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UNITED STATES

.';"’atented September 8, 1903.

PaTeENT OFFICE.

JOIIN J. BROWNRIGG AND JOHN K. NORSTROM, OF CHICAGO, ILLINOIS,
ASSIGNORS, BY DIRECT AND MESNE ASSIGNMENTS, TO THE GLOBE
AUTOMATIC TELEPHONE COMPANY, OF CHICAGO, ILLINOIS, A CORPO-

RATION OF ILLINOGIS.

CALLING MECHANISM FOR AUTOMATIC TELEPHONE SYSTEMS.

SPECIFICATION forming part of Letters Patent No. 738,159, dated'September 8, 1903.
Application filed June 3, 1901, Serial No. 62,877, (No model.)

To all whom it may concermn:

Be it known that we, JoHN J. BROWNRIGG
and JouN I{. NORSTROM,citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, have invented a
new and useful Calling Mechanism for Auto-
matic Telephone Systems, of which the fol-
lowing is a specification.

This invention relates to calling mechan-
ism for antomatic telephone systems, and is
designed as an improvement upon the con-
struction shown, described, and eclaimed in
our pending application, Serial No. 41,134,
filed December 26, 1900.

The object of the invention is to simplify
and improve the construction .and arrange-
ment of parts to render the same more effi-
cient in operation.

Theinvention consists, substantially,in the
construetion, combination, location, and ar-
rangement of parts, all as will be more fully
hereinafter set forth, as shown in the accom-
panying drawings, and finally pointed out in
the appended claims,

Referring to the accompanying drawings
and to the various views and reference-signs
appearing thereon, Figure 1is a view in front
elevation of a calling apparatus embodying
the principles of ourinvention removed from
the inclosing case or call-box.
side elevation of the same. Fig. 3 is a front
view of the call-box, showing the handles or
knobs projecting therethrough. Fig. 4 is a
broken view, in front elevation, of the call-
box, showing the front board or plate re-
moved therefrom and disclosing the arrange-
ment of the switches controlled by the re-
ceiver-hook. Fig. 5 is a top plan view of the
construction shown in Fig. 4. Fig. 6 is a de-
tached broken detail view of portions of the
receiver-hook switches. Fig. 7 is a broken
detail view, in transverse section, on the line
77 of IFig. 1 looking in the direction of the
arrows.  Fig. 8 is a broken detail view, in
rear elevation, of the construction shown in
Fig. 7, parts being omitted and showing the
relation of the contact-springs R R’ R®* R3
and their codperating contact-disks. Fig. 9
is a broken detail view in section of a coun-

Irig. 2 is a

terweight and cylinder employed for restor-
ing the parts to initial position after the same
have been displaced in the operation of the
apparatus. Fig. 10 is a diagrammatic view
illustrating the electric cireunits of the eall-
box:. Fig. 11 is a similar view of the circuits
of the automatic apparatus at the central
station in connection with which the calling
apparatus is used.

The same part is designated by the same
reference-sign wherever it occurs throughout
the several views. . '

-Referring to the accompanying drawings,
reference-sign A designates a call-box, which
may be of the usual or any well-known con-
struction and arrangement and having longi-
tudinal slots or openings B in the front plate
thereof, as shown in Fig. 3. Associated with

‘each slot B isa series of suitable graduations

orindicating-points, as shown. Arranged to
project through each slot B is a handle or
knob C C' C? each carrying a pointer or fin-
ger D D' D?, codperating with the series of in-
dicating-points associated with the particular
slot in which said knobs or handles operate.
Arranged within the box or casing are guide-
rods E E' E?, forming guides for the knobs
C C' (% respectively. A convenientarrange-
ment is shown wherein each knob C ¢’ C?is
provided with a guide-flange G, arranged to
operate over guide-rods E K’ E?, respectively.
Mounted upon each rod E E’ E? is a sleeve
F F'F? tofreely slide thereon. Toeachsleeve
F isconnected a cord or other suitable flexible
device H ' H?, said cords operating over suit-
able guides J J' J?and around pulleys KK’ K?,
mounted upon a shaft L, suitably journaled
in a bracket or framing M, arranged within
the box or casing A. From said pulleys
K K'K?the cords or other flexible connections
Hlead down through pipes or tubes N N' N2
and are connected toplungers L', operating in
said cylinders. The weight of the plungers
L’ shounld be sufficient to normally maintain
the sleeves F in the extreme limit of their up-
ward movement or at the upper ends of guide-
rods E E'E% The sleeves F bear against the
under sides of flanges G of knobs or handles
C C' C? and consequently the counterweights
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or plungers L’ normally tend to maintain said
knobs or handles in extreme elevation or
raised position. When a knob or handle is
displaced from its normal or initial position,
such displacement is against the action of
counterweight L'/, and when the handles or
knobs are released the counterweights return
the same. In order that the return move-
ment of said knobs or handles to initial posi-
tion may be uniform, the extreme lower ends
of the cylinders N N’ N? may be provided
with an opening L2, controlled by a ball-valve
M’ in a well-understood manner.

Connected torotate with each sheaveor pul-
ley K K’ K?is a disk P P’ P*and also a ratchet-
disk Q Q' Q, and contact-springs R R’ R*are
arranged to make suceessive contact with the
teeth of contact-disks P P’ P? when said disks

‘are rotatively actuated, thus making repeat-

ed interruptions in the circuit of which said
disks and springs form part. Iach contact-
disk P shounld have as many teeth or contact-
points to contact with spring R R’ R*as there
are numbers in the graduations or scales as-
sociated with each knob or handle C C' CA
Thus when handle or knob C, for instance, is
displaced to correspond with the number “57
of the graduation or seale then its corre-
sponding contact-disk P isrotated a distance
sufficient to make five successive contacts
with its corresponding contact-spring R dur-
ing the return movement of said contact-disk.
Of course each contact-disk will make suc-
cessive contacts with its contact-spring R R’
R? while the handles or knobs C O’ C? are
being moved into the desired registering po-
sition with respect to the graduation orscales;

~ but, as will be made more clear hereinafter,
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such contacts are made before the circuits
which include said contact-disks are other-
wise completed, and consequently no action
is produced, exeept during the return of the
contact-disks to initial position.

Mounted in framing M is a shaft S, upon
which are pivoted pawls T T T% said pawls
operating over the ratchet-teeth of ratchet-
disks Q Q' Q2 respectively, and respectively
serving to lock said ratchet-disks in displaced
position. Thus when aknob or handle C has
been displaced, thereby rotatively displacing
its associated contact-disk and ratchet-disk,
a pawl T T’ T? as the case may be, will en-
gage in the teeth of the displaced ratchet-
disk and hold said disk and its associated
contact wheel or disk in such displaced re-
lation. Connected to the pawl T, which co-
operates with ratchet-disk Q, is a lever A3,
to which is connected a rod B3 said rod be-
ing arranged in position to be actuated or
engaged by hand or otherwise, but preferably
by a spring C?, carried by the receiver-hook
C%, when said hook is raised—that is, when
the receiver is removed therefrom. The
pawls T T' T? may be normally held in con-
stant engaging relation with respect to the
ratchet-disks in any suitable manner—as, for
instance, by gravity. In thecase of the first

the number *“5” of the graduation.

728,159

pawl T the weight of arm A® aids gravity
in maintaining engagement of its associated
ratchet-disk . Thus whenever the weight
of the receiver is imposed upon the receiver-
hook the pawl T is permitted to engage the
teeth of ratchet-disk Q. When the receiver
is raised from its hook and said hook is per-
mitted to rise or rock under the influence of
its retractile E?, the spring or engaging pro-
jection (B, carried by said receiver-hook, en-
gages rod B? and raises the same, thereby re-
leasing pawl T from engaging relation with
respect to the teeth of ratchet-disk Q, and
hence permitting the overbalancing counter-
weight L' to return the displaced sheave K
and contact-disk P to initial position, the re-
turn of said contact-disk P effecting the sue-
cessive contacts with its codperating contact-
spring R, as above explained. Suitably con-
nected to the second pawlT'is an arm F%
(See Fig. 1 and dotted lines, Fig. 2.) This
arm is similarin all respeets with the arm G,
(shown in Fig. 7,) except thatarm G®of Fig. 7
jsnotconnected to the pawl uponshaftS,while
the arm 2 is connected to the pawl T,
Carried by sheave K is a stop H3, arranged
to engayge arm F? and raise or rock the same
when sheave or pulley K is in its inisial or
retracted position, thereby releasing pawl T
from engaging relation with respect to its
ratchet-disk Q'. Similarly, pawl T?is con-
nected to thé arm J3, arranged to be engaged
by a stop K? on sheave or pulley K', when
said sheave or pulley is in its initial or re-
tracted position, thereby releasing pawl T
from engaging relation with respect to its
ratehet-disk Q% The last sheave or pulley
K2 of the series is provided with a stop or
projection L?, arranged to engage an arm G?
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in similar manner, also pivotally sleeved or -

mounted upon shaft S, and to which is con-

nected an insulating projection or arm M3, ar-

ranged to close a cireuit between contact-
points N® 0%, as will be explained more fully
hereinafter. The arm G? is provided with a
projection or extension P? which serves to
prevent said arm G® from dropping too far
when said arm is relieved of its supporting
projection Lé—that is, when sheave or pul-
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loy K2 is rotatively displaced from its initial

or normal position. Upon the end of the
sleeved hub of the last sheave or pulley K*® of
the .series is carried a contact-arm Q3 (see
Figs. 1 and 7,) with which codperates a con-
tact-spring R® for a purpose which will pres-
ently appear more fully.

The operation of the apparatus so far de-
seribed is as follows: Suppose it is desired to
call No. 567 in the exchange system. The
subsecriber first grasps the knob C and moves
the same along its slot B in the front plate
of box A until the pointer D corresponds to
The

knob or handle (' is then similarly displaced
until the pointer D' corresponds to the num-
ber ““6” of the associated graduations, and
in like manner handle or knob C*is displaced
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until its pointer D? corresponds to number
“77” of its associated graduations. 'These
movements will result in rotatively displac-
the contact-disks P P’ P? to such relative po-
sitions as will cause said contact-disks to
make, respectively, five, six, and seven sue-
cessive contacts with their associated springs
R R'R? when said contact-disks are returned
to their initial position. The depressed
movements of handles or knobs C C' C? are
against the action of their connected coun-
terweights I/, and the pawls T T’ T? operate
to lock the contact-disks in their rotatively-
displaced positions. - The operator then re-
moves the receiver from its hook. The rais-
ing of the hook effects a raising of rod B?and
a consequent release of the pawl T of the first
set of successive contact-making deviees and
permits the return of the first knob or han-
dle C to its initial or retracted position.
When the parts associated with said first
handle or knob reach their normal or retract-

-ed position, the locking-pawl of the second

mechanism is released, thereby permitting
the return of the second contact-disk from
its rotatively-displaced position and its re-
turn effecting the release of the next succeed-
ing rotatively-displaced contact-wheel, and
so on. The return of each contact-wheel to
initial position effects the successive makes
and breaks of circuits, thereby sending sue-
cessive impulses corresponding in number to
the namber of the makes and breaks of the
circuits, such impulses traversing the circnits
which include the magunets J® and Q° and
which control the antomatic apparatus at the
central station through which the desired cir-
cuit connections with the line-wire of another
subscriber are effected. These magunets J°
Q% when energized operate to control ratchet
mechanisms for operating or controlling the
movement of a eircuit-completing contact
(indicated diagrammatically at the right
hand of Fig. 11) into the desired position for
making circuit connection with the line-wire
of the particular subscriber being called.
The construction and arrangement. of this
ratchet mechanism or of the contact forms
no part of the present invention, and conse-
quently is merely indicated diagrammatic-
ally herein, the same forming the subject-
matter of our copending application executed
of even date herewith, filed June 3, 1901, and

" bearing Serial No. 62,876.

We will now describe the construetion of
circuit-switehes controlled by the receiver-
hook Cf, particular reference being had to
Figs.4,5,and 6. Reference-signm designates
a wire which leads from a main battery B% at
the central station. This wire leads to a
springcontact-strip A%,suitablymountedupon
an insulated block B* within the box or cas-
ing. Arranged on opposite sides of said strip
At are contact-strips Q7 and Q% A wire ¢’is
connected to contact-strip Q7, and a wire n is
connected to contact-strip Q. Pivotally con-
nected to the frame 29, upon which the re-

3

ceiver-hook is pivoted, is an arm or bracket
30, upon which is mounted and insulated a
contact - strip R4 The arm 30 is provided
with projections 31 32, between which the re-
ceiver-hook C! operates, said projections be-
ing spaced a sufficient distance apart to per-
mit considerable movement of said receiver-
hook before it engages the one or the other
of said projections, as the case may be. The
contact-strip R* is arranged to engage the
contact-spring A*when arm 30 is raised by the
receiver-hook C% said contact-strip R* being
inengagement with contact-strip QY, the parts
in Fig. 4 being shown in the normal position
thereof when the receiver-hook is in its raised
position. Now when the receiver is placed
upon the receiver-hock C*said hook is rocked
downwardly through a distance permitted by
the space between projections 31 and 32 with-
out effecting any displacement of arm 30 from
the position shown in Fig. 4—that is, with
contact-strip R* still in bridging or contact-
ing relation with respect to both spring A*
and contact-strip Q% As the receiver-hook
C* approaches its lowermost limit it engages
projection 32, thereby rocking arm 30 about
its pivot and withdrawing contact-strip R4
from bridging relation with respect to con-
tact-spring A*andstrip Q% Carried by there-
ceiver-hook Ctis a spring 33, having the ¢on-
tacting portions 84 85. The contacting por-
tion 35is arranged to slide along the strip Q7
and the contacting portion 34 is arranged to
slide along the edge or surface of contact-
strip Q*, so that during the downward move-
ment of the receiver-hook and before said re-
ceiver-hook engages the projection 32 of arm
30 to detach contact-strip R* from contacting
relation with respect to spring A¢ cireunit is
completed between contact-strips Q7 and Q!
through the contacting portions 34 35 of
spring 33. The same is true when the re-
ceiver-hook is being raised and before said
hook reaches the point in its upward move-
ment where it engages projection 81. The
contact-strips Q° Q! are provided with de-
pressions or cut-away portions 36 37 38 39,
adapted to receive the contacting portions
35 34, so as to break the bridging ecireuit be-
tween said strips Q* Q7 through said contact-
ing portions 34 35 when the receiver-hook is
in its extreme limit of movementin either di-
reetion. The receiver - hook C*is provided
with an extension arranged to make contact
with contact-strips ¢, &, and [, according to
whether said hook is in raised or lowered po-
sition. For instance, when the receiver is
placed upon the hook said hook makes con-
tact with contact-strip ¢ and when the re-
ceiver is raised from the hook said hook main-
tains contact with strips & and l. A wiree

is connected to contact-strip ¢, and wires ¢’ f*
are respectively connected to strips & 1.

We will now explain the electrical opera-
tion of the apparatus, particular reference
being had to the diagrams in Figs. 10 and 11,
Irig. 10 illustrating in diagram the ecireuit
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connections of the call-box and Fig. 11 rep-
resenting in diagram the circuits of the ap-
paratus controlled by the calling mechanism.
Reference-sign D*designates the transmitter;
T4, a local battery; G, the call-bell or ringer;
E!, the receiver; H4 an induction-coil; M*
and N%, binding-posts for the line-wires; J*,
the shaft of the magneto-generator, and I*
the armature thereof. Suppose it is desired
to make a call. Thesubseriber manipulates
the knobs or handles C to the proper position
with reference to the points or indications
corresponding.to the number to be called.
He then raises his receiver from the hook,
thereby releasing the locks which hold the
mechanisms displaced by the movement of
the handles or knobs and permitting such
mechanisms to return to initial position. The
return of the rotatively-displaced contact-
disks effects successive contacts with their
codpearating springs, thereby completing cir-
cuits. The contact-spring R controls or is
arranged in the following circuit: from main
battery B® at the central station through
line-wire m, contact-strip A% contact RY
contaet-strip QY, wire 7, to contact-strip S¢,
or the mass which includes the shaft L, upon
which the various contact-disks P P’ P? are
mounted. Thence from contact-disk P to
contact-spring R successively, and as many
successive contacts are made as there are
teeth in the portion on the contact-disk which
has been rotatively displaced relatively to
such spring., From contact-spring R this
‘cireuit continues through wire ¢', contact %,
receiver-hook C*, wire b, wire a, terminal M?,
and line-wire d’. Now, referring to Fig. 11,
we will continue to trace this eircuit through
the apparatus at the central station simply
for the purpose of clearly showing and de-
seribing the cobperative relation of the ap-
paratus, enabling the desired call to be ef-
fected. The current arrives at the central
station over line- wire d’, thence proceeds
through wire ¢/, the coils of magnet J¢, wire
7' battery strip or conductor A¥ back to bat-
tery B% The return of the second contact-
disk P’ to initial position effects the succes-
sive make and break of the following circuit:
from battery B® to contact-strip or mass 8%
the same as before, thence through contact-
disk P’, spring R/, wire ¢', wire 7/, wire h,
terminal N% line-wire%'. Arrivingatthecen-
tral station over said line-wire %', said circuit
proceeds as follows: from contact-strip 7/,
contact m', wire n/, wire 7/, contact a? con-
tact b?, wire ¢? the windings of a magnet QF,
wire d?, battery-strip A% to battery B%. The
retarn of the third contact-disk P*to its ini-
tial position makes successive contacts with
contact-spring R?, said contact-spring being
included in thesame circunit ag that first above
described in connection with spring R all the
way through from one pole of main battery
B® back to the other pole. As this contact-
disk P? approaches its initial or retracted
position the arm Q° makes contact with con-

738,159

tact-spring RS, thereby completing circuit
from battery B® over the same circuit to con-
tact-bar S, thence through contact-arm Q3
spring R?, wire I/, wire N, terminal N, line-
wire %', and on through the circuit above
described with reference to contact-disk I
and spring R’ back to battery. The ener-
gization of magnets J®and QF effects the de-
sired actuation of apparatus for making cir-
cuit connections with the line-wire of the sub-
scriber’s station being called, as above set
forth and as fully explained in our compan-
ion application, Serial No. 62,870, referred to.
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In case the line-wire of the subscriber being

called is already ‘“busy” the parts are auto-
maticaily returned or restored to theirinitial
position, as fully explained in said applica-
tion, and as such construction and arrange-
ment form no part of the present invention
we will not describe the same herein. When
thedesired circuit connections are completed,
as -above explained, the magneto-generator
shaft J? is actuated to effect the signal, and
the actuation of said shaft breaks the circuit
of the calling subseriber’s receiver and also
the shunt-circuit of said generator, as already
more fully explained in our pending applica-
tion, above referred to. After the desired cir-
cuit connections have been completed and the

message or communication delivered the sub-.

seriber again places his receiver upon hook
Ct  Dauring the first part of the travel or
rocking movement of said receiver-hook—
that is, until such hook traverses the space
or distance between projections 31 32 of arm
30—the battery-circuit remains as above de-
scribed—that is, from battery B? wire m,
contact-strip A% contact R*, contact-strip QY
wire 7, and on as before—and which circait
remains closed between contact-strips Atand
QY While the receiver-hook was in its ex-
treme raised position the contact projections
34 385 occupied a position over the cut-away
parts or depressions 36 37 of strips Q7 Q*; but
immediately said hook begins its downward
movement said contact projections engage or
bear on the strips Q7 Q?, thereby bridging
said strips and completing two circuits si-
multaneously, one of said cireuits being as
follows: from battery BS wire m, to contact-
strip A%, contact R contact Q!, spring 34,
hook C¢, wire b, wire a, terminal M?, line-
wire d’, and the other from battery tospring
34, as before, thence to spring 35, contact-
strip Q°, wire ¢, wire g, wire /i, terminal N¥,
and line-wire &'. These circuits are com-
pleted through the apparatus at the central
station as follows: through line-wire d', wire
¢', magnet J¢ wire f', battery-strip A% to bat-
tery BS5, thereby effecting dn actuation of
magnet - armature lever LS and a closing of
the circuit between contact-strips I’ and m?,
and hence completing the othercircuit above
referred to, which includes the eontact-strip
Q7 at the sending -station through wire %/,
contact I, contact m®, wire 7% release-mag-
net J7, tobattery-strip A%, to battery I35, there-
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by effecting a release of the apparatus at the
central station and the return thereof toini-
tial position. Thereceiver-hook,continuing
on its downward movement, finally engages
projection 32 and elfects a rocking of arm 30
and the consequent withdrawal of bridging-
contact R'from bridging relation with respect
to contacts A'and )4, and when this position
is reached the contact springs or projections
54 35 arrive at the cut-out portions 38 39 in
strips Q7 Q% and consequently break the cir-
cuits last-above traced between said strips
and the receiver-hook.

From the foregoing description it will be
seen that we provide an exceedingly simple
and efficient apparatus for the purposes in
view, with few working parts to get out of or-
der, and it will also be seen that the appara-
tus is placed in position for making a call be-
fore any battery-current is placed on the line-
wires. It will also be seen that provision is
made for restoring the battery connections
on the line-wires, so as to effect the automatic
return of the apparatus toinitial or retracted
position at the central station when the com-
munication of the parties hasbeen completed,
and that such restoration of the battery con-
nections is effected by the act of hanging up
the receiver,

Having now set forth the object and nature
of our invention and a construction and ar-
rangement of apparatus embodying the prin-
eiples thereof, what we claim as new and use-
ful and of our own invention, and desire to
secure by Letters Patent of the United States,
is—

1. Inacallingapparatus forautomatictele-
phone systems, a disk carrying contacts, a co-
operating stationary contact, a circuit includ-
ing said contacts, devices arranged in said
circuit for effecting connections with the line-
wire of any desired subscriber to be called, a
counterweight connected to said disk and op-
erating to hold the same in an initial or re-
tracted position, means for rotatively displac-
ing sald disk against the action of said coun-
terweight, means forlocking said disk in dis-
placed position, and automatic devices for
releasing said lock, as and for the purpose set
forth.

2. Inacallingapparatus forautomatic tele-
phone systems, a disk carrying contacts, a co-
operating stationary contact, a cirenit includ-
ing said contacts, devices arranged in said
circuit for effecting connection with the line-
wire of the desired subscriber to be called, a
counterweight connected to said disk and op-
erating to normally retain the same in an ini-
tial or retracted position, a manually-actu-
ated handle also connected to said disk for
rotatively displacing the same, means for lock-
ing said disk in displaced relation, and means
for automatically releasing said lock, as and
for the purpose set forth.

3. Inacallingapparatusforautomatic tele-
phone systems, a disk carrying contacts, a co-
operating stationary contact, a cireuit inelud-
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ing said contacts, devices arranged in said

circuit for effecting the desired connection
with the line-wire of the subscriber to be
called, a counterweight connected tosaid disk
and operating to normally retain said disk in
an initial or retracted position, a manually-
actuated handpiece also connected to said
disk for rotatively displacing the same, a lock
for holding said disk in displaced relation, a
receiver-hook, and means actuated by the
raising of the receiver from said hook for re-
leasing said lock, as and for the purpose set
forth.

4. Inacallingapparatus for automatic tele-
phone systems, a disk earrying contacts, a co-
operating stationary contact, a circuit inelud-
ingsaid contacts, devicesarrangedinsaid eir-
cuit and actuated by the successive makes
and breaks therein for effecting circuit con-
nection with the line-wire of the desired sub-
seriber to be called, a counterweight, connec-
tions between said counterweight and disk
whereby said disk is held in an initial or re-
tracted position, a handle, a guide-rod there-
for, a sleeve mounted to travel on said guide-
rod and engaging underneath said handle,
and connections between said sleeve and disk
whereby when said handle is displaced said
disk is rotatively moved against the action of
said counterweight, as and for the purpose
set forth.

5. Inacalling apparatus forautomatic tele-
phone systems, a disk carrying contacts, a co-
operating stationary contact, a counterweight
connected to said disk in an initial or retract-
ed position, a handle, a guide-rod therefor, a
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ranged to engage underneath said handle,
connections between said sleeve and disk
whereby by actuating said handle said disk
may be rotatively displaced, a lock for hold-
ing said disk in displaced relation, and means
for releasing said lock, as and for the purpose
set forth.

6. Inacallingapparatus forautomatic tele-
phone systems, a supporting shaft or stud, a
series of disks independently sleeved upon
said shaff and each carrying contacts, a codp-
erating stationary contact for each contact-
disk, circuits controlled by each stationary
contact and its codperating contact - disk,
means for independently displacing said con-
tact-disks rotatively upon said shaft, locks
for holding said disks in their displaced po-
sitions, and means for releasing said locks,
as and for the purpose set forth.

7. Inacallingapparatus forautomatictele-
phone systems, a disk carrying contaets, a ¢o-
operating stationary contact, a ratchet-wheel
connected to said disk, a counterweight con-
nected to said disk and operating to normally
maintain the same in an initial or refracted
position, means for rotatively displacing said
disk and wheel against the action of said
counterweight, a pawl codperating with said
ratchet-wheel to hold said disk in rotatively-
displaced position, and means for automatie-
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ally disengaging said pawl from said ratchet-
wheel, as and for the purpose set forth.

8. Inacallingapparatusforautomatictele-
phone systems, a disk carrying contacts, a co-
operating stationary contact, a ratchet-wheel
connected to said disk, a plunger connected
to said disk and operating asa counterweight
to normally maintain the same in an initial

“or retracted position, means for rotatively

displacing said disk and wheel against the
action of said counterwéight, a pawl codper-
ating with said ratchet-wheel to lock said
disk and wheel in rotatively-displaced posi-
tion, an arm connected to said pawl, a re-
ceiver - hook, said receiver - hook arranged
when raised to its upper position to.engage
said arm and release said pawl, as and for
the purpose set forth.

9. Inaealling apparatus forantomatic tele-
phone systems, a series of disks each carry-
ing contacts, a stationary contact codperat-
ing with each of said contact-disks, a coun-
terweight connected to each of said disksand
operating to normally maintain the same in
an initial or retracted position, means for in-
dependently displacing said disks rotatively,
locking devices for holding said disks in dis-
placed relation, and means for antomatically
releasing said locking mechanism, as and for
the purpose set forth.

10. In a calling apparatus for automatic
telephone systems, a series of disks earrying
contacts, a codperating stationary contact for
each contact-disk, a counterweight connected
to each of said disks and operating to nor-
mally maintain the same in an initial or re-
tracted position, meansforindependently dis-
placing each of said disks rotatively, locks
for maintaining said disks in rotative dis-
placement, means for automatically releasing
the lock of the first contact-disk of the series
to permit said disk to return to initial posi-
tion, aud means actuated by the return of
said disk into initial position for releasing the
lock of the next adjacent disk of the series,
as and for the purpose set forth.

11. In a calling apparatus for automatic
telephonesystems, a supporting stud or shaft,
a series of contact - disks independently
sleeved upon said shaft, a stationary contact
coOperating with each of said contact-disks,
a ratchet-wheel connected to each of said
disks, a counterweight connected to each of
said disks and operating to maintain the same
in an initial or retracted position, means for
independently displacing said disks rota-
tively, pawls arranged to engage said ratchet-
wheels to hold the same in displaced position,
means for automatically releasing the lock of
the first of said disks, and means actuated by
the return of one of said disks to initial posi-
tion for releasing the lock of the next suc-
ceeding disk of the series, as and for the pur-
pose set forth.

12. In a calling apparatus for automatic
telephone systems, a supporting stud or shaft,
apulley mounted thereon, a contact-disk con-
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nected to said pulley, a codperating station-
ary contact, a counterweight, a cord or rope
connected to maintain said pulley in an ini-
tial or retracted position, a manually-actu-
ated handle, a cord or rope also operating
over said pulley and connected to said han-
dle, whereby when said handle is displaced
said pulley and contact-disk are rotatively
moved upon said stud or shaft and against
the action of said ecounterweight, means for
locking said disk and pulleyin displaced po-
sition, and means for automatically releasing
said lock to permit said disk to return to ini-
tial position, as and for the purpose set forth.

13. In a calling apparatus for antomatie
telephone systems, a stud or shaft, a series of
contact-disks mounted thereon, a stationary
codperating contact for each of said contaet-
disks, a ratchet-wheel connected to each of
said disks, a pawl codperating with each of
said contact - wheels, a counterweight con-
nected to each of said disks and operating to
maintain the same in an initial or retracted
position, means for rotatively displacing said
disks against the action of said counter-
weights, astud or projection mounted to move
with each disk and arranged when said disk
is returned to initial position to engage the
locking-pawl of the next succeeding disk to
release the same, and means for automatie-
ally releasing the locking-pawl of the first
disk of the series, as and for the purpose set
forth. :

14. In a calling apparatus for automatic
telephone systems, the combination with elec-
trical devices for selecting any subseriber’s
wire, circuits for said devices and including
a battery, of a receiver-hook, insulated con-
tacts arranged adjacent thereto and included
in said cireuits, a supplemental pivoted arm
having lugs or extensions between which the
receiver-hook operates, an insulated bridging
contact or wiper carried by said arm and op-
erated by the engagement of the switch-hook
with said pivoted arm in itsrising movement
to bridge the circuit between said contacts to
close said circuits through said contacts, as
and for the purpose set forth.

15. In a calling apparatus for automatic
telephonesystems, the combination with elec-
trical devices for selecting any subscriber’s
wire, circuits for said deviees including in-
sulated contacts, areceiver-hook arranged ad-
jacent thereto, a bracket pivotally mounted
adjacent to said receiver-hook, a bridging
contact-piece carried by said bracket and
adapted to complete the circuit between said
insulated contacts, said receiver - hook ar-
ranged toengagesaid bracketasitapproaches
the limits of its up and down movement to
rocksaid bracket, whereby said bridging con-
tact is carried into or out of bridging relation
with respect to said insnlated contacts, as and
for the purpose set forth.

16. In a calling apparatus for automatic
telephone systems, and in ecombination with
electrical devices for selecting any subsecrib-
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er’s line-wire,circuits therefor, including con-
tacts insulated from each other, a receiver-
hook arranged adjacent to said contacts, a
pivotally-mounted bracket provided with pro-
jections between which said hook operates,
whereby as said hook approachesits limits of
up and down movements said bracket is en-
gaged and rocked,and an insulated bridging
contact-piece carried by said bracket and co-
operating with said contacts to make or break
circuit therebetween, as and for the purpose
set forth.

17. In a calling apparatus for automatic
telephone systems, and in combination with
electrical devices for selecting any subscrib-
er’s line, and a release device therefor, cir-
cuits for said devicesincluding insulated con-
tacts, an insulated wiper for bridging said
contaets, a pivotally-mounted bracket upon
which said wiper is mounted and having suit-
ably-spaced lugs or projections, a receiver-
hook arranged to operate between said lugs
or projections to engage the same as it ap-
proachesits up and down limits of movement,
and a bridging contact carried by said re-
ceiver-hook for controlling the circuit of said
release device during the up and down move-
ments thereof, asand for the purpose set forth.

18. In a calling apparatus for automatic
telephone systems, and in combination with
electrical devices for selecting any subscrib-
er’s line, a release deviee for said selecting
devices, a circuit for said release device in-
cluding insulated contacts, a receiver-hook
carrying a contact-wiper also arranged in the
circuit of said release device, said contact-
wiper coodperating with said insulated con-
tacts to control the circuit of said release de-
vice during the up and down movements of
said hook, and means for breaking eirenit be-

7

tween said contacts and wiper as the receiver-
hook approaches its extreme up and down
limits of movement, as and for the purpose
set forth.

19. In a ecalling apparatus for automatic
telephone systems, and. in combination with
means for selecting the line of any subscriber,
a release device, a circuit therefor including
insulated contact-strips, a receiver-hook, a
contact-wiper carried thereby and operating
over said contact-strips to bridge the circuit
therebetween, said contact - strips provided
with depressions or seats at points adjacent
to the upper and lower limits of movement of
said hook, whereby said contact-strips.are
bridged during a portion only of the up and
down travel or movement of said hook, asand
for the purpose set forth.

20. In a calling apparatus for automatic
telephone systems, and in combination with
devices for selecting the line-wire of any sub-
scriber, a release device for said selecting
mechanism, a cireuit therefor including an
insulated contact, electrical devices for con-
trolling the cireuit of said release device, a
eircuit for said electrical devicesincluding an
insulated contact, a receiver-hook, a double-
ended wiper carried thereby and operating to
complete said circuits from said insulated
contacts during a portion of the up and down
movements of said receiver-hook, as and for
the purpose seb forth, ‘

In witness whereof we have hereunto sef
our hands, this 24th day of May, 1901, in the
presence of the subseribing witnesses.

JOHN J. BROWNRIGG.
JOHN K. NORSTROM.
Witnesses:
E. C. SEMPLE,
S. E. DARBY.
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