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"UNITED STATES

PATENT OFFICE.

JOSEPH A. SULLIVAN, OF CINCINNATI, OHIO.

ELECTRICAL COMMUNICATION.

SPECIFICATION forming part of Letters Patent No. 567,112, dated September 1, 1896,
Application filed July 19, 1893, Serial No. 480,627, (No model.) |

To all whom & may CORCErm:

Be it known thatl, JOSEPH A. SULLIVAN, a
citizen of the United States, residing at Cin-
cinnati, in the county of Hamilton, in the
State of Ohio, have invented a new and use-
ful Improvement in Electrical Communica-

tion, of which the following is a specification..

My invention relates to the art ot electrical
communication by means of a series of sig-
nals or other devices connected with and op-
erated from a central station; and its object

" is to provide mechanism whereby each of a
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‘series of visual, palpable, or audible signals

at various points on a main circuit may be
called into action or other work: performed
from a central station without operating or
calling into action the signals or performing
work at other points or stations on the same
circuit. This I accomplish by means of a

reculating instrument or multiple relay at

the local or relay station, which may be actu-
ated from & central station by making and
breaking the main circuit, so constructed,
arranged, and operated that the signal or ma-
chine to be operated at that station will re-
spond to or be actuated by the ‘“call” for

that station and will not respond to or be

operated by other calls.

My invention consists in a peculiar device

hereinafter described and claimed and the
method of applying the same in connection
with circuits and signals, as hereinafter more
fully described and claimed.

Referring to the drawings, Figure 1 is a
side elevation of one of the instruments. Fig.
9 is a front elevation. Fig. 3 is a plan view
showing the circuits. Fig. 4 is a detail of
the auxiliary armature. Fig. 5 is a detail of
the escapement. Fig. 6 18 a detail of the
wheel. Fig. 7 is a detail of the wheel-rotat-
ing armature. - |

1 introduce into a circuit at various points
where a signal is desired one of my regulat-
ing-machines and a local battery of the usual
construetion. The main line is connected at

each local station with posts 1 and 2.
A is a base upon which the instrument is
mounted. - o
B is the magnet operating the escapement, |
B’ a resetting-magnet, and Cthe local battery.
 Disapermutation-wheel, which consists ot
two or more parts d d', rigidly fastened to-

o

| The guides o o are fixed to the

vether on a common axle ¥. EKach partispro-
vided with a series of teeth on the arc of its
circumference. A part of theseteeth ¢ are in-
sulated from the spindle F. A part of these
teoth ¢ are insulated from the wheel D and its
spindle F,and part of these teeth ¢’ are electric-
ally connected to the periphery ot the metal
wheel D, by means of metal pins or bands e?,
and through the wheel to the spindle F, on
which the wheel is mounted.
supported in set-serews f f, taking through
the supporting-posts HH, which form cores In
the magnetic field of magnet B'.

~ Tis a wheel-rotating armature attached to
each of the parts of the permutation-wheel
and connected by the cross-piece 7. The
parts I and ¢ are formed of one plece and con-
stitute a magnetic arch. This arch is wider
at the point ¢ than at the opposite end. When
a current of electricity is passed through the
magnet B', a magnetic field is made by the
cores of magnet B', which are also cores of
the supporting-posts H I, and the unequal
attraction on the armature causes it torotate,
and being fastened to the permutation-wheel
rotates the wheel in the direction shown by
the arrow until a pin T on the wheel-rotating
armature I strikes the spring-plate S and
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The spindle 1s |
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forces it out of engagement with the core or

post H, thereby breaking the resetting-cir-
cuit hereinafter described. The wheel is ro-
tated by gravity in the opposite direction to
that shown by the arrowuntil the cross-piece

| 7 strikes the rod J, the wheel being weighted

by the block d? and the teeth on the periphery

of the wheel. -
"~ An escapement K, pivoted at £ to allow

it an upward movement and provided with
the stop-plate &', is fixed on an oscillating
spindle L. This spindle 1s mounted in yoke
b of magnet B and a set-screw m, taking
through the plate M on supporting-posts N N,
which form also the cores of magnet 3 B. On
the oscilating spindle Lisfixed the armature L.
magnet B B.
A thread wound around the spindle I. at [
and connected by a spring to the post J tends
to rotate the oscilating spindle until the arm-
ature I strikes the guide o, which is the nor-
mal position of the armature. When a cur-
rent of electricity is passed through magnet
B, the position of the armature [ 1s reversed
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by magnetic attraction until it strikes the
guide o', and by making and breaking the
main circuit the rod L is oscillated and in
turn oscillates the escapement K, fixed on the
rod I., thereby releasing the teeth on the
wheel moved by gravity and catching the
leeth on the other part of the wheel with the
corresponding fork of the escapement. When
a fork of the escapement impinges an elec-
trically-connected tooth, the wheel is reset, as
hereinafter deseribed, but when it lmpinges
a non-electrically connected tooth no reset-
ting of the wheel takes place, but the wheel

~continues in the same direction when the
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the starting-point of the combination.

tooth is released by the fork. |

“T'he calls for the several instruments on a
circuit are made by arranging the conduct-
ing and non-conducting teeth, and by leav-

‘1ng spaces between them, as shown in Kig. 7.

Any number of combinations can be made,
so that a large number of instruments may
be placed on a single line and no two instru-
ments have the same call.

‘R 1s a post fixed in the magnet B’, and hav-
Ing a spring-plate S thereon, which acts as an
auxiliary armature when a current of elec-
tricity is passed through the coil of magnet
B’.  The spring-plate S is then attracted to
and forms a contact with the core of the mag-
net B, thereby continuing the resetting-cir-
cuit, formed by the escapement and a con-
ducting-tooth, and holding it until the wheel
has completed its operation of returning to
A
non-conducting pin T on the permutation-
wheel, and insulated therefrom, is adapted
to engage the spring-plate 8 and forece if, out
of engagement with the core as the wheel ro-

- tates. This breaks the resetting-cirenit, as
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will be explained hereinafter.
Thefollowing-described circuits are formed
in the operation of the device in a circuit
with several instruments: The wires from
the main line or relay, if such relay is desired
to be used, are connected with magnet B, and
when the circuit is closed by the backstop of
the relay the oscillating rod and the escape-
ment are operated, releasing one of the non-
conducting teeth. If a dot is made, the es-
capement willrebound by means of the thread
and spring in time to impinge the next non-
conducting-tooth without having touched g
conducting-tooth with the opposite fork of the
escapement. 1If a longer contact than a dotis
made, for instance a dashismade, then the op-
postte fork will impinge a, conducting-tooth
and the resetting-circuit will be formed and
the wheel returned. For a dash in the call
of the instrument a tooth is cut away at éo.
The tooth just opposite to this break, on the
opposite flange of the wheel, is a conducting-
tooth, so that when the dash is made in the

proper place and the one fork of the escape-

ment passes the cut-out tooth it allows the Op-
posite fork of the escapement to escape a con-
ducting-tooth. Ifa dash is made where a dot
should be made, one point of the escapement

| 10 rest between the cores the insulated

| will eatch a conducting-tooth and the wheel

will return to the beginning of the combina-
tion, and the same thing occurs when a dot is
made where a dash should be made. In case

| such mistake occursin sending a signal or call

the escapement catches a conducting-tooth

and circuit ITisformed through tooth e/, wheel

D, spindle T, core H, battery C, magnet B,

75

yoke 0, spindle L, escapement I, and tooth

!

¢’. This circuit begins to rotate the wheel by
means of the wheel-rotating armature, but as
soon as the wheel begins to rotate the con-
nection is broken at the tooth e’ and escape-
ment I, A continuing circuit IT Iis formed
immediately by means of the auxiliary spring-
plate, armature S being forced by magnetic
attraction into contact with the core H. This
cireuit I I' I passes through core H, yoke b/,
battery C, magnet B, yoke D, end of core N,
spring-plate S, and core II. While circuits

30

Il and IIT are operating, the wheel D is ro-

tated in the direction shown by the arrow
until the pin T strikes the spring-plate S and
forces it out of engagement with the post or

ole

core H, which breaks the resetting-circeuit,

and the wheel is ready for a new signal or
call. This rotary movement of the wheel in
resettingitself is accomplished by the attrac-
tion of the energized cores H H on the wheel-
rotating armature I, the segment-shaped side
pieces of which being elongated are always

95

within the magnetic field. The attraction -

from the cores would ordinarily tend to oP-
erate in a lateral direction, but as the side
pieces are rigidly fixed to the wheel and the

wheel has no lateral motion they move for-

ward, revolving the wheel as they go; but just
before the cross-piece 7 of the armature comes
pin T
strikes the spring-plate S and breaks circuit
111, whereby the wheel is reset, leaving the
wheel free to begin again its forward move-

ment by gravity when released by the escape-

ment. If, however, the proper signal is made
the escapement will pass over each of the
conduction-teeth of the wheel and no circuit
LIor ITTwill beformed at all, but the whecl
will be rotated by gravity until the cross-
Plece ¢ strikes the upright rod J and a new
circuit LTI T will be formed through the up-
right rod J, signal to be operated, battery C,
core I, spindle F, wheel D, wheel-rotating
armature I, cross-piece 2, and post or rod J.
This is the ecircuit that operates the signal
connected with the instrument for which the
call has been sent. .
Ing the proper call any predetermined in-
strument may be operated from the central
station. At the same time all the other in-
struments on the line will have been par-
tially operated, but none of them will have
made a complete operation so as to operate

the signal connected with those ingtruments,
because each instrument will have been reset, -
cach time an electrically-connected tooth
has made contact with the escapement I,

| It is obvious that by using my invention

In this manner by malk-
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any number of instruments may be placed on
a single ecircuit, and any instrument on this
olromt for which the proper call hasbeen sent,
and not any other instrument on the circuit,
may be operated and oontrolled from a cen-
tral office.

I claim—

1. The combination in an electrical instru-

ment in a circuit of a permutation-wheel hav-
ing an armature mounted thereon and at-
taohed thereto, the wheel being in such re-
lation to a magnet that the attmotlon of the
magnet causes the rotation of the wheel, a
magnet and a battery substantially as and
for the purpose described.

9. The combination in an electrical instru-
ment in a circuit of a relay magnet, an es-
capement actuated thereby, a permutotlon-
wheel having thereon two or more series of
teeth arran ﬂ‘ed with conducting and non-con-
ducting teoth as described, to correspond to
a pr edetermined signal or call for the instru-

“ment, an armature mounted on and attached

10 Sz—ud wheel, the wheel being in such rela-
tion to & magﬂet that the attraction of the

magnet causes the rotation of the wheel, a
'looal magnet and a local battery Subqtantmlly

as and for the purpose described.

3. The combination in an electrical instru-
ment in a circuit of a relay magnet, an es-
capement mounted on an osoﬂlotmn Spmdle
a permutotlon—ﬁheel provided Wlth two or
more series of conducting and non-conducting
teeth, an armature on sa,ld wheel, the wheel
1)6'1]10" in such relation to a ma,ﬂ'net that the
attr aotlon of the magnet causes the rotation

of the wheel, a local - magnet and a local bat- |

tery substantially as and for the purpose de-
seribed.

4, The combination in an eleotrloal instru-
ment in a circuit, of a relay magnet, an es-
capement actuated thereby, a permuta,tlon-

wheel having thereon two or more series of

conducting and non-conducting teeth,a wheel-
rotating arm&tm e, and an aumlla,ry spring

&rmature to continue the I'esettmﬂ' local cir-

cult, subsmntmlly as &nd for the purpose de-
sombed

5. The combination in an elootmool instru-
ment in a circuit, of a relay magnet, an es-
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capement aotua,ted thereby, a permutotlon- |

wheel having thereon two or more series of
oonduotmn'and non-conductingteeth,a wheel-
rotating armature, an auxiliary-spring arma-
ture to oontmue the resetting local circuit

and a non-conducting pin on the permuta-

tion-wheel, whereby the resetting-circuit 1is

‘broken, substa,ntmlly as and for the purpose .

desorlbed
6. The oombmatlon in a series of eleot1 ical
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instruments in one circuit each instrument

provided with a wheel having thereon and
attached thereto an armature for a magnet SO

arranged in a magnetic field that a local cur-

rent passing o throu ¢h the magnet, rotates the
wheel, an armature carried thereby, a per-
mutation device whereby the local current is
controlled by the main-line current, and a

local battery, substmntlally as and for the

purpose described.
JOSEPH A. SULLIVAN

Witnesses:
FRANK O. LOVELAND.
JAMES N. RAMSEY.
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