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To all whoud it wmay concern: |
Be it known that I, ITakry STIORMAKER, 0
citizen of the United States; residing at
Jersey City, connty of ITudson, State of
5 New Jersey., have invented certain new and
useful Tmprovements in Fransmitting Ap-
paratus, of which the following is a specifi-
eatton. -
My invention relates to transmitting ap-

10 paratus, and particularly transmitting ap-

puratiis for employment in a system of sig-
naling, telegraphing, 't(\,lephomng, ~or for
other purposes, wherein electro-radiant en-
ergy s transmitted through the natural

Tt i the object of ‘my invention to provide
transinitting apparatus, for systems as above
mentioned, which will impiess upon the nat-
urnal media electro-radiant energy derived

20 from clectrical oseillations produced without

the nsunl spark gap hevetofore so comm aly

employed. ’
Move particularly, it is the object of my

invention to produce electro-radiant energy

25 derived from an oscillating cirenit which, 1

turn, derives its energy from a relatively
low potential souree ax conpared with the
potentials heretofore cmployed, the oscillat-
ing cirenit having relatively great capacity
80 “and relatively low self-induction. The ar-
rangemient for securing such gieat capacity
and low self-induction is a feature of my
invention and comprises a plurality of pairs

of induetance and capacity connected in:

35 parallel with each other, the total capacity

L("mg then the sun of the individual ca-
pacities, while the. inductances connected in
parallel, au inductance fer ecach capacity,
gives an effect of very low self-induction.

40 With n great capacity thus secured a great:

.charge ean be stored in the condensers at
relatively low. potentinl, And upon dis-
charge the gucillations lack persistency due
to the low self-induction. The capacity or

45 enpacities of the oscillation circuit quickly

take dp in this relation a large charge, and

when permitted to discharge, the discharge

- g very powerful and not persistent, the fre-

quency of oscillation being low as compared

50 with ‘the frequeney of the: electro-radiant

energy. In inductive or Wther relation

: ..

with the oscillation circnit as described, is
another cirenit whose natural frequency is
very high, equal to that of the electro radi-
ant energv, and this cireuit consists prefer-
ably of a condenser nnd a_self-induction, rio
spark gap being employed. The properties
of the oscillation circuits herctofore de-
ceribed having very great capacity, in dis-
charging are nble to quickly and powerfully
charge the last civenit mentioned, which
{hen discharges at a naturnl frequency which
is very high and produces the electro-radiant
cnergy. -

For an illustration of one of the forms my
invention may take and when employed in a
telegraph system, peference is to be had to
the accompanying drawing. '

Between the aerial conductor A and the
earth connection ¥ is connected a variable
portion of the inductance 1. A variable
portion of the inductance D is also connected
in eireuit with the condenser C, thus forming
an oscillating eivenit of very high freqnency
which has no spark gap and whose resistance
is mainfained as low as possible.  In induct-
ive relation with the induectance 1) are the

four inductances L, L', 1.2, and 1%, and in

series with each of these indnetances is a con-
denser K, K', K2, and K* The inductances
1, 12, 1.2 and L? have very low inductance,

while the condensers K, K, K? and K* have

relatively very great capacity. The four
series of condensers and inductances are con-
nected in parallel with each other, and each
condenser and its inductanee is so adjusted
that the product of the inductance and ca-
pacity. shall be equal to or very closely equal

to the product of the inductance and ca-.

pacity of each of the othier three branches.
The terminal commmon to the condensers K.
K, K® and K* is connected to the vibratory
reed or armature R, while the terminal eom-
mon to the four inductnnees I, I, L2 and 18
ix connected to the contact . The contact &
is connected through the operator’s key &

with one terminal of the generator G whose

other terminal connects with the contact a.
The generator G is any suitable source of
current, preferably a divect current gener-
ator or laftery delivering current at say 500
volts pressure. The reed R -is vibrated,
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either at its nutural period or at some other
period, so as to contact alternately with the
contacts ¢ and 4. As a means for accom-
plishing this vibration, there may be pro-
vided an electro-magnet ¢ connected in series
with the battery BB and the clectro-magnet f
whose spring retracted armature 2 is nor-
mally in engagement with the contact ¢ con-
nected to one terminal of the winding 7y
when the armative » is so in engagement
with the contact ¢ it is attracted by the elec-
tro-magnet f breaking the civenit of the elec-
tro-magnet ¢, such cireuit being inmediately
reéstablished again and aguin broken in
rapid suecession. The reed R is then vi-
brated at corresponding rate by the electro-
magnet e. )

~ Assuming the veed R in contact with a,
and the operator’s key % closed, the con-
densers K, K', K* and K® are all charged
from the generator G through their respec-
tive inductances. The resistance of the cir-
cuit is made as low as possible so that the
charginlg is very rapid, the condensers very
promptly coming to the potential of the gen-
erator G. The reed R continues vibrating
however, a.d swings over to contact b, thus
isolating the condensers and inductances
from the generator G. Since the condensers
have been charged up to the potential or ver
nearly to the potential of the generator G,
and the potential of that generator being
relatively low, there is no substantial spark
at ¢. Similarly, the potentials of the con--
densers heing relutive y low no spark leaps
between the reed R and the contact b, as
comes into contact with 5. - When contact
has been made between R and b the con-
densers I{, K*, K? and K® discharge through
the inductances L, L, L? and L*, the contact

- b and the reed, thé frequency of the dis-

45

50

80

_since the dischm‘ge
_densers K, K, K*

charge being low as compared with the elec-
tro-radiunt energy to be emitted from the
conductor A. Since the capacity of this
oscillating circuit is very high and the in-
ductanee very low, the discharge will not be
persistent, but will die out relatively quickly.
The condenser C being connected to the in--

-ductance: I. which is-in induetive relation to

all the inductances-L,, 11, I.? and L&, is prac-
tically instantanecusly fully charged, and
of the circuit of the con-
K? and K* dies out quickly,
the condénser is left to discharge through the
inductance D, the natural frequency bein

very high as determined by the capacity o

the condenser C and the inductance 1.” In

this cireuit the inductance may be larger in
comparison with the capacity of C than the
relation between the indngtances L, L7, L7
und L? and the capacities of the condensers’
K, K', K* and K* These-high fréquency

932,820

the conductor A in the well known manner,
The effect is, therefore, to very quickly
charge the condensers K, K*, K? and K?, and
they discharge very rall)idly, thus, in effect,
electrically striking a blow to the condenser
C charging it practically instantaneously.
The reed R may perform several cycles dur-
ing the closure of the operator’s key % to rep-
resent an telegraphic dot, snd, of course, it
performs more cycles duriig the times that
the key is held depressed t: represent a dash,
While the generator G is spoken of as hav-
ing a pressure of 500 volts, it is to be under-
stood that other pressures may be employed,
even though a thousand or more volts; for
¢ven with a thousand or more volts the strik-
ing or sparking distance is extremely small.
If the veed R oscillates or vibrates at a fre-
quency corresponding with the natural fre-
quency .of the ‘circuit containing the con-
densers K, K!, K? and K® and inductances
L, 1, L* and 1 the sparking at @ and b
will be a minimum and practically zero. In
any event, the spurking at ¢ and b is prac-
tically nothing as compared with the sparks
heretofore used in wireless telegraphy and
the like forming a bridge for the oscillations.
But in the case of the circuit containing con-
denser C and inductance D, there is no gap
at all and it is this civeuit which produces
the oscillations which are radiated. |
While T have shown four pairs of condens-
ers and inductances, it is to bé understood
that other numbers may be employed, even a
single pair sufficing in some cases. In any
case, the capacity is made very great and the

charge and extremely quick discharge as
heretofore described "for the purposes of
more efficiently affecting the circuit contain-
ing coudenser C and inductance D. to pro-
duce the high frequency oscillations.
connecting pairs of condensers and induct-
ances in parallel as shown, however, the ca-
pacity may be caused to greatly predominate
over the inductance.

+ DBy the upﬁaratus shown, it is possible to
generate ‘high frequency electro-radiant,en-
rerpy, there belig™s group or train of high
freqiiency wives fur each cycle of the reed
R.  And the number of cycles of the reed R
may be made great or small as desired.
When this rate of the reed R or other switch-
ing means is made very high, as for example,
bigher than the limits of audition, these cir-
cuits may be advantageonsly employed for
telephony, ’

" When referring to a source of current of
relatively low voltage or potential, I refer to
a vollage or polential so 'low that discuptive
sparking, as it has heretofore been wnder-
stood in this art, does not take place or is
impossible.  For examiple, heretofore in the

-oscillations {)1'oduced in the cirenit contain-

ing the condenser C are then radiated from

art a high potential eurvent was derived

inductance small so as to secure the quick:
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nsformer, very high po-

tential being impressed upon a condenser, or

other means, and

sufficient to produce a

spark across a very considernble gap, the
b sparking being disruptive and serving /s a

bridge for oscillatic

ms.  In my arrangement

herein described and claimed, there is no

Bﬂ(&l disruptive spa
Nhat T claim is:

rking.

10 1:dn transmitting apparatus, an oscillat-

ing cireuil contain

ing pairs of inductance

and capacity, the capacity greatly predonii-

nating, and the
menng for charging

15 tential, and means
pacities.

pairs conpected m parallel,

the eapacities to low po-
for discharging said ea-

2. In transmitting apparatus. an oscillat-

ing cirenit contain
and capacity, said

ing pairs of inductance
pairs connected in par-

20 allel, means for chavging the capacities,

and means for i
through a closed ci1
apacities and indu

charging said capacities

renit containing only said

ctances.

3. In transmitting apparatus, an oseillnt-

26 ing circuif contain
and eapacity, the p
ductance of cach |
jdentieal with that
pairs of inductance

30 nected in parallel,

g pairs of inductanee
aduet of eapacity and in-
pair being substantiatly
of every other pair, said
and capacity being con-
means for charging the

capacities ta low potentinl, and means for

discharging said ca

© cireuit.
4, In transmittin
35 ing cirenit contain

pacities through a closed

g apparatus, an oscillat-
ing pairs of inductance

and capacity, the pairs conneeted in parallel
and the total capacity greatly predominat-
ing, the product of the inductance and en-

pacity of each pair
40 tical with that of
for charging the ca

being substantially iden-
every other pair, means
pacities to low potential,

«nd means for discharging said capacities
throngh a closed cirewit. :

5. In transmittin
46 ing cirenit contan

@ apparatus, an oscillat-
ing pairs of induetance

and ‘capacity, the pairs connected in parallel
and the total capacity being relatively greaf,
neans for charging said capacities to low

potential, and mea
-B0 capacities.

6. In transmittin

ing cirenit contain

ns for discharging said

g apparatus, 4n oscillat-
ing pairs of .anductance

and capacity, said pairs connected in parailel
and the total capacity being rclatively great,
65 a direct current source”for charging said
capacities, and means for discharging said

eapacities. )
G 0 In transmittin
ing cirenit contain
60 andigapacity,said p
means for charging

g apparatus, an oscillat-
g pairs of inductance
airs connected in parallel,
and discharging said ca-

pacitiosyand an associated oscillation circuit

deviving “energy 1y
cireuit and having

om said first mentioned
a higher natural period.

.

8. In transmitting apparatus, an oscilla-
tion circuit containing pairs of inductance

and eapacity, the capacity greatly predomi-

nating, said paiis connected n parallel, means
for charging and discharging said capacities,
and an associated oscillating cireuit of higher
natural frequency deriving energy from said
first mentioned oscillating cirewt.

9. In transmitting apparatus, an oscillat-
ing circuit containng pairs of inductance
and capacity, said pairs connected in parallel
means for-charging and discharging said ea-
pacities, and an associated oscillating cirenit
of higher natural frequency inductively re-
lnted to said first mentioned oscillating cir-,
ewit and deriving ‘energy therefrom.

10. In transmitting apparatus, an oseillat-
ing circuit containing pairs of inductanee
and eapacity, the pairs connected in parallel,
means for charging and discharging said ca-
pucities, and an associated oscillation eireuit
of higher natural frequency closed direetly
through u capaeity and inductance.

11. In transmitling apparatus, an oseillat-
ing cirenit containing pairs of inductance
and eapacity, said pairs connected in parallel,
means for eharging and discharging said ca-
pacities, said capacities greatly predonii-
nating whereby the oscillations in sad cir-
cnit are not persistent, and an associated
oseillation circuit deriving energy from snid
first mentioned oscillating cireuit, the oscilla-
tions in said assuciated circuit being per-
sistent, .

12, In transnitting apparatus, an oscilla-
tion cirenit containing pairs of inductance
and capacity, said pairs commected in paral-
lel, means for charging said eapacities,
means  for  discharging  said capacitics
through a path including only snid capaci-
{ies and said indnetances, and an associnted
oscillation cirenit deriving energy from said
first mentioned oscillation civeuit, the oscil-
Iations in said oscillation eirenit being more
persistent than those in said first mentioned
cireuit.

13. In transmitting apparatus, an oscilla-
tion cirenit containing pairs of inductance
and capacity, said pairs connecied in par-
allel, and an, associated oscillating circuit,
the. estillations in snid assoeinted cirenit be-
ing of higher frequency than the oscillations

in snid first mentioned cirenit, and the per-

sistency of the oscillations in said associated
circuit” being greater than the persistency
of the ozcillations in said first meritioned cir-
cuit.

14. In trausmitting apparatus, an oseillat-
ing circuit containing pairs of inductance
and capacity, said pairs connected in paral-
lel; and a vibrating member for alternately
chnl'{;iun_r #aid capucities to Jow potential and
for ¢ iscﬁnrging' said capacities.”

15. In transmitting apparatus, an oscil-

70
75
80
85
80
95
100
105 -
110
116
120

126



10

15

20

25

30

35

40

45

. cillatin

50

56

60

4 032,820

lating circuit containing pairs of inductance
and capacity, said pairs connected in paral-
lel and the total capacity being relatively
great, and means for periodically charging
snid ecapacities to low potential and for dis.
charging said capacities.

16. In transmitting apparatus, an oscil-
lating circuit containing pairs of inductance
and capacity, said pairs counected in paral-
lel, the tetal capacity of said circuit being
relatively great, meéans for charging sai
capacities: to low pocential, signaling menns,
and & radiator in operative relation with
said oscillating circuit.

17. In transmitting apparatus, a radiator,
an oscillating cirenit containing pairs of in-
ductance and capacity, said pairs connected
in parallel, means f}:)r charging and dis-
charFing said capacities, and an associated
oseillating circuit intervening between said
oscillating circuit and said radiator, said as-
sociated circuit having a higher natural fre-
quéncy than said first mentioned oscillating
circuit, ‘ ‘

‘18. In transmitting apparatus, a radiator,
an oscillating circuit containing pairs of in-
ductance anﬁ capacity and disposed in in-
ductive relation with suid radiator, said
pairs connected in parallel, means for charg-
ing and discharging said capaéities, and an
associated oscillating cireuit of higher nat-
ural frequency and. greater persistency than
said first mentioned oscillating circuit.

19. In transmitting epparatus, a radiator,
an inductance associate: therewith, an osecil-
lating circuit containing pairs of inductance
and capacity in inductive relation with said
inductance, said pairs connected in parallel,
means for charging said capacities to low
potential and for discharging said capaci-

ties, and a condenser forming with 4 portion

-of said inductance a closed bscillation cir-

cuit. - .

20. In transmitting a
an inductance associate therewith, an os-
circuit containing pairs of induct-
ance and capacity in inductive relation with
said inductance, said pairs connected in par-
allel, means for charging and discharging
said capacities, and a condenser formin
with a portion of said inductanee a clos’e§
oscillation ' circuit, said oscillation - ecireyit
having higher natural frequency and greater
Persmténcy than said first mentione
atmg circuit. :

21 In transmitting apparatus, an oscil-
lating circuit containing pairs of inductance
and capacity, said pairs connected in paral-
lel, anJ) means for periodically charging said
capacities and for periodically discharging
sald capacities through a cirenit containing
only said capacities and inductances,

22. In transmitting apparatus, an oscilla-

aratus, a radiator,

oscil-

tor comprising pairs of indnctance and ca-
pacity, said pairs connected in parailel,inesns
for charging said capacities, aud meuns for
discharging said capacities through a {mth
containiig only said capacities and induct-
ances.

23 In transmitting apparatus, an oscilla-
tion civenit vontaining pairs of inductance
and capaeity, said pairs. connected n par-
allel, means for charging said “npacitios,
means for  discharging said  capacities
through a closed o enit containing only said
capacities and inductunces, and an associated
oscillation civeait inclnding capacity and in-
ductance only and deriving energy from swid
flvst mentioned oscillation circuif. '

24, I tramsmitiing apparatus, an oscilla-
tion cireuit containing pairs of inductance
and rcapacity, said pairs connected in par-
allel, means for charging said capacities,
means for discharging  said capacities
throngh ssid inductances, and an associnted
oscillation cirenit including capacity and in-
ductance only deriving energy from said
first mentioned oscillation circnit.

25. In transmitting apparatus, sn oscilla-
tion cireuit containing pairs of inductance
and eapacity, said pairs connected in par-
allel, means for charging said capacities,
means for discharging  said capacities

through said inductances, and an associated

osciltation circuit including capacity and in.
ductance only deriving energy from said
first mentioned oscillation eircuit, said asse-
ciated oscillation eircunit having higher nat-
ural frequency than said first mentioned os-
cillation cireuit,

26. In transmitting apparatus, an oscilla-
tion circuit containing pairs of inductance
and capacity, said pairs connected in par-

allel, means for charging said capacities,
means for discharging said capacities

through said inductances, and an sssociated
oscillation cireuit including capacity and in-
diictance only deriving energy from said
first mentioned oscillation sircuit, said asso-
ciated oscillation cirenit being more persist-
ent than said fivst mentioned oscillation eir-
cuit. :

27. In transmitting apparatus, an oscilia-
tion circuit containing ‘pairs of inductance
and capacity, said. pairs connected in. par-

allel, means for charging said capacities,

means -~ for discharging  said capacities
throngh said inductances, amd un sesociated
oscillation circuit including capédity and in-
ductance only deriving energy from said
first mentioned oscillation circnit, said asso.
ciated oscillation circuit having u higher
natural frequency and oreates persistency
than said first mentionad oscillation civeuit.

28. Tn transmitting apparatns, an oscillat-
ing ecircuit containing pairs of inductance
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and capacity, a source of direct carrent,
means for subjecting said capacities to said
source of direct current,.and means for dis-
charging said capacities through said in-

5 ductances. - Lo
'29. In transmitting apparatus, an oscillat-
ing circuit containing pairs of inductance
and capacity, said_pairs connected in par-
allel, a source of direct current, means for
10 charging said capacities by eurrent from

said source, and means for discharging said
capacities through said inductances.

In testimony whereof 1 have herennto af-
fixed my signaturé in the presence of tlie two
subscribing witnesses,

HARRY SHOEMAKER.
Witnesses:
Ax~a E. Sturxnook,
C. D. Enger.



