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To all whom it mary conceri:

Be it known that we, JOHN JJ. BROW;RIGG-
and JoHN K. NORSTROM citizens of the
residing ab Chicago, in the_
5 county of Cook and Sta,re of 111111019 ha,ve in-

vented a new and useful Im__proveme_nt_ in.

Automatic Telephone Systems, of which the

United States,

following 1s a specification.

This invention relates to

to phone systems. -

| The object of the invention is to provide a

construction and arrangement for automatic

telephone systems WhICh 1S sunple and eﬂi-
cient.

automatic tele-

i5 A further objectof Lhe invention is to DIO-I
vide means whereby the various switchboards
at the central station may be properly actu--

ated automatically by any subsecriber to the

system, and when actuated the parts return

20 positively and definitely to initial or normal
position.

A further object of the invention is to pro-

vide a common source of powerforthe restora-

- tion of the parts of the various central-station

25 switches and which can be readily controlled

and through which uniform movements of the
parts thloucrhout the various switches may
be effected and secured.

| Other objects of the invention. will appear

30 more fully hereinafter.

' Theinvention consists, substantmll y,inthe
construction, combmatwn location, and ar-
rangement, all as will be more fully herein-
after set forth, as shown in the accompany-

apnended cla,lms

I‘w‘urellsavlew somewhat in diagram, 111118-
tratmﬂ-‘ a construction and armnﬂement em-
40 bodying the principles of ourinvention. Iig.
2 1s a diagram illustrating the electrical ac-
tion of the apparatus. Fig.3isaview, partly
in front elevation and partly in vertical sec-
tion, of a consf{ruction of apparatus employed
45 ab the central station in connection with the
line-wires of a subscriber, showing somewhat
more in detail the construction and arrange-
ment of parts for effecting circuit conneetwn
ﬂutomatleally from the %ubscubel s gtation

of the line-wires of the various subscribers.

direction ise

(No model Y

' to the line-wires of any other ‘subscriber to 50

‘the system.

Inour pendmfraopllcauon SeualNO 37,717,
filed November 26, 1900, we have set fmbh
described, and claimed an automatic tele-

phone &ppamtns in which eircuit connections 55
are completed from any subscriber’s station
to the line-wires of the other subsecribers to

the system and wherein such circuit connec-
tions are effected automatically by a movable
contact operating over the terminal contacts 60
In said application we have set forth, de-
seribed, and claimed an arrangement whelem |
the mov ement of said movable contact in one
fected by gravity and the move- 65
ment in the opposite direction being effected

‘positively, the gravity movements of said con-

tact resulting in the completion of the desired
circuit connections and the positive or power-
actnated movements of said contact accom- 70
plishing the restoration of the contact to ini-
tialor normal position, electric currents being
employed for the purpose merely of control-
lJing such movements and not for the purpose
of effectingsuch movements, thereturn move- 75
ment of the movable contact to restore the
same to initial or normal position being ef-
fected positively, in the pmtlculal eonstl ae-
tion and arrangement disclosed in said appli-
cation, by means of a plunger operating as a 3o
eountel weight for the movable contact, said
plunger opemtmﬂ in a cylinder and belnn*

i subjected to the action of a vacuum to effect
35 ing drawings, and finally pointed out in the

the desired restoring movements. Provision

| 1s also made, as set forth and claimed in sald 8j
Referring to the aecompanwnw drawmﬂ‘s |

application, for effecting long-feed and in ad-
dition short-feed steps or movements of the

movable contact in completing circuit con-

nections, the long-feed movements thereof
being effected through a rock-shaft carrying go
stops or pins mmnﬂ"ed when said shaft is
rocked, to be dlternately brought into sup-
por tmﬂ' relation with respect L0 a stud or pin

or other convenient engaging part of a car-

rier  upon which the contact is mounted. g5
Thus when said rock-shaft is actuated in one
direction the carrier is released from one

| supporting stop or pin on the shaft and is per-
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mitted to des¢end by gravity until it arrives | to automatic telephone systems of the nature

in position to engage and to be supported by
the next adjacent pin or support, and when
sald shaft is rocked in the other direction
sald carrler is permitted to desecend another
step. It is also set forth that the osecilla-
tions of said shaft are controlled electrically
by means of an electromagnet the circuit of
which may be made or broken in any desired
manner and as many times as is necessary to
permit the movable contact to move the re-
quired number of long-feed steps. It is also
set forth that the short-feed or step-by-step
movements of the movable contact are effect-
ed by means of a ratchet mechanism through
which the rock-shaft is supported and by the
actuation of which said shaft is given a step-

by-step longitudinal feed, and since the car-

rier of the movable contact Issupporited upon
sald shaft such step-Dby-step longitudinal
feed imparted to the shaft also 1mpart3 3!
step-by-step movement to the movable con-
tact, the ratchet mechanism being controlled
in the movements thereof by an eleetloman‘-
net the circuit of which may be made or
closed by the subscriber as often as desired
to effect the necessary or desired step-hy-step
feed. In said application is disclosed an ar-

rangement of valve mechanism for control-
Imﬂ' the vacuum through which the movable
contact-carrierand the lock shaftare restored

to initial position, said valve mechanism in-
cluding a valve and a magnet arranged to ac-
tuate the valve, the elrcmt of sald magnet
being conblolmble from the subscriber’s sta-
tion.

In acopendingapplication executed of even
date herewith, filed December 26, 1500, and
bearing Serlcﬂ No. 41,133, we have set forth
deserlbed, and clmmed certain variations a,nd
improvements in the details of construction
and arrangement of the apparatus for secur-
ing the lonfr-feed and the short or step-by-
step feed movements of the movable contact
to effect the desired cirenit connections, such
movements being effected by gtawtv and
controllable from the subscriber’s station
and the restoration or return movements of

sald parts being effected by air, hydraulie, or
other pressure, the supply of such pressure
being controllable by a valve, and a magnet
is pr 0V1ded for effecting the actuation of said
valve.

In an application for patent executed by
us on December 17,1900, and filed Decembel
20, 1900, Serial No. 41, L;n:L we have set forth
and descubed a calhnfr appalatus for auto-
matic telephone systems adapted for usge in
making and breaking the circuits of the mag-
nets Whlch control t,he long-feed movements
of the movable contact .._md of the magnets
which control the short-feed or step- by -step
movements of such contact and also the cir-
cuit of the magnet which controls the valve
mechanism.

The present invention relates particularly | our

sef forth in the above-mentioned applications
for patents, and has particular refierence to
the arrangement in a complete system of a
source of power for effecting the restoration
of the movable contact and its associated
parts to initial or normal position after hav-
1ng been displaced or actuated, whether such
source of power be a vacuum or air,
draulic, or other pressure.

Referring to the accompanying drawings,
A A" A* A?, &c., designate a series of switch-
boards, one for each subseriber to the system.
To each switechboard is led a circuit-terminal
for the line-wire of each of the other sub-
seribers to the system.

B designates a carrier or support for a
movable contact arranged to operate over the
circuit - terminals of a switchboard. We
have shown a movable contact-carrier and its
associated parts applied to only one of the
switchboards, the other switechboards shown
having such parts omitted; but it is evident
that the same construction is to be employed
1n each of the switchboards.

C designates the rock-shaft, through which
the long-feed and short-feed movements are
imparted to the movable contact; D, the mag-
nets for securing the oscillating. or rocking
movements of said shaft to permitof the long-
feed movements of the movable contact;
the magnets for imparting the short-feed or
step-by-step movements to the shaft C; I,
the ratchet mechanism,controlled by magnets
E; G, the eylinder in which operates the pis-
ton or counterweight for the contact-carrier
B; H, the connection between such piston or
counterweight and said carrier; J, the valve-
chest for controlling the supply of operating
medium to the cylinder G; K, the magnet for
controlling the operation of the valve in the

valve- chest
The construction and arrangement so far

set forth and the operation thereof may be
the same as that set forth in the pending ap-
plication Serial No. 37,717, above mentioned,
and is identical with the construction set
forth and claimed in our copending applica-
tion executed of even date herewith, and in
the specific construction and details thereof
1S not specifically claimed herein, and the op-
eration thereof will be fully understood and
comprehended by persons skilled in the art
without further description. The electrical
operation, however, is illustrated in diagram
in Fig. 2, wherein ) designates a battm}, M
and N deswnatmw cir cmt—closels When the
circuit- cloqel M is actuated, circuit is com-
pleted from battery L thwugh wire ¢, circuit-
closer M, magnet D, wire b to battery, thereby
ener ﬂ'lZlI]ﬂ" mafrnet D and by repeatedly ac-
tuatmﬂ' Lhe cncult closer M tomakeand break
the circuit of magnet D the desired number
of 13111168 the long- feed gravity movements of
carrier B are permitted, as fully set forth in
applications .‘:LbOVG mentioned. DBy ac-
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tuating eircuit-closer N circuit is made from
battery I, through. wire ¢, circuit-closer N,

magnet B, wire d to battery, the makingand
breakmn‘ of the circuit of said magnet E ef-
fecting the short-feed or step-by -step oravity

The cir-

movements of the movable contact.
cutt of magnet IK'may be controlled in any
stitable manner.
erative arrangement the circnit-closers M N

when closed simultaneously effect the: elos-
ing of an auxiliary cireuit from a battery P

through wire ¢, circuit-closing device Q, wire
1, circuit- closmﬂ' device R, wire g, magnet K,
wire /i to battery P, the cirenit-closers Q and
R being closed by the closing of the circuits
ot magnets D K. The closing of the cirenit

of magnet K effects an actuation of a lever S.
against the action of a retractile T, and

which lever controls the movement of the
vailve through which the supply of the oper-
ating medium to ¢ylinder G is eontrolled—as,
for instance,-and by way of illustration,when
the circuit of magnet K is completed lever S

18 attracted Lhereby agalinst the action of its

retractile T, and When the circuit of said'mag-
net is broken the return of said lever under
the influence of itsretractile engages a hook-
lateh W, connected to the valve, thereby ac-
tuating said valve and opening eylinder G to
theinfluence of the power medium and caus-

ing the movable carrier I3 to be positively and.
uniforinly returned to initial or. restored po-
sition, the valve being automatically released
or actuated when said carrier reaches its nor-
mal or returned position—as, for instance, by

means of arod I3', suitably connected to latch
W and autometieallv engaged by the car rier
when said carrier arrives at 1ts normal orre

- tracted position.

40

45

C' designates a reservoir, in whwh mey be
mamtamed a supply of operatmw medinm-—
such, for instance, as air,

other pressure or a vacuum. Leading from

sald reservoiris a supply-pipe D', from which

1s tapped branches E' for each switechboard
A A" A% A3, &e., said branch pipes deliver-

ing into the valve-chests J. The valve-chests

J are in suitable communication in any de-

- sired or convenient manner with the eylin-

50

5§

60

ders G—as, for instance, by means of the
pipes F'in the case where air, gas,hydraulic,or

other pressure is employed as the operating
medinm.

Fromthe foregoing descriptionit will be seen’
that we provide an exceedingly simple ar-
rangement wherein the movements of the line-
wire controlling contact to effect circuit con-
nection from one subseriber’s lineto theline-
wire of any other subscriber to the system

are gravily movements and wherein such
movable contact is restored to initial or nor-
mal position positively and uniformly from

‘a common source of power, each switchboard

of the entire system being supplied with the

- As illustrative of .an op-

gas, hydraulic, or

.

‘erating medium from the same source, and
by employing an operating’ medinm of ‘the
character and nature referred to we avoid
‘intricate and complex mechanical mechanism
-and produce anexceedingly simple and inex-
‘pensive central-station equipment. -

o

It is obvious that instead of- emp1031n
separate: switchboard A A’ A? A3, &e. fer
each -subscriber one: switchboard m&y- be
adapted by suitable circuit connections for

the use of two or more subscribers to the sys-
tem; but in practice we. prefer to employ a

sep(wate switechboard for each subseriber.
Having now set forth the object and nature

of our invention-and a construetion and ar-

rangement embodying-the same, what:we
claim as new and useful-and of our joint in-

vention, and desire to secure by Lettere Pat-

ent of the United States,; is— -

1. In an automatic telephone system, a plu-
rality. of switchboards, a movable contact-
carrier for each -sWi_.tehbeerd,iand means for

actuating said movable contacts, including a
common source of operating: medlum a sup-

ply-pipe delivering Lherefmm and bl anches
tapping said supply pipe, eech branch ar-
ranged to. supply said medium to a single

switchboard, as and for the purpose set forth.
2. Inanautomatic telephone system, a plu-
.mllty of.switchboards; each including a mov-

able contact, means for mdependently oper-
ating said eouteets a common source of op-
ratmn* medium for each of sald switehboards,

a branch supply-pipe delivering therefrom to
each switchboard, and means for independ-

ently controlling the supply of said operating
medium in each branch supnly-mpe as and

| for the purpose set forth. |
3. In an automatic telephone system, a plu-

larity of switchboards, a movable contact for
each switchboard

4., Inan automatm telephone system, a plu-

rality of switehboards, a movable contact for

, and means for actuating
the same, said means including a common
source of supply of an operating medium,
pipes delivering from said common source 1303_

edch switchboard, as a,nd for the purpose set
Torth.
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each board, operating mechanism for eaeh]

contact meludmn' a source of pressure com-

mon toall of said emtehbearde, pipes forinde-

pendently supplying such pressure fromsaid
common source to each of said switechboards

and means for controlling each supply—plpe,

as and tor the purpose eet forth.

5. Inanautomatic telephone system, a plu-
-rality of switchboards, a movable contact for
each board, said contacts being gramty-actu-

ated in one direction, and means for posi-

tively restoring said contacts ‘said means in-

cluding a source of Operatmn* medium com-

mon to all of said switchboards, branch sup-

ply-pipesdelivering therefrom to each switch-

board and means for independently control-

65 air, gas, hydraulie, or other pressure or op- | ling the snpply of such medlum from said
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common source toeach of said boards through | common source of supply, and means for con- 33

the branch pipes delivering thereto, as and
for the purpose set forth.

6. Inanautomatictelephone system, a plu-
rality of switchboards, a movable contact for
each board, said econtacts being gravity-actu-
ated for movement in one direction, means

for independently controlling the gravity
movements of each contact, and means for

independently restoring said contacts to ini-
tial or normal position, said meansincluding
a source of operating medium common to all

~of the switchboards, and means for inde-

pendently supplying said operating medium
from said common source to each of said
switchboards, asand forthe purposeset forth.

7. Inan automatic telephone system, a plu-
rality of switechboards, a- movable contact-

carrier for each switchboard, a cylinder and
piston associated with each switehboard, con-

nections between said piston and said mov-

able carrier, a source of supply for an oper-

ating medium, a supply-pipedelivering there-
from, and branch pipes tapping said supply-
pipe and delivering to each cylinder, as and
for the purpose set forth.

3. In an automatic telephone system, a plu-
rality of switchboards, each including a mov-
able contact-carrier, means for independently

operating each carrier, said means including |

a cylinder, a source of supply for an operat-
ing medium common to all the cylinders, a
valve for independently controlling the com-
munication between each cylinder and said

trolling each valve, asand forthe purpose set
forth.

9. In an automatic telephone system, a plu-
rality of switechboards, a movable contact-car-
rier for each board, a power-cylinder, a piston
operating therein for positively moving each
carrier in one direction, a source of operating
medium common to all of said cylinders, and

“electrical devices for independently control-

ling the communication between said common
source and each cylinder, as and for the pur-
pose set forth. |

10. In an automatic telephone system, a
plurality of switchboards, each provided with
a movable contact, each contact being grav-
ity-actuated for movement in one direction,

power mechanism for mechanically restoring

sald contacts to initial position, a common
source of power for all the switchboards, a
branch supply-pipedelivering from said com-
mon source to each of said switechboards and
electrical devices for independently control-
ling said power mechanism for each switch-
board, as and for the purpose set forth.

In witness whereof we have hereunto set

A0

45

50

55

6o

our hands, this 20th day of December, 1900,

in the presence of the subscribing witnesses.

JOHN J. BROWNRIGG.
JOHN I. NORSTROM.

Withesses:
S. E. DARBY,
E. C. SEMPLE,.
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