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To all whom it may conceri:

Be it known that I, JAMEs H. CARY, of
Boston, in the county of Suffolk and State of
Ma,ssachusetts have invented certain Im-
provements in Signaling Apparatus for Tele-
phone-Exchange Systems, of Whlch the fol-
lowing is a slz)eclﬁc&tlon

This invention relates to signaling appal -
tus for use in electrical systems, particularly
to telephone systems, where a number of sub-

a central operating-station.

My invention h'LS for 1ts object to provide a.

~ new and simple system of calling any particu-
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lar sub-station without signaling any other

sub-station on the line; and it consists in the

employment of mag neto currents varying in

direction or polauty, whereby the different

~~ parts of mechanism at the sub-stations are op-
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erated to effect the desired results. I employ

. at the central station a magneto or dynamo

_25

machine which -may be operated with keys,
that the depression of one key sendsa current

or pulsation of one polarity to line to cause |

the dials or pointers of all the instruments at
the several sub-stations to rotate one number

. or step until the number wanted is reached,

- and then by continuously depressing another
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key or keys an intermittent current or a cur-

rent composed of reversals of polarity will be

. sent to line and ring a bell, after which a cur-

rent of opposite polarlty to the first used is

sent to line by depressing a third key for the

umson .
~ In carrying out my invention, suppose that

 the 1ndividual signal mechwmsm shown and
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described in Lettels Patent of the United

States granted to me October 10, and in an

apphcatmn for Letters Patent for an improve-
ment insaid mechanism filed herewith, is used,

sald pending application showing a polamzed
armature (not shown in said patent) adapted
to rotate between the poles of the electro-mag-
net, and adapted, when in one p051t10n to ar-
rest or prevent the rotation of the circuit clos-

ing and breaking shaft, constituting a nunison |
device. In this case a current of one polarity

- purpose of setting all of the instruments at
35

|

[ with post 1, by 2 wire, k.

central station.

' at the several sub-stations to unison, the cur-

rents causing the polarized armatur eS to move
in the proper direction to arrest the pins upon
their shaifts, and so unison and lock them.

Currents or pulsatmns of opposite polarity be-

ing now sent to line, the polarized armatures

are attracted to the opposite pole of the electro-
magnet, permitting the several shaifts to rotate
to the numbel of pulsations sent to line.

| When the circuit-breaker at the required sta-

tion has operated to break the Line and open

the circuit through the bell to ground, cur-

rents of alternating or of rapidly- reversed Po-
larity are sent from the centr&l station to cause

| the bell to ring.

I may employ any bell I choose at the sub-
station. Ordinarily I prefer crank magneto-
bells, by which a sub-station can Sign&l the
The generator at the central
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station, used for the purpose of signaling, may

also be used in all the operations of said sta-
tion requiring electric energy, all of which I
will now proceed to spemﬁca,lly describe and
claim.

In Figure 1 of the accompanying drawings I
have represented the various circuits and keys
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required in a central station, and a metallie ¢ir- -

cuit connected to said Statlon having in its cir-
Figs., 2 and 3 are dia-

cuit six sub-stations.
grams to show the ecir cuits thr ough an indi-
vidual circuit-controlling appar atus.

In Fig. 1, B is a magneto-generator of the
Siemens armature type, its armature A ar-

‘ranged to be rotated by the pulley w upon one

end thereof. Upon its opposite end is the

which press the springs ¢ and j Bearing

againstthe ends of thearmaturearespringsgyg'.

A’18 a board, on the upper side of which are

nected by wire d’ 130 commumtm -Sspring 4 and
post: 4 to the other spring, ¢.

« and « are strap-keys connected to posts 2
and 3, respectively. The anvil of key a 1s con-
nected t0 post 1, and the anvil of key « also
C is another board,
having at its upper. end the binding-posts 5,
6, 7,and 8. ¢ and w are strap-keys connected

will be sent toline to b1 ing all the instruments | to'ﬂ’ether at thelr free ends by the block 2, of in-

commutator A; against the opposite sides of 85

‘the binding-posts 1,2, 3, and 4. Post1iscon-
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. ]l.Ot:HSG:aztflle. line-wire will be grounded atthe .
oo last sub-station, and also from key w.

osend a
o pressed to malke eontact 'with the anvil b, the
- elreuit being from- commutator-spring -y, wire
o 20

o taet o, key £, to line D
~pulsation, the key «' '1s depl?‘OSSPd when the -
Ccireuit will be from commutator-spring 4, wires
" and ¢; back contact o, key:«, wires d"and
back: contact 0, key {, to Jine: D and: b&@l&.? by?
wire E to ]x(}V u wires sy and ¢, to: key ', an-

sulating: :material.
against theu back - contacts, o p.
is made from armature-spring.g:by wire f, re-
sistanee R, to post 5 by wire k, to-anvil », and
Arom Spr nw gy by wire f7; to post 0, wire. 1, tO:
anvil:s.
- avive D to post 7, wire 7 to back contact o, and
o frompost 3, by wire ¢, topost 8, wirem, to back

o 2oeontact pl
o
R back again, by wire E, to Ley .

1n the drawings, no current goes to 1ine,;

lai

Said keys: normally rest
Connection

From post 2 conneetmn 1s made by
From the key ¢ the lime-wire D
runs to the sub-stations 1, 2, 3, 4, J, and 6, z‘md

o TE S undel stood w hcn a2 metftlhc 011*{311113 is

negntwe cuarrent to hne the key « 18

d" d, anvil b, key «a, wires " and [, back con-
. r—["!

a ?Vll c, "wn oSl mld dandd, commumtor -Spring :

e

. ?.5.;111(1 T, to spring ¢,

R o send an 11t611mt111?* current, the keys ¢
SRR i:mul ware simultaneously: pressed to their an- .
vils, the cireuit in this case being from '.S%prinfg? {
. aq,' wire f, resistance R, wires f and &, anvil

- Lev t, line: D fmd I, ]\ey w, anvil s, wires n
; When not usmn 2 Ie-
- tallie “etreult, the cn*cmt ‘Would Of course be

s

n*rounded at Lw .

specml form of mechanism in my Letters IPat-
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ent referred to, as I may apply it to any de-
vices necessitating the operations specified.

The office of the resistance is to wealken the
pulsations going to line to such an extent as
not to disturb the armatures of the sub-station
instruments intervening between the central
station and the sub-stationto be signaled. The
rapid reversalsemployed will also tend to keep
said armatures from moving, as there 1s not
sufficient time between said reversals for the
said armatures to become magnetized and de-
nnﬂnetl?ed

In Fi o, 2, T have shown the connection of the
parts of the circuit-controlling apparatus de-
scribed in my above-named Let.ters Patent and
pending application to illustrate the operation
of bringing the said apparatus toaunison-point.
When a current of a given polarity—say posi-
tive—1is sent to line to bring the instruments
to umison, the polarized armature I? 1s attracted
to the pole M, as shown in full lines, causing
the bent arm thereof to swing across the path
of the stud IR in the shaft e When continu-
ous pulsations are sent to line and cause the
shait ¢ to rotate by means of a step-by-step
movenent, as shown and deseribed 1n said
Letters Patent and application, the stud R
strikes against the curved end of armature
2. This result takes place 1n all of the appa-

In the
normal condition of: the:apparatus, as shown : EEEEEEEE
To {:tion with: spring m, diverting the path of the. . . . . -
| electrie current from line ouf towire 3, 8pring i
{ 4, which rests upon 'shaft'ef to 'Sprin'ﬁ*l bellB,
35
| 'To cause the bell B to ring: 1t 1s neeessary to. -+ ¢
use short gquick ipulisations; of both polarities:
in corder - that the parts: . . -
‘Dbrought to the desired portions by continuocus 1 1
- currents of opposite polarity may not be dis-.
turbed,

send a positive

I do not confine the usé, df thls bystem to the@

| to come to unison.

at-a-sub-station,

rapidly reversed,

mtus at the SGVG]“EI sub- stations, efm‘smﬂ theni -

tive polarity is sent to line, which releases the

(whichiscaused toring; )and lineoutorgr ound.

TThis is done- while the partsof the sub-station. :

When all the mstruments: SRR
are at unison, a current of opposite or nega- - - .
L/cNERREEE

carmature I2 and causes it to beattraected tothe
opposite pole of the eleetro-magnet M and . -
make a: free path:for the stud. R,
requisite number:of: negative:
sent toline to rotate the Sh&f‘b € to bre&k the eir-
r-cmt at the desired sub-station. : S B
- In Kig. 3 are shown the 1)‘11‘135 Of the emltl 01 eliiigiio
= -.1111g: apparatus necessary to break thecircuit . .. - -+
- The shaft e being caused to:-.
rotate as - deseribed, the circuit-breaker o de- o
presses the spring « from its electrical conmee--+ - ¢

‘Now, the . -
1)111531310118 aTe

o
and: thus defeat the desived: result.:::

to be signaled -are in position shown: i I‘lg 3 3T

i the manner: pre VlOUSly descl 1bed
IGl‘LlI]l———-=i::- -

ments, and an electro - mechanical circuit-
changer in the main circuit, adapted to break
the said shunt and introduce the signal-bell

into the main circuit after the transmission of

a definite number of electrical impulses, with
transmitting devices at a central station, con-
sisting of a magneto or dynamo electric gener-
ator, suitable connections {from the commutator
thereof to keys, whereby currents of constant
direction, reversible at will, may be transmait-
ted to line, and other connections from the gen-
erator,independent of the commutator,to other
keys, whereby rapidly - alternating currents
may be transmitted to line, for the purposes
specified.

2. The combination, in a system of electrical
signaling, of a magneto-electric or dynamo-
electric generator provided with a commuta-
tor, a main-line signaling-circuit with two or
more sub-stations located thercon, and suit-
able controlling-keys placed between the said
generator and the said main line, two of which
are connected with the commutator and the
remaining two with the generator, independ-
ent of the said commutator, whereby when one
of the commutator-keys is operated currents of
a, definite and constant direction are sent to
line, and when the other commutator-key 1s
operated constant currents of opposite diree-
tion are sent to hine, and whereby when the

: - ' SR & LT
1. The cmnlnnatwn substantmlly as herem-: S

| beforedesmlbed ina syﬁstem of individnal elec- 01 0
trical Sign_:ﬂing,-_ of a main-line ¢ireuit, twoor =
‘moresignaling-instruments adapted.torespond: ..
‘to electric pulsations of rapidliy-alternating di- _
| rection included therein, a shunt or branchcir- - -
cuit -round each of :the :said. signaling-mstra- .-+
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- breakers, (one for each bell,) each consisting of

I5

20
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281,614 . - . .

two independent keys are depressed the com- | commutator and the main 1111@, and adapted to
mutator is cut out and currents of rapidly- | send constant currents of given direction to
alternating direction are sent to line, substan- | hold the polarized armatures of the circuit-
tially as descrlbed changers in position to lock the ratchet-shafts,
3. The combination, in an electrie signaling- | a second key connected between the other side
circult,substantially as hereinbefore described, | of the commutator and the line, and adapted to
of a series of electric bells adapted to respond | send constant currents of 0131)081te direction to

30

to rapidly-alternating currents, each of the | unlock the said ratchet- shafts, and by succes-

sald bells normally shunted from the main cir- sive impulses, differing in number for each
cuit by short-circniting springs, and a series of | bell, to open the shunt-circuits of the receivers
electro-mechanical circuit- chzmners or shunt- | and intr oduce the said bells into the main eir-

an electro- magnet with neutral and polarized. between the generator and the main line inde-
armatures, the former actuating a ratchet- | pendent of the commutator,and adapted to send
wheel Shaft and cam, to open the short cir- | rapidly-alternating currents to line, whereby

cuit round the Sign&l-—bell_ and introduce the |
same into the line-circuit after a predeter- | cuit, may be rung.

mined number of electric impulses of definite In testimony whereof L havesigned my name
direction, and the latter adapted, after a single to this specification, in the presence of two sub-

impulse of opposite direction, to swing into the seribing witnesses, this 19th day of October, A. 45

path of the unison-pin on the ratchet-shaft and D. 1882.

form & stop or zero, at which all the instru- | JAMES H. CARY.
ments may be brought to unison, with a mag- |  Witnesses: | |
neto-generator provided with a commutator, a - GEo. H. OAR‘Y

key connected between one side of the said | - A. L. WHITE.
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cuit, and a .third and double keyr connected

40

the bells,when br ounht into the main- ]1116 cir-
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