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UNITED STATES

PaTENT OFFICE.

CHARLES G. CURTIS AND FRANK B. CROCKER, OF NEW YORK, N. Y.

TELEPHONE CALL SYSTEM.

SPEGIFICATION forming part of Letters Patent No. 230,530, dated July 27, 1880,
| Appliration filed March 9, 1880 (N'o model.) - )

To all whom it may concerr.:

-+ base B and carrying an armature, &, in front of

Be it known that we, CHARLES G. CURTIS | the poles of magnet A. From the lower end

and FrRANE B. CROCKER, citizens of the

United States, residing
county of New York and State of New York,
have invented new and useful Improvements
in Telephone Call Systems, of which the fol-
lowing is a specification. | |

This invention relates to a call or signal sys- |
“which bears against the flat face of disk K,

tem and apparatusforusein telephonicorother

cireuits in which a series of stations are called

from a central station, its object being to pro-
vide means for calling from the central station
any particular one of the series of stations
without signaling or producing any efiect at
any of the others comprised in the same Clr-
cuit, and without the aid of local batteries or
clock-work requiring to be wound up at the
stations. 1

It consists, mainly, in a-series ot electrical
signals arranged at separate stations ona main

line connecting with a central station,1n com- |

bination with devices at each station for nor-

mally short-circuiting each of said si gnals from

the main line, and mechanism at each station
for shunting the entire current from the main
line through any one of said signals separately,
as desired, by means of a predetermined num-
ber of electrical impulses sent over the main

line from the central station, as more particu-

larly hereinafter described.

In the accompanying drawings, Figure 1 1s
in elevation, of a call apparatus con- |

a view,
structed according to our invention.
Nlustrates a modification of the same.
lustrates another modification, and Fig. 418

Fig. 2

. -a plan view of the same.
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“magnet, C, said

The letter A, Fig. 1, designates an electro-
magnet secured to a suitable base, B, and hav-
ing one of its cvil-terminals, a, connected with
a binding-post, b, from which leads the main-
line wire L, while its other coil-terminal is con-
nected, by a wire, ¢/, with the coils of a bell-
bell-magnet being also con-
nected with the metallic bell-hammer arm ¢,
which is normally drawn against a contact-
plate, d, by means of an adjustable spring, e.
The ¢ontact-plate d is connected by a wire, f,
with a binding-post, g, from which leads main-
linewire L/, |

The letter H indicates alever mounted upon

|||||||

at New York, in the |

of the lever H projects a hooked spring-pawl,
I, which engages with ratchet-teeth formed on
the periphery of rotary metallicdisk K, mount-
ed upon a stud projecting from base B, and !

is a retaining-pawl pivoted to the base and

also engaging with the teeth of said disk.
The letter M indicates a confact-spring

andis connected, by a wire,m, with the:wire a'
at a point between the two magnets A and C,
and a wire, m/. connects the metallic stud upon
which disk K is moanted with wire f ata polnt
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between contact-plate d and binding-post g.

The wire m, spring M, disk K, its supporting-
stud, and wire m/ form a short circuit, over
which the electric carrent flowing from the
main line is normally diverted from the bell-
magnet C. -

Tn the face of the metallic disk K is sunk
flash a plate, n, of hard rubber or other Sult-
able insulating material, in position to come
under the entire contact-surface of spring M

“once in every revolution of the disk, thus

breaking the short circuit before referred to.
The letter o indicates a pin or stud project-

ing from the face,of disk K, and pis a leat-

spring secured o a stud, g, and projecting

| above and in the path of pin o.

Each station in the circuit is provided with
a signal or call apparatus, as now described,

with the telephone apparatus and main line
by means of any well-known or suitable con-
nections and switches. ' .

The disks K at all the stations are normally
in position to short-circuit the call-bell, and
the insulating-platesnareatditferent distances
frcm the springs M in all said stations, so that
tbe pawl I, taking one tooth at a time, will re-
qaire to make aditierent nuamberof movements
to carry plate » under spring M at each sta-
#ion, such movements being produced by elec-

f

‘nets A, operating-armature h, and lever H.

' 'When, now, it is desired to call a cerfain sta-
) tion from the central station, the proper num-
{ ber of impulses are sentover the line to bring
| the insulating-plate n of the station to be called

under its contact-spring M. The short circult

trical impulses over the main line and mag-

. )
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and which may be arranged in proper relation .
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through the disk is then broken, the current | hooked sprmg pawl fixed to the lower end of

flows through magnet G, and the bell will ring.
At no other statlon 1s the short ¢ireuit through
the disk broken, becanse each station requires
a different number of impulses to produce such
effect, and therefore at only the station called
will the bell be rung, the otbers being unan-
noyed by calls not intended for them.

It is true that when the disks K are being
moved step by stepin order to place in condi-

- tion to be called a station requiring a larger

number of impulses the bell will ring as the
pl&te n passes the spring M at the stations re-
quiring smaller numbers; but only one or two
taps will be sounded, and even this may be
prevented by so adjusting the tension of the
retractile spring e of the bell-hammer that an

- extra or stronger battery-current than is used

20

to move the disk K must be sent over the main

line in order to ring the bell after the disk has

been so turned as to break the short circuit
and place the bell in circuit with the main line.
The pin o and spring p constitute a unison-

- stop, by means of which the disks at all the

235

stations may be set to a proper starting-point

- when from any cause they have become disar-

30

ranged or confused in such manner that the
operator at the central station finds that by
the prearranged number of impulses for a par-
ticalar station he cannot call said station.
The spring p is of such stiffness that it can-
not be forced aside by the pin o when the disk

. K 1s driven by the ordinary current which is
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used to drive said disk, and therefore if, when
the stations are found to be out of unison, 2
number of ordinary Impulses corresponding to

the number of teeth in each disk are sentover
the main line and magnet A, the pins o of all
the disks will be caught by the springs p, and.

the disks retained in a position from which it
18 known just how many impulses are required
to move each sufficiently to break the short
circult which cuts-out the bell. In order, how-
ever, to move the disk so that pin o will pass
springs p, an extra or stronger than ordinary
battery-current must be sent over the main
line. - The increased strength of battery re-

~quired 1s readily secured by adding more cells

to the ordinary main batteryin any well known
or suitable manner. -
In each case, after the line has been used,

the instruments must be all restored to the ] 111-
itial unison-point—that is, with the studs in

contact with the springs and the first impulse
over the line must be sent from the nor unl and
extra battery Lomblned in order to (,arry the
studs past the springs

In the IIIOdlf.lC.:lthH showu in I‘lg 2, the lel:-

ters A’ and B’ designate electro-magnets’on

the main cirenit, as is also the bell- -magnet U,
which operates a continuously-ringing elect. 1(,
bell. This bellisshort-circuited from the main-

line connections «’ and f” by means of wiras

05

ture ' of

w W' and u @/, and so prevented from 11ugm )

under ordinary circumstances. | |
H’1is a lever, to which is attached the alma,

the slectro-magnet A, and 1’ is

i

Iu
-

lever H’, the movement of which is limited by
stops S S2, The stop S° limits the movement
of pawl I toward ratchet-wheel K/, There is
a spring (not indicated in the figure) which
tends to revolve the wheel K’ in the opposite

direction to that in which it is moved by the
The wheel K’is mounted on the end of 75

pawl.
a lever, (=, the other end of which is pivoted

to the b.:t.se? and to the lever is attached the

armature of the electro-magnet B’. The mo-
tion of lever G is limited on back stroke by

| electric contact- pomt S" and on forward stroke

by stop Si

M’ indicates a third lever, pivoted at J, and
on which are projections P and . The move-
ment of this lever is limited in the direction
to the left by eleectric contact-plate d’, which
18 connected with one of the short-circuit wires
w’', the other of which connects with the piv-
oted end of lever M’.

O 1s a stud projecting from the face of
wheel K’.

T is a spring fixed to lever G, terminating
in the little block ». The threu levers are
acted upon by adjustable retractile springs in
the usual manner. The ratchet-wheel K’ is
moved forward one tooth by the pawl I’ every
time the circuit is closed, backward motion
being prevented by pawl Z’ hmited m its for-
ward motion by a suitable hmp |

The apparatus is represented as having just
received a sutficient number of electrical im-

pulses (the number corresponding to the sta-

tion) to bring the stud O against the projec-
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tion P, thereby displacing the lever M/ and

breahmﬂ electrical contact at d’. The electric
beleagr_let U/ 1s now mlly short - circulted
through S° and wires » %/. The electrical con-
tact at 57 may now be broken by sending
through the electro-magnet B’ (whose arma-
ture will not respond to the ordinary current
on account of extra tension on its spring) a
carrent of extraordinary strength. The bell
then rings. When lever G is thus drawn
down the wheel K’ is released from the pawls
and returned to 'its original position.
however, the wheel K’ is released from the

Betore,
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pawls the little block v comes 1n front of the

short-cireuiting the bell through d’ when the
stud O recedes from projection P.
condition the bell continues to ring until the
extra current is removed, when the lever G
returns to back-stop S? thus again short-cir-
cuiting the bell, and also removing the block
» from in front of the projection @, and so al-
lowing the lever M’ to return to contact-point
d’. When this is not the station called—that
15 to say, when too few or too many impulses
have been sent to bring the stud O at rest
against and not beyond the projection P, and
the extra current acts upon the lever G—the

bell- still remains cut-out through d’, which is
not broken, as the stud O is 1’105 :Lgclillbt: pro-
_]eotlon P, and the bell will not therefore riug.

Tn thig mmp tha hlank q; mi_‘,ﬂkeg npon. the un-

o — gl

projection @), and so prevents the lever M/ from

In this I
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per surface of Q, and the flat spring T bends
sufficiently to allow lever G to reach the for-
ward stop, D
as in the case where it is intended to call up
this station, this ratchet-wheel F will retarn
to its original position and the stud O will
pass below the projection P. | -
The same effect may be produced by omit-
ting the spring T and block v, and also the
In this case the bell U 1s
rang by the ordinary current when the stud U

is pressing against P. This, though simpler,

is not so safe, because the bells at all the offices

may ring while stud O is passing the projec-

tion P, unless a slow-ringing bell and rapid
impulses are employed. To obviate this ob-
jection any simple mechanical contrivance may
be introduced to preveut the bell from ringing
the instant the stud O strikes the projection P.

Another merhod, as illustrated in Figs. S

and 4, is to have the revolution of the ratchet-

wheel completed in the same direction by a
sufficient number of furtherelectrical impulses.

These figures will be readily understood from
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the foregoing explanations without a detailed
description. In this case it will not be neces-

sary to release the wheel from the pawls, and

the lever G of the electro-magnet B need only
be employed to break the circnit through N
by its forward motion. The only objection
to this method is the inability of the central

office to bring all the wheels into unison when

from any cause they have got out of unison.
This difficulty may be surmounted by hav-
ing a second stud, O, on the ratchet-disk
K’, which shall strike against the armature-
lever of the electro-magunet B”, as shown 10
Fig. 3, when the armature is against the back

stop S, which prevents further revolution of
‘the wheel. |

This method is shown in plan in
Fig. 4. | |
When the extra carrent is sent through the

electro-magnet B the armature & is with-

drawn from in front of the stop O and the
impelling-pawl is allowed to act as before.

It is manifest that in this manner all the
ratchet-wheels may be brought into anison
from the central office. |

By an extension of the principles heretotore
desceribed and explained each stationin a sin-

gole eircuit may also be supplied with an appa-
ratus for calling all of the other stations, re-

spectively, similar to that furnished to the cen-
tral station in the above-mentioned systems,
thereby dispensing with the necessity ot hav-
ing a central office in a single circuit, and put-
ting each station in direct com muunication with
every other, as, for example, in a private tele-
phone-line. A very convenient way of accom-
plishing this would be to have au index-hand
fixed on the end of the axle of the ratchet-
wheel in the receiving apparatus, pointing to
figures correspouding to the stations on a dial-
plate. ) -
"The impulses may be sent over the wire by
a spring-key closing on the back contact, as

shown at R, or any snitable circuit-breaker. |

It is evident that in this case,

wr—

" a correspouding distance, whereby the short

It will be und{lrstobd that each station may

“also be provided with a battery, which may, by

any suitable means, be connected with the line-
wire, to add strength to the current for over-
coming the unison stop spring heretofore de-
scribed. When the central stationisdispensed

‘with the normal-line battery must be located
-at one of the line-stations.

Now suppose station No. 2 desires to com-
municate with station 8, for example. Then
station 2 presses the key eight times, which
brings all the index-hands to o on the dial-

‘plate, and also rings the bell of office 8. Of-

fice 8 then answers by pressing its key a sut-
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ficient number of times to bring each index

hack to ite normal position. If the ratchet-
wheels get oitt of unison, as shown by the In-

- dices, they may be all returned to their nor-

mal positions by tarning the index-hands.
Having now described oar invention and
explained the operation thereof, we claim—

separate stations on a main line connecting
with a central station, in combination with
devices at each station for normally short-cir-
cuiting each of said signals from the main line,
and mechanism at each station for shunting
the entire carrent from the main line through
any one of said signals, respectively, as de-
sired, by means of a predetermined number of
electrical impulses sent over the main line

from the central station, substantially as de-

scribed. o |

2. The combination, in a combined electrical
signal and shunting apparatus, of a main-line
wire, an electro-magnetic bell, the magnet of
which is connected with said main-line wire,
a short eircuit arranged to normally eut the
bell-magnet out of the main circuit, a shunt-

- 1. A series of electrical signals arranged at
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ing mechanism operated by an electro-magnet -

in the main line and arranged to break said
short circuit when actuated by a predetermined
number of impulses sent over said main line,
substantially as described. - - |

3. The combination, in a system of electro-
magnetic signal devices arranged at separate
stations, of a common wmain-line wire connect-
ing all the stations with a central station, a
shanting mechanism at each station, consist-
ing of & metallic ratchet-disk in electrical con-
nection with the main line on one side of the
signal-magnet by means of a short-cireuit wire,
2 contact lever or spring normally in electrical
contact with said wheel and in electrical con-
nection with the main line on the opposite side
of the signal-magnet by a similar short-cireuit
wire, an electro-magnet in the main line ar-
ranged to move the ratchet-disk step by step,
or the space of oue tooth at a time, and mech-
anism for automatically breaking electrical
connection between the ratchet-disk and one
of the short-cireuit wires when a predeter-
mined namber of electrical impulses have been
sentover themain line and the disk has moved

cirenit is broken and the signal shunted inte
the main circuit, substantially as degeribed.,
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4. The combination of the magnet A, ar-
ranged in the main line, the metallic dleh K,
luwmﬂ the insulating-plate » in its face, end
41*rdnged to be moved step by step by a pcmwl
operated by magnet A, the signal- -magnet C,

connected with the mmn Iine, the short- uremt

wire m/, connecting the dlsk with the main
line on ene side of the signal-magnet,and the
spring M and short- eu*cmt wire connected with
the main line on the other side of said signal-
magnet, the said spring
11 the peth of the msuletm g-plate n, substan-
tlally as and for the purpose set forth.

5. The combination, with the metal ratchet-
disk K, havlug the meuletm g-plate n and stud

0, the main line ing¢luding the bell, the shor.t
elr uit mecluding said ratchet- dlsk and hav
g one terminal formed by the spmu o M preeb
ing upon the disk, of a suitable propelling-
magnet and pawl acting on the disk, a retain-
Ing-pawl, and the unison-spring p, extending
in the path of the stud o, substantially as de-
scribed, and for the purpose set forth.

pressing upon the disk

6. A series of electrical signals armnged at

separate stations on a main line, in combina-

tion with devices at each station for uormmlly
sliori-circuiting each of said signals from main
line, and meehemsm at each station for shunt-
ing the entire current from the main line
through any one of said signals, respectively,

as desired, by means of a predetermined num- .

ber of electncwl Impulses, and also a device
at each of said stations for sending over the

30

line any desired number of said electrical im-

pulses, thereby enabling said stations each to

call any station on the same circuit without

calling the others, substantially as and for the

- purposes described.
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In testimony whereof we have hereunto set -
our hands in the presence of two subscribing 4o

witnesses.
GHARLES G. CURTIS.

FRANK B. CROCKER.

Witnesses: o |
SCHUYLER S. WHEELER,
K. D. GRANT.
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