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A Treatise on Wireless Telegraphy

(Concluded.)

By H. Gernsback.

UPPOSE you live in the city of Columbus, Ohio. The
nearest state line is Kentucky, about 86 miles in a direct
line from Columbus. [f you do not wish to be licensed
you can use any spark coil up to 10-inch spark, or a 1%

K.W. close core transformer,

. Suppose your home is in Austin, Texas. The nearest state
line is Louisiana, a distance of 230 miles. Thus you could with
perfect safety use, for instance, an E. I, Co. No. S.0. 200 outfit,
which does not reach more than 200 miles.

It is also pointed out that if you live within five miles of 2
Government wireless station you cannot use more than % K.W.
power, though the next state border might be 100 miles or more
distant.

Of course if you live close to another state, as for instance,
in New York City, You are required to take out a license for any
size transmitter.

What the License Is.

The license has not been created to.muzzle you; it is the

you that you can send messages to your heart’s content, and no
one can tell you to stop sending, as long as you do not create
mischief.

The license is free, it costs not a penny. Al that is required

1 - of you is that you are familiar with the law and that you can
transmit messages at a fair degree of speed.

The law does not require that you take an examination in
person if you are located too far from the next radio inspector.
All you have to do is to take an oath before a notary public that
you are conversant with the law and that you can transmit a
wireless message. If you wish to be licensed—and we urge all
amateurs to do so, as it is a great honor to own a license'—
write your nearest Radio Inspector (see bqlow), and he will
4 forward the necessary papers to you to be signed.

: Radio inspectors are located at the following points: (Ad-
dress him at the Customs House) :

Boston, Mass.,, New York, N.'Y,, Baltimore, Md., Savannah,
Ga., New Orleans, La., San Francisco, Cal,, Seattle, Wash., Cleve-
land, Ohio, and Chicago, 11l. Also the Commissioner of Naviga-
tion, Department of Commerce and Labor, Washington, D. C.

In an interview with the New YVork Times, W. D. Terrell,
United States Radio Inspector for the port of New York, said
in discussing the new law: ; -

“The new law regulating wireless messages will work no
hardship to the amateur operator. Tt is the intention first, to
classify the various operators and place each operator in his
proper class. They will then be permitted to work or play as
as they please, but under an intelligent, general supervision,
those stations are affected which are near enough to the
al stations to offer interference, or which work across the
lines which brings them under the supervision of the inter-
I would like to make it very clear that the license

eur nothing, and that the Government is willing

will now understand that
ves the amateur a distinct
not enjoy in any

he can’t do,
vern-

other way around. Uncle Sam gives you a written order telling.

rators in every way possible to secure -

ment or Commercial wireless operators were wont to do before
the enactment of the law. .

With sending outfits the reasoning is almost the same as with
the receiving outfits.

In order to select an outfit you must, of course, know where
and how far you wish to send. Upon this all depends.

As a rule two or more friends get the “Wireless bug” and
order two or more complete transmitting sets. Of course, the
outfits selected must necessarily be powerful enough to cover the
intervening distance between the houses of the friends, and this
only you know.

Therefore if you and your friend decide to converse by wire-
less and if the distance between your two houses is 10 miles you
will buy either the E. I. Co. outfits No. SO-10 or SO-15 ($.0.
stands for Sending Outfit, the number indicates the mileage that
the outfit will cover). Of course, a more powerful set may be
used, although there is no particular advantage in doing so, ex-
cept, perhaps, that the incoming signals of necessity will be
louder with the more powerful sets. Tt goes without saying that
almost ANY receiving outfit which the E. I, Co, list can be used
with ANY of the sending outfits. Bear in mind that the selec-
tions which they give with their sending outfits do not have to
be used if not wanted. Thus their “Interstate” outfit or even
their “Transcontinental” receiving outfit can be used with their
SO-% set. For if you and your friend live one-quarter of a
mile apart and both of you have SO-14 Sending outfits, you
probably want to have a receiving outfit with which both of you
can pick up messages 2,000 miles distance. In that case you
would order two SO-14 sending outfits only, and two RO-2000
outfits, or else two “Transcontinental” receiving outfits. If either
you or your friend feel that you cannot afford such a set, why
then get the set that you can afford best and that suits you best.
As you see there is no hard and fast rule about the relation of
sending and receiving outfits. On the other hand we don’t have
to tell you that if you wish to obtain two S.0.-200 outfits you
require of necessity a good receiving outfit, else you couldn’t
hear the Station 200 miles off. A little common sense will help
everyone decide just what combination to order.

Like receiving sets, the transmitting sets are divided into two
groups. The untuned (open circuit) and the tuned (closed cir-
cuit) ones.

The untuned ones have, Ist—a spark coil, 2nd—source of
power, usually dry cells or a storage battery, 3rd—the spark gap,
4th—the key.

Such outfits can be used only for very short distances and
should never be used ahov h i i

- abone fhvee miles When connertiane are
made by following the blue prints, which is supplied with all sets,

_ the pressing of the key gives a strong spark in the spark gap.

¢ spark gap (the open space between the zinc plugs) from the
smallest to the largest sets, must never be more than one-eighth
to three-sixteenths of an inch. A bigger gap does not work.
Pressing the key long gives a dash, pressing it but for a fraction
of a second gives a dot. Combinations of these represent the
telegraphic characters; the code can be learned in a few weeks,
Dracticing twice a_dav from one-half to one hour. (See Lesson
No. 15 of The B.1. Co. Wireless Course.) g
In the tuned outfits, we have in addition to the above enum-
erated apparatus: 5th—The Leyden jars, or condenser; 6th—
The Helix, or oscillation transformer. The Leyden jars change
the red spark obtained from a spark coil, into an intense blue-

eet, New Vork, There are 12 numbers r year. The
tries 75 cents a year. U. S. coin aspv:veﬁyeis U. S

be Sent gratis on request. Checks and money arders
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white crashing spark. The Leyden jars also create a train of
fast oscillations and go to make the outfit far more powerful al-
though no more battery power is required. The Leyden jars also
give better “carrying power,” as the signals can be heard more
distinctly and not “mushy” as if no Leyden jars were used. For
cach outfit the best jars or condensers have been selected by the
company and no changes should be made here.

The helix as well as the oscillation transformer, are, to the
sending outfit, what the tuner and the loose coupler respectively,
are to the receiving outfit. The helix or the oscillation transform-
er is the tuning coil pure and simple for the transmitting station.
Like the tuning coil the helix and the oscillation transformer have
sliders or else clips by means of which more or less wire con-
volutions can be put in the circuit of the aerial. Therefore more
or less wire, and consequently more or less wave length is added
to your aerial. Again there is not much of a mystery here. Any-
?23 understands it. (See E. I. Co. Wireless Course Lesson No.

TO
INSTRUMENT
N A i
Zii
NAIL A A B |
f . woob
= BLOCK
E.LCO.NY

In the larger sets where the battery power is insufficient as
well as un-economical we have two methods open to fill the gap.
One is the Gernsback electrolytic interrupter working on 110
volts Direct or Alternatin, which supplies the spark
coil (transformer coil) with the power; the other method re-
quires the use of a CLOSED core transformer operating without
any kind of interrupter direct from the alternating current supply.
This kind of transformer, however, does not work on the direct
current, not even in connection with the electrolytic interrupter.
The choice, for this reason lies entirely with you.

The aerial switch is an absolute necessity where both a send-
and receiving set is used in one If through

.
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jump between A and B. To do this A and
a point is reached where the spark cz
You know now that you are radiating
and the point on the helix (or adjustme
former) should be carefully marked =
time just where the maximum is, It
you should also note how many Leyde 5
densers) you are using when making the te
write this information down, for if you w
less Leyden jars (or condensers) you would
adjustment on the helix (or oscllation tran
above. Now after the maximum “radiation” has
the test block with the nails is discarded and
aerial wire connected again. You know now
is radiating the maximum energy and adjustments ¢
set will not be required for some time to come. Indeed ¢
be left undisturbed indefinitely.

We believe that we have made everything as plai
sible and that by reading this treatise the elementa
“Wireless” must become plain to even the layman. ;
you desire additional information, we will be only too glad o
answer your questions promptly and explicitly. Now it's up to
you to get busy and “start something”!!

A CURIOUS ELECTRICAL ROCKER.

As most of our ideas associated with electricity and mo-
tion, are linked with the more or less common form of rigid
electrical machine designs, such as the motor, bell, etc, the
apparatus here described is certainly quite 2 novelty, espe-
cially as it utilizes direct current, and the circuit is not in-
terrupted or reversed to create a changing magnetic field as
is usual in direct current apparatus producing motion.

This rocker requires for its operation, a fairly strong di-
rect current of several amperes; such as given by a couple
of storage cells, or other source.

The rocker is shown in the sketch, and consists of two
metal plates, mounted on vertical standards, one of the
plates being of lead preferably (the darker one), and the
other of iron or brass. The rocker shaft itself is of brass,
and has a small V-shaped groove cut in its side at one end.
The two edges of the groove rest upon the lead plate edge,
and the pendulum is secured in the manner shown.

Usually about 6 to 8 amperes and 1 to 2 volts, is suffi-
cient to cause the rocker to start oscillating or swinging
from a position of rest; and the pendulum may easily swing
over an arc of 30 degrees, in a few seconds time after it
starts to oscillate.
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course may be wsed as a text-book by those begin-

CECIRI
g to study electricity, but it will be priceless to

the Experimenter, as it will give him all the prac-
tical information he needs, and at the same time
he will become educated to & high degree, in elec-
trical matters, as all of the lessons cover the
theory as well as the very essential practical de-
tails.” Ewveryonc interested in electricity i any
way whatever, cven though it be ever so slightly,
cannot afford te miss this series of specially pre-
pared papers. No evpense has been spared in
making special cuts to facilitate the understanding
of ¢ y line in the text. > =

hese papers have beem especislly written at
great expense by well-known authors, who know
the ground thoroughly, and every effort has been
made to clearly explain every littie detail, so that
he whe runs may read and learn, 3

Mr. Sidney Gernsback, who is Vige-President e

of The Electro Importing Co., and a member of
their “Engineering Stoff,” brings to bear upon this
subject @ wealth of authentic information, gleaned
through his long experience and studies in the best

‘B] S' GERNSBACK C’-J T“dl]tl[ir‘—:.alH‘?clI;/‘?."g{p;’({r,ﬁ}‘orre{;g;'Iy of the “Engineer-
H_ W SECOR)_ “ ing Staff” of The Western Electric Co., has writ-

ten innumerable articles on electrical and wireless
matters, for the past several years and was col-
laborator with Mr. S. Gernsback on the ""Wireless
Course” produced by the E. I. Co., which has had
a phenomenal circulation.—THE EDITOR.

ipal electrical subject receives special com-
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% LESSON 1. a push button for-the control of the bell. The bell acts upon
the principle that whenever an electric current, as from the
“ELECTRIC BELLS, BUZZERS AND battery here shown, passes through a coil of several turns
- ANNUNCIATORS.” o msu_late‘d wire, there Wll‘l be produced within the coil and
‘ - 7 glphqut it, an electromagnetic field of force, as it is termed.
L LECTRICITY, when utilized for signalling purposes, is clectro-magnetic effect, produced whenever a current

: 5 . traverses a coil of wire, is introduced in the bell, 1

£ generally involves the use of electrical bells, buzzers, or ner illustrated, T} ’ ced | ¢ bell, in the man-
- - - ed. 1ere are two coils in most bell

?nnunuators, and so these apparatus will bg descnbe‘d types contain but one. Now. if the R buttons,isbui-essos,‘;:ie

in order; also the best methods to pursue in properly the two contact springs j p .

e ORLacL in it are brought toeeth A
wiring for same. an electric circuit, through which the bgtt g

It is advisable, perhaps, to start with a description of and so on around throge 3 i
the ordinary vibrating bell. The action of it is very simple, iron frame of the bell. %ﬁ;lirttl;: cegl‘?ec;rgfl?l?eg?s; ;o:tls an e
and may be the more readily understood by looking at the suddenly strongly magnetized. attracting the sof% it‘e ; t_’.co:ng
s e dowing Fie 1. armature, which carries the gong hammer. W’heno th%w;r:l-
ema ature is thus attracted, and drawn forward, two things hap- -
pen:—first, the hammer hits the gong, giving out a signal;
and second, the contact spring - carried by the armature,
g;ia;lés contact or leaves the contact screw shown in the
The consequence of this is, that i
g; t?etxt';aCt'ed l)tecau‘sie its forwa’rd mot\}rl;;;tl:tlafl‘;? ll)f'onkoerllo?fé
circuit, and no r r i
Hence the armature, whico‘i]r ie;nfmt:l:\;\;rses o mnsme SOl
magnet cores, but against the contac
once flies back i i

ST b L

ery current passes,

ergized, and the arma-

7 armature spring, and
he magnet cores from the armature.
bell-,of_ the so-called iron box type, is
-at Fig. 3 is shown a commm

.h_eﬂ, pu h«lputtom, battery, wire




June, 1913

staples for securing it in place. This outfit forms a very effi-
cient front door bell set, or in any other application for dis-
tances not exceeding fifty feet. In Fig. 4, are illustrated, a
few ornamental brass push buttons.

It is not always desirable that the electric signal be
that of the somewhat noisy bell, and for this class of service,
resort is had to an instrument known as a bugzer. This is
nothing else but a neatly made bell me-
chanism, without any gong or striking arm,
so that the armature in it can vibrate quite
rapidly, sending out a loud buzzing sound,
similar to that of a bee. It is much em-
ployed in offices, or other quiet places,
where the bell is too noisy, or sometimes
it 1s used in conjunction with a bell, so that
cither the buzzer or the bell ringing, will
indicate one or the other of two different
signals. For instance, in many private
houses, the bell and buzzer are mounted
side by side in the kitchen, and so con-
nected to two push buttons that the bell
indicates someone at the front door, and
the buzzer a call from the dining-room
table, etc. Sometimes a number of bells
with different toned gongs are arranged in
a set, the meaning of each being quite distinct. Common forms
of the odd gongs are: the cow bell, the cocoa wood; the sleigh
bell; the split gong; the chime gong, etc. A neat and well
made buzzer is seen at Fig. 5. :

A recent innovation in the realm of electric signalling
devices is the electro whistle. This instrument gives out a
more or less shrill whistling note, quite distinct from any
other device. It is built on the same principle as the vibrat-
ing bell, excepting that the armature of the bell is substituted
by an iron rod and a thin diaphragm, as shown at Fig. 6.
Whenever current is supplied to the terminal binding posts,
Ter. 1, and Ter. 2, its path is around through the magnetiz-
ing coil, and closed contacts, A. At this juncture, however,
the magnetizing coil has drawn forward the iron disc and rod
shown, and this also moves the diaphragm, to which the rod
is attached. The movement of the rod and disc, simultane-

Fig. 3.

Fig. 4
ously breaks the contact between the springs, A, and the rod
and its parts return to their original position. In pracuce,
this attraction and release of the iron rod and also the dia-
phragm occurs at a very high rate, resulting in a whistling

sound being emitted by the diaphragm. This sound may be
greatly amplified and directed by attaching a brass or other
metal horn to the front of the instrument. This arrangement
gives very satisfactory service as a telephone call in power
houses or other noisy locations.

The 3pparatusl, so far men]tllone(é, form t]:mt ll‘)su[%lr ecotl;.icpiLCé

ible electric signalling devices, but be ;

g up theggtudy %f circuits and other details,
reference will be made to a very important

annunciator. A cut of a 6 position annun-
dator, or one capable of indicating 6 dis-
tinct calls, individually, is portrayed at
Fig. 7. The annunciator is a very ex-
tensively used instrument, particularly in
hotels, and other places, where a great

Fig. 5 )
number of different calls are to be registered at one central
point, such as a hotel office.

Its principle of

action is based
upon the electro-

instrument, variously called an indicator or -
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corresponding push button, however, the shutter is instantly rc
[n the

leased by an electro-magnet, and drops down into sight
cut, Nos. 1, 3 and 5, have been re-
leased by the electro-magnets oper-
ating them. The shutters are reset,
to await another call, by pushing up
on a button at the bottom of the
cabinet, after each indication. In
some annunciators this resetting
of the shutters or indicating need-
les, is accomplished automatically
by each succeeding call. This is
both a good and a bad feature,
inasmuch as the second call may
occur, resetting all previous calls,
before they have been seen or an-
swered, Hence the manually reset
type is generally the most desir-
able, A sketch of the working action of an annunciator drop,
is shown schematically at Fig. 8.

An electro-magnet is arranged with a pivoted soft iron
armature, to which is attached a trip bar, so that when the
magnet is energized by passing a current through it, the ar-
mature will be attracted, raising the trip bar or finger, and
releasing the shutter or drop, which rests on a pivot also.
The shutter is reset out of range of the window in the cabi-
net frame, by pushing upward on a button at the base of the
cabinet. This reset button, B, is secured to a metal rod, A,
which, when pushed up-
ward, presses the shut-
ter upward also, and the
slanting edge of the trip
finger allows it to rise
and then fall over the s

=

SHUTTER OR DROP

= = .3

PIVOT

i
STOP

i

edge of the shutter, thus
retaining it in place, un-
til another call occurs.
There are many different
styles and makes of an- :
nunciators upon the market, but they all operate by means of an
electro-magnet and armature of some form.

ARMATURE
Fie.8

THE WIRING.

For ordinary electric bell installations it is usual to em-
ploy copper wire, about No. 18 gauge, B. & S. (Browne &
Sharpe), with two coatings or wraps of waxed cotton over it
for insulation. The number of feet per pound of office and
annunciator wire, used for bell work, etc., is as follows:

Office wire:

No. B. & S. gauge. Feet %c_r 1h.

e TE e i ) e e S P 35
DNl e v e e i e 55
DI e e R A S 95
D LR A e A S PR R SR 135

Annunciator Wire:
No. 1138 & S. gauge.
No.
No. 20 225

The annunciator wire, or common bell wire, has two
layers of cotton merely wrapped around the conductor,
which is then soaked with parafine wax. It is easily unrav-
elled.

Office wire has two cotton layers braided, which is not
so easily unravelled and consequently more preferable. The
inner braiding is filled with a moisture repellant compound.

The cheapest wire to buy, of course, would be No. 20,
gauge, as it contains the greatest number of feet to the pound,
but it is only suitable for comparatively short lines, as it has
too much resistance for the low voltages utilized in bell
work.. No. 18 is permissible for bell or annunciator circuits
up to a distance of 100 feet one way or 200 feet of wire in the
circuit. For circuits of 100 feet to 150 feet one way, use No.
16 gauge wire. Circuits from 150 feet to 200 feet, No. 14
wire, and circuits of 200 to 250 feet one way, use No. 12 wire.
For circuits of greater length than these it is not practical to
ring the bells direct, as they require too much current in
amperes, which necessitate a very large battery to compen-
sate for the volts drop in the line or circuit, and also large
copper wire. For long bell circuits, the most practical ar-

rangement is that involving the use of a high resistance

. relay, which is actuated directly by the push button and bat-

tery, over the long line; and the relay then closes a local
circuit containing several feet of wire, a battery of a few
cells, and the bell. The relay is wound to a higher resistance
than the bell, and does not require nearly as much current in
amperes, so that smaller line wire may be used. Relays are
quite sensitive, and are the same as used on telegraph lines,

.~ the resistance varying from 20 to 100 ohms or more, depend-
iy (Continued on Page 28.)
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OST wircless telegraph stations to-day are using
high potential step-up transformers, either of the
open or closed core type; probably the closed
core type predominates. The following article

describes how tq easily construct a %4 K.W. closed core
transformer suitable for operation on a 110 volt, 60 cycle
A. C. circuit. No impedance coils
or other current limiting devices
are required for its operation, as
it has a magnetic reactance shunt
incorporated in its design. :
The basic design feature of this
!transformer lies in the secondary
=9 winding ; and this bugaboo of the
average amateur is completely
done away with here, as the
secondary winding employed is
composed of three E. I. Co. No.
‘ ek 8080 blockh sccon‘lIdaﬁes such as
EE 80 used in their No. ¢ trans-
{ Sl 1 OCHC SR e - former coil.* The secondary vol-
4f | tage of this transformer can be
% varied from 12,000 to 20,000 volts
by the variation of the number of
turns in the primary circuit, as
explained later on. The smaller the number of turns used in the
‘primary, the higher the secondary voltage, and vice versa. For
the experimenter this transformer will be of great service, as the
three secondary units may be connected in various ways, as de-
sired, either in series or parallel The primary current is con-
~ trolled by adjusting the position of the magnetic shunt, shown in

S

SH FET FROM
CORE

3 FIG. i

e

cloth being 9% inches The primary core leg,

in cross-section, see Fig. 3, should be insulated b
six layers of the same Empi 4 w.raprpm::ﬁ
it. BO’ve th -y ‘

Fig. 4

accomplished by means of a multi-point switch, connected
as shown in the wiring diagram for the transformer, Fig. 5.

The block secondary coils measure 4% x 4% x 2% inches
long and the diameter of the opening in the center of same
is 1% inch. Hence, three of these secondaries placed side by
side will measure 8% inches over all, and when built_into the
transformer, % inch clearance at least should be left at
either end, see Fig. 2, so that the discharge will not- jump
in to the iron, and thus short-circuit the winding. This space
at the ends of the secondary should be filled up with insulat-
ing compound, or wood blocks soaked in paraffine wax.

At Fig. 1 is shown an enlarged section of the secondary, _
and also the laminated sheet iron core; the iron being made
of No. 30 U. S. S. gauge stock, which comes in sheets 20 x 28
inches;* about nine sheets are required for the whole trans-
former. The secondary core leg, measuring 1 x % x 11%
inches, should be insulated by wrapping around it about ten
layers of No. 6983 E. I. Co. Empire cloth, the width of the

1 inch square

th ipire cloth, 93 inch, i

1s is wound six layers, 83 inch:ss 1‘3’;{1&‘,’,’ gf No

B 7{.C. or enameled magnet wire, bringing out

e end of the second, third, fourth, fifth and sixth
tm.g g these to a multi-point switch, as shown

ssembly of the transformer is shown at
n 'herp,_ the primary and secondary core
onto the two yokes as shown, but
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[he magnetic shunt for controlling the primary current,
and also the general operation of the transformer, is mounted
as shown in the sketch, so that by turning the thumb-screw
on the pivoted, threaded rod, the position of the shunt pole
piece may be moved to or away from the iron core proper.
I'he clamping pieces, holding the core laminations together,
may be made of brass or iron, preferably brass; and the bolts
shown may be ordinary machine screws and nuts, or stove
bolts. The transformer should be mounted on suitable in-
sulators, as shown, to keep the high voltage secondary cur-

QSEG'I E.1.CO. SECONDARY CoiL *8080 )
oG
*’@' ) (D)
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PRIMARY COIL

rent from leaking. Caic should be exercised in connecting

the secondary units, so that the current travels around the
core always in the same direction.

STARTING 5 POINT Sw.
END

FIG S

HOW TO BUILD A UNIQUE HIGH FREQUENCY SET.
By Alexander Cortwright, E.E.

HE following article describes how to construct a
very unique high frequency set, which can be used
for various experiments witi high frequency cur-
rent, and is also very applicable to physicians’ re-

quirements. It operates directly frem a 110 volt direct cur-
rent and can be plugged into any coaev-wnient lamp socket.

The first part to be described is the v hrai r coil, and the
vibrator spring itself, shown in figures 1 an.l 2, respectively.
The vibrator coil is composed of a soft iron wire core, %
inch in diameter, by 3% inches long; which is encased in a
fibre or cardboard tube, % inch outside diameter, having a
wall of 1/16 inch thick. On the ends of tlas fibre tube are
secured two end cheeks 1% inch square by % inch thick,
and these may be made of fibre or hard ruvber. To com-
plete this part of the apparatus the bobbin so formed is
wound full, in even layers, with No. 28 B. & S. D. C. C. or
preferably enameled magnet wire.

The details of the vibrator spring, and contact screw, are
shown in Fig. 2. Here, A, is a piece of square brass bar of
the dimensions shown, and is to carry the threaded contact
screw, D). The contact screw may be No. 14-24 or 14-20,
brass or iron flat head machine screw fitted into a hard rub-
ber of fibre disk, as depicted in sketch. The edge of this
disk should be knurled to permit of a better grip on same,
when being adjusted, and it is held in the disk by a lock-nut.
At the other end of the contact screw is inserted a piece of
German silver rod % inch in diameter and % inch long; hay-
ing a somewhat smaller stem turned on one end, to fit a 3/32
inch hole, drilled into the end of the screw. The pillar, C, of
% inch square brass rod, carries one of the spark gap elec-
trodes at its upper end; and the vibrator spring, B, iz also
screwed to it by means of two 6-32 screws tapped into same.

IRON WIRE CORE
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The vibrator spring, B, may be of about 1/32 inch by % inch
spring brass, an silver, or steel; and at one end is
mounted a piece of soft iron, % inch thick and % inch in

, as shown. At this point is also secured another
an silver contact, % inch in diameter, and % inch long;
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and .the best way to mount
iron armature, is to drill a le tl
iron piece, and have a small stem ¢
turned on the German si &

silver co
passed through the hole in the i
This high {requency outht
former of the Oudin type, whicl
Fig. 4. The basis of constructron for
ber or fibre rod, % in. in diameter by 3
drilled in one end, in which is placed
the brass rod, passing through the
The secondary of this Oudin transform
end of the hard rubber rod, as shown, and the
is connected to the metallic rod passing th
of the hard rubber. The size of wire used Ior 11
No. 33 B. & S. enameled copper magnet wire; and the firs
layer is wound about the hard rubber rod, making its lengtl
about % inch.

t
1
Forty layers of this wire wound cvcnly. is
thus placed about the end of the hard rubber rod; and be-

tween every wire layer is inserted a layer of four mil (.004
LJ
6-315it;,£sw . 5
KNOB |
s | Ne34S
o~
DNy
{ | |l BRASS ROD

FIBRE

FIG. 2

inch) paraffined paper, as the voltage stress in this coil is
very high*

Having wound the secondary of the Oudin coil, the
primary is next constructed, and 1t should have a clearance of

Fig. 8

*The E. I. Co. furnishes the compl dary for this coil for $4.50.
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at least % inch all around between it and the secondﬂdl(')f
winding. The primary winding is composed of five turns =
No. 14 B. & S. D. C. C. or enameled magnet wire; spacing
the turns about % inch apart. The complete Oudin trans-
former should be placed in a small, shallow wood ”01‘1‘
about 2 inches deep by 4 inches by 4 inches, and then pourec
full of insulating compound or paraffine wax.

5 -“——V ; -
CONDENSER- FiG.3

_Before impregnating the transformer, however, the out-
side lead of the secondary coil should be soldered to the
primary winding in such a manner that the current will
travel around the coils in the same direction, as will be seen
by looking at Fig. 4.
_ One of the most important parts of this high frequency
Instrument, is the small condenser shunting the_vibrator
reak and Oudin primary winding, as shown in wiring dia-
gram, Fig. 5. This condenser is composed of 50 sheets of
tinfoil 2% inches by 3% inches, placed between black E. 1.
Co. Empire gaper leaves 3 inches by 4 inches, this paper be-
mg about 10 mils thick, corresponding to the E. I. Co.’s
stock No. 6473. Every other tinfoil sheet (E. 1. Co., tinfoil
No. 6251), should have a tab projecting from opposite ends
of the condenser, as shown in Fig. 3, and when it is assem-
bled, all of the tabs at either end are joined together to
a common terminal. A good method of joining the
tabs together is to use a machine screw and nut, and also
2 couple of washers, clamping the tinfoil ears between these
washers. The complete condenser is clamped between two
fibre pieces as in Fig. 3, slightly larger than the Empire
cloth. Four stove bolts through the corners hold the bre
pieces together.
The action of this apparatus depends upon the fact that
the vibrator breaks the 110 volt circuit through the primary

=, whea it Brea S
- vibrator, when at br s the
and discharges a great number

e to the ; ion of high

through

windin_g.
of very
ns are

formes, sad du to
e e =

explanation

{in coil; or if the discharge is passed be
thc. 9%1’(.1‘?‘,,:3;1,:(1: mounted on the vibrator Ppost Ct,w;:l& &
mu:u‘ ’(JUU coil terminal; a very heavy 2% inch steagd
Cen‘t‘r digel is obtained, which is of great Thel’apcuﬁ y!
ﬂalmﬁ (r(: demonstrations, etc. AL
Y his apparatus can readily be mounted complete in
1110 aph

£ the E vpe B, polished mahogany cabinets, p.-
o3 “],Lﬂlj jl Jown in Fig. 6, and a number of tra:tgm
53},35 and geissler tubes may be mounted in the cover of
cabinet. The apparatus is best provided with a separaple
attachment plug, such as the E. I. Co. gk" 7590, together
with a 6 ft. length of flexible lamp cord No. 14 B &
gauge, with an attachment plug at its free end, enabling the
set to be readily connected to any convenient lamp socket
supplying 110 volts Direct Current. b, 7

This instrument is }\'1dqu used by the ec?ro'-lledn.:a! rO-
fession, for various kinds of treatments, a_nd it is paﬂgu]gﬂ’
efficacious in the treatment of nervous diseases. 3

The application of high frequency currents to, the body in
various ways, was first developed by Prof. d’Ar of
Paris, and he made a number of different tests, to ascertain
the effect of various currents applied to the body, and hav-
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ing different frequencies. When the current applied did not
have a frequency greater than 15 cycles per sgconﬁ it was
found that a succession of separate or “Clonic”
Contractions were produced. With a frequency of 20 to 3
cycles per second a series of continuous contractions or in
other words, a “Tetanus,” or “Tonic Spasm,” occurred. Wﬂlml .
the frequency of the oscillations or currents were increased
beyond this point, the Tetanus effect was also increased. When
a Periodicity of alternation approximating 3000 cycles per
second, was employed, the maximum intensity in the mus-
cular contractions took place; and a further increase of fre-
quency caused a de- :
crease in the strength
of _lthe co:;tracﬁons,
until at a frequency
of 10,000 cycles per
second absolutely no
= I
upon either otor
or Sensory Nerves.
;I'ehel_'efore an al-
lernating or oscillat- L Pope
Ing current, which al- %
ternates at 10,000 or

more cycles per sec-

e ll-f tle?rmed a
1g requen
Current” g fr?)qm ci

Therapeutical point of
view. Fig. 7
In figure 7, is shown a set of various shaped

trodes contain different stages of Va for
: aiﬂighmﬁ' ncy Current *grman it
: 2 o mm&od d of a;m'alts"xz:in}'mid muim‘_&
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i WIRELESS DEPARTMENT

Recent Developments in the Work of the
Federal Telegraph Company

By Lee De Forest, Ph. D.

HE Ifederal Telegraph Company is unique in several
respects. Among these, it enjoys the distinction of
employing no press agents. Consequently in the East

X almost nothing is known of what is being done in the
West. This is, of course, regrettable from a technical standpoint.
The present chain of stations of the company comprises
those at Seattle, Portland, Medford, Central Point, Sacramento,
Phoenix, San Diego, El Paso, FFort Worth, Chicago and others.
Though messages have been sent from San Francisco to Chicago,
the service is not of the same character as that maintained on
the Pacific Coast, which latter is strictly commercial. The
largest of all these stations are those at San Francisco and
Honolulu, Each of these has a power of 40 kilowatts, which
is to be increased to 60 kilowatts.
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FIG. 3

We operate under the Poulsen patents. But the apparatus
imported from Denmark in 1910, showed many commercial
defects and lack of reliability. The cooling appliances were
inadequate, and the-insulation faulty. d :

The system, as now in use, is, the simplest imaginable,
particularly at the transmitter end. Referring to Figure 1, E
1s a direct current generator of 500 to 1, volts or ‘even
more, D are choke coils intended to prevent the alternating
current from the arc flowing back to the generator and also
intended to keep the generator direct current constant, A is the
arc itself, B a tuning or loading inductance and T the antenna.

3 The arc itself plays between a copper positive electrode and
3 a carbon negative electrode. It is always water cooled. It is
= in an intense magnetic field, and the atmosphere surroun.dx:g
it is usually illuminating gas. Where this cannot be obtained,
denatured alcohol is used instead. If desired, ether can be
added to the denatured alcohol.

In this
stations to ner !
alter slightly the wave length. This is accomplished by con-
necti key K as shown across one or two turns of the in-
When the key is pressed, the wave emitted is

stem the transmitting key is used, not as in most
the amount of energy emitted, but only to

ductance B. V

§

1 engthened | fivi cent. So that all the time trans-
6 }mssaon is Wmve&%“ antenna is radiating. This makes
s matters _inter but unsatisfactory for amateur inter-
: loper hmfaﬂsmmamm waves and inter-

; es. The wave metd “t'i:d for receiving, whi:‘:h
is usually one, is termed the “compensation” wave,
:m the fg:;ng at the receiving station must be sufficiently
sharp to ensure that the compensation wave shall not be heard.
It has been - amateur stations even in the

pret. the

kilowatt station cannot tune up
of course unreadable mes-

- voltage at the arc. We have worked up to

keep it steady by occasional manipulation. The skill required
Is not great. e e ; e
The receiving circuit ordinarily employed is shown in Figure

3. The coupling between the antenna circuit and the closed
circuit is usually very loose. Thus with pancake shaped.coupling
coils such values of the angle between the coils as 88° are usual.
This is exceptionally loose coupling and ensures sharp tining of
a quality unattainable in spark systems. The tuning is remark-
ably sharp and we have done much work in the direction of
eliminating damping in the receiving circuits. In particular
we have found it necessary to avoid leaky condensers. And
because of the undamped nature of the radiation we can get
all the advantages of loose coupling.

The detector used is the ticker. The old-style ticker 1s au
intermittent contact operated by an electric buzzer. The con-
tacts themselves are between two gold wires, one of them
fixed and the other attached through an insulating piece to a
diaphragm which is maintained in continual vibration by the
buzzer armature. The contact wires are connected to the
terminals of the tuning condenser in the closed tuning circuit
and also to a considerably larger fixed condenser (value about
0.02 mfd.), which latter condenser is also connected to the low
resistance receiving telephones. The action of the ticker is
to permit alternating currents of large amplitude to build up
in the secondary tuning circuit, and at more or less regular
intervals to discharge the variable condenser through the tele-
phones producing at each discharge a click. The telephones
are the ordinary 75 ohm double head band type. The note
produced is not a pure musical one because the ticker cannot
be arranged so as to interrupt the alternating current which
charges the condenser at the same point of the cycie at suc-
cessive interruptions. In consequence some clicks are louder
than others and the note is not clear. It may be characterized
as a hissing sound not altogether agreeable to the ear. If a
rectifier is placed in the ticker circuit the note becomes much
purer. But the signals are weakened.

The difference between the two waves emitted from the
transmitter is small. Thus when the sending key is up the
wave may be 3000 meters and it may be 3150 meters when the
key is depressed.

An efficiency of twenty per cent. is considered good for
the Poulsen transmitter. Though this is only about one-third
what is obtained by the use of the quenched spark, vet it is
found that in practice we can work far greater distances than
with the latter. This may be because the ticker telephone com-
bination is by far the most sensitive and efficient detector in
existence. - y

As examples of what is done as regular service, we work
from Los Angeles to San Francisco, a distance of 350 miles
with 12 kilowatts direct current. San Diego, with 5 kilowatts
D. C. is in communication with San Francisco at night. In
the winter, the conditions are naturally much better. With 12
kilowatts D. C. we even work from San Francisco to El Paso
in the daytime, a distance of 900 miles; not sufficiently con-
tinuously for commercial service but still very frequently; it

ing practically a daily performance.

~ The power utilized is limited by two considerations. One
of these is the capacity of the antenna and the other is the
1200 volts but

to the an-
, twin-
igures 4
typical antenna of 0.005 mid. ca-

by twin towers 440 feet high, 600 feet
is here 0012 mid. Because of

S h" difficulties are minimized.
used is triangular in cross section
it special timbers have to be sawed.
m is shown in Figure 6. It wili

lends itself to great rigidity. As
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the results of our tests with the 12 Kilowatt statious we have
reached the conclusion that this type of masts and antenna
IS the best for our system. In some of our stations, we
employ the flat top aerial of less height for receiving. But we
regard the flat top aerial as inferior to the harp type. The
harp type also has the mechanical advantage that by its use
the danger of twisting of the spreaders disappears.
The ground employed is the radial type with connection
to earth at outer points. It is shown in Figure 7, where S
1s the station house. The ground wires, which are buried
two or three feet below the surface radiate in all directions,
and are heavily bonded together at their outer extremities, B.
At the South San Francisco station, the antenna current 1s
about 40 amperes when 35 kilowatts is drawn from the direct
current generator at 600 volts. The Honolulu Station is ex-
! actly like the South San Francisco one. The system as now
“ improved is simple in operation and installation. As evidence
i of this, Mr. Elwell, Chief Engineer of the company, went to
g Honolulu‘ on two days notice, and within sixty days the Hono-
lulu station was in operation. And yet in this case there
were considerable difficulties to be overcome. All the appar-
atus and supplies had to be shipped from San Francisco, and
the Chinese workmen, who were the only ones available, would
not work at heights above one hundred feet. The distance
covered by this station is 2300 miles. Since August, not less
than 1500 to 2500 words of press have been transmitted daily.

5 ne.., @ ne.z @

There are in addition a considerable number of paid mes-
sages. The rate is 25 cents a word against 35 cents of the
cable companies. At the present time, we can operate up to
8 in the morning. When the new 60 kilowatt sets are installed,
we expect to operate throughout the day.*®

Between Los Angeles and San Francisco two to three

business, of a kind where accurate service is requi

course, a certain type of customers is ifically catered to.

Thus the California Fruit Growers Association do much busi-

‘ness_between Los Angeles and San Francisco. They demand

service, that is, between sending. the m

the answer, and we have kept up that service for
~ This is a very strict test because these

in an onou code. The Publishers’

used our service from five to nine

of ten misn:r more.
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hundred messages are sent every day, and this is strircet!i' pz(u)t} ;
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of the presence oi log, ete. But the persistency with which
it occurred, and the fact that no amount of tuning at the
receiving station remedied matters although simultaneoys),
a7l s were recciving this wave perfectly, prevents the
acceptance of an ¢ xplanation on the grounds of atmospheric ab-

t is, such an explanation as is emploved to ciar up
t absorption at long ranges. i

Clearly it is impossible that a wave of 3200 meters pye-
viously of satisfactory imtensity can be absorbed complstely
't a distapce of 350 miles while at the same time a wave of
3100 meters remains of full strength. And thrre is not mush
to be said in favcr of the assumption that altcrations of the
refractive power of low-hanging cloud banks or of 1‘uycrs of
clouds produce a ber.ing of the wave trains wi.:i causes
them to pass over the receiving station, while at the same
time waves of only 5 per cent. difference in length are received
as well, or even more strongly (as is irequently observed).

It is however possible, that under certain atmospheric con-
ditions, which may be caused by clouds or masses of fog (which
are found with great regularity at certain seasons on the
Pacific coast), or by partially ionized masses of air at
greater heights,"the energy of the upper part of the wave may
be deflected or bemt downward. Dr, Eccles at the Dundee
meeting of the British Association pointed out that a bendi
of the wave as it traveled might be produced if the upper
layers of air were even partly conducting. The appearance of
the bending wave front as it travels from left to right is
shown in Figure 8. Under such conditions there are acting
at the receiving stations two trains of waves which have trav-
eled over paths of unequal lengths or whnch_have traveled
with unequal velocities. Consequently there will be.a phase
displacement between them and interference at certain locali-
ties. These are the nodes at which total or partial extinction
of the oscillations occurs.

The possibility of such an interference has already been
mentioned by several authors in their speculations 1
the propagation of electric waves over the surface of the earth.
For example, Professor Pierce, of Harvard University, states
in his book: “Principles of Wireless Telegraphy,” “The upper
layers of the atmosphere which have been rendered conducting
through the action of sunlight, may act to a certain extent as
reflectors of electric waves and thus limit their propagation
over the surface of the earth; the transmission would then
be superior in the day time, with the exception of the case
where a possible interference occurred between the direct and
reflected waves. This interference, if it exists, would strengthen
waves of certain length and might annihilate waves of different
length, so that this interference could be made of assistance
by altering the wave length by an amount corresponding
half the period. No such effects however have been o
.. Dr. Pierce’s conclusions regarding the superiority o
light transmission are, as you know, contradicted by the
perimental results. The ionization of the air at lower le
1s able to counteract- the influence of the reflection
upper layers. On the other hand I believe that there
ample evidence to concede the existence of such refl
dgr{:lngss approaches. In Figure 9, the conducting lay
%}: s gs‘s)h:;v:w;nd the path of the wave with its

How shall we account for the fact that th
was not observed till recently? Inispc:rka - .
of nearly equal length were rarely used (with the
the case ofthoseeﬂue to coupling of the open and
lating circuits). Alterations in the wave length
mission are seldom attempted or else are of cor

>.\\‘1)El« .
the daylig
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qu to Make an Electric Carillon

By H. Gernsback.

E aﬂon musical instrument, which is played like such a manner that the wooden ball strikes against the bottle “
4 piano, can be made by any one handy with tools; on the forward stroke, NOT on the back stroke. When all
" “,’3.1‘,‘301’9 genuine entertainment to persons who  the bells are attached securely, they are tested out with about

care for this of music, which is not unlike three or four dry cells, and the clapper rod must then be
€. d bent and adjusted till each bottle gives a clear, pleasing note.
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riiht, the noise of the clapper itself
f the sound is too loud for certain
may be wrapged around the
the sound considerably.

simple, and consists of a hard-
R, and wooden keys, K. These
ﬂ.s the keys of a piano, and
should be absolutely square
ther mthou}l; }:‘inding
rough each key, as

o ?;elf is held u

v en blocks, V.
a;ieo er by brass or
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periods, a larger battery, with cells in multiple, or better, a
storage battery should be used, It is, of course, understood,
that as many keys as desired can be depressed simultaneous
ly, the bottles will sound as long as these keys are depressed
['he 1\('\'11';:ll‘l
B O 0u €y 'Cs Ca Cr Ca may be placed at
G S e e ey il { any distance
seinE=R j A M o
= 15 .3 ST, 8 1 ) 8 limits, from the
| | w | | | bottle rack, and
é_a . | I if the wiring on
= i | [ | 1 ‘ the rack is care
N — ! 3 . fully concealed
!K‘ Ki | Ks | Ks l Ao tj K> | Ke | and the instru-
el el s il anaala gl sl | ment placed on a
@ ; i stage with the
R " bells turned
Gl away from the

i - audience, and the
keyboaz.'d behind the scenes, it will mystify many persons, as
the carillon seems to be playing without anyone touching it.

FIRST PRIZE $5.00.

HOW TO CONSTRUCT AN OSCILLATION
TRANSFORMER.
By S. W. Hector.

N the present stage of Amateur Wireless Telegraphy,
the transmitting set must be loosely coupled to the

b aerial oscillating system, so that the wave-form shall
|7 ; be as smooth as possible. When ordinary helices or
single coil oscillation transformers are employed for tuning
the high poten-
tial condenser
circuit, with
that of the
aerial, the wave
emitted by the
aerial is usual-
ly . double-
humped; or of
an interfering

A FiG 1 B

i nature. Such a

= wave possesses

’ E characteristics that make it extremely difficult to tune out in a
25 receiving station.

Hence the Government Wireless law exacts that all
licensed wireless stations, whether amateur or professional,
shall emit a pure wave. At Fig. 1, A, is shown the nature
of a double-humped wave form, resultant from the use of a
helix in the transmitting set; while at B is depicted a prac-
tically pure wave form, having but one pronounced hump or
i peak. A double humped wave-form is made manifest in rc-
£ ceiving, by the difficulty encountered in tuning it out. A
sharply defined wave-form, such as emitted by a well-tuned,
loosely coupled transmitting sét, is very easily cut out on the
receiving apparatus, generally, and, therefore, every amateur
should use a transmitting oscillation transformer, not only
for the above reasom, but also the sending range, in most
cases, is greatly enhanced by its employment. i

The oscillation transformer here described can be easily
and cheaply made by anybody, in a few minutes’ time. It
g requires for its con-
| Ty struction two of the

L Ca, No,. 9270
spiral helices, shown at
ig. 2. Having pro-
cured the helices, the
centre binding post
should be removed and
remounted % i
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he brass rod, R, may be 3/1()_ inch stock, threaded for
,‘)11‘11111 1 iynlrh at either end, with a No. 10-24.1 die (E. LsColilNp
6426 Die), or other convenient thread which the maker may

have at hand. Two nuts, No. 10-24 thread, are placed on
cither end of the brass v;'ml, to secure it in position on the
standards. The two helices No. 9270 may be mounted face
to face. or back to back. The latter method gives the great-

est facility for attaching the connecting wires.

Usually the inside turns of the helices are employed, but
this depends upon the size of the sending condenser. The
position of the two helices, with respect to one anotherhls
varied until the maximum current is radiated in the aerial

M %9270 HELICES

BRASS ROD
/

- *s000
|~ STANDARD

F1G.3

circuit with a smooth wave form. A small space usually
exists between the two helices, when properly tuned. The
connections for the oscillation transformer are shown at
Fig. 4, for a spark coil transmitter. Here, A, is the
aerial, G, the ground, HM, the hot-wire ammeter, anchor gap,

or geissler tube to indicate when maximum radiation occurs,
OT, the oscillation transformer, C, high potential condenser,
SG, dspark gap, and the balance of the instruments as indi-
cated. :

EXPERIMENTAL ELECTRICITY COURSE.
(Continued from Page 21.)

ing upon the length of the line.
with relay is shown at Fig. 9.

In this arrangement, whenever the push button is de-
pressed, current from the battery is sent over the line which
actuates the relay electro-magnets at the other end. The
magnets then pull forward the iron armature shown, closing
the contacts of the local circuit, and allowing the bell to ring
from its local battery. A spiral spring holds the relay arma-
ture. normally away from the magnet poles and contact
screw, leaving the local bell circuit open.

In general to ring an ordinary bell of medium size, the

RELAY CONTACT

A long distance bell circuit

battery required either
of dry cells or wet
cells - (sal-ammoniac-car-
bon-zinc), is about 2
cells for circuits up to
50, feet, one way; cir-
cuits- up- to 75 feet 3 °
cells; 100 feet 4 cells, :
ete. The number of cells (@) 20 OHM RELAY
T : sévﬂl . gﬁé)eggl FiG.o MAGNET |
ze of | ell to-be operated and ‘the length of the
standard sizes of bclf gongs vary f!'();l 2 ‘ind(:ns up
latter requiring about 8 dry cells to operate on a
75 feet in length one way,

2000'LINE
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of the latest additions to the high school laboratory,

7 , N. J., is a complete wireless tel
The first mug; was received just recently. o

Wheeling Wireless Association was formed at
of young men of Wheeling, W. Va., and vicini vh:
in the de « and prtaatlim‘} working of
. st evening at the home of John
M listening for some time
cial messages from along the Atlantic coast, re-
_ of their host, the boys organized by
officers:—President,” John Stroebel;
of Aetnaville; secretary, Ray

Smith.

g 3 in Chicago, will be

agaiost  the

The federal government
: : i
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Colgate has installed 2
Lathrop Hall, ths:»dsc?
ville, N. Y. The build

For some time past, inte

been increasing in Rochester, N. Y.

was held at the home of James Hewi

nue, at which a club was formed for

terest in radio-communication in Ko

The club _will be known as the Roch
ciation. President, Lawrence Hickson;

ett Kennell; secretary, Karl Miller; treasurer,
sink.

In 2 recent communication to the E. I. Co., Mr. J. W
S , of Washington, D. C., says-—

“It may interest you to hear oi the excellent results
obtained with some of the E. I. Co. products. On Feb-
rn:fxy 3, 1913, at about 1145 p. m., 1 copied a message from
N Colon, CZ) to NAR (Key West, Fla.), and verified

or word, when Key West repeated it back to N
On the same night, at about 10.30, I copied a_message per-
taining to aeromautical equipment for the Naval aviation
camp at Guantanamo, sent from the latter place to the
Washington Navy Yard. ;

The receiving outfit consisted of an E. 1. Co. double-s
commercial tuner No. 8486A; E. I. Co. fixed condenser No.
10,000; 2 set of 2000-ohm E. 1. Co. phones, and silicon de-
tector. The antenna consisted of 6 strands of No. 14 alu-
minum wire, about 75 feet from end to end, and about 40

feet high.

~six American ship stations and ecighteen
ve been licensed. All told, 685 amateur
_ - have been licensed. The wireless apparatus on
ocean passenger steamers has been i ed before about

1,500 sailings from the United States in the four months.

s discovered gat the average man dissi-
v s
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CONTROL BY WIRELESS.
(17.) David H. Graham, Ind. asks:
Q. I. Has the E. I. Co., any more of those little New
York motors which sold at 45 centg?
A. 1. No, they do hot have any more of the New. York

motors for sale.

Q. 2. Are there any boats in our Navy, or clsewhere,
which are controlled by wireless; if so are they in use and
are they lcﬂwlcnl and reliable; if not, if one could be suc-
cessfully invented that would be efficient and reliable, would
it be of much use?

To our knowledge there are not at present any
successful wirelessly controlled apparatus used by the U, S.
quegnmcqt; but there have been several efforts made along
this line with a fair degree of success, and undoubtedly there
would be a good field for apparatus of this type, providing
the control of same was absolutely positive.

Q. 3. As to length, height, breadth, etc., in what way
must two aerials be alike, to be in tune?

A. 3. Generally speaking, two aerials which are to cor-
respond with each other as regards their natural wave
length,- should be nearly alike in height, length, number
of spans, etc., as a variation in these different factors often
causes a radical change in the wave length, depending

upon the conditions surrounding the aerial, such as build-

ings, metal roofs, etc.

QUENCHED SPARK GAPS.

(18.{ Fred E. Gould, Mass., writes us:
Q. 1. Please give full description as to size, and kind of
dielectric and size and grade of tinfoil used in the E. I.
Co.’s No. 10,000 “Electro” Fixed Condenser, and No. 10,-
010 “Electro” Junior Fixed Condenser?

A. 1. We do’not mplply the dimensions and data of the
construction of the E. I. Co., Fixed Receiving Condensers;
but they are carefully balanced out, so as to have the cor-
rect capa‘cwuz with the maximum dielectric strength.

Q.2 ich is most efficient, a rotary spark gap or a
Quenched Spark Gap?

A. 2. The gmched Spark Gap is by far, the most effi-
cien qligxy sruptive spark now in use, and enables

ransmitting sets of

ient of

Wireless ggﬂy large size to transform
their low voltage current into high frequency oscillations
in the aerial circuit, with a gross efficiency of from 60 to

75 per cent.

Q. 3. Which is the best wire for aerials: stranded phos-
phc g or stranded Antenium cable?

er of these two aerial conductors may be em-

QUESTION 50X F |

Ouestions will be answered here for the benefit of all, but only matter of
wnswered:

ius or instiuments, o E. 1. Co.” merchandise.

else written in ink, no.penciled matter considered.

itten or !
Depariment cannot be answered by mail.

addressed to thi

Regarding the construction of the E. 1. Co. tclc:
phone coil, would say that in general the dimensions of
such coils have been carefully determined from very exten-
ive tests by the large telephone companies, and we do not
believe it would pay you to build same, but you might ex-
periment if you so desire; and build one of these coils. A
fine iron wire core about 3 inches long by % inch in diam-
eter is insulated with two layers of sheilacked paper; and
over this is wound four layers of No. 22 B. . cotton
covered magnet wire. Six layers of shellacked paper should
be placed over the primary coil, and sufficient layers of
No. 30 B. & S. cotton covered magnet wire should be
wound on the coil, so that the secondary wnll hayc a resist-
ance of 50 to 75 ohms. With this induction coil, an ordi-
nary telephone should work satisfactorily up to five or ten
miles, over a metallic circuit of two wires.

MAGNETO FOR WIRELESS.

(11.) Howard Haines, New York City, writes us:

Q. 1. 1 have a four-bar 10,000-ohm magneto generator
and wish to know whether or not I could employ same in any
way for wireless signalling purposes, and if so, how? )

A. Yes, This machine may be employed for wire-
less signalling purposes in connection with a spark coil of
probably 1 to lgé inch spark capacity, if the armature of the
generator is re-wound with heavy copper wire, The armature
should be wound with about No. 18 or 20 B. & S. gauge,
cotton or enameled insulated magnet wire, filling the space
completely with the wire, and winding same in even layers.
Also a small two segment commutator and brushes should
be fitted on the end of the armature shaft, and the two ends
of the winding should be connected to the segments of this
commutator. This generator could be driven very nicely by
one of the E. 1. Co. I%-Iercu es 6 inch water motors and should
give good satisfaction. he E.
mutator at 50 cents.

AERIAL PROBLEM.
C. H. Meredith, Long Island, asks:
5 I am constructing a large aerial for wireless pur-
poses and wish to know if it makes any difference as regards
the efficiency of the aerial, if the wire used in constructing
same be bare or insulated?

. A. 1. It does not make any difference whether the wire
is bare or insulated for aerial construction purposes, and we
would recommend that you employ antenium wire, which is
very strong; and also any joints in same are very easily
soldered. : ¢

%. 2. Will you glease advise me what effect a fairly
long lead-in terminal has on an aerial of given size; and does
it lower the cfficiency of a certain aerial to have a long lead-
in system running parallel to the ground?

In regard to this question, would say that the
natural wave length ggtod of any aerial is a function of its
length, roughly spea , and thus it will be seen that the
longer the lead-in terminal is, the longer the natural wave
length period of such an aerial system will be. The general
practice is to run the lead-in in as straight and direct a line
as possible from the aerial, and we do not believe

lead-in runni

A 'l
iNe D,

1. Co. sell a suitable com-

82.1)
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' A, 3. We give below diagram, the arrows indicatj
| direction of _the maximum activity of an inverted E‘gt;hcc:
aerial; and this effect is utilized at ‘the large Marconi tranp—
atlantic stations. g

| LARGE WATER MOTORS,

(13.) D. Bienveun, St. Hyacinthe, Canada writes:

3 l.t Docosr ti?uerbjiz. li tEo. h}almdle or supply llaersl.,r'cr size
water motors or turbines than those listed i N
i of;;hlchll‘hhav}ze? In catalogue No.

el Ves e E. I. Co. supply vari i ate
motors similar to their Hercules type; and :fi“.f. ;’éﬁi g% gz?)t(%

ply a very useful size of improved water motor, havii-ng
a 12 inch wheel and developing about 2.33 horse power on
60 1bs. water pressure from a % to 1 inch main, or approxi-
mately 34 horse power on 80 Ibs. water pressure, from a
similar size main. This water motor is equipped with wood

pulley for belt drive of any desired diameter up to 4 inch.
- Q.2 What is the approximate efficiency of their large
 size water motors? :
- A. 2. The efficiency of the above described water motor
3 @‘pmbably in the vicinity of 65 to 70 per cent., but on larger

size machines, the efficiency often reaches 85 per cent.

40-VOLT DYNAMOS.

z The W'mom’ Service Co., Indiana, write us:
. 1. Will you please advise us if the E. I. Co. can
a 40-volt, 10 ampere, or 400 watt D. C. dynamo of
‘ type complete with all accessories for belt
t the price of same may be?
> price of a 40-volt, 10 ampere, direct current
renerator, operating at a speed of 2000 R. P. M.
! B, New York City. This machine is of
n t t, having extra heavy com-
to care for the heavy current, and the
with slide rails, pulley and field rheostat.
desire price on a good grade voltmeter
volts, and also on an ammeter reading 0

a je ¢l bearing permanent magnet
‘g'&minagm:mt § 0. B
same price, 2 similar type of am-
The instruments are first-
carefully calibrated.
recommend

e would
B i T and

AR
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DYNAMO FAILS TO GENERATE.

(16.) B. L. Conterman, New York, asks us:

Q. 1. I have one of the E. I. Co. type S, 6-volt, 4-ampere
generators and have not been successful in getting same to
operate at this writing, and would be very highly pleased to
have you advise me as to what may be the trouble, as the
machine looks to be in very good shape. :

A. 1. If you have tested the machine when being driven
at approximately 3,000 R, P. M. and it fails o generate any
current, we would advise that you carefully examine the
brushes and see that they are properly spaced about the
commutator, and also that they make good contact with
same, as this is often the greatest source of trouble in low
voltage machines and frequently overlooked in a casual in-
spection. With a new machine, it sometimes occurs that
there is not sufficient residual magnetism in the iron field
frame and pole pieces, so that the machine can build itself
up; and it 1s advisable that you magnetize the field before
starting the machine, by passing the current from a few bat-
tery cells through the field windings. This need be done only
for a few minutes, and if the machine does not appear to
generate when speeded up, it may be necessary to reverse the
direction of rotation of the armature, or the field winding
leads, where they connect to the armature, may have to be
reversed. If the dynamo still does not generate, the trouble
may be due to an open circuit in the windings, and the easiest
way to test this out is by means of an ordinary telephone
receiver and a dry cell.

Dr. Michael 1. Pupin, professor of electro-mechanics at
Columbia University, the discoverer of new theories of
sound, who has been working for years to perfect the trans-
mission of wireless waves, has an invention which other
scietlldﬁ:sts declare may revolutionize the wireless systems of the
wor

Doctor Pupin’s discovery may make it possible in the
future to send wireless messages around the world. It will
eliminate the interference and uncertainty which now exists
and which sends messages drifting or prevents them from
reaching their intended destination.

By means of a motor to give power of rotation to a sec-
ondary coil, contained in an outside coil, through which
the sound waves are transmitted, Doctor Pupin would add
energy to the waves, amplify them and make it possible
for the receiver of the message to transfer it to another
station in an unbroken current. :

‘When the sound is caught, instead of letting it die out
or become enfeebled, the radiations in the inner coil
strengthen it and render it so energetic that it may be sent
along again to another antenna. :

OBITUARY.

Professor Adolf Slaby, the electrical expert, recently died
in Berlin, Germany. Professor Slaby was at one time a
orker with lielmo Marconi in experimenting in wire-
The system of wireless is based
by’s discoveries.
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