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To all whom it may concern:

Be it known that I, CHARLES H. BUELL, a
citizen of the United States, residing at New
Haven, county of New Haven, and State of
Oonuectlcnt have invented certain new and
useful Improvements in Individaal Signaling
Apparatus, of which the followingis a speclﬁ
cation.

The object of my ‘invention is to provide

10 means wherebyanyoneofseveral stationsupon
the same telephone or telegraph line may be
called or signaled tothe exclusioncf the others.

In an application for Letters Patent of the
United States filed April 4, 1881, No. 29,854,

1z I have described an appdmtus for the same

purpose, in which the bell-ringing devices are

released oroperated directly by an electro-mag-

net in a derived circuit thatis normally bhOI‘t-

-~ cireunited, said electro-magnet being independ-

- 20 ent of th’lt used in settmﬂ the general appa-
ratus into condition for giving a signal.

My present 111\*ent10n 18 deﬂugned to sim-
plify the construction of the apparatus therein
described and to improve its operation.

2z In the accompanying drawings, Figure 1
shows a telephone-line having three stations
provided with my apparatus, and a central-
office switeh apparatus, like that deseribed in
myapplication before referred to, for signaiing

30 to the various stations and for p]acmg any
twolinesinelectrical connection. Fig.2shows
a modified form of escapement and electric
shunting device that may be used in place of
that shown in Fig. 1, but to which no claim 18

35 herein made, 1t h'wmg:, been described and
claimed in my application before referred to.

In Fig. 1, A represents a a polarized electro-
mag netw 1ecelv1n o-instrument of any snitable
00115tr110t1011 plovlded with & neutral arma-

40 ture, B, and a ‘polarized armature, O, the lat-
ter carrying escapement-pallets that engage
with the teeth upon an escape-wheel, D, driven
by clock-work or any suitable pow er. DBear-
ing upon the face of the escape-wheel is a cir-

15 cuit-closing spring, a, joined to the line upon
ohe side of the sta,tmu and forming under the
usual condition of the apparatus a portion of
a branch circuit around the coils of the electro-
magnet A, through the teeth of the wheel D,

shown 1n I‘w. 2, the nature of which will be

rests upon an insulated block, b, iet into the

| the escapement-lever, the wire 2, and the re- go

sistance R, which is approximately equal to
that of the electro-magnet, but may be more or
less, as desired. Iach escapement-wheel 18
provided at one point in its periphery with a
tooth of insulating material, as indicated In 55
solid black, Whem-ebjpr the derived eircuit con-
tammﬂ*thetesmtance isbroken when the wheel

18 rotqted to a point where the toothis engaged

by the armature, thus causing the whole cur-
rent to circulate throun*h the cmls of the elec-
tro-magnet. liach station is also provided
with a gravity-switeh, S, for short-circuiting
the telephone apmratus, and with a sw'mlmg
key, K, which serves, when depressed, to short-
clrcult a resistance, %, so as to mcrewse the
strength of current ﬂowmn' upon the line, and

60_

thus give a signal or call at the central office.

In place of “the escapement and means for
completing and breaking the derived circuif
shown in Fig. 1,1 ordinar: ily prefer to use that yo
readily scen. In this case a star-wheel escape-
ment is used, wkich is impelled step by step
by the movements of the polarized armature
without the employment of a driving-train. ys
The derived circuit is normally fromn the resist-
ance R directly to the wheel D or its supports,
and out through the spring,asinlfig.1. When
the wheel is rotated to a point where the spring .
30
face of the wheel, the derived cir cuitis broken. .

The eqcapemeut -wheel D is rotated tothe de-
sired point for breaking the derived circuit:at
any station by a series of reversals of the line-
current, and the signal is given by increasing
the cmlent to an extent sufficient to overcome

- the tension of the retracting-spring upon arma-

ture B, said spring being adjusted above the
str enn‘th of the revcrsed currents used 1n op-
emtlnﬂ thepolarized armature. The armature go
B is thus made in the present case to release a
wheel, I, upon a train which serves to give a
ubmto:[y motion to the hammer of a bel] I,
in a well-known manner. :
At the central office the devices for produe-'
ing the desired changes in the polarity and ten-
sion of the current consist of a toothed wheel,

94

| N, which is turned by a erank-handle, ‘and
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which vibrates a lever, (x, s90 as to make and
break the short circuit of a battery, , and of
a key, K%, which increases the tension of the
current by short-circuiting the resistance R
Batteries x and y are placed with the same
poles opposed to one another, and x is of ap-
proximately twice the number of cells of .
When «x1s short-circuited y sends, {or instance,
apositive current toline. When the short cir-
cuit of y 1s broken by the dropping of lever (=
battery x overcomes battery ¥ and sends a cur-
rent to line of the opposite polarity and ot the
same strength.

At the top of cach line-strip 4 of the switch-
board isaswitch-lever, i,conncected to line, and
capable of being turned to connect the line
either to one of a series of buttons which are
shownasconnected through a wire, 10, to main-
line or charging battery M B and to earth or
to one of a similar series of buttons connected
to a wire which leads to a key, K3, and to the
singaling apparatus through aswiteh, 5% or dt-
rectly through said switeh to the same appa-
ratus.

At the bottom of each line-strip 1s a switch-
lever adapted to connect said strip to a series
of buttons conunected through wire 12 to the
telephone apparatus M, whose other terminal
is connected with switeh ¢, through which a
connection may be made with ground or with
the terminal button of a series, with any one
of which Lthe lower series of switches may be
thrown into contact. DBy these meansany line
may be connected directly with the telephone
apparatus at the central station and to earth;
or any two lines may be connected together
through said apparatus. Similar telephone ap-
paratus, M/, may be interposed between any
two lines by means of the two upper longitudi-
nal series of connecting-buttons and wires, 8 3.

The terminals 9 9 are trunk-line connections,
towhichanysubscriber’s line may be connected
by the appropriate switeh of the longitadinal
series to which 9 i1s connected. M and M/ are
provided with the usual gravity-switches and
local batteries, as shown. The horizontal se-

ries of buttons 9 may be used for connecting

two lines directly with one another without
passing through the telephone apparatus.

Signals are given to the central office in the
usual way, either by a circuit-breaking key,
which breaks the cireuit of the main battery
M B, to which every line should be normally
connected by its appropriate switch-lever, or
by increasing the resistance in the line, or by
diminishing it. In the present instance the
keys K at subscribers’ stations transmit a sig-
nal by diminishing the resistance.

When the central-office operator desires to
signal any particular station the switch-lever
h of the line upon which it 1s placed is con-
nected to the wire leading to the switch S° and
the pole-changing and tension:-changing appa-
ratus.

The operation 18 substantially as follows:
Normally the insulating-teeth upon the wheels

of that shown.

D at the various stations are in different posi-
ttons with relation to the escapement-lever,
and at all of the stations a condueting-tooth is
in contact with the lever. Two paths are un-
der these circumstances provided at each sta-
tion for the current—one through the coils of
the electro-magnet and the other through the
spring a, wheel I, conducting-tooth, lever,and
resistance .. The diversion of a portion of
the current through the latter path serves to
wealken the magnet A safficiently to prevent
1t from drawing armatore B forward under the
action of the currents used in vibrating the po-
larized armature-lever.

To call any particular station the central-
office operator turns the wheel N, thus produe-
ing a series of reversals of current upon the
line and allowing the wheels D to rotate step
by step. When the insulating-tooth at the
station to be called has been brought into con-
tact with the escapement-lever, thus breaking
the derived circuit, the central-office operator
may, by depressing key IK?, increase the tension
of the current sufficiently to draw down the
armature-lever B and operate the bell-ringing
devices. The bells will be operated at no other
stations, since in them all the derived cirenit
will be closed, so as to divert a portion of the
circuit from the magnet and prevent the full
current from acting upon it.

The apparatusas thus constructedis simpler
and more compact than that described in my
application before referred to.

My invention is not limited to any particalar

construction orformotbell-ringing mechanisto,
and others may be substituted for that shown
as operated or released by the action of the
supplemental neutral armature bB.

Other kinds of escapement mechanisin and
other devices for breaking the derived cireuit
at the proper point may be employed 1n place
So, also, other pole-changing
and tension-changing devices may be substi-
tuted for those described.

No c¢laim 1s herein made to the central-office
apparatus herein shown, as that is described
and claimed 1n my application filed April 4,
1881; nor do I make any claim herein to the

combination, with an escapement or ratchet

wheel,of anarmatuare foroperating it, arranged
to both torm part of the same shunt-circuit,
as this is claimed in my application filed April
4, 1881.

What I claim as my invention 15—

1. In a step-by-step signal mechanism, a
polarized electro-magnetic receiving-instra-
ment coutrolling step-by-step circuit-breaking
devices, and provided with a supplemental
neutral armatuare controlling the bell.

2. Incombination with bell devices and step-
by-step mechanism which serves to throw the
bell devicesinto and out of operative electrical
condition, a polarized electro-magnetic receiv-
iIng-istrument provided with a supplemental
neuntral armature. |

3. T'he combination, substantially as de-
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seribed, in an individual signaling apparatus,
of a metal escapement-wheel connected to the
main electric circuit on one side of said appa-
ratus, and provided with an insulated tooth,
and an escapement-lever having condueting-
pallets electrically connected with the cireuit
upon the other side of the apparatus.

4. The combination of an electro-magnetic
receiver provided with a polarized and a sup-
plemental neuntral armature, a circuit closer
and breaker normally closing a branch circuit
around the electro-magnet, devices controlled
by the polarized armature serving to operate
the circuit-closer so as to break the branch
circult at a predetermined point in its move-
ment, and bell-ringing devices operated by the

supplemental armature, substantially as de-
seribed. | |
5. The combination of step-by-step meechan.-
ism, an electro-magnet in the main-line eirenit 20
controlling said mechanism, a derived ecircuit
around said magnet controlled by the step-by-
step mechanism, and containing a resistance,
and a supplemental armature for said electro-
magnet controlling the bell-ringing devices, 23
and adjusted above the tension of the line-cur-
rents used in operating the step-by-step mech-
anism.
' CHARLLES E, BUEILL.
Witnesses: |
EMMA M. GILLETT,
WATSON J. NEWTON.
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