No. 717770, '  PATENTED JAN, 6, 1903,
Y H, SHOEMAKER. NTED JAN. 6, 1903.

, WIRELESS SIGNALING SYSTEM.
N0 MODEL, - APPLICATION FILED JUNE 16, 1802,

2 SHEETS—SHEET 1.

Witnesses | / Emvem%oc
May %/}/7
ﬁ% L. Gt

"{i{’ Gl"fo'cnetj



No. 717,770 PATENTED JAN. 6, 1903.
oI H. SHOEMAKER. A ’

WIRELESS SIGNALING SYSTEM.

- APPLIOATION FI 18, 1902, L
NO MODEL, APP LED JUNE 16, 2 BHEET8—BEEET 2.

| S papp———————————

%itvi%oea | , o %5“0044*0‘6

’ﬁ" thoutcg



10

.20

"UNITED STATES

PaTeENT OFFICE.

HARRY SHOEMAKER, OF PHILADELPHIA, PENNSVLVANIA, ASSIGNOR TO
MARIE V. GEHRING AND THE CONSOLIDATED WIRELESS TELEGRATH
 AND TELEPHONE COMPANY, OF PHILADELPHIA, PENNSYLVANIA.

WIRELESS SIGNALING SYSTEM. *

SPECIFICATION forming part of Letters Patent No, 717,770, dated January 6, 1903, -
. Applicationled June 16, 1802. Serial No. 111,819, (No model.) .

To.all whom it may concern:. .

Be'it kriown that I, ITARRY SHOEMAKER, a'
citizen of the United States, residing at Phila-
delphia, in. the county of Philadelphia and
State of Pennsylvania, have invented a uew
and aseful Wireless Signaling System, of
which the following is a specification. .

Myinvention relates to electrical signaling,
more particularly those systemsin which elee-
troradiant energy is employed and controlled-
to represent mnessages to be . transmitted,
Such systems require no metallic or artificial
conductors toextend batween the transmiting
and receiving stations, energy represeuting

messages to besent being transmitted through | _
- | of which leads a conduetor 14 to one terminal

the natural media. ' ,

My systom comprises a system of wireless
signaling whereby messages may be simulta-
neously sent or received without interference
‘with each other. It comprises means for al-
ternately impressing upon the natural media
from a common or single radiating-conductor

“Hmounts of energy representing the signals
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tobe sent and also means for receiving from
a single receiving-conductor thé energies rep-

~ resenting a plurality of signals and select-
_ing such energies:to tlie proper receiving de-
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vices. By this means asingle aerial conduc-
tor or other radiating-cireuit is required, and
in Some cases the installing of such aerial con-
ductoris a matter of great expense, and there-
fore using the same for a plurality of mnes-
sages instead of a single’ message at a time
.resuilts in an economy. ' : '
Reference is to be had tothe acecompanyin
drawings, in which— o .
_ Figure 1 is a diagrammatie view of thecir-
cuits at a station, showing both the transmit--
ter and receiver. Fig. 2 is an elevational
_view of a portion of the controlling apparatus |
of the transmitter. = Fig. 3 is a plan view of
. the same. ' o o
A is the aerial conductor of a-wireless sig-
naling system, which is used both for the
transmission and reception of gignals. Atits
“lower-end.it connects with the switch-arm B,
whose lower end is adapted to engage with
either of the contacts 1 or 2. When switeh-
arm B isin engagement with 1, the station is

being operated as a-transmitting-station, in
which case conductor 3 connects at 4 with
the knobs 5 and 6. “The knobs or spheres 7
and 8 formi with said knobs j-and 6, respee-
tively, spark-gaps 8.8, and said knobs 7 and

-8 connect to earth-plates E E.

9 is the secondary of a transformer or in-
Auetion-coil whose ferminals connect to the
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knobs 5 and 7, respeetively. 10is the primary

of. the same .induction-coil or transformer.
11 is the secondary ‘of the induction-coil
or transformer, whose terininals connect, re=
spectively, to the knobs 6 and 8, and for
which 12 operates as the primary winding,
13 is a source of energy from one terminal

of primary 10 and from whose remaining ter-
minal the conductor 15 leads to 'the contact
16 of an interrupter whose second contact is
on the reciprocating bar 17. From said re-
ciproeating bar 17 the eohduetor 18 leads to

the-remaining terminal of the source of en-

ergy 13, and conductor 19 leads from one ter-
minal of thesource of energy 13 to the right-
hand terminal of primary 12, whose remain-
ing terminal connects by conduetor 20 to the
contact 21 of an interrupter whose second
contact is mounted upon thereciprocating-bar
22, which reciprocating bar 22 is in metallic
eonnection with reciprocating bar 17 &nd con-
tacts by the conduetor 18 to the remaining
terminal of the source of energy 13.

The electromagnets 23 are in a circuit with-

6o -

65

70

75

80

the source of energy 24 and an operator’s key -

95. Whensaid key 25'is depressed, the mag-
nets 23 are energized and attract armature
26, thereby tilting contact 16, sothat it shall
come into the path of the reciprocating con-

85 .

tact 17, and thereby cause an. interrupted .

current to flow through the primary 10, caus-
ing the usual sparking at S, with the conse-

go

quent ceharging of the aerial conductor A, -

which charge then oseillates across the gap S,
and in so doing radiates energy of high fre-
quency. '

_ 27represents electromagnets.in circunit with

‘source of energy 28 and an operator’s key 29.

When said key 29 is depressed, the magnets
27 are energizod, causing then an attraction

95
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‘of permanent magnets 45 more or less
is wasted by electrodynamie action in disk

of the armature 30, which then tilts the con-
tact 21 into the path of the reciprocating con-
tact 22, resulting in an interrupted current
flowing through the primary 12, causing in
turn a sparking at 8’ and radiation of energy
through the aerial conduetor A, as previously
described. ‘
Contacts 17 and .22 arve provided at their
inner ends with disks 31, which are-operated
by ececentric 32, mounted upon the shaft 33

and driven by synchronous motor M. The

disky 31 are urged toward each other by leaf-
springs, hereinafter to be deseribed,

34 and 35 are slip-rings upon which bear
brushes in connection withthe conductors 36
and 37. ‘ ’ .

The field-winding of thesynchronous motor

M is of the usual type—namely, ‘separately

excited by continuous current. The rotation
of the shaft 33 as driven by the armature of
the motor M causes the eccontric 32 to move
the reciprocating eontacts 17 and 22 in oppo-

-sition to the leaf-springs, whick urge them

toward each other. While contact 17 iy in
position to eause current to flow through the

primary 10 the contact 22 has been moved to

the left, due to the leaf-springs, so that no
contact ean be made with 21 and no carrent

- can then flow through primary 12, In other

words, the contact is made intermittently and
alternately by 17 and 22, resulting, Lherefore!

in alternate trains of sparksatSand §'. This

amounts to saying that key 25 alternates with
key 29 incontrolling alternate trains of gparks
at spark-gaps S and 8 and in eonsequencs

alternate trains of electrical radiations from

the aerial conducsor A.

38-and 39 are condensers shunted across the
breaks 16 17 and 21 22, respectively,

W is a weight which through cord 40 ex-
erts a force on the drum 41 and through an
intermediate train of gearing 42 drives the
copper disk 43 and also the shaft upon which
it'is mounted. Said shaft carriesin addition
commutators X Y Z. The weight W then
causes the rotation of said copper disk 43and
the three commmutators ata very uniform rate,
and such rate ¢can be adjusted with a nicety
by means of the screw 44, which moves back -
ward or forward the horseshoe-magnets 45,
between the limbs of which is rotating the
copper wheel 43. By change in the position
energy

43, therefore retarding moreor less the speed
of the shaft carrying the three commutators
XYZ : o

From source of energy 13, which is gener-
ally a storage battery, lead the two condue-
tors 46 and 47 to the brushes 48 and 49, re-
spectively. 'The Lrushes48and 49 bear apon

" two slip-rings, as clearly shown in Fig. 1, and

6

connections extend from suech slip-rings te
segments 50 51. These segmonts oceupy ap-
proximately half of the surface of the com-

mutator X. . At opposite ends of the diame-

ter and bearing upon saidtsegments 50 51 are

‘the brushes 58 58,

ductor A and the earth-plate B,
‘the same period ef time -wave
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the brushes 62 53.  From these brushes 5253
extend the eonduetors 36 47, furnishing cur-
rent to the armature of the synchronous mo-
tor M. * The effect.of commautator X, it is
readily seen, is to communtate the current de-
livered from source of energy 13 into alter-
nating impulsesof current of a frequency d¢-
pendent upon the speed of rotation of said 75
commutator X. One complete revolution of

70

‘said commutator transmits, therefore, to the

armature of the motor M one positive im-
pulse and one negative impulse, (so0 styled.)
Thespeed of the shaft 33 will therefore, since 8o -
Mis asynehronous motor, be accu rately regu-
lated by the magnets 45 and the eopper disk
43, as driven by the weight W. 'In other
words, the rotation of the eommutators X Y
Z bears a perfectly definite relation tc the 85
speed of rotation of the armature M, and there-
fore of the interrupters whose contacts are
16 17 and 21 22, respectively. .

Across every break at commutator X iscon-

‘nected electrolytic cells, four of which are go

shownat54. Thepurposeof theseisto elimi-
nate the sparking as much as possible to pre-
vent any undesired effects upon the wave-re-
sponsive devices near a4t hand.

Commutator Y comprises a slip-ring upon g¢3
which bears a brush 55 in connection with
contact 2. Such slip-ring is in electrical con-
nection with segments 56 57, upon which hear
Commutatoer Z comprises-
aslip-ring which bears the brush 60, which roe
iy in eonnection through conductor 61 with
earth-plate ¥'. The slip-ring is in electrical
commaunication with the segmenis 62 63, upon
which bear the brushes 64 65. These seg-
ments 56 &7 of commutator Y oceupy, as 105
shown, approximately one-quarter of the eir-
cumference of said commutator,and segments
62 63 oceupy approximately one - half the

-circumference of the commutator .7, The'

brushes 58 59 bear upon the ecommutator Y 11
at points very closely ninety degrees apart,
and the same is true of brushes 64 65 in rela-
tion to commutator Z. Supposing X Y Z to
be rotating in a counter-clockwise direction,
it is seen that brush 58 is just coming into r1g
contact with segment 56, and in the position
of ‘the switch B, as shown, brush 64 is just
eoming into communiecation with segment 63
on commutator Z. = In other words, brush 64 -
is just coming intc communication with the rzo0
earth-plate E. At the same instant brushes
59 and 65 have just made contact with seg-
ments 57 and 62, respectively. For one-quar-
ter of a revolution of the commutators brushes
58 and 64 are therefore in engagément with 125
segments 56 and 63, respectively, and in con-

sequence for such periods of time wave-re-

sponsive device 66, such as coherer or-anti-
coherer, i8 in eircnit between the aerial con-
and during 130
| - responsive -
device 67 is .enuirely isorated, because the
brushes 59 and 65 are both bearing on the
insulating material forming the body of the
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commutators ¥ Z. In shunt to the wave-re-
gponsive device 66 is the relay 68 and source
of energy 69, the latter being connected be-

‘tween the coils of said relay, such coils aet-
ing then as the usual choke-coils. The tongue

of said relay 6% controls the usual local ¢ir-
cuits well krown_ in wireless signaling. In
shunt to the wave-responsive device 67 are
similar arrangements, source of energy 70,
and.rélay 71, whose tongue controls the cir-
cuit, inelnding a second recording device.
Upon "the Tfotation of -commutators Y Z
through a further arc of ninety degrees wave-

- responsive device 66 is entirely cut out of cir-
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‘into eircuit.
‘responsive devices and their associated re-

cuit, while wave-responsive device 67 i3 cut
It is thus seen that the wave-

cording apparatus are alternately and for
equal periods of time inh communication with
the aerial conductor A. :

Referring now to Figs. 2 and 8, 72 is a me-
tallic base upon whieh is mounted the stand-
ard 73, carrying at its top the semicircular-
formed member 74, having the transversely-
extending bearing 75 and the longitudinal ex-
tending bearings 76 and 77. Insaid bearing
75 is inclosed the shaft 33, carrying the eccen-
tric 32, and in said bearings 76 and 77 recip-
rocate.the rods 17 and 22, respectively. The
leaf-springs heretofore mentioned are shown
at 78 and.79, the latter shown in Fig. 2 as

-having pressed the reciprocating rod 17 to the

extreme right, while spring 78 is shown as
having been opposed to the rod 22, due to the
action of eccentric 32. Contacts 16 and 21
are mounted on the leaf-springs carried by
roeking mombers 80 and 81, respectively,
which in turn are operated by armatures 26
and 30, respectively, under ‘the influence of

‘magnets 23 and 27, as heretefore described.

Said members 80.ard 81 are mounted on roek-
shafts 82 and 83, respectively, having.hori-
zontal bearings on vertieal standards 84 and
85, respectively. Insulated material 86 87

form the remaining metallic parts of .the de-

vice. . Conductor 18 is connected. to the base
72 or the standard 73 at will, while conduc-
tors 15 and 20 are connected to standards 84
and 85, respectively, 88 -89 are adjustable.
spiral springs which.retract members 80 and
81, in so doing’ moving contacts 16 and 21,
due to the reciproeating members 17 and 22,
respectively. At 90 91 are stiown.adjustable
serews for moving-magnets 23 and.standard.

84 and magnets 27 and 85, respectively, in &

longitudinal direction along the base of 72 for

_the purpose of determining the duration of

contact between 1617 and 21 22 and for other
purposes. o C :

" The apparatus shown in Figs. 2 and 3'is’

practically a duplicate of the apparatus
shown and described in my Patent No.7 10,373,
granted to me September 30, 1902. -

The apparatus and circuits heretofore de-

seribed are preseiit at each of the stations of

thie system, and.the shafts upon which com-

mautators X Y Z are mounted at each of said.

stations rotate synchronously, such synchro-
nous motion being obtained by regulating
means as described by me in aprlication, Se-
rial No. 104,614, filed April 25, 1902, v herevy
the several brushes ave at the same instant

with respeet.to the several segments of the
several commutaters, or having the several
brashes mounted upon yokes capable of an-
gular-adjustment and with the shafts ran-

be made of such brushes as to their angular
positions, 80 as to come into exact synchro-
nism with the other stations., This method

ing method disclosed in my application re-
forred to and can be as readily performed as

power systems. - _

The operation of my system is as follows:
The shaft 33 and the shaft-carrying commu-
tators X Y Z rotate at, a speed so that con-
tacts 16 17 and 21 22 engage each other sev-
eral times during the period allotted to the

mutators make eéngagement with the -seg-
ments of said commutators several times dur-
i@ the-period corresponding to.the shortest

of the motor M is bipolar, and in consequence
the shaft 33 rotates at approxi mately the same

‘contact 22 may be engaged by contact 21 at
the same instant, for example, that, at thé

64 are in engagement with segments 66 and
53, respectively, and that contact 17 at the
same time eannot be engaged by the confact
16, and at the distant station brushes 59 and
65 sre bearing upon insulating material,-and
therefore only wave-responsive device 66 can

| at that.instant be influenced by energy re-

eeived upon A, and such energy is, of course,
then under control of key 29. Inother words,
key 29 controls a transmitter one-half the
time, and alternate with it key 25 controls a
second transmitter, and while key 29 is con-
trolling the energy; wave-responsive device
66 is only affected, and while key 25 is con-

vice 67 only is affected. During the depres-

| sion of key 29, for example, for a'period suf-

“fieient_to make a dot of a code, contacts 21

thereby.sending out several trains of waves
to represent a dot; but at the same instant
of the arrival of such trains of waves wave-
responsive device 66isin communication with
"the aerial conductor A, and therefore re-
sponds to key 29 only and recozds & dot by

| the action of relay 68 in controiling the usnal

recording apparatus. ' It is seen, therefore,
that from a single aerial conductor there may
be transmitted several non-interfering mes-
sages, and that at the receiving-stations and

ning at very. closely uniform speed, as may:
be easily obtained, a manual adjustment may’

shortest codé character, and likewise the
several brushes bearing upon the said com-

‘ecode chardcter, commonly a dot. The field

rate as commutators XY Z. This means that:

trolling radiated énergy wave-responsive de-.

3

in the same angular position and relation -
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is'equally feasible with the true synchroniz- .
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the synchronizing adjustments are made in

90’
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distant receiving-station; the brushes 58 and .
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and 22 come into engagement sevoral-times,
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from a single aerial conductor may be re-

ceived and recorded several non-interfering

messages.
Asg shown in Fig. 1, with switch-arm B in
5 countact with 2, the apparatus is receiving.

To transform the station into a transmitter, it

is simply necessary to move the switeh-grm B

into contact with 1. -

It is to be understood that I do not wish to
1o
two messages only, inasmuch-as my system
can be readily expanded to transmit three or
more messages simultaneously and likewise
toreceive them. Neither dolwishto be lim-
ited to the precise arrangement of circuits
herein described, as obvious changes may be
made without departure from the spirit or
scope of my invention, and it is to be further
understood that my system is applicable to
"those systems employing a plurality of aerial
conduectors or single aerial conductor, or to
those systems in which aerial conductor A
connects to earth or where a plurality of them
are connected to earth. ’

What I claim is—

1. In a wireless signaling system the com-
bination attheseveral stations thereof, of syn-
chronously-rotating commutators, one of said
commutators controlling eurrent-stipply of a
synchronous metor, a plurality of interrupt-
ers alternately controlled by said motor, and
a plurality of operatoer’s keys eontrolling the
eircuit incloding said interrupters.

2. In a wireless signaling system the com-

3% bination of a synchronous motor controlled
- by synchronously-rotating commutators, in-
terrupters controlled by said motor, genera-
tors of radiaut energy controlled by said in-
terrupiers and a plurality of operator’s keys
40 forcontrolling the cireait of said interrapters.
3. In a wireless signaling system, a plural-
ity of stations, synchronously-rotating com-
mutators.at said stations, a plurality of wave-
responsive devices brought suecessively into
45 ecommunication with the receiving-conductor,
. & plurality of. generators at each station,
means controlled by a ecommutator a$ each
station for rendering said generator suceces-
sively operative, and an operator’s key eon-

50 trolling each genarator.
4. In a wireless signaling system, synchro-
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be limited to transmitting simultaneously
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nously-rotating commutatars, a commutator
at each station for controlling a plurality of
generators, an operatoi’s key controlling each
generator, and electrodynamic means for reg-
ulating the speed of the commutators.

5. In a wireless signaling system, a motor,
electrodynamic means controlling the speed
of said motor, a plurality of commutators
driven by said motor, a pluarality of wave-re-

"sponsive devices brought successively into

communieation with the receiving-conductor
by said eommutators, and signal-producing
means controlled by said wave-responsive de-
vice, .

6. In a wireless signaling systém, a uni-
formly-rotating commutator, & synchronous
motor controlled thereby, a plurality of gen-
erators, and means controlled by said syn-
chronous motor for bringing said generators
alternately and successively into operation.

7. In a wireless signaling system, a source
of energy, a nniformly-rotating commutator
for controlling the supply of said energy to a

synchronous motor, a plurality of generators, .
and means controlled by said synchronous’

motor for rendering said generators succes-
sively operative. ' '
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8. In a wireless signialing system, a plural- -

ity of commutators, a plurality of wave-re-
sponsive devices brought successively into
circuit thereby, a shaft rotating at a definite
rate with respect to said commutators, a plu-
rality of generators, and means controlled by
said shaft-for rendering said generators sue-
cessively operative.

9. In a wireless signaling system, a p’luml-'

8o
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ity of generators, an interrupter in the cir- -

tors are rendered successively operative.
10. In a wireless signaling system, a plu-
rality ‘'of ‘generators, an operatoi’s key eon-

trolling edch generator, an interrupterin the - -
9%

cirenit of each generator, and means for con-
trolling said interrupters whereby said gen-

.erators Are rendered successively operative.

HARRY SHOEMAKER.

Witnesses:
ALICE T. BURROUGH,
Mar HOFMANN.

euit of each generator, and means for con- .
trolling said interrupter whereby said genera--
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