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Yo all whom it may concermn:

Beitknownthat ], Aveust ALvin MonNsoN,
a citizen of the United States, residing at Min-
neapolis, in the county of Hennepin and
State of Minnesota, have invented a new and
useful Automatic Telephone-Switchboard, of
which the following is a specification.

This invention relates to telephone sys-
tems, and particularly to that class of systems
wherein an. sutomatic switchboard i1s em-
ployed at the central exchange to permit a
subscriber at any substation to connect with
any other substation without the interven-
tion of an operator at the central station.

The principal object of the invention is to
provide a system which may be installed at
comparatively small initial expense and in
which the operating mechanism is of very
simple construction and will not require the
services of an expert to maintain the same in
working condition.

A still further object of the invention is to
provide an automatic switchboard which
may be built up in sections of a practically
unlimited number and in which additional
sections may be installed and connected from
time to time as the system expands.

A still further object of the invention is to
provide a system in which absolute privacy
is insured without, however, permitting any
one subscriber to monopolize the system, the
mechanism being so arranged that any call-
ing subscriber will control the section of the
switchboard to which he is connected to the
exclusion of all other calling subscribers in
that section, but will not prevent any other
subscriber in the same section from receiving
a call from a subscriber of another section.

A still further object of the invention is to
provide a mechanism of simple character
connected by readily-traced circuits for in-
suring the automatic restoring of all parts of
the mechanism to initial position as soon as a
conversation is finished and the calling sub-
scriber hangs up his receiver.

A still further object of the invention is to
improve and simplify the calling mechanism
and circuits of the subscribers, so that the
call-bells or other sounders may be operated
as distinctly at remote stations as at stations
close to the central station.

With these and other objects in view, as
will more fully hereinafter appear, the inven-
tion consists 1n certain novel features of con-
struction and arrangement of parts herein-
after fully described, illustrated in the ac-

companying drawings, and particularly point-
ed out in the appended claims, it being un-
derstood that various changes in the form,
proportions, size, and minor details of the
structure may be made without departing
from the spint or sacrificing any of the ad-
vantages of the invention.

In the accompanying drawings, Figure 1 is
a diagram ilustrating a central-station
switchboard and selecting mechanism ar-
ranged and constructed in accordance with
the invention and showing also two substa-
tions connected to the central station. Fig.

"2 is a detail sectional view of the main por-

tion of the switchboard. Fig. 3 is a plan
view of a selecting device arranged at the
central station, parts being broken away in
order to more clearly illustrate the construc-
tion. Kig. 4is a front elevation of the same.
¥ig. 5 is an elevation of a switch-box of a
substation, the door of the box being shown
in open position in order that the wiring con-
nections may be more clearly followed. Fig.
6 is a front elevation of the switch-box with
the cover in closed position, parts being
broken away to illustrate the construction
of a selecting-disk. Fig. 7 is a transverse
sectional view of the same on the line 7 7 of
Fig. 6. Tig. 81is a view looking at the inner
face "of the door of the switch-box, the
switch-box proper being shown in section.

Similar numerals of rveference are em-
ployed to indicate corresponding parts
throughout the several figures of the cﬁ'aw—
mes.

In order to arrive at a clearer understand-
ing of the operation of the automatic switch-
board at the central station, the construc-
tion and operation of the calling and circuit-
controlling devices at each substation will be
first described.

The switch-box 10 of each substation is
provided with a hinged door 11, which is
shown in open position in order to more
clearly illustrate the construction and ar-
rangement of the circuits and circuit-control-
ling mechanism, and at the top of the switch-
box are arranged three binding-posts 12, 13,
and 14, the binding-post 12 being connected
to as'gnaling-line 15, which runs to the central
station, the binding-post 13 being connected
to a grounded wire 16 and the binding-post 14
being connected to a wire 17, which leads to
the central station and is termed the ‘‘talk-
ing-wire.”” The central portion of the door

11 is provided with an opening for the recep-
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tion of a sleeve 19, within which is mount:d
a spindle 20, the shaft being arranged to re-
tate independently of said sleeve. On the
outer end of the spindle is loosely mounted
a calling-disk 21, having an operating-knob
22 for convenience in turning the disk first
in one direction and then in the other direc-
tion to send the number of impulses neces-
sary to conncet the calling-station to the
called station. The periphery of this disk
is graduated, and the graduations are pro-
vided with letters or numerals indicating the
numbers of the several stations included in
the system, and the disk in the present in-
stance is shown as provided with twenty nu-
merals, although the number may be in-
creased or diminished.

The spindle 20 carries at one end a ratchet-
wheel 24 and at the opposite end a toothed
disk 25. The ratchet-wheel fits within the
dished portion of the disk 21 and is engaged
by a pawl 26, carried by said disk 21, so that
when the disk is turned to the right the pawl
will click over the teeth of the ratchet-wheel
without turning the latter; but when the
disk is turned to the left the movement will
be transmitted through the pawl to the
ratchet-wheel and shaft 19 and the disk 25
will also be turned. The ratchet-wheel 24
is provided with tecth of a number corre-
sponding to the number of graduations on
the disk 21, and the disk 25 also has a corre-
sponding number of teeth or shoulders 20/,
which may move into engagement with the
end of a spring contact 27 for the purpose of
raising said spring into engagement with a
spring contact 27" and closing the selecting-
circuit. ,

The spring 27 is carried by an insulating-
block 28, that is secured to the inner face of
the door, and the free end of spring 27 is
curved downward and normally lies in a
space between two of the teeth 26, but out of
contact with the disk 25 and spring 27/, the
selecting-cireuit being normally broken. The
downward movement of the contact 27 is
limited by a stop-pin 29, that projects {rom
the inner face of the door. To the inner face
of the door is secured a plate 30, which serves
as a reinforee or carrying member for the hol-
low sleeve 19. Leading from the door-
hinges to the spring 27’ is a wire 31, while the
spring contact 27 is connected to a wire 33,
leading to a second hinge 34. In operating
this part of the mechanism the highest nu-
meral “20°7 of the calling-dial normally
stands in a position opposite an indicator or
pointer x and the spring contact 27 is nor-
mally opposite cne of the spaces between the
teeth 26" of the selecting-disk. When a sub-
seriber wishes to call a substation—Tfor in-
stance, substation 5—he grasps the knob 22
and turns the disk 21 to the right until the
numeral “57 of the disk is opposite the indi-
cator . During this movement the pawl 26

clicks over the teeth of the ratehet-wheel 24:
but the ratehet-wheel and the selecting-disk
are held staticnary by alocking-pawl 35, piv-
cted to the inmer face of the door and under
the control of the receiver-hook 36, which
when depressed by the weight of the receiver
R engages an arm 37, projecting from the
pawl 35, and presses the toothed nner end of
the pawl hetween two of the teeth of the se-
lecting-cisk. 'The subseriber then removes
his receiver from the hook and the latter ix
elevated in the usual manner, and as the in-
ner end of the loeking-pawl 35 1s much heavier
than that end which engages the receiver-
hook it will move by gravity from engage-
ment with the selecting-disk, whereupon the
subscriber turns the «ial 21 to the left and
the pawl 26 engages the teeth of the ratehet-
wheel 24, turning the latter and the seleci-
ing-dtisk 25, and the teeth 267 of said disk pass
successively under the spring contact 27,
making and breaking the selecting-circuit

five times, corresponding to the number of

the station to be called, and at the comple-
tion of this movement the contact-spring 27
rests in contact with one of the teeth of the
selecting-disk and contact 277 and reniains in
that pesition until the conelusion of the eon-
versation.

Projecting from the inner face of the sciect-
ing-disk is a crown ratehet-wheel 377, having
teeth of a number corresponding to the nuin-
ber of teeth of the selecting-disk, and the teetlh
of this ratchet-wheel are arranged to he en-
eaged by an arm 38, projecting upward ivon
the receiver-hook 36, these parts being so
proportioned and arranged that when the re-
ceiver is once more hung on the hook the
arm 38 in moving downward will engage one
of the teeth of the crown-rateliet 377 and will
turn the selecting-disk for a distance to half
the space between two adjacent teeth, this
movement being sufficient to break the con-
nection between the spring contacts 27 an
27 and restore the parts to initial position
with the seclecting-circuit broken. In this
connection it may be observed that it is nec-
essary to send to the central station a nuin-
ber of electrical impulses corresponding to
the number of the station to be called, anl
should the number of that station be greater
than the highest number of the disk the disk
may be turned more than a single revolution,
For instance, if the station to be called is
number 1077 the calling-disk 21 will be
turned to the left to the extent of five com-
plete revelutions, and as each revolution of
the disk means twenty makes and breales
five revolutions would be equal to one hun-
dred impulses sent over the selecting-line,
and then the operator turns the disk to the
right until the number “777 appears on the
indicator « and then te the left until the
highest number is again under the imdicator
z, so that one hundred and seven impulses
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are sent to central station and substation 107
will be automatically connected by the mech-
anism at the central station.

At each of the substations is a transmitter
T, an inductorium I, a call-bell C, and a relay
40, the latter being so connected in the line
that when a calling-circuit is closed it will
connect the call-bell with the local battery B,
so that the bells of all stations will ring, no
matter how remote they may be from the
central station.

Within the switch-box are arranged two
blocks 41 and 42, formed of insulating ma-
terial and carrying circuit-closing strips 43
and 44, that are insulated from each other.
The lower end of the strip 44 is arranged in
the path of movement of an upwardly-bent
arm 45, that is carried by the inner end of the
switch-hook 36, so that when the receiver is
on the hook this arm engages the contact 44
and holdsit out of engagement with a contact
46, that is secured within the switch-box.
When the receiver is removed from the hook,
the arm 45 descends and the contact 44 is
allowed to engage contact 46. This contact
44 is connected by a wire 48 with the hinge |
32, and the contact 46 is connected by a wire
49 to the ground binding-post 13. The con-
tact 43 normally engages a stationary con-
tact 50, thatis secured within the switch-box,
and said contact 43 is connected by a wire 51
to the relay-magnets 40, the wire being
thence continued to the binding-post 14 of
the talking-wire. At one side of the tele-
phone-box is a push-button 52, extending
through an opening in the side wall of the box
and arranged to engage the contact 43 and
press the same into engagement with the con-
tact 44, and as a result of this contact 43 is
moved out of engagement with contact 50
and contact 44 is moved out of engagement
with the contact 46.

Arranged below the receiver-hook 36 are
four spring contacts 55 56 57 58, the free end
of the contact 57 being bent upward and
being engaged by the receiver-hook when the
latter is depressed by the weight of the re-
ceiver, and when the recelver-hook is down
the contact 57 is forced into engagement with
the contact 58, while the contacts 55 and 56
are wholly disconnected. - Tracing now the
selecting-circuit from ground at the substa-
tion to wire 16, binding-post 13, wire 49, con-
tact 46, (receiver removed from hook,) con-
tact 44, wire 48, hinge 32, wire 31, contact-
spring 27/, spring 27, wire 33, hinge 34, wire
60, binding-post 12, wire 15, central station,
and at the central station through the auto-
matic selecting mechanism and a battery to
ground. The selecting impulses having been
sent and the spring 27 being allowed toremain
on one of the teeth 26 of the selecting-disk, |
the subscriber at the calling-station presses |
the button 52 and forces the contact 43 into ]
engagement with the contact 44, thus mov- |

8

ing contact 43 from contact 50 and contact 44
from contact 46. This completes a circuit
from the battery and signaling mechanism at
central through wire 15, binding-post 12, wire
60, hinge 34, wire 33, contact 27, contact 27,
wire 31, hinge 32, wire 48, contact 44, contact
43, wire 51, the electromagnets of relay 40,
and out through binding-post 14 and the
talking-wire 17 back to the central station
and from thence, as will be hereinafter de-
seribed, through the similar circuits of the
called subscriber in order to energize the re-
lay-magnets 40 of both the calling and the
called stations. When therelay-magnets are
energized, each magnet attracts its armature
61 and the armature-lever 62 moves over
against the contact 63, that is carried by the
casing, and this closes a local cireuit through
the call-bell C, which may be traced {rom the
battery B through wire 65, contact 63, arma-
ture-lever 62, wire 66, the electromagnets of
the call-bell and call-bell frame to wire 67,
back to battery, and this system is followed
in each of the substations, so that no matter
how remote the station may be from central
the call-bell will be sounded with sufficient
distinctness to be heard. After pressing the
button if the call-bell of the calling-station is
sounded the subscriber knows that the call-
bell of the called station has also sounded and
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that he is connected; but if the bell fails to

sound he is informed that the line is busy and
that he cannot be connected at that time.

In following the talking-circuit from the
talking-wire 17 it will be seen that the cur-
rent will flow through binding-post 14, wire
51, and the relay-magnets to the spring con-
tact 43, contact 50, wire 70 to the secondary
of the inductorium, wire 71, receiver R, wire
72, contact 55, contacts 56 57, wire 73, con-
tact 46, wire 49, binding-post 13, and to
ground by wire 16, the conuections at the
other substation being completed in a simi-
lar manner.

The primary circuit may be traced from
battery B through wire 80, transmitter T,
thence by wire 81 to the primary of the in-
ductorium, wire 72, contact 55, (receiver-
hook elevated,) contact 56, wire 82, to bat-
tery. When the receiver-hook is down, con-
tacts 55 and 56 are disconnected and the
primary circuit is broken. When the re-
celver-hook is down, the line is open to re-
ceive a calling-signal from the talking-wire
17, binding-post 14, wire 51, the electromag-
nets 40 of the relay, contact 43, wire 85, con-
tact 58, contact 57, wire 73, contact 46, wire
49, binding-post 13, and wire 16 to ground.

The switchboard at the central station is
divided into sections, each section compris-
ing a frame which may be made in two parts
90 and 91, or these parts may be formed inte-
gral and provided with suitable openings for
the several circuit-controlling levers which
pass through the frame. Hach section is ar-
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ranged to control a certain number of sub-
stations—for instance, ten stations—and the
sections may be arranged and connected in
any suitable manner and additional sections
added as may be necessary from time to
time. The member 90, which is forimed of
insulating material, carries on its front face a
metallic angle-bar 92, through which extends
a contact-screw 93, which may be adjusted
and then locked in position by a nut 94, and
there is one of such screws for each substa-
tion. Extending through the member 90 is
a threaded rod 95, of which there is one for
each substation, and the talking-wire 17,
leading from the substation, is connected to
this rod and is confined in place by a binding-
nut 96. The lower member 91 of the switch-
board-section, which is also formed of insu-
lating material, carries a serew contact 97,
that 1s in vertical alinement with the contact
93, but is spaced therefrom. This contact
97 may be locked in place by a nut 98, that
also serves to connect a wire 99, that leads to
the selecting mechanism proper, there being
a separate wire 99 for each substation.

To the inner face of the portion 91 of the
switchboard is connected a frame 100, that
carries an electromagnet 101, there being one
frame and one electromagnet for each sub-
station. The outer portion of the magnet-
frame has an upwardly and forwardly ex-
tending arm 102, to which is pivoted a lever
having three arms 103, 104, and 105, the
downwardly-extending arm 103 carrying an
armature 106, that is disposed within the
field of force of the magnet, while the arm
104 is conunected to the threaded rod 95 by a
metallic spring 107, that serves normally to
hold the armature away {rom the poles of the
magnet. The third arm 105 is arranged to
play between the contact-screws 93 and 97
and is normally held in engagement with the
contact 97 by the stress of the spring 107;
but when the armature 106 is attracted by
the electromagnet the arm 105 movesupward,
breaking the circuit with contact 97 and cn-
gaging contact 93 to close another circuit.
When the arm 105 moves up, a spring re-
taining-arm 109 moves under its outer end
and holds said arm in the elevated position,
and the arm 105 cannot return until the re-
taining-arm 109 is drawn outward to release
position. A separate retaining-arm 109 is
employed for each of the arms 105, and all of
these retaining-arms may be engaged by
yoke-shaped rocker-arms 110, carried by a
rock-shaft 111, that is journaled at the front
portion of the frame and is provided with a
laterally-extending armature 112, that is dis-
posed within the field of force of an electro-
magnet 113 at the front of the board. Dur-
ing a certain stage of the operation this elec-
tromagnet will be energized and the arma-
ture 112 will be attracted, rocking the shaft
111 and all of the arms 110, so that all of the

847,356

retaining-arms 109 will be drawn outward o
(

release the arms 105.  During the initial o
eration of the device only one of the arims
105 will be locked in elevated position at oze
time, and the releasing mechanism is so ar-
ranged as to control all of them.

The frame 100 forms a support for three
spring contact-arms 114 115 116, that are in-
sulated from the frame and from each other.
The intermediate contact-arm 115 is beud
upward at its free end and extends over the
arm 105. Normally this intermediate con-
tact-arm engages the contact 114; but when
the arm 105 is raised it carries with it the arm
115, and the latter moves into engagement
with the arm 116, closing the circuit through
said arm 116 before the circuit is broken at
the arm 114; but as the movement is con-
tinued the arm 115 finally leaves and breaks
cireuit with the arm 114, the object being 1o
transfer or shunt the circuit without any
abrupt break in so doing.

- To the rear of the switchboard member 91,
generally at one end of the switchboard-sec-
tion and occupying a pesition similar to the
electromagnets 101, is arranged a relay-mag-
net 120, which in the diagram is shown as re-
moved from position in order that the clee-
trical conmections may be more readily
traced. The frame of this magnet carries nn
upwardly and forwardly extending arm 121,
on which is pivoted a lever having two arms
122 and 123. The arm 122 carries an ara-
ture 124, arranged within the field of force of
the electromagnet 120, while the arm 123 ix
arranged to play between a contact-scien
125 and a stop-screw 126. Normally tie
arm 123 is in engagement and closing cireutl
with the contact-screw 125; but when the
electromagnet is energized and the armuture
is attracted the arm 123 is elevated into en-
gagernent with the stop 126, and at the sane
time a retaining-arm 109’ engages under suid
arm and holds it in elevated position. This
retaining-arm 109" is under the control of o
yolke-shaped releasing-arm 1107, that is sc-
cured to the rock-shalt 111 and is operated.
together with the arms 110, cach time said
rock-shaft 111 is moved by its operating-
magnet 113. There is also at the central
station a selecting device in the form of a
step-by-step circuit-closing mechanism. the
selecting device being preferably arranged on
a horizontal table m front of the switch-
board. On this table is mounted a suitable
frame 130, having bearings for a vertically-
disposed shaft 131, the lower portion of
which extends through a dial-plate 132,
formed of irsulating material and provided
with equidistantly-spaced contact-buttons
133, of which there may be any desired num-
ber, said buttons being arranged in an annu-
lar series and each being independently con-
nected to one of the contact-serews 97 by a
wire 99, there being one contact-screw, one
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wire, and one contact-button 133 for each
substation. The shaft 131 carries a contact-
arm 134, which is arranged to move over the
contact-buttons and engage therewith to
close circuits through any one of the wires 99
and contact-screws 97.

To the upper portion of the shaft 131 is se-
cured a ratchet-wheel 135, which has teeth
of a number corresponding to the number of
contact-buttons 133, and with this ratchet-
wheel engages a spring-pressed pawl 136, that
is carried by a lever 137, pivoted on a pin or
stud 138, carried by the frame 130. At that
end of the lever opposite the pawl is an arma-
ture 139, that is disposed within the field of

- force of an electromagnet 140, and the latter

is connected to the selecting-circuit, as here-
inafter described, in such manner that each
time the selecting-circuit is closed the elec-
tromagnet will be energized and will attract
the armature-lever, thereby advancing the
ratchet-wheel and the contact-arm 134 a sin-
gle step, and the number of steps which the
contact-arm moves depends on the number
of the station to be called. To the shaft 131
is secured the innerend of a spiral spring 141,
the outer end of which is secured to the
frame 130, and during the selecting move-
ment of the arm 134 the spring is placed
under stress, and when released the unwind-
ing of the spring serves to return the ratchet-
wheel and contact-arm to initial position,
this position being determined in the present
instance by engagement of the arm 134 with
a spring-contact 142, that is carried by an in-
sulating-block 143, said contact serving not
only as a stop, but also as a means for closing
a circuit through certain other mechanism to
insure the restoration of all of the parts to
initial position in readiness for a subsequent
operation. During the selecting movement
the ratchet-wheel 185 is held from reverse
movement by a retaining-pawl 145, that is
mounted just within the line of the pawl 136.

Below the electromagnet 140 is arranged
an electromagnet 147, and between the
spools of thismagnet is guided a rod 148, car-
rying an armature 149, disposed within the
field of force of the electromagnet, the arma-
ture being normalty held outward from the
poles of the magnet by a spring 150. The
opposite end of the rod 148 is arranged in
alinement with the two pawls 136 and 145,

“and after the completion of a selecting opera-

tion and the finishing of the conversation the
electromagnet 147 is energized, its armature
149 is attracted, and the rod 148 is moved in
the direction of the pawls, moving both pawls
from engagement with the ratchet-wheel and
allowing the spring 141 to restore the ratchet-
wheel, the shaft, and the contact-arm 134 to
initial or zero position. The pawl-carrying
end of the Jever 137 is arranged to engage a
contact 152 when at rest, said contact being
carried by a metallic plate 153, which is elec-

| trically connected by a wire 154 to a contact
155. Below the contact 155 is an armature-
lever 156, pivoted on a standard or frame 157

S

and carrying a suitable armature 158, the lat- .

ter being disposed within the field of force of
an electromagnet 159. Normally the arma-
ture-lever 156 is held down out of engage-
ment with the contact 155 by a catch 160,
that is formed at the upper end of an arma-
ture-lever 161. The armature-lever 161 car-
ries an armature 162, that is disposed within
the field of force of an electromagnet 163 and
normally is held outward from the poles of
the magnet by a spring 164. A line-battery
166 and a local dry battery 167 complete the
central-station system, and the circuits may
now be traced.

When a circuit is closed through the select-
ing-disk 25 and contact 27 at any substation,
a circuit may be traced from the battery 166
through wire 167, electromagnet 140, wire
168, contact-screw 125, arm 123, wire 169,
contact 114, contact 115, wire 170, electro-
magnet 101, wire 15, through the previously-
described mechanism at the substation to
contact 27, contact 27/, ground-wire 16 to
ground and from ground at the central sta-
tion through wire 171 to battery 166. The
first effect of this closing of the circuit is to
energize the electromagnet 140, which at-
‘tracts the armature 139 and moves lever 137,
the pawl 136 advancing the ratchet-wheel
one step and the contact-arm 134 moving
from zero position into contact with button
No. 1 of the series of contact-buttons
133. The circuit is also completed through
the electromagnet 101, and this attracts the
armature 106, moving the three-armed lever
103, 104, and 105. The arm 105 in rising
moves from engagement with the contact-
screw 97 into engagement with the contact-
screw 93, and thereupon the locking-arm 109
moves in under the arm 105 and locks the
same in elevated position, preventing its re-
turn until after all the parts are ready to re-
sume initial position.  During the upward
movement of the arm 105 it carries with it
the upbent arm of the contact 115; but con-
tact 115 does not abruptly break circuit with
contact 114, but, on the contrary, the arm
114 will follow up the contact 115 until the
latter is in engagement with the contact 116,
and on slight further movement contact 115
will move from contact 114 and break the cir-
cuit with the latter, and thus shift or shunt
the circuit without breaking the flow of cur-
rent.

It is to be here remarked that all of the
contact-strips 114 are connected in multiple
with the wire 169, so that if the circuit
through wire 169 is broken no other substa-
tion can close circuit through it until the cir-
cuit has first been restored by the subscriber
making the first call. In accomplishing this

result the breaking of contacts 114 and 115 is
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the fivst step, aid as the cwrrent can no
longer ow from wire 168 through contact-
screw 125, arm 123; wire 169, zmd contact
114 to contfwt 115, it must seek another
course, and this is p[omded for by wire 173,
which leads from contact-screw 125 to eclec-
tromagnet 120, and from thence le.ul* a wire
174 to contact 116, and as the latter is in en-
gagement with contact 115 the circuit is com-
plctec through wire 170, electromagnet 101,
and wire 15 b&ck to the subsmtwn As soon
as arm 123 rises it is locked in elevated posi-
tion by the arm 109’, and while this arm re-
mains in elevated position the cireuit of wire
169 of that section of the switchboard is
wholly dlsconuectod, and no other subscriber
can close a circuit through the same or other-
wise interfere with the subbaatlon malking the
first call. Amnother feature of the th]l{ 01
the circuit from contact 114 to contact 115 is
that there is no interference with the 5(‘11(111] o
of the impulses from the selecting-disk 2 5 at
the substation, and as said selecting- (hsk is
turned and the circuit is alternately made
and. broken the pawl 136 will advance the
ratchet-wheel and the contact-arm 134 will
finally stop in engagement with that contact-
button 16])1(‘b011t1110 the number of the sub-
station to be called and will remain there un-
til the conversation is finished, while the con-
tact 27 will, as ]neVlouslV described, re-
main in eleotnoal contact with contact 27
A circuit is now closed from the. calling- sm«
tion to the central station and from tho cen-
tral station to the called station, 1t being
premised that the subscriber at the mlhno—
station has removed his receiver from the
hook and is pressing on the button 52 for the
purpose of ringing The call-bells of Loth sta~
tlons. Stmmno at the battery 166 of the
central st‘mon the current flows t,thUOh
wire 167, ducuonnonct 140, wire 168, wire
173, electrom‘wnot 1‘?0 wire 174, eontact
]16 contact 1] wire 170, emctmmaonet
101, wire 15 to thg calling- urcult entermo at
bmdmo -post 12 tllrouoh wire 60 hm% 34,
wire 3‘3 contact 27, spring- contacb 277, wire
31, hmoe 32, wire 4‘), contact 44, conLact 43,
wire ol, 1elay—magnet 40, binding-post 14,
talking-wire 17 to central station, where it is
connected to the rod 95 belonomo to the ¢
ing-station, and from thence lthOh spriug
107, arm 104, arm 105, contact-screw 93, an-
gle-bar 92, wire 180, eloctromaongt 163, wire
181, wire 182 to frame 130 of tho sdectum de-
vice. From thence the circuit (‘Uhtmucs
through the shaft 131, contact-arm 134 to
the contact-button 133 of the called station.
From thence through wire 99, contact-screw
97, arm 105, arm 104 spring 10/ rod 95, and
wire 17 to the called s gmtlon where it enters
at. binding-post 14, tlllouoh wire 51, relay
magnet 40, wire 51, contau 43, wire 85
tact 58, con‘uact 07 wire 73, wnmgt ’16 wire
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called station, back through ground to the ceu-
tral station, and through wire 171 to batrery
166 at the central station. This compleies
the eircuit in which the relay-magnets 10 ave
conneeted, and said magnets are energized.
attracting their armatures 61 and closing the
local call- be]l cireuits of both s hng and the

called stations. If the bell of the calliing-
station does not sound, the subscriber is in-
formed that the line is b usy.

It is to be here noted that the current must
flow continuously through the electromag-
nets, especially the electromagnet 140, alter
the selecting device has heen moved to make
connection with the contact-kutton of the
called station, as any subsequent muke and
break would shift the contact-spring 134 to
the next station. It is therefore essential
that in moving the spring 43 by means of the
push-button 5 52 that there be 110 mterrupiion
m the current, and spring 43 therefore en-
gages and closes circuit with the contaci-
spring 44 before the latter moves from the
grounding contact 46, the current being thus
shifted or shunted without any abrupt
break. 'The called subscriber now removes
his receiver from the hook, and this allows
contact 44 at the called station to engage the
grounding contact 46.  The operater at the

calling “station releases the push-bution 52,
and the contact 44 engages the grounding
contact 46 at the calling-station.

Before deseribing the Ld“\lll(’ (11( utt it will
be well to note the effect of the first closing
of the calling-circuit. When tiis cirenit is
established through wire 180, the electro-
magnet 163 is energized and attracts the ar-
mature 162.  This pulls the armature-lever
161 over and releases the cateh 160 from en-
gagement with the armature-lever 156
whereupon the spring 190 of the latter moves
said lever up into engagement with the con-
tact 155, and at the same time a contact 191,
carried by the armature-lever 161, enguges
the contact 192 of the frame 193 of the elec-
tromagnet 163. When t,ne armature-lever
156 moves up, it locks the lever 161 over in
engagement with tie contact 192. From
the frame 193 of the electromagnet leads a
wire 196, which is connected to the clectro-
magnet 153 and thence to the oloctmnntg;nvl
113, From the electromagnet 113 leads «
wire 198 to the local lmtt(‘l\ 167, and to tiis
battery is connected the wire 182, which
leads to tite frame 130 of the selecting device.
From tie carrying-block 143 of the stop
member 142 of said selecting device lm(!\ a
wire 199 to the contact 191, Tand it will thus
be seen that a circuit winieh ineludes hoth
electromagnets 113 and 159 is partly closed
and simply awaits the return of the \(‘l(’(‘f mg-
arm 134 to zero position to fully close a cir-
cuit which will eneloi/v such magnets.
otier cireuit which is partly closed 1 w be

liﬂ'
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wire 182 to the frame 130 of the selectmo de-
vice, the pawl-carrying lever 137, contact
152, (broken at this point while the electro-
maonet is energized,) block 153, wire 104
contact 155, armature-lever 156, trame 157
wire 200, the pawl-releasing mqonet 14

wire 201, electromagnet 113, wire 198 back |

to battery, so that there are two circuits only
waiting the closing of single connections to
restore all of the central-station apparatus to
initial position.

In tracing the talking-circuit we may start

from O“round at the mlhng station tarough |

wire 16 binding-post 13, wire 49, contact 46
wire /3 contact 57, contact 56, contact 50,
throuo}“ the wire 72 to the receiver, wire 71, the
%econdaly of the inductorium, wire 70, con-
tact 50, contact 43, wire 51 relay—mao net 40,
bmdlno—post 14, talkmo—wlro 17 to central
station, rod 95 of the calhno -station, spring
107, arm 104, arm 105, contact -spring 93,
ﬁanfre 92, wire 180, electromagnet 163, wire

181, wire 182, the frame 130 of the selectmy
devme, shaft 101, selecting-arm 134, the con-
tact-button 133 of tie called station, wire 99,
contact-screw 97 of the called station, arm
105, spring 107, rod 95, wire 17 of the called sta-
tion, entering at binding-post 14; relay-mag-
net 40, wire 51, contact 43, contact 50, wire 70,
the secondary of the mductorlum wire 71, re-
ceiver, wire 72, contact 55, contact 57, Wne

73, contact 46, wire 49, binding-post 13 to
ground at the called station. The primary
circuits of the calling and called stations
have been previously described and are con-
nected in the usual manner. After the con-
versation 1s finished the calling subscriber
hangs the receiver on the hook. This car-
ries the cam-sh aped end of the arm 3% against
one of the teeth of the crown ratchet-wheel
37’, and the latter is turned, together with
the selecting-disk 25, to the e‘{tent of half a
tooth, so that the 0011tact -spring 27 moves
down into engaoement with the stop 29 and
now rests at a point oppos&te a space between
two of the teeth 26" of the selecting-disk, and
the circuit is broken. At the same time the
descent of the receiver-hook moves the pawl
35 up into engagement with the selecting-
disk, so that the laiter cannot be again
turned until the receiver is removed from the
hook.

The first effect of the breaking of the cir-
cuit will be to release the lever 137, where-
upon the pawl-carrying end of the lever will
be moved into engagement with the contact
152, and the circuit will be closed, as pre-
viously described, from battery 167/, through
wire 198, electromagnets 113, wire 201, electro-
magnets 147, wire 200, frame 157, armature-
lever 156, contact 155, wire 154, contact 152,
pawl-carrying lever 137, frame 130, wire 182,
back to battery. The electromagnst 113 is
energized and attracts the armature 112
thus rocking the shaft 111, and the yoke-like

7

arms 110 pull all of the locking-arms 109 and
the locking-arm 109’ outward, releasing the
arm 105, belonging to the calling-station,
and the arm 123 of electromagnet 120,
These members then move down to initial
position, arm 105 engaging the centact-
screw 97 and arm 123 engaging the contact-
serew 125. At the same time the electro-
magnet 147 is energized and attracts the ar-
mature 149, pushing rod 148 in such manner
as to release both p‘L\Vlb 136 and 145, so that
the spring 141 may restore the ratchet-wheel
and the selecuno -arm 134 to zero position.
As soon as the selecuno arm 134 strikes the
combined stop and contact 142 a path of
less resistance is provided for the current, and
it will now flow from the battery 167/, through
the wire 198, electromagnets 113, wire 196,
in which electromagnet 159 is connected, to
frame 193, contact 192, contact 191, wire 199,
block 143, contact 142, selecting-arm 134,
frame 130, and wire 182, back to battery.
This energizes the electromagnet 159, and
armature 158 is attracted, dm"‘mo down the
armature-carrying lever 156 from enwacrement
with the catch 160 whereupon the spnno 164
moves the ammtme -carrying lever 161 to the
right, and the catch 160 engages and locks the
armature-carrying lever 156.  Assoonasthe
contacts 191 and 192 are separated the circuit
through the several electromagnets is broken
and the armature 112 is free to move from
the electromaonot 113, and the rock-shaft
and yoke-like arms 110 resume normal po-
sitions in readiness for another operation.
It will be seen thai as soon as any subscriber
makes & call he obtains exclusive control of
that section of the switchboard to which he
is connected, and as soon as he dccomplishes
the breaking of the circuit through the wire
169 no other subscriber can close the circuit
therethrough and interfere with the call. At
the same time any other subscriber con-
nected to that section of the switchboard
may receive a call, as connection may be
made through any of the wires 99 and con-
t‘lu “serews 97 to the talking-wires of the

ther substations.

In ordinary telephone systems employing
a central battery of sufficient strength to
reach the stations at the greatest distance
from central it is usual to place sufficient
resistance in those connections nearest cen-
tral in order to prevent burning out. In car-
rying out the present invention, however,
auxiliary batteries are employed in the long
branches, these being of the same polarity as
the main-line battery and their strength
being added to that of the main battery when
calling over lines of great length. This re-

sults in considerable saving in battery power
and does away with the resistance-coils.

I elaim—

1. In telephony, a number of substations,
a central station, a selecting and circuit-
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closing means at the central station, means
at each substation for opemting the selecting
means to connect a calling-station to a called
station, signaling and ta Ixmo wires connect-
ing the substations and the central station, a
switchboard at the central station, a series Jof
contacts carried by the switchboard, there
being an independent contact for each sub-
station, an electromagnet controlling the
movement of each contawt the s10nahng—v\'ile
being connected in multlple to all of said
e]ectwmmonets; and contacts arranged to
break such mu tlple connection on the send-
ing of a signal by any substation, whereby cir-
cuit may e closed through but one of said
electromagnets.

2. In an automatic central-telephone-ex-
chanoe mechanism, a series of independent
con’mcts there bemo one contact for each
substatlon an 1ndependent electromagnet,
controlhno the movement of each con‘mct
calhnmmrcult having a multiple connection
with all of said electromagnets, and means

for breaking the multiple circuit when any |

one electrom‘wnet is energized, thereby pre-
venting the energizing of any of the remain-
ing electromagnets.

3. In automatic central-station telephone
mechanism, a switchboard having talking-
circuit contacts for each substation, an elec-
tromagnet having an in(lependent calling
wiring conneomon with each substation, a
movable contact under the control of said
electromagnet and mranged to close the
talking - cirenit of a calling - station, a sin-
gle calllno—ere arranged at the central sta-
tion and connected in multiple to all of the
electromagnets, and means for
cireuit thr0110h said single calling-wire alter
any one of “the eleotronmoncts has been
energized.

4. In automatic central- exchange tele-
phone systems, a switchboard, a phu ality of
movable cireuit-closing members, an inde-
pendent talking-wire connootmo each cir-
cuit-closing member to a sopzuate substa-
tion, an elcctromaonct controlling the move-
ment of each circuit- closing member, an in-
dependent calling or selcctmg wire extending
from each substation to the electromagnet, a
central battery-wire connected to all of said
electromagnets to complete the calling orsig-
naling olrcults, and an olectromaonemcally
controlled circuit - breaker for bre‘ﬂ\mo the
battery-wire when any one electromag net has
been energized to prevent the energizing of
any of the other electromagnets.

5. In automatic central-station telephone |

systems, a switehboard, movable circuit-
closing devices carried thercby there being
an mdependent circuit-closing device for each
substation, a talking-wire e\tendmo irom
the cucult closing devwe to the subsmtlon
an electromaonet for controlling the move-
ment of szud cireuit-closing devme an in-
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847,356

dependent signaling-wire extending from
each substation to its electromagnet, a con-
ductor leading from a central-station battery
to all of said electrom: agnets, said conductor
including an Lmn‘ltum~lowl and a pair of
contactb one of which is conneccted to, and
moves with the movable cireuit- cloging de-
vice, the cireuit being primarily broken when
said circuit- closing device receives its iitial
movement, and a second circuit including
an electmmaonet arranged to operate said
armature- ]cvel, and txm)w'h which the cir-
cuit is closed on movement of said eireuit-
closing device, thereby moving the armatuge-
lever and breaking the initial calling-circutt
to prevent the energizing of more than one
of said dectronmonots at one time.

6. In an automatic central-station tele-
phone system, a switchboard, a plurality of
movable circuit-closing devices, of which
there is one for each substation, talking-
wires ifndependently connecting the cireoit-
closing dcvmeb to the SLJ)SLJth] , aselecting
means arranged at the central station snd
provided with a series of spaced contuets
contact members arrenged adjacent to the
circuit-closing devices and imdependently
connected to the contacts of the selecting
mcch(mmm, a movable contact fori ],‘1[1
of the selecting mechanism and an d 1o
engage the series of spaced contacts, an clec-
Lr01n‘1gnet for actuating said movable con-
tact, a plurality of contacts arranged over
the circuit-closing devices and having a mul-
tiple connection with the movable civeuit-
closer, an independent electromagnet con-
trolling the movement of each civeunit-closing
device, and an independent calling and sc-
lecting circuit extending from each substu-
tion through both of said electromagnets.

7. In telephony, a central station, sub-
stations, independent talling and signaling
wires connecting each substation to the con-
tral station, a movable circuit-closer con-
nected to each 111(I(Jpend*nt talking-vwire, o
pair of contacts arranged one above and one
below each circuit- ClOb(}l, a selecting device
includi*zg a series of contacts that are i;w
pendently connected to the lower contacts, a
revolubly-mounted contact-aim avy ,111;40'1 o
engage the series of contacts, said arm being
connected electrically to all of the uppeimosi
contacts, an electromagnet for actus liwr
said revoluble contact-arm, an electromagnet
for each cireuit-closer, the signaling-wire of
the substation being connec ted to both eiee-
tromagnets, and the energizing of the elec-
tromagnet of the circuit-closer moving the
latter from a normal posmon In engagement
with the lower contact to a position in on-

gagement with the upper contact, whereby
connectlonm%} he established from a ¢ (.Hm' -
station through the circuit-closer, the uppe
contact, the selecting device, the lower con-
tact of a called station, and through

the eir-

~1

hel

v
[

v
AT




10

15

20

30

35

40

45

50

6o

35

847,356

cuit-closer and talking-wire of said called
station.

8. In telephony, substations, and a cen-
tral station, a switchboard at the central
station, circuit-closers carried by the switch-
board, an independent talking-wire leading
from each substation to one of the circuit-
closers, upper and lower contacts in aline-
ment with the circuit-closer, the latter being
normally in engagement with the lower con-

tact, an electromagnet for operating each

cireuit-closer and moving the same from en-
gagement with the lower contact into en-
gagement with the upper contact, a selecting
device including a movable contact-arm that
is electrically connected to all of the upper
contacts, a series of contact-points carried by
the selecting device and each independently
connected to one of the lower contacts, an
electromagnet for moving the selecting de-
vice, a signaling-wire extending from each
substation and connected to both electro-
magnets whereby the talking - wire of a
calling-station may be connected through its
circuit-closer to the upper contact, and from
thence through the selecting device to the
lower contact of a called station, and means
for automatically breaking a portion of the
singaling-circuit to prevent the energizing of
more than one of the electromagnets of the
circuit-closers at any one time.

9. In telephony, substations and a central
station, a switchboard, independent circuit-
closers carried by the switchboard, a talking-
wire connecting each substation to its circuit-
closer, upper and lower contacts between
which each circuit-closer may move, said
circuit-closer being normally in engagement
with the lower contact, an electromagnet for
moving said circuit - closer from engage-
ment with the lower contact into engage-
ment with the upper contact, means for lock-
ing a raised circuit-closer In engagement
with the upper contact, a selecting device
including a series of contacts that are inde-
pendently connected to said lower contacts,
and a revoluble contact-arm that is elec-
trically connected to all of the upper con-
tacts, an electromagnet for actuating the se-
lecting device, a calling and selecting circuit
extending from each substation through
both of the electromagnets, and means for
moving the locking means to release position
when the circuits are broken.

10. In telephony, substations and a cen-
tral station, a switchhoard, a plurality of
electromagnetically-operated contacts, of
which there is one for each of the substations,
an independent talking-circuit for each sub-
station, the talking-circuits being under the
control of said contacts, an independent sig-
naling and selecting wire extending from
each substation to the electromagnet, a bat-
tery arranged at the central station, and one
pole of which is connected to the ground, a

=]

single conductor leading from the opposite
pole of the battery to all of the electromag-
nets, and means for breaking or shifting the
circuit through said single conductor when
any one of the electromagnets is energized to
prevent the energizing of any of the other
electromagnets.

11. In & central-station mechanism for au-
tomatic telephone systems, a switchboard, a
pair of alined upper and lower contacts sup-
ported thereby, an electromagnet, an arma-
ture-lever arranged to move between the two
contacts, and normally in engagement with
the lower contact, a locking-strip for engag-
ing and holding said armature, lever in ele-
vated position, means for releasing the lock-
ing member, three superposed contact-strips,
the central strip being connected in the cir-
cuit of the electromagnet and having one of
its ends connected to and movable with the
armature-lever, the remaining contacts being
both connected to a source of energy, the
central contact-strip normally engaging the
lower contact-strip when the armature-lever
is depressed, and thereby closing the electro-
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magnet-circuit, said central contact-strip be-

ing arranged to engage and close circuit with
the upper contact-strip as the armature-le-
ver moves upward without abruptly break-
ing circuit with the lower contact-strip.

12. In central-station mechanism for auto-
matic telephone systems, a circuit-control-
ling device comprising an electromagnet, an
armature disposed within the field of force
of the electromagnet, a lever carrying said
armature, a contact with which said lever en-
gages when the electromagnet is deénergized,
a battery-circuit that is closed through said
contact and armature-lever when the mag-
net is deénergized, a shunt-circuit extending
through the electromagnet, and means for
breaking the main battery-circuit, thereby
directing the current through the shunt, and
energizing the electromagnet to effect disen-
gagement of the armature-lever from the
contact.

13. In central-station mechanism for auto-
matic telephone systems, a switchboard, a
plurality of movable circuit-closers, each ar-
ranged for connection to a separate substa-
tion, electromagnets for operating said cir-
cuit-closers, a locking-strip for automatically
engaging and locking each cireuit-closer after
the latter has been moved, a rock-shaft, a
plurality of arms carried thereby and ar-
ranged to engage said locking-strips, an ar-
mature carried by said rock-shaft, an elec-
tromagnet for said armature, and means for
closing a circuit through said electromagnet
to effect movement of all of said locking-
strips to release position.

14. In telephony, substations and a cen-
tral station, a series of circuit-closers ar-
ranged at the central station, independent
talking-wires extending from the substat’ons
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to the circuit - closers, a selecting means at | means operable on return of the selecting

the central station for closing the mlkmo -¢ir-
cuits of calling and called 5’0@10115 smnahno
and selecting lines, elocuo'nagnets .manocd
therein, one of said electromagnets contr rol-
ling the operation of the circuit-closer, and
the other the o peration of the selecting means,
a locluno—shlp {or each of the circuit-closers,

a rock-shaft, arms carried thereby and ar-
ranged to engage the locking-strips, an ar-
mature pro;cctmo from the shaft, an electro-
magnet adjacent to said armature, and

means to initial position for closing u circult
through said electromagnet, and thereby
moving the rock-shaft and the ]()("1{1115_"~.<L1‘i]1.<
to release position.

In testimony that I claim the foregoing ux
my own I have hereto allixed my signature
in the presence of two witnesses.

AUGUST ALVIN MOXNSOD

Witnesses:

Cmag, 5. CAIRNS,
. C. Hayxms.




