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Klitzen No. 202 Undamped Wave Coupler
Price $27.50

HE amateurs undamped wave coupler. Very efficient. Hear Nauven and Hanover,
Germany, Arlington, (ireat Lakes, Tuckerton, Panama and all the other continuous
wave stations with this coupler and an aerial 75 feet long and 40 feet high. It has

been done right in the central part of the U. 8. “Germany direct and coming in fine.”
Wound with double silk covered wire. I’rimary has 2 17 point switches. Secondary 16
point variation. No broken line construction. Finished in satin ebony-hand rubbed,
and highly polished brass. Presents a very striking appearance. Size over-all 32"

3

long, 97 wide, and 10%; high. 2000 to 18000 Meters.

Klitzen No. 200 Load Coil
Price $5.75

OR  use with undamped wave sets.

Wavelength approx. 5000 meters.

Wound with double silk covered wire.
Eight point variation. Self-cleaning con-
tact. lLarge Navy knob. Finished in satin
evhony-hand rubbed, and highly polished
brass. Size 104" high, 8" square. Can be
used cither as an ordinary lead coil or in
Armstrong circuits. Very efficient.

Send two-cent stamp for latest catalogue
just off the press.

KLITZEN WIRELESS APPARATUS COMPANY

1123 HERRICK AVE.. RACINE. WIS.
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Electro-Statically Coupled Receivers

Read before the Radio Club of America,
Nov. 17 1916, Harry Sadenwater.

URING the past year or two. sev-
eral Navy operators have remark-
ed to me about the sharpness of
tuning effected with a receiver in
the navy known as the Cohen re-
ceiver. Some of the operators even com-
plained that it tuned too sharp. Electro-
static or capacity coupling is employed and
for a paper for the present meeting it was
suggested that this form of coupling be
discussed. .
A diagram of the connections of the
Navy type of capacity coupled receiver is
given in Figure 1.
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We have the usual tuned antenna cir-
cuit ALE and not inductively coupled to
this primary circuit and generally well re-
moved from it, we have the regular closed
oscillatory circuit, L. C. The energy in-
dicating or detecting arrangements may

‘signal.

be connected to the closed circuit in* the
ordinary manner.

The parts that are new are the connect-
ions through small variable condensers be-
tween primary and secondary inductances.
In assembling these two intermediate
coupling condensers are mounted on a sin-
gle shaft and their capacities are simultan-
eously varied and controlled by one single
knob. The larger the capacity made use
of in these coupling condensers the great-
er the transfer of energy of coupling be-
tween the two oscillatory circuits.

This was first explained very simply by
pointing out that the charge on any con-
denser is proportional:-to its capacity and
the potential to which it is charged that
is Q=VC. Now the potential across the
inductance L of the primary circuit is fixed
when the cireunit is tuned to any incoming
Therefore the energy transferred
over the secondary cireunit is proportional
to the capacity of the coupling condensers.
The larger capacity employed, with the
given potential across the antenna cireuit
inductance, the greater quantity of electri-
city would be handled and the greater the
coupling or transfer of energy obtained.

Note must be made that, though the
circuit L, L completed through the twa
coupling condensers is oscillatory in char-
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acter, it is not tuned to resonance with
the recelver wave.

The principle. advantage of a system of
this type is the convenience had in tuning
to, strange wave lengths. A single turn
of the coupling condenser knob adjusts
the coupling to any desired value and the
same. coupling is held while both the prim-
ary and secondary inductances and capac-
ities may be adjusted to wave lengths over
the whole range of .the receiver. After
a station has been picked up the coupling
can be loosened (by decreasing the capac-
ity of the coupling condensers) to a work-
ing value and after making slight readjust-
ments to both primary and secondary cir-
cuits, the receiver is ready for reception.
Economy of space is effected since the
room required for sliding the | couphng coﬂs
"back and forth is eliminated. * :

This arrangement is particularly recom-
mended for coupling the antenna and sec-

ondary circuits .of long wave receivers in

that it does gway with’ the usual b1g un-
manageable long wave couplers, since for
the same results only one or two small var-
inble condensgers are required. -
Figure 2 shows an arrangement for
recexvmg damped as well ‘as undamped
long wave sxgnals employmg the regene-
ratwe cireuit with the capac1ty couplmg

_ Y Sille

~FiG 2~

a maximum value of inductance of about

20 millihenries, about 5 millihenries béing:
required to tune to Glace Bay with the’

particular - antenna used. C, is a2 small
slide plate variable condenser with a max-
imum cépacity of approximately 0.001
microfarad but only the smallest part of
this' eapacity- was used, in fact just the
endd. of the sliding plates overlapped the
ends of the stationary plates. It is recom-
mended . that C, be composed of two- con~
densers. in’ series, Figure three, one adjust-
ed to 3 small capacity and the other varia~

AT v Te I
: g = o _]_
L & llll i

February, 1917

ble condenser made use of in making the
finer adjustments.

Y -
g

- Thé- coridenser is omitted from the low-

er leg since it is desirable to gronnd the
telephone while operating this type of cir-
cuit and electrically the resulis are iden-
tieal, whether-both legs are 1nterrupted or
only ene. S

- L; the secondary closed oscillatory cir-
cuit inductance was a multilayered coil and
had ‘a maximum value of inductance of
the order .of .-250. millihenries, though sel—
dom - more than. 100 millihenries is-made-
use -of. = C, is the usual secondary.tuning
condenser -of the..order of 0.001 micro-
farad and C3 is a variable condenser with
a maximum capacity of the order of. 0.01
microfarad,: its purpose .as is well known,
being to‘déouple.the wing and grid circuits,
allowing the wing currents to reflect back.
through the closed oscillatory ecircuit af-
fecting the wonderful increase in response
to mgnals or at the same time if still great-

S i er, cmlplmg is_ employed, it supphes the
As set up L is a large varimeter having:

energy for the local oscillations so gs to
make the undamped:- signals audiable
though thls heterogime. The aiidion,
grid condenser and lighting and “B" bat-
tery need no comment.

Experiments show that the above form
of coupling is equally as good as eléctro-
magnetic-coupling on-the lohg wave. Good .
sxgnals -with ‘neat and convenient control
of - couplmg being -obtainable in a simple
compact- and- inexpensive manner.- How-
ever while experlmentmg with- the discuss-
ed arrangement it was noticed that the
changes in coupling made necessary a de-



February, 1917

cided change in the closed .circuit tuning
and in running through the matter sever-
al points came up which may prove inter-
esting. )

First, consider the simple Marconi in-
ductively coupled circuit, Figure four.

QST- 5

loudest signal is obtained. .

This effect of decreasing the eﬂ‘ectlve
resistance of the branch circuit may be
rendered a little clearer by referring to
Figure 8. Here reactance has been plot-
ted against frequency. Curve a roughly

%

With unity coupling this is equivalent
electrically to a circuit of the form of Fig-
ure 5. With reduced coupling we have
the equivalent,in figure 6. Here the an-
tenna inductance has been divided into
that part which is not in inductive relat-
ion to the secondary ¢ireuit and that part
that would have unity coupling with a part
of the inductance of the closed circuit, the
remainder of which is not coupled to the
antenna. cxrcult

. What we really have is a- tuned branch
cn'cult in the antenna circuit (Figure
7). QRecalling Dr. Stone’s paper of last
Spring you know that when the branch
circuit is in resonance with the antenna
circuit the branch circuits impendance or
resistance is very high. It would be in-
finite if the conductors themselves did not
have a certain amount of resistance. How-
ever, by shifting some inductance from one
leg over into the opposite capacity leg (as
is the case in Figure 7) it is possible to
bring the effective resistance of the branch
circuit between the points a and b of Fig-
ure 7 down until the effective resist-
ance of the branch circuit is the same as
the resistance of the antenna circuit. This
is the condition when most power will be
available in the branch circuit for con-
sumption in the detecting devices and the

I
I

~FI1G.4 —
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shows- the effective resistance of a circuit
of the form of Figure 8, while curve B
shows the effective resistance of a branch
circuit of the form of Figure 8 b at the
same resonant frequency.
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But suppose new resistance was eight
ohms; then new current would be I== ER==
1-18=.065 Amp arnd power available in
new resistance or ccupled circuit is W=
I2 R=.055 2x8=:.0242 watt similarly if

|
I

a8a

—_——
FREQUENCY

__{

~F/G 8~

*

Allowing myself to still further draw
away from the main subject for just a few
more minutes, this matter of having the
effectiveresistance of a coupled circuit the
same resistance as the resistance of the
primary or feeding circuit to obtain the
highest efficiency may prove interesting.
The following should clear up the fact but
not the reasons therefor.

Consider a resonant circuit, Figure 9
which has a resistance R, of say ten ohms
“and across which a potential of one volt
is applied. For a moment let R2 not be
in’the circuit. The current is. plainly 0.1
ampere and power available.

W=I2 R=.01x10=.1 watt

‘Now let us insert a new resistance R2
in this cirecuit which is the equivalent of
coupling a new circuit to it. Suppose this
new resistance is'ten ohms. The new cur-
rent is I==1-20=ER=.05 amp. and power
available in new resistance or coupled eir-
cuit. W=I2 R=.00256x10=.025 watt

o

8%

added resistance was twelve- - ohms, new
current I=ER=1-22=:.0464 Amp and
available power would be W=I2 R=
.04542x12=-.0247 watt from which you

-F/G. 9.

can readily see that the highest efficiency
is obtained when the effective resistance
of a coupled ecircuit is made the same as
the resistance of the primary ecircuit. So
you see that you have a good reason why
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the best signal is often obtained with loos-
er coupling. By decreasing the coupling
you decrease the effective resistance to the
open circuit of the closed circuit and as
discussed when both resistance are equal,
highest efficiency is obtained.

\%
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Returning to the original subject, if we
consider Figure 10 an outline of the high
frequency circuits used with the electro-
static coupling and compare it with Figure
7 with the electromagnetic coupling—
they look similar but are quite different.
In Figure 10 we have a branch circuit
in a branch circuit in the antenna circuit.
However, only the secondary branch or
parallel circuit is approximately tuned to
the frequency impressed on the antenna.
‘'The large branch cireuit L, C, (L C2)is
not tuned to the frequency being received,
when using a working coupling.

But the branch cireuit L2 Cz when in
reasonance with the impressed omf of the
antenna circuit would have a very high
resistance.
sonance the circuit of Figure 10 is equi-
valent electrically to a circuit of the form
of Figure 11. The branch -circuit of
Figure 11 is not oscillatory or very
feebly so and at a frequency very differ-
ent from the frequency of the received
wave.

Now suppose that the capacity of Fig-
ure 11 can be varied from zero to in-

QST

Therefore with L2 Cz in re- .

finite capacity (that is a Short circuit) and
think of the effect on the resistance in
series with the capacity. At zero capacity
we would have an open circuit and no dif-
ference of potential would be applied
across the closed oscillatory circuit of the

\%

receiver and no transfer of poser would re-
sult. And with infinite capacity (short
circuit) we would have our old friend =
tuned branch circuit directly in the an-
tenna circuit with too great a coupling.
So between these two extremes there is
a degree of coupling that would allow
the closed secondary circuit to introduce
a resistance equal to the antenna resisi-
ance into the antenna circuit and at that
adjustment would receive the maximum of
energy, giving you the loudest signal.

In conclusion, I wish to thank Mr. E.
H. Armstrong for his great help in pre-
paring this paper.

Aok

GREELY RADIO CLUB

The amateurs of Greeley, Colorado, form-
ed the Greeley Radio Club to promote ra-
dio interest. The officers are Pres., Karl
Foulk; Vice-Pres.,, Eastman jacobs; Sec.
Treas., George Bardwell.
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Amateur Nu‘mb‘er One

By Irving Vermilya

Amateur Number One is

a snappy, up-to-the-minute,
humorous story of the origi-
nal father of the American
amateurs. Generations have

come since, but still Mr. Ver-

1/\

W

early trials and tribulations
when there were no brother
amateurs starts in this issue.
It will be continued in the
next and you will enjoy

reading this history with a

OW Boys, I don’t want to make
too much noise, and I want you to
holler if I go too far—I am going
to start off with a claim that’s go-
ing to be a big one, but I’'m pretty
sure I can back every very word of it.

Here it is: I was the first amateur in this
country to get an aerial up and investigate
into the mysteries of wireless. No doubt,
were I at a meeting, there would be an
awfal wail about now to “sit down”. But
fellows, listen, I am only sorry I have no
record of the date when I first got the
Wireless Bug, but I am going to look it up.
I believe I know at least one gentleman
who can throw some light on it, if I can
only find his present whereabouts.

Along about the time when Marconi was
first doing a little experimenting—long
before there was any United Wireless Com-
pany, or any DeForest Company, or in
fact, any amateurs, or manufacturers of
wireless goods—I became interested in
reading about what Marconi was doing with
a kite and string some where along this
Coast.
could not imagine how he was doing it.
I can remember seeing the big head lines
about Marconi, and I said right then and
there, “Me for this wireless. That’s the
stuff”’. i

Now it so happened that I was quite a
good boy, so I asked the minister of our
church to help me get acquainted with

Of course I became interested, but .

milya is an amateur at 4 Vh’ving Vémulva laugh to every spark.—
heart. The story of his = [ ~_ u:ger FWCC 3 Editor.
Marconi. Of course, he smiled at me and

tried to calm my wild desires much as a
kind mother would do for her little boy
who cried for the moon. But I was not to
be downed so easily. I had an awful bull-
dog grip on this wireless stuff,and I would
not let go. Probably six months or so
elapsed. I could not seém to get any near-
er to Marconi, until one day, Dr. Tyndal,
the kind-hearted minister, brought me the
glad news that he had succeeded in seeing
the wonderful wizard Marconi, and.that
he had given the minister a Marconi
cohera and tapper. Well! when I got my
hands on these -~—fellows—you can believe
me, the world wasn’t large enough to hold
me. I wish you could have seen me paw
over the old blue prints and dope on the
“how and why,” which Marconi had also
sent. I went to my fdther and said “Dad,
T’'ve got to have some money. I'm going to
build a wireless.” Well, Dad laughed of
course, but he handed me out the first
batch rather easﬂy, and I made for New
York City.

After-a ride on “air” for fourteen miles
from Mt. Vernon to New York City I arriv-
ed at the Grand Central. I finally landed
up at J. H. Bunnell & Co., who had plenty
of telegraphs, but—no wireless. I told the
clerk I wanted a polarized relay, and some
wire for use in “Wireless Telegraphy”.
The clerk just stood as though he had be-
come suddenly petrified—mouth open—
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eyes wild. Of course it was too.early fo
have asked ‘“What der yer mean, wireless
telegraphy”’, as that expression “What der
yver mean” wasn't born then. He finally

p
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“I want a polorized relay and some wire
for use in “Wireless Telegraphy.”

did get up steam enough to get the relay
and some insulated wire. Just imagine,
I bought 150 feet of insulated bell wire,
which was to be my complete aerial lead,
and all. Say fellows, can you imagine
going into Bunnell’s at this time and have
no one know what a transformer was, nor
aerjal wires, helixes— Just think, never
been heard of. It does seem so qﬁeer now
to look back. ) .

The next day saw me up and out of bed
bright and early. It was a great day, and
I ‘was eager to get the aerial up.—Bet
there’ll be an uproar whén this is read.—
My aerial was only twelve feet long—light
wires. 1 made an arrangement out of fur-
ring strips in the shape of a cross. The
main pole was twelve feet long, with a
cross piece nailed to the top and bottom.
Between the top cross piece, which was
about four feet across, and the bottom one,
I stretched light wires, and with double
pointed tacks, and no insulators, nailed
them to the cross.

That night I studied late over Marconi’s
old blue prints, and the dope. By the way,
he didn’t say anything about insulators or
length of aerial, so how should I know ?
In the course of a few days, I had it all
hooked up, and was waiting for it to work,
although who I expected was going to hear
me, I'll be hanged if T know. A few days
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passed, and no signals. Then I saw a piece
in the paper that Marconi was going tosend
some dots—the letter “s” to be exact—a-
cross the “pond,” at least he intended to
try it. I thought, “I’ll get in on this, and
have a great time.” Here I made the big-
gest mistake of my life. I invited all the
neighborhood in to witness my reception of
Marconi's signals, as they were to be flash-
ed across the ocean. Everybody came.
Oh, yes—-all the ladies, mothers, fathers,
boys and girls in the town for miles a-
round. We all hung around until the time
stated in the newspaper article. Up to this
time, I was being talked of as “that smart
little Vermilya boy,” and such phrases as
“I think its wonderful what a bright boy
Irving is” and “where did he learn it”, but
after it got to be 8:30 and 9:15, and no
signals, I was beginning to sweat. Several
times I wanted to give it a push myself, but
I knew if I did, that it would only get stuck,
and give me only a long ring on the bell, so
I waited—oh, so patiently. I really believ-
ed T was going to hear Marconi—even
though he was way up in Newfoundland,
and probably with a wave length of a few
thousand meters while I had a wave of
about 10 meters more or less. Mind you,

Irving is.”

we had no such thing as a tune in those
days. You merely hooked one end of the
cohera to the aerial and the other to the
ground. No tune about it. By this time,
I began to hear in low tones—*It's a
fake” and “I don’t believe there is any such
thing as wireless telegraphy”—“Let’s go
home, ma,” etc.
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But lo and behold—it worked. Yes it
worked twice. Two good full sized dots
or possibly long enough to be called dashes
—and then stopped. Suddenly the door

bell rang, and off it went again, right along
with the door bell. I went to the door,
and there was the minister who had called
to see how it was working. I told him of
its peculiar actions, and how it had made
two dashes just before he came in. But
my hopes were dashed when I discovered
that he had caused those dashes by ringing
the neighbor’s door bell mistaking it for
ours. You see, the wave length of my
aerial was just about right for house wiring,
and I had picked up the spark from the
vibrator of the bell.

For about a year 1 plugged away at the
Morse code—determined that I was going
to be an operator any way. I got another
fellow, Fred Skinner, interested in the regu-
lar telegraph line, and April 3, 1903, we
stretched our first line between our houses,
Progress was slow, until one day, the nurse
girl who took care of my younger brother,
came home with a new fellow—a telegraph
operator. Well, I thought “Three cheers,
I'm going to get this fellow to stick
around.” I sang his praises to our nurse,
told her what a good scout he was, ete. ete.
Finally he brought two new telegraph in-
struments,~—a brand new 150 ohms resist-
ance main line sounders and Kkeys.
We immediately threw our small four ohm
learners set in the discard.

In the course of time, this line grew con-
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siderably, as my many friends can vouch
for. Fellows, it was some line. After
three or four years, it had grown to be six
miles long, and had forty-two different
fellows and girls on it. It stretched from
one end of the city to the other. It even
ran under ground for a distance of two and
a half miles. But such a wire! I'm almost
ashamed to relate it. It was made out of
copper, iron, brass, and aluminum. Some
parts of it were insulated, and other parts
were not. And not a soldered joint.

We stretched this wire — (I say we, but
it should be I, as I was elected wire chief,
land for fear of getting pinched, I had
full care of it) on trees, telephone poles,
over trolley wires, and on back fences.
Needless to say, the line was working day
and night. Some one of the bunch always
used it. It was the custom for every one
to say “good morning” and then sign off
his or her call letters, when we got out of
bed, and “good night” before retiring.
Some of the operators kept scandalous
hours. . In fact, some said “GN” after our
early risers had said “GM?” for the next

day. So you see, some of the night hawks
.
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“The nurse girl we had came home with
a2 new fellow—a telegraph operator.”

were constantly a day behind themselves.
New Year’s night was always great on this.
We would hear some fellow going to bed
at 8:00 a.m. next morning, after we had
heard our other early risers say “GM” at
5:00 a.m. I always kept my instrument cut
in, and thought nothing of hearing my pal,
Milo White, say “GN” three o’clock in the
morning. We always knew when any of
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the fellows had been out with any of the
girls on our line, as we wounld hear them
chewing the visit over after he got home
and, while she was getting ready to retire.

“f took some fine magnet wire and wrapped
it around the feed wire.”

Then the final “Well, good night, dear.”

We formed a company of all the mem-
bers on this line, to help bear the expense,
and held regular monthly meetings at each
other’s homes. .

Up to the time when we had aboui
thirty-six stations on the line, we had got-
ten along fine as far as juice was
concerned. I had all the batteries in my
cellar— eighty-three gravity cells. But,
the question of juice was fast becoming a
serious problem, as we needed more power
to overcome the great resistance of our
poor line, and instruments. We had & meet-
ing one night, and after long deliberation,
decided we would have to get a dynamo, or
something.

After the meeting disbanded, I called
three or four of the fellows into conference
--Conspiracy is what one girl called it—
and told them that I intended to borrow
some juice from a certain wire down on
the corner. At first, they thought I was
talking nonsense, but I finally impressed
them that I was in earnest.
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Bright and early one morning, I got up
and ran the wire down to the corner. I
ran in a twisted telephone line, and put it
up on real insulators, so that it looked ex-
actly like a real telephone line. Of course
when I came to our point where the tap
was to be made, I continued the wire on up
the street, so that it would not look as
though it had stopped, and would throw
any pursuer off the track. The line was run
on telephone poles about ten feet above the
wire we were going to tap, which also ran
along the same line of poles. Being a good
pole climber, I put on my belt and spikes,
and started up the pole on which I had pre-
viously strung our line. When I got to the
“feed wire”, I took out some fine magnet
wire, and wrapped it around the feed wire,
then I carefully cut a slit in the wooden
pole ten feet up to where our line was, and
made fast to our line. I laid the magnet
wire in the slit I had cut, and covered it all
over with putty. It would have taken a
greater detective than Sherlock Holmes to
ever dig that tap up, or discover it. The
fact is proven by the knowledge that we
had the juice coming from this source for
two years.

While I was up the pole however, I had
two great scares. First one was a cop,
who came down the street and saw me up
the pole. I thought surely he was after
me, but he evidently believed I was a line-
man, as he passed right on under me. The
next and greatest scare, was when the trol-
ley repair wagon came along, and I thought
surely the jig was up. I had visions that I
had blown out all the fuses on the trolley
line, and they were after me. But they
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too, passed me by without even looking up.
When I got home, sure enough, there
was 550 direct current volts waiting to be
used, I then hooked up ten sixteen candle
power lamps in series, and put them from
the tapped juice to the ground. This just
made them glow, so there would of course
be no amperage pulled off the tapped wire.
At the fourth lamp up from the ground,
I made fast our telegraph line, and then
Hurrah, we had plenty of juice day and
night. After this, we had no further
trouble no matter how many instruments
we put on, and no matter what kind of
wire we put up. It always went through.
One day, we had a particularly hard run
of wire to put up, and had to pass by a cer-

tain piece of property where the owner.

was noted for being a crank. I went to
him, and said “Mr. Taylor, may I run a tel-
egraph wire through your trees?” “You

cannot. No sir” wa . my answer. I thanked

“Mr. Taylor, may I run a telegraph wire
: through your trees?”

him, for I knew I was going ts run it
through his joint somehow or other, even if
I had to hang it on the clouds We
couldn’t have any one ordinary man stand
in the way of this line now. I thought it
all over, and finally got out one dark night,
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and tacked it. all along his back fence.
When we came to the end of his fence,
we ran it under ground in a pipe, and
then up the outside of the first tree, the
other side of his yard. That wire is still
there I'll bet, if his fence is.

The fun began, when we had our next
meeting after acquiring the “loan” of the
“Tralla Lue” juice, as we called it. Only
five or six besides myself were in on it.
The rest still believed our batteries were
giving the power. The city electrician,
who by the way, was my cousin, was by
this time a full fledged member of the line.
His official job in real life was to have con-
trol of every wire in the city. He still
holds the job. Now, of course, it would not
do to let him in on it, and you can imagine
what an uneasy feeling I had when he came
to the door to attend the meeting. We got
away with it all right, but had several nar-
row escapes. One fellow said “Say VN,
you must have an awful bunch of batter-
ies down in your cellar, that line is working
great these days”. Another fellow (the
nurse’s husband now) said, “Where did you
get that dynamo VN?” Ye Gods, I was
ready to explode. One fellow, Al Jenks,
who was in on the thing grabbed up a 45
calibre pistol, that I always had hanging
around loaded with blanks for amateurs,
and yelled “order”. After plenty of storm
and stress, and a tax for more blue vitrol
for our batteries, the meeting broke up.
I certainly was happy.

My ease of mind was never perfect
though, and I finally went to the Mayor of
the town and asked him if he couldn’t fix it
up for me to get a little juice from the
trolley., Much to my surprise, he did.
He wrote a very strong letter to the Re-
ceiver of the line (it was in the Receiver’s
hands) and he in turn granted the permis-
sion. I was then quite happy, and that old
line lasted until I finally moved away from
the city. We made some great operators
out of that old line just the same, and
fellows, if you are ever near the Hotel Man-
hattan in New York City, call on Mr. Fred
Coleman, who is now manager of the
Western Union office there. You will never
met a pleasanter man. He is a smal] man
in size, but he certainly had a great big
heart.

(To be Continued in our next issue.)
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Efficient Short Wave Transmitting
Part Three
By “Dr. Radio

to Efficient Short Wave Transmitting.

courage to look them over.
of your set.

Let’s all look it over with care.—Editor.

The article is one handled from a practical |

side and the mathematics involved are so simple that everyone should have the
This is an article which will help improve the efficiency

E
!
i

N the two previous articles on this sub-

ject, we have considered the broad

question of transmitting efficiency, and

the details of ground, lead-in and an-

tenna. In this, the last article of this
series, the writer endeavors to consider
the oscillation transformer, spark gap and
condenser. The same endeavor iz made
to treat the subject in a non-mathematical
manner.

OSCILLATION TRANSFORMER

Stripped of all its mysteries, the object
of the oscillation transformer is to slow up
the frequency of the condenser discharge
to that necessary to give the wave length
desired, and also to show up the oscillations
of the antenna until they are the same as
those of the condenser discharge, thereby
giving resonance. Finally, to give a pure
wave in the antenna, the coupling is var-
ied.

The primary coils, or those through
which the condenser discharges, offer an
impedance by virtue of the proximity and
parallelism of the several conducting rib-
bons. The amount of this impedance de-
pends principally upon the number of in-
ches of parallel ribbon. Each inch tends
to set up a reverse current in each neigh-
boring inch. There must be enough in-
ches used to give enough impedance to
bring the oscillations down to that number
which corresponds to the wave length de-
sired. At the same time, these inches
must be so disposed in coil form that they
will make an efficient transformer and es-
tablish a corresponding induced current
in the secondary coils and antenna.

The number of oscillations per second

which corresponds to 200 meters and 425
meters, the wave lengths of ordinary ama-
teurs and special amateurs respectively,
should be determined at this point. Many
amateurs do not clearly grasp the values.
When we say 200 meters wave length, we
mean the crest of wave No. 1 has travelled
out just 200 meters from our antenna at
the instant that wave No. 2 leaves. The
crests of the same phase are therefore uni-
formly spaced 200 meters apart. The ve-
locity with which these waves travel is
the velocity of light, which is approximate-
ly 186,000 miles per second. As there are
5,280 feet in a mile, this means roughly
985,000,000 feet per second. Now a me-
ter is approximately 3.28 feet, and 200
meters is therefore roughly 656 feet. If
there is a wave crest every 656 feet, and
if the total feet travelled in a second is
985,000,000, then the number of waves
per second is

985,000,000
ez 1,500,000 approximately.
656 '
Therefore, a condenser when it dis-

charges must oscillate at the rate of 1,500,-
000 oscillations per second if it is to cor-
respond to 200 meters wave length. If
the wave length is 425 meters, the number
is approximately 706,000 per second. As
there is a slowing up action in the oscilla-
tion transformer primary, the condenser
must allow for this, so that after the slow-
ing up, the number of oscillations per sec-
ond will be that required. But, the con-
denser must not be too small, and require
a large amount of oscillation transformer
primary to give the proper slowing down
effect. It must be apparent that we
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_should have as large a condenser as we
“can have and as small an oscillation trans-
former as we can have, rather than the
reverse, since it is condenser discharge
which represents the energy which is to
do our work, and not mere turns of ribbon
in an oscillation transformer.

In the Secondary of the oscillation
transformer, we have a similar condition.
We have seen in previous articles that it
is wire in the air which does our radiat-
ing, rather than lead or oscillation trans-
former turns, and that we should use the
largest antenna we can and leave only
enough margin to give a respectable effi-
ciency in our oscillation transformer. If
the natural period of the antenna is 160
meters, this leaves a slowing down of 40
meters to give us 200 meters and this is
enough to give a good oscillation trans-
former.

This seems contrary to the statement
of authorities that the best wave length
is one two and one half times the natural
period of the antenna, If one will consid-
er the subject, he will see that this state-
ment does not .necessarily hold for an-
tennas of very low natural periods.

When we proportion our condenser so
it will need from one to two and one-half
turns of primary to give 200 meters and
proportion our antenna so it will only
need six tyrms of secondary to give 200
meters, we shall have a very efficient ar-
rangement. Where we depart consider-
ably from this, we shall suffer loss in effi-
cieney.

Before leaving the oscillation transform-
er, it is desirable to consider the practi-
cal matter of sizes. The magnitude of
the current flowing in the primary of an
oscillation transformer is not given its full
respect by most amateunrs.
ized that the current flows only a very
small portion of the time while the cir-
cuit is open a much larger per cent.

It follows that things are very stren-
uous when the current flows. If a hot
wire ammeter is placed in the primary
circuit of the ordinary one kilowatt trans-
mitting station, the owner will frequent-
ly be thunderstruck at the current. When
the condenser is as large as it can be and
the gap running at the right speed, the
current has a value away in excess of
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anything that is dreamed of. With a one
kilowatt new model Thordarson transform-
er, this current in a set used by the writer
for experimental determinations, will heat
a brass ribbon to approximately 150 de-
grees Fah. in sending a long dash. The
size of this ribbon is one inch wide by
1-82 inch thick. Just what the actual cur-
rent value is, while it is flowing, is difficult
to determine, but its heating value gives
an indication of its magnitude. It is one
of the facts which is frequently overlook-~
ed by the amateur,——this matter of inade-
quate carrying capaecity in osecillation
transformer primaries. Many stations can
afford to consider improving this factor.
Ribbons as wide as 132 inches should not
be considered at all out of the way if one
k. w. is the power used. Coils made from
robust ribbon of these dimensions gives
a business like effect and tukes away that
toylike appearance from which many ama-
teur stations suffer.

CONDENSER.

The condenser is blamed for much more
than it deserves in most amateur stations.
How much to use, or how little seems to
be a very obscure point. The chief rea-
son, in the writer’s mind, for this obscurity
is the lack of a wavemeter, and a hot wire
ammeter. With a wavemeter and the
knowledge that not more than one or two
turns are to be given up to oscillation
transformer, it is a simple matter to add
on condenser until 200 meters, or what-
ever wave length is wanted, is reached.
Then there is no confusion. If the spark
is stringy, ragged or weak, we know it is
the gap and not too much or too liitle
condenser. There is absolutely no way to
attain efficiency without a wavemeter.

In construction, the best condenser for
the amateur is the plate glass, tinfoil, oil
immersed type. If the glass is made 3-16
thick, and is of good quality, and the tin
foil is carefully put on and the whole im-
mersed in oil, a very strong and efficient
condenser is obtained, which will operate
silently and satisfactorily indefinitely.

ROTARY GAP.

In the rotary gap, the universal gap of
the amateur, we have the greatest of all
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mischief makers, when it comes to efficien-
cy. For a simple appearing piec of ap-
paratus, it possesses more complications
than anything with which the amateur has
to deal.

The first thing to understand in a ro-
tary gap is the matter of quenching. This
is the term given to the property of quick-
ly opening the condenser circuit, after
discharge. When a spark occurs in a gap,
a certain amount of.the metal of the
points is vaporized, and this vapor is a
conductor. Unless this conducting vapor
is dissipated in some manner, the conden-
Jer, or primary circuit will not be opened,
and the currents in the antenna circuit
will be permitted to expand work back
upon the primary. This of course reduces
the amount of energy available for radia-
tion. The first duty of a really efficient
rotary gap is therefore to quickly quench
the condenser discharge spark. Now let
us see how much time we have far this
quenching.

We wil begin by a declaration taken
from authoritative sources, that the num-
ber of complete oscillations which an an-
tenna should have if the decrement is with-
in the lawful two-tenths, is 15,—until the
amplitude has decreased to one tenth of
its original value. This declaration must
be accepted if we are to avoid mathematics
in the treatment of this subject. Fifteen
complete oscillations of a 200 meter wave
length are completed in

15 1
or of a second.
1,500,000 100,000
If the wave length is 425 meters, they
are completed in
15 1
= of a second. The
706,000 47,000
former is expressed decimally as .00001
sec. and the latter, .000021 sec.

Therefore, it is plain, that if our con-
denser spark is to be quenched out, and
the primary circuit of our oscillation
transformer opened as soon as the antenna
circuit, or secondary, has attained full
swing, we must act very quickly. The
question that next arises is how quickly?
We now must turn to another determina-
tion made by the authorities who have in-
vestigated. They have shown that four
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oscillations of the primary circuit are suffi-
cient to transfer all the energy from the
primary to the secondary ecircuit. KEven
one or even one-half of one (a single
phase) would do; but four is the limit if
the best efficiency is to be attained. Now,
how Iong a time is four oscillations? For
200 meters wave length it is

4
or .00000266 sec. and for 426
1,500,000
4
meters or .00000567 sec. These

706,000
seem very short intervals of time, and to
appreciate them, we must look at one of
our ordinary gaps and see what its inter-
val of contact is.

Suppose the rotating studs are on a 6
inch circle, and turn at 2,400 rev. per
mn. and the diameter of the stud is % inch.
Suppose also that while the rotating and
the stationary studs are passing across,
their actual diameters of %4 inch is the
time presented for the spark. It may be -
more or less in practice, but as this varies,
we will assume the above as a basis for
this study. The time that the rotating
stud requires to pass the stationary stud
would be .025 sec. per complete revolution

.25 inch width of stud
X =.00033
6 inch diam. x 8.1416
And it should be only .0000026 sec., which
makes it one hundred and fifty times long-
er than it should be for a 200 meter
wave. The- writer maintains that most
of the rotary gaps used by amateurs are
the cause of tremendous losses, principal-
ly because of absolutely deficient quench-
ing.

The easiest method for the amateur to
improve his quenching is to increase the
linear velocity of the moving studs, and
decrease the width of these studs. An ex-
ample of a gap made by one amateur
known to the writer is very instructive.
He made his rotating member 12 inches
diameter, and he used eight studs and
drove them at 3,600 R. P. M. The studs
were .07 inch wide, both stationary and
moving. Let us see what the time interval
is in his gap, assuming the contact is
while the studs are passing across their °
widths, or .07 inch. His motor runs at

sec.
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3,600 R. P. M. or 60 per second, or one

revolution in .0167 see. If the whole cir-

cle of 12 inches diam. is covered in .0167

sec., the width of one plug is covered in
.07

== ,0003 second.

0167 x
12 inches x 3.1416

He is about ten times better off than the

ordinary gap on 200 meters, but since he

is working on 425 meter,s he is more than

twenty times better off. His wave is noted

for its sharpness and long range.

He could do still better, however, and
thia would be to run at higher speeds and
run both sets of studs. If two motors
were used one running his one set of studs
one way and the other running what would
correspond to the stationary studs the oth-
er way, a very high linear velocity would
be attained. A speed of 7,200 R. P. M.
has been attained by the writer in one gap
he has made and when properly balanced
and housed, it runs quietly. If both mem-
bers were rotated, the relative speed of
passing studs would be 14,400 R. P. M.
The number of studs would be reduced to
two of course, to give proper spark fre-
quency. Such a gap would have its plugs
presented to each other only .000007 sec.
and the guenching would be so good that
the closest of coupling could be used in
the oscillation transformer, and still have
a pure wave. Thus we see the value of a
“quick get-away" in a rotary gap, if we
may be pardoned for the expression.

Another trouble frequently suffered by
the amateur is spark frequency. The cus-
tomary method of handling this spark fre-
quency matter in amateur stations, is to
take whatever comes handy in the way
of gap speed and spark frequency, and al-
ter condenser proportions unti a satis-
factory tone is attained or a satisfactory
radiation. This of course completely up-
sets all the chances of efficiency since
there is only one condenser capacity suit-
able for a certain wave. If the gap does
not operate properly, it should be changed
and not the condenser. If a gap gives a
rough unmusical scratching tone, it is be-
cause_the -interval between studs has not
been enough {:q charge the condenser to
a value which will enable the gap to be
jumped.every time a stud presents itself.
Some times it is the distance between the
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studs, but more often it iz too high a
spark frequency. If the former, it is easy
to close up on the gap distance. If the
latter, the NUMBER OF STUDS should be
reduced, not the revolutions per minute.
The latter never can be too high, as we
have seen.

Where condensers are frequently punct-
ared or where excessive brushing occurs,
the amateur usually is tempted to add to
the number of studs. This gives a higher
pitch, and the more frequent impulses
sometimes will make the ammeter reading
higher, but it does not mean that each
impulse or wave train represents more
energy. It would have been better to
have looked at the condenser to see if
more capacity could not be used. If less
oscillation transformer primary could be
used, and more condenser, more energy
could be stored up each time and more
would be given out each time. The am-
meter reading would be increased, and
when this occurs without any increase in
gpark frequency, we know we are hitting
harder each time, which is the great de-
sideratum.

This statement should be taken within
limits, for you may remember that the
voltage plays an important part in the
power. A point can be reached where the
condenser capacity is too great, just as
it may be made too small. The best rem-
edy for puncture of condensers is to build
a series multiple type which reduces the
strain on each plate.

As a general proposition, the amateur
cannot easily gquench by cooling. It is
easier for him to do his quenching by uti-
lizing very high speeds. The latter gives
not only quick get-away, but also sets
up violent currents of air which serve to
blow away the incandenscent vapors, even
if they do not produce actual compression
of the air, and cooling effect.

In closing this article, the writer de-
sires to repeat that the effort to make it
‘non-mathematical raises many points which
can easily provoke argument. He hopes,
however, that the effort will be of assist-
ance to many amateurs who want general
operating results, and who are not as well
able to achieve them by mathematical ad-
vice as well ag by non-mathematical.
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Concerning Towers for the Amateur
By H. E. Rawson

ITH interest in amateur wire-

less everywhere increasing

and more pretentious stations

constantly being erected, it is

. quite natural that high aerials

should come in for their share 6f attention.
While seldom of advantage to the amateur
for relay work, they nevertheless make pos-
sible muech experimental and long-wave
work that is practically impossible with
low aerials, It is our belief that the ap-

set 450 feet apart. They were built and
erected by a grand total of some five or
six people—two carpenters who sawed the
joints and braces—a plumber who used to
erect windmill towers—a helper and my-
gself. They are of wood entirely—Oregon
fir—than which there is no meaner, nastier,

splittier wood—-the four uprights are 4x4s

------- -mostly eighteen feet long—the bracings
are 2x4s until near the top and then 1x4s.
The ends of the uprights were cut as shown

Fig. 1

parent difficulties of erection of towers
over one-hundred feet high generally
frighten the ‘enthusiast out of even giving
careful thought to the problem. It is in
the hope that this bugaboo may be robbed
of its terrors that the present article is
written. ]

The two towers shown in Fig. 1 measure

165 and 20> feet high respectivly, and are

in Fig. 2--opposite ends of the same
pieces being cut at right angles to each
other. When these were all cut we meas-
ured off on the ground the length we wish-
ed to make ‘the towers and laid out one
side—starting with the base pieces (which
were 6x6s) 6 feet apart for the shorter
tower-—8 feet for the taller—and converg-
ing until they met at the other end. The

MR
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4x4s were butted together inside two bands
of iron one inch wide and about three-six-
teenths thick, and bolted with a single bolt
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rope and scissors is clearly shown in Fig.3.
We lifted her a little ways by hand and
propped her up as you would a big pole

___ 2
“Fig 2.

through each band. The bracing 2x4s
were zigzagged on being merely tacked in
place with small nails but holes bored for
the five-sixteenths inch bolts that were
used throughout. When this side and an-
other just like it were completed side by
side on the ground, they were tipped up on
edge and pushed to the correct place for
the braces on a third side to be cut and
tacked on—then the whole thing rolled
right over and the fourth side fitted out.
Here we had the tower in what might be
called a knock-down condition—all cut and
fitted but not permanently assembled.
Then all the braces and uprights were care-
fully numbered and from about 65 feet
up were knocked apart and piled up where
the base of the tower was to be.

The erection. of the first 65 feet in one
piece was a surprisingly simple matter.
The braces were of course bolted firmly on
and the section was extremely rigid. A
small pit was dug a little larger than the
base of the tower and about three feet
deep. The two bottom legs of the tower
stuck out over this pit about two feet six
inches. Two planks 2x12 were bolted top
and bottom of these legs right at the edge
of the pit, and extended about three feet
either side of the pit. These made the piv-
ot on which the tower turned in being
pulled up. A chain was around each end
and brought back to iron stakes driven in
the ground to hold the tower from sliding
forward over the pit instead of pivoting
on the 2x12s. Two 2x8s twenty feet or

about a foot from one end to make a kind *.

tE3 8

of scissors—each leg of which rested on'™
one of the bhottom legs of the tower and §
aver the top of which passed a rope which i
was fastened to the top of the tower. This
rope led to a block and tackle some dis-
tance off. The tower in this position witk

&
so long were then bolted together loosely “‘
i
!

in a power line. Then we hooked two
autos onto the block and tackle and pulled

Fig. 3

her right up. A check rope was run to
a heavy post in the rear to keep her from
coming on over. Fig. 4 shows her prop-
ped up ready to be hoisted while Fig. 5 is at
the balancing point. The scissors has
dropped out being only used to get a pur-
chase at the start. Once erect and trued,
concrete and rock were piled around the

Fig. 5

base and in forty-eight hours she was solid.
(It might be well to mention here that
we have only about four feet to dig to
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pretty solid hardpan in this country and
extensive foundations are not necessary.)
The erection of the remaining part was a
simple matter. A small gin-pole or derrick
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solid it really does feel when you are sit-
ting at the top of the big one in a stiff
breeze.

Continued on page 38

Fig. 4

was rested at the top— a corner-piece
would be hauled up from the ground by
the helper and set in place by two of us
at the top, the bands holding it while we
quickly put the braces already hauled up
into place and bolted securely. Then the
derrick would be moved up a ways and
the process repeated. The splices of the
corner uprights never came on the same
lavel, of course, but ran in a spiral around
the tower thus minimizing strain. The
rapidity with which this went forward is
seen in the erection of the 200 foot tower
complete by three of us in two weeks.

The guy wires consist of three-eighths
inch galvanized stranded cable, insulated
every fifty feet with porcelain insulators.
The small tower has three sets—the larger
four—running in four directions. While
we have had some very severe wind storms
during the two years that these towers
have been in service, there have been no
indications of weakness or strain—-in fact,
it is-a very distinet pleasure to feel how

' Fig. 6
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Department of Defence
By Edgar Felix

AMATEURS, ORGANIZE FOR SERVICE

N 1913 certain men and women recog-
nized as leaders of thought by many
thousands and even millions of peop-
le, in many differentcountries—Eng-
land, Germany, France and the Unit-

ed States—asserted and re-asserted that
the world would never again suffer from a
great war. ‘

One said: “The much heralded great war
will never come.”

Another said: “Civilization will never a-
wain permit such a catastrophe.” ,

A third said: “Humanly speaking, it is
impossible.”

And millions of men and women believ-
ed these assertions. '

We have at least learned two things dur-
ing the last three years. First, war CAN
come in our day and age; second, it can
come most unexpectedly.

1t is our duty to prepare in every line.

OUR NEEDS

As aerial service is the eye of the modern
army, so radio service is its ear.

What chance would a man have in a box-
ing contest, if he were both blind and
deaf?

With shame, we of the United States
must admit, that, in proportion to our size
and resources, we are more unprepared
in aerial and radio service than any other
nation in the world. Practically all our
government radio stations are within a few
hundred yards of the coast.

OUR OPPORTUNITY

It is our duty then, as members of the
American Radio Relay League to put our-
selves in condition and to organize our-
selves as a whole so that we may render
service, valuable as well as patriotic when-

ever our country finds itself in need of us.
Perhaps you think that you individually
may be of little value.

WHAT, BOYS HAVE DONE FOR

FRANCE

Perhaps it seems incredible, but no one
can imagine the confusion that would have
existed in France during those first years
of the war if the city of Paris had not been
wiven the service of hundreds, even thous-
ands of boys—-sixteen, fifteen, twelve, even
ten years of age—boys of Les Eclaireurs
de France--the Boy Scouts.

Think what it meant for several thous-
and boys, not only in Paris, but all over
Prance, to be ready on three hours’ notice
to act as messengers, to conduct thousands
of army officials and subordinates from
one office to another in the great build-
ings of the Department of War and the De-
partment of the Navy, to deliver special
messages, to help with the telephone and
telegraph, to co-operate in radio work, to
even help in the police service and the pos-
tal service.

Paris is a city of over two million peo-
ple. Practically all of its men between the
ages of twenty and forty were called out
within forty-eight hours after the begin-
ning of mobilization. Each soldier wanted
to send messages to other members of his
family; the post office was flooded with
telegrams and special delivery letters.
Many of the postmen themselves were call-
ed to service, thus reducing those ordinar-
ily in service. But the Boy Scouts followed
their orders and everything was handled
without confusion.

POSSIBILITIES OF RELAY WORK |

One who witnessed the remarkable work
of these boys, not only during the * first
days of the war, but each day since the or-
der of mobilization was signed, cannot but
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realize how much organized service on the
part of the American Radio Relay League
would mean to America, if we, on twenty-
four hours notice should be subjected tothe
same needs to which France was subjected.

. PURPOSE OF DEPARTMENT OF
= DEFENCE

The purpose of this department is to or-
ganize the trunk line system on a basis of
reliability. In any work wundertaken for
the government in time of emergency, de-
pendability and accuracy are essential.

To secure this result organization of
routes on schedule is necessary. If you
volunteer for the defence service, you will
be assigned a watch of but fifteen minutes,
in which time you will receive a test mess-
age from a designated station, and forward
it at a certain pre-arranged time to the next
station on the schedule.

YOUR SHARE

If the organization of this work is prop-
erly completed, its success will depend en-
tirely on the way in which every unit con-
ducts itself. In case of war, if you are a
true American, you will be on the job when
required; you will “stick to your key” wun-
til—relieved.

All that is asked of you is fifteen min-
utes, twice a month. Perhaps it will be
more than twice a month, but for the pres-
ent that is all that is planned.

Will you do your share?

If it happens to be just the time of your
wedding, which has been decided on only a
few minutes before, and there is no time to
report the matter to the manager of the
route, and if you have, after the moststren-
vous effort been unable to arrange the
marriage either in the wireless room, or by
proxy, what will you do?

To prepare for such an emergency—
(which might occur to any of us)—first,
vou should provide for an assistant opera-
tor. If you have no friend who ean take
your place, it’s time you begin to train one,
if your station is to be of value in time of
emergency.

Second, if your station is going to be dis-
mantled, or if an emergency such as was
previously described, should arise, there
should be time to report it to your route
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manager, who can arrange for a substitute
station.

As a unit of the whole system, your part
may appear to be an insignificant one. But
a chain is as strong as its weakest link, and
if you fail in your duty, the efficiency of
the entire system will be lowered.

Before a relay is conducted by this de-
partment, a complete route and timesched-
ule will be prepared. In order to assure
the accuracy requiréd in this work, there
will be no long gaps, thus reducing the poss-
ibility of interference and other unfavor-
able conditions.

As dependibility is the onte requirement
sought, routes will not be extended where
trunk line managers have not had success
in sending the relays as planned at present.

THE SERVICE THE A. R. R. L. CAN
RENDER

The naval radio stations are already ov-
erburdened with work (as anyone who trys
long distance work within a few miles of
one can testify.)

In time of war, these stations will have
much more work tha they can handle. The
telephone and telegraph service will also
be inadequate for the extra pressure of
work placed upon it.

Naval radio stations will be subject to
aero attack, as all of them, with a very few
exceptions, are within sight of the coast,
and within easy reach of aero bombs.

In such case, a properly organized relay
gystem would be of inestimable value.

ESSENTIAL UNIT OF SYSTEM AL-
READY THERE

The net work of amateur stations covers
the entire country. In every large vcity,
there are numerous stations, and they cov-
er the country districts in such numbers
that they can form the neucleus of a most
valuable and efficient system.

Only one thing more is necessary to ac~
complish this result. It is organization. If
each of us know what to do, and when todo
it, we ean be of inestimable value.

GREAT RELAYS OF HISTORY

Most of you know how the Greeks got
the news of the battle of Marathon to Ath-

Continaed on page 38
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A New Type Rotary Gap

T has been our good fortune to secure
permission to show a mnew type of
quenched rotary spark gap, which we
believe will be of value to the ama-
teurs of the country who are

interested in efficient transmitting. This
eap has been in operation on lopg
distance transmitting and its tone and
quenching effect are altogther better than
what is obtainable from the ordinary low
speed, small diameter, round studded gap.

The essential feature in this gap is its
extremely high circumferential velocity,
and consequently the exceedingly short in-
terval of presentation of sparking points.
This high velocity is obtained by making
the rotor twelve inches diameter instead
of six inches or seven inches, as is fre-
quently used. This large diameter, coup-
led with a rotative speed of 4,000 R. P. M.
gives a surface velocity of 210 feet per
second. The width of the sparking points
is made 1-10 inches, and this, at the high
velocity of travel, gives an extremely
quick discharge. This quickness of dis-
charge is what is so valuable in securing
a sharp wave. The condenser circuit is
opened quickly, which allows the aerial
circuit to oscillate freely and avoids re-
transferring energy back into the con-
denser or primary circuit.

The drawing illustrates the gap con-
struetion very completely, and only a few
explanatory notes are necessary to enable
any one to construct one of them. The
box can be made of any wood. The joints
should be tight in order to prevent the
escape of the noise of the spark. The as-
bestos lining assists materially in deaden-
ing the sound. It is not strictly necessary.
The bearings are small brass flanges and
these can be procured through QST at a
small inerease in price over the current
‘rice of brass castings. Any amateur can
oick up suitable flange castings at any
brass foundry. The drawing shows the
two bearings of the same size flange, and
the dise supporting flange of another size.

This can be changed if desirable, and all
three flanges made alike.

The rotating disc is bakelite and must
be carefully balanced so that at the very
high speeds to be used, there will be quiet
running. The sparking points are flat
pieces of brass screwed through the bake-
lite disc, and all connected together elec-
trically by similar flat brass pieceg. Small
collars provided with set screws give pro-
vision for properly locating the disc later-
ally. The gap is intended to be run by
pelt. The speed of 4,000 R. P. M. can
be obtained by having the proper sizes
of pulley on motor shaft and on gap
shaft. This belt drive avoids all danger
of grounding and burning out the motor.

The terminals are small brass flanges
shown in end view at A. These flanges
are screwed to small bakelite dises, which
in turn are fastened to the ends of the
box by through bolts. The adjustment
of the gap is obtained by the threaded
brass rod and the lock nut. If the bear-
ings are carefully reamed, and set up ac-
curately, a gap at the sparking points of
only .005 inches is easily obtained. The
small flanges shown at A should have the
fiat hub shown, in order that a good con-
tact with the flat ribbon lead may be
made.

The burning away of the points of this
gap is very slow and can always be con-
pensated for in a moment by adjusting.
1f it is carefully made, it runs almost
noiselessly. Its tone is peculiarly hard and
far-reaching, and without any sacrifice in
musical qualities. This is undoubtedly
another advantage coming from the ex-
tremely quick make and break interval.
Where a very low note is preferred, there
should only be six sparking points in the
dise. It would not be right to vary the
tone by varying the speed, because it is
the velocity which gives the gap its great
value. We are sure that many of our
readers will be able to more than double
their present sending range with a gap of
the construction shown.
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The Multi-Audi-Fone

By Leon W. Bishop.

HE Multi-Audi-Fone is an electro
chemical amplifiex that increases
demped and un-dairped Radio
signals many times their original
audibility with any kind <f a

detector. .

Figure (1) shows a diagram of a one
step Multi-Audi-phone. This is the first
official diagram ever published of this in-
strument. In the diagram “A” is a tiny
diaphram which supports a soft iron pole
piece “B”’ and a special metal electrode
“G. Between this vibrating electrode

DIAGRAM OF A MULTI-AUDI-FCNE.
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“(” and stationary electrode “D” is a spec-
ial chemical compound “E” which is ex-
tremely sensitive to the most minute
vibration of the diaphram “A”.

The adjustable handle “¥’’ which may be
seen on the outside of any Multi-Audi-
Fone case varies the magnetic leakage
of the gap “G" by the use of a soft iron
pole piece “H”. The whole aparatus is
surrounded by a magnet which is shown
below in the diagram.

The 2000 Ohm winding “I” surrounds
the pole pieces and is connected in place
of the telephone receivers to the wireless
aparatus; i.e. it is connected to the fixed
condenser in the case of a mineral detector
and in the battery “B” circuit when used
with an Audion. The. slightest variation
of current in the coil “I” upsets the per-
fect magnetic balance of the pole pieces
“H” and “B”. This causes the diaphram
YA’ to vibrate, This vibration varies the
resistance of the chemical compound “E”

£

J |HIIIHF$I' K

B

and thus one cell of dry battery energizes
the primary “J” of the step-up induction
coil. This induction coil is so designed
that it steps this amplified current up to
a pair of 1000 Ohm receivers through the
secondary “K”. It is always advisable to
use a head set having a total resistance of
2000 Ohms although it will work very well
with a 1000 Ohm head set or a 3000
Ohm set.

Any amateur having a Multi-Audi-Fone
and who may wish to use an extra pair
of receivers on it may do so by winding up
any old phones that he may have with a
few turns of No. 24 wire, that is the re-
ceiver should be two Ohms or less in resist-
ance. This receiver may be inserted in
series with the dry battery. In the di-
agram the receiver “I.” may be inserted
anywhere in the local battery circuit as
suggested by “M”.

The much talked of Two Step Multi-
Audi-Fone is not merely two of our above
described types in cascade but a specially
constructed first and second step which
requires the use of two additional cells of

COMBINATION - MINERAL AND
AUDION CIRCUIT:
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dry battery to operate the horn.

This Two Step Multi-Audi-Fone will
bring the signals out much louder than any
amplifier. It is surprising how loud some
of the distant signals have been heard
rmany feet from the horn.

A very unusual.and efficient circuit is
described in figure*2”, The exact loca-
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is clearly shown.

This eircuit is unigue in the fact that a
double point switech “A” will throw from a
mineral detector “B” to an Audion “C”
with one movement including the lighting
of the filament. This circuit may be quite
readily changed to the regenerative for
the reception of long waves by the adition
of a variable condenser as shown at “RE”
and two coils “F” and “G”, being the sec-
secondary load and the coil “G” the wing
circuit or oscillating coil. .

The phone condenser “H’’ should also be
variable although I have found by ex-
perimenting. that this condenser may be
variable in small lumps of capacity by
using what is known as a fan switch The
two wires marked “To Multi-Audi-Fone”
may also be, connected to a pair of phones

QST 25

as the Multi-Audo-Fone merely replaces
the phones in any circuit where it is used.
This circuit may also be utilized as a re-
regenerative circuit for short waves and
works very effiiciently with a one satep
Multi-Audo-Fone.

The great advantage in the Two Step
Multi-Audo-Fone is the fact that it brings
out all signals in such volume that they
may be heard all over a hall or lecture
room. Another advantage is the fact that
the regenerative receiver when used with
a Two Step Multi-Audi-Fone is not nearly
as sensitive to the capacity effects of the
body as when the phones are used.

Many very interesting experiments have
been performed with the Multi-Audi-Fone
by recording and making audible various
diffieult and distant stations.

~ Amateur Work at the Mexican Border

By Sgt. George T. Droste

Now that. the amateur relay season has
begun again, e¢r more correctly is well on
its way, you may be interested in knowing
what stations I have been able to hear on
the Border. My receiving antenna con-
sists of an umbrella aerial of twelve wires,
each 85 feet long, supported by a mast
72 feet high. An insulated counterpoise
of eight wires, each 65 feet long, makes
the other connection.

Although so far only a few stations have
been heard, the prospects are that I shall
hear many more. My outfit is located at
McAllen, Texas, about 68 miles northwest
of Brownsville and close to the Rio
Grande. Although officially engaged for
Uncle Sam, I still have an ear for my
amateur friends. My own station 2EU,
sorry to say, must rest until I get back,

Exceptionally .good work is being ac-
complished by 5ZC at Dallas, Tex. and
5DU and 5AA at Waco, Tex. Their sig-
nals come in very well. 5ZC is particu-
larly clear. I am in hopes of being able
to handle some relay business from them
and to the Border from points north.

On the night of October 81st, and again
on November 1st, at 10:50 P. M., Border
time, or 11:50 P. M. Washington time, I

heard 9ABD working 9EK and also ecall-
ing 9RD. His signals were easily read-
able. At 12:00 Midnight, I heard 9MQ
calling 9MY and his signals came in fine.
It may be appreciated when I say that
the signals were heard with an Army Pack
Set using a Lenzite detector. On the night
of November 2nd, I heard 5DU calling
9YA and 5YG calling 9ABD. Also copied
a Ninth District station in St. Louis, giv-
ing his location. The call signals were
lost due to local interference.

1 am using a quarter Kw., 500 cycle, 110
volt generator run by an Evinrude engine.
We carry on a continuous business with
the Army stations at San Antonio and
Brownsville. I shall try to make some
tests with 5ZC at Dallas, some 500 miles
north.

Considering the use of a crystal de-
tector and a 1915 type Field Pack Set,
I consider this very fair receiving and will
be glad to advise any amateur I hear work-
ing. Many may not realize they are
reaching as far south as this. Our call
is NYA and this is a detachment of Com-
pany A, First Battalion Signal Corps,
National Guard, New York.
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REPORT OF TRUNK LINES
‘KA,YY I‘E” and “G"

As we look back upon the achievements
of this fall in amateur work, we may be
pardoned for a feeling of pride over the
way in which message work has been hand-
led over our new A. R. R. L. routes as
compared with last year's haphazard work.
The two weeks preceding New Year’s day
have put a heavy strain on 2all of us, and
1 am very proud of the way in which all
of my routes have acquitted themselves.
To give an idea of the amount of traffic
handled during the holidays, the following
figures are listed:

During the two weeks before January
ond, 2AGJ handled 150 messages, most of
which were for Chicago, and the west, and
came from New York via either 2LK or
2ABG.

9GV handled 127 messages.

8NH handled 138 messages.

9ZN handled .148 messages—iwo of
which were direct from 2LK, one direct
from 1ZL, two direct to 2ABG, three direct
to 5ZC, and twenty direet from 2AGJ.

9RP handled 43 messages

What is thought to be a record for ama-
teur message relay work was made on two
messages on the night of December 31st
and the morning of January 1st. One
message, originating at Bloomfield, N. J.,
was to Dallas, Texas, and the other from
Philadelphia direct to New Orleans. They
were transmitted from 2ABG to 2AGU
who gave them to 9ZN. About an hour
later, they were given direct to 5ZC at
Dallas, by 9ZN, and 5ZC forwarded the
New Orleans message through 5AX; near-
ly 2,000 miles. Albany, Chicago, Dallas,
was thus covered in two steps and messag-
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es received O. K, at the end. We claim
that is not a bad record.

Stations 9ABD and 5BV have been rush-
ed too, as between these two stations, with
9XN, all west-bound traffic through 9GV
and 9ZN was forwarded.

Mrs. Candler at 8NH has been kept
jumping, teo. The writer has heard as
many as six stations calling 8NH with
messages at the same time.

Now, honestly, and without flattering
ourselves on our League, could we have
successfully handled as many messages
as were handled during the holidays by
our old system?

Mr. Hewitt of 2AGJ reports that De-
cember 17th he and 9GV had so many
messages to exchange that they did not
stop till 6:45 A, M. when it was daylight
at 2AGJ! Also, on December 16th, be-
tween 9GY and 9ZN, twenty-one mess:ages
were taken from 2AGJ and they did not
stop until 6:30 A. M. We don’t believe
that Hewitt ever sleeps, as he can be heard
at any time of the day or night with mes-
sage after message buzzing away with his
1388 cycle hum.

Station 9RP at Rockford reports that
on December 31st, he heard the following
very QSA: 9AIR, 8AEZ, 9TR, 9MQ, 9LR,
8NF, 2AGJ, bZC, 9EG, 9GY, 9GJ, 8NH,
aDV, 9FV, 9HX, 9ABD, 9PC, 8AHI, 8PA,
8CS. He also reports that he copied New
Year’s messages from 2AGJ and 8NH for
over two hours! 9RP was reported as
QSA by 2PM and 5ZC during December.

Although New Orleans is not properly in
our territory, an opportunity of opening
such a route was presented and we took
advantage of it, but will beg Mr. Hebert’s
pardon for our intrusion upon his territory.

Station 9RW, at Sheboygan, Wis., asks
that all stations hearing his sigs will please
notify him, as he is a new station and
wishes to determine his range.

Mr. Guy E. Wilson of station 9EP at
Kansas City, Mo., has been made assistant
to station 9QM, also of Kansas City, on
Branch Route No. 21.

The Scott High School of Toledo, Ohio,
formerly 8JO, has a special license and
its call is now 8ZL.

As -we write this report, we are upon
the eve of what promises to be the great-
est event in amateur wireless work,. We
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refer to the Trans-Continental Relay
which is to be sent via A. R. R. L. routes
from the Atlantic to the Pacific. A full
report of this great undertaking will be
found eisewhere.

CHANGES ON TRUNK LINES.

A few changes have been made in the
personnal of the Routes: 8SK, now 8ZP,
at Buffalo, has replaced 8JX on Route A.

Route E has been extended to New Or-
ledns via 5ZC, 5AX, 5ZS, FBB.

‘Station 9IK is now using waves of 200
and 425 meters under the call of 9ZN.

Asterisks (*) denoting trunk line sta-
tions should be placed after the following
stations in the report of Trunk Lines A,
B, and G, in the January issue:

Cambridge, Mass, 1LE; Fall River,
Mass., 1ZF; Northampton, Mass.,, 1ZL;
Valley Stream, L. I, 2LK; Albany, N. Y.,
2AGJ; Buffalo, N. Y., 8SK; Cleveland,
Ohio, 8JZ; St. Mary’s, Qhio, 8NH; Chica-
wo, Ill., 9ZN; (9IK); Grand Forks, N. D.,
9XN. The rest are correct as given.

(Signed) R. H. G. MATHEWS, Manager,
1316 Carmen Ave.,
Chicago, Ill.
9ZN (9IK).

3 ok o ok sk

REPORT OF TRUNK LINES
l‘B” and l‘Fl’

December (1916) Tests

Decemeber 3rd.

Sent our *9:50 P. M. QST” for all to
QRT and QRX for relay test message at
10:15 P. M. Transmitted message (“Hur-
ry the radio along”) to and QSLed by
6AAG (Pomona). He calls San Diego
with test message.
same was received direct from 6EA. We
called the northern relayers with no reply.
GAAG did the same. We broadcasted
test message which was QSLed by mail
from 8FT (Palto Alto) and 6DM in Phoe-
nix, Ariz., direct from 6EA.

December 7th.

Sent usual QST. Called 6AAG with no
reply. Transmitted test message (“Carry
me through space’) to and QSLed by 6RG.
Called several relayers up north, but loeal

6RG tells 6AAG that.
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QRM too bad for QSL, so broadcasted test
message which was QSLed by mail from
61T and 6FU (Nordhoff), direct from
6EA.

December 10th.

Sent usual QST. Began using audion
tonight. Sent test message (“Let us all
be on duty’”) to and QSLed by JS (Lodi),
6BY (Richmond), 6HO {Piedmont), and
6RG. JS and 6BY attempted to get test
message up to 7ZH and 7SW, but without
results. We broadcasted same, which was
QSLed by mail from 6RJ (Ione), 6PN
{Acampo), and 6FT.

December 14th.

Followed usual program. Transmitted
test message (“Prove yourselves efficient’”)
to and QSLed by 6AAG, 6BY, and 6RG.
Local QRM was very bad, especially from
a spark coil ham. Broadcasted same with
no QSLed by mail.

December 17th.

Began same as usual. Sent test mes-
sage (“Able amateurs are appointed”) to
and QSLed by 6ZW (Bakersfield) and
6BY. 6ZW QSRs same to 6BJ (Center-
ville). Local QRM bad tonight. Broad-
casted fest message and was QSLed by
mail from 6AU (San Jose), 6FT, and JS,
who QSRd same to 6HH, 6KU, 6PN, and
6RJ.

December 21st.

Same as above. Radioed test message
(“Competent workers are needed’’) to and.
QSLed by 6AAG and 6BY. He tells us
that 6ZW received message direct from
6EA. 6BY and 6ZW sent same to JS.
6BJ, 6BY, and JS called KDP without
answer. Sent message broadcast and
QSLed by mail from 6AU and 68R (San
Diego) direct from 6EA. 6PN received
test message from 6ZW. 6FT will not be
on duty tonight. Will spend a few days
with a friend at Pacific Grove near Santa
Cruz,

December 24th.

Began the usual way. Sent test mes-
sage {“Merry Xmas to you all”) to and
QSLed by 6CR (Fullerton). He told us
that 6AAG had pole trouble from strong
wind. Broadcasted message.

December 28th.

Started in the same way. Called 6AAG
with no answer. 6EA and 60K sent fest
message (‘“Show what you can do”) to and
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QSLed by 6BJ. 6KU (Walnut Grove)
calls KDP with no reply. Broadcasted
test message. 6AU received same from
6BJ and QSLed by mail to us.

December 31st.

Test message: ‘“‘Start the New Year
right.”” Local QRM pretty bad tonight.
Broadcasted relay test message to relayers
up north, down south, and to the east.
80K sends test message to 6BJ. Sent
New Year’s Greetings to all relayers on
our Trunk Lines after twelve o’clock.

Great credit is given to 6AAG, 6FT,
6RG, and 6HO for being on the job regu-
larly.

{Signed) SEEFRED BROS., Managers,
' 6EA.

TRUNK LINES, B, F, AND H TO DATE.
TRUNK LINE “B”

PORTLAND, ORE.
KDP
I.LA GRANDE, ORE.
TZH
KUNA, IDAHO
HER
SALT LAKE CITY, UTAH
6ZV and 6SL
RICHFIELD, UTAH
6AL
VICTOR, COLO.
KIW
DENVER, COLO.
KIX
?
?
LINCOLN, NEB.
9AHR
ST. JOSEPH, MO.
9HU
LEAVENWORTH, KANS.
ALS
TOPEKA, KANS.
9IW
LAWRENCE, KANS.
9LQ
KANSAS CITY, MO.
9IMQ, 9EP, and 9LO
.COLUMBIA, MO.
9HX . )
CAPE GIRARDEATU, MO.
INN

TRUNK LINE “F”
SAN DIEGO, CAL.
6RG and 6SR
L.OS ANGELES, CAL.
6EA and 60K
BAKERSFIELD, CAL.
6ZW

" FRESNO, CAL.

67F and 6ZD ‘ ©n
SAN JOSE, CAL. '
6AU ‘
PALO ALTO, CAL.
G6ET &
CENTERVILLE, CAL.
6BJ
HAYWARD, CAL.
651
ALAMEDA, CAL.
6AHN
PIEDMONT, CAL.
6HO
BERKELEY, CAL.
GWL and 6JZ
RICHMOND, CAL.
6BY
STOCKTON, CAL. -
6SH
LODI, CAL.
I8
ACAMPO, CAL.
6PN
1ONE, CAL.
6RJ
RENO, NEV.
6AV
?
PORTLAND, ORE.
KDP
LACEY, WASH.
7YS
HOQUIAM, WASH.
7DJ ‘
TRUNK LINE “H”
L.OS ANGELES, CAL.
6KEA and 60K
POMONA, CAL.

6AAG
REDLANDS, CAL.
6BV
PHOENIX, ARIZ.
6DM

DALLAS, TEX.
5DU and 5ZC
KANSAS CITY, MO.
9MQ, 9EP, and 810

February, 1917
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ANNOUNCEMENTS.

Relay. test messages will be sent out
from here (6EA) at 8:15 P. M. (Western
Time) every Thursday and Sunday here-
after. We want all relayers to try and
be on the job these nights.

Any relay station appointed on Trunk
Lines B, F and H, who wants to know
if he is still on the list will find out in
QST magazine each month, as there are
a few of the fellows we are dropping off
the list on account of not being on the

_job often enough on test nights, and who
are not taking much, interest in the relay- -

ing of test messages.

(Signed) SEEFRED BROS.,
343 Fremont Ave.,
’ Los Angeles, Cal.

EES E 2]

CALL LISTS OF STATIONS HEARD BY
“' OUR TRUNK LINE STATIONS
e DURING DECEMBER

Heard at 5ED, Houston, Texas: SNF, &NH,
RAEZ, 8JZ, 2AEH, 8YL-9Y0Q, 9MQ, 9NN, $GY,
YAET. 9ABD, 9HX,. 9JW, 9WC, 9VY, SWG, 9GJ,
4BA, OME, 9ZN, 9AHQ, 9DV, 9AKP, 9EP, SNE,
9AGB, 9FW, 9EG, 9AZ, 9AMI, 9JI, 9YS, 9TA,
9QIL, 9UK, 9AAD, 9PF, 9DH, 9ZL, 9VP, VN,
5AD, bDX, 5DU, 5AX, 5ZC, 5YG, 5AY, 5BV, 52ZM,
5BP, 5ZA, 5BT, 5AB, 5EF, 5DC, #BJ, §28, 5BB,
1AC, 1AM, . '

Stations veporiing having heard 5ED—5DX, 5AX
5AD, BBV, 5BP, 5ZS, 5BB, 4AW, 5ZM, SAEZ,
9GY, 9ABD, 9ZN, 9EP, 9PC, 9HX, 9JW, 9WC,
IWG, 9AMI, 9CJ, 9TA, 6DM, SHY, 8YW, 8TQ.

Stations outside 8 & 9 districts heard at 9GV—
VN, 11Z, 141, ZDG, 2AGJ, 2LK, 2PM, 2JD, 2PH,
2ABG, 2ATR, 3UF, 3NG, 38Q, 328, 3XC, 4CL,
1AA, 4AM, BBV, 5DG, 5DU, 5BB, 5ED, 5AP,
5BJ, 5BP, 5AX, 5AM, 5CO, 5ZD, 5%C, 5YG, HZM,

OF these the followini heard %GV, 1ZL, 2ZAGJ,
2LK. 5BV, 5DU, 5BB, 5ED, 5BP, 5AX, SZM.

'Mr. Kern also reports hearing 55 eights and 107
nines.during December,

HEARD 'AT 8JA, Cleveland, Ohio

1ZL, 22V, 2ABG, 2TL, {AC, 4AA, 5BV, 8AEQ,
SAIR, 8OU, &NF, 8ALM. 8NQ, 8VX, 8AAK, 9XN,
9RW, 9AGK, 9ZL, 9AGB, 9AEV, 9KV, 9EG, 9BA,
AJW, 9AAB, 9HX, 9AMI, 9YO, 9DV, 9GY, 9HQ,
SABD, 9VY, aTA, 9NN, 9GJ, 2ABG, 2JU, 2PY,
2UF, 5AX, 5ZM, 8NF, $ALM, SAOF, SAKY, SK'T,
RAKJ, 8ARH, 8AKG. 83%ZX, §ZW, 8KS. SEG, SLB,
¥ANG, BABE, 8KW, 9MQ, 8RBJ, 9JB, SAIN, 9ABK,
YGU, 9RW, 9DM, YAHK, 9EP, 9AMY, 9ADP, OPF,
GAY, SAAR, 9PI, 9ZN.

Most distant amateur worked was 9$JW Topeka,
Kans., about 800 miles.
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HEARD AT 2AGJ, ALBANY, N. Y.

1ZM, 11Z, 1VN, 1EC, 1UU, 1ZL, £LK, 2ABG,
2PM, 2JD, 2ZP, 2FS, 2JU, 8BD, 38Z, $ZS, 3AEP,
3TQ, 3RO, 4AA, 4CL, 4DI, 5BV, §NH, 8JZ, BAAK,
RXA, 8KF, 8JA, §VP, RAEH, 80H, 8EG, 8VX,
HAEZ, 8YO0, 3AKM, 5NG, SNF, 8AOF, 8CO, 8YE,
sYI, 8ACW, BKS, 3RS, 8QK, SAKP, 8CL, SED,
27P, 8LK, %AGR, 3AIR, 8CR, 80U, $ASG, 9ZN,
9GY, 9WG, 9LR, 9PC, 9VY, 9Y0, 9NU, 9HQ,
9WO, 9CM, 9AAB, 9ABD, 9EG, 9GJ, 9¢DK, 9CS,
971, 9JI, 9NN, 9IC, 9DC, 9ON, 9TA, 9JB, 9AU,
93¢, 9ACM, 9WC, 9BA, 9GU, 9UH, 9QR, 9HX,
SNW, YAMY, 9ALD.

HEARD AT STATION gMQ, OVER 125 MILES
DISTANT.

9QN, 8AEZ, 9RD, 5QM, 9HQ, 9EM, BCS, 9AKP,
52C, 8X0, 5ED, 9GY,. 9GJ, .KIK Denver, 9ABD,
$EG, 9RP, 5YG, 9AAYZ, 8A0I, 9TR, 9HX, 5BV,
YBW, 9AHO, 9CP, 9MN,8YL, 5DC, 9UY, 9PC,
SLR, 9NN, 9¥P, 9AGH, KIY Colo. Ass Colo., X0,
9YG, 9XV, 9YO, 8NH, 9AKP, $AC, SN, 8NT, 5AD,
9AAB, 9J0O, 9DV, 9DB, 9AIM, 9UH, 9AMI, 9MK,
9AHR, 8JY, 9HS, 5DU, 9FY, 9ALW, 9ANC, KIW

Vietor, Colo., 8XA, 9XN, 9XC, §WZ, 9INW, 9NU,

aQ¥, 9ZI, 978, 9ZF Denver, 9YI, 9YA, 9XQ, 9AGT,
aUZ, 8ZL, 9VH, 9QF, 9ACM, 8JZ, 9Z0, 9AAT.
Heard at station 9EP, over 125 milegs distant
97ZN, 9PC, BCS, 9ZI, 5ZC, 9EM, 9AATJ, 9CP, 8AEH,
5DC, 8ZW, 9GJ, 9LR, 9ZF, 4DG, 9VP, 9YD, 5AM,
8AKP, R8AEZ, 9HS, 9FW, 5AX, BARH, 9ABD,
9AHO, 8PA, 3ED, 9DK, 5BV, 8XA, 9WG, 9AAB,
9RD, 5DU, 9BA, 5BT, 5ZM, 9DV, 9MN, =SK,

. 4UZ, 9DB, 9Fs. 9PF, §NH, 3%AMO, 3JO, 3JA,

%AO0F, 9EN, 5BB, 9NW, YHX, 8YL, %AHR, 9MK,
9FP, 9UY, 9YO0, 94L, 9UC, 9TR, 8MB, 80H, 9JI,
9AKL, 9BJ, 9EG, 5ZS, 9AMI, 9NN, 9PI, B8ASG,
5YG, 8NF, 9HQ, $BW, 41C, 98Y, 8YI, 9UK, 9A0QU,
8C0O, SAFI 9BN, 9VY, 9JB, 9WR, 9GY, 9LW,
9WH.

So far ths season the following stations have
been received:
9HS, 9YA, 9Y0, 9GJ, 9ZN, 9GY, 9ZN, 9ACM,
90Q, 9IP, 98P, 9ABD, 9TA, 9EG, 9WG, 9HQ, SWO,
9LT, 9LR, 9IC, 9GR, 9BD, 9VY, 9HY, 9WC, 9RD,
$TP, 9XR, 9XC, 9XE, 9XD, 9XC, 9ZS, 9HX, 9NN,

_9ME, 9UC, 9FW, 9AKP, 9TR, 9CF, 9AM, 9AM],

9MQ, 9NW, 9LK, 9MY, 9A0F, SAY, 9FP, 9LW,
WU, 9BA, 4DB, 9DV, 9RW, 9YI, 9XA, 9YS§,
YALM, »AEZ, 8NH, 8NT, 8JZ, 8JY, 8CX, RPA,
RXA, 8C0O, 8NY, 8ASG, 8KS, 8YL, 5AX, 5BV, 5BB,
SED, BZS, HZC, 5ZA, 4AA.

Have worked with and heard by: DK, 9ME,
9BA, 9WU, 9LW, 9ZN, 9UC, 9ALM, 9AHO, 9FW,
UNW, 9HS, 9PF, SABD, 9AMI, 9VP, 8NH, 8AJM,
8CL, 5BV, 5BB, 4AA.—QSA.

So far have handled 19 messages.

Heard at Sheboygan, Wis., as follows: 1ZM,
ZAGJ, 2PM, 5AA, 5DU, 5BV, 5X0, 5YG, 5ZC,
SAAK, BAEH, BAEZ, SAIR, 8AEK, RAOI, 3ASG.
BCL 8CO, 808, RIF, 8JA, 8JX, SJV, 8JZ, S8KS,
“NE, xNIF, #NH, §NQ, $O0H, 3PA, &SK, 8XA,
AYO., 8YL, 8ZW, 9AAB, YAAZ, 9ABD, 9ACM,
UADL., 9AGB, 9AHD, 9AHO, 9AKP, 9AKW, 9A0J,
HAMI, 9AMY, SAU, 9AZ, 9BA, 9CI', 9BD, 9DV,
9EG, 9EP, 9EY, 9FY, 9GE, 9GJ, 9GN, 9GY, 9HQ,
9HX, 91C, 9IK, 9JI, 9JW, 9MK, 9MQ, 9NN, 9NU,
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90N, 9PC, 9PC, 9PF, 9PH, ¥QV, YRD, 9TA, UH,
8VY, 9WC, 9WF, 9WG, 9XD, 9XM, 9XR, 9YA,
9YI, 9YO, 9ZF, 9ZI, 9ZL, 9ZN, 9ZS. CR, HB, PY,
WS.

Following is list of stations heard at 5BV be-
tween Nov. 1 and Dec. 11.

4AA, 4AT, 4DD, 4DG, 4DI, 5AM, BAA, 5AX,
5BB, 5BT, 5C0, 5DU, 5EF, 5EP, 8AOF, 8AOL
RASG, 8CL, 8CS, 8CX, 8JY, 8JZ, 8KS, 8LJ, 8LT,
&NF, 8NH, 80H, 8§PA, $UT, 9AAR, 9AAB, 9AAU,
9AAZ, 9ABD, 9ABM, 9ACE, $ACM, 9ADW, 9AEG,
9AEV, 9AGB, 9AGH, 9AHA, 9AHO, 9AIK, 9AIM,
9AIT, 9AJ, 9AU, 9AW, 9BA, 9BJ, 9BL, 9BW,
9DB, 9DG, 9DH, 9DK, 9DV, 9DW, 9EG, 9EU, SED,
9FR, 9FW, 9GJ, 9GE, 9GR, 9GY, 9HQ, 9HS, 9HU,
OHX, 9IC, 9IF, 9ZN, 9IT, 9JI, 9JO, 9J8, 9JW,
9KG, 9LM, 9LW, 9LX, 9ME, 9MK, $ML, 9MN,
9MQ, 9MR. 9NC, 9NE, 9NN, 9NW, 90N, SPC,
4PF, 9PI, 9PO, 9QI, 9QM, 9RD, 9RP, 95D, 98I,
9TA, 9UK, 9UH, 9UY, 9VH, 9VO, 9VP, 9VY, SWT,
YWG, 9WI, 9WU, 5ZC, 5YG, 5ZM, 5ZS, #XA,
4Y1, 8YO

Have been heard at Brooke, Va Grove City, Va.,
ZAGJ, 2YM, 1ZM and 2PM.

HEARD AT 9ADL, MILWAUKEE, WIS.
9ABD, 9AAB, 9AIV, 9AGA, 9AMI, 9AMY, 9AHK,
9BV, 9BF, 98BS, 9BD, 9CE, 9CF, 9DB, $EF, 9EM,
9EN, 9FK, 9GY, 9GV 9HL, 9HQ, 9IC, 9ZN, 9JC,
9B, 9JI, 9JP, 9KU, 9KY, 9LX, YLR, 9MM, 9IMQ,
GMY, 9NN, 9NC, 9ND, 9NU, 90M, SOR, 9PC
9PK, 9RW, 9RP, 9RX, 9S8P, 9TA, ITK, 9UR,
9UT. 9VK, 9VY, 9WF, 9WC, 9XE, 9XM, 9XN,
97S, 8AAB, 8AEZ, 8JI, 8JX, 8JZ, 8NH, 8YO, 8XA,
SAOR, 7BD, 6EA, 5BV, 5DU, 5ED, 5ZC, 3AMP,
ARO, 2AGJ, 2AJG, 2IB, 1ZL.
If anyone hears 9ADL, I would consider it a
big favor if they would drop me a card.
CLARENCE F. BATES,
2015 Wells St.,
Milwaukee, Wis.
{9ADL)

LIST OF STATIONS HEARD DURING DECEM-
BER 1916 AT 8NH.

11z, 125, 1ZM, 2ABG, 2AGJ, 2AGM, 2BM, 2JD,
25U, 2LK, 2PY, 2RD, 2RL, 2ZK, 2ZP, 8ATR, 8NB,
3UF, 3UD, 3ZW, 3XC, 4AA, 4CL, 4DD, 5AM,
5AX, 5BB, 5BI, 5BT, 5BU, 5BV, 5DU, 5ED, 5YG,
520, HZM, BZS, BAAK, BAEH, 8AF, BAFE, BAFI,
SAGK, SAIR, 8AKZ, 8A0I, SARE, SARH, 8BX,
®CL, 8CO, 8CP, 8CS, 8CX, 8CY, S8ED, 8EG, 8HJ,
81Q, 81V, 8JA, 8JG, 8JY, 8JZ, 8KI, 8KS, 8LE,
sLX, 8NE, 8NF, 8NN, 8NQ. 8NY, 80E, 8PK, 8QK,
8TY, SVA, §VY, 8VP, 8VX, 8XA, 8YI, 8ZW, 8ZX,
87.J, SAAB, 9AAR, 9AAU, 9ABD, 9ACM, SADW,
' 9AEG, 9AEV, 9AGB, 9AGH, 9AHO, 9AIK, 9AKP,
9AKD, 9ALE, 9AMI, 9AMY, 9AMT, 9BA, 9BJ,
9CP, 9BD, 9DC, 9DK, 9DL, 9DM, 9DV, 9EG, IEN,
9EP, 9FF, 9GE, 9GJ, 9GY, 9HQ, 9HU, 9HX, 9IqG,
9JB, 8JI, 9JW, 9KU, 3KV, 9LR, 9LW, 9IME, 9MN,
oMQ. 9NU, 9NW, 9QN, 90Y, 9PF, 9PI, 9RD, 9RP,
9RW, 98X, 9UC, 9UX, 9UY, 9VM, 9VP, SWC,
SWG, 9XN, 9YA, 9YI, 9YO, 9YS, 9ZL, 9ZN, BCH
tBattle Creek), FD (Bristol, Tenn.) GRP.

HEARD AT 9ZN, CHICAGO, ILL.
1Z1L, 2AGJ, 2LK, 2RL, 2JD, 2ABG, 2JE, 2NC,

February, 1917

il

3SZ, 3NQ, 3UF, 4TQ, 4CL, 4AA, 5ZC, 5BV, 5AX,
#DU, SED, 5ZS, 8NH, 8ACK, 8JZ, S8AEZ, 30H,
BAF, 8JX, 8JA, 8AOI, 8CS, 8JY, 8KS, §YI, 8ZL,
¥XA, BZA, 8ZX, 8VP, 8CL, 8VX, 8LW, 8ZW, 8CO,
2YL, 8MW, 8YO, 9GY, 9ABD, 9PC, 9MY, 9NU,
9AMI, MQ, 9VY, 9UQ, 9AZ, 9EG, 9ACO, 9BD,
SAMY, 9AHO, 9AHK, 9BJ, 9PF, 9JI, 9BA, YGE,
9BF, 9MK, 9RE, 9HQ, 9GS, 9QJ, 9INW, 9UH,
9FW, 9HX, 9ZL, 9ACE, 9AKP, 9NN, 9GJ, 9HS,
9RX, 9RD, 9EP, BSAAU, 9DK, 9JW, 9CP, 9AKT,
9WS, 9DM, 9DC, 9LR, 9ZR, 9ACM, 98P, 9Z0.

Record transmitting distance during De-
cember was NRV, lying at anchor in Mo-
bile Bay, who reports 9ZN signals very
QSA on a silicon detector.

NRV also reports hearing 9DM, 9GV,
8YL, and several more.

e ok N

MONTHLY REPORT OF TRUNK LI&ES
‘lC" and I‘D"

A. A, Hebert, Manager.

It has been decided to extend Branch
Line No. 2, from Atlantic City, N. J., to
Rehoboth Beach, Del.,, and the Branch
now routes as follows:

PHILADELPHIA, PA.
3AEP-James F. Rau.

COLLINGSWOOD, N. J.
3NM-—-Geo. Haldeman.

ATLANTIC CITY, N. J.
31IF-—Earle Godfrey.

ANGLESEA, N. J.
8UZ—Thos. W. Braidwood.

REHOBOTH BEACH, DEL.
3CY—? ?

Mr. J. 0. Smith, (2LK) 47 Catherine
Street, Valley Stream, Long Island, N. Y.,
has been appointed Distriet Superintend-
ent for the States of New York and Con-
necticut, and will have charge of all sta-
tions within that territory. All members
on others interested within said district
should communicate with Mr. Smith.

LINE “C”

NEWARK, N. J.

Put 2ALF. A. W. Manchee in place
of 2AQ, D. N. Corson.’

STAR STATIONS

3AEP, James F. Rau, Philadelphia, Pa.
4AA, W. J. Pope, Athens, Ga.
4AC, Elmer Rice, Jacksonville, Fia.
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DISTRICT OF FLORIDA AND GEGCRGIA

John C. Cooper, Supt. Jacksonville, Fla.

Mr. Cooper reports that communication
under favorable conditions has been es-
tablished between 4AC, Jacksonville, Fla.,
and 4AW, Tampa, Fla., and between 4AC,
and 4CL, Atlanta, also between 4AC and
4AA, Athens, Ga., 4AC has also worked
4DI, Winston Salem, N. C.

1t therefore appears that traffic can be
handled from Tampa to Athens, and thence
to almost any point North, East or West,
as 4AA has such a wide range.

During this month a test will be con-
ducted between New York and Jackson-
ville over three different routes to find
out which route is most available, and this
should prove very interesting.

Three letters from Southern members
addressed to Mr. Cooper are herewith
quoted:

Athens, Ga., Dec. 26th, 19186.

I beg to acknowledge receipt of your
favor of the 24th inst. relative to work
done by stations in Georgia and Florida,
and hasten to reply immediately.

I have worked the following stations
this Fall and Winter so far:
4CK, 4D], 4AC, 4AM, S8AEZ, SNH, 8VX, 8XA,
$ALE, 8JA, 8QK, 8AEH, 88K, 8QH, 82X, 8YO, 9PC
SWF, 9UC, 9ABD, 9PI, 9VY, 9ZL, 9GY.

I have had the following acknowledge-
ment from those who have heard me:

8YI—3AFA—8CS (Saginaw, Mich.
reports hearing me constantly for the past
two months very loud and clear.) 9AU—
9AQ—4BY—-4BC—4CA—5XM.

The following stations have been heard
at 4AA this Fall and Winter, using single
Audion-Tron and short wave tuner:

9YI, 5YA, 8YA, 8ZX, 5ZH, 8YO, 5ZC, 9XE, 9YA,
9YO, 8YL, 9ZL, 5ZM, 1ZL, 8YI 9XR, 8XW, 8XA,
2JA, 2JU, 3AGJ, 2CB, 2LK, 8RO, 8UF, 8MF, 8QK,
80H, SAGF, BAMY, LR, 8IK, 8AAK, 8CK, 8ME,
%AMF, 8AEZ, 9VY, SLR, 9WF, 5ABD, 9NN, 9JB,
9PI, 9MQ 9I0, 9CF, 9AU, 9BD, 9ME, 8NQ, 9IK,
40K, 4DI, 4AF, 4AC, 4EI, 4AW, 4AG, FED, 4AM,
BBV, 5DU, 5BB, 8BK, 5AX, 5AP, SAOH, SALE,
8AMG, 8JW, 8AEH, 8JB, 8ACK, 8NH, SET, 8VX,
8JA, 8NF, 8ASG, 8JK, 8JZ, 8NQ, 8CS, 8HQ, SAL,
8CL, 9DY, 9NQ, 9PC, 9GU, 9AGC, 9BA, 9MZ,
9MK, 9UK, 9KG, 9JG, 9ACM, 9GJ, 9UC, 9AEW,
9AEG, 9WG, 9IM, 9HK, 90N, 9AAB, DK, 9DB,
9JI, 9HQ, 9JW, 9FY.

In put to transformer at any time this
winter has not exceeded 350 Watts.
Coupling on oscillation transformer loose.
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For my location and with all of my
receiving set home made and rather loose-
ly connected up on account of constantly
changing for experimental purposes, the
above is a pretty good bunch of stations
to be heard. Some of the above are heard
only at infrequent intervals but the ma-
jority of them are heard regularly when
conditions are fairly good.

The weather has been extremely unfav-
orable for radio work for the past week
or ten days, there being a great deal of
static most of the time and many stations
heard coming in mushy and not clear and
sharp as they do in good weather.

I worked 5AM at Birmingham recently
at a few minutes after six p. m. Eastern

"Standard time, but lost him quickly on ac-

count of his fading.

The gaps we face to be bridged in this
section are simply unheard of with the
fellows west, north and east, excepting of

~eourse the extreme west, there conditions

are much more favorable than here in the
south, I understand.

I am frank to state that we are going
to have a hard time doing any relay work
to amout to anything until we get more
stations to fill in the long gaps.

I get 4AC quite strong when conditions
are good, but QRM on his wave iz some-
thing terrifie, especially from 9ABD who
simply smothers him completely and makes
work absolutely out of the gquestion.

I hope we can accomplish a great more
from now on until spring than we have
done so far.

Wishing you a Happy and Prosperous
New Year, I beg to remain, Sincerely

yours,
(Signed) W. J. POPR.”

Mr. P. H. Wall, (4AW) Tampa, Fla.,
reports having communicated with the fol-
lowing stations:

4BW, 4CD and has heard the following: 4CK, 4AM,
4AA, 5BV, §BB, 5AX, 5AP, 8AE, 8NH, BAZ, 5ZC,
IYW, 8VY, INW, 9WF, 9ABD, 9BA, 9MQ, 9ME,
9UC, 9J1, 9HX, 9GL.

Mr. ELMER RICE, (4AC) Jacksonville, Fla.,
reports workng with 4AA, 4AW, 4CL, 4DI, and has
heard the following: 2JU, 3SZ, 4AM, 4DD, 4DG,
4DI, 6AM, 5BV, 5DU, BED, bZC, 5ZM, 8CO0, 8JA,
8NH, 8XA, 8YL, 3Y0, 82X, 8ARZ, 9BA, 9GJ, 9UC,
VY, 9ZL.
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DISTRICT OF VIRGINIA AND NORTH
CAROLINA

Mr. W. T. Gravely, (3R0O) Danville, Va.

Mr. Gravely reports that there is not
much to say at this writing as the sta-
tions in his section are not doing very
much, 3SZ has been recently tuned down
to 200 meters by the Radio Inspector, and
is now radiating less than one ampere.
3WE (Roanoke), will soon be on with his
14 kw set and as soon as his Rotary Gap
arrives.  Nothing has been heard from
Richmond. _

3RO, Danville, Va., heard the followng stations
during the month of December: 1DK, 2ABD, 2IG,
2JD, 2JI, 2LK, 2RL, 3AI 3CK, 3NK, 3ZW, 4AC,
4DG, 5DM, 5MS, 5ZM, SAEH, 8ASG, 8AEZ, 8AH,
8AX, SALE, 8CS. 8CL, 8CI, 8AWA, 8FR, 8KS,
8JZ, 8ZK, SNH, 8XA, 8YI, 8JI, 80H, 8JG, 8VP,
8IK, 8JY, 9UC, 9BG, 9VY, 9NY, 9EP, 9PC, 9WG,
9AX, 9JI, 9UH, 9ABD, 9AIK, 9DX, 9AL, 9GO,
9SD.

ok kg

DISTRICT OF NEW YORK AND CON-
NECTICUT
Mr. J. O. Smith, (2LK) Superintendent,
Valley Stream, Long Island.

Mr. Smith’s report is so interesting that
same is quoted herewith in full:

“Great advance in efficiency and reliabil-
ity of service were made by the stations
in this district during the year just closed,
and especially during the last half of it.
Through the efforts of the League Officers
and a number of the best stations, a re-
liable and accurate service for handlihg
relay message work has been -built up and
more regular traffic has been handled the
past year than in any other year in the
history of amateur radio.

There-have been amateur stations handl-
ing messages, of course, for a long time,
but in an unorganized, uncertain way.
This year, especially, through the efforts
of the various district managers and su-
perintendents, this force of amateur ra-
dio stations has been organized into a de-
pendable whole and the amount of traffic
handled and the accuracy and promptness
with which this has been done is gratify-
ing beyond description to those who have
the real interest of amateur radio at heart.

The regenerative sets now coming into
general use have been a great factor in
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the increased efficiency of many stations,
and ‘'a better understanding of the possi-
bilities of a sending outfit of even small
power when properly tuned have also been
a great step toward greater efficiency.

. A lot has been accomplished in the past
year, but a lot remains to be done. The
amateur who will not recognize the bene-
fit of organized effort, or who does not
grasp its true meaning, is, untortunatelv
still with us.

The second district contains over 1,000
licensed stations most of whom' are situat-
ed within a radius of fifty miles from the
center of New York City and the conse-
quent interference makes it impossible to
do satisfactory long-distance. work until
after midnight. It is not at all an uncom-
mon thing to hear some of the Star relay
stations keep working on .long distance
traffic until approaching daylight puts an
end to it. :

During December the bulk of the
through business in this district has been
handled by stations . 2ABG, 2ZP, 2AGJ,
2BO and 2LK, also via the Hudson River
route, 2CE, 2DA, 2BM and 2AGJ. The
trank lines between New York and the
West have, in fact, been in such good
shape that messages have frequently been
handled and delivered on a twenty four
hour schedule been New York and Chi-
cago, both ways. Station 2AGJ handled
forty-two messages in oneé night. During
the last half of the month considerable
traffic was handled direct betWeen 2ABG,
2LK and 9ZN and 9GY.

Communication with points South is not
yet in dependable shape, although some
traffic has been handled between Second
District stations and 3ZW and BZW.

The writer hopes that by the time this
issue of QST reaches its readers that a
dependable and prompt relay service will
have been established between New York
and New England. At the i)resent writ-
ing it is not possible to get traffic through
to New Haven, Hartford, Worcester, Bos-
ton or other points, except at rare inter-
vals. This condition must of course
be remedied as soon as possible, altho the
undoubtedly natural obstacles to success-
ful working over this particular territory,
have been known to radio operators for
vears, so that the difficulty will be no



February, 1917

mean one to overcome. .

A New branch line running the length
of Long Island is being organized and it
may be possible to get into Connecticut
that way. Exact details, including the sta-
tions selected, will be published in a later
issue. :
It is also intended to organize a new
line through the center of New York from
New York City to Buffalo, which will take
care of parts of the state not now touched.

A new plan has been tried out in Brook-
lyn, where 2BO has been made the cen-
tral collecting and distributing point for
all Brooklyn traffic, and the arrangement
has so far worked out very well. A simi-
lar arrangement will also be made at other
points such as New York City later on.”

To the foregoing your manager gives
below some of the traffic handled by sta-
tions which have been doing wunusually
good work during December:
2LK, sent 100 and received 101 messages
—-the long distance work was carried on
with 1CM, 1ZD, 8ZW, 8YL, 8ZW, 8VX,
8YI, 8JZ, 8NH, 9GY, 9ZN.

3WN, is our old reliable between New
York and Philadelphia and handled 66
messages during the month, and is to be
commended for his daylight work with
3AFA.

2ABG is another good worker and has v

to his credit for December 203 messages—
Long distance work with 2AGJ, 8KK, 8JA,
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9ABD, 9ZN, 1ZD, 8ALE, 8QK, 8CO.

" For the past two weeks a great deal of
QRM has been occasioned by some hare-
brained individual in this vicinity “sitting”
on his key the whole evening, making it
impossible to do any kind of work with
distant stations. Qur members are on the
watch for the individual, and if found it
is our intention to make an example of
him.

Trunk Line “D" insofar as real good
relay work is concerned is practieally dead,
due mostly to so many of the stations not
properly equipped. We are now looking
over the field to find a good member, one
who is desirous of working hard, and offer
him the position of District Superintend-
ent for the State of Pennsylvania, feel-
ing that one on the ground will be able
to accomplish much more than has been
done in the past.

No other complaint can be made, as
the members are certainly showing their
loyalty by doing good work and offering
good advices.

This counts a great deal to the officers
of the League, and brings one more
thought to the mind: DO NOT FORGET
YOUR DUES AND SUBSCRIPTION TO
QST. '

ARTHUR A. HEBERT,
246 Highfield Lane,
Nutley, N. J. 2ZH.

EE LT

Don’t Throw Them Away Any More

Here is a new one. It comes o us from
Oberlin, Ohio, from Mr. H. Gould, whomwe
know better as 8QK.  That the scheme
works is proven by the fact that we hear
him QSA here at Headquarters in Hartford,
Conn. He keeps all his old run out dry
cells and takes off the paper coverings and
connects them together on a long wire, all
zines together, and buries them all over
the lot. He gets a ground which is a good

one if the soil is anywhere nearly moist.

When we think of the dozens, yes, gross,
we have chucked in the ash barrel we have
a qualm. Why did not 8QK come across
with this idea before? When the “OLD
MAN?’ reads this he will probably sit up
and take notice asweunderstand “Grounds”
is one of his ““rotten” pets. Keep your old
dry cells from now on.
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AMERICAN Rapio
RELAY LEAGUE

OUR COVER

Take a QTA at our cover this time. No-
tice the new style. We think it is very
true to life and notice down in the corner
who drew it. Myr. Ferris, 8AQZ, submitt-
ed this one to us. We did not know we
had such wonderful artists in our ranks.
Perhaps other readers have some ideas

which they would like to see on the front
of QST. 1If you have any kind of a cover
idea and closely connected to it an artist-
ic ability, try a hand at it. We'd all ap-
preciate it and it brightens up our QST.
By the way, did you QRK the cover which
Mr. Hick drew for January ?

THE DANGER SIGNAL UP

Word comes to us that another RELAY
ASSOCIATION is in the making. The in-
tention is said to be to establish compet-
ing Trunk Line Relay Systems like our
own. OQur own members will be asked to
join it on some pretext or other. A coast
to coast or some other kind of a grand
stand play is said to be contemplated in
order to gain publicity and give the thing
a start. Probably a pennant and a button
will also be held out as an extra induce-
ment, under the impression that these
things appeal to us amateurs.

We see danger lurking behind all these
movements. There should not be too
many relay associations, leagues, organiza-
tions, etc. There is not room for them.
They will produce jealousy, animosity, and
bad feeling, and the very first thing which
will follow the arousing of such feelings,
will be “willful interference.” The min-
ute this begins, the Government will take
a hand and judging by what we have just
seen in Washington with our own eyes,
we have reason to believe that if Unecle
Samuel is compelled to take a hand with
us amateurs, it will be a very heavy hand.
These are no idle words. We know where-

of we speak. For example;—Qur friend
5ED down in Houston, Texas wants his
station license renewed when it expires
in the near future. He tells Mr. Mat-
thews, on whose Trunk Line he is, that
he is informed his license will not be re-
newed, probably for no reason that he is
responsible for. Mr. Matthews appeals to
us to save one of the good stations in one
of his important Trunk Lines. We take
it up with the proper Federal authorities,
and the result is the following which is
an extract from a letter to Mr. Maxim -

“I respectfully inform you that by order
of the War Department, this office cannot
issue or renew amateur radio station licens-
es south of Austin, Texas——. In con-
nection with this matter, I wish to state
that I was very much disappointed in the
behavior of the amateurs in that vicinity
and sincerely hope that this will be a lesson
to the amateurs, in general, for the future.
I AM CERTAIN THAT THE WAR DE-
PARTMENT WOULD HAVE NEVER
TAKEN SUCH ACTION IF IT WERE
NOT ABSOLUTELY NECESSARY. I
AM INTERESTED IN THE WORK OF
YOUR LEAGUE AND TRUST THAT AN
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OCCASION OF THIS KIND WILL
NEVER AGAIN OCCUR.”

The capitals are ours. Here we have
“the handwriting on the wall,” and fellow
amateurs, seriously speaking, we must
watch out carefully about getting into quar-
rels amoung ourselves. There will not be
much to Amateur Wireless in these U. S.

SHORT WAVE

We preached, efficient short wave re-
ceivers. Lately, our efforts have taken a
similar turn and we have been crying for
efficient short wave transmitters. We can
remember the fime when there were no
short wave receivers for sale, s0 we feel
that our efforts had something to do with
the advent of this latest piece of appara-
tus. Again, we look forward and advocate
a short wave transmitter. Our receiving
apparatus has reached the stage necessary
for efficient relay work. On the other
hand, many of our transmitters are lagging
behind and getting out of phase. How
long will it be before some of the worthy
manufacturers will commercialize our
idea?

To crystallize this idea, we shall state
more definitely this latest problem. We
relay stations need efficient transmitters
which will work on short wave lengths.
With the present-day apparatus, we can

OUR QST

This little family of amateur radio bugs
is certaxnly a very happy one. From the
letters we have received since the January
isgue, we feel that we might have to enlarge
the dining room table pretty soon. KEven
our Editorial Rooms are beginning to
show signs of living in. Observe that we
said “Rooms.” We have moved into an-
other suite, as we have added one more
closet, we have hopes that we might
gsoon begin to resemble the picture which
heads this dignified Department. One
thing, however, is changed. We shall
have to put in a third figure because there
are three of us now. We thought when
the third one arrived, that we might drop
this typewriter business long enough to
listen in on the Big Trans-continental, but
we know if we stop, this copy will be late,
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A. if we once arouse the Government.
There will also not be much in the busi-
ness of manufacturing apparatus for us
1f we misbehave. We positively must man-
age somehow to maintain PEACE among
ourselves, and before we join other as-
sociations or do anything else likely to
lead to quarreling, let us think twice.

TRANSMITTERS

get efficiency if we work hard enough to
get cur set just right. But to do this,
we have been obliged to purchase a rotary
here, a transformer there, a condenser
somewhere else and the oscillation trans-
former comes from still another direction.
Why does not some manufacturer combine
the apparatus, design it for short leads,
and put it together so we can buy a send- -
ing set which will have an efficiency worthy
of comparison to the shert wave receiver?

We might advance still further and it
is very possible that some type of impulse
excitation could be used. Up to this time,
most of the excitation transmitting has
been carried on with direct current. It
is possible, however, to develop a type of
rotary gap which could be used with some
other apparatus which would develop an
entirely new sending set. How long will
it be before our call is answered?

FAMILY

and then there will be trouble at the print-
ers. Our QST family reminds us of QRM.
It is growing all the time, but unlike QRM,
it grows too slowly to suit us. We have
reached the mighty number of five thous-
and, but our advertisers are trying to have
this doubled. And say, we could double
it over night if every one of us would get
one more to come in and join the family.
Some of us might get two, and this would
make up for those who do not get any.
Every two means QST can be made that
much better because it will give us that
much more money to work with, We feel
we have the “know-how,” but we do not
always have the money. Why not try and
keep this in mind, all of us! Begin to-
day. Two fellows, two coupons. Two
dollars. Two cel;xt stamp. The job is done.
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WHERE ARE WE BOUND?

Has it occurred to any of you fellows
where this relay message traffic is likely
to lead us? It is one of the subjects we
frequently get onto around the table here
at Headquarters when we talk things over.
What is it all going to end in? Here we
are, some five thousand amateur wireless
operators, engaged in handling real traffic
every night in the week. Some stations
handle twenty or thirty messages in a
single night. They give up four or five
hours of good hard work at the key re-
ceiving and transmitting messages from
every part of the country. Their operat-
ing room looks like a real telegraph office,
and they work like real telegraph opera-
tors. When you see them with their
sleeves rolled up, and the inevitable pipe
smoldering away, and the messages coming
in and going out in a steady stream, it
makes you stop and think.

And all this work is independent of all
financial remuneration. It is. done abso-
lutely and simply for the fun of the thing.
And we are not all young men who do
this. Many of us are the heads of fami-
lies with sons who take their trick at the
key also. Some of the stations represent
investments of close to $1,000, and noth-
ing which will improve efficiency is too
expensive to buy, in the case of a sur-
prisingly large number of it.

If the Government continues its policy
of paternal encouragement to us amateurs,
there is no telling where we will go. We
already have receiving apparatus a long
way in advance of the average commercial
receiving equipment. We do not think
anything at all of communicating one
thousand miles with a power input of one
kilowatt or under, and a wave length be-

tween two hundred and three hundred me-
ters. Twenty or thirty of us do this thing
every night in the week. We wonder if a
general communicating system will develop
whereby the private citizen will be able
to communicate with any other private
citizen a long distance away without its
costing anything? We wonder if individ-
wally owned and operated amateur wire-
less stations will have an effect upon long
distance telephone business? If it does,
we wonder what the American Telephone
& Telegraph Company will think about
us? We wonder if the ever increasing de-
mand for amateur apparatus will lead the
manufacturers to develop more and more
sensitive apparatus until all of us easily
hear Honolulu, Japan, South America and
Europe? We wonder if new and valua-
ble patents on short wave apparatus for
amateur use will develop and alter the ex-
isting patent monopoly on wireless manu-
facturer? We wonder if the tremendous
industrial advantage which our country
will enjoy if the amateur is encourged will
lead foreign countries to modify their rig-
id suppression of the amateur wireless
operator and eventually end in its being
possible for us amateurs here in America
to “work” amateurs in foreign countries?
And last of all, we wonder if you and I
some night in the future will sit in our
little room and chat with another fellow
in Germany or France while we listen to
what is going on between a couple of fel-
lows, one in Brazil, and the other in Hon-
olulu? We realize this last is a pretty
wood “wonder” but if we advance as much
in the next ten years as we have in the
past ten, it will be something to confi-
dently expect.

QRM CONTROL

There is no use talking, we must get
busy on this QRM business. FHEvery mail
brings in letters telling about the abso-
lute stagnation of traffic on account of
this nightmare known as QRM. We have
discussed it here at Headquarters a great
many times, and a great many good ideas
have come to the surface. Qur President
has for some months been giving a lot of

his attention to the subject and at the
present time, is awaiting the setting of
dates when he is to have a hearing before
the authorities in Washington. We un-
derstand that there is a possibility of in-
troducing into the new law something
which will lead to better control of QRM.
This strikes us as likely to start something.
It cannot be any worse than it is at the
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present time.

The law is explicit in saying that we
must transmit on a wave not exceeding
200 meters, that we shall have a pure
wave to the extent that no subsidiary
wave shall have an amplitude greater than
ten per cent. of the main wave, and there
i a pretty square toed remark regarding
a decrement not greater than two-tenths.
Of course one kilowatt power input is our
limit, but this is the least of our troubles
because the chief QRMers use considerably
less than one k. w. The big noise which
bothers us if we sit up late enough is the
fellow with the impure wave and the big
decrement. His spark comes in any where
between two hundred and five hundred me-
ters, and he cannot be tuned out any more
than turning over in bed will tune out the
Thomas cat in the backyard. And this
* fellow invariably is one who is not satis-
fied unless he is pounding his key every

plessed minute of the time. Awn enforce-’

ment of the law would be a good thing in
his case, but the great trouble is he is
anywhere from one hundred to five hund-
red miles from the District Radio Inspec-
tor and the latter never hears his catawaul-
ing and we, like a lot of dubs, hesitate to
complain about him.

Another great thorn in our flesh is the
matter of BREVITY. OQur grouchy old
friend, THE OLD MAN, hits the nail on
the head on this subject. Too many of
us spiel too much. We ring in “Say OM
how is the skating up your way,” or “Say
OM how are things anyway,” or “Say
OM how are you and what is the news
down your way.” This sort of thing is
all right if no one else wants to listen ovr
work, but when there are twenty or thirty
who want to listen or have messages to
get through, it makes it very awkward to
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say the least. The law says something
about “unnecessary signalling,” and it also
uses threatening language about interfer-
ing with interstate traffic. If you are try-
ing to get something from somebody over
in the next State, and you fail fo be able
to get it because of the fellow who wants
to know how things are, is the latter not
guilty of interfering with interstate traffie?
1t seems to us there is at least an argument
here. In other words, if we organized our
selves together and agreed to report cases
of unnecessary infractions of the law,
would it not bring about better conditions?
Of course, it might be said that the other
fellow can come back and say that our
relaying is unnecessary. If it is, then we
must accept the responsibility and we will
soon learn to only transmit what is reason-
ably necessary. We ought to not have
much trouble in proving that handling re-
lay traffic was reasonably necessary. ' In
any event it is less unnecessary than idle
conversation.

We have a suggestion recently from one
of our good stations, which. strikes us as
being very much to the point. This is that
we arrange to have certain of our bhest
station owners appointed DEPUTY IN-
SPECTORS. Clothed with this authority
they would be in a position to report fav-
orable and unfavorable conditions to the
District Radio Inspector and the latter
would under the law, be virtually compell-
ed to notify the transgressor that he must
“‘not do it again.” A letter from a Dis-
trict Inspector warning us that we must
not repeat certain practices, would be
something which would be taken seriously
every time. We think it would be a very
good idea if our members would write in
to Headquarters what they think about this
plan, or any other which beats it.

ENTHUSIASM

Somebody told us once that the thing
which put the pep and hustle into things
was ENTHUSIASM. The old fellow was
right. When we see our relay stations
operating far into the night, handling re-
tay traffie; and doing it all from ENTHU-
SIASM, we appreciate what a lot of horse
power there is in this same mixture. In
order to get away from the local QRM,

most of our good relay stations do not
begin operating until an hour or so before
midnight. They keep it up until two and
three o’clock in the morning. 8o as to be
fit for publication, the next day, these fel-
lows go to bed along about seven o'eclock
and get three or four hours sleep. And
they keep it up and enjoy it and build up
reputations for themselves and for the

%
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American Radio Relay League. No won-
der we grow and advance and get stronger
every month. -

Another indication of this wonderful
ENTHUSIASM is the article by Mr. Ver-
milya which begins in this issue. That
our efforts should so inspire Mr. Vermilya
that he is led to write such an extremely
interesting and amusing article, shows that
the thing is contagious. Mr. Vermilya is
no less a person than the Manager of the
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big Marconi station at Cape Cod, known
all over the East as *“Cape Cod,” or WCC.
This makes us appreciate a fact that we
frequently overlook, which is that the gulf
between the COMMERCIAL and ourselves
is not such a yawning chasm as it seems
to be, because it was only yesterday that
these. self-same commercials were ama-
teurs. Keep up your enthusiasm, fellow
bugs, and we will have the strength to
perform miracles.

MENTION QST

Do any of you write to our advertis-
ers? This is something every one of us
ought to consider a part of his job in our
mutual efforts. As you have all noticed,
our advertising columns have become ex-
tremely interesting and instructive read-
ing matter. The different apparatus illus-
trated and described represents a pro-
foundly vast amount of work on the part
of those people who are making it their
business to help us. Incidentally of
course, they earn their living doing this,
but this does not alter the case that they
are leaving no stone unturned to produce
for us the best that brains and money can
produce. These gentlemen, on the other
hand, pay us good money for the privilege

of showing us their apparatus in the pages
of our magazine. Therefore, to make the
deal a sguare one, we must look at our
advertising columns in just a little differ-
ent light than we look at the advertising
eolumns in other magazines. Think about
this, fellows, when you look through our
pages and whenever you see anything
which vou 1hink interests or might inter-
est. you, make an effort to remember to
write a postcard to the manufacturer and
ask him for additional information and be-
fore you finish, make a special point of
MENTIONING QST. This backs us up
when we ask him for another ad and it is
good all around team play in addition.

Concerning Poles for the Amateur

Continued from page 19

The cost of the two towers erected and
painted was only slightly over $500.00.
With present prices for material and labor,
it would be considerably higher. It will
also be higher if you try to get someone
else to erect it for you than yourself—I
had one contractor make me a bid—just to
erect them—of $997.30. Now the main
point of this article is this—any amateur
with a little horse-sense can put up a tower
as high as he wants it, and for far less
expense than one would at first believe pos-
sible.

Rk RR

Who was the first wireless man to trans-
mit without a spark?

Why Noah, of course, when he com-
menced sending from the Ark!

Department of Defence
Continued from page 21

ens. As soon as the outcome of the bat-
tle with the Persians was certain, Philipid-
ist, the greatest runner among the Athen-
ians was dispatched to Athens. After his
arrival at the city, and after he had given
the joyful news to the inhabitants, he fell
dead.

Paul Revere’s ride has a place in our
national history dear to the heart of every
American. It marked the opening of the
actual struggle of the Revolution.

The speed with which the news of the
successful completion of the FErie Canal
was transmitted from Lake Erie to New
York amazed the world of that day. It
was relayed by the sound of cannon, which
had been placed at intervals from one end
of the canal to the other.

Perhaps in the future, the American Am-
ateur will make his mark in history.
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WHO’S WHO IN AMATEUR WIRELESS

fetters.

This will draw us all closer together.

We are often curieus as

to just what the other fellow looks like, and here’s
our chance to see.— Editor

i
E We shall publish each month two pictures of amateurs who have become known by call
|

Phillip H. Gilbert, 6AAG

Mr. Phillip H. Gilbert, 8AAG, of Pomo-
na, Cali., has been in the amateur wire-
less game for nearly five years, during the
latter half of which he has become promi-
nent for his long distance work, so much
so that his signals are quite generally used
as a unit of comparison when discussing
the strength of distant signals.

At present, Mr. Gilbert is acting as an

alternate with 6EA for handling the relay
work at Los Angeles and the combination
is hard to beat.

Becoming personal, Mr. Gilbert is nine-
teen years of age, a graduate of Ponoma
High School and a. enthusiastic Relayer.

Hiram Percy Maxim, 1ZM

Another interesting member of our
“Who’s Who” has been added this time.
This is Hiram Percy Maxim, 1ZM, the
President of The American Radio Relay
League. He has devoted a great deal of
attention to the amateur wireless field.
One of the results has been our efficient
Trunk Line System.

During the past few months, his station,
1ZM, has been gotten into fine working
order. More than one of us have heard
his spark, and we shall all be glad to see
his picture. We all know him but per-
haps this has been the first opportunity of
meeting him.
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First Trans-continental Relay Fails

§ a record for future generations

to smile over, we herewith print.

the story of the first attempt to

run a message from the Atlantic

to the Pacific and get an answer
back the same evening. As the message
would have to run across one of Mr. Mat-
thews’ Trunk Lines, he was selected as
the one to put in charge of the job. He
finally settled upon the night of January
4th, 1917. If we failed, we were to repeat
it the next night. Very perfect detailed
arrangements were worked out, and mili-
tary discipline required. The arrange-
ments were as near perfect as anything
could be, provision being made for every
contingency, except the one which happen-
ed, and which human knowledge at this
date cannot surmount.

A pilot message was to go at 12:20 a.
m. At 12:30 the real message was to fol-
low. The starting point was, the. station
of our President, 1ZM, at Hartford, Conn,,
and the Pacific terminal was at. Hoquiam,
Wash., the station of Mr. Henry W. Blagen,
7DJ. The Hartford Courant was to ask
a question of the Grays Harbor Washing-
tonian at Hoquiam, and the latter was to
answer this question. The question and
the answer were previously exchanged by
the newspapers by mail, and kept secret
s0 as to place the honesty of the trans-
mission beyond question. Post cards ask-
ing amateurs to QRT between 12:30 and
4:00 a. m. on-the nights of January 4th
and 5th, were sent out and the fellows ap-
parently observed them scrupulously, for
which the managers express deep appre-
ciation.

At 12:15, the night of the 4th, the rep-
resentative of the Courant handed Mr.
Maxim a sealed envelope containing the
secret question. He did not open it but
waited until 12:20, when he started the
pilot message. 2AGJ was heard to imme-
diately hand it on to 8NH and it seemed
as though the machinery so long prepar-
ing was going to work perfectly. At
12:23, 2AGJ was heard sending a query

to 8NH. At 12:25 he sent another. At
12:27 he sent still another. This indicated
something was wrong between him and
8NH. At this moment, Mr. Maxim
broke the seal of the envelope con-
taining the message, because it was to
«o on time regardless of anything.
At precisely 12:30:00, Western Union
time, he started the message. Immediate-

.ly he finished it, 2AGJ acknowledged its

receipt and started it to 8NH. At 12:37
he had finished it. At 12:40 he queried
gNH. He ;untinued querying for several
minutes, and then reported back to 1ZM
first he could not hear SNH. Then began
the struggle. Other stations were called,
CQs were sent out, and every conceivable
effort was made to raise 8NH or 9ZN at
Chicago. Not a single Eighth District or
Ninth District station could be raised. The
QRN was terrific, and the QRM nil. It
was evident that the first attempt was
going to fail. It did, and just as the
forms for this issue of QST close, we have
the stories of most of the different sta-
tions. They are sad tales of the viecissi-
tudes of radio communication in this year
1917.

Listen to the story of 2AGJ first. Most
of us west of the Mississippi know him well
by radio. He handled his part as perfect-
ly as any one could:—-

“Yours received and here goes: I cop-
ied message from you both nights O. K.
without trouble. Sent it to 8NH imme-
diately and heard her come back with a
faint QTA the first time, so sent it again.
Did not receive any QSL or hear her again
after that. In fact, I did not hear an-
other western station that night. ¥Friday
night, I could not raise 8NH or 9ZN or
anybody else in fact, on a CQ. I did not
hear any western station again at all. On
Saturday night, I called 8NH and did not
hear her at first, but finally got the mes-
sage to her 0. K. Just recéived lefter
from her and believe me, we must have-
had some freaky radio weather when she
couldn’t even read me.
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I have been handling traffic direct with
9GY at Mattoon, Ills. and in his last letter
he told me he could read me with the
phones on the table using a single bulb.
S0 you see, something was very, very wrong
with the air. 1 surely am sorry, but you
know I did my bhest. I will bet she goes
through the next time PDQ. My spark
must be pretty good because I have just
received a letter from the operator on ss
Mexico, KWX, running between New York
and Havana, and he says he gets me reg-
ularly all the way down and all the way
back with a single bulb, 78 2AGJ.”

The next is the harrowing tale from
Mrs. Candler at St. Mary’s, Ohio, 8NH.
She says: “On Thursday night the static
was so strong fhat I could not possibly
read 2AGJ. In faect, I could hear only a
very few of the very strongest stations,

but could read none of them. The data .

I give below refers only to those stations
which exceed one hundred and fifty miles
distance from here, and covers the entire
night. On Thursday night, T could not
hear a single southern station and only
a very few of the very loudest of those to
the west, east and north of me. This [
suppose was due to the terrific static; but
please notice the peculiarity of the two
following evenings when static had sub-
sided enough so that almost any station
of average intensity could be read if heard.

On Friday night, stations east, west and
north of me could not be heard at all
Stations to the south of me and south-
west roared in. The dividing line be-
tween stations which could be heard and
those which could NOT be heard, seemed
to pass straight across the country about
on the fortieth parallel.

On Saturday night, this was repeated
even to a more marked degree, except for
a short interval, just after our midnight,
during which time I was able to read 2ABG
and 2AGJ. 8JA at Oberlin, Ohio and 8IK
at Columbus, Ohio, who were listening in,
reported the same thing to me, so that 1
know it was not a freak of my audion, or
my set. The southern and south western
stations were even louder than they were
on Friday night. 5DU at Dallas, Texas,
was so loud he could easily have been read
through uny of the nearby stations in-
cluding 8AEZ at Lima, Ohio, close by.
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I could hear stations as far west as Den-
ver, Colo., but not a single station to the
north.

As Friday night had brought us no re-
sults in the great relay, and as the early
part of Saturday night brought nothing
better, I was beginning to fear a repeti-
tion of the failure, but kept asking for re-
peats thinking perhaps 2AGJ might come in
by and by. Again, no station north of
the fortieth parallel could be heard. Fin-
ally, just as I was about to give up all
hopes, I heard 2ABG call 28AGJ. I de-
cided immediately to break the rules sent
us, and so called 2ABG and asked him if
2AGT at Albany was really sending the
message and if so, would he, 2ABG, at
Yonkers, N. Y., give it to me since I could
not hear a signal from 2AGJ. 2ABG im-
mediately answered and gave me the mes-
sage which I then immediately forwarded
to 9ZN at Chicago, whom I could not hear
but whom I hoped might hear me. 1 wait-
ed for his O. K., and getting none, sent
it Lo him a second time. After finishing,
2ABG at Yonkers, called me again and
said that he had heard 9ZN at Chicago O.
K. the receipt of the message.

fust at this time, signals from 2AGJ be-
wan to come in, and for a while became
quite strong. He could be read for some-
thing like an Wour and then gradually dis-
appeared, and we could hear him no more
for the rest of the night. I stayed on un-
til 3:30 a. m. Central Time in case of the
return message, but none came that [
could hear. FEverything was freakish.
Ordinarily I can read 2AGJ longer than
any other eastern station but on these
particular nights, 2ABG was very QSA
when I could not hear 2AGJ at all. Hope
for better luck mext time. It cannot be
any worse. 73 8&NH.”

9ZN, Mr. Matthews, Trunk Line Mana-
ger at Chicago, writes as follows:—“Well,
it seems that the weather was at fault.
In ten years of amateur operating, I have
never seen anything to equal it. SNH
evidently could not hear 2AGJ, and the
latter could not hear the former. I could
not hear either, or for that matter, any
other 200 meter station. All Chicago
stations agree with me in saying that it
was just as if some one had pulled a non-
conducting blanket around us, shutting us
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off from the rest of the world. None of

us heard one single 200 meter distant
station during the last four nights.

As soon as things become normal, 1 can
take the message direct from 8NH or 2AGJ
or for that matter from you in Hartford.
On the night of the relay, 1 was on the
job. as per orders, but I could not hear a
single spark except WST, who was very
weak.
anied by lightning, making reception an
innpossibility. Notwithstanding, I called
8NH, 2AGJ and 1ZM, attempting to find
a hole, but unsuccessfully. The storm of
Thursday seemed to leave the air through
inoig, Indiana and Ohio absolutely dead.
We believe we will never meet similar
weather if we run many relay tests. In
proof of our confidence that we can get
a message through to the coast and back
in a few hours, we hereby invite our Pres-
idenf, Mr. Maxim to start another relay
using the same route. We will stake our
reputations that it will go through suc-
cessfully. 9ZN.”

From Grand Forks, 9XN, we have heard
nothing as yet.

From Lewiston, Mont., 7ZC, Mr. Arthur
C. Campbhell, we have the following:-—

Very unfortunately the Transcontinen- .

tal Relay has been a failure ovér the west-
ern end of the route. I therefore consider
it my duty to make a full report.

On the night of Thursday, January 4th
conditions were very bad indeed here.

On the night of Friday, January 5th,
conditions were very good.

I did not receive the letter of instruct-
ions until the Wednesday before Thursday,
the night of the relay. I immediately
wired day letters to 9XN and 7ZH, arrang-
ing for practice on that night. We were
able to communicate rather poorly with
9XN that night. We received him 0. K.,
but apparently he received us rather poor.
We heard nothing at all of 7ZH. On
Thursday evening at 6:00 o’clock, we re-
ceived a ‘wire from TZH saying he had
moved to another loeally and his station
was not working. It being too late then
to inform headquarters, we decided to try
lo get the message, and make an attempt
to get il to the coast if we received it.
. The night being a very poor one, we were
unable to hear 9XN, and hardly any one

A heavy rain was falling accomp- .
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else.

Friday, January 5th at noon, we received
a wire from Mr. Mathews, saying the relay
would be repeated and to be on the job.
At 6:00 P. M., we received a wire from
7DJ, saying VZH was out of commission
and to try working him or 7YS direct. A
few minutes later another wire was re-
ceived from Mr. Mathews instructing us
to work TYS direct. We then wired 7DJ
that if the message was received here, we
would make every effort to reach him en-
listing the help if necessary of a limited
commercial station.

We stayed tuned on 425 meters from
7:00 P. M. to midnight, and heard nu-
merous stations over the country, includ-
ing Denver, Salt Lake, and other distant
amateurs, but not a sound from 9XN. I
can hardly believe that he was on that
night.

In November, our 100 ft. aerial masts
blew down during a severe storm. As the
weather was very severe, thirty six inches
of snow having fallen, and temperatures
ranging from ten above to thirty below
we were unable to do anything toward put-
ting up new masts until a few days ago
when we raised some seventy ft. masts.
Our location is very ppor here, for long
distance work, being completely surround-
ed by moutains.

As 9XN and 9YG on the east are six
hundred miles distant and 7ZH on the
west is four hundred and fifty miles dis-
tant, the coast being eight hundred miles
distant, you cun readily see what a handi-
cap we have in relaying across the coun-
trv. It is true, a year ago this winter,
we were able to work over the route you
had mapped out for the relay, with the
exception that we worked thru 9YG in-
stead of 9XN, but this winter so far we
have never worked thru, and if I had
known that you were going to attempt a
relay across this route, I would have told
vou that it would be impossible to get
aCross.

Early in September, when Mr. Mathews
appointed stations across this route, 1 did
my very best to get things working. I
could not hear anything whatever of 7ZH,
could not even get a letter from him. I
ran tests with numerous other stations, in-
cluding 7ZD, Bozeman, Mont., 100 miles
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distant from here, irying to get them
working, without any results whatever. I
tried hard to find stations between here
and 9XN or 9YG, that could be worked,
without any results whatever. [ there-
fore had to throw up my hands in dis-
gust. It is true, there is some long dis-
tance communication in the west, but my
observation has been, that it is only pos-
sible on exceptionally good nights, you
might say freak nights, and there is no
regularity to it whatever. Just why there
are so many licensed stations thru this
country and so few of them able to work
any distance is more than I can tell you.
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The Power Company I am working for
has ordered two one hundred and twenty
ft. masts for my station, and we expect to
erect them in a far better location than
we have now, but that will be some time
next summer and will do us no good this
season. ’

7ZH informed us in his wire that he had
a tower under construction at his new lo-
cation, and it hoped that we will have a
route working across here in the sweet by
and bye.

Sincerely regretting the failure of the
franscontinental relay.

Yours Very Truly, A. C. CAMPBELL.

Wireless Censorship

Do you know why wireless stations were
censored at the beginning of the War and
cables were not? Here is an interesting
piece from the New York Times which ex-
plains the situation:

The Executive order of the President,
Aug. 5, 1914, prohibited radio stations
from transmitting or receiving unneutral
messages, and delegated to the Secretary
of the Navy the enforcement of the order.
The Sayville Wireless Station was taken
over by the Navy Department July 8,
1915.. In explaining why a distinction is
made between the wireless telegraph and
the submarine cables to Europe as regards
the censorship of messages transmitted by
those routes, the Department of State
* quotes the following extract from a letter
addressed to the Hon. William J. Stone,
Chairman, Committee on Foreign Relat-
ions, United States Senate, by the Secre-
tary of State under date of Jan. 20, 1916,
relative to the “Freedom of communication
by submarine cables versus censored com-
munication by wireless”.

“The reason that wireless messages and
cable messages require different treatment
by a neutral Government is as follows:

“Communication by wireless cannot be
interrupted by a belligerent. With a sub-
marine eable it is otherwise. The possi-
bility of cutting the cable exists, and if a
belligerent possesses naval superiority the

+able is cut, as was the German cable near
the Azores by one of Germany’s enemies,
and as was the British cable near Fanning
Island by a German naval force. Since a
cable is subject to hostile attack, the re-
sponsibility falls upon the belligerent and
not upon the neutral to prevent cable
communication.

“A more important reason, however, at
least from the point of view of a mneutral
Government, is that messages sent out
from a wireless station in neutral territory
may be received by belligerent warships
on the high seas. If these messages,
whether plain or in cipher, direet the
movements of warships or convey to them
information ag to the location of an ene-
my’s public or private vessels, the neutral
territory becomes a base of naval opera-
tions, to permit which would be essentially
unneutral.

“As a wireless message can be received
by all stations and vessels within a given
radius, every message in cipher, whatever
its intended destination, must be censored;
otherwise military information may be
sent to warships off the coast of a neutral.
It is manifest that a submarine cable is
incapable of becoming a means of direct
communication with a warship od the high
seas, Hence its use cannot, as a rule,
make heutral territory a base for the di-
rection of naval operations.”
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Radio Communications by the Amateurs

COMMENT AND CRITICISM

The following refers to Dr. Radio’s ar-
ticle in the December QST.-—Editor.

In vour December issue, I noticed that
Dr. Radio in his excellent article on short
wave transmitting gives the formula for
the proper capacity of a transmitting con-
denser thus:

This should be:
2 x 10% Kw.

Mfd. «=
V2gpk. fq.
This of course makes a vast difference.
In his last paragraph on Page No. 386,
the “Dr.” advises the amateur to “‘reduce
his inductance to give him sustained os-
cillations in his antenna.” I don’t see
how he can reconcile this stutement with
the formula for decrement, viz:

Decrement, d, = -
2 L

The author’s statement about being able
to estimate decrement with a lamp bulb
in the aerial circuit also sounds remark-
able to say the least. I am sorry that an
article in other respects so good should be
marred by such flagrant errors.

Let me assure you, in closing, that {
can scarcely overestimate my appreciation
of your wonderful magazine. I can hard-
1y waif for it to come out each month. A
Happy New Year to QST and may it enjoy
even more well-deserved popularity --Roy
Griffith, Narberth, Pa.

DR. RADIO’S ANSWER.

Qur Editor has turned over to me the
very worthy criticism of Mr. Griffith of my
article in the December QST. Regarding
his first criticism, I must admit this is a

typographical error. It was observed too
late to make a correction.

In respect to the second suggestion, 1
wish to ask Mr. Griffith if he can reconcile
my statement of reducing inductance to
decrease dampening with the formula for
the dampening of a single ecircuit which
is given as follows:

R

2n L
D—Decrement
R—-Resistance in ohms
L—Inductance in henries
n—Frequency.

By ‘examining this equation, we can see
that as L increases, the resistance which ac-
companies it, R, will also increase, but at
a much slower rate. This means that if
we make L large, D will become small.
But on the other hand, looking back at the
formula given by Mr. Griffith, making L
large means that C will decrease to keep
the wave lengih constant and it becomes
a question of whether we wish to have a
iarge condenser and a small inductance,
or a small inductance and a large conden-
ser. My statement was made purely from
the experience which I have encountered
and does not seem to agree with the formu-
la given.

1t is also true that a high dampening is
often desirable in the primary circuit. If
we could quench our spark out, after one
complete oscillation, the results would
probably be better than after four or five
oscillations which are present in the aver-
age amateur set. I really believe a gen-
eral view of my statement will be accept-
e, On the other hand, 1 admit that it
does not seem to agree with the formula
given.

The third criticism is 2 misinterpreta-
tion. What was meant was not that the
lamp is located in the antenna circuit, but

D ==
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vather that a wave meter containing a liberty of writing you to assure you that I

flashlight bulb, used as an indicator for
the resonance point, was a rough estimate
for determining the persistency of oscilla-
tion. That is, one gets a more accurate
idea of how sharp his wave is by means
of a lamp indication on the wave meter,
than from a wave meter, with a detector
and phone.

1 should like to hear more from Mr.
Griffith about the relation of inductance
to dampening.—Dr. Radio.

e e e
RELAY WORK

] am quite interested in relay work and
" wish to help the organization in whatever
way I can. 1 am personally aecquainted
with Mr. C. L. Austin (KDP) and we are
trying to get the amateurs in this section
of the country to be more organized and
have certain working nights in which to
relay any message they may get. The
stations in this part are not as numerous
as in the Bast, and we have trouble in
getting anything through, but if those
that are here would have certain hours
that one could depend on geiting them, 1
would not have six or eight messages wait-
ing to get through as I have now. TYS,
Lacy, Washington, said he would call me
last Tuesday and Thursday night, but on
account of QRM from numerous unlicen-
sed amateur stations, I was unable to re-
ceive him or else he did not send. At any
rate, the QRM was very bad.

I am now holding two messages to Se-
attle, two to Spokane, one to Lewiston,
Idaho, and a couple of others, because I
do not know who is or will be on the job.
-P. W. Dann, Portland, Ore.

Editor’s Note:-—The trouble which Mr.
Dann has experienced is not unlike that
which so many of us have run across.
QRM and uncertain hours seem to be the
two worst enemies of our work. How are
we going to correct them? Send in your
point of view to the Rditor.

e e s e e
TO THE OLD MAN ON “ROTTEN QRM”
By Henry L. Leeb. 2CB

Having just finished reading your arti-
cle in the January QST, I am taking the

thoroughly appreciate your views on “Rot-
ten QRM”.

Wherever you may be-located and what-
ever may be the conditions of local inter-
ference in the vicinity of your station, I
am morally certain that they are no worse
than they are hereabouts.

It is now 9:30 P. M. About fifteen
minutes ago, I put on my phones and was
greeted with the following: JS JS JS K
JS IS JS IS JS IS IS IS JS IS IS de de
AB AB 3 AB AB AB AB AB AB AB AB
AB icopied exactly) from a spark coil a
few blocks away. Is there anything more
disheartening? Whenever I want to do
any work wth stations outside my district,
I have to wait until midnight or after.
Cannot something be done to alter this
lamentable state of affairs? [ have been
doing my best to educate the mob in this
vieinity and it is a formidable mob, but the
battle is most one-sided when waged single
handed as it has been in my case.

Could not something be done through
QST to remedy this matter? Some such
scheme as the following might be used:
Enlist the services of sgome amateur of
good standing and recognized ability in
each locality where local interference is
known to be bad. Have this amateur
make a monthly report of the most flag-
rant offenders,—together with some of
the more typical examples of the calls,
sounds, noises, and other things that go
to make up the average conversation of
the small fry amateur who has no consid-
eration for others. Have this list or re-
port published each month in QST. A
little advice and a few suggestions direct-
ing to the more troublesome offenders
pointing out the error of their ways and
requesting that it be made a matter of
duty to them to stop it, and also to see
that their co-offenders use a little more
consideration. Such a report might be ar-
ranged for a number of localities and pub-
lished each month. In my opinion, when
the culprits realize that they were actual-
ly being kept track of and their c¢rimes
were being publicly advertised, they
would assume more responsibility and we
would have less QRM.

Can you suggest any other campaign
which might be more effective? Some-
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thing surely must be done in the near fut-
ure and a man of your apparent ability
and insight on amateur wireless would be
a valuable leader of the campaign.

1 should be very glad to have this mat-
ter brought to the attention of the Editors
of QST for their opinions and suggestions.
If, in your judgment, this letter or any
portion of it would be of assistance in
starting something, you may publish it in
the next issue of QST.

I hope in the near future something
can be definitely accomplished along the
lines laid down in this letter. n the
meantime, I beg your indulgence for thus
unceremoniously intruding upon your af-
fairs.

T Ty
ANOTHER GSA
Friends:

Enclosed you will please find a dollar for
year's subscription to QST. T have only
been with vou for four issues, but they
were enough to convince me that you were
“there with both feet and some steam.” I
can say with emphasis that you are
GREAT. You may be little, but oh! my!

I am especially interested in your relay
lines as I would to displace a (?), on Trunk
Line F. I am installing a 1 Kw. transmit-
ter and will probably be able to cover con-
siderable distance. I use a Roome oscil-
audion for receiving and have heard 6BJ
very loud. 6AAV and 6SI also come in
very strong. When I get together, I will
tell you just what distance I am good for.

Well, here’s hoping that you get bigger
{you can’t get any better) and wishing you
extended success.—Herbert (. Strain, Red
Bluff, Cal.

e e
HEARD AT ABINGTON, PA.

The accompanying list of stations was
heard at 3AFA from November 20th to De-
cember 1st:

1ZM, 1VN, 1ZL, 1UU, 1JZ, 1ASC, 1ABF,
2JU, 2PH, 2JD, 2CE, 2LEK, 20J, 2AGJ,
2IB, 2IM, 2DA, 2ABG, 2QB, 2ALI, 2ZK,
2YM, 28P, 2NZ, 2ZV, 2FH, 2AUG, 2CB,
3WN, 3ZW, 3RO, 3ATR, 8CL, BAKF,
8ASG, BAEZ, 8NH, 8CS, 8XA, 8LE, 8AEH,
8YO0, 8PA, 8JA, 8CO, 8VX, 8AOF, 8PC,
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8JY, 8YL, 8GA, 80E, 8RS, 80H, 8VP,
avVY, 9LR, 9WF, 9QL, 9ACM, 90V, 9KY,
9WC, 9ARV, 9BA, 9GY, 9UH~-C. W.
Weber.

COPIED AT ROCHESTER, PA,

1MD, 2ABG, 1AV, 11Z, 1VN, 1RJ, 1Z8,
1GJ, 2IM, 2DA, 2LK, 2JD, 2ZH, 271, 2PM,
2RL, 2CB, 2IB, 2AGJ, 2CX, 2ZE, 2JZ,
27V, 2BD, 2ZK, 2BM, 3QZ, 3XC, 4AA,
4AT, 4DI, 52U, 5BY, 5ZM, 5DU, 8NH,
8AEZ, 8CH, 8VX, 9VE, 9LR, 9EN, 9IK,
9GK, 9AN, 9RW, 9GY, 9VP, 9NU, 9HQ,
9GJ, 9EF, 9S8P, 9ARB, 9PC, 9YO, 9XO,
9CF, 98K, 9KG, 9XM, 9RC, 9ZL, 9BA,
9VvVY, 9LE, 9FT.

This is only a partial list. Most of the
above I hear quite often. Some of these
fellows are at distances in excess of 1,200
miles. A few deserve special mention.
2AGJ I have repeatedly heard from 25-
30 feet from the phones. 5ZM I could
read with phones on the table. B8AEZ of-
ten causes serious QRM as does also 2AGJ,
-—neither are very close. It seems im-
possible for me to copy steadily either 8NH
or 8AEZ as they swing practically all the
time at this station. While many others
fade they do not come in as loud.

I employ an oscillating audion and three-
step amplifier with excellent results. Have
also heard over 1,000 miles several times.

LYON McCONDLESS,
- 8JX WARREN WOLF.

ok 3k ko

CHAMPAIGN, ILL.

I am strongly in favor of the “Construct-
ion Department,” started in the December
issue. Also, I think it would be a good
plan to emphasize the request that ama-
teurs send cards to the distant stations
they hear, because these things are very
helpful to the fellow who is just starting
up.

The following stations have been heard
at 9WO prior to December 10th: 8JA,
8JZ, 8YA, 85K, 8YO0, 8YL, 8NH, 8AEZ,
9TR, 9HQ, 9HY, 9IC, 9RJ, 9LR, 9EP,
9GT, 9IK, 9BD, 9ABD, 9YO0, 5BV, 5ZC,
5DU, BZM. My record sending distance
this season was to 2AGJ.—Sherman 8.
Garrett.
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WORTHY COMMENT

I am glad to see the work that the A. R.
R. L. is accomplishing, especially in QST.
I would not know what to do without QST
for it brings us so much closer together.
Publishing letters and pictures is another
thing that appeals to me, showing me
what some of the stations look like, es-
pecially those to whom we have talked.

Another thing you might mention is
the fact that the majority of fellows are
very indifferent about answering cards tell-
ing them that they have been heard. I
could name fifteen or twenty fellows who
are well known from Texas to New York,
to whom I have sent cards but received
no answer. I try to answer all mine as
soon as possible, but getting several let-
ters a day, it generally takes a day or two
to answer them. It always helps to let a
fellow know how far he can transmit and
I think he appreciates it, but it gets a fel-
low peeved if he gets about five answers
to twelve cards sent out.

Keep up the “How to Make Things
Dept.” as long as you have something as
valuable as that in the last QST. It is
a fine set. T believe that lots of fellows
are neglecting their receiving set in try-
ing to shove the juice into their aerial.
There is one fellow here in K. C. who can
send 300 or 400 miles and can’t receive
amateurs fifty miles away loud enough to
read,—-Guy E. Wilson, Kansas City, Mo.

A A o kK

LET US STOP THIS SORT OF THING.

The following is an extract from a let-
ter we have received from a station which
is working hard and spending real money
to improve relay work. We ought to all
array ourselves against operators of this
kind and make things so uncomfortable
that they will either have to act like gen-
tlemen, or else go out of amateur wire-
less.

“Iet me tell vou a few things about
certain ‘pests’ in this city. On one Test
Message night, as we were trying very
hard to get a test message north on our
Trunk Line ——, a ‘ham’ about half a mile
from us happened to get a little peevish
just because he wanted to work some ‘L.
D.’ fellow, and we were on the same time
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with our test. He started in sending
(reading a story book) and kept it up for
about half an hour, when his hand was
just about gone from cramps in his fingers,
and then he says ‘My hand is so crampy
now that I will have to quit using it and
sit on the key.” He did this, and it lasted’
about half an hour. All this was done
with the secondary leads connected across
the aerial and ground. (Broad wave).
By the time he had finished his ‘QRM.
it was too late to try anything else on
relaying, so we had to quit.

Later on, another fellow did the same
thing as the one just mentioned, and we
had to give up again.

Last night another one of those fellows
was working and making a Jot of ‘QRM,
so we told him to please ‘QRT’ and that
it was our Test Night. He came back at
us with, ‘Say, who do you think you are
any way; every time I want to work any
‘L. D.” (long distance) you fellows have
to come in and hog the air with your d—
test message. I will ‘QRT' when I get
eood and ready, so don’t tell me what to
do".

So there you are. There is always one
thing after another like that. 1 guess the
League often wonders why we never have
much success with our Trunk Lines. At
present we are a little discouraged, but
we WONT GIVE UP.

Is there anything the League or any
one else could do to stop this interfering
on relay work? If so, please advise.”

We certainly hope to be able to do some-
thing very forcible in the near future. In
the meantime, let us all join hands against
such practice as those described whenever
we can.

EhERE
WIRELESS DANCE

One of the first wireless dances was
lately held in Morristown, N. J., at the
home of Theodore E. Gaty. Mr. Gaty
tuned his set up and by means of a re-
generative system and a two-step amplifi-
er attached to a loud speaking phone, he
was able to amplify the music from the
DeForest Factory at Highbridge, New
York. The distance was about forty miles,
yet the signals were so strong that six or
seven couples were able to dance to'it.
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RADIOGRAM ENVELOPES.

Mr. J. 0. Smith, of Valley Stream, N.
Y., has sent us a sample of a special en-
velope printed and used by him for mail-
ing messages going to New York City. This
saves thirty-six hours in delivering them
and furthermore gives the addressee infor-
mation concerning the method of reply.
The envelope has the words “American Ra-
dio Relay League—Radiogram” at the top,
in large letters. At the bottom, the fol-
lowing information which applies to 2LK
especially is given. *“‘A reply to this mes-
sage may be sent by mail to Station 2LK,
Valley Stream, Long Island, N. Y. No
charges for this service.” This seems to
us such an excellent idea. What do you
think of it?

L

RELAYING UNDER ORDINARY CON-
DITIONS.

The following information was received
from Mr. J. O. Smith, of Valley Stream,
N. Y. (2LK). 1t has proven to Govern-
ment officials that it is possible for excel-
lent relay work without any prearrange-
ment to be carried on by the American
Radio Relay League.

“On the night of December 15th, 8XA
sent 2AGJ a message going to Admiral
Benson, Navy Department, Washington,
and I got it on the night of the 16th, and
promptly got hold of 3ZW and gave it to
him. He in turn gave it. to NAA at 3:00
A. M., on the 17th. This was a real
chance to prove our ability to people where
is undoubtedly carried weight, and I think
it certainly is to the eredit of the Ameri-
can Radio Relay lLeague to have handled
the message so expeditiously. It bears out
my contention that if unnecessary inter-
ference could be checked during eertain
hours at night, the good stations could
handle any amount of traffic and get it
through promptly.”

J. 0. SMITH, (2LK).
EEEE T
ANSWER TO MR. EHRHARDT.

With regard to Mr. Roy C. Ehrhardt’s
answer to my query about phone trouble,
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1 would like to suggest that if he desires
to eliminate the trouble as completely as
I have, he should disconnect from the
ground pipes entirely. In place of this
use a semi-inductive ground consisting of
three to five copper wires buried about
four inches under ground running parallel
with his aerial if -possible. Wires should
not be smaller than No. 10, and about
thirty or forty feet long. This will serve
as a better ground than the pipes, and if
a distance of from fiffeen to thirty feet
can be left between the wires and the
pipes, it will eliminate the inductive effects
almost entirely unless the aerial is at
right angle to the phone line.

My query was to find out how to cut
out the trouble entirely.

My next door neighbor is about thirty
feet from my aerial and ground. His an-
tenna is parallel to mine and he can listen
in with very little trouble when I am send-
ing.

Another thing would be for Mr. Ehr-
hardt to ask the Telephone Company to
clear up the ground around the nearby
line. This would cut down the noise about
seventy-five percent.—E. E. House, Bat-
tle Creek, Mich.

ko
THIS MIGHT HELP YOU!

I am using an Audiontron bulb and have
been quite successful tuning in stations
from 1,000 to 15,000 meters. I have
heard NAA seventy feet from the phones;
NAR with the phones on the table and
QUI in the afternocon. This was with a
fifty-five foot aerial fifty-five feet high. I
used an inductive ground and the Arm-
strong circuit. This is all very well, but,
I could not tune in the amateurs and hold

them. I was told to wind several turns
of wire around the bulb and apply battery
coil 5\-.\3 win5
.Si"rrnl i
A BT *
ﬁQ» /{' i Pattery

thru a variable resistance. I ftried this
and found that it only paralysed the bulb.
After trying several I found the hook-up
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given herewith to increase the strength of
amateurs and furthermore to hold them
so that I had no difficulty in reading them
easily. The signals were not only twice
as loud, but I also heard many amateurs
whom [ had never heard before. This
hook-up seems to decrease the high wave
stations but the bulb oscillates very freely.

The turns on the bulb were wound in
the same direction as the spiral grid in-
gide. The wire is No, 29 8. C. C. There
are fifty-two turns, shellaced, to hold them
in place.

I hope that some other amateur will
benefit by my experience and be as suc-

cessful with the hook-up as I have been. .

E. E. House, Baitle Creek, Mich.

FwAokk
COMPARATIVE TESTS.

Editors of QST. '
Gentlemen ;—

. Not wishing to be left out of the gene-
ral chorus, please allow me to express my
approval of our excellent little publication,
which is already the ONLY wireless mag-
azine in the world.

I have an idea in mind which I would
like to offer for what it is worth. Why
wouldn’t it be a good stunt for QST to
make a sort of standardization test of the
various places of amateur apparatus now
on the market, and publish the results.
Surely the different ‘manufacturers would
be willing to submit their products for
such a test and it would be especially val-
uable in the line of phones, loose-couplers
and detectors if one could know their com-
parative efficiencies. This would be an
aid in selecting one make or another,
bearing in mind of course, the price.

Now I have no intention of killing off
our editors by overwork, but merely offer
this as a suggestion and would like to
hear what you think of it.

Extending to you all the season’s greet-
ings altho they are a little behind time, I
am, yours respectfully,

Arno A. Xluge, Lincoln, Neb.

Mr. Kluge has been informed that we
-~ are now making tests of phones and hope

.. to make comparison of other instruments

in the near future.—Editor.
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HOW DO YOU LIKE OUR QST, OM?

QST Publishing Co.
Dear Sirs:

Under separate cover I am sending you
a two year renewal to QST. Your post-
script on the letter you sent me, asking
me what I thought of our QST, set me
thinking. Herewith are what seem to me
fTour good reasons why QST is better than
any other wireless magazine I have ever
taken.

1. QST is not run to advertise some
company as are 50 many magazines today.

2. QST represents every amateur in
the country. You Eastern fellows please
imagine how you would feel if you were
not represented by QST, and then you will
know we feel about other magazines that
do not give the West a look-in.

3. QST has the best articles on things

that I have been waiting (it seems years)
for other magazines to publish, but some-
how they never got around to it. These-
articles are best, because they are simple,
concise and entirely illuminating to the
most ignorant *ham.”
4. QST is doing more to establish a
national relay league that is not a com-
mercial proposition, than any one I know
of. It has certainly covered the ground
and lacks but a few details to perfect a
system of trunk lines of which our Govern-
ment should be proud.

We amateurs of the West are behind
vou and any time that you need a bigger
spark with which to send out your QST,
just let me know.

Hoping QST a lasting and continued
success, I remain;

Norman M. Scofield, Sunnyvale, Cal.
¥ % ik ok

WORKING UNDER DIFFICULTIES.

Editor of QST,
Dear Sir,

I feel as tho I must work off a little of
my enthusiasm by writing you a few lines.
First T must compliment you on your
magazine which certainly is the best thing
on this Radio infested globe of ours.
Please advise if you can furnigh all back
numbers from Number 1.

During the past summer I was touring
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the Northern states with the Hagenbeck-
Wallace Circus as calliope player. I have
a very complete radio station installed in
my wagon. If consisted of an Ultra-Au-
dion and loose coupler. My ground con-
sisted of a brass curtain rod stuck in the
earth; my aerial, of one of the steel guy
wires that held up the center poles. This
was sixty feet high at one end and fifteen
at the other and one hundred feet'.long.
1 was never without incoming signals and
had no trouble with inductive noises or
other electrical disturbances as we were
on the edge of the towns. Many times 1
copied strong signals with an aerial of a
hank of wire hung on a nail in the wagon
and the water tank for a ground.

Now for my home station. I have an
efficient Audion Regenerative set {for
short and long waves. I have a complete
work shop and laboratory for making all
my transformers, tuners, condensers, etc.
I have a one K. W. Transformer, oil con-
denser, rotary, and oscillation transformer
of my own design. Believe it or not, an
oil condenser increases radiation twenty
five percent by actual test. My station is
located in a three story office building and
my aerial is on the roof on fifteen foot
poles, making it about eighty feet high.
There is a direct current generator in the
basement that furnishes juice for the
building in day time so I an only “on”
after 5:30 P. M. About this time the
QRN from the light wires commences and
continues until 12:30 or later which makes
radio work nearly impossible but we are
trying to locate the trouble and hope to
succeed. The noise resembles more than
anything else the scratching of the old
time parlor matches on rough sandpaper.
This occurs at intervals of about three
seconds to a minute apart ecompletely par-
alysing the audion. .

I am also bothered with induction from
a 1,500 volt mercury arc rectifier in the
same block which energizes a string of
series arcs.

There are several very enthusiatic ope-
rators here including myself having over
four years experience in radio work. We
can take thirty words easily. I am tickled
to death with the relay game and when I
get the loeal noise cured or move my sta-
tion, I want to get lined up. I get Dal-
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las, Waco, Temple and other Texas cities
very easily. I copied 9MQ and 8YL last
night very strong thru considerable sta-
tie.

CUL Hoping QST the greatest of suc-
cess, I remain,

Wesley Tilley, Austin, Texas.

ok K
WHAT IS HIS TROUBLE?
Editor QST,
Dear Sir,

1 am taking the liberty of asking you
a question or two that have been sticking
in my crop for some time. Kither I am
thick as a board or else something is
wrong. If it is the latter, what please?
I fail to get the extraordinary results that
are sometimes read about in QST. My
aerial is seventy-five feet long, made of
copper No. 14, four wires, two feet apart.
These are all connected at the far end.
At the other end the first two are connect-
ed on each side but there is no connection
between the second and third wires. From
these there are two wires, same size and
two feet apart that are seventy feet long.
These terminate in my lead-ins which are
of the same size wire only insulated and
thirty feet long. My ground wire is fif-
teen feet long. All connections are per-
feet. The main part of my aerial is sixty
five feet high. The main aerial is due
north and south. The two other wires run
East northeast to West southwest. I have
a Navy type loose coupler which is said
to tune to 6,000 meters. Three thousand

*is about the limit. A type “AA" Crystal-

oi detector, and any quantity of galena
detectors—a stopping condenser—3,000
Ohm phones—and the usual amount of
other junk.

When I read of someone in the State
of Connecticut who has an inside aerial
and who can hear time signals several
feet from the phones, I wax envious. As
for my outfit I can hear Wellfieet, Arling-
ton, Cape May, Buffalo, New York, Phil-
adelphia, Fire Island, Newport, Boston and
New London but always with the phones
over my ears. WOCC my nearest neighbor
is not heard as much as one inch from the
phones. They come in loud enough for
all uses, but what I would like to know is

«
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whether my set is so far inferior to the
average, am I without knowledge of ope-
ration, or last but not least, are our worthy
brothers stretching a point or two fo make
it good “listening?”

Yours for future success, »
HE. A. Hilborn, Webster, Mass.

Mr. Hilborn enclosed the hook-up of his
set. This upon examination was found to
be correct.—KEditor.

BT X R

IMPROVEMENT ON CABLE COMMUNI-
CATION.

A discovery that promises a new era in
cable communication was announced from
the War department recently. The dis-
covery was the result of experiments car-
ried out by Lieut. Col. Geo. Q. Squire. Tt
will permit of the reception of Morse sig-
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nals used over cables to be read by ear
instead of visually by means of the flagshes
as it is now.

The visual recorder required the em-
ployment of very highly trained operators,
but the new invention called the “Audion
Cable Receiver” will bring the operation
of oceanic cables into the class of land
line and radio telegraphy. The apparatus
is an adaption of the well known Tikker
and a super-sensitive audion amplifier.
Very favorable tests have been carried out
on the cable from Sitka, Alaska to Seattle,
Wash. This cable although only 1,086
miles in length has a K. R, equivalent to
the Atlantic cables. The cables have to
suspend operation during atmospheric dis-
turbances and electrical storms bpt as the
new device is estimated as twenty times as
sensitive as the present apparatus, is is
surmised that communication will be unin-
terrupted in the future.

L X

New Turney Parts

The Eugene T. Turney Company has
developed a new slider contact. It is very
neat and fills a long-felt want. Along with
the slider, they have succeeded in making
a new type of contact. The regenerative
audion sets require a minimum capacity
in the contacts. These new “taps’; have
very low capacity and can be used in many

places where the old style of points would
not fit.

'

ERRATUM.

The Lake Shore Radio Association of
Jamestown, N. Y., wish us to state.that
the station 8KS mentioned as being heard
by Mr. Maxim in the November issue is
not loeated in Cineinnati, but in James-

town, N. Y. This is the star station of
their society.

Anyone hearing 9WU since November -
Ist will greatly oblige Jas. B. Holston,
Nashville, I1., by dropping a card to same.
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A Versatile Qutfit

The illustration herewith shows a sta-
tion equipped for receiving long or short,
damped and undamped stations. The sets
are cabinet style and the one at the right
of the picture is connected to a loud-speak-
ing horn, part of which may be seen. The

sending outtit is 4 K. W. capacity and is
enclosed in a glass front cabinet. Mr. W.
(. Poole has heard foreign .stations and
has worked 2AGJ at Albany, N. Y. This
good looking set is located at Yonkers and

is officially: known as 2WT.
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An Efficient 1-2 K. W. Station---35Z

This illustration shows an efficient ¢
K. W. which “looks like business.” With
a Packard transformer, Murdock condens-
ers, home-made rotary and oscillation
transformer, this station radiates 2.6 amps
using a fairly large coupling. It is locat-
ed at Portsmouth, Va., and has been heard
at 8NH, 9VY, 2ZH, 2EX, 9CF, 2AGJ, 4DI,
3JL, 1VN, and 2ABG.

The receiving set is a combination min-
eral and audion outfit, with home-made
loose-coupler.

The aerial clears the surrounding build-

ings and is 85 and 65 feet high and 85
feet long. Mr. L. C. Herndon complains
of very bad QRM from the Hampton Roads
fleet.
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Tliese two illustrations show George S.
Cook’s outfit which is located in Minneapo-
lis, Minn. The set consists of a one Kw.
Jefferson -transformer, 3-8 inch glass plate
condenser in oil, osecillation transformer
and Murdock rotary gap. The receiving

February, 1917

Gep. S. Cook’s Outfit at Minneapdlis, Minn.

consists of an Awudiotron bulb. ‘Navy
type coupler, and the W. Ross McKnight
circuit which has béen described in QST.
OUl has been copjed at night as well as
WSL, NAA, NBA, NAJ, NAR, and many
amateur stations.

Long Distance Station
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We are very glad to have the opportun-
ity to show our readers two illustrations of
the set 9PC, operated by Geo. Carter on
the High School at Fort Wayne, Ind. 9PC
is one of the best and most widely heard
stations in the Middle West. It has been

QST
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heard a great deal in the Atlantic states
and as far south and west. They have an
excellent aerial which is on fairly high
poles on the top of the three story High
School building. The illustrations are

self-explanatory.

Station SACD
Lansing, Michigan

8ACD otherwise know as Mr. Roy Pa.lrixer
is familiar to amateurs in the middle west.
All apparatus is shown clearly in the pict-
ure which therefore needs no explanation
We know Mr. Palmer has found . those
short high wvoltage lads
Many may benefit by following his com-

a  great” help.

pact arrangement.
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A Long Wave Undamped Receiving Outfit

Rev. Sebastian Ruth.

Rev. Sebastian Ruth, Professor of Phys-
ics at the St. Marting College, Lacey Wash-
jngton, presents a very simple and unique
long wave loose-coupler. This is quite ap-
propriate and will be appreciated by many
who have found loading coils inefficient
and unsatisfactory.—Editor.

With this outfit described below, I heard
Hanover, Germany shortly after ‘I had
completed the hook-up and have been*able
to copy the station every afternoon since
then at about three o’clock. The simplici-
ty of the outfit makes it valuable to the
amateur. My whole loose coupler which
however is not loose in this case, is built
up on a 7% inch tube five feet long. The

i . §
LONG YYAVE n.scﬂw;mq QUTAIT

ST.HARTIN'G RADIO STATION
LACEY ~W9\J~H.

tube was obtained at a carpet store where
one can easily get ideal tubes for such
work, ranging from four to seven and a
half inches i ndiameter. Half of the tube

is wound with 3,000 feet of No. 30 D. C.
C. wire with nineteen taps taken from it
leading to the left hand contact switeh
shown on panel.

This is the secondary. The primary
winding begins half an inch from the sec-
ondary and consists of two thousand feet
of No. 25-D. C. C. wire. Nineteen leads
are taken from this part of the coil also.
The large tube containing the primary-and
secondary is placed in a vertical position
and runs thru the table. I use a small
variable across the secondary and large
ones across the phones and primary altho
small ones would serve the purpose as
well. I have a small fixed condenser in
the grid curcuit. The push-button plate
lights or extinguishes the filament. Theé
double throw switch changes the hook-up
from arc to spark stations. The other two
switches on either side of the bulb control
the high voltage batteries within the cabi-
net. The hook-up used with undamped
waves is the Austin circuit. With this set
I use a long single wire almost a half mile
in length, suspended from thirty foot poles
and running directly west from my station.
Almost similar results have been obtained
on a shorter “T" aerial. Besides OUI, I
have also heard the new Japanese station
at Funabashi near Tokio, Japan. The call
is JJC and is best heard on the undamped
hook-up at about five thousand meters.
KIE—Hawaii, and KET—Bolinas, Cal. are
heard working together on the same wave
Jength. My southern range is NBA, Dar-
jen, Panama. Northward it is Ketchikan.

I believe that I am further from Ger-
many.than any other amateur in the coun-
try operating an undamped receiving set -
and thus have covered quite a long dis-
tance in receiving. As well as I can cal-
culate, the distance from Lacey, Washing-
ton to Hanover, Germany is 6,400 miles.
I have not yet heard POZ, Nauen, but ex-
pect to shortly.

I would be pleased to commumcate with
amateurs in the country who wish to build
a set like mine and am willing to help
them in any way possible. Several ama-
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teurs 1n the seventh district have already 3FR, B3AFA, 3Z8, 3ATR, 3WN, 8IA,

begun sets while others have completed‘

theirs and are now getting wonderful re-
sults. ’

Philadelphia--3WY

The accompanying photo shows the sta-
tion owned and operated by Robert F. Bas-
ford. 'The receiver is of the usual regen-
erative type and has picked up 1IZ, 1EB,
2LK, 2AGJ, 20J, 2JD, 3PY, 3RB, 3CA,

8AEZ, 8NH, 8JA. The sending unit is a

half X. W. outfit. Mr. Basford has as-
sembled a very neat equipment.

A COMPACT VARIABLE--By E. E. House

In these times when half a dozen varia-
bles are used in every hook-up, home-made
condensers have been experimented on by
many amateurs. They have been found
difficult to manufacture successfully on ac-
count of the accuracy necessary in align-
ing the various plates, and other troubles
which made it more economical to purchase
them in the first place. The following
diagrams and explanation show a variable

ment seldom is more than one-half to
three-quarters of an inch. The size of
the plates is optional, and the other data
is open to experiment, but the sizes given
below have been correct for any ordinary
use of the variable,

This variable has been used successfully
in many places in different audion cir-
cuits, and as it may be made from the col-
lection in any amateurs “‘utility box" is

Co‘a?gr— —P\Q.{-CS :2%|K121i" .

JUV\'Q_L - 3 ) St\u.o.v&,

A v atmam e mar v a%m ool

8taTio nary Plate.

condenser which in my opinion solves the
question. It is quite small and yet has
a large capacity proportjonal to the space
it occupies.

The condenser consists of two copper
plates, uvne movable and one stationary.
The stationary plate has on one side of it
a sheet of very thin mica. The variation
is on the hinge principle, but the move-

“Rod vhoadle m Tewsion Socket

convenient to experiment on.

The very fact that it takes so little room
to operate will make this type popular with
the amateurs to whom the regulation var-
iable has proven a “sticker” to incorporate -
in a cabinet set.

The diagrams make further explanation
unnecessary. .
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FOR SALE—One and one-half inch Mur- everything perfect shape. Reason for
dock spark coil, “S” grade, audion bulb, selling—Going away to school. Ross
both filaments good; Murdock $7.00 Gunn, 369 W. Lorain St., Oberlin, Ohio.
loose coupler; step-down transformer —
justment for 1 to 5, 5 to 10, 10 to 15, | FOR SALE-—Multi-Audi-Fone, price $16.

and 15 to 20 volt variations; 3 sections one Radioson detector, $3.50; One Pe-

of Clapp-Eastham condenser, just right roxide of Lead detector, $.90; one Elec-

for a Y Kw. “Blitzen” transformer. tro, No. 8,487, loading coil $1.90. Will

Also a savage auto .22 for sale. exchange loading coil for a variable

. condenser. J. R. Smith, Box No. 431,
WANTED—Navy loose coupler, Audio QOsborne, Kans.

Tron or Electron relay bulbs; amplifier
coil. Write, H. B. Tyler, Highland St., | FOR SALE-—One No. A-529 Duck’s com-
Milton, Mass. mercial type O. T. Cost $15.00, will
sell for $8.25. PFirst order takes it. Is
FOR SALE—Loose coupler, 18” long, first- new. Also one type AA Crystaloi with

class condition (Arnold’s make), $8.00. Turney buzzer, for $3.75. Perfect
Two unmounted Cambridge condensers, condition. Fixed condenser, cost $.70
.001 M. F. brass plates, $3.00. Two will sell for $.35; Murdock 43 plate var-
ineh spark coil, United Coil Company iable, good working condition, $2.75
make, $5.00. Lightning switch 100 takes it. Melvin C. Lapp, Plymouth,
amp., 250 volts, $1.00 All sizes of load- Wis.

ing coils from $1.00 to $5.00, from 10"
to 8 feet long, 5" diameter. Also wave | FOR SALE—Set of three inductance coils

meter coils at reasonable prices. Arthur for receiving undamped waves, $11.
F. Loub, 445 E. 88th St., New York, Reason for selling—I have not enough
N. Y. time to work with them. Also have

some variable condensers. Want burn-
EXCHANGE--One 75 ohm single pole ed out round audion bulbs. Sherman S.
telephone receiver, one moving picture Garrett, 9WO, Champaign, Il
lantern, one Erector set, No. 1, with all | - :
parts and a transmitter mouth piece | WANTED—One Kw. old type Thordarson

with an eight volt miniature base elect- transformer. Must be in perfect con-
ric light. All for a 1,000 ohm receiver dition. Will pay cash or exchange 3%
and head band, with or without cord. Kw. Thordarson as $15.00 part payment.
All letters answered. Paul Jeffries, Address L. A. Benson, 4156 Shaw Ave.,
2005 Artic Ave., Atlantic City, N. J. St. Louis, Mo.

FOR SALE-—Station 8JA. Complete gen- | WANTED—A one Kw. wireless transform-
erating set (See Jan. 1916 QST). Com- er (Thordarson perferred). Must be in
plete station (See July 1916 QST). perfect condition. Will pay cash or
With aerial 50 high. 1ZL, 2AGJ, trade wireless instruments.

$NB, 4A A, 5ZC, 9XN, have been worked :
repeatedly. Station up-to-date in every | FOR SALE—A one-half Kw. Packard
respect. Make an offer. Guarantee mounted wireless transformer. Guaran-
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teed to be in perfect condition. Write,

Carl Menzer, Lone Tree, la.
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screw. It is just the thing to vibrate
your coil (wireless or automobile). Will

FOR SALE~-One pair of Murdock No. 55,
2,000 ohm phones, $3.00; E. I Co,
3,000 meter loose coupler, $6.00; E. I
Co. 1% Kw. open core transformer, $5.25;
Blitzen Electrolytic Interrupter with
brass rod-wire, $1.85. All goods three
months old and in Al condition. Am
enlarging set. All letters answered.
Samuel J. Grossman, 247 West 139th
St., New York, N. Y.

WANTED—_—J.I‘hordarson transformer, Mur-
dock condenser units, rotary gap or mo-
tor for one, and kick-back preventer.

Have several instruments to trade, or

cash. No home-made stuff
wanted. Instruments must be in Al
condition. Write, giving lowest terms.
Darrell Minkler, 9 Mistletoe, St., Med-
ford, Ore.

will pay

FOR SALE--Wireless receiving set, com-
plete, modern and compact; also guar-
anteed. Write for details; all letters
answered. Emerson Koch, 3032 E.
Michigan St., Indianauolis, Ind.

FOR SALE—A one Kw. open core Marco-
ni transformer, 110 volts to 80,000 at
60 cycles—Guaranteed to be in perfect

condition. Reason for selling, installing
more power. A bargain at present cop-
per prices., First check $30. takes it.

Transportation paid. Address all let-
ters—Charles S. Ballantine, 4802 Ger-
mantown Ave., Philadelphia, Pa.

FOR SALE OR EXCHANGE-—Two Au-
dio Tron potentiometer “B” battery
units, $.35 a piece; 88 plate Turney var-
iable in exchange for a metal case Blitz-
en variable. Also have other apparatus
and would like to have quotations on an
E. 1. fixed condenser, hot-wire meter, 0
to 5 to 10 amps.; Multi-Audi-Fone or
audion, etc. Cedric E. Hart, 718 Sixth
Ave., Salt Lake City, Utah.

EXCHANGE-----—A Master vibrator in a fibr
case. It has a switch which you may
use both battery and magneto. The vi-

brator on it may be adjustable by a

FOR SALE—One-half Kw. Blitzen trans-
former, $6.00; Arlington receiving trans-
former, $6.00; 1% Bunnell spark coil,
$4.00; one spark gap, $.50; step-down
transformer, $4.00 Henry Roehrich,
2 Belmont Ave., Garfield, N. J.

FOR SALE—One-haif inch spark coil,
$2.75 ohm receiver and headband, $.50;
galena detector, $.50; two small motors,
cost $2.00 each; sell $1.00 each; tele-
phone bell ringer, $1.25; nickel regis-
tering bank, $.65; steps, sell $3.00. All
above guaranteed first-class condition.
Want enameled magnet wire, Brandes
or Murdock phones, hard rubber, fiber,
or bakelite panels, or what have you?
Address Martin Knox, Granite Falls,
Minn.

Bunnell coil with extra large coin con-

FOR SALE OR EXCHANGE—One 35"
tacts, in good condition! guaranteed.
$10.00 cash. WANT! One E. L, Co's,,
1,000 ohm single pole receiver; good
double headband, double cords; Baby
knife switches or parts of brass switch
points, 6-32 and 8-32 screws, rod strip,
ete.; pieces Bakelite, hard rubber sheet-
ing and tubing (large or small) in ex-
change for following: New 2A Brownie
developing tank $1.00; one slightly used
Knapp leader motor, $1.50; hack saw
frame and blade, $.35; bicyecle package
carrier, $.50; all new Alger books and
four Boy Scout books, $.10 each. All
articles in exchange must be in good
condition; mine are. Names of the
books on application. Correspondence
answered. Write! Donald Baumgard-
ner (ACT) Demster, N. Y.

FOR SALE OR EXCHANGE-—Two new
Murdock variable condensers, No. 866,
one Multi-Audi-Fone in fine condition;
oné new DeForest bulb, very sensitive,
never been used. All letters answered.
D. R. Simmons, 3184 Lillian St., Shreve-
port, La. )
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FOR SALE OR EXCHANGE---8ZP--For- | FOR SALE OR EXCHANGE--One Mur-

merly 8SK—FOR SALE COMPLETE.
This station( with a transmitting record
of 1,300 miles must be disposed of at
once. Everything from antenna to
“ground. All apparatus up-to-date and
the very best. Modern transmitter,
with open core transformer, air con-
densers, and enclosed gap of novel type.
Regenerative audion receivers in genu-
ine mahogany cabinets. Solenoid operat-
ed antenna switch, which makes it un-
neccessary to bring high tension leads
into the operating room, and still dis-
pense with an anchor gap. All switches,
panels, Wlectrose antenna insulators,
and accessories. Recommend this outfit
the man looking for a complete set that
will give satisfaction from the start, and
will guarantee a radiation of five am-
peres at least with the transmitter.
Send stamp for photos and detailed
specifications. W. D. Woodcock, 496
West Ferry St., Buffalo, N. Y.

FOR SALE--Type S audion bulb, double
filament, unused; goose neck fixture for
audion, n. p; 6 binding posts, heavy, n,
p; battery switches, heavy, n. p. Sent
postpaid for first $4.75. Chas. C.
Henry, Loras Hall, Dubuque, Ia.

FOR SALE OR EXCHANGE—RJ5 Audion
in fine condition with batteries and a
new bulb, never used; will trade for pair
Brandes Navy phones and two Audio
Tron bulbs, both must be in good con-
dition. Also Murdock loader, cost
$3.50, trade for good rotary wvariable
condenser of about ten plates. Write
quick, all answered. C. A. Mathiasen,
Onawa, Ia.

FOR SALE—Enclosed sending and re-
ceiving set. Range, Key West receiv-
ing,- 20-40 miles sending. Table, 3'x8’
x2%"; loose coupler, condenser, galena
detector; high tone buzzer, etc. Re-
ceiving $10. Sending: 3 inch coil with
electroytic interrupter; spark gap; he-
lix with pilot lamp; key, two condens-
ers, switch; ete. Sending $10. Both
$18. Send stamp for photo. E. A,
Mabannah, 261 Sommer St., N. Tona-
wanda, N. Y.

dock’s oscillation transformer, No. 424,
$3.00. {Cost $4.00); one Radio appa-
ratus Company rotary gap, model GK-1,
$9.00. (Cost $12.10); four sections of

. Murdock’s moulded condenser, together

with rack, $9.00. (Cost $13.00). 'The
articles used only three months and
are in Al condition. I want Radio Ap-
paratus Company’s Navy coupler and
variables. What have you? J. Felix
Currie, 606 Huntington Ave., Houston,
Tex.

FOR SALE-—Three six volt rheostats in

good condition and a receiver; also other

second hand wireless instruments. Ad-
dress R. Cookman, Clyde, N. Y.
EXCHANGE—1% H. P. direct current,

compound wound, motor or generator,
Robbins & Myers make. Delivers 110
volts at 2% amps., for % Kw. closed
core transformer. Also have Goodell
Pratt amateur bench lathe. Exchange
for wireless apparatus. Need 600 volt,
100 amp. ground switch. S. P. Fister,
Northumberland, Pa.

FOR SALE OR EXCHANGE—14 inch

spark coil, potentiometer, voltometer,
Morse 20 ohm instrument, 3 inch bell
pedometer spark gaps, silk, cotton and
enamel magneto. Wire, bare wire, tin-
foil, in exchange for tuning coils, one
inch to three inch spark coils, variables
and loose couplers. What do you want
or what have you? Write for prices on
what you want. All goods in perfect
condition. Don Ringo, R. R. No. 3,
Paris, Il

$4.00.

FOR SALE--One receiving transformer,

De Luxe, cost $25., will sell for $15;
3,000 meter two-slide tuner, cost $4.00,
will sell at $2.00 One sending set
consisting of one two inch spark coil,
sells at $5.00; one spark gap, sell at
$.50; one condenser, sells at $1.00; one
telegraph key, sells at $.75; one helix,
Complete sending set for $9.00.
Reason for selling—am going away to
Military School. C. F. Woese, 802 Mc-
Bride St., Syracuse, N. Y.
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FOR SALE—One 6% x8% plate view
camera, tripod, ecarrying case, plate
holder, one dozen Hammer plates, three
gross 5x7 paper, ten 5x7 Gray mounts,
5x7 printing frame; one 11x11 trimming
board, Brownie No. 2 folding camera,
Brownie No. 00 camera 5x5 trimming
board, 4x5 print frame, dark room lamp,
Hypo, developers, graduate tank. Any
offer for vparts accepted. Alvin R.
Leavitt, 18 Grant St., Natick, Mass.

FOR SALE-—-One pint Leyden jar, slide
variable, 23 lbs. antenna wire, trans-
former core for % Kw. Flexible, 1% Kw.
transformer, step-down transformer, one
inch spark coil parts. 1 would like an
RJ9 DeForest audion with or without
bulb. Alvin R. Leavitt, 13 Grant St.,
Natick, Mass.

QST

FOR SALE OR EXCHANGE--—-Three slide
tuner, Murdock and Brandes headsets,
detectors, condensers, spark coil, % Kw.

‘ =1

This fellow
doesntread I5T

Renew
Your

() Subscription [} .
without Delay
Avoid Missing a
Single Issue

The QST SUBSCRIPTION DEPT. 1Y -[‘ A
HARTFORD, CONN. ' '

61

Curtis high potential transformer, helix,
Weston Duplex meter, I. E. Co’s. AC

ammeter, switches, cameras, and sup-
plies. Want 1% EKw. Packard or Thor-
darson rotary gap, key, ete. Audio

Tron bulbs, receiving transformers or
what have you? R. G. Devanny, 4624
Winthrop St., Pittsburgh, Pa.

trade for Brandes Superior receivers
with head-band. . Glyn Prather, Clifton,
Tex.

FOR EXCHANGE—--Home-made 7,500 me-
ter loose coupler, $2.00; home-made 400
meter loose coupler, $.57; Tmco detec-
tor, $1.75; Albany .003 mf. variable
$2.00; Murdock loading coil, $2.25; buz-
zer, $.15, DPST slate base 604, 250 v,

$.25. Will sell for above price or ex-
change for five 15,000 m. loading coil,
Brandes phones or Audio Tron. C. W.

Gibbs, 52 Linden St., Rochester, N. Y,

'Thls
reads DST"
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A Wave Meter Contest

ORE than one promising Radio

Club wants a wave meter, but

due to lack of money, it has

never been bought. QST

comes forward to create an op-

portunity for these Clubs.
the wave meter, if you will return a little
vigorous work. The scheme is this:—We
will give the wave meter shown in the
illustration to the first Club which comes
forward with one hundred paid yearly sub-
scriptions to QST. As an extra reward, we
will give a pair of first class head phones
to the member of the Club who gets the

greatest number of subscriptions for his
Club.

We will furnish-

This gives everyone a chance. Start
in right now. The first Club which gets
one hundred subscriptions gets the wave

Every other Club which also gets
one hundred subsci'iptions during the two
weeks following the first award, also gets
a similar wave meter.

meter.

Everyone has an
equal chance, not only to earn for their
Club a wave meter, but also to get for him-
self a pair of good phones.

There are no complicated conditions.
Nothing but a little “Pep” is necessary. Get
in the game today. Your Club wants one.
It's the best wave meter we can find.

THE GREBE WAVE METER AWARDED
TO THE FIRST CLUB SECURING
100 YEARLY QST SUBSCRIPTIONS

This instrument sells at $70.00. It is
designed to work accurately on both long
and short waves. It will measure up to
5,000 meters, and contains a high note, high
resistance buzzer, in a.sound proof rubber
case, mounted in a rubber panel. All the
printing on this instrument is engraved in
the rubber and filled in with white compo-
sition. The coils are made of 100 strand
Litzendraht wire which gives it an excep-
tionally low decrement.

MURDOCK “FIFTY-FIVE” PHONES
GIVEN TO THE LEADER IN THE CLUB
EFFORT

These ’phones have a resistance of 3,000
ohms and are leaders on the market. They
are so well known that little need be said
about them. A pair of 'phones anyone will
be glad to own. Become the leader in your
club so you can get them.

Write for subscription blanks.

WAVE METER CONTEST,
The QST Publishing Co.,
Hartford, Conn,



NEW “TUNGAR” RECTIFIER, NO. 995

THE “TUNGAR”
RECTIFIER DEVELOPED
BY THE RESEARCH LAB-
ORATORY OF THE GEN-
ERAL ELECTRIC COM-
PANY SIMPLIFIES SMALL
BATTERY CHARGING.

It is of 2-ampere maxi-
mum capacity and will
charge various numbers of
cells of lead batteries. it
will charge three cells at 2
amperes; and six cells at

about 2 amperes; interme- :
diate cells in proportion. " PRICES- .
It is self-starting, independent of frequency,

2 Ampere, 6 volt.. . $14.00
and efficient.

6 Ampere, 15 volt... 22,00
6 Ampere, 75 volt... 100.00

Maguire & Shotton Fully Guaeanteed

r Albany New York . Circular and Catalog F
f ’

on request,

“THERE'S MONEYINIT *?

—ai=LEARN TELEGRAPH Y=

MORSE AND WIR ELESS_'::"._'_'_’:.

" ottt o— p———— St S 4 Oy e St ity mmarei

TEACH YOURSELF

in half usual time, at trifling cost, with the wonderful Au-
tomatic Transmitter, THE OMNIGRAPH, Sends un-
limited Morse or Continental messages, at any speed. just
us an expert operator would.

Adopted by U. S. Gov't. 4 Styles. Catalog Free
Omnigraph Mfg. Co. 35-39 Cortlandt St. New York

———— — p——

EARN TELEGRAPH

Mozse and Wireless—R, R. Accounting (Sta-
tion Agency) tuught Splendid oppo :unu.iel.
Plosihonaleéuredw nan clu iv occup,

0, TrAaguales, 6 oW 8l A
p yf emoedemb din; loq 3 ﬁ .

You May Learn Theory, Cods :nd

Laws of Radlo Communication

in Our School or at Your Home,
fitting you for positions paying good sala-
ries with wonderful chance to tnvel t.ha

world over. It’s the most interesting
fession known #ud the damnnd for skiﬂed
operators 1s increasi Send stamp for
catalog, which gives information.
NATIONAL RAD{0 scHoOL, 14050 8¢
Washington, D.

00 =8
o d Fvn uunl
um nion gmem: ‘z.n u:elu|‘l’§ g

¥ XpeDn: asily, earned if d:l Oﬂ'
‘;‘;gg;up \aort:le ‘ny :uce coursan lho T%a

Dodge’s Telegraph, Ay.& Wirslass lnalltu!i
RADIO Street. Valnlral-o. ind.
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New Undamped Wave Coupler, No. 749

Special Introductory Price, $18.,00

]

-

Our new Coupler No. 740 is 32 in. long,
9 in, wide and 10 in. high over all, and on the
average sized antenna tunes up to 15,000
meters. This Coupler, used with the new
CHAMBERS' SYSTEM OR CIRCUIT will
bring in signals from domestic and foreign Arc
Stations surprisingly loud and clear. Note the
difference in size of our No, 748 and the new
No. 749.

We claim to be the original inver. ors of =
SYSTEM or CIRCUIT, for the reception of
the undamped waves without the use of Load-
ing Coils or Oscillating Coils, as they are
sometimes called; as with our system or circuit
only two inductively coupled coils are necess-
ary, Circuit supplied with each coupler,

This CHAMBERS' CIRCUIT saves you
money. Think of it] No extra coils to pay
for, and price of coupler only $18.00.

Place order now so as to be in on the introductory price. Orders filled in rotation., Send
for descriptive matter.

F. B. CHAMBERS & CO. Philadelphia, Penmsivani

PO WSO WS W S WG W W U W N N NSRS A S S 1
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f Announcmg the DefForest Tubula
Audlon Bulb

“There is only oneAudion-the De Forest”
The New rype T Tubular Audlon Bulb glves

very loud signals®from powerful stations. It has

a large cylindrical plate, a spiral grid and only
one filament of tungsten. As this is a long
straight-line filament, it has a long life. Edi-
son effects are completely eliminated. The plate
is in contact with the heavy glass tube, pre-
venting overheating, ,

Sold Separately, $5.50 each

The special adapter fits this type to the screw
base receptacles of De Forest apparatus, and is
furnished at 40 cents extra.

Send stamp for Bulletins D16
and B16

The Wireless Mfg. Co.

B2 0 J0 S 2n i ah ot A S0 A 4n g g g g n g Sb ot 0 S S B S0 S i g g 4
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IT -TELLS YOU HOW TO
BUILD YOUR OWN
APPARATUS

Everyday Mechanics

is the first and only magazine in the world devoted exclusively to \
constructional “how-to-make and how-to-do” material. It is edited

by Thomas Stanley Curtis, whose arficles and work you have known
since the old days of ELECTRICIAN AND MECHANIC. It contains
no war pictures, free write-ups of new devices, general news feat-
ures. It is solidly and consistently filled, to the last of its ninety-six

pages, with practical how-to-make and how-to-do articles.

EVERY FEATURE article that appears in the magazine is prepared
from the data obtained in the actual construction and operation of
the apparatus described. ¥or every article, a model is constructed
in the EVERYDAY MECHANICS EXPERIMENT STATION, 10t
Fifth Ave.,, New York, where it is given a practical working test.
This means accurate and dependable data for you experimenters.
THE NEW AUDION SERIES of articles on the use of the Audion
for damped and undamped wave reception, undaxpped transmission,
Oseillion teléﬁhones has information which YOU want. The series
is written by M. B. Sleeper, whose experience in the DeForest lab-

oratory makes the data unquestionably accurate.

EVERYDAY MECHANICS CO., INC., 848 Aeolian Bldg., New York
Please book me for a subscription for EVERYDAY MECHANICS for
........ years, at $1,00 per year. [ enclose $.......... to pay for same.
My Name is ... ...ttt ittt ittt inanaasoansoannnnns

My Address ...t ittt inennn
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“THERE 1S ONLY ONE AUDION, THE DE FOREST”

DE FOREST ULTRAUDION DETECTOR

FOR DAMPED AND UNDAMPED WAVES

The new DeForest Ultraudion Detector
enables every operator to receive both spark
and arc signals at minimum expense. This in-
strument is made for private or amateur use
only, and is within the means of all.  Hereto-
fore the lowest priced genuine Ultraudion cost
$110.00.

We now offer the new amateur type at
$27.30. It is equipped with potentiometer
control for the “B" or high voltage circuit, ar-
ranged for external batteries to be furnished
by the purchaser, has an internal rheostat like
our higher priced instruments, and is equipped
with the genuine DeForest Tubular Audion
with adapter.

TYPE UJI . L. .
DeForest Ultraudion Detector No complicated circuits for tuning are
Price, $27.50 necessary or desirable, Simply a regular tuner

of proper size is used. No need of spending
money on large, expensive coils to receive Darien, Nauen, Eilvese and all the undamped stations.

The genuine DeForest Tubular Audion illustrated here-
with is now within the means of all amateur operators. It is
sold to anyone in any quantity without the return of the old
one.

Fully 50 percent. more sensitive than any other known
form of detector and thoroughly reliable. Tests show an op-
erating life of at least 800 burning hours when properly used,
equal to at least a year’s service,

With it the maximum receiving range can be covered.
Suitable for receiving arc and spark signals and also for am-
plifying. Each equipped with a static shunt to prevent par-
alyzing from static and loud signals. Guaranteed to be de-
livered to you in perfect condition.

Genuine Uet orest 1ubular Audion
Price, $5.50, delivered
Adapter, 40c extra

ACCEPT NO INFRINGING IMITATIONS. INSIST ON THE GENUINE ARTICLE

Send stamp for Bulletins R16 on the Audion Detectors, Audion Receiving Sets
the Tubular Audion and the Ultraudion

“WARNING—You are entitled to the genuine Audion, guaranteed by the owners of the Audion
patents, when making an investment of this kind. Any evacuated detector having a filament,
a grid and a plate, as well as other types, are covered by our patents, and several irrespon-

sible infringers are being prosecuted. To be safe and get full value for your money, insist
on the genuine DeForest Audion.”

DeForest Radio
Telephone & Telegraph Company

1391 SEDGWICK AVENUE

New York, N. Y.

Makers of the Highest Grade Receiving Equipment in the World
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LENZITE WIRELESS DETECTOR

Patented May 2, 1916

TRADE-MARK

Recognized by leading authorities as the most sensitive
and most effective Detector existing. If not satisfied, re-
turn same and your money will be refunded.

TO WHOM IT MAY CONCERN:

Following our policy of endorsing the manufacturers and dealers adver-

M tisements, we wish to state that the Lenzite Detector has been received
and tested at our station. We find it satisfactory in all respects. It is
sensitive, easy to adjust, and all that is to be desired of a contact crystal
detector.

THE AMERICAN RADIO RELAY LEAGUE, inc.

To this, Mr. Tuska adds this personal remark:
“Lenzite is the best contact crystal detector | have ever tried”.
Signed : C. D. TUSKA, Editor QST

PRICE COMPLETE, $5.00

DEALERS WANTED IN UNOCCUPIED
TERRITORY

Write for booklet and further in-
formation to

Lenzite Crystal Corporation

537 Chamber of Commerce Bldg., Pasadena, California
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UCK’S

o 300 PAGE ELECTRICAL
No. i and WIRELESS CATALOGC

MORE THAN EVER JUSTIFIES YOUR VERDICT
THATIT IS THE ONECATALOCG WORTH WHILE

CATAL O RO &

The Wiiam B, Duck Ce.

ANYUHING
ELFCTRICAL

Only 8cin stamps

‘will bring this

unrivalled cata-
log to your home.
The great cost of
catalog and the
exceptionally lIow

‘prices . (often-

times fully 25per
cent below usual
retail price) pro-
hibits its distri-
bution otherwise
You may deduct
the 8¢ on first
$1.00 purchase..

No.
No.
No.
No.
No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

THE WM. B. DUCK CO.

150 pp. wireless instruments

150 pp. electrical supplies

ANNOUNCEMENT WIRELESS AMATEURS

the following wireless instruments :

Type T-0
Type T-1
Type T-2

AB95
AT7628
R4l
R4l
1915

Model BAA

1091
1092
ATT21
39X0
44X6
40X0
A6012
61X10
ABSO
71X0
73X0
17X0

Thordarson Flexible Step-Up Transformer $15.00
Thordarson Flexible Step-Up Transformer. 20.00
Thordarson Flexible Step-Up Transformer. 25.00

Note.-A Thordarson Special Protective Device
free with each transformer.

Commercial Type Oscillation Transformer 15,00
Oscillation Transformer................ 6.76
Receiving Set with Condensers........... 32.00
Receiving Set. less Condensers............ 24.00
Detector Stand............ 2.00
Navy Type Receiving Transformer. ....... 19.50
Arlington Receiving Transformer ....... 9.00
Arxlington Type B Receiving Transformer.. 7.28
Receiving Transformer........... Ceeeees 6.50
3% inch Spark Cofl.....vivvveernenernnns 2.25
1 inch 8park Coil.......... tecetseasans 4.50
14 inch Spark Coil....... seeeanes tessaes 3.15
Detector Stand ............. ceeerannaae .65
Standard Tuning Coil.....cocevvevanenas 3.80
Pancake Helix,......iciiiiiavincnannnns 1.50
Electrose Insulator........... Ceeeransans .80
Electrose Insulator.....vceecvievanianiae .20
Electrose Insulator.......... sesssbenasen 50

WHAT OUR BIG CATALOCGC CONTAINS

We announce effective at once these exceedingly attractive reductions on

$12.50
16.50
20.00

{ncluded

13.80
8.00
29.50
22.00
1.50
17.25
7.50
6.50
598
2.00
3.68
2.658
58

. 3.358
1.40
27
.18
A8

150 p;g'es wireless instruments, 10 pages raw material; storage hatteries; electrolytic rectifiers;
high frequency coils; telegraph instruments; commercial and battery motors and dynamo; rotary

converters; alternators;

sewing machine motors; water motors; medical batteries;

accessories; flashlights; electric lighting plants; Victrolas; books.

Send 8c for this Catalog today. You need it

auto!

236-238 Superior Street
TOLEDO, OHIO

Always mention Q@ S T When Writing to Advertisers




Our Latest Triumph!

This Complete Wireless
Station
Mahogany Finish

Received hundreds of miles, Sends 3
to B miles. Perfect in every detail. Send
your order to-day——we guarantee this

outfit.
Unassembled parts of this station

$7.95. Our catalog zives full particulars
of discounts on unassembled parts of all
our stations.

Send stamp for our large catalog
“Q.S.” of remarkable values.

THE HANDEL ELECTRIC CO.
66 VESEY ST., N. Y. CITY

' Radio Phones Meet Every Re-

quirement

From Pittsburgh, Pa.
“We received undamped signals

from Nauen, Germeany, which is
outside of Berlin. We merely used
large undamped coupler which
§ would tune up to 15,000 meters,
three variable condensers and
audion detector.

Holtzer-Cabot Phones were used,
without any amplifying device.”

From Troy, N. Y.

“We have tested out & pair of
your 8000 Ohm Receivers against
all other makes and have found
them superior to all, both in tone
and loudness.” «

YOU CAN DRAW BUT ONE CONCLU- |
SION FROM LETTERS LIKE THE

ABOVE. ORDER NOW!
GUARANTEED.

The Holtzer-Cabot Elec. Co.

.. .. Boston and Chicago.

EVERY PHONE

THE MONOTONE QUENCHED GAP

Ideal for Spark Coils and Trans-
formers.Try 2 unit on that trans-
mitter and if unsatisfactory return
and your money will be refunded
without question. One umit for
every Y4 KW. Price per Unit $2.50
prepaid.

L. BRAINERD STRATTON
Oneida, New York.

Always mention QST when writing
to advertisers

 BLECTRIGAT, ENGINEERS
.. HANDBOOK

|ELECTRICITY!

ERE'S just the book on Electricity that
X you need fo answer your many ques-
[ tions—to solve your knotty problems, to
teach %ou new kinks, to be your memory
for tables, rules, formulias, and other Elec-
® trical and Mechanical facts. With this
' ‘Little Giant” I. C.S. Electrical Engineer's
f Handbook within easy reach an hourora

day need not be lost "digging up” some
i forgotfenrule, someunfamiliarfact; you'll

@ just turn to the very complete index and
get it "'in a jifty.” A few of the subjects
treated are:

Electricity & Magnetism; Batteries; Gircuits:

Magnets; Direct & Alternating  Currents;

Dynamos & Motors; Belts; Shafting; Elece

troplating: Electrical Measurements; Meterst

Arc & Incandescent Lamps; Mercury-Arc

e Rectifiers; ‘I'ransformers; Insulation; Elec-
tric Cars; Single and Multiple-Unit Contro}; Transmission; -

Rail Welding: Tabies of Wires—Sizes, Capacities,etc.; Math

matical Rules, Formulas, Symbois; Tables of Gonstan

iquivalents, Roots, Powers, Reciprocals, Areas, Weights
easures; Chemi‘ntry; Properties of Metals; Principles of

Mechanics; First Aid, etc.

The Electrical Engineer’s Handbook is gne of221. C. 8. Hand-
books covering 22 Technical, Scientific and Commercialsubjects,
all equally crowded with vaine. They have the contents of full-
size books condensed into pocket size, ready to go with youany-
where aud be at your instant command. They are substantial
bound in cloth, red edges, gold-leaf stamping, printed from new,
clear, readable type on good quslity boole paper, elaborately
illustrated and completely indexed.

The regular price is $1.15,but for s LIMITED TIME you can buy
those you want, p el(veri d,for only 58 cents
each.” You run no risk! Money back if desired!

International Correspondence Schools, Box 1632 , Scranten, Pa.
e e e e e TEAR OUT HERE o et s o i taee s

1.C.S., Box 1632, Scranton, Pa.

{ ienclose $ for Handbooks marked X.

! Electrical Engineer's -1 Chemist's
Teleph. & Teleg. Engineer’s Bookkeeper's

I Mechanig's Advertiser's
Steam Engineess Salesmen’s

{ GCivil Engineer's Farmer's

{ Conmté%pﬂnga‘- Poultryman’s
Building Trides Mariner (N

i Steno.’s & Corresp t's A

| Name

: Address
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THE Y. M. C. A. RADIO SCHOOL

announces it's latest achievement-—
A . Wireless - Telegraph
Course by Correspondence

N unexcelled treatise in a series of
A weekly lessons, complete with
charts and diagrams, and claimed

by experts to be the finest of it’s

kind ever written. Ready for delivery on

or about Deec. 1st, 19186.

And at a price so small that makes
it within the reach of everyoune.

SEND . FOR

Y. M. C. A. RADIO SCHOOL
155 East 86th Street - New York City

BOOKLET

THE LONG DISTANCE GAP.

The gap used by 9MQ, 9LO, 9NE,
9AGB, 9AET and many others who
are successfully transmitting long
distance messages.

Send 2c stamp for bulletin or send
10c_and receive bulletin, wireless code
book and a SENSITIVE PIECE OF
MINERAL.

H. A. REVEREND

MFG. CO.
Hall Building K. €. MO.

DETECTORS!

Make us your Headguarters.

We have new and burnt out
DeForest Detector and Amplifi-
er Bulbs. Price $2. to $5.50.

Double filament tubular bulbs,
$3.50; Single filament, $2.65.
Just a few left. ORDER NOW.

LENZITE DETECTORS,
Six going at $4.50.

Short wave regenerative sets,
formica panel. Bulb included.
Quartered oak cabinet. Price
$21.50.

3,000 Meter ARLINGTON Loose-

couplers, navy or slider type.

Large variety of audion cabinets,
Prices from $2.00 to $6.00.

Expért‘lathe work a specialty.

CRESCb' RADIO LABORATORIES.
MATTOON, ILL.

“PacificRadio News”’

A Reality at last. A publica-
tion that fills the longest felt
want on the Pacific Coast is NOW
a reality, and is here t ostay.

A 48 Page Magazine will be
published monthly, subscription
rates $1.00 per year. 10 cents
per copy. Send 50 cents for 6
month subscription.

Read the greatest wireless

articles that have ever been published

Send for your copy TODAY,
you will be sure to forget it to-
morrow.

PACIFIC RADIO NEWS.
50 Main St.

San Francisco, Cal.
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DESCRIPTION OF ENCLOSED ROTARY GAP

vice and silence.

(for inspection).

at top of gap.
between sparking points.

closed and silent gap.
made to avoxd needless expense.

The gap is well made, but not fancy, it is for ser-
Finished in dull black it will add to
the appearance of your set.

It is made in one style only, for all powers up to
1-Kw., and can be mounted in almost any position.

The gap is enclosed in a circular iron housing 8 inch-
es in diameter and 214 inches thick, with removable cover
One contact is made to binding post
on side of case, and the other to the adjustable contact
The adjustment can be as close as desired

to meet the demands of amateurs for a good, en-

THIS gap has been designed to sell at a low price and

Every endeavor has been

Rotating disc is of brass with 12 prOJectlng round brass arms, (total
diameter 6 inches) mounted on shaft running in bronze bearing and
is belt driven by small motor glvmg a variety of tones depending upon

the speed.
When in Operation This Gap is Very Quiet

Price complete--without motor--$8.50

J. HERBERT FERRIS

211 Catalpa Drive,

Royal Qak, Mich.

AMATEURS—

Send for prices on our short wave
regenerative sets.

WILSON & SMITH WIRELESS
MFG. CO.

Kalamazoo, Mich.

BRANDES RECEIVERS
MURDOCK, DEFOREST
AUDION, CLAPP-
EASTHAM GOODS
PACKARD
TRANSFORMERS
WIRELESS EXPERT IN
CHARGE.

Southern California Electric Co.
LOS ANGELES, CAL.

625 S. Main 316 W, Tth St.

Learn Wireless Under Marconi’s Chief Instructor
EVENING STUDY

Special Short Course begin in January for those
who know the fundamentals of Rlectricity and
Magnetism and who can pass a sgimple Code test.

Qur Students have the privilege of entering the
Marconi service DIRECT.

Students from OUT-OF-TOWN may find temporary
day-employment through our Employment Agency.

{omfortable rooms for rent in Modern Association
Building, Centrally located for Jersey, Lower New

EASTERN DISTRICT Y. M. C. A.

York, Long Island City and Brooklyn.

The Demand For Radio Operators Far
Exceeds the Supply

Great stress is laid on laboratory experiments with
complete commercial apparatus. Special training
given on advanced types of Trans-Oceanic Equipment.
Courses under the personal supervision of the In-
structing Engineer of the Marconi Wireless Telegraph
Co. Send today for folder “Q.”

Marcy Ave., Near Broadway, Brooklyn, N. Y.

12 minutes from New York City Hall, 18 minutes from Hudson Terminals.

Always Mention Q S T When Writing to Advertisers 71




- HELP

us to place QST on one
newstand in every town.

Can you buy QST in
your town?
you help us and yourself
by filling out the blank

below and mailing it to

If not, won’t

us? If you can be the
first to place a standing
order for six or more cop-
ies monthly with some
newsdealer in your town,
we will give you six
months subscription free.
We want only one in each
town. Get us one in your
Don’t let some
other fellow beat you to
it. See your newsdealer
to-day. Get him to order
direct. Then mail blank.

........ Return blank ..,.....
QST Publishing Co., Inc.
Circulation Manager,
_Hartford, Conn.

town.

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

My name ....................
Myaddress ...................

He will take copies of QST
monthly.

WIRELESS

operating spells OPPORTUNITY
today. The great demand, rapid
promotion and increased salaries
make this work very attractive.
We positively have good positions
waiting for our graduates; opera-
ting in all parts of the world,
coastwise, trans-atlantic, trans-
pacific, etc. etc. Our special
Spring class for Day and Evening
students starts April 2nd. Easy
payments if desired. Send for
special literature. ‘

EASTERN RADIO INSTITUTE
899 E. Boylston St., Boston, Mass.

“‘Superior’’

Try it.

“Matched Tone Makes All the
Difference in the World!”
Any owner of a Brandes Head Set .
will tell you that, the very first thing.
It means widely increased range, great-
er sensitiveness, less strain on the ear

nerves. It is one of the things which
make the “Superior” model Brandes
Head Set at $5.50 “the best receiver
sold for the money today’: as the trade
says.

Other Brandes models up to $14.

Send 4c for catalogue, whick explains
“matched tone” and the other important points
wherein Brandes Receivers differ from other
receivers. Contains much valuable wireless in-
formation. Send now.

C. BRANDES, Inc., Wireless Receiver
Specialists
Roem 822, 32 Union Square, New York
BRANDES
WIRELESS HEAD SETS

model Brandes
Head Set, price
complete, $5.50

72
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IRELESS - BOOIKS

Up-to-date and Practical. By Philip E. Edelman

This is the ideal book for
the enthusiast, is recommend-
‘ed by us -and endorsed by
Radio Inspectors.- One of
the -best books of its kind.

“Experlmental Wireless ~

Edelman’s “Experimental
Wireless Stations”, is written .

. 80 any. amateur can under-

" stand it, contains exact di-

mensions. Tahles and illus-

trations cover all modern Ra-

dio Apparatus.” Undamped Stations”
waye sets, audion hook-ups, 1916 Edition -
oscillating .. and amplifying 272 Pages

circuits are all given in de-
tail.

Completely Illustrated
ONLY $1.50 POSTPAID

Place-Your Order NoWw

THE- QST PUBLISHING C @MMW - INC.

B@@H&X DEPT., HARTFORD; CONR.

| @sT "~ QsT QST

"If ‘'you wish “fo save méney when
! .’ . purchasing radio , apparatus, get my
price on the’ instrument you are in-

) %exl;ested in, before placing your order. - ..
. ave:

Brandes, Bunnell, CIapp-Eastham, REFLECTIONS
Colby, Doron Bros., Electrp Set, Grebe
Holt-zer, . Klitzen, Lenzite, Mignon, I . .
‘Multi Audi-Fone, Murdock Packard, . . ; . I )
Richardson-Company, Radxo, Turney, : S P §
. etc.. apparatus. Hawkin’s Guides, . ) Look this issue over.
g{larko atf'dﬁExlde B_lgtterxe:,ulénapp E P 30 P

otors, Jefferson oy, BellRinging ‘ i - ages
and Wireless Transformers, Omni- g

graphs, etc. Write for my price on H :
the instrument you are interested in. Don’t Forget our Advertisers.

Quotations gladly furnished free. ' ' " 7" 'Is This Our Best?
Watch What’s Coming.
Get Your Friends to Subscribe.

; L. BRAINERD STRATTON
X s B “Reliability”
* 44 Seneca Street Oneida, New York.

Q5T CUL

: ElECTRICAl AND catarocue FREE oot
WORTH 25 CRNTS TO AN 1011 ' i )

The Big Book you need and want.
Describing pos tively the finest and

most comp ete line ol’ \\helem goods

ever ligted in any o .

THE FLECTRO- QFF’ (()\'P ANY

‘ Leadex Building, Dept. Q-9.
Cievernnd, Onjo.
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Amateurs Attention!

ANNOUNCING A NEW INSTRUMENT

The “Midget” No. 1 Fixed Condenser is 214 inches x 114 inches;
“Fiberite’” Case with Mahogany or Satin Finish Ends. Nickel Plated
Binding Posts, Capacity .0165 M. F. D. Just the thing to use across your
phones or in fact for any place you need a fixed condenser.

Price; postpaid anywhere in the U.S. 30 cents.

WE ALSO WISH TO ANNOUNCE A RADICAL
CHANGE IN POLICY

While we still are representatives of

Electro Importing Co., Adams-Morgan Co., E. T. Turney Co.,
Brandes, Inc., Stromberg-Carlson Co., Holtzer-Cabot Co., Mignon Wire-
less Corporation, DeForest T. & T. Co., Clapp-Eastham Co., Wm. J.
Murdock Co., J. H. Bunnell Co., and Maguire & Shotton.

We will from now on manufacture and sell a line of apparatus of
our own. This apparatus will be of the highest grade of material and
workmanship and will be known as the “RADICO” apparatus. Every
month we will announce a new instrument in this and other electrical
magazines.

We will make Easy Terms on Radio Apparatus to Responsible
parties. Terms: 25 per cent. down balance in 2 to 10 payments accord-
ing to size of order.

The Radio Distributing Company

Lombard, Illinois

FOSCO ROTARY SPARK GAP

PATENT PENDING
Something New Guaranteed

$13.00

ELECTRIC MOTORS FOR SPARK GAPS
Any Voltage  Any Current
1-25 H. P. $4.75 1-16 H. P. $5.00

SEND STAMP FOR CATALOGUE

FOSCO 429 So. Dearborn Street  CHICAGO, ILL.
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MULTI-AUDI-FONE

A. F. SHORT WAVE REGENERA-
TIVE ATTACHMENT.

M.

When this instrument is attached to your
present loose coupler and Audjon you will
be able t oreceive those long distance relay
messages. The circuit used is so extreme-
ly sensitive that it is possible to pick up
the faintest signals and also wireless tele-
phone messages, both of them being ampli-
fied many times. That this instrument is
so vastly superior to anything now in use,
that you can hardly institute a comparison
with any other, you will admit after you
have had the pleasure of trying it out.

Wave range is 150 to 3,000 -meters.
With the addition of loading coils, wonder-
ful results are obtained on the long wave
undamped signals. Walter Hughes of
Rahway, N. J., says: ‘ : :

“Your M. A. F. short wave regenerative
set is a wonder, it not only amplifies.all
signals, but I can hear plainly many 8 and
9 District stations. Using the .set as-a
wireless telephone transmitter I have been
heard and understood more than two mxles
away.”

Size of Panel 8x12 ’§22.50

MULTIFORM RECEIVER.

The Multiform Receiver is the latest de-
velopment and most advanced step in the
wireless field and gives to the operator that
comprehensive instrument that he has long
looked and hoped for—that is a single re-
ceiving set which combines a straight Au-
dion circuif, the new regenerative circuit
and long wave un-damped circuit.

The Multiform Receiver is so construct-

ed that the operator may obtain anyone of

these three circuits by simply throwing-a
one to the other.

Size 12x17x25

i .“~'3,'AMPERE ~WIRELESS TRANSMITTER
switch and can, at will, instantly pass froxn' . '

$100.00

MULTI-AUDI-FONE.

This wonder-
ful Amplifier will
bring in those faint
signals with a bang.

Works on both
damp and undamped
giznals.

PRICE $18.00.

TWO-STEP M. A. F.

The finest am-
plifier that is
made. You don’t
know what wire-
Iess signals are
until you have
heard a Two-Step
‘M. A. F.

PRICE $75.00.

M. A. F. DETECTOR.

Points. to be Noted.
1t is- perfectly
. - flexible.

It is air-tight.

It is practically
permanent.
The M.. A."F. De-
tector Stand is the
latest development
of a detector stand
and has the three
sessental points de-
sired in a . mineral
detector, that is an
air-tight chamber
which will prevent
dust from collectin
jhon the minera
¥ thereby  detracting
from its sensitive-

: ness, also a detector
which, while perfectly flexible in its adjustment,
is practically permanent when once the adjustment

is made.
. - PRICE $3.00.
M. A. CONDENSER $1.00
DETECTOR $35.00
iM. CACF. AUDIBILITY METERS $£12.00
PQCKET WIRELESS REC. SET :5.75
8.00

“Send for Circular,

MULTI-AUDI FONE

275 MORRIS AVE - ELIZABETH, N. J.

-
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D. H. E.

FREE WIRELESS CATALOG

ADDRESS; DEPT. HED

Doubleday-Hill Electric Co.

719-21 Liberty Avenue
Pitt‘sburgh, Penn.

QRH?

if you don’t know you should. An instrument for the real
amateur. Nothing needed but the phones Condenser can
be used in other circuits when not used as a wave meter.
Two cent stamp for Bulletin No. 101.

Wireless Experimental Apparatus Co.

130 North 62nd St. ‘ Philadelphia, Pa.

ET] |||u|[|l|u-u||l||m|||l[||nl||l]ll|ln;llu!r|||l||||m“l]llIlllllulnlmul umul|||u||m||||l|luu|lluluul|uuul"|ummuuumullumlll!llmullu|‘||l'lllmlummulI||Il|||u||||lu|u'qllugluq'"|||||Ilnllnluuuumuuumg

ARNOLD NAVY MODEL LOOSE COUPLER PRICE, $15.00

This Loose Coupler, while moderately
priced, embodies all the features con-
tained in others selling at $18 and higher
The material and workmanship is.the
pest and is fully explained in my htera-
ture. Can make immediate deliveries.
If you are looking for an up-to-date Loose
Coupler, of stunning appearance, and
whose efficiency is its strongest feature,
send in your order: to-day. I stock
hand polished cabinets, the finest line of
switch points, rubber knobs and con-
tacts, sold anywhere, special size knobs
made to order, A 2¢ stamp will bring
my literature which will be sure to in-
terest you.

J. F. ARNOLD, 327 East 119th St.,, NEW YORK

Sttt stlosofoutiantTecatlinesotlinea il uI]Inmllhmml|In..ullInuulhln.ndlln..ullln..nlhmmlhn..ulhu..ulhu.u|lh|mullhmnlllu-.ullhmullluunlhnmx||h|m|Illm.ulhumll
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The Owner of This Station

may have this. cut if he will send us his name and
address and the month in which this picture appear-
ed.  We shall give it absolutely free. He can use
it on his. statlonery as other amateurs are. doing.

: To those whose statlons have appeared in QST
we w1ll send the half-tones for $1.00 regardless of -
their size. These cost us on an average of $2.50.

. Upon receipt of $1.00 and the blank below properly
filled out, we will send postpaid, the  half-tone of
your statlon. Brea.k in on this new fad.

B S P (Cutonthlslme) eieeadaaesareenanans e

QST Pubhshmg Co lnc
_ IMustration’ Dept T FRR
Hartféx"'d"'Conn. S TR e

Enc‘_oaeﬂ pleq:e ﬁnd $l 00 fbr ‘which’ send e postpud “the- hnlf—tone of ‘my

o

statxon wluch appeared in the e e eeeeneae number of QST.
Address - - - e -
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READ THESE LETTERS!

HERE IT IS,—AND HERE IS WHAT IT DOES!

“Improve it, and it is use-
- less.” No Tuning Capac-
ities, and No Switches In
The Audion Circuits, No
End-losses, No ‘“Short-
ed” turns. Amplifica-
tions up to 100 times.
Selectivity as great com-
paritively as the amplifi-
‘cation. All amplifications
obtained without change
- of spark tone. Covered
by a 2-year satisfaction-
or-your-money-back guar-

“ 1 eps antee, FURTHERMORE,
PARAGON” RA-6 Amplifying Short Wave Re- ‘we guarantee the RA-6 to

ceiver. Range 180 to 580 meters—Price 7$35’.00. so far excel other short
“It Has Solved The Trans-Continental Relay ) wave vreceivers that
Problem.” : . there is no comparison.

A PRODUCT MAY BE JUDGED BY ITS USERS.

“The results obtained have been almost marvelous.”
. (2LK) J. O. Smith, Valley Stream, L. I., N. Y.

“In a word, I think it is the greateést short wave tuner I ever saw.”
(83Z) Rev. A. J. Manning, Cleveland, Ohio.

“I take this time to congratulate you on the design of the perfect short wave receiver. I have
never seen anything in its class before.”
(FS) Howard L. Staniey, Babylon, L. I. N Y.

“I am delighted with the results.” |
‘ (2AFT) Folger Oudin, Schenectady, N. Y.

“I like the RA-8 very much.” . )
(1ZM) Hiram Percy Maxim, Hartford, Connecticut.

“The results obtained with it have surprised me very much. Using it I worked 2AGJ at Albany
for about an hour, and not once did he fade out so I could not get him back. At times I could hear
him several feet from the ’fones. Other stations hitherto just readable come in very loud.

(9IK) R. H. G. Mathews, Chicago, Iils.

“ ‘The Set’ received several d;ys ago. [ want to say it is a peach, and even surpassed my ex-
pectations. It is a wonder for selectivity, and all signals very much fouder. Have heard stations
that I had never heard before, and worked 1VIN "at noon. You may remember that Hartford has.

I b 1 d d X .
slways been closed to us around here (2AGJ) John K. Hewitt, Jr., Albany, N. Y.

“Results entirely satisfactory. Atmospheric conditions not at all good. Notwithstanding this
however, with two sets of *fones in series, we could hear and copy many long distance stations in-
cluding 5DU, BAM, 8AEZ and 9BY ax well as several others we did not mark down.”

. John C. Cooper, Jr., Jacksonville, Fla.

“Never dreamed that the possibilities of this type of apparatus were so great until I installed
instrument.” .

. Wm., H. Allison, Worcester, Mass.

“The finest set for amateurs I have ever tried out. ' Just as you represented it to me, Have.
been able to hear some 53, some 43, and any number of 1, 2, 3, 8, and 9 stations every night, no

A e »
matter what the air conditions. (2ZP) John W. Hubbard, Port Chester, N. Y,
“Have used the RA-8 for ahout a week with”sucb marked results, that thought a word of appre-
clation at this time might be of interest to you. (2IM) L. Spangenberg, Lakeview, N. J.

¢ i £ signals ‘received is almost beyond belief, and I have astonished
manvrl;}f‘emi;(}:?:ngsfna:n\;:ﬁsfz r:ys:lg.n a'l"h:'e'ie; is the most selective I have ever handled, and when

23, . - ¥
familiar with it wonders may be performed. (2ABG) C. R. Runyon, Jr., Yonkers, N. Y.

SEND STAMP TODAY FOR_BULLETIN “0.” IT WILL INTEREST YOU IT DESCRIBES

A VARIETY OF CORRECTLY DESIGNED APPARATUS—APPARATUS WHICH HAS SET NEW
STANDARDS.

Adams Morgan Co., 5. _Upper Montclair, N. J.
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3 £
: REMEMBER-- 4
£ that while our new catalog X is &
2 filled with complete radio instru- 5
3 ments of the highest order of ex- §
3 cellence. we also earry a complete ¥
E stock of exceptionally fine electrical #
£ fittings, such as switch points, in- &
E strument switches, wire (bare, in- %
sulated and resistance) dead end 3
switches ete. listed in our general §
catalog. We will gladly mail both £
. books for which we ask the oourtesy &
£ of B¢ in stamps. z
¥ TYPE X TUNER
£ TUNER of conventional type with many exclusive features for wave
r lengths up to 3000 meters. Primary dead end switch, plain “‘units”’
i switch, mahogany and Bakelite throughout, rubber covered binding i
_; posts. Complete description in our new catalog X. ‘ z
:CLAPP-EASTHAM COMPANY '
£ 140 Main St., Cambridge, Mass. 4
’%I“""I]l- L e T T e e R e U R U R F.“r
L L T T e T R e e T e T U T
e EFFICIENCY
i_% “FOR TUE SELECTIVITY
& DISCRIMINATING SIMPLICITY
& AMATEUR = ® , SERVICE £
L e
f SHORI WAVE REGENERATIVE RECEIVER. TYPE AGP 101 E
; Our new type AGP 101 Short Wave Regenerative Receiver is specially designed for long ﬂ:
£  distance relay work on wave lengths of 150 to 400 metres. It embodies all the latest %
2 PRACTICAL ideas in regenerative receiver construction which have proven most satis-
. factory in actual operation at our testing station. Designéd primarily for short wave re- 3
" ception, this instrument will also operate very efficiently on wave lengths up to 1000 3
& metres. A blueprint of connections and instructions for operating in conjunction with =
£ your audion equipment is supplied with each instrument. E
X SHORT WAVE REGENERATIVE RECEIVER, TYPE AGP 101, $32.50 £
. Send 2c Stamp for Catalog “R” ¥
] k4
= : < . » -'5:
~ A. H. GREBE & CO 10 Van Wyck Ave., Richmond Hill, N. Y. 7
.:"Txlq......dh....u!n....uh ettt smtlinatlinates oot ottt S ,h‘,""mm,ﬁ%
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Super-Sensitive Receiving Apparatus
We have a new and wonderful proposxtlon to offer on super-
sensitive recexvmg apparatus, detectors and ‘accessories. Every one -

interested in wireless should have it: . You had better send for it !
todé.y—now-—liefore you forget.

Equip Your Sets with IN DESTR uc TO Potentiometer Control

Audio Tron Potentiometer and Rheostat Umts are made of a special umform
composition and are designed to give silent, easy and cloge adjustment of battery
potentials by a constant and gradual increase not posuble with one cell variaton .

. This result in ‘maximum sensitiveness. , The
.+ .B battery_unmit is of 7000 ohms resistance,
. insuring long: Jife to “"the batteries. Any

‘lower resisténce wastes your batte The

Audion Tron Indestructo Filament R eostat,

having no wires to corrode, lasts a lifetithe.

Its ease of adjustment is also a big feature,

and it adds to the appearance of your set.

. B Battery Potentiometer comiplete s ..$L00 .
Iess Lever and Knob . .BO

Filainent Rhlfostat ctam let,e)

. ess Lever an nob . ERE

Lever ang é(mb  Porsntiometer G Knob and Lever
. . P atte otentiometer
. B Battery Potentiometer Unit " K,x?;b and Lever » .7

. READY FOR DELIVERY .
"OUR NEW COMPOSIT[ON RHEOSTAT gives you' the ﬁlament con-_*
tiol for vaciium detectors you need. - Write for descrlptmn. e
Sahsfactxon Guaranteed :

"AUDIO TRON SALES CO © 315 LICK BLDG., SAN FRANCISCO (CAL

PR U

The New Turney Radxo Recewers
MADE TO UNITED STATES NAVY SPECIFICATIONS

» EN

- - Positively the greatest
Note that pressuré adjust- )

- value in Head Sets ever of-
fered

3000 Ohms, wound with
natural color silk wire,

' Pure BAKELITE ear.

ment. ' You can wear it a
week without fatigue. Le-
nient adjustable back sup-~
port; Delux comfort; "bez"i{xti:

fully finished extremely sen-
s ) caps, Positive friction ad-
sitive. Order a set today. h
R Y justment, no screws to catc
You can’t be disappointed, - ,J ’ .
the hair. Weight only nine

~—10 ‘days’ trial allowed."
. ~ S ounces. Six foot Silk’ Cord.

- P;tent Apphed For

PRICE $7.50 MAILING WEIGHT TWO LBS.
SEND FIVE CENTS IN STAMPS FOR OUR NEW CATALOG IT TELLS ABOUT

EVERYTHING ‘'WE MAKE.,

meeowre | EUGENE T. TURNEY CO., Inc. | = moewer
|  DELIVERIES 2595 Third Ave., New York City QUALITY
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MURDOCK “FIFTY-FIVE”

2000 Ohm Complete 3000 Ohm Complete

Double Set

$4.00

Double Set

$5.00

ALL AMATEUR STATIONS

now equipped with MURDOCK 'PHONES are getting ALL the
signals, ALL the time. We want every amateur to know that we
GUARANTEE these remarkably low priced "phones to be equal in
EVERY RESPECT {o any for which vou may pay DOUBLE the
money. We could not, in justice, make such a guarantee, unless we
had the goods to deliver. If YOU have never tried the MURDOCK
'PHONES, why not ORDER A SET TODAY? Your money back
at once, if vou don’t care {o keep them,

Other MURDOCK APPARATUS for amateur use, right in
price and in performance;

Moulded Transmitting Condenser, per section. 82.00

Oscillation Transformer No, 424, .. . ... 4.00
Variable Condenser No. 366, 001 mfd. . ... ... 4.00
Variable Condenser No. 388, 0005 mfd. ... .. . 2.00

The best stations are equipped with some MURDOCK instru-
ments. How about YOURST Our catalog is FREE to those inler-
ested,

Wm. J. Murdock Company

20 Carter St., Chelsea, Mass.
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Mesco Short Wave

Regenerative Receiver

This short wave regenerative receiver or receiver set is particularly recommended
for long distance relay work on wave lengths approximating 180 to 450 meters. It is
possible, however, to receive wave lengths up to nearly 1,000 meters efficiently with
reduced amplification.

The circuit employed is of the well known Armstrong regenerative type with con-
stants accurately calculated for the wave lengtihs referred to above when employed in
conjunction with any of the audion detectors described in this manual.

With this set it is possible to receive undamped and damped waves. When listening

o

List No. 8467 MESCO Short Wave Regenerative Receiver
PRICE, $32.50

to the latter, although the tone of the incoming spark signal is somewhat changed, it is
smplified many times when adjusted properly.

1t is possible then, under these circumstances, to hear and read stations that would
be totally inaudible with ordinary receiving sets. It will increase the receiving range
of any station over 100 times.

The receiver is complete in every detail and ready for operation when connected
to an aerial, ground, audion detector and telephone receivers. The cabinet is made of
weathered oak having all connections brought out on a genuine hard rubber panel which
decreases insulation losses.

A blue print of connections with detailed instructions for setting up and operating
this receiver is supplied with each instrument. Both tube and round type audion
detectors can be used successfully with it.

The metal parts are of brass, nickel polished.

SEND FOR OUR NEW CATALOG H28
1t is pocket size, 8x414 inches, contains 248 pages, with over 1,100 illustrations, and describes in plain,
clear language all about Hells, Push Buttons, Batteries, Telephone and Telegraph Material, Electric
Toys, Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical

Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Battery
Giuuges, Wireless Telegraph Instruments, Ignition Supplies, Ete.

There exist a thousand and one ways where elecirical devices may be used, and te know what ix
beat for yeur purpose you noed thia catalox. 1t costs you nothing.

Send 10c¢ for copy of our Wireless Manual H9. You get your
money back on an order of $1.00

It contains 180 pages snd tells how to erect and maintain wireless telegraph stations. Shows a
number of diagrams, Has the Morse and Continental Telegraph (odes, Illustrates the best instruments
to use; tells what they are for and how to use them. Has many new diagrams and other valuable infor-
mation not contained in any other book. Do not wait. Send your request now. Get the best 10c. value
you will ever buy.

Manhattan Electrical Supply Co.

NEW YORK CHICAGO ST. LOUIS
17 Park Place 114 8. 5th Ave. 1106 Pine St.
SAN FRANCISCO  §64 Mission Street
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