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To all whom it may concern:

‘Be 1t known that I, Harry SHOEMAKER,
a citizen of the United States, residing at
Jersey City, in the county of Hudson and
o State of .Nyew Jersey, have invented a new
and useful Transmitting Apparatus, of

which the followin% 1s & specification.
My invention relates to transmitting ap-
- paratus, more especially as employed in a
10 wireless signaling system wherein electro-

radiant energy represents the signal or mes- |

sage during its transmission through the
natural media. |
It is the object of my invention to provide
15 powerful transmitting appargtus to the end
that communication may be established over
very great distances. For this purpose a
condenser or battery of condensers 1s em-
gloyed, the condenser or condensers being
ischarged through a circuit or winding
elther indactively or conductively associated
with a radiating circuit, conductor, or con-
ductors, without the intervention of the
usual spark gap  heretofore employed in
26 wireless signaling systems.
It 1s a feature of my invention that the
high frequency oscillations are produced in
a conductor or circuit having no spark gap.
It 18 a further object of my invention to
80 provide transmitting apparatus whiche is
substantially noiseless as compared with

20

transmitting apparatus heretofore employed.

As 18 well understood in this art, the trans-
mitters heretofore known for high frequency
35 oscillations have employed spark gaps. The
sparking at such spark gaps is always ac-
companled with more or less noise, and in
‘high power or long distance transmitters
such noise amounts to crashes, necessitating
40 the spark gap being isolated in separate
buildings in some cases. The sparking is
particularly objectionable in confined oper-
- ating rooms, especially. on shipboard. By
~ my nvention herein disclosed such noises
45 and crqshea:}re avoided. c
" For an illustration of one form my in-
vention may take, reference is to be had to
the accompanying drawing in which :—
~ Figure 1 is in part a horizontal sectional
60 view of the commutating mechanism, the re-
mainder of the view being diagrammatic in
nature. Kig. 2 i1s an end view, partly in sec-
tion, showing the commutating apparatus.
At 1 and 2 are shown standards carrying
56 bearings 8 and 4. A hollow shaft § rotates

in the bearing 8 and a similar hollow shaft

6 rotates in the bearing 4. The hollow shaft

5 1s screwthreaded into the head 7 of a com-

mutating’ cylinder 8 of insulating material.

Stinilarly the hollow shaft 6 is screwthread- gg

ed 1nto the head 9, the insulating cylinder

8 being sccured upon the heads 7 and 9. A

pulley 10 is keyed to the hollow shaft 5 and -

drives the commutating cylinder 8 continu-

ously at any desired speed. 85
Secured upon the periphery of the cylin-

der 8 are a plurality of pairs of contact seg-

ments or rings ¢ which extend circumferen-

tially on the cylinder 8 to the extent of half

of a circumference, more or less as ddsired. 7¢

Circumferentially extending contact rings

11 and 12 are disposed upon opposite ends

of the cylinder 8 and upon these bear the

brushes 13 and 14 respectively. The brush
13 18 in electrical communication with the 75
base of the aerial radiating conductor A and
one terminal of the inductance or length of
conductor I.. The brush 14 is in electrical
communication through the rider 15 with
any portion of the inductance or conductor gg
I, and the rider 16, also adjustable to any
point on the conductor or inductance L, com-
municates electrically with the earth at E.

A plurality of bridging segments & are also

secured upon the periphery of the cylinder gs

8 and are comparatively short circumferen-
tially and sufficiently long axially to bridge
the pairs of brushes 17 forming terminals
of neighboring condensers K. The bridging
segment &’ at one end of the cylinder 1s in ¢¢
electrical communication with the slip ring

11 while the bridging segment &’/ is in elec-
trical communication with the slip ring 12.
Alternate segments or contacts ¢ are con-
nected to the conductor 18 within the cylin- 9¢

‘der 8 while the other segments or contacts ¢

connect with the conductor 19, also within
the cylinder 8. The conductor 18 extends
through the insulating bushing 20 within
the hollow shaft 5, and terminates in the 100
contact button 21 upon which bears the brush .
22 connected through the operator’s key 23
with one terminal of the source of either
irect or alternating current (. The con-

i ductor 19 extends through the insulating 105

bushing 24 and terminates in the contact

‘button 25 -upon which bears the brush 26

which 1s in electrical communication with
the other terminal of the source G.
- The source G may deliver current at a 110
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potential of one thousand volts, for example,

and in place of the number of condensers |

shown, a great many more may be employed
as, for example, twenty-five or thirty.

\With the parts in the position shown in
Ifig. 1, by pressing the key 23, the condensers
K will be charged in parallel.  As the cylin-
der S continues to rotate, the condensers will
first be isolated from the source G and there-
after the bridging segments 6 will birdge
neighboring terminals of neighboring con-
densers and  thercby throw all the con-
densers into series with each other, and they
will then discharge through the slip rings
11 and 12 and the associuted brushes 13
and 14 through the iductance or length of
conductor L. I, and the condensers form
{tho.a o closed oscillating cireuit in which are
developed  electrical oscillations of a fre-
quency  depending  upon  the 1nductance,
capacity, and resistance of such closed cir-
cuit.  ‘The connections from the condenser
terminals to the brushes 17, and other parts
of such closed circuit comprise the entirve

indactance of such cireuit and, 1f desired,

inductances may be inserted between the
condenser armatures and the brushes 17.

Large quantities of energy may be stored |

in the condensers K during the charging
period, which is greater than the discharg-
ing period.  This encrgy i1s then instantly
discharged through the circuit aforemen-
tioned with resultant production of lngh
frequency oseillations which in twn result
in radiation from the conductor A of* Ierz-
1an waves or other cleetroradiant energy.
The cylinder 8§ may rotate at any desived
specd but it 1s preferred that 1t shall rotate
ot the rate of several complete revolutions
during he daration of the shortest code
character employed in the transmission of
messages.  That s to say, while the key
23 1s held depressed for an interval of tune
representing a dot, the cylinder 8§ should

preferahly make several complete revoly-

tions with the result that several trains of
energyv waves are radiated. |

To thoroughly insulate the conductors 18
and 19 from each other and to support them
mechanically, the inside of the cylinder 8
may be filled with molten wax or rosin or
any other suitable material which when
cooled will sohidity.

poured in in the molten state through the

hole 27 in the head 9.
Since cach condenser is charged poten-
tially to only one or two thousand volts,

‘sparking will be practically nothing upon

60

the approach of the bridging contacts b and
the brushes 17 in the act of connecting the
condensers in series with each other. The
potential of a few thousand volts is capable
of causing a spark to leap an extremely short
distance only, more especially 1f the con-
tacts are submerged in _.Q;i.l or- other insulat-

This material may be

1

i
:
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ing medium as 1s preferable with the appa-
ratus herein described. The commutatin

nmechanism as a whole may be submergec
or surrounded by an insulating medium or
simply to the depth of the contact surfaces

| ‘of the brushes 17 or slightly more.
What 1 claim as new, and desire to secure

by Letters Patent of the United States is:
1. In a signaling system employing elec-
troradiant energy, transmitting apparatus
comprising a plurality of condensers, means
for - charging said condensers in parallel,
means for discharging said condensers in

series through a circult having ne spark

gap, and radiating means associated with
said circuit.

2. In a signaling system employing elec-
tro-radiant energy, transmitting apparatus
comprising a plurality of condensers, a
source of energy, an oscillation circuit hav-
ing no spark gap and having a natural
period equal to that of the transmitted en-
crgy, and a comuntator for bringing said
condensers into communication with said
source of energy and subsequently with said
oscillation circuit. ' .

3. In o signaling system employing elec-
tro-radiant energy, transmtting apparatus

Ll

75

80

85

90

comprisine a nlurality of condensers, a
- W )

source of cnergy, an oscillation circuit hav-
ing no spark gap and having a period equal
to the period of the transmitted energy, and
a commutator for bringing said condensers
alternately into communieation with said
souree of energy and said oscillation ecireuit.

4. Tn a2 signaling system employing elec-
tro-radiant eneryy, transmitting apparatus
comprisimmg a condenser, a source of energy, an
oscillation ecirenit having no spark gap and

‘Thaving a period equal to the period of the

{ransmitted energy, and a commutator for

95

100

106

bringing said condenser into cemmunica-

{ion with said source of energy and subse-
quently with said oscillation cireuit.

5. In a signaling system employing elec-
tro-radivnt encrgy, transmitting apparatus

| coniprising a plurality of condensers, a

sonrce of energy, an oscillation circuit hav-
ing no spark gap, radiating means' asso-
ciated with said oscillation ciremit, a commu-
tating mechanism for bringing said con-
densers alternately into communication with
said source of energy and said oscillation
cirenit charging contacts and bridging con-
tacts therein, said charging contacts being
longer than said bridging contacts whereby
the duration of communication with said
source of energy is relatively longer than
the duration of communication with said
oscillation etrenit.

6. In a signaling system employing
electro-radiant energy, transmitting ap-
paratus comprising a plurality of con-

densers, a source of energy, an oscil-

lation circuit having no spark gap and hav-

110
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ing a (feriud equal to the period of the trans-
mitted energy, a commutating mechanism
for bringing said condenser alternately into
communication with said source of energy
and sald oscillation circult, and an opera-
tor’s key for controlling said source of en-

er%y. * _ :
. In a signaling system employing

electro-radiant energy, transmitting ap-
>aratus comprising a plurality of con-
hensers, a source of energy, an oscil-
lation circuit having no spark gap,

radiating meuans associated with said oseil-
lation circuit, a commutating mechanism for
subjecting said condensers in parallel to said
source of energy and for subsequently con-
necting said condensers in series with cach
other 1n said oscillation circuit, and an op-
erator’s key for controlling said source of

energfr._ _
8, In a signaling system employing
transmitting ap-
paratus comprising a condenser, a source
of energy, a radiator having no spark
gap, a commutator for alternately bring-
ing said condenser 1nto communication

with said source of energy and with said

‘radiator, and an operator’s key in the cir-

cuit of said source of energy, said commu-
tator performing its cycle of operations a
plurality of times during the duration of
the shortest code character. _

9. In a signaling system ‘employing elec-
tro-radiant energy, transmitting apparatus
comprising & plurality of condensers, a source
of energy,a radiator having nospark gap,a
commutator for alternately subjecting said
condensers in parallel to said source of en-
ergy and discharging them in series into
sald radiator, and an operator’s key 1n. the

. circuit of said source of energy, said com-

4%

i

mutator performing its cycle of operations
a plurality of times during the duration of
the shortest code' character.

10. In a signaling system employing elec-
tro-radiant ener
comprising a condenser,a source of energy,a
radiator having nospark gap,and a commu-
tator for bringing said condenser alternately

into communicatiaon with said source of energy

. and said radiator, the duration of communi-

0G

Ou

cation, with said sdurce of energy being
relatively longer than the duration of com-
munication with said radiator. ,

11. In a signaling system employing elec-

tro-radiant energy, transmitting apparatus

comprising a plurality of condensers, a source
of energy, a radiator having no spark gap,
and a commutator for alternately subjecting
snid condensers in parallel to said source
of energy and discharging them in series
hito sald ‘radiator, charging contacts and
bridging contucts thereon, said charging
contacts being longer than said bridging
contacts whereby the duration of communi-

, transmitting apparatus

| tro-radiant ene.tg

l
i

cation with, said source of energy 1s relatively
longer than the duration of communication
with said radiator.

12. In a signaling system employing elec-
tro-radiant energy, transmlting apparatus
comprising a plurality of condensers, a source
of energy, a radiator having nosparle gap, a

| commutator for alternately subjecting said

condensers in parallel to said source of en-
ergy and discharging them in series to said
radintor, and an operator’s key controlling
sald source of encrgy, said commutator per-
forming 1its cycle of operations a plurahty

of times during the duration of the shortest

code character, charging and bridging con-
tacts on said commutator, said charging
contacts being longer than said bridging
contacts whereby the communication of the
condensers with said source of energy 1is
relatively longer than their cominunication
with said radiator. |

13. In a wireless telegraph transmitter, a
cylinder, alined shafts msulated from each
other upon which said cylinder rotates, con-
tacts upon said cylinder, contacts carried by
said shafts, coniductors carried by said eyl-
inder communicating with said cylinder con-
tacts and with said shaft contacts, a source
of energy, and leads therefrom communicat-
ing with said shaft contacts. |

14. In a signaling system employing elec-
, transmitting apparatus
comprising a cylinder, hollow shafts insu-
lated from each other upon which said cyl-
inder rotates,¥ontacts carried by said shaits,
charging contacts upon said cylinder, con-
ductors passing through said shafts for es-
tablishing electrical comnunication with
said shaft contacts and charging contacts, a
source of energy and means for establishing
communication between said source of en-
ergy and said shaft contacts. |

15. In a signaling system employing elec-
tro-radiant energy, trapsmitting apparatus
comprising a plurality of condensers, an os-
cillation producer having no spark gap asso-
ciated therewith, a rotatable commutator cyl-
inder, a plurality of charging contacts car-
ried thereby for gommunieating with said
condensers, a source of energv, means for
maintaining cominunication between said

source of energy and said charging contacts,

and bridging contacts carried by said cyhin-
der, said charging contacts having greater
circumferential extent than said bridging
contacts, -

16. In a signaling system employing elee-

tro-radiant energy, transmitting apparatus
comprising a plurality of condensers, an_ os-
cillation producer having no spark gap- &%o-

ciated therewith, a source of energy, a rota-

table commutator cylinder, charging. con-
tacts carried there F, bridgjng contacts,
means for continunously maintaining electri-
cal communication between said source of

L
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enerﬁy and said charging contacts, and
brushes communicating with the terminals
of said condensers and adapted to he alter-
nately engaged by said charging and bridg-
ing contacts.

17. In a signaling system employing elec-
tro-radiant energy, transmitting apparatus

. CcOmPprising a condenser, a substantially non-

inductive circuit for charging suid con-
denscr, and means for discharging snid con-
denser through a conductively continuous in-
ductive conductor of substantially constant
resistance, whereby high frequency oscilla-
tions are produced. _

18. In a sigualing systemn employing elec-
tro-radiant encrgy, transmitting ap[l)aratus
comprising a condenser, u substantially non-
inductive circuit for charging said con-
denser, an oscillator having no spark gap,
and a switch for discharging said condenser
into said oscillator,

19. In transmitting apparatus,
a1. earth connection therefor, a plurality of
condensers, means for charging gsald con-
densers in parallel; and means for discharg-
ing said condensers in series withont the in-
tervention of a spark gap.

90. In transmitting apparatus, a radiator,
and nn associnted oscilating circuit having
no spark gap, condensers contained in said
oscilluting cirenit, means for charging said
condensers in parallel to relatively low po-
tentinl, and a switch for discharging thé
ies through said oscillating cir:
euit, |
21 In transmitling app:

walus, a radiator,

a” elosed oscillating cireuit having no spark

40

4iH

50

55

. e : : :
gap associaled with said racdiator in con-

ductive relation, a plurabity of condensers 11
said oscillating civenit, and means for charg-
ing suid condensers 1 parallel to relatively
low
in seres. |

99. In a signaling system employing elec-
cro-radiant energy, (ransmitting appuaratus
having no spark gap and comprising a plu-
rality of condensers, means for chareing said
condensers in parallel to relatively low po-
tential: and for discharging said condensers
in series. | |

93. In a.signaling system employing elec-
tro-radinnt energy,. transmitting apparatus
comprising a plurality of condensers, means
for charging suid condensers In purallel, an
inductive cireuit of substantially constant re-
sistance, and means for connecting said con-
deﬁsers in series with each other 1 said cir-
et ' |

ud. Tn a signaling system employing elec-

80 tro-radiant energy, transmitting apparatus

comprising a condenser, a rotating
and means operated by said shaft for plac-
ing said condenser 1n communication with
a charging source and for subsequently 1n-

86 cluding said condenser in an inductive cir-

ull

a radiator,

potential and for discharging the same.

shaft,

|

|

§

i
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cuit without s spark gap, whereby high fre-
quency oseillations are produced: |
95, In a signahng systen, transmitting
apparatus comprising a high frequency os-
aillation cirenit including  inductance and
capacity, a souree of energy of substantially
steady eleetro-motive foree for charging said
capacity, connnntating mechanism compris-
ing a plurality of relutively fixed and mov-
able contacts for opening and closing a
series of gaps in said oscillation cireunit, snid

oscillation eivenit when closed by satd com-

mutating mechanism having no spark gap,
and n signaling iustrument for controlling
the coummunication between said charging
source and said capacity.

06. In a signuling system, transimitting
apparatns comprising o high frequency os-
cillation cirenit including indactanee and
capaeity, g commniator serinlly connected
in said oseillation circuit comprising a pla-
rality of sets of relatively movable conlacts,
suid confacts when separated introducing o
plurality of gaps in said oscillation circuit
and when in engavement elosing said osal-
lation cirenit without @ spark gap, a souree
of encrgy for causing said capacily to ab-
sorhy a charge when said contacts are sepa-
rafed, and a signaling instrument control-
line the chargingyof sad apacity.

37. In a sighaling system, transmitting

eillation cireuil - including inductance al
capacity, a& power driven commutator se-

rially connected in said ascillation ciremt
and comprising a plurahity of
tively rotating contaets, sand conlacts when
in engagement closing said oscillation cir-
cuit without a spark gap and when sepa-
raded introducing into said cireuit a plural-
ity of gaps in series with ench other, and
menns for eansing said eapacity to absorh a
charge when said oseillation eireint 15 opet.

28, In a signaling system, transinitling
apparatus comprising a high frequency o0s-
cillation cirenit having no spark gap includ-
ing inductance and « plurality of condensers,
a soree of eurrent having a vollage Jower
than the voltage required for disruptive
spurking for eharging snid condensers, amd
commutating . mechanism  for ennsing sl

condensers to he charged in paratlel and for

including said condensers i secies 1 and
for closing said oseillation cireuit. -

29. In a signabing syslem, transimitting
apparatus coniprising a high {requency os-
cillation cirenit having 1 nputtk gl ihelud-
ing induetance and a plurality of condensers,
N sONTee of direct. current having a voltage
lower than the voltage raquired for disrup-
tive sparkine for charging said condensers,
and commpucating  mechanism for causing
said condensnrs to be charged in parallel and
{or including said condensers 1n geries 1n
and for cloghng said oscillation circuit. -

H'p‘mrnt'us comwprising a high frequency os-

wots of reln-
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30. In transmitting apparatus, inductance
and a relatively great capaecity, a source of

low potential energy, and means for periodi- !
cally charging said capacity to low potential |
and closing a cireuit having no spark -gap

ncluding said inductance and capacity,
31. In transmitting apparatus, an induc-
tance and a relatively great capacity, means
for periodically opening and closing a cir-
cuit having no spark gap including said in-

ductance and capacity, and means operutive -

when sald circuit is open for charging said

-capacity to relatively low potential.

15

32. In transmitting apparatus, a high fre-
quency oscillation circuit including 1ndue-

tance and capacity, a series of gaps serially
connected 1n said oscillation circuit, a comn-
mutator for substantially simultancously
closing all said gaps, whereby said oscilla-
tion circult has no spark gip, and means

for subjecting said capacity to a charging

source when said gaps are open.

In testimony whereof I have hereunto
tflixed my signature in the presence of the
two subsceribing witnesses,

HARRY SHOEMAKER.
Witnesses:. |
M. F. Canrorr,
M. M. Acugson.

20
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