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Unrrep StaTes PATENT OFFICE.

JAMES H.

CARY, OF BOSTON, MASSACHUSETTS.

INDIVIDUAL SIGNALING APPARATUS FOR TELEPHONES.

SPECIFICATION forming part of Letters Patent No. 281,450, dated July 17, 1888,

Applieation filed March 12, 1883,

(No model.)

To all whom it may concerm:
Be it known that I, JAMEs H. CARY, of Bos-
ton, In the county of Suffolk and State of Mas-

sachusetts, have. invented certain Improve-
ments 1n Indlwdual Signaling Apparatus for

Telephones, of which the following is a Specl- 3

fication.
- My invention relates to electric signaling:

and its specific object is to provide simple yet

yet pertectly-efficient devices whereby a large

number of sub-stations may be connected in a

single line-cireuit, all of the stations being per-

- fectly controlled - by a central statmn and

15

-whereby each of the said sub- stations may be

signaled to the exclusion of the others, when

communication therewith is desired.

In Letters Patent granted to me October 10,

1882, No. 265,753, T have described an individ.
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ual mgnalmc-‘ apparatus in which, at each sub-
station, an electro- magnet pr 0V1cled with 2
neutral armature i 1s arranged torotatear &tchet
with a step-by-step movement by means of
successive electrical pulsations of definite di-

rection, which are transmitted over the line

from the central station. Each of these ratch-
ets 18 combined with a circuit-breaking device,
which, at a definite point in the rotatlon of the

r&tchet differing for each station, is brought |

Into a,ctlon and actuated to 111131*0611166 1nto the
main-line circuit a call-bell magnet, which,
when so introduced, may be rung by rapldly |
alternating currents transmitted from the cen-
tral St&tlon |
My present invention is an 1mprov ement on
the foregoing patent; and it consists in com-
‘bining with a series of sub-stations signaling-
instruments of the character desellbed there-

‘in, a second series of signaling-instruments, in

Whleh the call-bell electro-magnet is- mcluded
in a local-battery ecircuit normally open at
two separate points, and 1s thus adapted to
become operative only when the local circuit
is closed at the said two points &multaneously
The signaling-instruments of the second series

are also oper ated by ratchets and brought into

- their ringing position, which differs for each

50

‘movement.

one of the series, by means of a step by-step

The method of producmﬂ' the swnal in the

bells of the second’ series differs lll&t@l]’hl]y |

from that of producing a signal in those of the
- first, and therefore by combmm g both series in

one system I am enabled to connect a greatly-
increased number of sub-stations in cireuit on
a single line without impairing the individu-

ality of any ofthem, foralthough two bells—one

of each serles—m&y be mmultaneously brought
to the ringing-point, only one of them is rung

| because each will only respond to its propel

method of manipulation.

In the drawings which form a part of this
Specification, Kigure 1 shows a diagrammati-
cal represent&tlon of a portion of an electrleal
signaling-circuit including the signaling ap-
pamtus of two sub- St&thﬂS one of whmh 18

‘adapted to work on the plmclple described

in‘the patent hereinbefore cited, and the other

adapted to operate as hereinafter described..

Fig. 2 represents a part of the apparatus hav-

ing certain differences in details of comnstruc-

tion. Fig. 3 represents a diagrammatic view,
showing a polarized bell.

I have deemed it sufficient to show but one
apparatus of each class, it being perfectly ob-

vious that the number of each class that can
be successfully operated on one circuit depends

solely upon the number of teeth in the ratch-
1 efs.
“scribed any central- station transmitting or con-

Moreover, 1 have not herein shown or de-

trolling apparatus, since I purpose to use the

devices which I have described in a prior ap-
plication filed October 23, 1882, No. 74,944,

“which consists of suitable reversing-keys, com-
‘bined with a magneto-generator and adapted
| to transmit at will constant electrical currents

of either direction, or constantly-alternating

currents, according to the key pressed. In

the dr awmgs, 1 represents a sub-station fit-

| ted with apparatus adapted to close a local

circuit through the electro-magnet of a call-

bell, and give a signal after a definite number
of pulsations, provided the controlling-cur-
rent continues to flow in the main-line circuit;

and 2 represents a sub-station provided with

apparatus adapted to Introduce into the main
circutt a polarized bell, arranged and con-

structed to ring when a sucecession of con-

stantly-alter natmo* currents are sent to line.
I will first descube the mechanism of the

| apparatuses, and then trace the electrical cir-
cuits and connections thereof. |

The apparatus at station 1 consists of a disk,
‘b, having at one point of its periphery a stud
or cam, ¢, and mounted, together with a ratch-
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ct-wheel, d, on an arbor, ¢, which also carries
on its front end a pointer, p, adapted to ro-

may occur while the stud ¢ of its appardtus 18
passing the spring 7, this bell is so adjusted

tate therewith, and by its position with refer- | that it will not strike under the brief impulse

cnce to the face of a dial, e, 1indicate the con- |

dition of the line. The ratchet-wheel d is, by
a sultablenon-conducting bushing, z, insulated
from the arbor @, and is adapted to be rotated
by the successive reciprocating motions of the
pallet o on the end of the lever g, this being
attached to the armature ¢, which is pivoted
in the support or bearings 7.

An electro-magnet, h, when energized by
passing currents, attracts the armature, which,
when unattracted, 1s withdrawnfrom the said
clectro-magnet by the retractile spring m.
When the armature 1s attracted, the pallet o of
the lever y slides backward over the teeth of
the ratehet d, and when the attraction ceases
and the armature is retracted by the spring m
the pallet o engages the ratchet-teeth, forcing
the ratchet, its arbor, and the disk b one step
forward, and these to and fro motions are re-
peated as often as the magnet is charged and
discharged.

Immediately in the rear of the lever  1s a

- spring or other contact-plate, b, supported in
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any suitable way, while on a block of non-con-
ducting material, &, the other springs are sup-
ported, one of them, 7, being arranged to press

upon the arbor «, as shown, thus subserving |

the double purpose of making an electrical
connection therewith, and of serving asa fric-
tion or retaining brake whereby the arbor and
ratchet are maintained in position during the
retraction of the pallet o for a second stroke.
The other spring, j, is, at its free end, nor-
mally out of contact with any part of the ap-
paratus, but 1s adapted to come into contact

with the stud or cam ¢ when by the rotation |

of the arbor the stud i1s brought within the
range of the said free end of the spring.
A 1s a signal-bell, and B a local battery:.

The three springs 1, ¢, and 7, together with the |

armature-lever y and the bell A, are all in the

circuit of the local battery when the same is |
completed, and the said circuit may be traced |
as follows: from one pole of the battery B.by |

wire S to bearing », and to lever y, and from
the other pole of the battery to the bell A and
by wire 9 to the spring j. Irom thespring i,
which forms the back contact with the lever
iy, @ wire, 10, 1s led to the spring ¢. The lo-

cal cireuit, it will be seen, is normally incom-

plete, being open at the free end of the spring

55 J, and also at the free end of the spring t.

60

When, by successive impulses, the arboris ro-
tated until the stud ¢ 18 brought into contact
with the spring j, the bell may be rung by
causing the armature g to be steadily attract-
ed to1ts magnet, and thus closing the local
circuit at its second open point at the spring

{. Since the position of the cam ¢ upon the

disk b differs from the several stations pro-

vided with this class of apparatus, it is clear |

65 that no two bells of this class can be rung at

011CC,.

To prevent asinglestroke of any bell, which |

F

that may be given while the stud and spring

70

are 1n contact while passing one another in a

bell nearer the central station than the once
whieh it 18 desired to ring, but will require
the cumulative action due to a longer closure
of the circuit before 1ts vibrations acquire sut-
ficient amplitude to enable the hammer to
réach the bell.

The apparatus of the second class, as shown
11 sub-station 2in the drawings, is of the gen-
eral construction described in my former pat-
ent, which I have hereinbefore cited, and con-
sists in- certain instrumentalities arranged in
the following manner:

As in the apparatus shown at sub-station 1,
an arbor, «, carries a disk, b, a ratchet-wheel,
d, and a pointer, p, the latter being adapted
to move coincidentally with the motion of the
arbor over the face of the dial ¢, and thus in-
dicate by any prearranged code the condition
of the line-cireuit. In this apparatusa noteh,
¢, takes the place of the stud ¢ in the appa-
ratus of station 1, and 1t is furthermore not
necessary to insulate the ratchet-wheel d from
arbor a. |

An electro-magnet, 2, furnished with an
armature, g, supported on pivots in the bear-
1ngs #, operates by means of a suitable lever
and pallet the ratchet, and rotates the arbor
with the same step-by-step motion hereinbe-
fore described, when successive electrical im-
pulses are transmitted over the line-cireuit.

Two contact-springs, ¢« and 7, are mounted

upon a bloek, &, of non-conducting material,

and are both normally in contact at their free
ends with the mechanism, the spring 5 nor-
mally resting upon and in contact with the
periphery of the disk 4, and the spring ¢ rest-
ing at all times in {rietional contact with the
arbor ¢. The main-line eircuit, after passing
through the electro-magnet helices &, contin-
ues by wire 1 tothe point 12, where it bifur-
cates, one path leading by wire 2, spring 4,
arbor a, disk 0, and normally by springj to
the point 14, and thenee to ‘‘line out,’’while the
other path may be traced from the point 12,

| through the polarized bell C, and thence by
wire 3 to the point 14, where the two pathsre-

unite and pass outward to the carth-or to the
next station. Inasmuch asthe path which in-
cludes the bell C is of much higher resistance
than the other, the said bell 18 praectically
short-circuited as long as the spring j bears
upon the disk 6; but when, in the rotation of
the said disk, the notch ¢’ passes underthe end
of the spring 4, the shortcircuit is broken and
the only path for the line-current is through
the bell C, and if at this point the motion of
the arbor and disk i stayed and a series of
alternating currents sent the neutral armature
g of -the controlling-magnet will not respond
thereto, by reason of the retracting-spring m;
but the polarized bell C will be rung. The

frictional - contact spring 4, which presses
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forming a part of the local clrcmt serves the | time at the 1111g1ng point..

10

I35

20

25

30

35

40

45

50

231,450'

purpose of a brake, and counteraets any tend-

ency to lost motlon on the pfut of the said
shatt.

Instead of the notch ¢, asmall piece of non-

conducting material me} be let into the edge |
of the disk b in a manner well understood.

In practice, instead of a rigid pallet, o, on the
end of the armature- 1ever it will be found
convenient to use jointed or pivoted pawls
suttably attached to said lever.

Fig. 3 is another form of apparatus ab sta-

tion 1 wherein the impulse given to the ratchet-
wheel d is produced by the attraction instead

of theretraction of the armature. An electro-
magnet, %, in the circuit of the main line is
pr 0V1ded Wlth an armature, g, supported in
the pivots n. Whenthe armature is attracted
by means of its lever y and pawl-extension f
the ratchet-wheel is caused to advance, carry-
ing with it the disk 4 and stud e, whleh to--
gether with the ratchet, are fasteued to the
arbora. ¢isaloecal- clrcmt contact-point. As
in the No. 1 bell, K is aninsulating-block sup-
porting two Splmgs jandi. A isacall-bell,

and B a local bmttely When the ratchet is
by successive pulsations rotated until the stud-
¢ will on the next pulsation make contact with

the spring j, the next pulsationis continued for
some time, causing the lever 4 to come in con-
tact with the spring ¢ at thesame time that the
otherspring, j, makes contact with the stud e,
and maintaining both contacts as long as the
bell 18 desired £0 ring. In this case it is not
necessary to insulate the ratchet. |

It will be of course understood that althou n*h
1 have shown but one bell of each of the two

classes described, the purpose of my invention |
18 to connect a number of both kinds on the
same circuit, and they may be arranged in any
IFor example, six of theclass
as shown as placed in sub-station 1 may be.
placed consecutively, and be succeeded by six
of those desecribed as connected in station 2,

preferred or der.

or they may be arranged alternately from one
end of the circuit to the other;
one of the first series may have 1ts ringing-
point identical with one of the second, the two
cannot ring at once, because one of the two
rings only by the &pphcatmu of constantly-

wlterllatinw currents, whilethe other ringsonly

by the apphcatwn of a steady, constant, 'm.d-'

- unbroken current in the main line.

55

I am aware that heretofore individual sig-

“nals have been operated consisting of a signal-

60

bell in a local eircuit normally open at two
points, both of which arerequired to be closed.
before the signal can be -given; and I do not
therefore broad]y claim such a si 0‘1121,1 My in-
vention, however,

cireuit, and that the object of the doubly-open
local cwemt in one set:is to maintain the bells

of that set quiescent when the corresponding-

but, although

differs from the above, in
that 1t comprises two sets of signal-bells capa--
ble of being operated 'differently on the same

Al ————

Having now descubed my mventlon 1
claim— |

p
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1. The eombnmtmn of a2 main lme Q Series

of sub-stations located thereon, swnalmn ap-

paratus at.oneormore of the Smd sub- stm;mns,
congisting of a bell in a local cireuit normally
open at two points, a circuit-closer actuated by
an ‘electro-magnet 1110111(16(1 in the main-line
circuit to close the local circuit at one of the

| said open points after a definite number of
| electrical pulsations have been transmitted
| over the main line, and a second circuit-closer

#

75

So

adapted toclose thesecond open point and give

the signal when a constant current is tla]:lS*
.mltted over the main line immediately after
the said definite number of intermittent pulsa-

tions, and signaling: appamtus of  different
charaetel at the remaining sub-stations, con-
sisting of a signaling-bell adapted to 1111ﬂ only
when 1&1:)1dly alter 11&13111@ ‘eurrents are frans-

mltted a short circuit normally surrounding

the said bell, a circuit-breaker, ‘and aetuatmg

devices ther efor adapted to be opel ated by an

electro-magnet included in the main-line cir-
cuit, and o open the short ecircuit and intro-
duce the signaling-bell in the main line after
the transmission of a definite number of elec-
trical impulses, substantially as and for the
purposes described.

2. ‘The combination, Substantlally as herein-
before described, in an electric signaling-¢ir-
cuit, of a series of polarized Swnalmﬂ bel]s

each nor mally short-circuited from the main

1 line, and devices, as indicatéd, adapted to

break the short clrcult and 111t1 oduce the said

bells into the main line after a predetermined

number of electrical pulsations, the said num-
ber differing from each bell of the series, with
a series of vibr ating or trembling bel]s, each

9o
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in a local eircuit normally open at two points,

devices adapted, after a definite number of
electrical pulsatlonq differing for each bell of
the series, to close the said local circuit at one
of the nor mallV -open points, and other devices
adapted, when a constant current is trans-
mitted over the main line, to close the loeal cir-
cuit at the second of the normally-open points,
whereby two series of individual S]G]]EL]II]‘J
apparatus may be operated on a smgje hne
and. the 11111111)91 of sub- St‘Lthl’lS greatly in-
creased.

3. The combination, in an individual signal-
ing-instrument, of an electl o-magnetina main-

1111(—:-, circuit, an ar mature, ar mfmtme -lever, and
Shaft.

pawl therefozt 2 ratchet - wheel and
adapted to be eng gaged .by the pawl and ro-

-tated by means of suceessive electrical 1m-

pulses transmitted through the electro-mag-

net, a local circuit normally. open at two
| polnts, an electric bell included therein, a

circuit-closer consisting of a disk fixed on the

‘ratchet-wheel shatt and carrying a projecting
cam and a contact-spring, the said cam being

adapted to come into contact with the said

bell of the other Set 1S to'be rung, the corre- | Spllllﬂ‘ aftel a deﬁmte numbel of pulsat]ons
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and close the local circuit at one of its nor-| Intestimonywhercof I have signed my name
mally-open points, a second circuit-closer, con- | to this specification in the presence of two sub-
sisting of a terminal spring and a contact- | seribing witnesses, this 9th day of March, 1883.
point on the armature-lever, and a contact-
5 spring bearing upon the ratehet-wheel shaft JAMES H. CARY.
and adapted toform a part of the local cireuit,
and also to bear frictionally upon the said Witnesses:
shaft and prevent any lost motion thereof, C. I'. BROWN,
all substantially as and for the purposes de- A. L. WHITE.
10 Scribed., | L
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