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UNITED STATES

PareENT OFFICE.

JOIN J. BROWNRIGG AND JOHN K. NORSTROM, OF CHICAGO, ILLINOIS, AS-
SIGNORS TO THEMSELVES, JOIIN E. NORLING, AND FRANK A. LUND-

QUIST, OF CHICAGO, ILLINOIS, AND PETER O. NORLING, OF

ILLINOIS.

GALVA,

AUTOMATIC TELEPHONE SYSTEM.

SPECLFICATION forming part of Letters Patent No, 696,161, dated March 25, 1902.

Application filed December 26, 19b0. -Rerial No, 41,132,

To all whom it majis concerr.:
Be it known that we, JOHN J. BROWNRIGG

and JoHN K. NORSTROM, citizens of the

United States, residing at Chicago, in the
5 county of Cook and State of Illinois, have in-

vented a new and useful Improvement in.

Automatic Telephone Systems, of which the
following is a specification.
This invention relates to

1o phone systems.

The objeet of the invention is to plOVlde a
construction and arrangement for automatic
telephone systems whieh is simple and effi-
cient.

antomatic tele-

15 A further object of the invention is to I)IO-‘

vide means whereby the various switchboards

at the central station may be properly actu-

ated automatically by any subscriber to the

system, and when actuated the parts return

20 positively and definitely to initial or nor mal

position.

A further object of the invention is to pro-

vide a cominon source of power for the 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 throughout the various switehes may
be effected and secured.

: Other objects of the invention. will appear
30 more fully hereinafter.

: Theinventionconsists, substantially, inthe

construction, combination, location, and ar-

rangement, all as will be more fully herein-

after set forth, as shown in the accompany-.
35 ing drawings, and finally pointed out in the

appended claims.

Referring to the accompanying drawings,
Figurelisaview,somewhatin diagram, illus-
trating a construction and arrangement em-

40 bodying the principles of our invention. TFig.
2 is a diagram illustrating the electrical ac-
tionof the'apparatus. IPig.3isaview, partly
in front elevation and partly in vertical sec-
tion, of a construction of apparatus employed

45 at 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 connection
auntomatically from the subscriber’s station

(No model)

to the line-wires of any other subsecriber to 50
the system.

Inourpendingapplication, Seual\To 37,717,
filed November 26, 1900, we have set f01th
described, and ela,imed an automatie tele-
phone appamtus in which circuit connections 55
are completed from any subseriber’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 eontacts
of the line-wires of the various subscribers.
In said application we have set forth, de-
seribed, and claimed an arrangement wherein -
the movement of said movable contact in one
direction is effected 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
cireunit connections and the positive or power-
actuated movements of said contact accom- 7o
plishing the restoration of the contact to ini-
tialor normal position, électric currents being
employed for the purpose merely of controL
ling such movements and not for the purpose
of effecting such movements, the return move- 75
ment of the movable contact to restore the

same to initial or normal position being ef-
fected positively, in the particulaxr eonstluc-
tion and arrangement disclosed in said appli-

cation, by means of a plunger operating as a 8o
counter weight for the movable contact, said
plunger opemtmo in a cylinder and bemO*
subjected to the action of a vacunum to eﬁect
the desired restoring movements., Provision

60

| is also made, as set forth and claimed in said 85

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 ’ohlouw}l a rock-shaft carrying go
stops or pins alranded when said shaft is
rocked, to be dlternately brought into sup-
porting relation with respect to astud or pin
or other convenient engaging part of a car-
rier  upon which the contact is mounted. 95
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 dese¢end by gravity until it arrives
in position to engage and to be supported by
the next adjacent pin or support, and when
said shaft is rocked in the other direction
said carrier is permitted to desecend another
step. It is also set forth that the oscilla-
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 isalso
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 roek-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 issupported upon
said shaft such step-by-step longitudinal
feed imparted to the shaft also imparts a
step-by-step movement to the movable con-
tact, the ratchet mechanism being controlled
in the movements thereof by an electromag-
net the circuit of which may be made or
closed by the subscriber as often as desired
to effect the necessary or desired step-by-step
feed. In said application is disclosed an ar-
rangement of valve mechanism for control-
ling the vacuum through which the movable
contact-carrierand the rock-shaftare restored
to initial position, said valve mechanism in-
cluding a valve and a magnet arranged to ac-
tuate the valve, the circuit of said magnet
being controllable from the subscriber’s sta-
tion.

In acopendingapplication executed of even
date herewith, filed December 26, 1900, and
bearing Serial No. 41,1383, we have set forth,
described, and claimed certain variations and
improvements in the details of construction
and arrangement of the apparatus for secur-
ing the long-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 gravity and
controllable from the subscriber’s station
and the restoration or return movements of
said parts being effected by air, hydraulie, or
other pressure, the supply of such pressure
being controllable by a valve, and a magnet
is provided for effecting the actnation of said
valve.

In an application for patent executed by
us on December 17,1900, and filed December
26, 1900, Serial No. 41,134, we have set forth
and described a calling apparatus for auto-
matic telephone systems adapted for use in
making and breaking the circuits of the mag-
nets which control the long-feed movements
of the movable contact and 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
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to automatic telephone systems of the nature
set forth in the above-mentioned applications
for patents, and has particular reference to
the arrangement in a complete system of a
source of power for effecting the restoration
of the movable contact and its assoeciated
parts to initial or normal position after hav-
ing been displaced or actuated, whether such
source of power be a vacuum or air, hy-
draulic, or other pressure.

Referring to the accompanying drawings,
A A’ A® A3 &e., designate a series of switch-
boards, one for each subseriber to the system.
To each switchboard is led a circuit-terminal
for the line-wire of each of the other sub-
scribers to the system.

B designates a ecarrier 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 switehboards shown
having suech parts omitted; but it is evident
that the same construetion is to be employed
in 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 seeuring the oscillating. or rocking
movements of said shaft to permitof the long-
feed movements of the movable contact; E,
the magnets for imparting the short-feed or
step-by-step movements to the shaft C; F,
the ratchet mechanism,controlled by magnets
E; G, the cylinder 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 construetion 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
is 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 L designates a battery, M
and N designating circuit-closers. When the
circuit-closer M is actuated, circuit is com-
pleted from battery L through wire a, circuit-
closer M, magnet D, wire D to battery, thereby
energizing magnet D, and by repeatedly ac-
tuating the circuit-closer M to make and break
the circuit of magnet D the desired number
of times the long-feed gravity movements of
carrier B are permitted, as fully set forth in
our applications above mentioned. By ac-
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tuating circuit-closer N circuit is made from
battery L through: wire ¢, circuit-closer N,
magnet K, wire d to battery, the makingand
breaking of the circuit of said magnet E ef-

fecting the short-feed or step-by-steperavity

movements of the movable contact. The cir-
cuit of magnet IX¥'may be controlled in any
suitable manner.  As illustrative of .an op-
erative arrangement the circuit-closers M N

when closed simultaneously effect the- clos-

ingof an auxiliary circuit from a battery P
through wire e, circuit-closing device Q, wire
f, cireuit- closmcr device R, wire g, magnet I,
wire h to battery P, the elrcmt closers Q and
R being closed by 1he closing of the circuits
of magnets D E. 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
valve through which the supply of the oper-
ating medium to eylinder G is controlled—as,
for instance, and by way of illustration,when
the circuit of magnet I{ is completed lever S

-is attracted t;hereby against 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 its retractile engages a hook-
latech W, eonnected to the valve, thereby ac-
tuating said valve and opening eylinder G to
the influence of the power medium and caus-
ing the movable carrier B to be positively and
nniforinly 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 B', suitably connected to latch

W and automaticallv engaged by the carrier

when said carrier arrives at its normal or re-
tracted position.

C' designates a reservoir, in whlch may be
mamtalned a supply of operating medinm—
such, for instance, as air, gas, hydraulie, or
other pressure or a vacuum. ~Leading from

said reservoir is a supply-pipe D', from which

is tapped branches E' for each switchboard
A A" A% A3 &e., said branch pipes deliver-
inginto the valve-chests J. The valve-chests
J are in suitable communication in any de-
sired or convenient manuner with the eylin-
ders G-—as, for instance, by means of the
pipes F'inthe case where air, gas,hydraulic,or
other pressure is employed as the operating
medium,

Fromthe foregoing deseriptionit will beseen

that we provide an exceedingly simple ar-

rangement wherein the movementsof the line-

wire controlling contact to effect circuit con-
nection from one subseriber’s line to the line-
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

air, gas, hydrauhc or'other pressure or op-

3

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

It is obvious that instead of- employnq a
separate: switchboard A A’ A*:A%, &e., for
aeh subseriber one: sth;chbocu'd may be
adapted by suitable circuit connections for
the use of two or more subseribers to the sys-

‘tem; but in practice we. prefer:to employ a

sep(mmte switehboard for each subseriber.
Having now set forth the objéct andmature

of our invention and a construction‘and ar-

rangement embodying-the 'same, what:we
claim as new and useful-and of our-joint in-
vention, and desire to secure by Letters Pat-
ent of the United States; is—

1. Inan automatictelephone system a plu-
rality of switchboards, a movable contact-
carrier for each switchboard, and means for
actuating said movable contacts, including a
common source of operating: medlum a sup-
ply-pipe delivering theréfrom,-and b1 anches
tapping said snpply pipe, each branch ar-
ranged to. supply said medium to a single

'switchboard, as and for the purpose set forth.
2. Inanautomatic telephone system, a plu-
mhty of-switehboards, each including a mov-

able contact, means for mdependently oper-
ating said coutacts, a common source of op-
erating medium for each of said switehiboards,
a branch supply-pipe delivering therefroin to
each switehboard, and means for independ-
ently controlling the supply of said operating
medium in ea.eh branch supply-pipe, as and
for.the purpose set forth.

8. In an automatic telephone system,a plu-

larity of switchboards, a movable contact for

each switchboard, and means for actuating
the same, said means ineluding a common

source of supply of an- operating medinm,
pipes delivering from said common source to
edch switchboard, as and for the purpose set
forth. 7
4. In an automatictelephone system, a pla-
rality of switchboards, a movable contact for
each board, operating mechanism for each
contact mcludm@ a source of -pressure com-
mon toall of said switethards, pipes forinde-
pendently supplying such pressure fromsaid
common source to each of said switchboards

‘and means for controlling each supply-pipe,

as and for the purpose set forth. »
5. Inan automatic telephone system, a plu-
rality of switechboards; a movable contact for

each board, said contacts being’ gra,wty-actu-

ated in one direction, and means for posi-
tively restoring said contacts said means in-

cluding a source of operamnv medinm com=

mon to all of said switchboards, branch sup-
ply-pipes delivering therefrom to each switch-
board and means for independently control-
ling the supply of such medium from ‘said
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common source to each of said boards through
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 contacts 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, as and for the purposeset forth.

7. Inan automatie telephone system, a plu-
rality of switchboards, 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-pipe delivering there-
from, and branch pipes tapping said supply-
pipe and delivering to each cylinder, as and
for the purpose set forth.

8. Inan automatic telephone system, a plu-
rality of switchboards, each including 2 mov-
able contact-carrier, meansfor 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

696,161

common source of supply, and means for con-
trolling each valve, asand for the purpose set
forth.

9. Inan automatictelephonesystem, a plu-
rality of switchboards, a movable contact-car-
rier for each board, a power-cylinder, a piston
operating therein for positively moving each
carrier in one direetion, a source of operating
medium common to all of said eylinders, and
electrical devices for independently control-
ling the communication between said common
source and each cylinder, as and for the pur-
pose sef forth.

10. In an automatic telephone system, a
plurality of switehboards, each provided with
a movable contact, each contact being grav-
ity-actuated for movement in one direction,
power mechanism for mechanically restoring
said 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 switchboards 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
our hands, this 20th day of December, 1900,
in the presence of the subscribing witnesses.

JOHN J. BROWNRIGG.
JOHN XK. NORSTROM.

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