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To all whom it may concern:

Be it known that I, Harry SHOEMAKER, &
citizen of the United States, residing in Jer-
sey City, county of Hudson, State of New

5 Jersey, have invented certain new and useful

provements in Transmitting Apparatus,

of which the following is a specification.
My invention relates to the control of elec-
trical energy, particularly by a telegraph key
10-or other transmitter, and more especially
- when used in connection with alternating
currents, as in a ‘wireless or ‘other signaling
. System, :
It is the object of my invention to control
15 electrical energy, particularly when in the
- alternating current form, as used in the trans-
mitting apparatus of a wireless telegraph or
“other system, where the amount of energy to
_ be controlled is relatively great and yet to be
20 controlled by a key or other transmitter op-
erated to represent dots and dashes or other
- characters. To this end, I provide differen-
tial inductances, which are arranged prefer-
- ably as shown in the accompanying drawing,
- 26 .one or more of the inductive windings bein
always in circuit while the key, when closed,
.throws into circuit
windings in differential relation to that or
- those permanently in circuit.
-80- My invention resides also in other features
- . hgremafter pointed out and claimed.
~ . For an illustration of two of the forms my
. invention may take, reference is to be had to

“. the accompanying érawing, in which:
35~ . Figure 1 is a diagrammatic view of s wire-
less t.elegraigh transmitter, involving my in-
~ Yention.. Fig. 2 is a diagrammatic view
 illustrating & modified arrangement.
. Referring to Fig. 1, G is a source or genera-
40-tor of electrical energy, preferably alternat-
ing current energy.  Commected in circuit
with such source 19 a jrimar{ P of a step-u
transformer and an adjustable inductance 1'5
and also-an adjustable inductive winding Lt
45 disposed upon a laminated or other suitable
- magnetizable core C. Connected in shunt
to
- able inductive winding L* and the switch or
+ telegraphic ktiz' or other transmitter 2. The
50 ‘W‘in i J Ll 3
sistance a.nci inductance, an referably of
conductors of the same sfizeamf of .tha same
number-of -turns, both windings ‘Demng dis-
posed about the core C, but differentially
66 ‘wound or connected.  The ‘secondary S, of

one or more inductive

@ adjustable inductance L' is the adjust-.

are preferably similar in re-

the transformer T, is brid%fd by the condens-
ers K, and these by a spar gap 8 and the ad-
justaf)le inductance I. A is the aerial con-
ductor, of any suitable form, of a wireless
telegraph  transmitting station, between
which and the earth connection E is connect-
ed a variable portion of the inductance I.
The inductive winding L' is always in circuit
with the generator G-and the primary P and
the value of the current flowing in the circuit
will depend upon the inductance of such
winding L! together-with other factors of the
circuit, and tEx’s current value may be made
anything desired. When the key % is de-
pressed, current will also flow through the
inductive winding L, but since these coils
are in differential relation with respect to
each other, and if they are substantia ly simi-
lar in magnetizing effects, the magnetizing
effect upon the core C becomes practically
zero, and the value of the combined self-in-
duction of the two coils, L* and 12, is reduced
to practically zero and, in consequence, s
very much greater current will flow through
the primary P. And, as well known, the sec-
ondary S charges the condensers K, K and
they discharge throuﬁlh the spark gap s and
the inductance I at high fre uency, as wall
understood in the art of e ectromagnetic
waves, causing electro-radiant energy to. e
radiated from the aerial conductor A m
trains, groups or amounts to represent char-
acters. ~In practice, it is preferable to have
the two coils L+ and L2 adjustable so as to se-
cure any desired effect. It is to be under
stood, however, that the coils LY L? may be
dissimilar in inductive effect, turns, resist-
ance, etc. However, by the arrangement
shown the current value through the primary
P of the transformer may be varied within
any range from practieally no current to full
current value. ‘The adjustable inductance
L may be employed to determine the value of
the current fowing in the primary P when
the key k is.open. A resistance may be used
in its stead, or it may be omitted alto ether,
In Fig. 2 the primary P of the transformer
is again shown in circuit with the source G,
but the secondary and the oscillating circuit,
aerial conductor, etc., are omitted. Here,
there are continuously in circuit with the pri-
mary P and in paral{el with each other the
inductive windi L' and 1.? associated re-
?ﬁectivel with'ut%lse adjustable cores 3 and
. And associated with the winding L' and 110
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the core C, and differential with respect to
the coil L', is the inductive coil or winding
L2 And, similarly, there is associated with
the core C' and the inductive winding L?® the
inductive winding L* in differential relation
with respect to the coil L. All these wind-
ings are adjustable as shown, and as de-
scribed in connection with Fig. 1. The coils
12 and L# are thrown into parallel with the
coils L' and L? respectively when the mem-
ber D, connected with one terminal of the
source G, is pulled downwardly into engage-
ment with the contacts a and b, forming the
terminals respectively of the windings L* and
L*. " The member D is operated by the relay

~ or other magnets M whose armature F is con-
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nected to the member D, the magnets M be-
inienergized by current from the battery or
other source B,under the control of the key %,
a switch or ouner device ¢ being included in
the key circuit. When the key k is de-
pressed the electromagnets M are energized
and attract the armature F causing the
member D to engage the contacts ¢ and b
thus throwing the coils L? and L# into paralle
with the coils Lt and 12 respectively. Thus,
some current is flowing through the primary
P at all times, but upon the depression of the
key, far greater -current flows through the
primary P.

In the cases of both Figs. 1 and 2 the cur-
rent normally flowing through the primary
P is insufficient to cause spaﬁd.ng at the gap
8, but when the key is depressed the current
through the primary is greatly increased and
is not only sufficient to cause sparking at the
gap :i but sufficient to send a very powerful
signad,

y the arrangements ahove described,
great amounts of energy may be easily han-
led by a simple key without danger to the
key points or contaets and without serious
spa.rﬁmg
pairs of differential coils are shown in parallei
with each other and in series with the pri-
mary P, it is to be understood that more pairs
may be so used either in parallel, or in geries,
or.1n other relation..

While in Fig. 2 two contacts.¢ and b are
engaged to exercise the control, such con-
tacts may be engaged by the member D
-either simultaneously or non-simultaneously.

By the arrangements herein shown and |-

described, the primary current is kept below
the value required for sparking at the spark
ap, and when the key is pressed there 1s no
oss of energy in the primary circuit since the
resistances of the coils are low and when
thrown info parallel, the combined resist-
ance is practically zero.
What I claim is: :
1. In a transmitter of electro-radiant en-
ergy, the combination with a source of en-
ergy, of oscillation producing means deriving

65 energy therefrom, differentially related in-

or arcing. And while in Fig. 2 two-

927 438

ductances associated with said source, and a
key for cutting in and out an inductance of
said differentially related inductances,

2. In a transmitter of electro-radiant en-
ergy, the combination with a source of en-
ergy, of oscillation producing means deriving
energy from said source, a plurality of pairs
of differentially related inductances associ-
ated with said source, and a ke{\for cutting
in and out an inductance of each pair.

3. In a transmitter of electro-radiant en-
ergy, the combination with a source of en-
ergy, of means for producing oscillations de-
riving energy from said source, differentially
related inductances associated with said
source, and a key. for cutting an inductance
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in and out of parallel relation with a differen-

tially related inductance.

4. In a transmitter of electro-radiant en-
ergy, the combination with a source of en-
ergy, of means for producing oscillations de-
rivihg energy from said source, a plurality of
pairs of differentially related inductances
connected in parallel with each other, and
means for cutting an inductance of each dif-
ferential pair into and out of parallel relation
with its associated inductance.

5. In a transmitter of electro-radiant en-
ergy, the combination with a source of cur-
rent, of means for producing high frequency
oscillations deriving energy from said source,
a plurality of inductances associated with
said source, and signaling means for render-
ifl:;,% the effect of said inductances practically

il, whereby increased energy is supplied to
said oscillation producing means.

6. In telegraphic transmitting apparatus,
the combination with a source of fluctu-
ating energy, of differentially related induct-
ances associated with said source, and a key
for cutting in and out an inductance of said
differentially related inductances, said in-
ductances codperating to increase the trans-
mitted energy. \

7. In apf)a,ratus for telegraphically trans-
mitting relatively great amounts of energy,
the combination with a source of fluctuating
energy, of differentially related inductances
assoclated with said source, and a key for cut-
ting in and out aninductance of said differen-
tially related inductances,said inductances co-
operating to increase the transmitted energy.

8. In transmitting apparatus, the combi-
nation with a source of energy, of a plurality
of pairs of differentially related inductances
associated with said source, and a key for
cutting in and out an inductance of each pair.

9. In telegraphic transmitting apparatus,
the combination with a source of fluctuating
energy, of differentially related inductances
assoeiated with said source, and a key for
cutting in and out an inductance in parallel
with a differentially related inductance, said
inductances when in parallel increasing the
transmitted energy. oo
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10. In apparatus for transmitting electro-
radiant energy, the combination with a
source of energy, of oscillation producing
means deriving energy therefrom, differen-
tially related inductances associated with
said source, and a transmittéer for controlling
an inductance of said differentially related
inductances. : '

11. In spparatus for transmitting electro-
radiant energy, the combination with a
source of energy, of oscillation producing
means deriving energy therefrom, differen-
tially related inductances associated with

-3

said source, and a transmitter for controlling

said differentially related inductances, the 15

energy delivered to said oscillation producing
means being greater than the energy travers-
ing said transmitter. ‘

%n testimony whereof I have hereunto af-

fixed my signature in the vresence of the two 20

subseribing witnesses, '
’ HARRY SHOEMAKER.

Witnesses:
. E. F. DuFrry,
JAMES M. SAWYER.



