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To «ll whoue 7t may concern: : ‘ with the oscillation eirenit as described, 1s
Be it known that I, ITarry STIORMAKER, 0 | another cirent whose natural frequency 1s
citizen of the United States, residing at | very high, equal to that of the electro radi-
CJersev City, conty of TTudson, State of | ant energy, and this cireuit consists prefer- 65
5 New Jersey. have invented certain new and ‘ ably of a condenser and a self-induction, no
veoful Imbrovements in Transmitting Ap- | spark gap being employed. The properties
paratus, ui! which the following is a specifi- [ of the oscillation circuits herctofore  de-
cation. | | ceribed having very great capacity, in dis-
My invention relates to transmitting ap- l charging are able to quickly and powerfully 60

10 paratus, and particularly teansnutting ap- charge the last civcuit mentioned, which
paratiis for employment in o system of sig- (hen diseharges at a natural frequency which
naling, telegraphing, telephoning, or for | 1s very high and produces the electro-radiant
other purposes;, wherein electro-radiant en- | energy. ' | o

ergy 15 transmitted through the natural IFor an illustration of one of the forms my 65

15 moedia. - - | invention may take and when employed 1n a

: telegraph system, peference is to be had to

Tt is the object of my invention to provide
transinitting apparatus, for systems as above | the accompanying drawing. : _
mentioned. which will impiess upon the nat- ‘ Between the aerial conductor A and the .

ural media colectro-radiant energyv derived earth connection K is connected n varinble 70
20 Trom (ﬂm".tri{-:n] -(}sﬂi]]m'im]s_ ”}l'oﬂucﬁl '11'ith{111t . ]}{ll'fiﬂll {3f the mdictance 1), A ‘i"ﬂ!‘i-ah]e
~ the nsual spark gap hervetofore so comm nly portion of the inductance D) is also connected
employed. . o 1 eircuit with the condenser C, thus forming
Morve particularly, it is the object of my ‘ an oscillating eivenit of very high frequency
~invention to produce eleetro-radiant energy | which has no spark gap and whose vesistance 76
25 derived from an oscillating cirenit whichy, 1 | is maintained as low as possible. In induct-
turn, derives ‘its energy from a relatively | ive relation with the inductance 1) are the
low potential source as compared with the | four inductances L, L', 1.2, and 12, and in
potentials heretofore employed, the oscillat- series with each of these indnctances 1s a con-
ing cirenit having relatively great cay acity | denser K, K', K2, and K* The mductances 80
30 ‘and relatively low self-induction. The ar- | L, 1.}, 1.2 and L2 have very low inductance,
rangeriient for seeuring such gieat capacity | while the condensers K, IX?, K* and K* have
and low self-induction is a foature of my | relatively very great capacity. The four
invention and comprises a plarality of pairs | series of condensers and inductances are con-
~of induetance an}l capacity connected in | nected in parallel with ench other, and each BS
35 parallel with eacli other, the total capacity condenser and its inductance is so adjusted
{'1(~i|'1;: then the sum of the individual ca- ihat the product of the inductance and ca- -
pacities, while the. inductances connected in | pacity shall be equal to or very closely equal
parallel, an inductance for cach capacity, | to the product of the indwctance and ca-.
oives an cffect of very low self-induction. t racity of cach of the otlier three branches. 80

40 With n great capacity thus secured a great | The terminal common to the condensers K.
~ .charge can be stored in the condensers at | K', K2 and K*® is connected to the vibratary
pelatively low. potentinl. And upon dis- | reed or armature R, while the terminal com-
charge the ascillations lack persistency due l maon to the four inductances 1, I, LZ and LS

to the low self-induction. The capacity or | ix connected to the contact h. The contact & 85
45 capacities of the oscillation cirenit ‘quickly | is connected through the operator’s key #
take dp in this relation a large charge, and “with one terminal of the generator ( whose
when permitted to discharge, the discharge | other terminal connects with the contact o.
iy very powerful and not persistent, the fre- | The generator (3 is any suitable source of
quency of oscillation beingdow as compared | current, preferably a divect current gener- 10¢

50 with the frequency of the: electro-radiant | ator or laftery Irl_él.i_ vering current at say 500

energy. In inductive or H uther relation ! volts pressure, The reed R ‘is vibrated,
. | | | - o | . | o . '
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- b and the reed, the frequency of the dis-

econductor A.

45

- ductanee very low, the discharge will not be

60

~oscillations
- 1ng the cone

. -ductance: D which isin induetive relation to
50 all the inductances-L, L, 17 and L&, is prac-

_since the :]isc-}mr%e_
~densers I, K*, K*

the condenser C and the inductance D,

either at its nutural period or at some other
period, so as to contact alternately with the
contacts ¢ and &. As a means for accom-
plishing this vibration, there may be pro-
vided an electro-magnet ¢ connected in series |
with the battery B 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 7,
when the armature 4 1s so in engagement
with the contact ¢ it ix attracted by the elec-
tro-magnet f breaking the civenit of the elec-
tro-magnet ¢, such cireuit being immediately
reéstabiished again and again broken in
rapid succession. The reed R is then vi-’
brated at corresponding rate by the electro- |
magnet e. _ |

- Assuming the reed 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 (¢ through their respec-
tive inductances. The resistance of the cir-
cuit 1s made as low as possible so that the
charging 1s very rapid, the condensers very
prmnptlgv coming to the potential of the gen-
erator (x. 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 relative y low no spark leaps
between the reed R and the contact b, as
comes into contact with 4. - When contact
has been made between R and & the con-
densers IX, ', K? and K? discharge through
the inductances I, L', L? and L3, the contact

A

charge being low as compared with the elec-
tro-radiunt energy to be emitted from the .

dsince the capacity of this
oscillating circuit is very high and the in-

#

sersistent, but will die out relatively quickly.
The condenser C being connected to the in-

s

tically instantaneously 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 }1%
n
this eirenit the inductance may be larger in
comparison with the capacity of C than the -
relation between the indnctances L, 17, L7
und I and the capacilies of the condensers’
K, K' K? and K* These high fréquency
])rmluead in the cirenit contain-
enser C are then radiated from

]

' duce the high frequenc

820

the conductor A in the well known manner.
The effect 1s, therefore, to very quickly
charge the condensers K, K*, K? and K?, and
they discharge very rapidly, thus, in effect,
electrically striking a blow to the condenser
C charging it practically instantaneously.

‘The reed IR may perform several cycles dur-

ing the closure of the operator’s key % to rep-
resent a telegraphic dot, »nd, of course, it
performs more cycles duriig the times that
the key is held depressed . 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
cven with a thousand or more volts the strik-
ing or sparking distance is extremely small.
If the reed R oscillates or vibrates at a fre-

- quency corrvesponding with the natural fre-

66

70

ib

80

quency .of the circuit containing the con-

densers K, K!, K? and K® and inductances
L, I}, L* and L* the sparking at a and ¥
will be a minimum and practically zero. In

any event, the spurking at a and ? is prac-

tically nothing as compared with the sparks
heretofore used in wireless telegraphy and
the like forming a bridge for the oscillations.
BBut in the case of the circuit containing ¢on-
denser C and inductance D, there is no gap
at all and it is this civeuit which produces
the oscillations which are radiated.
“While I have shown four pairs of condens-
ers and inductances, it is to bé understood
that other numbers may be employed, even a

single pair suflicing in some cases. In any

case, the capacity is made very great and the

inductance small so as to secure the quick

85

80

95 .

100

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-
oscillations,
connecting pairs of condensers and induct-
ances 1n parallel as shown, however, the ca-

pacity may be caused to greatly predominate

over the inductance.

1 ad

generate hi fmquﬂncy electro-radiant , en-

ey, ‘thertaﬁyp‘iyg";a group or tramn of high

freqiiency waves for each cycle of the reed

| R.  And the number of eycles 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 ade very high, as for example,
bigher than the limits of audition, these cir-
cutts may be advantageously employed for
telephiony. - |

~ When referring to a source of current of
relatively low voltage or potential, I refer to
a vollage or polential so ?Iow that disruptive

sparking, as it has heretofore been wnder-

stood 1 this arl, does not. take place or is
tmpossible.  For exaunple, Lieretofore in the
art a high potential current was derived

By

Ly the apparatus shown, it is possible to
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from a step-up transformer, very high po- 8. In transmiiting apparatus, an oscilla- 66
tential being impressed upon a condenser, or | tion circuit containing pairs of induclance
other means, and sufficient to produce a} and capacity, the capacity greatly predomi-
gpark across a very considernble gap, the | nating, said pairs connected i parallel, means

5 sparking being disruptive and serving as a for charging and discharging said capacities,
bridge for oscillations. In my arrangement | and an associated oseillating circuit of mgher 70
herein deseribed and clnimed, there is no | natural frequency deriving energy from smd
me& disruptive sparking. first mentioned oscillating civeut,

-7 "What T claim 1s: 9. In trapsmitting apparatus, th oscillat-

10 1. In transmitting apparatus, an oscillat- | ing circuit contamng pairs of Inductance

Cing ecireuil containing pairs of inductance and capacity, sald pairs connected in parallely 75

and capacity. the capacity grveatly predomi- | means for-charging and discharging sald ea-
nating, and the pairs connected in parallel, | pacities, and an associated oscillating cireit
menns for charging the eapacities to Jow po- of higher natural frequency inductively re-

15 tential, and means for discharging snid ca- | lated to said first mentioned oscillating en-,

pacities. cnit and deriving ‘energy therefrom. - 80
2. In transmitting apparatus, an oscillat- 10. In transmitting apparatus, an osctllat-

ing circuit contaming pairs of inductance ing circuit containing pars of mductance

and capacity, said pairs connected in par- | and capacity, the pairs connected 1n parallel,

20 allel, means for charging the capacities, [ means for charging and discharging said ca-
and means for discharging said capacities pacities, and an associnted oscillation eirewit 85

through a closed circuit containing only said | of higher natural frequency closed direetly

eapacities and inductances, (hrough a capacity and imductance,
3, In trausmitting apparatiss, an oscillat- 11. [n transmitiing apparatos, an oscillat-
26 ing circuii containing pairs of inductance | Ing eirewlt contamimg pairs of inductance

and capacity, the preduet of apacity and in- | and capacity, said pairs connected in parallel, 80
Cductance of ecach pair being substantially | means for charging and discharging satd co-
identical with that of every other pair, said | pacities, said capacities greatly predonil-
pairs of inductance and capacity being con- | nating whereby the oscillations in said eir-

30 nected in paranllel, means for charging the | et are not persistent, and an assoctated
capacities ta low potential, and wenns for | oscillation circuit deriving energy from snid 95
discharging said capacities through a closed | first mentioned oscillating cireunit, the oseilla-

" ciremit. , . fions in said associated cireuit bemg per-
4 In transmitiing apparatus, an oscillat- | sistent, I
36 ing civenit contuining pairs of inductance | 19, In transmitting apparatus, an oscitha-

and capacity, the pairs conneeted in parallel | tion circuit containing pairs of inductance 100
and the total eapacity greatly predominat- and capacity, said pairs conneeted in paral-
ing, the product of the mmductance and ca- | lel, means for charging said capacities,
pacity of each palr being aibstantinlly iden- | means  for  discharging said  eapacities
40 tieal with that of every other pair, means g through a path including only snid capaci-
for charging the capacities to low potentind, | ties and said indnctances, and an associad ed 105 °
«nd means for discharging said capacities | oscillation ciremt deriving energy from said
through a closed cirewit. : first mentioned oscillation civeuit, the oscil-

5. In teansmitting apparatus, an oscillat- | lations in said oscillation ciremt being more
46 ing cireuit contarmng pars of indnetance | persistent than those m said first mentioned

and ‘capacity, the pairs connected in parallel | cireuit, | : - 110
and the total capacity being relatively great, | 13. In tansmitting apparatus, an oscilla-

means for charging said capacities to low | tion cirenit containing pairs of inductance
potential, and means for discharging said | and capacity, suid pars connecled in par-
B0 capacities. o B - “allel, and an, associated oscillating circuit,
¢. In transmitting appa atns, §n oscillat- | the ostillations in said acsoeiated cireunit be- 110
ing ecirenit containmg pairs of -tnductance | ing of higher frequency than the oscillations
and capacity, said pairs connected in parallel | in sad first mentioned cirenit, and the.per-
and the total capacity being rclatively great, sistency of the oscillations in said associated
g5 a direet eurrent source for charging said | cirenit” being greater than the persistency
 capacities, and weans for discharging said | of the ozcillations in said first mertioned cir- 120
capacities. o ' 0 {eult . - S
5, 1+ 1D transmitting apparatus, an oscillat- | 4. In trrusmitting apparatus, an oseillat-—
g circmit containing puirs of inductance | ing circuit containing pairs of inductance
60 nndicapacity, said pairs connected in parallel, | and {:nlfmity, said pairs comected in paral-

L

means for charging and discharging said ca- | lel; and a vibrating member for aiternately 126
pacitiesg and an associated oscillation cireuit | chur ing #aid eapacities to low potential and
deriving ‘energy from said first mentioned | for discharging said capacifies.” .
cireuit and having a higher natural period. 15. I transmitting apparabus, an oscll-
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“ductance an

.of said inductance a

4

lating circuit containing pairs of inductance | tor

and capacity, said pairs connected in
lel and the total capacity bein
great, and means for periodically
sald capacities to low potential
charging said capacities.

16. In transmitting apparatus, an oscil-
lating circuit containing pairs of inductance
and capacity, said pairs connected in paial-
lel, the tetal capacity of sald ctreuit being
relatively great, means for charging saig
capacities: to low pocential, signaling menans,
and a radiator in operative relation with
sald oscillating circuit.

17. 1n transmitting apparatus, a radiator,
an oscillating circnit containing pairs of in-

capacity, said pairs connected
in parallel, means :E)r charging and dis-
charging said capacities, and- an associated
oscillating circuit intervening between said
oscillating circuit and said radiator, said as-
sociated circuit having a higher natural fre-

paral-
retatively

quéncy than said first mentioned oscillating

circuit, - ..

:18. In transmitting apparatus, a radiator,
an oscillating circuit containing pairs of in-
ductance and capacity and disposed in in-
ductive relation with said radiator, said
pairs connected in parallel, means for charg-
ing and discharging said capadities, and an
assoclated oscillating circuit of higher nat-
ural frequency and. greater persistency than

said first mentioned oscillating circuit.

19. In transmitting epparatus, a rediator,
an inductance assﬂﬂia,tecf

lating circuit containing pairs of inductance
and capacity in inductive relation with said
iInductance, said pairs connected in parallel,
means for charging said capacities to low
potential and for discharging said capaci-
ties, and a condenser forming with 2 portion

-

cait. L
20. In transmitting apparatus,

] a radiator,
an inductance associate

therewith, an os-
circuit containing pairs of induct-
ance ana capacity in inductive relation with
said inductance, said pairs connected in par-
allel, means for charging and discharging
sald capacities, and a condenser .fm*ming

~with a portion of said inductance a close

oscillation circuit, said oscillation cireyit

having higher natural freque:icy and greater

said first mentioned osecil-
tmg circuit. »-'
21. In transmitting apparatus, an oscil-
lating circuit containing pairs of inductance
and ecapacity, said pairs connected in paral-
lel, and means for periodically charging said
capacities and for periodically discharging
smid eapacities throngh a cirenit contaming
only said capacities and inductances,

22. In transmitting apparatus, an oscilla-

Femﬂtéu ¢y than
a2

it i’

therewith, an oscil-

closed bscilla_tion cir-

charging i

and for dis- l

|

IS

dr—

|

©32,820

comprising pairs of inductance and ca-
pacity, said pairs connected in parallel, ineans
for charging said capacities, and meuns for
dischargmg said capacities through a rath
containing only said capacities and induet-
ances. '

23 In transmitting apparatus, an oscilla-
tion et contatning pairs of 1uductance
and capacity, said pairs, connected in par-
alfel, means for charging said on pacitices,
for  discharging  said  capacities
througl a closed o ouit contzining only said
capacities and inductuances, and an associated
oscllation ciicuit including capacity znd in-
ductance only and deriving energy from snid
st mentioned oscillation eircuit. |

24 In trapsmitting 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 ssid inductances, and ap
oscillation cirenit including capacity and in-
ductance only des ving energy from said
first mentioned oscillatinn civenit,

25. In trausmitting apparatus, an oscilla-
tlon cireuit 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
osciHation circuit including capacity and in-
ductance only deri ving energy from said
first mentioned oscillation crrcutt, said as9o-
ciated oscillation circait having higher nat-
aral frequency than said first mentioned os-
cillation circuit,

26. In transmitting apparatus, an oscilla-
tion circuit containing pairs ef inductance
and capacity, said pairs connected in par-
allel, means for charging said capacities,
means for discharging  said capacities

oscillation cireuit including capactty and in-

diictance only deriving energy from said

first- mentioned oscillation erreuit, said asso-
ciated oscillation circnit being more persist-
ent than aaid fivst mentioned oscillation cir-
Cl1it. | | . |
2Y9. In transmi {ting apparatus, an oscilia-
tion circuit containing ‘pairs of inductance
and capacity, said. pairs connccted in. D

allel, means for charging said capacities,

means - for  discharging  said  capacities
throngh said inductances, and an fasoctated
oscillation cireuit including capacity and in-
ductance only deriving energy from said
first mentioned oscillation circnit, satd asso.
clated oscillation circuit having higher
natural frequency anpd oreates persistency
than satd first mentionad oscillation cireyil.

28. In transmitting apparatos, an oscillat-
ing cirenit containing pairs of indictance

assoelaied:

an associated

?E.)
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and capacity, a source of direct cirrent,
means for subjecting said capacities to said
source of direct current,.and means for dis-

charging said capacities through said in-

5 duetances.

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 enrrent from

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

In testimony whereof I have herennto af-
fixed my signature in the presence of the two

subseribing witnesses,
HARRY SHOEMAKIER.
Witnesses:

Ax~Na K. Sreizrock,
C. D. Ennrer.
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