%" base.

SHOTTON RADIO MFG. COMPANY
P. O. BOX 3, SCRANTON, PA.

Catalogue “K”, listing « complete line of high grade paris at
reasonable prices, sent to any reader of QST for five cents in stamps.
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On the Job--.

QUALITY
SERVICE
PRICE

For this wmonth only.

221, Volt B.Battery small size..$1.25
22315 Volt B-Battery large size.. 2.40

45 Volt Variable B-Batteries. ... . 4.00
CONDENSERS

Chelsea #1 Mounted............ 5.00

Chelsea #2 Mounted. ........... 4.50

Cheisea #3 Unmounted with dial
0012 Mfd...... e re e 4.75

Chelsea 7#4 Unmounted with dial
0006 MEd.. . ... ..o 4.28

VACUUM TUBES
Genuine 2 Filament Audiotron. ... 6.00
LJV200 Radiotron Detector Tube.. 5.00
UV201 Radiotron Amplifier Tube 6.50
V202 Radiotron 5 Watt Power

Tube ....... .. i, 8.09
Electron Relay Detector Tube.... §.00
Moorhead Amplifier Tubes...... 7.00

TELEPHONES
Western Electric Telephones..... 14.75
Baldwin Type C............... 16.50
Baldwin Type E............... 20.00
Murdock 2000 Obm........... 4.50
Murdozk 3000 Ohm............ 5.50

AMPLIFYING TRANSFORMERS
#226 Federal Mounted. ......... 7.50
A-2 Acme Mounted. ... ......... 7.00
A-2 Acme Semi Mounted........ .00
A-2 Acme Unmounted.......... 4,50
We have a limited supply of the

new Radio Magnavox......... 45.00
Radisco Variable Couplers,..... 7.50
Murdock . Variable Coupler...... 8.59
Murdock Mouided Variometer.... 7.50
Chelsea Moulded Dials. ......... 1.00 -
A H. Corwin Dials 3”......... 1.25

KELLY & PHILLIPS

Radisco Agency
312 Flatbush Ave., Brooklyn, New York

AA.

AUDIO FREQUENCY

Amplifying
Transformers

HIGHEST QUALITY
MOST EFFICIENT

$5.00

NOTE THE NEW (ONE PIECE)
PUNCHED LAMINATIONS

=

UNMOUNTED

$4.00

SEMI-MOUNTED ...... . .$54.50
—DEALERS WANTED—
Shipments Made From Stock Prepaid.
Note Change of Address

All American Elecl. Mfrs.

1516 NORTH LOREL AVE.,
CHICAGQ, ILL.
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| Mrch LAING B
iHAFRAM - g o
ARMATURE » -

This illustration shows
ihe amplifying mech-
anism in = Baldwin
unit. Note that four
pole  pieces of  sinple
gulenoid act  on the
armature, whieh in
turn connects with th=
super - sensitive mica
diaphragm.

Type “C” Navy
standard. .....§16.50

Type “E” Super-
sensitive .,... 20.00

Type “K” light
weight . ..... 21.00

tInits for loud speakers.

Type “O"

Type “E7.

o aleMAYURE
DIV 6 NURING

al to two stages
of radio amplification

HE experience of leading radio operators,—who have found Baldy
Phones “equal to two stages of radio amplification” clearly in-
dicates the outstanding advantages of using good phones. From a
standpoint of radio effictency, you will get “more value per dollar” from
your investment in Baldwin Amplifying Phones than from any other
itern of your equipment.

Here are the actual (un-asked-for). letters from experienced radio men,
telling of their results with Baldys. They're worth careful reading!

“Have used a pair of Type “¢! Baldys “Have f{ound your Baldwin 'Telephones
for some time, in naval communication equal to one and two stages of radio
and commereial service, Consider them amplification.” (Name on  request)
the most sensitive telephone on  the “Iin ovur station it is a common wuccurs
market.” (Name on request.) ence to place the receivers (Baldys) on
“1 faithfuilv believe the use of Baldwin the table and copy in daylight the long
Fhones will improve any recgiving set undampt wave ztations with but one
at least ROV {Name on request.) VT {Name on request.)
ﬁ.qual to une and fwo stages of radio amplification”: Of course
Baldys cost more~but where can you get better value? Where else

can you buy amplification equal to the super-sensitive Baldwin
mechanism, for so little?

And, the more limited your investment in radio must be, that much
more important becomes the use of a super-sensitive and selective
Baldwin head set!

The best radio dealer in your town, undoubtedly has a supply of booklets
explaining  the uperwr construction of Baldwin, Eldredge Meters,

wnd other Firih Specialties. If he does lack o supply, write, wmentioning
s name ond address, direct to

John Firth & Co., Inc., 18 Broadway, New York

Distributors for

B-idv'n Phon-s 7. #. Bureau of Standards
Tdredre Meters Wavemeter
Ko'sterr [lecremeter Brownlie Adjusiuble Phones.

Dealers: Write for advance informaition on new popdar-priced loud-speaker.

2t PHONES

QST WHEN WRITING TO ADVERTISERS
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your success

is complete if yvou use this FADA rheostat to ad-
just the filament current of wyour wgus-content
detector and amplifier tubes. Such tubes require
a delicate “A battery” adjustment for best re-
solts. And the FADA rheostat does the irick.

$1.25

EACH
BY MAIL
RN 50 POSTPAID
Made with a base of THERMOPLAX, an Asbes-
tos-Bakelite sheet, (215" in diameter) and furn-
ished with a Bakelite knob and polished nickel
plated pointer. Two nickel plated serews are
also furnished for mounting to any panel up to
3" in thickness. Ample heat radiation to safe-
ty carry 134 amperes. Resistance & ohms. There

is only one rheostat as good and that’s another
FADA,

FRANK A. ANDREA
i882.B JEROME AVE. NEW YORK

LA 51t R

“SAG-RE-CO” PRODUCTS

Back Panel Mounted Rotary Switch.

Recommended for master switching, low
to high wave, switching from det. to
one or more stage of amplification, ete.
Contact fingers wmaking positive con-
nection at all times. Furnished two or
more circuits. Small and compact with
bhakelite insulation.

Our mail order dept. is prepared to make im-
mediate shipment on all radio apparatus of the
following and many other makes:

IMPROVED SPARK GAP CLAPP-EASTHAM ACME
Buiit for business, Al machine con- ELECTROSE MFCG. BRANDES

struction, Teeth interchangeable and

g g &it  CHELSEA THORDARSON
face, ~ Special sluminum wlioy. Roter  FEDERAL - GENERAL RADIO
e '} a % * 2 . e
insuiation. o See e REMLER DE FOREST
MURDOCK SOMERVILLE LAB.

Saginaw Radio & Electric Co.

118 So. Water Street,

Saginaw, Michigan
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Ready, CORWIN’S

32 pages of up-to-the-minute radio.
All Radisco apparatus. Instruments
for every part of your atatlon at
moderate prices. Tables of codes,
abbreviations, etc. Much larger, better
illustrated than last year’s. And you

Send us o dime today.

1921 CATALOGUE

can always rely on the Corwin Mail
QOrder Service to ship every instrument
listed in the catalogue or in this adver-
tisement quickly, in perfect condition,
and with an unconditional guarantee
of satisfaction.

We'll mail the

catalogue the instant we hear from you!

Universal-Coil Mounting Plugs.

Anyone can easily make smooth-running mountings with these plugs.
no filing, they are made to fit exactly, in the first place.

hand wound coils.
can be put into better apparatus!

No bending,
Suitable for Radisco and all

A few minutes work with these piugs will save you dollars that

Price 80 cents, postpaid.

YVARIABLE LONDENSERS
. l .

AR.CO .00 Mheseesasieseeraariearee $6.25
ARCO, 0005 ..........000005 .. .. B.00
With No. 67 Dial add..... fessruae . 1.00
Murdock 266..... i s aacaeeaainas 4.95
Murdock 367.......000 00000000000 eans 4.98
Murdock 368............ cerauriseveeas 3.758
Clapp-Eastham 800, .......... fiecrn vesee 7.50
Clapp-Eastham 800A........... orsesens 9.50
Clapp-Eastham 800B...........c00000:. 11.50

Complete with dial
Shipping Weight One Pound.

GRID CONDENSERS

Radisco, postage 3¢.......... ... U 1+ 14

ANTENNA SWITCHES

Murdoci(, S pounds. .......iiinenninacns $4.50

Clapp-Eastham, 10 pounds..........c... 12.80

OSCILLATION TRANSFORMERS

Murdock No. 424...... [ [ $5.00
ibs.

RADIO CRAFT PRODUCTS

Detector ........coivivcrirrvincnanns $15.00

Two step Amplifier............c00vnune 50.00

Detector and one step........... veee.. 4500

Detector and two step.......... vaesnes T0.00

Postage paid.
“B” BATTERIES
Radisco No. i {2 lbs.).. e
Radisco No. 5 (8 Ihs.).........
Eveready Storage Batt
prices on application.

TUSKA C.W. APPARATUS

181 Coil (2 Ihs).....vviniiniinnioss $7.50
182 Coil (2 Ibhs.)..... Cereteraneanane .. 10.00
183 Coil 13 Ibs.h. ... .. .vieoniannnans 12.50
370 Filt. (8 Ibs.}......... seseseasessss16.00

AERIAL WIRE
7x22 tinned copper

100 feet 2 Ibs.. ... cicnvinanns .2 $1.25
200 feet 4 MWos.. .o 0vuiinienennnaans 240
500 feet 81bs.............c0vnnt, 8.00
AMPLIFYING TRANSFORMERS
ARCo. (1 Ih).. oot innnennnns $5.00
Federal (1 Ih).......viiiiennean v 7.50

. JACKS AND PLUGS

Federal Closed Circuit .$0.85
Federai Open Circuit. 70
Federal Double Circuit 1.00
Federal Plug ............00iiceosesnsoes 2.00

Postpaid

ALL RADISCO COILS and
Wireless Press Books.

NEW RADISCO VARIO-COUPLER.
Moulded Base, Formica Tube, Brass for all
metal paris. “Accurate to a fraction of a hair's
breadth: {PRICE #$7.50 Postpaid).

VACUUM TUBES

Electron Relays.......o0ivv0us00000000 .+ . $8.00
VT Amplifier 1 T Ib) . ccrieecnnncennonss 7.00
YT Extra hard for transnutting ........ . 7.50
ROTARY SWITCHES
Clapp-Eastham No. 19........000:0000¢ 21.00
Clapp-Eastham No. 19A.........00.0... .35
Our Own No. &........ secesenasenssaes A0
Qur Own No. 2......000ienerecssnenes. B8
Postage .......covvcvsensnss fasis s 08
CORWIN DIALS
No. 66, 3”......... erenesaaaan $0.75
No. 87, 3” with knob. ... . hercnerenarans 1.30
No. 88, 375" . v ivinrans oraesenns ees.s 1.00
No. 69, 374”7 with knob..... P & (]
Postpaid
RECEIVERS
Murdock No. 85, 2000 ohm . ..., ... 0us . $4.50
Murdock No. 55, 3000 ohm .
Brandes Superior..........cc00 .50
Baldwin C............ s 00 srennsn .
Baldwin E, lmproved,...,,,,,..,,).,,”

Brownlie new.............. .00 ii0anen
Shipping weight, 2 pmmdl

CONTACT POINTS

CP No. 1, ans, dezen

P No. 4, Brass, dozen.............
CP No. 5, Nickel Plated .
Postpaid.
VARIOMETERS
Radisco No. ..o.cv0vvviinnens srreseneas $7.00
Radisco No. lD seserassianss 350
3 pounds

LOOSE COUPLERS
Clapp-Eastham Radlon
Murdock 344 ........... .

GROUND OUTFIT

Consists of SPDT 500 Amp. Switch,

25 feet No. 4 wire, clamp and
cleats, prepaid............o00i0000s
vT. SOCKETS
Murdock .......... .00
Radio f'iervtce, Double
Radio $Service, Triple
Shipping Weight,

1 pound.

All orders for apporatins not listed as postpaid

must be

acconipunied

by  postage charges.

A. H. CORWIN & COMPANY

Dept. D.4.,

4 West Park Street,

Newark, New Jersey

i
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Federal Standard Radio Accessories
Are Recommended and Endorsed by the Leading Radio
Engineers and Amateur Experimenters of the Country. -

24Y  Federal No. 226-W Audio Fre-
. quency Transformer gives the
? Maximum Amplification with all
tvpes of Standard Tubes now on
the market,.

Federal No. 300-W Filter coit for ,
amoothing out the Pulsations in
the D.C, Plate Voltage Supply in
Radiophone {lircuits.

No, 30C-W
200 M. A. Fiiter Coil

'+ is unqguestionably the inost ef-
fective filter coil on the market.

No. 2:o-
Audio-Frequency Ask vour dealer for Federal products. [f he does not have them,
Transformer tell us his name,

Federal Teleplone and Telegraph Co.

Buffaln, N. .

Manufacturers of S$tandard Radio Accessories, Send for Bulletin 102-W.B. & . Cireular.

=
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MARCONI AUDIOTRONS
MOORHEAD PO ELEC. RELAY

Angola, Ind. '
April 1, k921, ] h f A i Temple, ['a,
Eastern Vacuum Tube iabh., i \ ) B Feb, 17, 1021

178 Washingion St Al
Boston, 9, Mass,
Dear Hirs: i . G
The amplifier tube has been : 178 Washington St.,

| received, and I find same o be ; 3 Boston, Mass.

foaa first  class  condition, and ¢ i . .
I am fully satisfied with same, \’&jl“i]gim‘;nmf,‘,i ed the F::‘v:tro
I wish to thavk you for S aetved | he e eelron

i vour kind consideration of this CASH MUST Re'lay t\):be and il works O.K.
matter, and hope io send you ] Thanking you very much for

ry orders in the {uture, § your courtesy, I remain
Yours truly : Yours very truly

{name on request) iname ot request)

EASTERN VACUUM TUBE LABORATORIES
178 WASHINGTON ST., BOSTON, 9, MASS.




Dependable Radio Apparatus

The real radio enthusiast appreciates
the dependability and efficiency of
Westinghouse Radio Receiving Appar-
atus embodying the Regenerative Tuner
and the Tube Detector Amplifier, the
latest achievements of the noted radio
engineers HEdwin H. Armstrong and
Frank Conrad.

Our New England radio specialist
writes us as follows:

“The Type RA Tuner has been favor-
ably spoken of by all who have seen .
and used it, the consensus of opinion
being that it is the gharpest and most
selective tuning device on the market.”

Asgk our nearest office for Folder 4446, it gives inleresting paréiculars.

Have You Heard KDKA. ?

Westinghouse Electric & Manufacturing Company
' East Pittsburgh, Pa,

Atlanta, Ga., Candler Bldg., 127 Peachtree St.
Boston, Mass., Rice Bmldmg 19 High St.

Buffalo, N. Y. BElicott Square Bldg., Llhcott Square.
Chicago, Ill., Conway Bldg.,, 111 Washington Street.
Cineinnati, ., Third and Tim Streets,

Dallag, Tex., Exchange Bldg., Akeard and Wood Street.
Denver. Colo., {as and Flectric Bldg., 910 Fifteenth

T)etroit, Mich.,, Dime Savings Bank Bldg.. Fort and
Griswold Street.
Kansas City, Mo., Orear-l.cslie Bldg., 1012 Baltimore

Ave.
Los Angeles, Cal, I. N, Van Nuys Bldg., Seventh and
Spring Streets.

New Orleans, La., Maison Blanche Bidg., 921 Canai St.

New York, N. ¥.,, City Investing Bldg., 165 Broadway.

Philadelphia, Pa., Widener Bldg.. 1829 Chestnut St.

Pittsburgh, Pa., Union Bank Bldg.,, 506 Wood St.

&t Louis, Mo., 300 N, Broadway.

Salt Lake City, Utah, Walker Bank Blde., Second St.,
Houth and Main Sts.

San  Franeisco, Cal, First National Bank Bldg., !
Montgomery Si.

Seattle, Wash,, Alaska Bldg., Second and Cherry Sts.

Syracuse, N, Y, Iliversity B

Washﬁng‘tﬂ;m, D. €., +Hibbs Hidg., 723 Fifteenth St.,

*(Gtovernment business exclusively.
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Type 1C Variocoupler
This instrument is care-

This
fully assembled from
standard WILCOX parts
an a five inch gsquare panel
of grained Bakelite. It is
designed to be combined

Type 48-C Condensers

In appearance these enndenser
units resemble the 5HB Vario-
meier and they may be conven-
iently used wherever a variable
eapacity i8 reguired.

+48 Capacity .001 $7.50 Postpaid
#4C Capacity 0005 8.75 Postpaid

Type 5B Variometer

variometer is de-
signed for use in the grid
cireuit and
with Type 1C Variocoupler
will cover 3 wave length
range of 176 &to 450 me-

Price $8.00 Postpaid

when  used

struments

with  the  variometers ters. We have taken much ments that it

shown to make an efficient care fo so design these

short wave regenerative standardized wunits that A

receiver, they may work efficiently Drass strips,
Price $8.00 Postpaid together. with order.

Your loeal dealer probably has
WILCOX products in stock, 1If
not order by mail from us and
your order will be shipped
postpaid.

The Wilcox Laboratories
LANSING, MICHIGAN

Type 5C Variometer
This is the plate varicw-
wter and ‘iz designed to
operate with the other in.
shown,
hinding yposts are so are
ranged on these instru-
is oniy nees
essary Lo connect from
vne to the other with
which are
furnished free if requested

E.fficient,

Economical, Versatile,
Accurate, Convenient

Type 3D ¥.T. Control
This panel inciudes a vube
socket, rheosiat, yrid con-
denser sand grid leak, It
is arranged for conneciion
in any circuit but is es-
pecially desirable for use
with other instruments il-
hustrated on this page be-
cause of 1ty standardized
construction,

Price $7.00 Postpaid

The

Price $8.00 Postpaid

Type GA Amplifier

This amplifier panel has the same
appearance as the V.T. Control
ahown above annd may bhe oone
veniently eonnected to it or to
additional siages by means of
conneeting strips.

Price $12.00 Postpaid

(1.)
(2.)

(4.)

ete.

but say *“Audibility 7507
such a definite reply is.

Special introductory price during June only

The Radio Specialty Company,

NEW BRITAIN, CONN.
Watch for Future Speciaities

AT LAST

An Audibility Meter at a Reasonable Price
EVERY UP-TO-DATE AMATEUR STATION NEEDS ONE.

This scientifically designed meter enables you:
To determine accurately the audibility of “DX’ Stations.
To obtain absolute results on the government

FADING TESTS—NO GUESS WORK.

(3.} To compare the sensitivity of various Vacuum Tubes,
Phones, Circuits, etc.
To let that “DX” station know wou are up-to-date on
the postal card you send.
When you receive that “QRK?"” don’t answer “QRZ,” or “QSA”
~—think how much more satistactory

$12.50

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Important Reductions in Prices of

Thordarson Apparatus

Typ e “RS”’
Transformers

A non-regonant transformer with a lower
secondary potential designed to give you the
highest possible power factor.

1 KVA 15000 VOLTS.................
14 KVA 10000 VOLTS. ... .............
13 KVA 8000 VOLTS.................

TYPE C‘Rsll
TRANSFORMER

Typ e (X3 R 3
Transformers

The famous resonant transformer aiford-
ing the highest practical voltages.

1 KVA 25000 VOLTS............... $40.00
32 KVA 10000 VOLTS. . ............. 28.00
Lo KVA 10000 VOLTS............... 22.00

ot iR T TR TR i b R

B T TR D B AR

) RD - 1

CTYP
TRANSFORMER

Other Thordarson Equipment

POWER CONDENSER (.0018-.009 MF)..................... $25.00
OSCILLATION TRANSFORMER .................. ... .. ... 10.00
REROTOR (B TOOTH) ......... ... 5.00

RI6 ROTOR (186 TOOTH) . ...... ... it i e i i i 5.00
R12 ROTOR (12 TOOTH)............ e e e e 3.00
(Specifv liameter of motor shaft when ordering rotors.)

A POSTAL BRINGS OUR CIRCULAR TO YOU.

Thordarson Electric Manufacturing Co.
517 S. JEFFERSON ST., CHICAGO, ILL.

ﬁlllIIIINllllllllllllllIlIlIIllllllllllllllllllllllllllIllllllllllllmllllﬂIllﬂlllllll!!IllllIHIlllllllIIIHIHIIIllHIIHIIlﬂlllIHlﬂl|iHlIlIIl!'AIIllllllllllllHHlIIlll!l|IllllllllIlﬂlﬂlllIlllIlllllllllllllIlllllllllll!lﬂllllll bl Ty
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APPARATUS
BACKED BY THE

Reg. U. 8. Trade Mark

In addition to the manufacturer's guarantee every piece of
apparatus bearing our trade mark has passed our own laboratory
inspection, and must operate satisfactorily under normal amateur
conditions,

No Order Is Too Small

Special attention is invited to the fact that while no order is too small to
merit gur most careful consideration neither is any order too large for us to
fill promptly and efficiently.

PW has recently furnished the apparatus for THE largest amateur station
in the U. 8. for an important business house and are now working on two
other installations for business houses which appreciate the advantages of

Radio over ordinary means of communication.

In order to accommodate our increasing business we have
taken an entire building with improved facilities for our
customers.

Philadelphia School of Wireless Telegraphy

NOTE NEW ADDRESS
1533 Pine Street, Phila. Penna,

ALWAYS MENTION Q53T WHEN WRITING TO ADVERTISERS




MAIL ORDER
“SERVICE”

WE SHIP SAME
DAY ORDER IS
RECEIVED

Reg. U.S. Trade Mark.

Our large stock of all reliable makes of Radio apparatus enables us to make im-

mediate Shipment of your orders.

ANTENNA SWITCHES
Murdock, 2 pounds
Clapp-E£astham, 10 pounds

AERIAL WIRE
7x22 tinned copper
100 feet 2 lbs
. 200 feet 4 lbs
SN0 feet 8 lbs.........
AMPLIFYING TRANSFORME
AR, Co. {1 1b)
Federal (1lb)
“B” BATTERIES
Radisco No. I (2 Ibs).....ovnnncnncoss $1.50
Radisco No. 5 (5 lbs)...‘.g..,..;.... Z.65
Eveready Storage Battery
prices on application
CONDENSERS TRANSMITTING. (Dubﬂxer)
No. D-100 250 'W. 10,000 V. .007 M $
No. D-101 500 W. 14,000 V. .007 MF . 30. 00
No. D-102 1000 W. 21,000 V. .007 MF . 45.00
CONDENSERS (Low voltage)
Western Electric 1MF 500 Volts
Western Electric 2MF 500 Volts
WNo. 21AA Western Elec. 1000 Volts A.C. ‘..50
No. 577 Dubiliers .002 1000 V. 2.00
CONTACT POINTS
CP No. 1, Brass, dozen
CP Wo. 4, Brass, dozen,
No. 5, Nickel Pluted
Postpaid

CORWIN DIALS
No. 88,

No. 86§ (A
No. 6’9, 37" with knob
Postpaid

GRID CONDENSERS

Radisco, FPostage 3¢

GROUND QUTFIT

Consists of SPDT 500 AMP Switch, 25
feet No. 4 wire, clamp and cleats
prepaid

JACKS AND PLUGS

Federal Closed Circuit

Federal Open Circuit

Federal Double Circuit.

Federai Plug

LOOSE COUPLERS
Clapp-Eastham Radlon
Murdock 344

unds.
OSCILLATION TRANSFORMERS
Radisco No ]

Via,
ROTARY SWITCHES
Clapp-Eastham No.
Clapp-Eastham No.
rwin No. 1

REGENERATIVE RECEIVERS

No. CR-1 Grebe 175-680 Meters

No. CR-2 Grebe 175-680 Meters

No. CR-3Grebe *“Relay Special” 175-680
cter's

No. CR-3A  Grebe With tube control,
175-375 Meters

No. CR-5 Grebe’s “Super-Special" 175~
3,000 meters, tube control, self-con-
tained. Complete receiving set. Just

RECEIVERS
Murdock Neo. 55, 2000 ohm
Murdock No. 55, 3000 ohm
Brandes Superior
Baldwin C
Baldwin E., improved..
Brownlie Mw
Shipping welght, 2 pounds

RADIO CRAFTS PRODUCTS
Detector
Two step Amphﬁer
Detector and one step
Detector and two step

Postage Paid
Regen. Receiver, 150-600 M
Regen. Receiver, long wave type

TUSKA C.W. APPARATUS
181 Coil (2 lhs)

182 Coil (2 Ibs)...

183 Coil (3 1lbs),

170 Filt. {8 Ibs)..

VACUUM TUBES

No, UV-200 Radiotron, detector
NO. UV-201 Radiotron, amplifier
UV 202 Radiotron, 3W.

UV 203 Radiotron, 50W. power
UV 204 Radiotron 250W. power

VARIABLE CONDENSERS
AR.CO. .00

R 5
"With No. 67 Dial ‘add ..
Murdeck 366
Murdock 387
Murdock 368 ..
Clapp-Eastham 800
Clapp-Eastham 800A
Clapp-Eastham 800B
Complete with dial
Shipping Weight One Pound

VARIOMETERS
Radisco No. 1
Radisco No.
3 pounds

YARIO- COUPLER
Radisco No. 3.
Radisco No

Philadelphia School of Wireless Telegraphy

Note New Address

1533 Pine 8t., Philadelphia
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The ESCO Regenerative

Receiverma= Improved

The original ESCO REGENERATIVE RECEIVER
as deseribed in previous issues of this magazine
has be-n imbroved upon, The new set as illus-
trated above is contained in a wmaller cabinet
than nrx;zmal]v sn that now the set is easily port-
able, of its former excellent operating feai-
ures are but ephanced in the new outfit, The
wave length rapege is 150 to 600 meters so that
all amateurs and the majority of the commercial
atations may he beard. zivcitiar describes
the set in full, Write {o e F.O.B. Colum-
¥ {rhio or Philadelphia, Pr is $50.n0. Shivping
weoight 11 lhs,

FRCO variometers and *4rm-cuuplem as shown alongside are sold sep-
v teiy for the wo ience of those amateurs who prefer to build their
vt cquioment,  The instruments are absolitely guaranteed to he satis-
fuptory,  Prices zre as follows:

() variometer with dial..$9.50 ESCO vario-coupler with dial..10.00
O variometer without dial 850 ESCO vario-coupler without dial 9.00

PLUGS AND JACKS

The cut illustrates a plug and jack which have been on the murket for only
short time but in thut time have acguired a wonderful reputation. With
thair use many practical connections can be effected. Phone and amplifier
connections are auickly made in multl-stdgp ecireuit, ‘The upper and lower
contacts complete a single vireuit thru the phones when the removai of
the piug automatically connecis the »mphfvmz transformer, .JJack and piug
e niekel-piated sand very attractive in appearance,
*lug only, $0.75; Jack only, $0.85; Plug and Jack complete, $1.50.
Shipping weight 4 ounces.
@end 16c for our complete literature of Radio supplies.  This amount will
be refunded on yvour first purchase of $1,50 or over., High printing cosis
make frec distribution impossible,

The Electrlcal Specialty Co. P et £ R0 N ot . Bhiladeiphin, Par

Western Electric Head Sets

We have a big stock on hand at $12.00 per pair ORDER NOW. All
new, in original boxes,

D-L COILS—UNMOUNTED 14 PRICE—ORDER MOW

Western Electric, 21AA Condensers capacity 1 MFD, stands 1000 volts
$2.00

Special for CW Work—%T Receptacles

Empire $1.00. General Radio $1.75, DeForegt, all moulded $1.25,
Radio Service 51.10.

Order anything in Radio Paris. We have a complete stock and ship
Prompt.

AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY
Dept. Q, 235 Fulton Street New York City
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.!UNE AND JULY BARGAINS

Unmounted Amplifying Trans-
farmers ....$3.45

Panel Mount Rheostats. 1.35

Honevcomb or Duolateral Coils

hbcrty .u:mo Ohms.
Trans-Atiantic Brandes
Brandes Superior.......

VACUUM VALVES

UV 200 Radiotron Detector..............
IV 201 Radiotron Amplifier....... ..
UV 202 5 Watt Transmitter.........

Al In &

Murdock 553000 Ohms........ .. 5
Murdock H#55—2000 O bms . 4,
Brown adjustable......... e . 17

LUV 203 50 Watt Transmitter.......... .. 30.
€300 Audiotron Detector ..... e vae B
ER Detector Tube....................,.. . 8.
APVT . Amplifier........ ... ... s 7
APTT 8 Watt Transmitter........ e 7.

209 Discount
Moulded Gooseneck VT Sockets 1.75
D-101 Dustproof Galena De-
tectors .. ... 52,18
Variable (:rxd Leaks——-G 100.. .85
Mard Rubber 180° Dials with-
out Knob. e araa. 4B
Hand heymEK W Sllver Con-
BACES ..t v v irearairaaaes. 2.95
Amrad Panel Rheostats....... 1.45
CONDENSERS
DeForest (ondensers—All Styles for immediate
Shipment
66 Murdock 001 in case........ vl $4.78
66 Murdock .001 interior......... seee. 425
68 Murdock 0005 in case............cc 4.00
68 Murdock .0005 iInterior.......... .o 3.50
#3662 Murdock .001 Panel Mount..... v .. 5.00
2 K10 Chelsea Panel Mount with Dial..... . 475
Parfection Knock Down Condensers
11 Plate $t.80, 21 Plate $2.25, 41 Plate $3.20
) TELEPHONES
Baldwin Type E.....
Baldwin Type S
Baldwin Type C........
Brandes Navy Type. ...

Radio Telephone and Telegraph Apparatus
of Merit

FAMOUS “X” INSTRUMENTS
K20-—Enciosed Rotary Gaps
20a—With Motor.........$25.00
206b—~Pulley Drive........ 20.00
K1~-0Open Rotary Gap with
motor .........c.00.0.:.. 16.00
K216 pt. Sawtooth rotor..,. 4.50
K3—10pt. Wide tooih rotor... 4.50
K6-—-““Cootie’”” Double Action
Key . Lo 4,50
1\8—-—“311 Mldget" Audion Cab-
inet ......0000 0000, cee.. 12,50
K7 b—v—Honeycomb Tuner and
two condensers........... 29.50
K4e—Audion Detector Cabi-
net ............ ........ 25.00
TRANSFORMERS
Acme 250 Watt semi mounted............ $13.00
Acme 250 Watt fully mounted............ 16.00
Acme 500 Watt semi mounted........ .... 18.00
Acme 500 Watt fully mounted........ e 22,00
Acme 1000 Watt semi mounted. .. .. e 28.00
Acme 1000 Watt fully mounted............ 33.00
Thordarson Type R-14 KVA .. ............ 22.00
1500 Volt Acme Power Transformer......... 25.00
Thordarson Type RS-1; KVA.,... ..., 15.00

200 Watt C.W. Power Transformer...... 20.00

Same semi mounted..................... 16.00
50 Watt C.W. FPower Transformer......... 15.00
Same semi mounted.......... .o 0 ccnaan 12.00
Unmounted Modulation Transformers. ...... #4.50
Mounted Amplifying Transformers........ . B.00
REGENERATIVE RECEIVERS
Clapp-Eastham Variometers................ $5.75
Clapp-Eastham Yariocouplers. ... .......... . 7.50
Amrad Variometers......................14.50
Amrad Variocouplers............... Vs 17.50
Murdock Variometers.............. vevse. 750
Murdock Variocouplers............ s e 8.50
Grebe Regenerative CR-3..............,.. 85,00
De Luxe Regenerative DX-1............... 35.00
{All Bakelite Variometers)
METERS
Model H Flush Mount Radio Frequency Meters
O-1, 03, 05, 0-10......... ... $7.00

Mldget Flush Mcunt Mllh-ammeters 06- 100
.0-200 .., . .

#471 0-5 Ammeters. ... ... .

-“‘-471 0-200 Milliammeters.

Siock for fmmedmte Delivery.

or vadio telephone sets. Specifications

QOur laboratory. and workshops are adequately equlpped to
requrements in the construction or assembly of special receivers, spark and
and estimates will

satisfy your most  exacting

C.W. Transmitters,
without charge

he furnished

Office—®611 Best Bldg.

DeForest Radio Tel. & Tel.
Wm. J. Murdock €Co.

Amrad Products

Co.

For 55 Page llustrated Catalog—Send 4e in Stamps to

KARLOWA RADIO COMPANY

ROCK ISLAND, ILL.

Acme Apparatus Co.
Radio Corporation of America

Chelsea Radio Co.

Distributors for
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Short Wave

Regenerative ol e
Receiver
Type R.S. 7

Price $50.00

F.Q.B. FACTORY

180 to 750 Meters
This regenerative receiver is constructed of the best material throughout. The
panel is of grained Formica and beautifully engraved, the whole being enclosed
in a Bireh-mahogany cabinet. To say the least it is the last word in beauty
and simplicity of operation. Each instrument is tested for . W. before it leaves
the factory. ACTIVE DEALERS, write for proposition.
LET 1S ENGRAVE YOUR PANELS VARIOMETER PARTS COMPLETE

6 CENTS A LETTER With wire and Blue Prints $4.00
Send 10c. for Loose-leaf Catalogue.

THE MARSHALL-GERKEN CO., 126 Radio Bldg., Toledo, Ohio

The Auswer to Transcontinental Transmission

After months of experimenting
“#ZR has developed the oscillation
transformer that made possible
transmission fto 6EJ, 6AK, and
TZd.

1. If you want a beautiful in-
strument at a reasonable price—

2. If vou want to increase
your antenna current 25 per cent.

3, If vou want to become a
dependable relay station—

4, If ¥ou want reports from
every «tate that your sigs are
DX-52 PRICE $25.00 QS A
if you want to Transmit across The Continent—

6. 1f you want to tear such a ragged hole in the ether that they
will all think . . — — , . broke looge—

Then you will use DX-.52
Pealers write for discounts,

Any kind of radio goods shipped immediately from stock.
Largest Mail Order Service in Ohio

THE AMERICAN RADIO SALES & SERVICE CO.

GREAT AMERICAN BUILDING MANSFIELD, OHIO
Testing Station 8ZR
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Multiplies the Life of your Set

Destructive excessive amperage cannot reach the delicate fila-
ments of any vacuum tube if protected by a

_ Radeco
Capocity SAFETY FUSE

};!,1'—’@’(‘13%' 2, Slips directly on filament t.ermi:.xals of any
Sive % o standard socket without distorting springs
over all. or lowering efficiency. RADECO Safety
Fuses positively protect your tubes indefi-
nitely.

RADECO Safety Fuses are equally valuable in all 3 for
C. W. work preventing injury to meters resulting 31
from shorts. Send today cash, money order or certi-

fied check. 35¢. each
=| ORDER BY MAIL

44 V., Variable “B” Battery $3.60

Rotary Quenched Spark Gap oot g [clude vostage on ¢ Tbs.

® ‘omple in ndy wooden case and adjustable
$20-00 POStPald phosphor bronze “Jiffy” connectors. Better than
block batteries—-if one 4.4 V. unit weakens pre-
maturely, it ean be vemoved and replaced—thereby
not impairing total voltage, which makes this the
The advantages of | best batiery value to be had at any price. Set
. noiseless, super- of 10 Remewanl Units, 44 volt, $3.10 postpaid.

Just the thing for C.W. work.

i ot ot | GROUND WIRE 8c. Per Foot

hined & } $7.00 PER 100 FEET.

i bt No, 4 solid copper—rubber covered—triple braid
anciosu fnfnrigg‘igf -—inciude postage on 20 Ibs., per 100 fi.
tremely light weight | 100 amp. 600 volt lightning switches, $4.00
al\imlinum rotorl. :‘.‘ith e ]

te insulation.
gzateiénary electrodes AERIAL WIRE IC- Per Foot
are uf copper with bakelite inaulation. The smallest | 7 strands No. 2@ copper—iin piated to prevent
" T e nsed, but is not sunplied with | oxidation, Maximum  radiation and strength.
gap. GET YOURS & TP AT ONCE, and IN- | Include postage on 15 ibs, per 1000 ft,
CREASE YOUR RADIATION AND RANGE! PR .

With Universal 110 V. Motor Attached, $25.

CHELSEA
DIAL

| KNOB

FILAMENT RHEOSTAT ‘ Maded «'-Fh kh‘ut

For Back or Front of Panel Eyade bakelite
Rt " e ettty

. : 3 . Dial 807
$1.75 Post Paid Hinmeter. 11"
immediate Shipment dial S;Lt a pz;ﬂnu’ne'
price,

Standard VT Socket
Improved Contact Type ; Dini
$1.00 Postpaid i Knob

1.00
Cﬁpp"ségﬂ 'cs.ndenser 4 : Send Today

Radio Equipment Co., 63 ¥uhinton 5 Boston, Mass, §
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C-W C-W C-W C-W C-W C-W C-W C-W

Prepare for the bad radio season by installing your CW outfit now.
It will carry thru summer static and is ideal for relay work.

OUR NEW C.-W
CATALOGWILL
BE THE MOST
COMPLETE AND
BIGGEST — CW
ONLY.

OUR C-W CATALOG
WILL BE READY
ABOUT MARCH 15th,
SEND FOR YOUR
COPY NOW,

CW Inductance No. ¢W-100 shown above, mounted on Formica
exclusively—25 turns edgewise copper strip 3/16 x.050” complete
with connection clips, $10.00.

Send 15 cents for catalog, which amount may bhe deducted from
first order of One Dollar or more.

“8ZV"  WIRELESS MANUFACTURING C0. “8ZV”

CANTON, OHIO

Headquarters For All Standard Radio Apparatus
N ‘ s Sole Distributors
in Philadelphia

for
DE FOREST
Radio Apparatus

The very rewest DeForest Apparatus
is now in stock ready for immediate
delivery. We have practically avery-
thing in dependable Radio equipment.
Yowll get absolute satisfaction here,

AERIAL OSCIL- POWER TUBE be.sxdes which ' our wireless spe?lahsts |
LATING CIR- PANEL. Contains  will gladly give you any advice or

1 K 7 3 7 P i~ e |
CUIT PANEL. ‘ftubes, Ammeter  pogistance you need. Come in and have
C'ontains all neces-  and filament . D

sary controls, and  rheogtot. Cum be our experts give. you demonsirations
transfer switeh. clamped to other i ; iprati

yORRIEr B ; without in any way obligatin ou to
Price this FPanel— Panel to form v o B g ¥

£55.00 single uwnit.  Price huy.

this Punel—$46.00 09 ARCH STREET
® 13 )
Central Electric and Lock Company ;i apereria, pa.
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THE LATEST “MURDOCK’’ VARIOMETER

THE PRICE
1)
NO. UNUSUALLY
- LOW
345
“MURDOCK”
VARIOMETER
THE QUALITY
: IS
$ 7 5 O REMARKABLY
HIGH

WINDING FORMS ARE “MURDOCK™ MOULDED

= OTHER “MURDOCK” RADIO INSTRUMENTS =
REAL RADIO RECEIVERS VARIABLE CONDENSERS
No. 55 Double head receivers. Panel Type {
complete with head band and No. 3661, 43 Plate, .001 MFD
cord =~ with knob and extension handle$4.25
S No. 8662, 43 Plate, .001 MFD ‘
:3;0()(,) ohn? ) $4.50 with knob, dial and extension
200D ohm . 3,50 handle ... 5.00

No. 3681, 23 Plate, .00056 MFD

VARIABLE CONDENSERS with knob and extension handle 3.50
No. 3682, 23 Plate, .005 MFD

No. %66, 43 Plates, .001 MFD.. $4.75 with knob, dial and extension
No. 367, 43 Plates, .001 MFD... 4.50 handle . 4.25

BUY THEM FROM YOUR DEALER

Bulletin No. %0 Sent Anywhere on Request

WM. J. MURDOCK CO.
65 CARTER ST., CHELSEA, 50, MASS.
509 Mission St., o San Francisco, Cal.
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Variometer

MECHANICALLY AND
ELECTRICALLY PEERLESS

TYPE 200. PRICE $7.25

SEE THEM AT YOUR DEALER'S

INDUCTANCE DISTRIBUTIVE CAPACITY
OTHERS MINIMUM MAXIMUM MINIMUM MAXIMUM
No. 1. 70.3 m.h. 940 m.h. 8.4 mmf. 44,1 mmf
No, 2* 75 “ 440 * 22.8 “ 60. *“
TUSKA" 70.0 “ 1560 « 4.0 “ 58.
*Coil wound on OUTSIDE of moulded form. Notice the large distributive ecapacity

for range.

°Think how EXTREMELY low the DISTRIBUTIVE CAPACITY is in the TUSKA
VARIOMETER compared with the EXCEPTIONALLY WIDE range.
Send B¢ for C.W. and Variometer Booklets

THE C. D. TUSKA CO., HARTFORD, CONN.

Charge your own Battery

With a Benwood rectifier
(*harges a gix or twelve
volt bafttery in several
hours . e
Attaches to nearest lamp
socket., Charges any stor-
ag battery from 110 volt
alternating current source
Average cost per charge
is only seven cents.
Ag indispensable as the re-
ceiving set for the satisfac-
tory reception of signals.
Excellent for the heavy
drain imposed upon vour
battery by CW work.
PRICE $23.00
Complete with instructions and
extension cord. See it at your
dealers’ or order direct.

Immediate Deliveries Can

Be Made
The Benwood Company, Inc.
13th and Olive Streets, . 8t. Louis, Mo.
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Two high~power
W transmitter tubes

The era of C. W. transmission is
here. Colleges, laboratories, re-
lay stations and experimenters
can use these new tubes to help
establish long distance records.

Radiotron U. V. 203 is rated at 50
watts. [ts filament requires 10 volts
at 6.5 amperes while the normal
plate voltageis 1000, at .15 ampere.
The tubeis 2"x 714 and is fitted with
a special 4-prong porcelain base.

Radiotron U. V., 204 is a 250 watt
tube of exceptionally long life. Fila-

ment requires 12 voits at 15 am-
peres and 2000 volts on its plate at
.25 ampere. Overall dimensions 5" End
x1414". Tubeissupported by special Mountings
. N for this
end mountings. Especially recom- Tabe
mended for laboratory and other $2.00
experimental work. Per Pair
Radiotron The Ra:llio d(h&rpont;on’sthtubes are covereds |l)‘y Radiotron
« patents dated November 7th, 1905, January 15th,
U.V. 203 1907, and February 18th, 1908, as well as by U. V. 204
50 Watts other patents issued and pending. Tubes licensed 250 Watts
for amateur and experimental use only. Any other
Price $ 30.00 use will constitute an infringement. Price $l 10.00

For detailed data see your nearest dealer or write direct to
SALES DIVISION, COMMERCIAL DEPARTMENT, Suite 1803

HOET R
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THE VARIOMETER
The now famous %, H., V. Variometer has

met with a tremendous .s;a’(e, thousands being

in use, by those who know the guality of
{{lapp-Eastham produects,

Complete with knob and dial.........$8.50
Without knob and dial.............. . 8.75

Variocoupler to match with knob and dial 7.850

Hactory attention,

CLAPP-EASTHAM (O,

vur material

114 Main St.,

Headquarters for Radiotron Tubes.

THE DIAL

This 37 knob and dial is our uvwn product
hieavy brass dial blaek oxidized finish, soinpo-
sition knob 134 diameter. Supplied for 5"
shuft only, 'This dial cannot chip ur warp and
will run true, Itz beauty is in keeping with
the bust produects of the instrumenti maker.
Price dial and knob #F800H complete. . $0.75

Complete catalogs sent for 8¢ stamps
Patronize 3 our loeal idenler: If he won't zupply

immediate

Mass.

your order will receive

Cambridge,

All types in stock.

Did You Hear About
the 18 Men from )
=18 Boylston Street ?

Up to April 28, 1921, the
last i8 graduates from i8
Boylston Streat averaged
%189 out of a possible
90% on their GOVERN.
MENT EXAMINATIONS.

The unusually high aver-
agx obtained by these 18
graduates, whose instruc-
tion averaged the short
period of 5 months previous
to their examination, shows
conclusively the high merits
of this school. Results
count.

Send For free literature

MASSACHUSETTS RADIO AND

TELEGRAPH SCHOOL, INC.,
18 Boylston Street, Boston, Mass.
Tel Beach 7168

R. F, Trop 5. R. Entwistle

Something New in Variometers

Just the thing for your new Regenerative Set.
The “'Simplex” has a specially designed bearing,
with heavy coiton eovered wive, un forms made
of thoroughly seasoned hard wood, treated with
insulating varnish,

These features combined with neainess and rugged-
ness, make a very efficient and reliable Instrument.
Simplex Variometer, Price.................$8.00
Bimplex Vario Coupler, Price..............38.00

The Quaker Light Supply Co.

728 Arch St.,, Philadelphia, Pa.

Attention of Mr, H. J, Dunbar.

78 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




RADIO APPARATUS

Distributors of Reliable Radio Apparatus to Schools, Colleges,
and Experimenters All QOver

Radio Clubs

“PITTSCO”

Service Fills Orders on
Every Continent! Why
Not Let Us Serve You?

AMRAD APPARATUS

Type A VT Detector in cabinet. ..
Type A One step amplifier.......
Tvpe A VT Detector and one step. ..
Type & Two step armplifier, .

Type D Variometer in cabinet....,
Type D Vario-coupler in cabinet,....
Type E Crystal Receiving set.......

BRANDES  PHONES

“Superior” with new headband. . .
“Trans-Atlantic” with new headband....
“Navy Type” with new headband. .

CHELSEA APPPARATUS

No. 1 Variable condenser, .0012 mf., in
case, splendid value...........”.*$
2 Variable condenser, .0008 mf., in
case
3 Variable condenser, 0012 mf., un-
mounted, with new dial........

4 Variable uondenser. .0006 mf., un-
mounted, with new

5 Chelsea knob and dxal 3.16 in. or
L4 in. shaft, complete. .

21 Variable grid, g to B megohms,
10 values

BALDWIN PHONES

Type C “Navy Standard”........

Type E “Super-Sensitive”..........
Type F “Latest,” small and light...,
Type C l.oud speaker unit, single receiver

5.00

GREBE APPARATUS
. CR-3 170-680 meters “Relay-special” $685.00
. CR-3A 170-375 meters, with tube con-
trol, self contained . 45,50
CR-5 170-3000 “Super-special.” Just
out! With tube control, a complete
. 80.00

GENERAL RADIO APPARATUS

. 214A Rheostat, 2.5 Amps, Just rvight
for UV-202, 5 watt tubes, . ... 8 250
214C “A” Battery Potentiometer, 400
ohms, panel mtg.................
231A Amplifying trans.,, new type,
just out, fully mounted........,..,.

. 127 Hot wire ammeters, .1, .25, 1/4,-
i, 24, B, or 10 amps.

4.00

5.00

7.75

the World!
“PITTSCO”

Service Reaches All
Over the World! Why
Not Let It Reach You?

MURDOCK APPARATUS

No. 345-P Plate variometer

No. 345-G Grid variometer. .. ....., .

No. 346 Vario-coupler .., ..

No. 56 2000 ohm phones with new head-
band, just out

No. 56 3000 ohm phones with new head-
band, just out....

No. 56 Headband only, army type, ..

RADIOTRON TUBES
Detector tube .......
Amplifying tube ...
5 Watt power tube. .,
50 Watt power tube

No. 1JV-200
No. UV-201
No. UV-202
No. UV-203

THORDARSON APPARATUS
Type “R” 1 K. W, Power transformer. . ..$40.00
Type “R” 4 K. W. Power transformer. .. 22.00
Type “R” !; K. W. Power transformer.. 14.00
No. T-1 Power condenser, .0018 to .009
mf. ...
No. T-2 Oscillation transformer

TUSKA APPARATUS
C. W. Inductances

No. 181 Cap. feed back circuit. ..
No. 181-A Same as above, but knock-
down .....
No. 182
No. 183
No. 170
No. 201
No, 200

5.00
Split filament type............ 10.00
Tickler feed back. 12.50
Tuskaﬁlter.....”..,..... 18.00
Tuska variometer, without dial.. 6.25
Tuska variometer, with dial.... 7.25

BOOKS

Practical Wireiess, by Bucher. ..., ... 2.25
Experimenter’s Manual, by Bucher. 2.25
Vacuum Tubes, by Bucher.............. 2.28
How to Pass V. S. Exams., by Bucher. ... 75
How to Conduct a Radio Club, by Bucher. 75
Practical Amateur Stations, by Bucher. ..

Radio Telephony, by Goldsmith. ..

Robinson’s Manual of Wireless, by Robin-

P R

Consohdat.ed Radm Call Book Just out, ..
Federal Arc Text-book

1,50
B 2.50

“Let PITTSCO Products, Super-service and Prompt Delivery solve Vour Radlo

Problems.”
trations, over 600 items.

F. D. PITTS CO.,

DEPT.

12 PARK SQUARE

Send for our catalog, No. 29.

Contains over 100 pages, over 150 illus-

INC,

A BOSTON, MASS., U. S. A.

ALV&’AYS MENTION QST WHEN WRIT!NG TO ADVERTISERS
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OPERATING YOUR TUBES AT 100%

The new Radiotron Vacuum Tubes are accurately
designed electrical instruments. To get the maximum
rasults from them, they should be used with apparatus
designed specifically to agree with their electrical
characteristics. Qur new Type 231A Amplifying
Transformer is the result of careful engineering
design to produce a transformer which will give the
maximum amplification of signals using a UV201
tube, The Type 231M Modulation Transformer was
designed to give the maximum modulation possible
‘ without distortion when used with a UV202 tube.
Send for free Bulletin 907Q on the operation of amplifying and modulation trans-
formers and completely describing the new Type 231 instruments.

PRICE, Either Transformer, Completely Mounted - - $5.00
Radiation and Filament Ammeter

Results are not obtained by guessing. They come
from the intelligent application of accurate information.
If you desire to get the best results from your CW set
it is necessary to make measurements of the various
currents. Our Type 127 Hot Wire Ammeters are par-
ticularly suited for this service. They are suitable also
for measuring the radiation currents of spark stations,
and for measuring filament currents, either AC or DC.
Supplied in a variety of ranges and for front of board,
as illustrated, or flush mounting. Described, and ranges

listed in Bulletin 904Q. PRICE $7.75
GENERAL RADIO COMPANY

MASSACHUSETTS AVENUE AND WINDSOR STREET, CAMBRIDGE, 39, MASSACHUSETTS
a — n s T —— —

wChel:;ea

Variable Condensers
(Die Cast Type)

No. Capacity Type Size Weight Price
1 .0011m.f. Mounted 494x4%x3') 134 lhs. §5.00
2 .0006m.f. Mounted 48, x4Pan2%; 1y, lbs. 4.50
3 4
3
4

ki

0011m.f.  With Dial 41 2 lbs. 4,75
O011m.f. Without Dial 4% 2 ibs. 4.38
N006m.§. With Dial 41,x3x3'% 1Y, Ibs. 4.25
L0006m.f. Without Dial 4V,x3x31/4 11 lbs. 3.85
Top, bottom and knob are genuine bakelite, shaft
of steel running in bronze bearings, adiustable
tension on movable plates, iarge bakelite dial read-
ing in hundredths, high eapsacity, amply separated
and accurately spaced plates.

Unmounted types will fit any panel and are
equipped with counter-weight.

Purchase from your dealer; if he does not earry
it, send to us., Bulletin sent upon request.

Chelsea Radio Co., 15 Fifth St., Chelsea, Mass.

Manufacturers of Radio Apparatas and Moulders of Balkelite.

T ,_ ANADIAN AMATEURS
Best of Everything in Deal in Canada and Save $ § § §
Kadio Apparatus and Parts. The Leading Amateui gupply House for
s WIRELESS
Send Stamp for Cataleg “Q Apparatus and Parts.
J. H. BUNNELL & CO. Send 5 cents for our list.
32 Park Place, New fork 567 cou.?ég s\'!,'.I,MY SUPPLY co"mnoxv'ro
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899 BOYLSTON ST.
BOSTON, MASS.

RESULTS !'!

If you are interested in studying Commercial Radio under the most
advantageous conditions, the RESULTS accomplished by the Eastern
Radio Institute should merit your immediate enrollment.

FOR INSTANCE:—

The Eastern Radio Institute was founded in 1913 and is now
over six years older than any other Radio and telegraph schoel in:
New England.

WE ARE ESTABLISHED!

The Eastern Radio Institute mioreover has given instruction at
this date to over 4000 different students, and has enrolled, graduated
and placed more Commerciali Radio operators than all other schools
in New England combined!

WE HAVE ACCOMPLISHED SOMETHING!

{iraduates of the Eastern Radio Institute have actually secured
909,, 89.99,, 89.89%; etc. out of a possible 90% in their Commercial
Radio operators first grade examination,

WE KNOW HOW TO GIVE THE STUDENT PROPER TRAINING!

Successful graduates of the Eastern Radio Institute are found in
responsible radio positions all over the world. Why mnot be one?
it cosis no more!

Our latest, illustrated prospectus is free. If you cannot visit the 8
Institute send for one. .Remember our ORGANIZATION with over
eight years of continued RESULTS and SUCCESS is behind every
student who enrolls!

F. D. PITTS, Director.
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Thousands of dollars

have been spent by radio amateurs and experimenters for inferior
apparatus. There was a time when they could get nothing else.

To-day it is different. The up-to-date experimenter is no longer
content with his former limitations. With the development of the
high-grade equipment now available he demands apparatus built
according to real professional standards.

In this development the Colin B. Kennedy Company has been a
leader. From its very beginning its pollcy has been to manufacture
apparatus which is “built to a standard, not to a price.”

Ask your dealer for a demonstration of Kennedy Receiving
Equipment. @Give it a thorough examination in comparison with the
hest of other makes on the market. Form yvour own opinion of ifs
design, workmanship and performance. OQur unreserved guarantee on
every item bearing the Kennedy trade-mark is your final protection.

I} your dealer has not yet put in a stock, send direct for our catelog and price list.

NNEDY CC

INCORPORATED

RIALTO BUILDING SAN FRANCISCO

22, VOILT
“B’ y
BATTERY
475" xBLLy R

SINC

“THE LARGEST “B"—KNOWN”

Behind all this RUGGED CONSTRUCTION—what? The two 16 strand
heavy service terminais connect to i5 cenls, each 47 long and 14" in dia-

meter, made up into a 12 pound unit that is “CHOCK FULL" of 6400 milli-
ampere hours of energy.

And still behind this—What?

Months of designing and development were spent by us to produce this
battery, which is telling a significant story—that the radio public is
vegarding the SORSINC battery with confidence, and shows that
battery values are being scrutinized as never before, on the basis
of greater reiative values and actually demonstrated worth.

HAVE YOU CONVINCED YOURSELF?
F.0.B. any Add P. P. Shipping
PRICE $4000 Branch Office Charges Weight 14 lbs.
IF YOUR DEALER CANNOT SUPPLY YVOU, ORDER DIRECT FROM
NEAREST BRANCH OFFICE

SHIP OWNERS RADIO SERVICE, INC.
80 WASHINGTON ST., NEW YORK CITY

Branch Offices: Boston -~ Philadelphia ~ Baltimore - Norfolk -
Savannah — New Orleans — Galveston ~— Han Pedro — San Fran-
cisco -— Portland, Ore, - Seattle — London -~ Honelulu.

Attractive Proposition for Deolers.

S R GEF DY CONSTRUGTION ——-er
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—for

experimental

CW

0

NEW A-P RECTIFIER TUBE MAKES EXPENSIVE
HIGH VOLTAGE DC GENERATOR UNNECESSARY—

4 wonder—this newest A-P tube—u rectifier that can be used
effectively with anv transmitter tube of any voltage up to 750, and
without a high voitage DC generator. htep up vour 110 V A-C
hghrmq supply to 350, 500, or 750 volts, using a small transformer,
and two of the new A-P tubes do everything else, rectifying both
halves of the cvcle so the plates of vour transmitter tubes get all the
high potential direct current necessarv—avithout the use of a high
voltage DC generator.

A-P Rectifiers used in Type 0 A-C
DeForest Radiophones, equipped
with the SHAW standard e¢on-
densite four-prong base, and
licensed under SHAW patents.
Price $9.75. Order from vwour
dealer or direet from addresses
below.

The A-P Rectifier has a 75 milli-
ampere carrying capacity, which
is sufficient to operate five A-P
Transmitting Tubes in parallel.
For high power CW transmission,
use additional A-P Rectifier Tubes
n parallel.

And for the best book on Radio, ask your dealer for “Hlements of Radio-
telegraphy” by Lieut. Ellery W. Stone, U.S.N., or order this book direct
from—

ATLANTIC RADIO SUPPLIES €. PACIFIC RADIO SUPPLIES CO.

8 KIRK PLACE—
NEWARK-—NEW JERSEY

638 MISSION STREET-—
SAN FRANCISCO—CAL.

Distributors for Moorhead Laboratories, Inc.

ALWAYS MENTION Q87T
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emler No. 810

PANEL TYPE

r. Rheostat

PRICE $1 00

EN thousand Remler rheostats now
T in service testify to the value and

merit of No. 810. The resistance
unit is renewable (an exclusive feature}
and is mounted on a bakelite disc. End
stop and off position are provided, The
knob is of polished bakelite 13"
diameter and all metal parts in front
of panel are polished nickel. The con-
tact arm is nickel plated spring brass.
This rheostat is as smooth running as
a coupler switch and only two holes
need be drilled to mount it. Resistance
4 ohms, carrying capacity 134 amps.
Designed especially for vacuum tube
filament control.

No. 81 Remler panel type rheostat of
similar design and appearance is a
farger unit of 3 amp. carrying capacity.
For controlling the filaments of a group
of amplifier tubes or the filament of a
5 watt power tube. PRICE.....$1.78

FREE: Remiler catalog is now ready.
Send for your copy.

DEALERS: Remler Apparatus offers a
merchandising opportunity. Send for
full particulars.

Apparatus that Radiates Quality

Med. By

Remler Radio Mfg. Co.

E. T. CUNNINGHAM, Sazies Mgr.

163 Sutter St., San Francisco, Calif.
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QUALITY RADIO EQUIPMENT

RADIO MAGNAVOX TYPE R-3

Latest development in sound amplifiers; con-
structed on a patent protected ecleciro-dynami-

principie. Emits same volume of sound $45 @0

as higher priced Magnavox Telemegafons
RADIOTRON VACUUM TUBES

Recognized as the amateur’s and experimenter’s standard
for Radio detection, amplification and power work.
Radiotron U.V. 200 Detector........ ..... £5.00
Radiotron U.V. 201 Amplifier........ ... 6.50
Radiotron U.V. 202 Power Tube 5 %att %8 00
Radiotron U.V. 203 Power Tube 50 watt %£:30.00
Special Sockets fnr U.V. 203 now in stock $5~” 00 each

Postage extra on all prices.)
RADIO SUPPLIES FOR CAMPERS
Receive N, A, A. Time, U, 5. Weather Reports, Baseball Scores,
Press News, Htock Reporir,, «te., while in camp by using
the new GREBE TYPE CR-5 REGENERATIVE
RECEIVER, 150-3000 Meter wave length range, $80 00
In uperation the imst word in simplicity
Dealer's Special Proposition—Maii ord

DOUBLEDAY-HILL ELECTRIC CO.

RADIO DEPT.—DESK 4
F18 12th 3t., N. W., WASHINGTON, D. C, 719-21 Liberty Ave., PITTSBURGH, PA.

promptly flleq

— * SA OM *

. | Would vou like to have i
Baﬂk Ag’aln ‘ SYNCHRONOUS GAP?

With the original drawer bottom Radio Cabinet. Here s

Did we stop making them? Nol the demand for
these high grade Cabinets, with our exclusive drawer
bottom arrangement, was so far beyond our faeili-

tler to manufacture, that we had to stop advertising Aroa price vou can afford.
them. in crder io catch up with our orders. B ., S - u

But now, kaving incorporated and increased our 4 or & footh disc. Electrodes can be ad-
capital d!mti facilities, we are ready to handle some justed while #an is in operation. Motor
new orders. o T A A

We now make these Cabinets in four sizes, our rans on 110 Velt 60 ("ydes AC
latest size, being designed especially for regenera- $65.00 F.O0.B. ST. PAUL
tive sets.

‘We have prepared a neal little pamphlet, giving R q 7
sizes, prices and full deseriptions of these Uabinets, " DIO SUPPLY & MFG' ‘,CO‘
which we would like to rend you. Do not buy & H. R, Hall H. H. Spencer
Cabinet until ufter you have yead this little I s
pamphlet—write fur it today—it is free, 23 Merriam Place

Remember, these Usbinets were, are now, and ST. PAUL, MINNESOTA

always will be—the highesi prade Radio (Cabinet on
the market
Dealers—we have an attractive ofier for rou,

S Penn BUZZERS

for all radiv work. External tone udjustments.
Q G W’ Rad]o Appal’aﬁius #utisfaction guacanieed
“RADIO'S BEST BUY”

Co, Inc. 60c  POSTPAID 60
Reading, Pa. AJAX ELECTRIC CO.
Paimer 5t., Cambridge 28 Mass.
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For Short-Wave Results

This combination makes phenomenal dlstance Work an
every-day occurrence in your station. .

€R-3 Relay Receiver—ietecior and 2-Stage Amplifier (RORD)

This is the famous combination that
proved its merit in the relay tests some
months ago. It makes a wonderful
team both for ease and flexibility of
operation and what is far more im-
portant—real results!

Bee it at your dealer’s today. If he hasn’t it in stock, write us,—mentioning his

name—for catalogue.

licensed under
patents.

(REBE RADIO
the original Arinstrong and

upporatus is
Mareoni

Manhattan Electrical Suppiy Co., New York,

i*hicago, 5t. Lou's.
Leo J. Meyberg €Co., San Francisco, Cal.

Central Radio Co., Inc., Kansas City, Mo.
Continental Radio and Electric Corp., New York
Detroit Electric Co., Detroit, Mich.

Doubleday-Hill Electric Co., Pittsburgh, Pa,
Electricali Speciaity Co., Columbus, Ohio
Holt Electric Utilities Co., Jacksonville, Fla,
Hurlburt Still Electrical Co., Houston., Texas
Kelly and Phillips, Brooklyn, N. V.

Kiaus Radio Company, Eureka, Il

J. H. Bunnell & Co., New York City

F. D. Pitts Co., Inc,, Boston, Mass.

Philadelphia School of Wireless
Philadelphia, Pa.

‘The Newman-Stern Co., Cleveland, Ohio

Western Radio Electric Co., Los Angeles, Cal.

Telegraphy,

A. H. GREBE & CO.,, Inc.
74 Van Wyck Blvd., Richmond Hill, N.Y.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



RHAMSTINE*—PLUG AND JACK
Complete 3§ ] .53() Postage 4c

Excellent in gquality—Attractively plated—Moder-
afely priced and—inereasing-
iy popular. Eventually every.
one  will use them., Imme-
diate :hipments,

R’(hamstme"‘Ag Amplifying Transformer
Mounted $e3.03() vy, 10c

Here is shown the Rhamstine* Amaplifying Transformer.
Compare it with other makes and buy it with the
assurance that it will give gatisfaction,—it is guaranteed
ko do so. Amnd the reasonable price will appeal to vou,
Now is the time to get the units for that extra stage.

Cireulars on Rhamstine® Products upon request.
in all sections—Write for

J. THOS.
2152 LARNED ST. E.,

Discounts,
Manufactured

Dealers are desired

RHAMSTINE®
DETROIT, MICH.

*Plugs and Jacks—Amplifying Transformers

THE RADIO ELECTRIC COMPANY
AUDION CONTROL

Detector Panel ....................59.50

Amapliier Panel ..................%$13.50

Send for deseribing our audion
apparatus.

THE RADIO ELECTRIC COMPANY
3807 Fifth Ave., S. Pittsburgh, Pa.

circular

3,000
QOhms

RED-HEAD RADIO PHONES
At this price, Red-Heads are unqueshonﬂbly
the best wireless phone values in the worid!
Why We Reduced the Price of Red-Heads
There are four reasons. First: increased pro-
duction,  Hecond: Decreased manufacturing
costs.  Third: A sincers desire to aid in the
prevailing movement to bring prices io nore

Be Sure of Results ! Insist on Getting
N. A. A, TESTED CRYSTALS

‘These exqguisitely sensitive minerals are the

best that money buy for radin detector

and wave

@an

meter work, Fach eryastal is in- mal.  Fourth: To place RED-HEADS within

chvldually tested, wrapped in foil and packed veqch of EVERY experimenter.
in = umvement lithographed tin contairver. Specifications: 3,000 ohms resistance (each
M, A, (Arlington) Tesied Minerals are receiver 1500 ohms): cast aluminum  bueks,
the orizmal tested crystals. To NOW nuine Rakelite exr caps; reinforced cords
avoid their many imitations, th sirain loops and posts: braid-covered mili-
vicu;k for the asignature of J. &, tury type head band: finest workmanship
NEWMAN on each box. uc. throughout, Rugged and sturdy but exquisite-

At good Radio Dealers evarys«

. .\ iy sensitive, A triumph in radio-phone build-
where, or shipped direct posi- Galena or ing. Price Complete, prepaid anywhere, oniy
paid on receipt of price. Silicon $8.00.

THE NEWMAN-STERN CO.

THE NEWMAN-STERN CO.
Newman-Stern Bl Cleveland Q.

Stern Bldg, Cleveland, ©Ohio

o prmzm
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AMATEURS SAY “TRY WECO”

Good Goods. Complete Stock. Prompt Service.

Cunningham, Radioiron, Moorhead Tubes,
Detectors §5, Amplifiers $6.50, Power Tubes $8.

Acme Amplifying and Power Transformers

Mounted $7.00 C.W,
Semi Mounted $5.00 Power 200 Wait $16.00
Unmounted $4.50 Same Mounted $20.00

1 KW Spark Coil Mounted $32.00

Semi Mounted $28.00

B

£-300
Stranded Coppev, Antenna ere $0.01  per ft. Swi(tchesﬂ
Ground Wire #4.., e, DB “ e Ground, 190 amp, 600 wvolt...,...,.
Connecting Up Wire Stranded. . . DY, e S.BF 8 Instrument. .
Clonsoiidated Radio Call Book Grd 3.0B D, Instrument. ..,
Bdition ...................,, LB0O D, Pood T, Instrument. ,
Crystal Detectors Do P F, instrument
Bowman No. Boooviioiin s .. BB Switch i"‘oints——Nickle plated
DeForest D 101, Dust Proot g inch with % inch serew,..... .04
J“V"d No. #884....... ity ineh with v5 ineh serew...,.. .02
1;;{;" Ofrlf i\iio PR Telephones
T)lals}jg}:e Mo Baldwin, original . ..., . .....,.. e 16.50
oy rm jvith kmo Ba;SWin ;mnrovedh ........ . 20.00
o WAL . M > Baldwin lightweight. ..., . 21,
qu_\::cg:éb Coils at low prices, send for I&wiwnive-ﬁdgustablp ................ 12.gg
o § . oltzer-Cabiot (special shghtlv used) s 500
e eWarent Smeta 0E%. @ 200, . 1.80 Murdock No. 552,000 ohms......... 450
DeForesi Double i1, 1. 300, X Murdoek No. 55 3.000 ohms......... 5.50
DeForest Triple (1, L. C. 400 5. Telephone plugs and jacks
Dettorast P'riple (L . L (00..... . .. . Federal plug thrdw 2.00
Remier Triple.......... e . Zerireuit jack..,...,, 1.00
INSULATORS— Antenna Closed eirvenit, .. ..., .85
Electrose——Rall type No, L......., A0 Open :{nf-r'mt ........................ 70
Hleetrose 4 in,, No. ¢ . 50 Weco treuit jack and plug wsombi-
Electrose 10 in,, No, .90 nation e e e 1.50
Instrument Switches
Bowman, No. (14.... ..... 50 O, 461 ft. The. ..., ... b 3.00
Mapp-Kastham No, 19.,.... cenee 100 € 908 ft. th,.......lb 3.50
Remler No. 94, 1 in. radius 48

Remier No, 95 1% in, knob., .60

RECEPTACLES
Delforest No. R-300......, PR .11 ]
General Radio No. 156.... cens 178
Murdock No. 55 .00
Remjer No. 492 1.50
Sormerville, front and back mountxnz 1.35
Rheostats
Beeko No. 468, .00 iiiennerecos $1.40
Paragon, front arm back mmlntmzi.‘ . 195
Remler-funior No. 810........ cesasss  LOO
Ramler No. . .

o Carry Compiete Line
of Remiler Apparatus.
Write for Our
“Special Tube and
Combination Dffer
, for May to August.”

‘Poqtaﬁfe prepaid on any
ovder over $1.00,

Whitall Electric Co.

‘ : WESTERLY, R. L. ot
Remier Moulded Receptacle Call letters 1IAP Remler 7810 Junior Rheostat}
#92-—H1.50 $1.00—Panel Type
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Amateurs—

Do you realize that standard commercial vadio instruments are obtainable at
& cost very little above that paid for inferior imitatons? Only in siandard conumercial
instruments can you procare
Accuracy —- Large Qverload Capacity — Small Power Consumption —— Small Sizes —
the characteristics sought in Radio Instruments.

Model 425

Thermo-Ammeters
Milliammeters

Current-Squared
Meters

possess these and other necessary characteristies which make them the mmt dearable
and gerviceable Instruments for gmateur use.
Eliminate Instrument Troubles! Increase the Efficiency of vour
Equip NOW with WESTON INSTRUMENTS
Coinplete information will glodly be furnisked apon requesh
WESTON ELECTRICAL INSTRUMENT COMPANY

158 Weston Ave., Newark, N. J.
BRANCHES IN ALL PRINCIPAL CITIES.

Cut Prices Only for a Limited Time

S0.000 {5 Aerial Wire just veceived, 85, YT Ree e-him'if-\ $1.00 ea.
to the ib. pure copper 14 7 485c. per th. Detector $4.90

Branﬂ Rod, 4% sq. % 12¢c. per ft. Ampluwr %40

. round or sguare 4 Be. per ft.

“rrm«’rPdrallal Panel 3 \1,( nes 83c. ea. ,mdxot*‘nnn

Hard Rubber Rmdmv BPasts wi 10c. ea. Fixed Gvid Cend. 33c

Buzzer. kay and code, mounted o none base, celain Rheostats for Pauel $1 .00; for table,
hest for code practice $2.49.

kg.m npeessnry  fo use  with

tc.

v real wiveless Key, mounted $1.50. Nickel Rinding Posts, good for 'Phones, large
aneake Helix (Signal Type)r $2.26 ite.; 3
LW, inductance Coils for 250 watt $£.00. Small  size Batterien, Ace tvpe. $1.00.
_Lwading {nductance $8.25. Naov. date R Ratteries BOc.
3600 Metey Loose Coupler $i0.98 New Type Bverendy “B" Battery. jarve, iapped

400 Meter Luoose Coupler £8,90, each cell $2.78.

4IN ¥ariometers
$4.35

IJN Variocoupfers

$4.75

The Heponerative
iltustrated is
1o best bargain
you ean gel {in-
ished  with  heat
svade biack Bake-
tite wiz the Grebhe
type «elling for
$35.00.

AMERICAN ELECTRIC & WIRELESS SUPPLY COMPANY
Mail all orders direct: to 602 W. 145th 5t,, N. Y. €., Dep:. Q.
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Look at 'er Now!
“The Promised L.and”

CREATOR OF OPPORTUNITY
FOR YOU

R-emembe}‘ the photo in last month’s advertisement?
Dull-looking conerete blocks und drab piles  of
dirt. . Today—aiready—the first of the giant
steel towers are vising high into the air. The

?ew four-continent station is rapidly becoming a
act.

‘“The Promised Land” is the name professional
operators have given to the New Tork Radio Cen-
tral Htation, 1 Long Island. ‘When completed,
this station will be the largest and wmost power.
ful radio station in the worid.

It will be equipped to work simultaneously with
five other nations in widely separated and distant
paris of the worid and will be epoch-making in the
field of international cormamunieation. ’

Enroilments are coming in by every mail. Why
aren’t you one of the wideawake wireless men who
have seen the mew and greater opportunity cpened
to,t_hem by the Home Study Course. which is
e‘_;pecml]y degigned to fand them one of the enviable
jobs at the worid’s wreatesi radio station? NOW—
not xome iater day-—-is the time to aci!

LA large number of trained men will be required
{d¥7its operation znd maintenance. & position at
t}}i.s station s the height of every operator’s am-
bition, fpr it weans unitmited opportunity to ~ue-
eeed and progress to higher, more responsible and
better paying positions in the vadio industry, o
far as wvpportunity goes the successful future of
these men i asaured.

HOW ABOUT YOT11?

R:ight, now, today., radio offers ren big oppor-
tunities—if you are properiy trained, Radio com-
panies need trained executives, eugineetvs, drafts-
men, operators and mechanics. Hundreds of po-
sitions in the ever-broadening field—from ship
operator io general manager—ave open to vou, if
you have the reyuired training.

The Radio Institute of America has heen an established and successful institution for over fifteen years.
The year round average attendance in its classrooms is now 298 students per month.
6,000 men, 95% of whom have successfully engaged in this new branch of science and industry. You, too,
can be successful in this new field if you properly train yourself by means of the Home Study Course of
Radio offers an unlimited opportunity for future advancemeni—why not take advantage of it.

the institute.
Write for our hooklet and further details.—NOW.

HOME STUDY DIVISION

Radio Institute of America

{formerly Marconi Institute)

328 Broadway, New York

Photo taken April 29th.

‘The Radio Institute of America will give jyou
this training, as it has to thousands of others.
If you cannot covme Lo the Institute, the instrue-
tion will eome to you—to your home,

This new home course of raudio training, which
has been developed for the benefit of those who
eannot atiend the Institute persovnally, is the same
course used at the Institute. It inciudes every-
thing from basic principles of electricity and mag-
netism, to saecinal operation of commereial radio
cgquipment. 1t ulso ineludes vthe zame textbooks
ised in the Institute classes, as well as a buzzer
set of greatly improved design, with a variable
automatic transmitter, for eode practice,

The sradnates of the Radio Institute of America
enjuoy a great and exclusive advantage in  the
close eponnection existing between the institute and
the Radio Corporation of America, world’s fargest
radio manufacturing and commereial radio com-
pany.

Prominent executives in the radio field are former
students uf the Institute., The Radio Corporation
employs thousands of men, in its executive de-
partments on ships and at shore stations and in
factories and laboratories. A large percentage of
these men are graduates of the Institute.

it has trained over

e

3 A OO S LR S N R

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS a1



Canadian Radio Experimenters - Special
Radio Storage Batteries

40 Ampere hours..............$22.00 LEARN WIRELESS

60 Ampere hour.............. 25.00 AT HONE
Baldwin Telephones Type C . 24.75 The Demand for Good Wireiess
Brandes Telephones Superior. . 12.00 / Onerators Far Exceeds the Supply
Transatlantic Telephones.......... 18,00 . : Wireless institute il make
Navy Telephones...............,. 2100 MR v apare ime——quickly, sastiy
Mur&ocks Telephones 2000 ohm.... &.00 Hniren e, ey

.
.

© wn operator—AT
d thorougnly. No
Onr Hnmp 1A

£ 3
n

e Radio Eapest,
Rureau Navigat

€ iy € inspecror, 3

3000 ohm. ... 7.20 :y:;:’l”a}:)le ﬁ’v impart  their nractlial ..ug dtelchmml i

i ¥ easy b e rerans The graded legsgns mai
Laterai Coﬂs to ox:der 335@'" :‘A:gumf‘:; :h’;’; vau will ba woger tor the nest one,
Inductances for Wireless Telephone tastenments furnished free, will make it Ax emsy to leArn th

as it was o (earn to tatk. powt will have ta da. ts o listen.

Milliammeter and Hot Wire Meters .
srelasy § ar ssn vi il part:
Vario-Couplers & Variometers.....$4.25 Travel the World Over 2 ¥ t::-_ NG A M

pay and maintenance st Lhe pame time. D vou prefer a stw

Transmitters for Radio purposes... 3.50 podituan without (ravel T There are many,,'p%nulnmm *tthe ous
g 1 184 1YY merous land stations or with the Commerzial Wireleas or Steaiishin

174 HPr 110 Vol 25 eycle Monor Comanies : i
X, 4 - W 5% operators receive salaries
oy olt 28 cycle Meno BIG SALARIES Iinignmo oo iy
minee MOtors D I L N ~$30-00 is only a stepping stone to better po«il[nﬁ, Th;rt |c tpmc'n-
/ 2 fimit v n wer en  whe but _was-
1/5 H.P. 110 volt 25 ﬁycie Meno- t::l'ldvay nx:-’wem\‘r\‘lirel:ssy!.';:cra:':::‘nre n?:w hnidm;di;muunn; s Radio
i cers, n-
minee Motors................. 25.00 Engineers, Radle Intpectors. o

1/10 H.P. 110 volt 25 cycle Meno. $5000 & year.

minee Motors................. 20.00
Send 5S¢ for 30 page catalogue

J. M. PAQUIN
} The Electrical Shop, 787 Queen SL.W. Toronto,Ont. |

This waenderful Set for learning the code furnished free with our

course
FREE insrruments and Text Hooks
Ve furnish free all students, during the course rhe
winderful recetving and sending set exaztic s reproduced in the illustration This
st 13 not loaned bur GIVEN m »\(I lluden.s ecompleting the canrge.
The '\‘r-mmxuer shown i+ the selehruied Om- Easy Paymenis
# ral Depariments of the tl Asmall pryment
'Sn leading WUni

nmi by
Colleges,  Teohnical
throughout the LI E
Omrigraph, oblace the phone
this u‘inmt‘buk\lﬂ vv\vi-rt(u-x\ \t\l
hﬂn

dowa will enrol) you.
" We will make the
DRy ments 3
that anyons xmbi.
tivus $o enier the
fastesi gro
feasion --

“them, throuch the air, from & “w ¥
atinn hundreds of miles away

you apply for your ficense, the 1

ment will test you with f ]

& sume model Omnigraph 3 2 thout i
WONDERFUL L EFFICIENCY | Srafents. RO T o Tanestor to ?g;’;g‘;,,,‘;n;' Hna
3 verify thi
q« REE Post-liraduate (\mu'.ae
A one month's P veiess Ope
sp desire ab on it 8 free

in N. Y. Tity, York—tha Wonder 2| Mail the conpun be-
targest port in hp World 2 3] low, ar postal or 1st-
of every leading Wielees ard oteamship Co. xzer--imt a0 it today,

NEW YORK WIRELESS INSTITUTE

BATTERIES FOR PLA.TE Dept. 261, 238 Broadway New York City
CIRCUIT OF VACUUM TUBES. | Im ™~ 77 " "New 7ork WIRELESS MSTITUTE

[ Dept. 281, 258 Broadway New Vark City
§ Seud me, free of charge, your bnoklat “How to Become an Exo
W irel Qperator.” ntaini fuil pacticulars  of  vour
NOVO MANUFACTURING CO' t ég':rse, x;ii(:xﬂc;mw ::mr Free i:u;nmm-l Ciffer. K
424 W. 33d ST. 531 So. Dearborn St. b MATIE « v e e e e e e st be e tatr s et a e bt e et e r e aaaaes
NEW YORK CHICAGO !Addrvu.....,..........‘.‘. ....... LIRS ERERE
e & ('lty or_Town, ____’_.___"__.mm;mg,_’__m_.__

THE WORLD’S CONDENSER MARKET

Knocked-Down Condensers

Assemble them and save money.

11 Plate........ovvenvnnsnaese. . 31.80
21Plate. . .. ... ... e, 228
41 Plate. ... c.cicevioncvonencess 3.20 AddP. P,

If you want us to assemble them for you add $1.00, plus P. P, to abeve
prices. Shipping woight 2 Ibs.

(3lass Plate Condensers—Universal Condensers.
SEND 16e FOR CATALOG OF 18 PAGES TO

TRESCO - - - Davenpori, Iowa
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Formally Announcing—

- The First
National A.R.R.L. Convention

and

Radio Show

at Chicago
August 30, 31, September 1, 2 and 3, 1921

HE most wonderful convention and Radio show that
this country has ever beheld and which every live
radio man should attend without fail.

It's the first WNational affair and everybody you have
wanted to meet will be on hand, Arrange to spend a
week of your vacation at (Chicago during convention
week., Watch QST for the detailed five-day program
and further announcements.

The immense banquet will be held the night of the third
of September and you should not miss the spectacular do-
ings. There will be no convention charges outside of
your banquet plate, reservations for which should be
made on the blank below immediately. Cancellations
will be accepted at any time.

Manufacturers! Write for show space.

Mr. N. C. Bos, Reservation Manager,
First Nationai A.R.R.L. Convention,
118 North LaSalle Street, Chicago, Il

I am enclosing herewith Five Dollars for one banquet plate reservation at thel
National A.R.R.L.. Convention.

Do you desire hotel reservations 7o ... What priced room do you wish?. ...

Do you wish to stay at the convention hotel or at a less expensive hasteiry in the loon

district 7. oeeeen
Advise when and how you will arrive and how many in your party, [Dan’t forget

that there will be arrangements for the ladies.
ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 23
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Clear as a Bell
The New Bell Rotary

Quenched Spark Gap i

A BELL GAP OR A POWER TUBE?

The first cost of the new Bell Rotary
Quenched Spark Gap is the last cost.
sount its life in years, not hours. Equal
in tone to anything in the air and often
superior. Let your pocketbook tell vou
why yvou should buy a Bell.

THE GAP THAT SAVED THE SPARK!

PRICE $55.00

place your order through your dealer

The ElectricMachine (0., - - Indianapolis, Ind.

The first of our

New Series of Bulletins

On Radio Apparatus is now ready. Bulleting describing more com-
plete and advanced equipment will soon follow.

In the meantime, send five cents for the first Bulletin No. 10,
which will indicate the beginning of the line which we wiil offer to
discriminating amateurs, experimenters, colleges, stc,

PACENT ELECTRIC COMPANY

{Selling Agents)

150 Nassau Street, OR New York, M. Y.
WIRELESS IMPROVEMENT COMPANY
66 York Street, (Manufacturers) Jersey City, N. J.

a4
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/Vp@ RS 1-24 Recerver

oy 100 o L0000 Melers

Concentrated wssence uof efficiency, the new RADIO SHOP type RS 1-24 receiver. The iatest

apphcanon of regenerative tuning to a range spauning every wavelength used in radio communication
throughout the World.

Haven't you ever tired of the “QRM" on amateur wave-lengths and wished for a receiver that
would bring in the wmmermal ships and jong wave damped and undamped stutions, without the
trouble of changmg vives and plugging in and out of numerous coils ?

‘This is itl 100 to 24,000 meters, without a “dead spot,” all in one cabinet! Variometer tuning
applied to the entire scale with the resultant vase of control of regeneration and oseillation. Clircuits
%o synchronized that troublesome “combinations” of tuning ave entirely eliminated, making definite
adjusiments and refiable reception an assured thing and the RS i-24 the ideal receiver for all
wavelengths, with absolutely no sacrifice of ethcxency on any particular wavelength, A “stand-bi”

arrangement ix also incorporated that will broaden tuning, when so desired, for general “listening in"
work,

The very popular RADIO SHOP short wave receiver construction applied to wavelengthys below
1,000 meters assures maximum selectivity and efficiency for amateur and short wave commercial spark
and LW, ceception. Wavelengths from 1.000 to 24,000 meters are taken care of by an eutirely new
application of the variometer principle which has aiready been employed in the RADIO SHOP long
wave receiver, deseribed in previous advertisements, The result —SATISFACTION.

A few mechanical features that will appeal to the mosi exacting:—Banked windings, Dials that
run true. Heavy hus-bar wiring, Non-shorting variable condensevrs, Grained. engraved, Formica panel
interior as well as exterior workmanship of the hixhest possible order NO SEALS. We are as proud of
our interior as of the ontwsard appearance and wsnt the purchaser fo know just as much about
the apparaius as we do,

The “RS 1-24" carries the same “money back if not satisfied” guarantee that applies to all

RADIO SHOP products. Bu lar we have never had to live up to this guarantee, an ¢nviable record
o say the {east.

“THE SET THAT YOU WILL EVENTUALLY BUY”

Licenzed under Armstrong’s Regeneraiive Patent and appiying this unapproachable eireuit to its
raaximum «ffectiveness.

THE RADIO SHOP type RS 1-24 Receiver is the most eiliclent and eifeclive radio tuning device
ever built,

PRICE, ¥.0.B. SAN JOSE, $100.00
in ordering piease specify whether Oak or Mahogany eabinet is dexsired,

DEALERS: We have an interesting proposition to offer gou., Write us,

THE RADIO SHOP, San Jose, Califo

Variometers, $5.75. Vario-couplers, $4.75.

A few still are left
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The new

price.

covered cabinet for “B” batteries and addi-
tional binding posts on the bhack of panel
enable the gpperator to connect them inside.

Clomplete ready to use, only

The “ Miraco ” Vacuum Tube Detector

“SMIRACO”
features not found in others at double the
There is ample space in the hinged $

Detector contains

85

Postpaid.

The “Miraco” Two Stage Amplifier

The “MIRACO” Two Stage

guietness in operation.

tector.
tional “B" batteries for the amplifier.

two stages of amplification.

Complete ready to use, only $29 5 0
These “MIRACO” units are ideal for radio= e

Postpaid.

telephone and telegraph work during the
atatic aseason,

Amplifier
distinguished for its unusual amplification and
May be operated from
game “A"” and “B” battery used for your de-
But cabinet includes a shelf for addi-
A sgwitch
automatically changes the circuit from one to

is

THE MIDWEST RADIO CO., Dept. E., 3423Dury Ave., Cincinnati,0.

‘The Amplifone Loud Speaker is designed to
operate with a twe stage Vacuum Tube Ampli-
fier. it does pot require a battery for its epera-
tion. The Amplifone gives fine results on radio
conceris as it does not distort. Finished in
dull black. Dimensions 57x77x12”, The bhand-
somest and most officient Ioud spealier at any
price. Bulletin 106 R tells why.
PRICE $20.00.

cannot supply you

If your dealer send us

his name.

F. M. DOOLITTLE CO.
817 Chapel Street, New Haven, Conn,

YOU CAN NOW BUY
THIS REMARKABLE BOOK

THE
Alexanderson System

FOR
Radio Telegraph and Radio .

Telephone Transmission
By Elmer E. Bucher
10% x8%, 66 pages, 3% illustrations and dia-
grams., Bound in heavy antique paper cover.
Originally Intended for Private Distribution—
the requesis for copies became so insistent that
consent was finally given for w public sale.
The only ecomplete description of this famous
system as instelled in the New Brungwick sia-
tion is in this book,
Here, for the first time, you ger the details
of the invention that revolutionized trans-At-
lantic wireless transmission—the one producing
such & wonderfully clear note that roreign gov-
ernments sent their experts to investigate and
who, on the reports of t{hese experts, ordered
the alfernator for their own atations,
SPECIAL INTRODUCTORY OFFER
Price of Book alome, $1.25, postpaid. With Wire-
less Age, one wear, §8.25,
Regular Price $3.75.
(Postage Qutside T7. 8, 50 Cents Extra}
THIS BOOK
Is Now Ready to Mail
from your dealer or direct from us.
ORDER TODAY
The first edition is lmited
Orders filled as received.
DEALERS Place Your Order at

WIRELESS PRESS

Incorporated
326-28 Broadway, NEW YORK

Order

Once
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NEW “Chi-Rad” APPARATUS

¥

Build your own Regenerative
Receiver with these high grade
parts. Accurately turned vari-
ometer forms with all windings
in place—one for grid and one
for plate eircuit. Wire will not
loosen under any conditions.
Coupler primary of Bakelite.
Bearings and shaft holes per-

Complete as shown $10.00
(Include P.P. on 4 lbs.}

fectly centered—set can be
assembled in 30 minutes. Un-
equalled for Radio Phone and

C.W. reception; variometer adjustments semi-critical giving great awplification with-
out distortion. IMMEDIATE DELIVERY—order your set today‘

Universal Pointer for

1 s, plers,
variometers, etc. Knob
214" diam. 234" radis
us, shaft hole 4%,
Complete with bushing
$1.25,

Dealers:—Write for attractive discounts
on these items.

Grid Condensers special-
Iy designed for Radio-
tron UV-200. Made of
mica and copper foil—
no paper. 35c each, 3
for %1.00.

Hard  Rubber Posts,

Nickeled Bushing, Hard Rubber Top. 12c. each,

$1.256 per doz.

We carry a complete stock of all standard makes of apparatus. Read our list each
month—Immediate Delivery on every item. Try our “Chl—Rad” Serviecel
Blye Print of 4 new C.W. Circuits sent unywhere for 15¢ in stamps.

VACUUM TUBES

Radiotron UV-200 Detector. .......0.... $5.00
Radiotron UV-201 Amplifier.......... &.50
Radiotron [IV-202 Transmitter........ 8.00
Radiotron UV-203 Transmitter.......... 30.n0
Special Socket for ahove tube......... 4.25
DeForest Rectiffer tubes,...........000 9.75
DeForest 35 Watt “Singer” tubes...... 20.00
RHEOSTATS
Porcelain Base 10 ohm, $1.00
Pawmgon Panel....... . . 1.786
New DeForest Panel . 1.65
General Radio 7 chm 2.50

General Radio, 2 ohms, heavy duty 2.50
General Radio, 400 ohms........ 4.00

{“A” Bat. Potentiometer)

HEADSETS
Murdock, new type, 2,000 ochms......... $5.00
Murdock, new type, 3 060 obhms......... 6.00
Brandes, Superfor........cc.c0000:00.. 800
Brandes, E‘mns-Atlanhc ................ 12.00
Brandes, Navy....... s eeercrasasee 14.00
Baldwin, Type “C7. ... cccooesvscrnsns 18.50
Baldwin, Type “E” ... ..........00:0 20,00
Baldwin, Type “F”. ... . c.viciioerseoes 21.00
FEDERAL APPARATUS
Open Circuit Jack. . %0.70
Kingle Closed Circuit. . 85
Double Closed Circuit. 1.00
Single, Filament Control. 1.20
Double, Filament Control 1.50
Anti-Capacity Switch..,... 2.80
Hand Transmitter 7 260-W 7.00
Telephone Plug.............cc..vnn . 2.00
METERS (GENERAL RADIO)

100 Milli-Amps. ... ... veercncenss
?.,50 Milli-Amps. . ... oo er e 7.75

1%, 1,28, 8Bor 10 Amps.........c00u0ee 7.78
Jewesll Thernm—(:ouple Mete'rs Any scale

up to 10 Amps.........cco00000000 15.00

VT SOCKETS

Ace (with Grid Leak)............ ceess $1.50
General Radio.......... ..o vieeneinn 1.786
Muardoth .........c0icirnorairssesarsons 1.00
Amrad ... ... i et Ho
Standard DeForest (New type)......... 1.25
DeForest Panel................... sess 240
AMPLIFYING TRANSFORMERS
All-American, mounted........ ceeerrees $5.00
All-American, unmounted. . .. cccasreaocs 4.00
Acme, new type, mounted........... e 500
Federal, mounted, new type........... 7.80
Federal, unmounted .............cvven 8.00
General-Electric, justout.............. . 7.00

{Designed for Radiotrons})
VARIABLE CONDENSERS

Connecticut, 001 MF.........ccoceceon $6.50
Chelsea, #1, 001 MJF........c00ccee 5.00
Chelsea, %2, .0006 MF......... cevaen 4.50
Chelsea, 43, 001 Panel. .....ccovvvvnes 4.78
Chelsea, {4, .0005 Panel..... bereiieaes 4.25
Murdock f 366, solid case........ cves A8
DeForest CV-500. ..., .0vircioannsnse 5.00
“Arco” Panel, .001 MF................ 8.00
“B” BATTERIES
Burgess 4.5 Volt. ..., ..0iviovnacneses $0.40
Burgess 22.8 Volt, small. . ... .ol L0, 225
Burgess 22.8 VYolt, large..... viess. 380
Burgess 22.5 Volt, ‘tapped, MEW..ovcnoos 3.00
Stuart, 225 Volt, small............... 2.28
Stuart, 22.5 Volt, tapped.......... ... 3.70
Stuart, 45 Volt for CW................ . B.0O
INDICATING DIALS
3% Corwin, knob and dial........... .o $1.30
37%"” Corwim, koob and dial......... 1.70
Chelsea, 14” or 5”7 shaft........... . LOO
Anwad, 90" or 180" seale........... . 30
New Clapp-Fastham,............c000.00 8

CHICAGO AMATEURS:—Come and see our new Radio Phone

CHICAGO RADIO APPARATUS CO,, Inc.

C. C. Klentz Phone Harrison 1716 L. L. Lyon
(Room 210)

§08 SO. DEARBORN STREET,

CHICAGOU, ILLINOIS
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A NEW “CINO” SPECIAL FOR DX MEN!

Have you ever wished that the Manufacturers of Regenerative Tuners would wake up to the fact
that you were right-handed?

Now_look at the above illustration and start from left to right: Firsi the detector; with the
present day tubes it is seldom necessary to rveadjust a dvtem‘or after arriving at the point where
your tube works best, Allright, get il out of the road, which is to say, at the exireme left!

Next is the plate variometer: inasmuch us the plate variometer is used solely for regeneration and
does not require that you look at it continually keep it also ai the left.

Next is the coupling, and last but of most importance the Grid or wavelength tuning variometer,
and alongside of it the series, or Antenna Condenser!

Now Traffic Men can this arrangement be improved upon? Everything at your right haand. 'tong
side of the key!

And finsally, will they bring them in? Well, write us for Iiterature and if you wish we will
#ive you a list of satisfied users. distance men and boosters.. . ..o v on Price $72.00

We also carry a full line of standard apparatus. inningham 300-301-302
Tubes. Homerville Meters, (:-R Radiation Ammeters. Chelsea, Murdock. Aeme,
INO etc. Paragon and G-R Rheostats, Burgess Ratteries. MRadiolectric Shop smooth-

ing-out condensers, 2% MEFD 1500 Volt. Reil Rotary Quenched Ciaps,
“CINO” Variometers—Forms $3.00—Mounted $8.00 Postipaid.

[ 8 X 'Y ! “CINO” Variocoupler—Parts $2.50—-Mounted $7.00 Postpaid.
CINO RADIO MANUFACTURING CO. -
218 West 12th Street, Cincinnati, Ohio

R
A Full Line of Radio Apparatus| &Laus

We have evervthing yeu need. Below are a §
few items from our large sitock. Watch this O

POWER TUBES KLAU&&{?EEO CO.

AP B watt...ooveeroeennonns. . 37.50

Cunningham €302 5 watt........ $.00 Aduthorized Distribuiors for

Cunningham C303 50 watt....... 30.00 Grebe DeForest

Cunningham €304 250 watt......110.00 Acme Mur.dock .

DeForest Singer Type 37 watt.... 24.00 Moorhead Radio Corporation

DeForest Oscillion 250 watt...... 60.00 Brand?s Clapp-Eastham
Baldwin Amrad

DeForest Oscillion 500 watt...... 75.00

DeForest Oscillion 1000 watt.....150.00 — w !

We have zil the necessary material for

. . o I
CW outfits. We assure prompt deliveries and
350 volt generators.............$20.00 guarantee safe arrival of all apparatus.
AT 10" * H ] - . - g
¢ Pﬁ:-mgi t” wall Formica Tubing 2.75 Buy your material from Klaus
T df ) b o list Radio or associated distributors. The
o at. ? o
wend lor bargain combined facilities mean service.

The above prices are F.0.B. St. Paul.

PIONEER ELECTRIC CO. — Cur Bulletins are Free-—
137 East Fifth 5t., $t. Paul, Minn.
08 ALWAYS MENTION Q57 WHEN WRITING TO ADVERTISERS




and ends “to build your own.”’ Thiz company specializes in thase goods, selling Rothing but

paris and materials, For that reason we cin give your erders more sitention than any other

comtpway it she ixnd. Our prices are the lowest—our service the quickest and the most
courteous, Your small order does not become side-tracked ss is apt to happen with otber concerns,
%8 ail our orders ars small, “All articles -shown on this page are
inusweated about % aciuai size, We Pay All
Shipp.ng Charges. Uur big speciaity catalog will
be out about June 1st. Hend for your
copy new, In the meanwhile keep
+his page and order direct from it.”

WE GUARANTEE
EVERY ORDER SHIPPED
WITHIN 24 HOURS.

WE ofter beiow x Yew items of our line dear to the heart of every amatenr—parts and odds
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GONNEGTIGUT

HIGH GRADE RADIO APPARATUS

CONNECTICUT Head Receivers

Adopted during the world war as United States Govermment
standard. A high grade set, justly popular among operators. The
receivers are durable and of first quality. Steel wire bands bound with
webl:}»lmgé specially light, but equally strong. Readily adjustable &g
any head.

2000 ohms with 6 foot cord. .. ........... 000t .$6.00
3000 ohms with 6 foot cord. . ... .......ccovunnn 8.50

CONNECTICUT Transmitters

Mechanically and electrically correct. Bvery iransmitter fitted
with finest imported mirror carbon electrodes, and subject to microwm-
eter inspection.

Tranemitter with short adjustable arm.......... $5.00
Hand Trensmitter with cord.................. 11.00

CONNECTICUT Variable Condenser

This new condenser has met wonderful success. Send for booke
let with full information. Portable or panel type $6.50.

ICONNECTICUT 725 COMPANY i
MARVELOUS!-“MIDGET”

The 20th Century Invention of a Wizard-Genius.

Are you a skeptic? TYou need not be. We arg
selling apparatus every day. This is not a one-
horse company, but a $50,000.00 corporation. The
“MIDGET™ is a regenerative receiver, tuning 100
te 3000 meters! ! And the price—{0, Boy! It’s
in our new catalogue.

APPARATUS THAT IS WORTH WHILE
Wake up, gentiemen—We are on the map

Detroit Radio Laboratories, Inc.
3661 Gratiot Ave., Detroit, Mich.

A Brand New Storage Battery. BUILD YOUR OWN SET
More Capacity for Less Money High quality, seamless paper tubing, in

A battery with twice as many plates per just the right sizes for th"ﬁng

cell as the standard battery. The most * -

powerful and longest life batfery ever built. Variometer ‘ﬂ’" "z%" 25¢
Guaranteed 3 years. Vario-Coupler? 4%,/3";4%:1 35¢

Price, F.O.B. Cleveland:— 3800 M”etex;,Loose Coupler d5c

6 Volt 80 Ampere hour......... $28.00 3T xT" WS aTH

8 Wolt 80 Ampere hour......... 36.00 6002721"1:::?'”1_:%;?’&?:1,?1" &8¢

Colebrook - Hamilton Battery Co. Postpaid to you—order to-day.

1940 E 82nd. 1941 E 8lst THE TAYLOR COMPANY

CLEVELAND, OHIO.

Box 1043C Lowell, Mass.
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J-Ray
., Open Rotary Gap

We are pleased to announce
this type of open gap designed
for those who desire the J-Ray
improvements in Gaps but an
open rather than an enclosed
gap. Dise turns in New Depart-
ure ball bearings as in our enclosed Gap, and is mounted on a 14" steel
shaft. Uprights are of bright lacquered bronze which in conjunction
with the fibre electrode supports give a beautiful appearance to the gap.

Base is of hreavy oak 6x10 inches. Due to the reduced friction in
the bearings a very small motor will drive the gap with ease. Our
standard 1, round lacquered stationery electrodes are used, and dise
as described below. Open Gap as described, choice of aluminum or
bronze disc $20.00,

J-Ray Machine Cut Discs

ag used in all our gaps are the only
machine cut rotors on the market today.

ach and every disc is cut out tooth by
tooth on a gpecial gear cutting machine
which renders the finished article ab-
solutely aceurate to 1/1000” and perfect-
Iy balanced. Indispensable in synchron-
ous gaps where absolute accuracy is es-
sential. J-Ray discs 514" diameter, per-
fectly insulated, center hub of aluminum, teeth f{apering to sharper
edge than shown, are made in the following styles :—

1A—Material Aluminum—width of teeth 114" . . .. ......Each $10.00
lB 43 Bronze 113 a6 13 (13 13 (13
2A é Aluminum ¢ s b 357 ¢ 9.00
2B [13 Bronze 143 &6 (13 13 e [13 "

Bronze discs are of a special slow burning bronze dlloy remmmended

for use in enclosed gaps as they burn with very little oxide. Alumi-

num dises are exceptionally light for their width, permitting use with

smail motors.

J-Ray discs as described, choice of 4 to 14 teeth, bushmg to fit any motor
Shaft,—$10.00 and $9.00 respectively.

BUILDERS OF
Noiseless Gaps Write for Special
J -R AY MFG . CO0 Open Gaps Proposition on
R Synchronous Synchronous
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CO- OPERATIVE

this aesociation participate in the
which have acerued through

Members of
profits
and fellow
addition  to
eoelled.

amateurs combined
this dividend our

service is
You also can sevure this service and share

in our profits.
their own

In
nex-~

purchaaen.

@ stamp for full particulars.
pride in our service,”
but & few of the items which are carried in stock

RADIO PURCHASING

fyrder direct from this ad or send
Remember “We take
The items listed helow are

| RADIOTRON TUBES
TV-200 Gas Content Detector $5.00
Uv-2o1 let.ron Amplifier. . 8.50
UV-202 & Watt Transmitter. .8.00
i We v«upplv full  directions
with either detector or am-
plifier.}

AMPLIFYING TRANSFORMERS
(app-Eastham itype QO un-
., Jnounted
Clapp-Eastham

mounted
Aome A2 with hmdmg ponts
Aeme core & coil assembled
Aeme AZ fully mounted.
U. V. 712 List Price
Mfg. by Radio Corp, of Am-
erked.

CONDENSERS
Connecticut .001 encased. ... $6.50
Counnecticut .001 panel tvpe t- B0
Chelsea No, 1 encased (i1}
Chelsea No, 2 enecased,

Chelsea No, ZBD With dial

Murdock No.
cased ...
TELEPHONES
Brandes Superior with Navy
band ..
Brandes Ttans-Atlantxc with
Navy band. .. 15,00
Brandes Navy t}pe with Navy
nd 14.00

ba)
Western Electric type 1002A 15.00
Murdock No. &85, 2000 ohms 4.50
WMurdock No. 55 3000 ohms 5.50

. AUDION CONTROLS
Clapp-Iastham ZRD detector

punel .. vaeeee o 512,00
Aeme Y-1 detector ...... 10.00
Adams Morgan No. 70 con-

trol «..v...s 6.00

SHORT WAVE SET MATERIAL
Clapp-#astham ZRV Variom-
eter, without dial
lapp-Eastham ZRV Variom-
eter with 3-inch dirl....
Clapp-Hastham ZRC Vario-

4. 4. Nightingale Variocoupler 5.00
Mnrdock G or P Variometer

No. 3546 i)
Murdock Variocoupler No. 346 5.59

STORAGE BATTERIES
Marko 6 voit 20-40 mnpére$1

R r
Marko
type
Marko
type
Marko &
hour
Marko

6 V. HOAHFord

$1.60

18.70
8 ant 40 60 amoere
Ciaa e es 20,40
Ms.rko 12 v nlt 20-40 ampere
hour 29.30
Marko 12 'mlt 40 60 ampere
hour ..... 36.00
tOm all utorage batteries add
BExcise Tax of BY%}

“B” BATTERIES

Standard 233 volts, small, .§1.
Standard 221 volts, large,, 2.
Ntandard 22%  wvolts, iarge

o ko 7

variable .. ‘ caae B

Murdock No, points 9.00 Cvclone #2214 *'olts, Jma“ 1"5
caged .. . J. . Nightingale Variometer 4.50 Cyelone 221 volts, large.... .

MUTUAL“ PURCHASERS ASSOCIATION

| Dt. Q, 2 StonStrt, ‘ New York City

=
NEW ORLEANS

RADIO

APPARATUS AND SUPPLIES

ROSE RADIO SUPPLY
604 GRAVIER STREET

NEW OLEANS, LA.
Somd 10e for Latest Catalogwe

e k.|
MINNESOTA

for panel.
Chelsea No.
for panei..

coupler, with knob & dial
Clapp-fastham ZRC Vario-
coupler, with switch and

50
65
50

esoaee

Back To Old Prices

Parkin
Rheostat

000 Sold Last Year at %$1.00
NOW REDUCED TO

75 Cents

Due to the general drop in the prices of raw ma-
terial and to our iarge production, we have been
able to reduce all our prices lo their pre-war level,
and in some cases even lower. New catalog. No, 4,
listing our complete line sent free,

Heve are & few of the itemas:

gls Aiudinn panel with rheostlt and B B}:(:;:a‘: RADIO AMATEURS
witch ............ o

AND OUR NEIGHBORS

We have a complete line of radio appara-
tus and represent over tlurty radio man-
ufacturers. Write us for prices.

POSTAGE PAID
Duluth’s Oldest Electrical Store

BURGESS ELECTRIC CO.
310 W. FIRST ST., DULUTH, MINN.

434$VoltLargeBBatt .

BO Parkin .001imf Variable Condenser u.nit only 1.50
81 Parkin .00lmf V.C. with knob and om‘ter 2.60
82 Parkin .001mf V.C. with knob and dml 2,50
83 Parkin Molded Bakelite Fixed Cond 70
UV-200 New Radiotron Vacuum Tube...... 5.00
DEALERS—If you are not on our mailing list,

write for new catalog and discounts.

PARKIN MFG. CO.

San Rafael,

Calif.
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BLUE PRINTS
SHORT WAVE RECEIVER

ARMSTRONG REGENERATIVE AMPLIFYING TYPE

160 TO 1000 METERS

This data is not available in any text book or publication, NOT A
TWO VARIOMETER RECEIVER.

Design GUARANTEED to be at least equal in efficiency to best
receivers on the market covering any part of this wavelength range.
Has every advantageous feature known today.

Developed and designed in our laboratory by COMMERCIAL
RADIO ENGINEERS, not only to work perfectly but to be built ECON-
OMICALLY and at s REASONARLE PRICE.

Hlectrical Data, Mechanical Details, Assembly Views, Wiring Dia-

gram and List of Material shown on four blueprints 217x28”, Price $4.00
set.

CONSIDER THIS

WHEN YOU BUILD : WHEN YOU BUY
Dealers Discount............. 30%,
Manufacturers Profit.......... 209%,
Raw Materials ....... 20% Manufacturers Overhead...... 209%,
Raw Materials. . .............. 20%,
Other ltems. . ................ 10%
Saving Approximately 80% List Price Instrument......... 1009%,

Also available, blueprints, 150-25000 meter Regenerative Receiver;
10, 20, 50, 100, 200 and 500 Watt CW and Radiophone ICW Sets,
Quenched Rotary Spark Gap, 64 volt Storage “B” Battery and others.

Experimenters Information Service
Suite 551 45 Pinehurst Avenue New York City

Charles R. lLeutz, Director, Formerly Designing Radio Engineer, Marconi Wireless Tel. Co. of
Am. and Liberty Electric Corp. of Mallory Industries, Inc.
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Special

price reductions

Control panels with VT

Mounting, as illustrated..$11.00

Same as above, but with-

out VT Mounting........ 9.00

CESCO Variometers, each. . $5.50
CRESCO Variocouplers. ... $4.50
Bakelite Base Crystal Detec-

tors ..... 1.25

o 5 s o 0 0 3 v b s s & e B

This Audion Control Pan-
@l is the greatest panel
value ever offered. It will
not discolor like hard rub-
ber, nor is it brittle or
easily damaged. The pan-
ol is ent from solid sheet
-0t moulded. Surface
highly polished. Letter-
ing and scales machine
¢t — not stamped — and
whitened. Metal parts
heavily nickeled, Fila-
ment rheostat back
mounted. Wound for &
ohms, it permits close
adjustment of filament

temperature,. ;

e

‘These prices are sgpecial and temporary only.

The apparatus is standard, and the

saving to you considerable. Mail your orders at vice—
CALIFORNIA ELECTRIC SUPPLY GO. 643 MISSION ST, SAN FRANGISGO, CAL.
right

Radio supplies that R

Al “D.X.

ACE
E | Signals
are gefting weaker and,
hence, more difficult to
copy, now that the hot
summer 1onths are
coming on, “Step ’em
up” with an ACE Am-
plifier Unit and your
problem of how to
maintain reliable com-
munication is solved.

Amateurs! 1f your dealer
cannot supply you, forward
your order by mail and it
will receive our prompt at-
tention.,

Dealers! We manufacture a
line of equipment which is
far above the average qual-
ity but selling af a price
within the wresch of all
We know you will be in-
terested.

B Z.stage Am-
plifier, as illusirated,
eompletely mounted
on 2 Formiea panel
nnd enclosed in a
saiid mahogany cabi-
net with hinged top.
Equipped with an an-
ti-capacity switch for
shifting ihe phones
from deterior io one
Foaze ur two siages,
or vieg versa, An
nsteume it of  <Ster-
Hng wnuality. Price
0.00

ACE 1-stage Ampli-
fier, construction and
guality similar to the
ACE Z-asiage Ampli~
fier. Price $20.00.

Send 6c stamps for catalog
THE PRECISION EQUIPMENT CO.
Dept. D., 2437-2439 Gilbert Ave., Cin., 0.

“You May Pay More But You {an’t Buy Biteer”
Member AB.R.L. Radio Call “8XB”

10c. Charges Your Battery at Home
With An F-F Battery Booster.

and your sistion will never be closed because of
n discharged battery.
Is it not gratifying to feel
that your filament battery
will sailwavs be ready when
you want it and that yem
will never have to give up
in  disgust when working
# distant station?
F-F Battery Boosters are
sutomatic and operate uns
attended. Herew plug in
tamp soecket, anap clips on
battery terminals and see
mﬁé\ g the gravity come up.
N The ammeter shows you

Service Station Servicejust the mmount of cur.
rent flowing. The full wave of current is recti-
fied thru sadjustable and easily renewsable carbon
electrodes  which maintain a consiant  éfficiency
and lasi for thousands’ of hours. HKverything
complete on  one compact, self-contained unit.

The F-F Booster iz a Magnetic Rectifier for
105-125 Volt 60 Cycle Alternating Current.
Bantam Type 8 charges 6 Volt Battery at ¢ Amps. $18
Type 16 charges 6 Volt Battery at 8 Amperes $24
Type 1668 charges 6 Volt Battery at 12 Amperes $32
Also Boosters for 12 Volt Batteries at same prices

Shipping weights 10, 12 and 18 Iba,

(Order from your dealer or send cheek for prompt
HExpress Shipment. If vir. Parcel Post have remit-
tance include Postage and Insurance Charges.
Will aiso Ship C., ©. D. Also F-F Battery Boost-
org  {or charging batteries from Farm Lighting
Plants, Direet Current Circuita and D.C. Generators.
For Group Charging use the Full Wave Automatic
F-F Rotary Rectifiers of 100 Volt, 38 cell capacity.
Order now or write today for descriptive Bulletin Ko, 31 or Rotary 31A

The France Mfg. Co. cl£¥2Ling, "Stuo

Ganadian Hepresentative: Batterv Service & Sales Lo.. Hamilton, Ont

104
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0

: | Get That
P Peak!

A SYNCHRONOUS GAP IS THE ONLY MEANS OF GETTING THE MAXIMUM DISCHARGE EVERY
TIME AND THUS OBTAINING THE MAXIMUM FROM A TRANSMITTER FOR A GIVEN INPUT.

Hynchronous gaps must he adjusted carefully and
accurately. Frietion or clamp adjustment is not
sufficient, The Hyrad synchronous has gear adjust-
ment of ithe rocker arm giving exceptionally fne
variation, Motor supplied with the Hyrad syn-
chronous operates directly from 110 or 220 volts 80
evele aiternating current and requires no exiernal
excitation.

Equipped with our balanced Hyrad dise. Machine
work so sceurate that adjusiment of siationary elec-
trodes may be made within 008 inch of rotor, and
vocker arm rotated without hitting.

Bupplied with apecial Tungsten Electrodes when
desired for execeptional quenching.

HYRAD SYNCHRONOUS ROTARY

Hyrad Synchronous (iap, complete with motor, dise, and gear adjusted rocker arm mounted on finished
oak base, ¥, 0. B. Chicago..vesvnonnenn.
Tungsten Electrodes..........,...

T S iairaaeees 385,00 each

All our prices have been reduced.
Catalog F-21 quotes mnew prices.

Chicago Radio Laboratory

Testing Station--9ZN..5525 Sheridan Road
We have moved! Note our new address!

6433 Ravenswood Ave., Chicago, Il

WIRE R T S MARKET

NOW IS YOUR OPPORTUNITY TO BUILD YOUR NEW SET

We can furnish you with the following sizes of magnei wire, neatly spooled. This is the higheat
grade wire obtainable.

e Weight Double Cotton AERIAL WI R E

* No. 22 2 i 52¢ JUST THINK—Nearly 2 ft. pure solid
No. 24 1,2 Ib. 58c copper No. 14 Aerial wire for lc. (Order YOURS
No. 26 1y Ib. 72¢ Now) . R
No. 28 i Ib. B82¢ Yo. 14 Solid Copper Aerial Wire Per. 100 ft $0.58
We charge nothing for Spools. When Ordering No. 14 Solid Copper Aerial Wire Per 100 ft. $0.58
include postage. ft. $5.50.

DID YOU SEND 10¢ FOR THE R.T.S. CATALOGUE?

RADIO TESTING STATION BINGHAMTON, N. Y.
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OSCILLATION TRANSFORMER

Built to put ALL of your rondenser
energy
metal parts
absorb the energy.
tion throughout.
finished wainut.
Secondary is 18”7 diameter and has &
turns of 114" ribbon.
diameter and has 3 turns.
114" ribbon on primary. TH-2 has 3.
Can be mounted in either vertical or
horizontal position.
variable.

¢ircuit. No
windings to
Formica insula-
Woodwork natural
Heavy brass ribbon.

into the open
near the

Primary is 18"
TH-1 has

Coupling sasily

TH-1 - - $14.50

TH-2 - - $18.50

Type TH-2

We have in stock at all times a complete line of spark and CW equipment.

T & H RADIO CO.

Write for literature.
Interesting proposition to dealers,

ANTHONY,
KANSAS

UNE Wik

kll7ire;]"€)r ev
MAGNET WIRE |

We are prepared to furnish best grade magnet
wire on %% and 1% lb. spools ai the following prices:

PRICE PER 14 LB. SPOOL

Sire Single Double Single
B&SGa. Cotton Cotton Silk E lad
No. 22 $0.56 $0.68 $0.62 $0.45
Neo. 24 .80 97 87 AT
No. 26 .65 88 .71 49
No. 28 5 1.10 85 52
No. 30 B85 1.24 87 .53
No. 32 1.18 .55
No. 34 1.52° 59
No. 36 1.77 89

Price of 14 1b. spools double above list.

All prices are net und include cost of spool
and delivery charges via Parcel Post to any Post
Office address in the TInited States; safe delivery
guaranteed,

Send for Circular 21.A giving prices on other
sizes, insulations and quantities of Magnet Wire.
This circular lists “WIRE FOR EVERY WIRELESS
PURPOSE.”

KEYSTONE W

ry Wireless Purpose)

s COMPANY

‘r SCRANTON,PA.

-

|

== wyf

K

TeCo RADIO ANNOUNCES

Siashing prices in Honey Comb Coils
For 600 meter work,
set of tnree. . .
For short wave work,
set of three ... 31.20 unmounted

Other wave lengths guoted on application.
For the information of those discriminating ams-
teurs that wunt nothing but the best we wish to
state that after exhaustive tests we have adopted
and are now wsing on our own serinl THE IDEAL
BET, which is as follows: Grebe CR 5, 150-%000
meters, $50; (General Radio Two Stage Amplifier,
$50; Magnavox, $40 (this instruvent works very
well without battery; we advise the use of &
Paragon Rheostat in series, and Oh, Boy! she
does roar—without distortion; mno operator should
be without this wonderful instrument): Baldwin
Type B or Brown Phones; the latter have adjust-
able reed and are supersensitive. With the shove et
we sre able to copy NSF time (Washington i, ()
with one stage amplification all over the house
and in the sireet. The above set in our estimation
comprises ithe very latest and best circuits in use
today. We can make immediate shipment on above
articles. The QRM after midnight is as bad from
outside districts as it ix locally before midnght.
Before spendng your money om inferior goods
write us and let us advise yon free of charge,
giving vou the bhenefit of ouwr 15 yeurs experie
ence, Some Bargains:

. 10U unmounted

Gen. Radio Detector Panel,.,.... 22.00
Gen. Radio Potentiometer, 400,. 3.00
U. ¥. Radiotron 200........... . 495

U. V.. Radiotron 201%.. 4
Chelsea grid leak....... . L. 250
We can furnish you anything in CW and phone
work. Write us and let us know your wants.

TeCo RADIO CO.

P. 0. Box 3362 Boston, Mass.
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WANTED-- Bt

e manms. Man W ho Has
Had Trouble With His C.W.

Condenser.

¥l This One Won’t Give
Trouble.

IF YOU ARE NOT ACQUAINTED
WITH “WIRELESS SHOP” CONDENSERS—LET'S SHAKE.

We want every amateur who uses a variable condenser to know our product.
Our new bulletin showing our entire line of variables will be mailed for the asking.
Where shall we send your copy?

We build 14 different sizes of condensers, in three different types, and several
special ones to order. The prices range from $2.00 to $10.00 for the standard
instruments. Can any other manufacturer offer you anything like this in variables?

The NEW WIRELESS SBOP C.W. VARIABLE CONDENSER is designed to be
used on CW sets where the plate voltage runs up to from 200 to 1000 or higher. You
won’t have makeshifts now. Get a condenser which is built especially for your C.W.
get. The plates are widely spaced and the construction iz rigid. Only the best
of materials and workmanship throughout. Fully guaranteed to give satisfaction
or your money back.

PRICES:

No. 1500 15 plate, approximately 0.0004 mfds. Max. capacity. .$6.00
No. 2500 25 plate, approximately 0.0006 mfds. max. capacity.. 7.50
MNo. 3500 35 plate, approximately 0.0008 mfds. max. capacity.. 9.00

Regularly equipped with knob and pointer and mounting screws. A metal
dial will be supplied instead of the pointer at 75c extra, or a high grade moulded
bakelite knob and dial with graduations filled in white, will be furnished at $1.00
extra.

Postal charges and insurance must accompany your remittance. Insurance on
any CW condenser is omly Be. Isn’t it worth it?

R 3 O

West Washington St., Los Angeles, Cal.

[
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LONG LIFE—CLEAR RECEIVING

are the features of

BURGESS “B’’> BATTERIES

All sizes from the Navy type down to the
Baby “B.” With and without taps

Send for catalogue

BURGESS BATTERY COMPANY
Harris Trust Bldg. b bt CHICAGO

=i
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ESCO

Built for Special Purposes.

215 30UTH STREET

GENERATORS —MOTOR-GENERATORS —DYNAMOTORS

Write for Bulletin 231 Which [Lists

Motors and Generators Developed and

Pioneers in the Manufacture of High
Voltage Direct Current Radio Generators.

ELECTRIC SPEGIALTY GO.

STAMFORD, CONN., U.S. A.

4 to 32 Volts for Filament.
350 to 2000 Volts for Plate

Capacity 20 to 2000 Watts
LIBERAL RATINGS

200 Cambinations.

In Our Large New Store
at 189 Greenwich Bireet, Mew York,
(just below Kulton Sireet), we hope to
establish a new kind of radio store, dis-
tinguished by a Iriendly spirit of help-
ful service. We have just moved into
these mew quarters, and as an example
of this spirit, we have set aside a room
as a meeting place for amateurs. Visit
it soon, and enjoy exchanging vour
ideas and experiences with other ama-

teurs.
Here are a few of our specials:

Back mounted rheostats........$1.20
Front mounted rheostats ....... 1.00
Spatk gaps ..... ..o L0
Loose couplers .............. 600
Unmounted variable condensers:

43 plate ... .o 0ol 410

U plate ..o 390

Il plate «.voviiionann 270
Binding posts ...........each, 05
Contact points ..........each, 04

DREYFUSS SALES CORP.

189 Greenwich Street, New York

GHAS. . JOHNSTON - gox 19 W, E, Pitshurgh, Pa.
| T

" B .. 110 volty,
A, ., 60 cycie,

4- e A M o-ro it

fnctiape o od eacry the full tactary
e a5 ruk. Saitahle fo
Tearatorn, Hottie Washers, At

thes

WA T Mo Ronsyordes | PRen R i

We wifl sond 0.0 gub | Moters

jeet o full expmiration | cammstars Each
Monsy Back Guaraelon, Frite for

Catalogue Special Quomting Fyicos¥elus 332.50
WMANUFACTURER'S DISTRIBUTER

R S, .02 per sq. inch
3/167 . ...... O3 e e e
A - S
Exzample ;-

6 'x10"%%" = 60"x.03—1.80

BAKELITE PANELS

(BLACK)}
Cut the size you want it

MICHIGANS LARGEST DEALERS
IN RADIO SUPPLIES

3 4 434 SHELBY ST.
Detroit Electric Co., ‘3! SHELEY ¢
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Are You Listening to
Rome, Lyons, Eiffel Tower, Nauen
3 and Darien on the World’s News?

It can be done easily with DeForest Vernier Condensers, because :—
FIR§'!:-——Vemi.er adjustrf:ent: en tuning condensers are absolutely necessary fon
recelving maximum continuous wave signals or telephone speech; and DeForest are
the only condensers so equipped:
SEC?NDwHigh insulation qualities and rugged mechanical construction insure unia
formity of plate separation and high dielectric strength, making DeForest condensers
especially adaptable for Radiophone and continuous
wave transmission: and

P—

THIRD—Long life and freedom from “loose play”,
due to excellence of workmanship and mechanical
strength,

DeForest Vernier Condensers, when used in
connection with DeForest Duo Lateral Inductance
Coils, complete a long wave receiving set which
cannot be surpassed for double the money. Made
in various sizes; from $5.25 to $26.40,

“A Chain is as Strong as its Weakest Linik’'!
Why lower the efficiency of your equipment by
using inferior condensers? The slight additional
cost of DeForest Vernier Condensers over others
of moulded type is insignificant when the gain in
efficiency is considered.

Get Our Catalog at Once

Contains detailed deseription of these and many
other pieces of DeForest Quality Apparatus.

DE FOREST RADIO TEL. & TEL. CO. Sole Distributors for

Inventors and Manufacturers N Pacific Const
of High Grade Radio Appuratus. '“"‘E“HR"""M?“S":*;‘;’ o,
1415 SEDGWICK AVENUE, NEW YORK CITY 638 Mission St., San Francisco

s S WS Z AN T L AN LA e By
S FJ iy &%ﬂ s
#

ORESTSESSE

=TT o N NGO

Copy of Our Wireless Manual H-12

We ask 25 cents for it, give a coupon receipt for the amount which
coupon when returned with an order will be credited at 25 cents.

As the edition is limited, if you desire & copy, send the 25 cents and
get it now for future reference.

it contains 280 pages, fully illustrating and describing the many in-
struments used in Radio service. Forty-five pages are devoted to general
instructions, diagrams, station ecalls, tables, codes and other informatiom
identified with the art. The book is printed on highly finished paper with
a two-ocolor cover; size 8xb53 inches. :

With a large and varied supply of wireless insér ts and o]
earried in stoek, we are in position to fill any order or meet any condition
prompily and accurately.

We have experts in charge of our wireless departments, zo do not
hesitate to consult us sbowt your wireless problems. Proper attention and
accurate information is yours for the asking,

MANHATTAN ELECTRICAL SUPPLY CO., Inc.

17 Park Place, New York; 114 So. Wells St., Chicago; 1106 Pine St., $t. Louis; 804 Mission St., Frisco,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 109



Puncture Proof Condensers
For C.W. and Radio Telephones.

Few Radio Experimenters realize the importance of a GOQD filter condenser on
their C.W. equipment. You know of the QRM rcaused by the HUM and RIPPLE of
your generator or your rectified A.C. A PROPER iiiter will reduce this QRM to
practically nothing. Thege condensers are designed for this purpose, they will reduce
your hum to 2 minimum, they have a lower power factor loss, they are GUARANTEED
not to blow up, they are a decided improvement over the telephone condensers which
are commonly used, well worth the additional investment. ENGINEERS designed it,
therefore it is the best that can be had. Hundreds in use at the present time, giving
results beyond expectations.

Your first cost the only cost; we will replace them or refund your money if they
are not satisfactory in every way.

2 MFD. 1000 V. 250 WATTS........ $ 5.00
2 MFD. 2500 V. 250 WATTS........ 15.00
2 MFD. 4000 V. 250 WATTS........ 23.00
5 MFD. 1000 V. 500 WATTS........ 10.00
5 MFD. 2500 V. 500 WATTS........ 30.00

Increase the power factor of vour SPARK TRANSMITTER by installing a 25
MFD. condenser across your power mains. A new “STUNT” used successfully by
a well known “DX” station.

Write for descriplive cireular,

RADIOLECTRIC SHOP, Dept. 0. 919 Huron Rd., Cleve., Ohio

MOTOR GENERATORS

Lightnin

( SWITCHES
L] e $3.90
ROBBINS AND MYERS CO. AUD IOTRONE

AC or DC—Bpeed 1750 RPM, 100 GENUINE

Watt, 5(.'0“]‘ Unit 110 V—60 cyele 2 FILAMENT $6.00
$67.50. (Generator Only $38.80. . ‘ .

200 Watt 500 V. Unit 110 V.-—60 PLATE VOLTAGE UNDER 40

cycle $81.00
Generator only $45.00 T
0 Watt 500 V. Unit 82 V. D.C. gy st
}-‘?I; p??r J:ﬁt;())(%) Unit V. D Send for Catalogue **Q 21
200 Watt 500 ¥V Unit 32 V. D.C. S
supply $84.00
UNIVERSAL SYSTEM DAVID KILLOCH COMPANY
REC%K&{G{‘A‘HS‘:E{‘TUS 87 Murray Sireet
NEW ERA RADIO SALES CO. Mew York City, N. Y.
ELMIRA, N. Y. :
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HAT'S the universal experience of
operators who use the Brandes
Headsets. 'The two phones are

perfectly matched in tone; they deliver
signals so faint that other receivers fail
to get them. Stress of weather and
other conditions of interference are over-
come in a wonderful way by these su-
nremely sensitive and mechanieally per-
fect instruments,

Send 5c¢ for Catalog F.
DEALERS—Wrvrite for Special

proposition.

C. BRANDES, Inc.

Room 821, 32 {Jnion Square

New York City

Best results are secured by using correctly designed instruments

EMPYREAN CONDENSERS

are correct in every detail, mechanically perfect, elecirical
lnsses nil. Install them in your set and consistently listen
to those long distance stations.

‘ Furnished complete with knob, scale, pointer, mount-
ing screws, stop posts and connecting strips at prices
hevond comparison.

43 plate—. 001 mf......$4.50 21 plate—.0005mf. .......$3.65

- Add postage for two pounds.
Bulletin on request,

EMPYREANRADIO CO., 159 N. 5tate St., Chicago, [l
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USE 32 VOLT D. C. For Your C. W. PLATE CURRENT
HOW ?
A Ray-Di-Co “DYNAMOTOR"” makes it possible.

A combination motor and generator within one frame. No more space re-
quired than for a single unic. Higher »fﬁmencv obtained than from a motor
generator of same capacity. Operates on 32 volts, generates 500 volts, compound

wound.
TYPE “DY-5” 500 voits 50 watts 375.00
TYPE “DY-7” 500 volts 75 watts 82.50
For greater capacities the Ray-Di-Co “STANDARD” motor generator unit
of the following capacities is recommended.
TYPE “SP-10” 500 volts 100 watts $115.00
TYPE “SP-17” 500 volts 175 watts 141.00
MOTOR—32 wolts D.C. compound wound.
GENERATOR~-shunt wound.
Al guotations F.O.B. Chicago.
QUOTATIONS FOR SPECIAL MACHINES UPON REQUEST.

RAY-DI-CO
(Ray-Dee-Ko)
2653D N. Clark St., Radio 9AG Chicago, 11l
H. H. BUCKWALTER, 713 LINCOLN ST., DENVER, COLQ.
Representative

Colorado, Wyoming, Utah, Nebraska, Western Kansas, Northern New Mexico,
Deadwood and Lead, S.
“Watch for our mext a/mounrement—ayaull be surprised.”

Radio Craft Products

Look in the May issue of QST. The
instruments advertised are the same
stock as those which formerly sold at
double the prices we are now asking.
There are still a few instruments left
and these may be procured at prices
that are so low that you must buy if
you need an instrument at all. These
instruments are of the highest grade
material and workmanship.

SIMPLEX VARIOMETER

A high grade instrument within the
reach of every Amateur, .

Forms are made of thoroughly sedi- Detector Unit ................ $10-00
goned wood well finished. Wound with

Price List

extra heavy cotton covered wire. Bear- Detector and Z-stage Amplifier. . .-35.00
;r;s‘rrsa . agreasgp:glgil g:yplgagg;h q";ii”f?;‘i Detector and I-stage Amplifier. .. 22.50
contact. | d’ $6.00 Two-stage Amplifier ........... 25.00
P illustrated. .. ......... $6.
P:z: :::,,“.nf':{ r;': formica Panel’ Short Wave Regenerative Tuner .32.50

with 3 inch dial............ 8.50
Simplex Vario-Coupler, Price. .. .. 6.00

Yario-Coupler moun.ted on formica

porel it 3 fuck i and e, RADIO-CRAFT, Inc.

10,
6%&%&3‘?‘%‘6%“&%.7 0 413 THIRD AVE., BROOKLYN, N. Y.

1013-15 Ridge Ave., Phila,, Pa. .
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WAVELENG TH - METERS
‘ did we start building condensers? '
HY should you investigate Cotoco condensers?

should you use a Cotoco condenser ?

The curves above were made to compare the sharpness of resonance of our condenser
with the usual type assembled between bakelite heads. [t gives the essential reasom
WHY this condenser will produce results you want. If this is not sufficient reason, let
us send you our descriptive bulletin, which will give you all the details,

Made in three sizes .0005 M.F.—.0007 M.F. and .01 M.F. in case as shown, or
unmounted.,

Get on our mailing list NOW

COTO-COIL CO.

87 WILLARD AVE.,, PROVIDENCE, R. L

STUART  Business is GOOD on GOOD “B” Batteries—
77 Because GOOD “B” Batteries Make GOOD Busi-

ness.

Stuart Batteéries bring in the signals until the last bit of energy is
gone-—then yvou realize that Stuart Batteries give you longer life—
more PEP and better service at a reasonable cost.

No. 58877.

Small price—Popular size——tremendous PEP.
Size B’ x 3" x 214", Weight 21 lbs. Price $2.25.

“end us the name of your dealer, and receive the latest Bulletin
on Radio hatteries, postpaid.

Dealers we have vn  STUART PRODUCTS CORPORATION
attractive proposition
for you. 663 WEST WASHINGTON BLVD, CHICAGO, ILL.
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BEAT THESE PRICES?

For one month only we will deduct 10% off the list price of any piece of

CW and Phone Apparatus listed in Catalog CW-2,

if you have not 2 copy of this

CW Catalog send 10c for it today. A few of the bargains as follows:

POWER TUBES
Radiotron 5 Watt
Radiotron 50 Watt
Singer 37.5 Watt

RADIOTRON ACCESSORIES
Bakelite VT Socket
5000 Ohm Variable Leak

CW CONDENSERS
Wireless Shop .0D04 mid
Wireless Shop .0006 mfd
Wireless Shop .0008 mifd

ACME CW APPARATUS
50 Watt CW Transformer
200 Watt CW Transformer
50 Watt Filament Heater
150 Watt Filament Heater
Modulation Transformer

FEDERAL MICROPHONES
260-W Hand Microphone 6,30
262-W Panel with bracket...... 4,95
263-W Panel Mounting 4.75

“IDEAL” CW EQUIPMENT
IDEAL 800 Volt Filter. .
iDEAL i Henry Double Choke. .
IDEAL 1 Henry Single Choke. .
MOTOR GENERATORS
500 Volt 100 Watt...........
500 Volt 200 Watt
1,000 Volt 200 Watt
Z-NITH EQUIPMENT
Z-Nith Regenerator
Amplifigon Agn-2............. 85.00

MOORHEAD TUBES
Electron Relay. .
Amplifier-Oscillator
Rectifier Tube . .

EVEREADY B BATTERIES
22.5 Volt Small ce .
22.5 Volt Large

CONDENSERS FIXED
600 Volt 1 Mfd .

600 Volt 2 MEd. . ........... ..

7.00
5.00

90.00

IDEAL APPARATUS CO0., 1901 E. Louisiana St., Evansville, lndiana’

STAND BY

(5]

TEN DOLLARS

FOR A REAL

COIL WINDER

{iuaranteed to wind lattice coils any size up to
2000 turns. Adjustable widths from 1% inch to
1Y, inch. Order today and wind all the coils
you want,

Lambert and Associates, Mfrs.

A. W. HALLBAUER
DISTRIBUTOR OF
COIL WINDERS AND LATTICE
VARIOMETERS

1001 N. LOCKWOOD AVE.,
Chicago, Il
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Patents Pending

McTighe 22 B-Battery Lead-Aluminum Rectifier §

The 22 B-Battery is as convenient as a dry battery, §
does not become open circuited, is small and com- §

pact, and is a real storage bhattery.

When run j

down it can be recharged from the ordinary A.C.§

[} lighting circuit with a rectifier and lamp in series, j§

Full directions are inciuded with each battery and |

gl rectifier.

Compiete set of parts except jars, (which may be

g replaced by large jelly glasses) with complete in-

structions for building your own battery and rec-

tifier also furnished,
McTIGHE 22 BATTERY, 22
McTIGHE RECTIFIER
SET OF PARTS

Postpaid

WILKINSBURG, PA.

|McTighe Battery Company|



The tendeney in the radio field today is to put ap-
paratus in cabinets not only for appearance's sake,
hut as a protection from dust, dirt, atmoespheric con-
ditions, ete. Realizing the demand for attractive stoek
eabinets of various sizes, we are building them in
quantities i our large weood working plant. These
vubinets are all uniform in style. 'The panels are
rabbated in to the front. As the cutside dimensions
and inside dimensions are either larger or smaller
than the panel itself, we show panel size and also
inside dimensions. Prices quoted do not include the
panels.

All cabinets are waxed antique mahogany finish.

/ood used is either gum, genuine solid mahngany or
quartered oak., Tids or tops are hinged. 3Sizes and
prices are ghown below:

CABINETS

For Mahogany or
Panei inside TVimensions Quartered
Size High Wide Deep Gum Qak

6x 7 Ble” [$27/%44 7' $2.50 :1‘;3 85
B8x10Y, 51/:"’ 07 77 2.75 4.40
Bxi4d siL* 13”7 e 3.30 5.55
Gx2t SiL7  20in" 7 3.90 7.30
gxi4 8150 ﬁdilg ” 10’ 3.70 B3.80
12x14 IS 7% 134" 10”7 4.40 3.80
12x21 1Rt 20157 10" 5.25 t0.60

(lash must acecompany order. No C.0.D’s. We pay
transportation charges.

We can furnish genuine formica panels #” thick,
cut to the following dimensions: 8x7: 6x1016: 7x8:
6xld: Tx12: §x21: Yxl18: 9xl4: 12x14: 14x18:
18x21. Price of panels—2ie, per square inch. For
odd sizes order the next largest size: we will trim.
We wnay postage.

CROSLEY
MAGFON

No radio station com-
plete without it, Built
in horn; amplifies sig-
nalg, voice, ov musie,
making head phones un-
necessary except un
weak signals. Uses one
wateh case receiver, any
mnake: simply insert it
% in back of cabinet. HBeau-
siful antique mahogany
finish., Price $10.00,

Dealers wanted. MANUFACTIURERS OF
RADIO APPARATUS—send us swinples or
drawings of your cabinets for quantities
,nrir‘vs.

cour name on our mailing list to receive
lateat bulletins of our latest radio specialties.

CROSLEY MANUFACTURING CO.
Dept. “Q” CINCINNATI, OHIO.

RADIO CONSTRUCTION CO.

Manufacturers of all kinds of Wireless K‘elep‘hone
and Telegraph apparatus. Panel drilling and en-
graving a specialty. Binding Posts, stops, switch
points, nuis and screws of all sizes.

42 Maverick Square
Winthrop Block ' East Boston, Mass.

ORMICA

Sheets, Rods, Tubes

Made From Anhydrous

Redmanol Resins

Insist on geiting the best insulating material
in your equipment and apparatus.

FORMICA is approved by the Bureau of En-
gineering, U, 8. Navy, and is vsed by the lead-
ing manufaciurers of radio apparatus.

Highest Insulation Resistance
Lowest Power Losses
Splendid Appearance
Excellent Machining Qualities
The following dealers can supply vou
with FORMICA sheets, tubes and
rods.

Manhattan Electrical Supply Co.,

17 Park Place, New York, N.

Clapp-Eastham Company,
139 Main St., Cambridge, Massachusetts,
The Radio Electric Company
3807 Fifth Ave., Pittsburgh, Pa.

Pennsylvania Wireless Mfg, Co.,
507 Florence Ave., New Castle, Pa.
Radiolectric Company,

919 Huron Road, Cleveland, Ohio.
The Wireless Manufacturing Co.,
Canton, QOhio
The Precision Equipment Co.,
2437 Gilbert Ave., Cincinnati, Ohio

Detroit Electric Company
434 Shelby Street, Detroit, Michigan
The Wireless Shop,
511 West Washington St.,
l.os Angeles, California

Leo J. Meyberg Company,
428 Market St., San Francisco, Cal.
The Formica Insulation Co.
e CINCINNATI, OHIO
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CLASSIFIED ADVERTISEMENTS

Five cents per word per insertion, in advance. Name
and address must be counted. Copy must be received
by the 10th of month for succeeding month’s issue.

LOG BOOKS AND POSTAL CARDS,
fellow how and when you heard hi Your pame
and call on 100 postals giving information about
signals heard and your own equipment, dollar fifty.
Eighty page ‘Log Book, special pages abbreviations,
calls, other information, postpaid, dollar. Call and
name printed on book cover free if order both. om-
mercial Press, Everett, Washington.

AN EXCLUSIVE FEATURE OF THE Remlier socket
is the elimination of the usual metal shell which so
often causes ground hum and other noises encountered
in the operation of amplifiers. All bakelite with four
nickeled binding posts. Neatest socket out, $1.50.
C. Stuart Johnson, Oakland, Nebr. Service first; qual-
ity always.

Tell the other

FOR SALE: Regenerativé receiver;,‘aﬁ;i“;t;le, beau:
tifully made, brand new, fifty dollars and express.
A. P. Southworth, Chestnut Street, Wakefieid, Mass.

FOR SALE: Fully mounted 12 KW Acme transformer,
Acme o¢il immersed condenser 007 mfd 10,000 wvolts.
Grebe CR-3 Instruments perfect condition, used very
fittle—same as new equipment. F, E. Cannings, 5254
& Page, $t. Louis, Mo.

WILL SELL: New rebe CR-3 $50.00 F.0.B. Atlanta,
also Acme amplifying iransformer $4.00. Richard H.
McMillan, 148 E 3rd 5t, Atlanta, Ga. o

FOR SALE: Marconi transmitting tube $6.50; Radio-
iron $4.00; Variable condenser .001 M.F. panel,, $3.00;
Grid leak resistance $1.50; Clarence Kelley, 374 Beach
3¢, Saco Maine.

EXCHANGE: Fairbanks Morse 115V, 10A. D.C. Gen-
erator for Paragon short wave receiver or Honey Comb
coils, George Hancock, Fairfield, Nebraska.

MAGNAVOXES carried in stock. New 5. type at
$36.50 postpaid. Cash must accompany order. Carl
Furnberg, Fargo, N, Dak. R. #1 to Osgood.

ALKALINE STORAGE “B” BATTERIES equipped with
rectifiers and single cell control switches. Thirty two
volts $8; Fifty volts $10; Seventy volts $12. Pictures
and further information upon request. Get estimates
4?):. vmounted cells, Kimley Electric Mfg. Co., Buffalo,
FOR SALE: 14 Electrose 4” Insulators, $2.80; 4 Turn-
huckles, $1.50; 450 feet No. 14 Antenna Wire, $3;
italian Marble Panel with Switches, 14”x30” and large
assortment of accessories at your price, plus parcel
post or express charges. Henry Eberlein, 55 Sanderson
8t., Greenfield, Mass, . -
BARGAIN: 2BH’s fone set with high voltage batteries.
Ten mile range. Will trade for snake or crocodile;
rxust be non-poisonous. H. Muller’s Museum, 2900 8th

vc.' . VL Doy VSOV
FOR SALE: 2%, KW Thordarson Transformer and
Shramco Oscillation Transformer. Geo Swayze, Dan-
ville, Penna.

o Yoo

FOR SALE: Acme B00 nearly new,. $15.00; large oil

condenser $14.00, non-synchronous rotary gap $16.00;
large oscillation transformer $7.00; 2 W.E. Vt-2's
$12.00 each; W.E. VT-1, $10.00: Honeycombs, L-500,
$1.830; L-750, $1.75; L-1250, $2.25; 2 L-1500°s. $2.75
each., Trade for or buy fieneral Radio 143 wave meter,
1 KW resonant transformer, synchronous motor. Wil
lard McCulla, Waukegan, Il

WANTED: Experienced amateur operators east of
Chicago having or who can rig up for fong wave up to
4000 meter receiving apparatus with 2 stage audio-
frequency-amplifier, vacuum tube detector. Z storage
bhatteries A & B. Address G. F. Von Kummer, 116
Nassau St., New York, o
AUTO MOTOR SUPPLIES: Buick---Michigan—Stod-
dard-Dayton—E. M. F.—Cadillac—Qveriand—~Continen-
tal and Buda Motors. All types, $50.00 each and
up. New Dixie Magnetos $20.00. Splitdorf High Ten-
sion Magnetos $10.00. Kellogg Pumps $3.50. Auto-
Lite generators, new $10.00. Air gauges $0.65. Remy
Ignition Coils, new $3.00, Electric and gas headlamps,
coils, distributor heads, zir compressors, etc. Write
for catalog. Motor Sales Dept. 19, West End. Pitts-
burgh, Pa. e
GENERATORS 10, 450 Volt 1-10 K.W. Westinghouse
externally excited generators. New $20.00 each. Money
back guarantee. Frank Creswell, 920 West 55th 8t.,
L.os Angeies, Cal.
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FOR SALE: The record breaking receiving set, 3300
miles, used by 2KF, as illustrated in Marcn issue Radio
News, consisting of detector and 3 stage amplifier.
Hardwood Cabinet. Bakelite panel. This outfit is a
heauty and a bear for Jong distance. ferfect working
condition is guaranteed. Tunes from 175 to 600 meters
sharp, Will take $110.00 cash, or send $40.00, balance
€. 0. D, Selling because of installing radio-audio set.
H. D. Seivage, 45 Durand Place, Irvington, N. .l.

FOR SALE: Cabinet, bakelite panel, and complete paris
for a partly assembled CW set, with high voltage gen-
erator $25, Clapp-Eastham Navy foose-coupler $8. Elec-
tron Relay detector tubes $3 each. Information upon
request. Hubert E. DeBen, 1044 City i"ark Ave., New
Orieans, La. -

RADIO PHONISTS ATTENTION: High volitage gen-
erators. We supply motor generator units in various
capacities especially designed for radio phone work,
Low powered rotary converters, dynamotors, fractional

P. motors, storage batteries. Various types of
meters, condensers, spark gap rotors. ‘ihe new SYN-
CHRONOUS SPARK GAP. Get acquainted with our
SEZRVIﬁ{:‘.. RAY-DI-CO,, 2653D, N. Clark 5t, Chi-
cago, .

FOR SALE: New 830 M. Regenerative set, $25.00;
€000 M. Navy Coupler, $15.00; 2-inch. spark trans-
witter compiete, $20,00. List. Lester F. Wertz, Tem-
ple. Penna.

FOR SALE: 1 $685.00 short wave renegerative set.
Brand new $i40.00 or will swap for £ step amplifier.
0. J. Spetter Box 888 Clovis, N. M.

FOR SALE: Unmounted Choke Coils for CW sets ap-
proximatefiy 1 Henry well made wound with silk
insulated wire price $3. H. T. Cottren, 1214 Allen,
Owenshoro, Ky,
0-10Amp, Ciapp-Eastham H.W.A. 48,
350 Volt Generator $20.00; ,017x134” con-
per ribbon 8 cenis per foot, Grebe CR-1 receiver $70;
Y, KW, 800 cycle transformer $10, burned out W.E.
YT-1 $1; Marcont class 11 50 cents, Thomas A. Reid,
1219 N. Limestone $i., Springfield, Ohio. B
5000 VOLT 0.32 mid. mica Condensers, $1.00; W E.
47A Plugs, $0.50; Jacks, three termina;, %0.45; Seven
terminai, $0.75, with plugs $1.10; 3" Daxelite on 6
hakelite impregnated tubing, 20.60 per foot. $80.00
Galvanometer relays for radio work, $25.00. Western
Instrument Repair, 314 N, Fairfield, Chicago, Hl
HAVE YOU HEARD the clear, powerful, musical
note of the harmonic disc? Gives three notes at once
which blend into a chord. ‘Tests 'nave proven that
the note produced is far superior in carrying power
io the note produced by the ordmary disc, Very
simple to construct. Be first in your fown to own
one. Blue print and complete instructions sent
promptly upon receipt of $2.00. Earl Lester, Box 111,
Houston, Texas. o

OUR HIGH VOLTAGE SIGNS, aid the attractiveness
and keep off inquisitive fingers, 18c. Service first;
quality always. C. Stuart Johnson, Oakland, Nebr,

RADIO SPARK STATIONS ATTENTION: Equip your
transmitter with a HYRAD SYNCHRONOUS GAP and
GET THAT PEAK! Features of the HYRAD are
GEAR ADJUSTMENT, BALANCED =215C, accurate
adjustment of stationary electrodes to within 003
inch of rotor and rocker arm rotated without hitting.
Work through SUMMER STATIC, you can do it with
“Z-NITH” BADIO EQUIPMENT. Get acquainted with
our SERVICE, SUPREMUS RADIO LABORATORY,
Box 81, West Norwood, New .Jersey,

$VNCHRONOUS GAP MOTORS 1} H.P. 1800 R.B.M.

$35. Guaranteed satisfaction. Sent C£.0.D. upon
receipt of 1-3 of price, R M., Carson, Colfax Ave,,
Springdale, Pa. Dealer. Rdo. 8RQ.

BARGAINS: Short wave regenerative receiver $10.00,
detector panel, $5.00, photos on request. Lymn
Matthias, Antigo, Wis. -
FOR SALE: Five dial omnigraph with buzzer attach.
2d $15.00; home made rotary gap, suitable for ¥ K.W.
% moving points, G. E, induction motor 3800 R.P.M.
%10.00. Both in A-1 condition, W. D. Olson 330
5 15th 3t, Corvallls, Ore. B
ARLINGTON TRESCO, $8.50; 114" Coil, $5.00; three
inch $12.50; Knapp dynamo $3.50; five honeycombs.
Send stamp. Address 1QQ.

SPECIAL GARAGFE MOTORS: Manufactured by the
General Electric Co. t H.P. $78.50—2 HL.P. $110.00—
3 H.P. $128.50—5 H.P, $166.50. All sizes both singie
and Polyphase Motors for immediate delivery. Special
charging generators all wvoltages. Write for_ catalog.
Motor Sales Dept. 19, West End, Pittsburgh, Pa.
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DISTANCE RECEIVING IN-
duo lateral wound coils,
Two coils with a tickler
Range

UNMOUNTED LONG
DUCTANCES. These are
each tapped at five points.
make an unbeatable receiving combnation, ¥
2500 to 25000 meters, Arlington to Lafayette. Prices
Primary and Secondary Coils $3.50 each. Tickler
Coil $2.00. Send $9.00 for the three coils and dia-
gram, and made a guaranteed receiving set. P. J.
Stockwell, Reading, Mass, o

AERIAL WIRE. I8 strands #28 pure copper braided.
Surplus from Gov't contract intended for airplane
use., $1.00 per coil containing 200 feet. Shipping
weight 3 ths. per coil. Postage extra. Cash with
order Address Amrad, 205 College Avenue, Medford
Hillside, Mass.

FOR SALE: Several rewound generators for (. W.
work, Good as new. Give 400 to 500 at 1750 R.P.M.
Price $15.00. Abt 10 ibs. 14 D.C.C. at $0.80; also
some #-16 D,C.C, $0.90 lb. and #18 D.C.C. at $1.00
s H.P. 25 cycle motor $15.00. Amrad Quenched Gap.
new, sells for $14.50. . F. Witzler, Perrysburg, O.

VARIOCOUPLERS, wound on bakelite tubes, $5.28,
variometers, inside windings, $4.25, complete for
panel mounting, [also carry all parts for above
units, Magnet wire, DCC #24, 14 lb, $0.40, #28 DCC,
$0.50, 15 lb. other sizes in proportion. Tieade Bake-
g‘te and Radio Apparatus, 522 Central Ave.,, Brooklyn,

SELL: Paragon RA6 $35, CRL type A2 two step
%35, RACO Navy coupler 312, RJ4 DeForest audion
cabinet $8, 43 plate variable $3.50, Century buzzer
%1.50, coupler $8, aerial switch $1. crystal detector
$1, Model X Vibroplex $12, Brand new audiotron un-
used $4.50, also Marconi (United) aerial switch,
few crystal detectors, DPDT porceiain switches, ten
inch electrose insulators, etc. cheap. Satisfaction or
refund. 9ZL.

WANTED A IK.W. 500 cycle transformer. Endly
Box 356, Mansfield, O. -

ROTORS turned, Any size under & inches diameter
50c. Over 3 inches 75c. H. Rigggs, Hightstown, N. J.

FOR SALE: Complete 1 K.W. United Wireless spark
transmitter, generator for charging batteries——cheap—

‘jl;gliand Palmer, 470 East Buchtel Avenue, Akron,
0.

FOR SALE: Doolittle” Amplifone $12. ised about
two weeks., Reason for selling——have large loud
speaker, 5. W. Brown, Mechanicville, N. ¥.
SELL: 4 . Amrad Gap, new, $17,00; 1z K.W.

Thordarson, bargain $15.00; Kermel -5 Ammeter
$6.00; Improved Penn “C” fiegener_‘atpr $30.00. Radio
B8ASH, 642 Upson 8t., Akron, (Mio. o L
SELL: }; Acme, $22; condenser, $11; Gap $10;
O, T, $7. 1DAV. i
BARGAINS in new and used Navy radio material,
commercial and good home made radio apparatus.
List for dime including ileyden jars, relays, syn-
chronous %y K.W. rotary $25.00; quenched gaps
$3.00; $45.00 A.C. voltmeter %18.00; ~.C. ammeter
$13.00; standard switchboard size, transformers, an-
tenna transfer gwitch, long wave titz variometer.
2-step jack and plug type amplifier $38.00: telefunken
spark coils 32V. Radio 1FBV, Box 426 Woods Hole,
ass.

RADIO VWariocoupler $7.50, Variometers $8.50 (in-
cludes dials) Vario sets for low-wave $20. (3 Varios)
Amplifying transformer $4.25, Bakelite panels ;"
thick 2¢ square inch. ;" 3c. [Novetoy Electric
Shop, 24 Fifth Ave., Charlotte, N. C.

STAGGERWOUND PANCAKE COILS guaranteed to
give greater signal strength and selectivity than your
present receiver. .Mountable on panel or switchboard.
set of 3 coils 200 meters $7.00, 600 meters $7.50,
1 KW O.7T, 46,00, Loops $4.00. West Phila. Radio
Co., 4054 Chestnut 5t., Philadelphia, Pa,

FOR BALE: New DeForest RS-100 Jewelers time
receiver with ceil. Carter Moore, 3028 Penn Ave.,
Dallas, Texas.

FOR SALE: Short wave regenerative and audion
control combined, $25: !." coil transmitter panei,
$6.50. Rodney Roach, +41 Janvrin Ave., Bronx-
ville, N, Y.

RADIO CABINETS Mahogany or oak finished or un-
finished, to wour design. Send rough sketch {for
quotation. Prompt service., Formica cut o size.
Radio supplies, parts, etc. Pacific Radio Exchange.
Dept 2, 439 (Call Bldg.,, S3an Francisco, Calif.

THE “ILLINOIS’ VARIABLE CONDENSER
The Condenser with “Star Spring” Tension
MADE RIGHT - STAYS RIGHT
Hard Rolled Alumninum Plates

Style No. 1 No. 2 No. 8
67 Plates, $7.00 $8.00 $8.50

! 43 Plates, 3.50 4.50 4.75
23 Plates, 2,75 3.5 4.00
13 Plates, 2,25 3.25 3.50

Money back if not sat-
isficd. Just return conden~
ser within 10 days by in-
sured Parcel Post,

VERNIER
# Three Siyles: No. i, Panel: No. 2. Open Type as
‘f shown; No. 4. Fully Encased. Anti Profiteer. Less
§ than pre-war prices, Fully assembled aud tested.
With 8Styvle No. (. we will, if desired, furnish 8
§ inch metal Dial with large knob, instead of Seale
§ and Pointer. Kxira Price 75 cents, Or we will
send Condenser with' smooth %" center siail, withe
out Scale Knob and Pointer, st 15 cents off list,
for those who prefer {o furnish their own dial,
§ Vernier with single movable plate applied to 18.
~2%, and 48, piate Condensers, $3.00 extra,

Sent Prepaid on Receipt of Price.

Except: Pacific States, Alaska, Hawaii, Phillippines
and Canal Zone, add 10c. Canada add 25e.

G. F. JOHNSON, 625 Black Ave., Springfield, lil,

EXCHANGE OR SELL: Have brand new Oliver Type-
writer, DeForest Honeycomb Coils, 3-Coil Mounting
on base, 15 K.W, Packard, Murdock (.T., 2 United
Wireless Copper Plated Jars, Rotary Gap, Audiotron

Detector One-Step Cabinet. .Want Grebe CR-3 or
Paragon RA-10. Radio 2NZ, 151 Main St., Totten-
ville, Staten Is,, N. ¥,
GREBE RENGENERATIVE CR-2, $35.00. 500-700
volt generator %$30.00. Radiotron Detector $3.50. Mur-
dock Antenna Switch $2.00. A, Hengelbrok, 922 Wash-
ington, Newport, Ky.

WANTED:
Thordarson
Vista, Va.

1 Kilowatt United Wireless or type R
transformer. O. M. Seiph, Box 48, Rio

FOR SALE: Receiving set 4Al. Regenerative short
wave $30; Detector cabinet $18.00; 2.stage Ampli-
fier with Federal transformers shielded $30.00; All
mahogany finish, fine work—=¥Highest type DX work
with this set.
FOR SALE: 1-5 H.P. 110—60 cy~~1750 R.P.M. in-
duction motor $16.00; 1.6 H.P, 110 D.C. motor, 2500
R.P.M. $11; Stamp collection catalog vatue $220 trade
for V3 to 1 K.W. Spark Set or CRL Paragon and
Amplifier, No Junk wanted. All communications an-
swared. 8AKK, 1319 North St., Rochester, N. Y

SELL: Set i unmounted duoclateral coils (leads a;:d
apade tips attached) one each, numbers 25 to 400,
Cost $14; sell $8. Chas. Jacobs, Metuchen, N, J.
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‘F;'.)R SALE: mlmé;e;co Regenerative 170-800, $2 0;)
i Cresco Audion Control Set, $12.50. 6HK, 920 West
55th $t., Los Angeles, Cal,
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“STANDARD”

wired and unwired
Radio Instruments

This deteector controi eabinet is heyond question the
finest ever offered radio experimenters. Jt is of the
aame high standard as other instruments of our
make which unntmn materials and paris so costly
that this grade of apparatus has heretofore heen
available for government and commercial stations
exelusively.

General Radio socket with reconstructed Paragon
vheostat, and our own special knob and pointer, with
non-removable head binding posts, mounted on a
handsomely engraved grained Formica panel, make
this the neatest appearing and most efficient VYT
control on the market.

This instrument is supplied wired and unwired, in
cabinet or for table wmounting. .The same instru-
ment is also supplied in a second grade stvie known
as type “B.” .Type “B” instruments are the same
in external appearance. Units of lower cost are used
in the assembly.

Write for detailed information regarding iype “A"
and “B” Regenerative Receivers, Amplifiers, Long Wave
Receivers, Radioc Telephone Transmitters and other
instruments of our assembly, Literature sent any-
where on receipt of stamp.

YT CONTROL NO. 2. WIRED

Class ““A” with cabinet.........$17.50

Class “A” without cabinet....... 14.50

Class “B” with cabinet..... ... 15.00

Class “B"” without cabinet...... 12.09

LINWIRED

Class “A”. ... ... . e $£12.00

Class “B. . ..o, 9.00

Cabinet . .................... 3.00

SIZE

Panel 615 "x5" Cabinet 7726"x7"
STANDARD ASSEMBLING CO.
19 Bridge St., New York City

Eventually, A Phone Set

IF YOU wish us to make vours io
specifications, begin saving vour
dollars now. And write us about it,
IF YOU prefer to build vour own
apparatus, begin buving the parts
now. Qur prices have reached the
new lower level.

Our new catalogue and ireatise on
PRACTICAL CW and PHONE SETS

will be ready for mailing about July First.
Edition Limited .
oraer nowi - 20c Postpaid

Valie ~JUNE BULLETIN

TYPE J, D. C. AMMETERS
0-50, 0-100, n- 300, 0-500, and 0-1500 milli-
amps, 0% and 0-3 amperes, for VT fila-
ments. Price .

{Also Type JX

and JT)
ARE
GITARANTEED
: NOTE: No wane
Yoarerdie Radin ™ hag ver eupressed
Laborstory digsatisfaction - —

However W@
#ill make replace-
ment if any me«
ters shouid prove
lefective, and will
repair at cosi any
damaged or burnt
“““ out meters,

Waich for our new therino couple radio
frequency amplifier.
NEW TYPE JX VOLTMETER $8.00
% . magnetic vane, jewel bearings, 3%~
ia.

Radio Corporation recommends A.C. in fil-
aments of power tubes, with critical voltage
control.  Don’t huy an expensive storage
battery,~~use our meter and an Acme fila-
ment heating transformer.

Aeme 75 watt Mounted. . 812,00

Acme 150 watt Mounted.. ,‘"16 00

MOTOR GENER?TORS REDUCED
15%

Let us quote you on cny desired size.
H.C COIL Y ¢
ADAPTOR 65c.
Bakelite insula-
tion. Adjustable
arms.
We carry Coto-
Coils in stock.
All Sizes,
50¢ to $2.50
Insulated Bind-
ing Posts
Mediom— §2c,
Doz. $1.25
Large— 16c.
Doz. $1.65

SOMERVILLE RADIO LAB.

102 Heath Street, Winter Hill, 45, Mass.
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ACME APPARATUS

C. W. Power Transformers

For use with rectifying devices or for
A.C. directly on the plates of power
tubes.

Specifications 110 Volts 680 Cycles

Filament Filament Plate Plate
Dutput voltage current voltage current
50 10 2.5 350 100

Two filament windings
200 12 5 250-550 200

C.W. Power Two filament windings
Transformer 500 0 0 1000-1500 400
No filament windings

600 12 13 1000-1500 400

One filament winding

1 1-2 Henry Choke Coils

For use in iroming out pulsations and
for modulating single and double 150
MA capacity.

® L 3
Filament Heating
114 Henry Choke Coil Transformers

allow the use of A4.C. for power tube
filament heating

Specifications 110 Volts 60 Cycles :

Qutput Secondary voltage Secondary current
75 8-10 7
150 10-12 13
300 10-12 26
L]
Filament Heating Modulation Transformers
Transformer give maximum modulation without dis-
tortion.
aratus with a , )
The App ! Yaour Dealer cvill be Glad to Show These.
(uarantee. Ask for Bulletins.

THE ACME APPARATUS COMPANY
194 MASSACHUSETTS AVENUE, CAMBRIDGE 39, MASS.

Transformer and Radio Engineers and Manufacturers
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HEN you cax arrorp A Paracox.  Altho' the original price is

Fighty-Five Dollars, the iron-clad guarantee protects yvou {rom
any up-keep expense for tweo full years.
Combine your radio investment for the next two yvears noe, and invest
in a Paragon. In no other way can you get such cenuine pleasure,
such remirkable results from an equal amount of money. For, every
cent you pay for a Paragon represents high quality materials and
workmanship.  The unequalled design,—the secret of Paragon’s

marvelous selectivity and amplification,—doesn’t add a cent to the

cost over what yvou would pay for inferior engineering principles.

In last month’s advertisement, we printed un-
solicited letters from three operators, (including a
Y.M.C.A. Radio School), all of whom had made
actual tests and comparisons. In each case, the
Pavagon “fulfilled every advertised superiority.”
Certainly, it pavs to buy the best. Order your
Paragon or send for Free discriptive booklet, foday.

CONTINENTAL

QOur word of honor fo you s our coaranice. oot s

RADIOAELECTRIC CORPORATION

J. DiBlasi
s Dep’t B25, 6 Warren St., New York /- ;f«';z.f::h“‘
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Amrad Wavemeter, Type E

(3 Instruments in 1)

Wavemeter: An accurate, direct reading instrument to deter-
mine wavelength of any oscillating circuit between
175-340 meters.

Variometer: Has range of inductance from 3-15 mh. Makes
ideal antenna circuit variometer for CW sets up
to 20 watts capacity, on account of its high current
capacity.

Interference Overcomes interference from local high-power
Preventer: stations. Will at the same time measure the wave-
lengths of all short wave stations heard. As an
interference preventer alone, the instrument is
worth more than its cost.
For more detailed description write for bulletin W-2.
Complete Catalog 10c.
R R R D R L e s e o o

bl
i
:

Wavemeter
Variometer
Interference
Preventer

175-840 Meters

i RICAN [S4DIO'AND RESEARCH (OFPORATION

205 College Avenue Medford Hillside, Massachuselts
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