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The madio transmitter forming the heart of WBAY, the
hroadcssting station of the American Telephone and
Telegraph Company, s shown in ths accompanying
ohotograph. It is located om the upper floor of the
compuny’s building, on Walker Street, New Yark City.

The tubes are mounted in the wupper part of the |
tramework of the tramsmitter (See 8). This location is |
used because it provides adcquate wventilation. The
current for heating the filaments is supplied from a con-
stant potential gemerator. Means must be provided, s
the radioc operating room, se the radioman in charge can
see at ohcs just what power is being used.

i and 2 indicate the two meters which are ithe telltales
of the direct currenmt flowing. These meters register
the amount of current used.

3 indicates the rheocstat and the protective devices
which cut, in or out, the units of the set.

in order to operate thespe instruments the necessary
electric feed wires must be brought to the panel by com-
duit pipes. These pipes are indicated by & Not omnly
must the electric-power wires be rum in s comnduit pipe,
but the conduit pipe must be grounded, as shown in the
photagraph. The ground clamp is fastened to the panel
by scvrews. It runs to each pipe where it is grounded.
This prevents the high-frequency current that is being
generated in the alr surrounding the instruments to
become affiliated with the jow-frequency curremts, pre-
venting the genevators from being ruined

The next step is o force the necessary current to the
vacuum tubes. Here ix the most critical and important
stage of the transmitter. This is where the operator |
must know what the vacoum tubes are doing. The emly
method employed is the use of meters. These slectric
meters are somswhat like the meters imdicated by 1
and 2.

$ indicates the necessary metere which permit the
operator to know bow the vacuum tubes are working.

The frequency of the trangmitted emergy (wave lemgth)
is controlled by the value of the inductance in the oecil-
latary circuit, which includes the sntenna. This (n-
ductance is adjusted by means of a varlometer, indi-
cated by 6. A variable condenser, conmected across the
plate-coll, controls the plate current through the oseil-
lator tubes. This condenser caomsists of a varfable umnit
in parallel with two fixed units which may be switched
in or out of the circuit. The variable unit is coatrolled
by a knob on front of set 7. ‘
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MICROSTAT
VERNIER RHEOSTAT

Eliminates
Grating and

The
Most Sensitive

Filament Control Interfering Noises
Quickest-Easiest Single Knob
Tuned Adjustment

~ This microstat is far more
durable than any ordinary
rheostat; is made of better
material with greater care.

Ten times the possibility of ==
exact filament adjustment as
over the ordinary wire rheo-
stat.

Order through your dealer or | 4
delivered to any part of U. S. $ 1 '40

The microstat takes up less room on the radio beard than any other rheostat.
Is neat, compact, and particularly designed for those who want the best in radio
materlal This device is made under the most exacting supervision, and each
part is carefully and accurately machined. A template and full instructions in
each box, so you can quickly and satisfactorily place the microstat on your set
with the greatest ease and neatness.

The exact calibrations of the microstat are due to the gradual entering of two
points into the resistance material of our own composition, which gives us exact-
ing and most minute measurement of current to the filament, as the operator
brings the two points together or separates them thru the screwed handle.

MICROSTAT C.MPANY

VVILLIAMSPORT PA.
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In the Heart of

P HERE is nothing complicated
Tahout radio reception. It

proved its merits when the
“Sampaio Correia,” the DBrazilian
seaplane left New York City on its
flight to Brazil. The accompanying
photograph gives a splendid view
of the radio installation aboard this
“ship,” and it shows what can be
done in a similar way on any
heavier-than-air vessel. The re-
ceiving-set consists of a tuner and
amplifier unit. A fixed antenna is

strung between extremities of
wings and tail structures. This
makes it possible for the pilot to

pick up any messages forwarded
which will enable himn to make such
changes in his course as he desires.
Weather reports, storm warnings
that are broadcasted hourly are of
vital importance to the aviator and
it 1s only by radio that he can get
them. Seaplanes are also equipped
with radio-compass outfits.

[ o

Here 1s

WVP,
Bedloe

Big
Radio
Station

Island's T

a Navy Seaplane

(. Radio Corporation «f America.)

Interior of the pit of an airplane showing how the radic apparatus is pleced. The set is
composed of & tuner and amplifier connected to a fixed antenna strung between wings and tail.

HE radiophone service of the
future is possible to every-
one who 1s provided with a
suitable receiving-set. All that 1s
necessary 1s some kind of aenal,
which, for this purpose, may be a
single wire, elevated 30 feet or
more above the ground and running
more than 100 feet, 1f possible. This

To the right in the photograph you will see the antenna of WVP

on Bedloe's lsland, N, Y.

will enable the operator to have a
receiving-set that will permit him
to hsten to the broadcasts on 360
meters. \With a somewhat longer
aerial, it may be possible that we
shall employ a longer wave-receiver
and utilize the longer waves used
in radio. For this purpose we could
listen to \WVP, the Signal Corps
station of the United States Army
located at Tort \Wood, Bedloe's
Island, N. Y. There is nothing
more fascinating than listening to

radiophone concert and service.
One turns the tuning handle of the
receiving set and, finally, when the
tubes are lit, one is able to hear the
broadcasting. It is well to remem-
ber that the radiopl ubject
to the noise dreaded by all radio-
men: atmospheric disturbances, or

1tic ORM h

_ Ted e

18

18

7 the
the IFort Wood station
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Increasing the Wave Length ot a

-

Figure 1—Inductance coil in series with single-

circuit receiver, the detaills of which are fully

described in the accompanying article. Drawn
S. Newman

HAT must I do to my set in

\/l‘ / order to hear the longer wave-
' lengths? This question is
asked by many fans who wish to listen
in on stations with a wave length in
excess of 600 meters. Although simple
as it seems, the principle of loading up
must be properly followed out, pro-
vided long wave-reception is desired.
On these long waves—such as 1450
meters, which is above the average
wave-length of receivers generally used
—some means of increasing inductance
must be made. The average receiving-
set is capable, ordinarily, of operating
only over a comparatively narrow
band of wave lengths. This should not
be considered a great fault, because
sets may be made to operate more ef-
ficiently over a narrow band of wave-
lengths than over a wide band 6f wave-
lengths. Occasionally one wishes to
hear stations operating on the higher
wave-lengths—higher than those af-
forded by the tuning-coil gear on one’s

Recelving Set
By George W. May, R. Ev g

7

£

Figure 2—Inductance in geries with primary and
secondary of an inductive type receiver. Both
elements must be loaded to obtain resonance.

set. In all cases, the range of wave-
lengths of the receiving set is increased
to higher waves by means of the load-
ing coil, or inductance. This means
that more inductance must be added to
the inductance already in the set. This
instrument may take a number of forms
such as tuning coils or honey-comb
coils.

It is known that there are two cir-
cuits, namely: single- and double-
circuit receivers. If vacuum tubes are
employed, there also may be regener-
ation in both cases. In the single-
circuit short-wave receiving sets—
usually made up of a tuning coil and
variable condenser in series with the
aerial and the ground—have the crys-
tal detector and telephones in shunt
to the coil. Now, if longer waves are
desired, simply add another coil in
series with the aerial and ground. Re-
member, this coil is in series with the
coil in the set.

There must be a sufficient number

Gave Him the “Double ' Throw”

By Jack Tuwrner

Radio Edstor,

SAW Ray D. Owe downtown the

other night, and with him was
Anne Tenna. I had told Ray that I
would like to “meter,” so he intro-
duced me and I asked her if she
wouldn’t like to have a “feed, back”
around the corner, and she said that it
would just “tickler” to death.

When we went in, she took off -her
hat and I saw that she had her hair
done up in ‘“short” ‘“continuous
waves,” and wore a “switch” or two.
She said she just “came in” town. I
asked her what “station,” and she re-

plied, “The 'Terminal’.”

“The Age-Herald,” Birmingham, Ala.

I said to her, “You are the ‘cat’s
whisker’—you have eyes like ‘crystal’—
I ‘solder’ like you.” When I told her
that I was going to kill a mosquito
that kept buzzing around my head, she
said, “kilowatt?”

Anne ordered so much that I thought
she would “choke,” and when the

We have not as yet found out even an

infinitesmal part of the many things radio

will do for mankind.—Prof. J. A. Fleming

———u{ojepinly

it

Figure 3—Vacuum tube receiver of the inductive

type. Primary and secondary bhave inductance

for increase in wave length as well as the tickler
coil for regemeration.

of turns depending upon the maxi-
mum inductance of the other coil in
the set. Remove the condenser in
series and place it in shunt to both
coils. The detector remains the same,
whether crystal or vacuum tube.

When a two-circuit receiver is used,
another coil must be connected in series
with the secondary in order to balance
the two circuits. If a loose-coupler is
in use, a moderate amount of loading
may be used in the primary circuit
without any in the secondary as sec-
ondaries of this instruments are
usually wound with more wire to com-
pensate for the slight loading.

If the circuit in use employs a
vacuum tube as a means of regener-
ation, or in conjunction with a tickler
coil, the question of loading up for
the longer waves is a little more diffi-
cult as in the double-circuit receiving-
set we must load up the three coils,
namely: primary, secondary, and tick-
ler coil.

waiter brou,qht a cake that was full of
“currents,” I broke my “plate.”

There were many people there “an-
tenna” them were dancing. I asked
Anne for a dance and she didn’t offer
any resistance,” but we didn’t have
much “selectivity” as I could only do
the “one step.” She told me that I
danced like an ‘“amateur.” Once I hit
the “ground” when I did a “loop.”
But she couldn’t dance much “ether.”
After dancing with me once, she would
re““fuse” if I asked her for an encore.

While I was talking to her, she told
me that I was a “loud speaker” and
that I ‘“broadcast” everything I said.
When the waiter “brought in” the
check, I told him to “charge” it.

I asked her, “ ‘“Wire’ you in such a
hurry?” She answered: “I must go
‘ohm’ because I don’t want to get
‘insulate.” ”’
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The Importance of the Variometer to
a Recelving Set

Antrenno Detrector
4 B i »
nd
Vor
cond %
Phones’
; 5rouna
E— 4
k4

Figure 1. The use of the variometer as a vari-
able inductance in the inductive-coupled receiv-
ing-set. Drawn by S, Newman.

SIMPLE means of tuning-in a

A radio set is afforded by the
4 variometer. This piece of ap-
paratus, widely known, is one of the
instruments that tend to make up a
certain type of regenerative set. In
its simplest form it is quite easy to
make and parts for its construction
may be easily purchased and assem-
bled.

A variometer is particularly adapted
for the construction of radiotelephone
receiving sets. They effectively cover
a wave-length range from 150 meters
to about 600 meters. A variometer is
built up of two spherical coils. One
which revolves, is termed the rotor;
the other, which remains stationary,
the stator. The rofor, or secondary
coil, turns about its axis inside the sta-
tionary coil, or stator, which acts as
the primary. The variometer, as its
name signifies, is a variable type of in-
ductance, but it is different from
tapped coils, or coils with sliders, in
this respect: there is no variation in
the length of wire. In the inductance
of a variometer, the variation is ac-
complished by the rotor revolving in-
side the stator, or primary. This
proves that the elimination of multi-
ple point, or tapped switches, permits
variation without any break in the cir-
cuit whatsoever. With this important
feature, the variometer is adapted for
the vacuum-tube work, since switches
or taps are likely to leave a break in
the caircuit when the set is being tuned.

A variometer with a rotor shaped
like a ball, is known as the ball type;
another consists of two cylindrical
tubes, one rotating within the other.
This type variometer does not have a
minimum or as high a maximum in-
ductance as the ball type. The best
variometers have -a minimum clearance
between the rotor and the stator, and
both coils have the same inductance.
It may be then said that a variometer
15 a tuning coil in which the primary
coill 18 fixed and the secondary coil

By Donald Van Wyck

movable and revolving at right angles
to the primary. One end of the pri-
mary 1is connected to one end of the
secondary. It has no sliding contacts
or other means of varying the induct-
ance of the primary and secondary
coils, but tuning is accomplished solely
by varying the coupling between them.
This is what happens in the variom-
eter when the tuning adjustments are
made by turning the variometer dial.
When a current flows through the
coil—in this case the stator—a mag-

; 2 Antenna

Var Cono

Verecror

=
X

g"GI'Ound

Figure 2. The use of the variometer as a direct-
coupled tuning transformer, well adapted for
short-wave reception. Drawn by S. Newman.

Phones -

netic field is set up about the field sur-
rounding the wires. When the current
in the coil is varied, there will be a
corresponding variation in the mag-
netic field. If another coil, the rotor,
is placed in proximity, the changing
magnetic field will induce, or set up, a
voltage in the secondary coil. Con-
nected to the second coil— or, as it is
known the secondary—is a detecting

Argentine Fans to Build

American Sets

ARGENTINE radio fans soon will be
building receiving sets along the lines
of the specifications issued by the United
States Bureau of Standards. Believing in
the development of radio, especially in the
efforts of the United States Bureau of
Standards to simplify and standardize home-
made or assembled sets, the Argentine Em-
bassy has just completed the translation of
the Bureau of Standards illustrated reports
on building simple and two-circuit radio re-
ceiving sets at home. These pamphlets,
which were popular in this country, are ex-
pected to be equally as popular in the
Argentine now that it is in Spanish.

Radio Catches Everything

IN a radio broadcasting studio the ab-
sence of a visible audience often makes
a singer forget that several thousand people
may be listening to him. Such was the
case with a soloist at one of the local sta-
tions recently. At the end of a fine: tenor
solo, listeners heard the singer say, “How
do you shut this —— thing off, anyhow ?”

Inner Rotating
Corl

Figure 3. View of variometer giving a larger

range of inductance variation than some of the

other types of variometer. This is known as the
ball type. Drawn by S. Newman.

device such as a telephone receiver,
which records the change of current.
The induction of current from the
primary to the secondary is termed
mutual induction.

In two of the circuits illustrated,
the use of the variometer in Figure 1
is shown as a variable antenna-induct-
ance; while in Figure 2, the use of
the variometer as a direct-coupled tun-
ing transformer is shown. This cir-
cuit is particularly suited for the
shorter wave-lengths, such as 200 to
500 meters. A large range of wave-
length variation cannot be obtained
from a variometer when used as the
sole tuning-element unless it is made
very large and wound with a large
number of turns of wire. The circuit
shown in Figure 2 has been used for
long waves using a large variometer and
a vacuum-tube detector. The mani-
pulation of the variometer is very
simple.

Figure 3 shows a variometer used
in a regenerative vacuum-tube set. One
variometer is placed in the grid and
the other in the plate circuit. Any
circuit that gives regeneration is called
a feed-back circuit, from the fact that
oscillating energy is fed back from the
plate circuit to the grid circuits. There
are several feed-back circuits. The
two most commonly used in radio re-
ceivers are the “tickler circuit” and the
tuned plate, regeneration being accom-
plished by employing the variometers.

In this case, the inherent capacitance
between the grid and plate is relied on
for coupling. The choice among dif-
ferent forms of feed-back circuit lies
in convenience, desipn. and use.
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Successtul Stunts of an Amateur

Adjusting Diaphragms on Reccivers
AVING different makes of re-
H ceivers on hand, including some
cheap ones, 1 tried to make
some of the low-priced low-ohm re-
ceivers more sensitive. I was success-
ful with all. '

Looking them over, I noticed that
they varied in length from the mag-
net to the diaphragm, and as the more
expensive ones were of standard
length and much closer, I tried to
duplicate them by cutting down the
outside edge of the rubber on which
the diaphragm rests, thus permitting
the diaphragm to come closer to the
magnet. By so doing, I expected in-
creased action due to a stronger mag-
netic field.

The cutting of the rubber was easily
accomplished by laying fine sandpaper
on a smooth table, and gently rubbing
the body of the receiver over the paper.

If you happen to take off too much,
you can place paper washers under the
diaphragm to raise it from the mag-
net.

You had better use a straight-edge
rule to see how far the magnet is from
the diaphragm as it may be too close
and be the direct cause of a tinny
sound.

You may wonder why the receivers
on a head set do not sound alike—one

Radioist
By C. F. Rye

will be louder than the other. Try
them with a straight-edge rule and see
if the diaphragm of one is not in a
stronger magnetic field than the other.

If so, try to bring the weaker up to
the stronger, either by shimming with
paper, or removing the bearing por-
tion of the body where the diaphragm
rests on it,

I have made a big improvement in
my receivers of cheaper make by the
method I have here explained. Many
of the receivers have metal bodies in-
stead of rubber. The only difference
is that the metal takes more rubbing,
but the result is the same.

* x *x

Using Mercury on Calena

FTER looking over my crystal

set to see 1f I could improve on
any of the connections in order to
help the weak current on its way, I
remembered that in only a few places
was the crystal sensitive.

The thought naturally came to me:
How about the places where the crys-
tal rests in the metal cup? Are they
sensitive ?

Well, to eliminate doubt, so far as

possible, I used some cold solder and .

a drop of quicksilver, or mercury, as
a bed in the cup in which to lay my
crystal.

The mercury dissolved the solder

[ —————

Seen at London’s

-

e e ———————

(C. Central News Photo Service)

Radio on motor cars adds to their luxury!
In the ancient, venerable halls of Westminster, modernity held sway.

held in London.

This was shown at the First Radio Exhibit

A motor box was fitted up with a receiving set, as seen in the photograph. All you see

is the recelving apparatus safely ensconced below the back seat and a bright parasel

resting casually in front. The parasol, on further investigation, is a loop aerial, by the aid

of which cne may ride out to the country and enjoy life. Of course, tea was served at

this British radio show, for tea is a necessary element of every British function. This °
show was the first held in tho British metropolis and was largely attended.

-

and made a thick mixture which grad-
ually hardened and thade a metal con-
tact all the way through, improving the
strength of signals.

I used mercury in a similar way on
a piece that was mounted when I
bought it, and this piece also was
greatly improved.

My purpose in doing this was to
overcome the evil which often occurs
in mounting galena—overheated metal
in which the galena is placed. Such
overheating causes a thin coat, or film,
to gather on the outside of the galena.

Later, I cleaned other parts in my
hook-up where it was impractical to
solder, and gave it a coating of quick-
silver, or mercury. I can assure you
this operation did no harm.

x x %

Disconnecting a Soldered Joint Cold

IN my desire to secure the very best
results from my set and eliminate
all noises, I had to solder my joints.
This worked well until I wanted to
change my connections, as illustrated
in a magazine. Then I had to think,
as some of the joints were in places
where I could not heat them without
damaging my set.

After trying to disconnect the joints
I used mercury, or quicksilver ; and all
that was needed was to clean a place
on the solder and apply a little mercury
to the cleaned spot.

In a little while, the joint was free
and ready for a good connection to
any other place, as it had a mercury
coat on it that helped to make a good
connection—just as a wet hand makes
an electric connection.

In this case, no solder whatsoever
was needed; yet all the good qualities
of a soldered joint was accomplished
with excellent results,

x % *x

Two Aerials Instead of a Ground

ANY amateurs have a poor

chance to make a good ground
My best results have been secured
without any ground—with less trouble
even (han digging a hole to bury cop-
per wire.

My plan is this: I set up another
aerial and ran my ground connection
up to it. My signals—on a crystal set
—were loud enough to be heard a
hundred feet away with the aid of a
horn.

I have a good ground to the wates-
main, but I prefer my second aerial.

My two-aerial plan may be accom-
plished by using one of the wires of 3
double-wire aerial.
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Employmg Jacks with a Two-Stage
Amplitying Receiver

i Varlfomerer
| %ﬂbﬁ?&f@f: = . o Avdio Freq
| & | Amplitying
z N .éiy Q008 ~) Q —| Transtorme;
> - -
- B ' 41 -
= ()

By Fred. Chas. Ehlert
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S
Var: Cond.

| 23 Plate

_JT\

)
" Vari Coupler

**””””l — 00000000
e

6 Vol/t

Storage Balt

‘ “qlll—é—l|l|l|l1l| e

45 Volt Vormb/e
B-Battery

Schematic diagram of a regenerative set, employing variometers as mesns of regeneration. Jacks are utilized in the astaxes, which enable the rudie
Nstener to use as many stages as he desires. The grid condemser showna im the circuit of the second stage may be left in or sut. This is to be cen-
sidered by experimeatation. Suggested by Fred. Chaes. Ehiert. Drawn by S. Newmaa.

O many experimenters, a two-

I stage amplifying receiver rep-
resents a more difficult prob-

lem than it really is. However. it
raises important points which can-
not be overlooked. The accom-
panying circuit is a most efficient
outfit employing jacks. It is a cir-
cuit no amateur should overlook.
Each and every part is shown. It
may be assembled in an efficient
way. It will not tax the financial
resources of the average radioman.
If experimenters have the material
handy, I would suggest that this
hook up be put to the test. One
thing that must not be overlooked,
however, is the wiring. If leads are
run back and forth over the set,

This Discovery May Elim-

inate the “Catwhisker”
By E. Farig, Ph.D.

B Y means of high pressure, and at
a temperature of 1600 degrees
Fahrenheit, or 1593 degrees centi-
grade for four hours, metals of a
low-melting point (850 degrees Fah-
renheit) lose all their original char-
acteristics. They become infusible,
cascatic, in form of crystals—hard,
brittle, sparkling all over, and have
radio-crystal rectifying properties.
Pieces tested on a 300-meter wave-
length, recorded speech and music per-
fectly—no screeching—and eliminated
the tiresome catwhisker hunt for a

there is sure to be trouble from
“howling” because of the feed-back
eflects between the grid and plate
circuits of the various tubes. In
some equipped sets elaborate pre-
cautions have been taken, with
grounded shields between the steps.

Practically all amplifying sets are
equipped with jacks. Therefore, 1
I have included these jacks in this
circuit. The detector jack is of the
double-circuit construction. The
first stage is, also, that of a double-
circuit jack; in the last stage, an
open single-jack is employed.
Where 1t is necessary to run wires
close together, slip some spaghetti
tubing over them.

When mounting the transformers

sensitive spot. Tests will be made with
alloys to insure a uniform though sen-
sitive rectification.

This same discovery was tested, tak-
ing the place of lead batteries, elements
in storage and under these tests gave
very promising results. This crude
substance “metaloid,” is a new product
not yet known to science. The treat-
ment for rectifying is simple and the
mounting of these crystals offers no
difhculties.

The best rectification quality I have
found, is a passage of current of from
02 to .04 M-A; whereas 5 M-A is of
no use. I think this discovery is of
sufficient importance to let the industry
know what 1s being done bv research
engineers.

I suggest that this be done at right
angles to each other. If all my sug-
gestions are carefully followed, no
tube noises—such as howling —
should be experienced. The dctec-
tor plate-circuit should have, ap-
proximately from 18 volts to 22
volts, while the amplifying plate-
circuits should range about 45 volts
plate-current. A 6-volt stoirage
battery will be sufficient to light the
three tubes, but it is suggested that
the amateur get a large ampere-
hour battery from 80 to 100 ampere-
hour capacity. This will permit bat-
teries to furnish necessary power
to the tubes, for a long time, with-
out the troublesome necessity of
placing them on charge.

Radio Conductors
and Insulators

INSULA- NON-CON-

CONDUCTORS TORS DUCTORS
All Metals Dry Alr Flssexbte
Well-buraned

Charceal Shellac Ofle
:“. Earth gh'?o l')ry

o'st »
Metallic Ores Wax Partm!
Animal Fluide ch:. - ‘3;'.&
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Volume | of Radio World Now Complete
1f vou did not get copies of Radie
World No. 1 to No. 26, send us $3.00. Or
we will send you this paper for one year,
($6.00 for 52 issues) and start it with ewr
first issue. which wil] He mailed you as
soon as possible after y¢eceipt of order.



RADIO WORLD

Why it i1s Possible to Operate with a
Vacuum Tube

By John Kent

AATeS
Nl

[

(C. Ewing Galloway, N. Y.)

Type of Vacuum Tubes as generators for the delivery of electromagnetic waves for radio
transmission. )

ADIO frequencies lower than

20,000 are seldom used. If they

were impressed on telephone
receivers, the note—even if the receiv-
ers would respond—would be inaudi-
ble since the ear will not record fre-
quencies much above 15,000 cycles.
The problem is to reduce the frequency
used in radio so it will not be inaudi-
ble in telephone receivers. This is ac-
complished by the detector, an instru-
ment which groups a number of cycles
of high-frequency current and deliv-
ers them as one cycle of low-frequency
.audible in the telephone receiver. De-
tectors are made in many shapes and
forms. One of the best detectors ever
invented is the vacuum tube. This in-
strument was perfected about 1910.
Since that time, its use has been in-
creasing daily.
. The vacuum tube consists of a evacu-
ated vessel somewhat similar in size and
construction to a small incandescent-
lamp. Instead of two connections—
made in the case of the electric lamp—

the vacuum tube, or, more properly, the
electron tube, has four connections.
Two serve the same purpose as those
of the incandescent lamp; namely, to
light the filament.
nections lead to two new elements
known as the grid and the plate.
There are, therefore, three elements in
the vacuum tube—filament, grid, and
plate. These elements are arranged
with the filament in the center ; the grid
on the outside of the filament and the
plate outside the grid.

The filament consists of a tungsten
wire ; the grid of a small coil, or mesh
of wires; and the plate of a thin sheet
of metal. The tube operates as fol-
lows: A 6-volt battery is connected to
the filament which, when lighted,

shoots off small particles of electricity

in every direction. A battery of 22
volts is connected with the positive side
to the plate and the negative side to the
filament. When the battery is con-
nected, the small particles of electricity
which are shot off from the filament,

+ market.

The other two con-

and which are negative in character,
are attracted to the positive plate.
Therefore, a current flows between the
filament and the plate.

If a third battery, or an alternating
current such as that due to a signal, is
connected to the grid—and the voltage
of the grid is changed—it will be found
that the current flowing in the circuit
formed by the plate and filament, will
vary in exactly the same manner. The
variation, however, will be much great-
er than the small voltage impressed on
the grid would warrant. The current
will increase when the grid is positive,
and decrease when the grid is nega-
tive. The fact that the plate current
is so much greater than the grid volt-
age would warrant, shows that the
vacuum tube is acting as an amplifier.
This 1s a valuable property, one which
makes the vacuum tube successful in its
application to radio. The same prop-
erty, by a slight alteration of the cir-
cuit, may be used to make a vacuum
tube and an efficient detector. The
use of the amplifying property is
familiar in the construction of numer-
ous two-stage amplifiers now on the
Amplifications of many hun-
dreds and, frequently, thousands of
times are possible. The plate current
is sufficient to operate a pair of tele-
phones, or ear pieces.

(Photo by Paul Thompson)

The S5-watt Transmitting Tube now wused by
the United States Navy.
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ASHINGTON, D. C.—Radio
W aided the United States Army
airship C-2, on the westward
leg of her transcontinental trip. Dur-
ing the sixty-hour cruise, hundreds of
miles of which were traversed in dark-
ness, radio was always available to lend
a guiding hand when any doubt as to
the position of the airship existed on
what was the first transcontinental
airship cruise.

All Army airships and airplanes are
equipped with the latest radio ap-
paratus. In many instances, radio
has informed the pilots as to location,
course, or weather. In the event of an
accident or trouble, it has been the
means of bringing aid.

The first thousand miles of the west-
ern trip was made in approximately
twenty hours, flying time, Major
Strauss, the commander, reported from
Belleville, Illinois. All along her west-
ward route from Norfolk over Akron,
Belleville, Fort Sill, San Antonio, El
Paso, Yuma, to Arcadia, California,
Captain G. A. McEntire, the radio of-
ficer, kept in touch with Army, weather
bureau, and private radio stations
which advised him regarding the me-
teorological conditions to the westward.
Radio will again guide C-2 on her re-
turn trip to Langley Field, Virginia,
this week.

The radio equipment of the C-2 con-

sists of a modified SCR-67-A radio
telephone and telegraph vacuum-tube
set, with a sending radius of about ten
miles for the phone circuit and forty
miles for the telegraph. The trans-
mitting wave used was 480 metres, but
messages on nearly all wave lengths
were receivable. In the present in-
stallation batteries are used in sending,
but the radio experts of the Army Air
Service have been experimenting on a
generator geared to one of the driving
engines, which will give these radio
sets more power. The antenna is a
single wire trailed below the airship
and is about 100 feet in length.

The C-2 will remain at Ross Field
for several days in order to afford her
crew a needed rest and give the people
on the Pacific Coast an opportunity to
wiitness several exhibition flights.
A fter some slight overhauling she will
return to Langley Field over the same
route, Major General Patrick, chief of
the Army Air Service, stated a few

Adays ago. This transcontinental flight
was intended merely to point the way
for flights across this route for larger
airships. The southern route was

By Carl H. Butman

chosen because hangar facilities and
landing crews were available at the
several stations en route.
Arrangements were made whereby
most of the flight of the C-2 across the
United States was done at night.
Airships are in their element in night
flying, as atmospheric conditions are
much calmer than during the day, less
hydrogen gas is lost through expansion
and better static equilibrium is main-

* to AlI‘Shlp C-2 on
Western Trip

tained. Night flying in airships is a
reasonably safe proposition, for even
should motor trouble develop, repairs
can be made while the ship is drifting
in the air, no forced landing being
necessary.

It was during the night trips that the
radio equipment proved most valuable
as well as a means of entertaining the
crew, who frequently listened in to
radio concerts while en route.

M. R. Brennan, Superintendent of the N. Y.
Police Telcgraph Bureau at WLAW Station

e e e I e ——— -~——

(C. International News Resl Pbeta )

The interior of the radio broadcasting-station of the Now Yerk Police Departmant has been
assigned the call letters, WLAW. M, R. Bremnaa, Superiatendent of the Police Telagraph
Bureau, is photographed at the tramsmitting apparatus. Tubes are used as mesns of power
transmission. The filament curvent-control of each vacuum tube requires absut 623 am-
peres. Current for lighting the filaments is supplied from a comstast-curremt gemerater.
The modulation system used with this equipment, in connection with the Westsern Electrie
tubes, insures the highest efficienecy in clearly reproducing speech and music. It has com-
plete and perfect modulation. In this photograph the tramsmitting gear is at the right. It
is bettsr kmown as the pamsl-comtrol board. Omn this bosrd all adjustments of pewer are
made. The hom is a Western Electric power amplifier-unit, used as a loud-speaker in con-
nection with the receiving set. To the left of the horn is the receiving set. The little round
object lying on the table is the transmitter. Through this the broadcasting is started. This
transmitter, in turn, sends the spoken words to the main tranemitter, where the vacuwum
tubes perform the necessary work. To obtain the best results, the magnitude of the fesble
currents produced by the microphone must be increasesd many times before they are im-
pressed on the radio transmitter. For this purpose, an input amplifier provides the mneces-
sary amplification. This consists of a three-stage amplifier 30 mounted that all the contrule
of the amplifier are accessible. Current to operats the microphone is supplied by aa 185-velt
storage battery and is' regulated by a rhecstat on the input-amplifier panel.
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Famous Cornwall Station where Marconi First Used Transatlantic
Radio Had a Romantic History

S science progresses, instru-
A ment after instrument go
their silent way to the
junk-heap, forgotten by all except a
few, whose duty it is to classify and
preserve the remembrance of radio
gear that has come and gone.
There is little or no sentiment at-
tached to this process.  Like obso-
lete theories, the wireless antiques
are of no interest. On the other
hand, when a unit of a great sys-
tem of communication passes into
the discard, such as the famous
MBD, at Poldhu, Cornwall, Wales,
it is only too proper that due re-
spect should be paid to its memory.
Poldhu, now abandoned in favor of: .
the station at Clifden, Ireland, has
played its part in the building up of
the immense world-circling Mar-
coni system of radio communica-
tion. It has stood the test, and from

By Arthur G. Shirt

the night of December 12, 1901,
when the first weak signals were
pushed across the Atlantic to the
day, in September, 1922, when the
station was closed to traffic, Poldhu
has maintained its end of the sys-
tem. |

The story of the first transatlan-
tic signals weaves itself around the
Poldhu station. Marconi was in
England at the time, conducting
experiments before the officials of
the postoffice department, and dem-
onstrating, with the rapidly in-
creasing range of his crude instru-
ments, that the limit of radio sig-
nalling was practically unlimited.
But men who called themselves
practical—men opposed to Marconi,
who was supposed to be visionary,
—said that the curvature of the
earth would prevent transmission
to any great distance. They were

Radio Set Just Fits Man’s Hand
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(C. Underwood & Underwood, N. Y.)

So many amateurs have been making miniature radio-sets that we are showing in the

accompanying {llustration an unusually small ons. It fits into the palm of the hand. There

s no question that it works but no records are claimed for recelving long distance with it.
Remember it’s only a miniature set, bug it works.

judging the capabilities of this new
force which follows the contour of
the earth by the conduct of other
systems of signalling, such as the
heliograph and other sight devices.
Marconi, not as well acquainted
with wireless phenomena then as
he is to-day, thought differently;
but up to that time, the distances
covered proved neither one thing
nor the other. Naturally he was
particularly anxious to establish
transatlantic records, so that for
once and all this question of limit-
ing the scope of radio waves should
be settled. For him, it meant a
matter of gaining the backing of
those who withheld their valued
support unless this particular con-
troversy was cleared up.

So eager was Marconi to prove
that curvature of the earth would
not interfere with the progress of
electromagnetic waves, that he
started on the station at Poldhu at
a time when his instruments had
accomplished the record of only
thirty-six miles! What greater tri-
bute could there be to Marconi’s
faith in the possibility of his inven-
tion? At the same time, a similar
high-powered station was com-
menced on Cape Cod, which was to
be the American side of the great
test. Marconi knew that to pro-
duce electro-magnetic waves of a
force sufficient to bridge the Atlan-

tic, he must have instruments far

in advance of what he then pos-
sessed. He couldn’t have instru-
ments that differed to any great ex-
tent, for what he had already
evolved represented the peak of
radio progress; but he could and he
would have them larger and more
powerful in every respect. So the
layout of the station at Poldhu, as
it was when the signals were hurled
across the Atlantic, were no differ-
ent in theory than the amateur

spark-coil outfit of to-day, with a

transformer, condenser, and induct-
ance coil. But there was a genera-
ting plant consisting of an alterna-
tor capable of an output of about
twenty kilowatts, which through
suitable transformers, charged a
condenser having a glass dielectric
of great strength. |
The aerial at Poldhu consisted of
fifty almost vertical wires, arranged
in the vertical fan style, and sup-
ported at the upper end by a wire
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(Continued from preceding page)
stretched between two masts. The
masts were 150 feet high, and 200
feet apart. As first erected, they
were not strong enough to with-
stand the gales of a Cornwall win-
ter, and on September 18, 1901, were
blown down during a raging storm.
Work was again started imme-
diately, in an endeavor to have the
Poldhu station and the Cape Cod
station ready at about the same
time. But a further delay came in
the form of a storm on the Ameri-
can coast, which wrecked the masts
at Cape Cod. This was in Novem-
ber of the same fatal year, and Mar-
coni’s discouragement was ex-
treme.
that characterized his actions from
the very start, he completed the
reconstruction work at Poldhu, and
then journeyed across the Atlanti¢
with a few assistants and a make-
shift receiving set, which he in-
stalled in a rough building on the
cold shore of St. John’s, Newfound-
land. He could build no masts,
and so sent his aerial aloft by the
means of kites, which made the
stupendous task he was then en-
gaged in doubly hard. The varia-
tion of the wind produced constant
changes in the angle and the alti-
tude of the aerial, so that capacity
and period of electrical resonance
was never the same, making it al-
most impossible for Marconi, tun-
ing with the temporary instruments
below, to remain on any one wave
length for any period of time.

On the night of December 11, all
was ready. The operators at Poldhu
had been instructed to begin send-
ing the test signal—which was the
three dots of the letter S—on and
after December 11, keeping a
steady transmission of that letter
for ten minutes and then resting
five minutes. \When Marconi first
listened in at the appointed time, he
knew that so far as it was possible
to depend on human co-operation,
that Poldhu was working and
periodically directing her signals
towards the anxious inventor in
Newfoundland. Across the ocean!
Could it be done? Some of the
greatest scientists in the world had
said that the feat was impossible!
But as in the case of the amateur
trials, just twenty years later, the
momentary failure was no indica-
tion of what was to follow. Mar-
coni listened all the night of the
11th, and heard nothing. The day
of the 12th was spent in correcting
the receiving instruments so that
they responded to Marconi’s ideas
as to what should obviate last
night’s difficulties, and in the eve-
ning of the 12th, to the overjoy-
ment of Marconi. the monotone sig-
nals from Poldhu station were

But with a determination
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An Amateur, to Get a License, Must
Read Ten Words a Minute

(Republished by General Request)
INTERNATIONAL MORSE CODE AND CONVENTIONAL SIGNALS

L A dash is equal to three dots. 3. The space between two letters is equal to three dots.
3 The space between parts of the same letter Is equal to ene dot. 4. The space between two words is equal to five dets.
Aomm

D an'c s | Petlod ... oo e e o0 oo
Comommoe Semicolon ..o .o - Eme mm e
Damoeo

Ee Comma . ..o oo e Ommo mm o mm
Foommoe

[+ . L0 — F F EFXX)
HI.... Intervogation ... ... ... oo, commmEmmo o

o0

Joumun e Exclamation point. . .........cooouuea . - -0 ¢ mm mm
Kanomm

| (R Apostrople .. .. ... ... oo anns ¥ F ¥ K
M on o Hyphem. .. oo e ctomm e -—eee¢omn
Namoe

Oun on e Bar indicating fraction . ...........ccoeeo... -=eommoe
Poummmo

Q um o o = Parenthesls - . .........oneooneas - O mm Em ¢ mm
Rommo Inverted commas ...........ooooneoooeen.. oemmoomme
Seee

T am Underlime. ..o, ©0omm =momn
Ueomm ‘

Veooms Double dash ... ... . .. .. . ceoeenuo.. -meeoomn
W

¢ (I Distress Call ... ... . oo FEE K B XY

Xamoomm
Y amo amam

Zamamoeo
m

A (German)
o b ¢ I

A or & (Spusish Scasdinariaa)

CH (German-Spanish)

Attention call to precede every transmission.. mm ¢ == ¢ =m

, Warning —high power .. ... ... ____ ... .. _. - I e ¢ I =

E (French)
commoo Question (please repeat after ......)—inter-

N (Spanish) rupting long messages.................__. commmmoo
- om0 = mm

O (German) WAl o cemmooo
b G - ¢

U (German) Break (Bk.) (doublc dash) ...._........... -—e o o mm
commmum ,

) P — Understand ... ... . ... ... coommo

200 umumam EToe... .

Secommam
40000 mm
Seceeoe
Camocoo
Temamoeoce
Someummmeo
I
| g—

2
e

Received (0.K.)...

Position report (to precedc all position mes-
sages) ........... -

® ¢ o® e ce e seasones

End of each message (cross) ........

Transmission finished (end of work) (conclu-
sion of correspondence)................ ..

== - == e
— = =

—n—r—

heard in Newfoundland. They were
faint, of course—dot, dot, dot # #,
dot, dot, dot # with a few omis-
sions when the wind got to play-
ing havoé¢ with the fixed capacities
of the aerial system. But they were
signals! The impossible had been
achieved! The Atlantic had been
bridged! That accomplished, Mar-
coni could bid for all the support in
the world, confident that the radio
waves he employed were capable

of something revolutionary in the
way of communication.

Such is the story of Poldhu—of
its building and of its mission. From
that day, when its fan aerial was
the object of much wonder and
speculation, to this, when its ar-
rangements are antedated and its
presence in the chain of Marconi
stations no longer needed, it has
made wireless history. Now it
passes forever from our view.
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The Radio Prlmer

A Weekly

A. B. C. of Radio for the Beginner, in which Elementary

Facts and Principles Are Fully and Tersely Explained and all
Words and Terms Used by Amateurs and Experts Defined

HAT ss a cwwcuit? What are
W the dsfferent parts and what

do they
circuits illustrated alike?

The accompanying circuit is a good
example. It shows the tuner up to but
not including the detector circuit. Itis
a desirable circuit for tube detectors.
It is a circuit which may be found in
any form of publication. A is the
aerial; B the primary switch-handle.
C is the tapped primary of the primary

Schematic diagram showing the tapped primary

and the secondary of any loocse-coupler er vario-

coupler. Whenever this diagram is shown f{t
represents the parts explained herewith.

coil marked D. E is the secondary
coil. F shows how the coupling of the
magnetic waves are induced into the
secondary. G is the ground con-
nection. H is the variable condenser
in shunt to the secondary of the tuner.
I is the grid condenser. ] is the grid
leak. Usually the grid condenser and
leak come together. The grid leak is
drawn in either position as shown in
the diagram hy letter J.

* % %

How can the primary winding of a
loose coupler, or vario-coupler, be de-
termsned when using a variable con-
denser? When drawm sn a circust
does it always appear this way?

A schematic diagram is herewith
published with the variable condenser
in series with the primary of the vario-
coupler, or loose coupler. This is
often termed a tuned circuit. The in-
ductance of the coil is varied by cut-
ting in or out of the circuit a number
of turns of wire at a time. The
variable condenser consists of two sets
of plates—one being stationary and the

represent? Are all

By Lynn Brooks

other movable. By rotating the plates,
we vary the electrical capacity of the
condenser. This tuned circuit will re-

This diagram shows the variable contact on the

primary which makes it possible to increase or

decrease inductance in the primary circuit. A

variable condenser is also insertsd in series with
this primary inductance.

spond to a number of wave lengths at
the same time; or, in other words, it
will tune broadly.

* % »

Is there any other method used that
will answer the purpose of the slider
princeple? o

This has been overcome by making
taps on the winding. Wires are
soldered on these taps and then brought
out to the front of the panel on switch
points and a switch handle. The ac-

A tapped primary is illustrated in this manner.
It may be seen that if the switch handle is
moved, inductance of that coil will be Increased
or decreased according to the way it is moved.

companying sketch shows how the taps
are brought from the primary wind-
ing to the handle.

x * %

In usng a wvario-coupler, or loose
coupler, wnth a variable condenser in
shunt to the primary, how should this
appear sn a diagram? Does it look the
same in every sllustration?

When using a vario-coupler, or loose
coupler, where two windings are em-
ployed—such as primary and secondary
—the accompanying sketch will show
how it is always illustrated. Here the
secondary is in shunt to the primary
winding, while the arrow shows that
the coupler is variable to the principle
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Whea this diagram appears it means that the
variable condenser is placed in shunt te the

primary of the loose coupler or variocoupler.
The arrow drawn through the primary and sec-
andary means that the coils are variable.

of coupling. The secondary coil is
usually arranged so that the magnetic
field may occupy the same space as the
field of the primary coil, or may be
varied in position so that it occupies
only a part, or none, of the same space.
This is called the varying of the
coupling between the coils. A is the
aerial. B is the primary-coil tap. C
is the primary coil. F is the secondary
coil. H is the primary condenser in
shunt. E is the coupling. D, ground.

In summing up in regard to the
diagrams published on this page,
symbols are drawn the same in all
circuits no matter where such cir-
cuits are printed. I would advise
every radio amateur or experimenter
unfamiliar with such diagrams, or
symbols, to study them carefully so
that he may readlly and easily un-
derstand any hook-ups that may ap-
pear in radio literature.
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Radiograms

Latest Important News of Radio Garnered from the
World Over, and Reduced to Short Wave-Lengths

for the Busy Reader.

ADIO will be one of the most efficient means of capturing
R fugitive criminals, says Richard E. Enright, police (om-

missioner of New York City. Mr. Enright made this im-
portant statement in an address before the conference of
American and Foreign Police Chiefs last week. He added that
n a year's time most of his department’s out-of-town business
will be carried on by radio. In a few years, the police of all
parts of America will be in touch by radio, making it possible
to co-operate in the apprehension of criminals on a scale here-
tofore impossible. The days gf ihe.guilty are numbered.

An average of 2,500 radio messages a day are handled during
each five-day trip across the Atlantic, by the radio operators
of the Cunarder “Majestic.”

* *x 2

Under the auspices of the Australian govermmenmt another
very large radio station is to be erected near Sydney, its cost
to be more than $5,000,000 and its operation to be conducted
by the Amalgamated Wireless, an organization springing from
the Marconi Wireless Teleg:ap‘h Sompany.

Sweden awarded the contract for equipping her new power-
ful radio station, to be erected forty miles south of Gothen-
burg, to the Radio Corporation of America in spite of a lower
bid from the German Telefunken Company. The reason was
that the American company offered better terms of payment.

Quotations Received by Radio!
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{C. Eadel & Herbert News Service.r

Radio in Wall Street is the very latest innovation for the radiophone.

The above photograph shows the interior of a prominent Wall Street

, using the radiophone to receive stock quotations and cur-
rent prices

The amount of the equipment contract is $432,500, one-third
cash and the balance from future receipts without interest
charges. The total cost of 't.he‘st:.tion will be about $1,300,000.

The first American singer to have his voice broadcast by
European radio telephones is Charles Hubbard, a tenor born in
Auburn, N. Y. He sent out several numbers from the Eiffel
Tower station which has a :raw'r.e Leng‘th of 1,760 meters.

The Virgin Islands will install radio apparatus for broad-
casting official information and entertainment, according to
Adolph Sixto, delegate from St. Thomas. Recently he visited
Washington officially, and called at the White House, where
he told the reporters that, as a member of the Manufacturers’
Commercial Association of the Islands, he was hoping to in-
troduce radio broadcasting as soon as suitable equipment could

be secured for sending and receiving.
* & &

Rear Admiral H. J. Zeigemeier, director of Naval Communi-
cations, who has been designated to represent the Navy at the
First Pan-Pacific Commercial Conference, at Honolulu, October
25 to 31, will speak there on communication and transporta-
tion, giving special attention to-a survey of the present cable
and radio activities. He will discuss the establishment of lower
special rates, fixing responsibility and granting improved fa-
cilities for the press. .« e

New vacuum-tube transmitters are being installed om the
submarines of the U. S. Navy. Tests on submarines have been
very satisfactory, according to naval experts. The set makes
use of equipment already in the hands of the Navy, with some
additional material necessary to modernize it. Tests show
daytime ranges of from 150 to 250 miles while a submarine
was on the surface. It is claimed by experts that it is crossible

for the submarine to operat: it: r:xdio while submerge

WLAW, broadcasting station of the New York City Police
Department, although in operation less than two weeks, has
been reported from points in New Jersey as coming in so
strong and clear-cut that its modulation is a distinct improve-

ment over other stations in :he‘ m:tropolitan district.

Three other cities besides New York are applying radio
extensively to aid their police systems in suppressing crime.
They are Denver, Col.; Day:on‘ (').hio; and Chicago.

When William Gibbs McAdoo, former Secretary of the
Treasury, and a party of his friends, including George E. Hill,
of Rigby, Idaho, electrical dealer, started down the Snaks
River on a fishing and hunting trip, recently, the raft on which
they were carried was equipped with a Crosley Harko Senior
and two-step amplifier, used in connection with a loud-speaker.
Mr. McAdoo is an ard nt radio fan, and has expressed a de-
termination to take a receiving set with him everiy time he
enters territory in which there are no facilities of obtaining

news.
* * =

Just over the crest of the Kaiser Range in the High Sierras,
at an altitude of nearly 10,000 feet, the Southern California Edi-
son Company is operating three continuous-wave radio stations
at the highest altitude in which radio communication ever has
been installed. Radio communication is being used by the com-
pany for the direction of practically all the construction work
under way by its tunnel workers, who are a part of an army
of 4,500 employees engaged in the company’s enormous water
power electric development in the mountains of Northeastern
Fresno County, on what is known as their Big Ct:eek-.San
Joaquin River development program, which will bring into
service 125,000 horsepower o£ n:w.electric energy next year.

The Troy Polytechnic broadcasting station was made pos-
sible through a large gift from Washington A. Roebling, the
late Charles G. Roebling, and John A. Roebling, of the-John A.
Roebling Sons’ Company, Trenton, New Jersey, all graduates
of the Institute and famous as the builders of the Brookiyn
Bridge. The equipment was installed during the summer
months under the supervision of the professors and instructors
of the Department of Electrical Engineering, in the Russell
Sage Laboratory, erected in 1906 with a part of the million-
dollar gift from Mrs. Russell Sage in memory of her husband,
who was one of the Trustees of the Institute,
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After the Tornado—

Cartoon by L. B. Hinckley
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Something Was Saved!
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Latest Important Radio News

HE Federal Telegraph Company of Delaware
is soon to be launched to take over the

$13,000.008 contract with the Chinese govern-
ment, recently secured by the Federal Telegraph
Company of California. Owem D. Young, presi-
dent of the General Electric Company, will be
chairman of the board, and R. P. Schwerin, head
of the California corporation, will be president.
The new company will be capitalied at $9,508,000,
divided into $3,500,008 preferred stock and $§6,-
008,000 common. Profits from the Chinese con-
tract are estimated at $6,500,0080, in addition to
a percentage of the net earnings of the stations
for a long term of years.

Notice of a 10 per cent. increase n wages, ef-
fective October 1, has been posted in all the larger
copper mining camps in Arizona. Companies
granting the increase include the Phelps Dodge
Corporation, the Calumet & Arizona, Miami Cop-
per, Inspiration, Old Domini<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>