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To all whom: it may conecermn:

Beitknownthat I, AvcusTt ALvIN MONSON,
a citizen of the United States, residing at Min-
neapolis, 1 the county of Hennepin and
State of Minnesota, have invented a new and

which the following is a specification.

This invention relates to telephone sys-
tems, and particularly to that class of systems
wherein an automatic switchboard is 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 1s to
provide a system which may be installed at
comparatively small initial expense and in
which the operating mechanism 1s of very
stmple 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
unhmited. 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
1s 1nsured without, however, permitting any
one subscriber to monopolize the system, the
mechanism being so arranged that any call-
1ng subscriber will control the section of the
switchboard to which he 1s connected to the
exclusion of all other calling subsecribers in
that section, but will not prevent any other
subscriber 1n the same section from receiving

& call from a subscriber of another section.

40

45

A still further object of the invention 1s 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 1s finished and the calling sub-
seriber hangs up his receiver.

A still further object of the mmvention 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 1n view, as
will more fully hereinafter appear, the inven-
tion consists 1n certain novel features of con-
struction and arrangement of parts herein-
after rully described, illustrated in the ac-

gl

companying drawings, and particularly point-
ed out 1n 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
| Irom the spirit or sacrificing any of the ad-

!

2

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 mmvention and showing also two substa-
tions connected to the central station. Fig.
1s a detail sectional view of the main por-
tion of the switchboard. Fig. 3 is a plan
view ot a selecting device arranged at the
central station, parts being broken away in
order to more clearly illustrate the construc-
tion. FKig. 41s a front elevation of the same.
Fig. 5 18 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 1s a front elevation of the switch-box with
the cover i closed position, parts being
broken away to illustrate the construection
of a selecting-disk.
sectional view of the same on the line 7 7 of
Kig. 6. Fig. 8 1s a view looking at the inner
tace "of the door of the switch-box, the
switch-box proper being shown in section.

Similar numerals of reference are em-
ployed to mdicate corresponding parts
throughout the several figures of the cﬁ'aw—
ngs.

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 1 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 a s 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 1s provided with an opening for the recep-

Fig. 7 1s a transverse
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tion of a sleeve 19, within which 1s mountcd |

a spindle 20, the shaft being arranged to re-
tate mdepenc ently of said sleeve. On the
outer end of the spindle is loosely mounted
2 calling-disk 21, having an operating -111101)
29 for convenience in tummn the disk first
in one direction and then in the other direc-
tion to send the number of Inpulses neces-
sary to connect the calling-station to the
called station. "Lhe pcmphuv of this disk
is graduated, and the graduations are pro-
led with letters or numerals ndicating 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 -
creased or d1m1mshed

The spindle 20 carries at one end a ratchet-
wheel 24 and at the opposm, 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
thn the disk is turned to the right the pawl
will click over the teeth of the mtohtt-.wht ¢l
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 teeth of a number corre-
sponding to the number of oraduations on
the disk 21, and the disk 25 5 also has a corre-
sponding number of teeth or shoulders 2§,
which may move into engagement with the

end of a spring contact 27 for the purpose ot

ralsing sald 51‘)]:‘111& into engagenment with a
spring contact 27" and Gli)blﬂﬁ the selecting-
circuit.

The spring 27 1s carried by an insulating-
block 28, that is secured to the inner face of
the dOGI and the free end of spring 27 1is
curved downward and normally lies mm a
space between two of the teeth 26, but cut of
contact with the disk 25 and spr 111{“:l 277, the
selecting-circuit being normally bi oken. Um
downward movement of the contact 27 is
limited by a stop-pin 29, that projects from
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. ILeading from the door-
hinges to the spring 27" 1s a wire 31, while the
spring contact 27 1s connected to awire 33 ,
Jeading to a second hinge 34. In operating
this p(nt of the 1]]0@]1%111811’1 the highest nu-
meral 20”7 of the calling-dial nmnmllv
stands In a position opposmo an ndicator or
pointer x and the Spring contact 27 1s nor-
mally opposite one of the spaces between the
teeth 267 of the selecting-disk.  When a sub-
seriber wishes to call a substation—I{or m-
stance, substation 5—he grasps the knob 22
and turns the disk 21 to the right until th
numeral ‘577 of the disk 1s opp sosite the indi-
cator . Durmo this movement the pawl 26

!
1

!

fAve times

dred 1mpulses sent over the

B4'7,306

clicks over the teeth of the ratchet-wheel 24
but the ratchet-wheel and the s 10("ti1’1w disk
are held staticnary by a locking-pawl 35, piv-
cted to the inner face of the door and under
the control of the receiver-hook 36, whicel
'WhE‘I] depressed by the weight of the receiver

1 engages an arm 37, ])lofeutl..n.g_; from the
pawl 35, and presses the toothed mner end vl
the pawl between two of the teeth of the se-
.:etmm-mgk The subseriber then removes
his receiver from the hook and the [atter s
elevated in the usual manner, and as the -
ner end of the lecking-pawl 351 s mueh heavier
than that end which (—‘1151#.1“(}5: the receiver-
hook 1t will move by gravity frem engage-
ment with the selece J1110-(1153L , Whereupon the
subscriber turns the dial 21 to the left and
the pawl 26 engages the teeth ol the ratchet-
uhw 24, tmnuw the latter and the sclect-
ng-{ 1%11__1.) and the teeth 267 of said aisk pass
SUC{‘“b&HTth under the spring contact 27,
making and breaking the selecting-circuit
c*uu{lspmm:um to the nuinber of
the 5mtmn to be called, and at the comple-
tion of this movement the contact-spr m;_x 27
rests in contact with one ol ti}_{.—a teeth of the
selecting-disk and contact 277 and reniains m
that pesition until the cc‘;ﬂ(*luqmu of the con-
versation.

Projecting from the inner face of the scieet-
ne-cisk 1 is a erown ratehet - W de 377, having
LL@M] of a number corresponding to 1} © N
her of teeth of theselecting-disk, and the teetd
of this ratchet-wheel are .;111[1110{&1 to he en-
caced by an arm 38, projecting upwardc ivon
the receiver-hook 30, these *mtls heinw
preportioned and arrangeq that when the ro-
celver 18 once more hung on the hook the
art 38 In moving downward will engnge one
of the teeth of the crown-r: atehet 377 and will
turn the selecting-disk for a distance to half
the space between tws adjacent teeth, this
movement being su[h( tent to brealk the con-
nection bebween the spring contacts 27 ani

a

A
27" and restore the palia to initial I‘mmll{ 1
with the selecting-circuit broken. In {ins
connectlion 1t may b{J observed that 1t 18 nec-
essary to send to the central station a mun-
ber of electrical 1mpulses corresponaing o
the number of the %mtmn to e called, an:d
should the 11111111)01 of that station be greater
than the highest number of the < Hek the disk
may be turned more than a single revolution,
For 1115@111(”5 if the station to he called is
numper 1077 the calling-arsle 21 will Dhe
turned to the left to the extent of five cun-
plete revelutions, and as each revolution of
the disk means twenty mus Jma and  breakes
five 10*««*(11111[1{;11% would be ea ual to one hon-
seleg tummunv
and then the operator turns the disk to the
right untll the number 777 a3 ":upmn on the
111::'11 ator o and then to the left

until tie
hlﬁhbbt 1111111[)@1 1s again under the il‘l::ii

toL
¢, so that one hundred and seven im: pulam
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are sent to central station and substation 107

will be automatically connected by the mech- | from contact 46.

anism at the central station.

At each of the substations 1s a transmitter
T, an inductorium 1, a call-bell C, and a relay
40 the latter being so oonnected m the line
that when a calhnﬂ—-mmmt 1s closed 1t wall
connect the call-beil with the local batter y 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 msulatmﬂ ma-
terial and carry: 110 circuit-closing stmps 43
and 44, that are msula,ted lrom each other.

The lower end of the strip 44 1s arranged In |

the path of movement of an upwar le—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 1s secured within the switch-box.
When the receiver 1s 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 oround 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 bmdmg—post 14 of
the talking-wire. At one side of the tele-
phone-box 1s a push-button 52, extending
through an opening in the side wall of the box
and arr&nﬂed 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 helow the receiver—hool{ 36 are
four spring contacts 55 56 57 58, the free end
of the contact 57 being bent upward and
being engaged by the recewer—-hook when the
latter 1S depxessed by the weight of the re-
ceiver, and when the receiver-hook is down
the contact 57 is foreed 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 2 ‘3’7” sprmo‘ 27, wire %? hmne 34, wire
60, bmflmw—post 12, wire 15, central statmn

- and at the central statlon throuﬂ*h the ::Luto—

matic selecting mechanism and a battery to
oround. The selectmﬂ‘ impulses having been
sent and the spring 27 bemﬂ allowed toremain
on one of the teeth 267 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-

g contact 43 from contact 50 and contact 44

- central through wire 15, “binding o-post 12, Wu‘e

60, hinge 34, wire 33, contact 27, conta,ct 27’
wire 31 hmﬂe 32, wire 48, Gontact 44, cont&ot
43, wire 51, the electr onmﬂnets of relay 40,
and out thr ough b111d1110—p08t 14 and the
talking-wire 17 back to the central station
and from thence, as will be hereinafter de-
scribed, thmunh the similar circuits of the
called subscnber In order to energize the re-
lay-magnets 40 of both the 0&111110' and the
called stations. When the 1elay—-n‘1aﬂnets are
energized, each magnet attracts its armature
61 anJ the armature-lever 62 moves over
against the contact 63, that 1s carried by the
casimyg, and this closes a local circuat thl ouﬂ*h
the call-bell C, which may be traced irom the
battery B hrouoh wire 65, contact 63, arma-
ture-lever 62, wire 66, the electr omannets of
the call-bell zmd call—bell frame to wire 67,

back to battery, and this system is followed

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 subsecriber knows 1;11th the call-
bell of the called station has also sounded and
that he i1s 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 1t will be seen that the cur-
rent will flow thr ough binding-post 14, wire
51, and the relay—maﬂ nets to the sprmﬂr con-
tact 43, contact 50, wire 70 to the %econdarv
of the 111d110t0r1am wite 71, recelver R, wire
72, contact 55, wntacts H0 57 wire (3 CON-
tact 46, wire 49 blndmn‘-—post 13, and to
oround h T owire 16

other msmtmm bemﬂ completed 1n a simi-
lar manner.

The primary cireuit may be traced from
battery B through wire 80, transmitter T,
thence by wire 31 to the primary of the in-
ductortum, wire 72, contact 55, (receiver-
hook elevcxted ) contact 56, wire 89 to bat-
tery. When the receiver-hool is down CON-~
tacts 55 and 56 are discommected and the
primary cireuit 1s broken. When the re-

| cerver-hook 1s down, the line is open to re-

. pass through -

ceive a c{ﬂhnﬂ*—blgnal from the talking-wire
17, binding-post 14, wire 51, the electwmaﬂ-

'ne‘{.;s 40 of the relm contact 43, wire &85, con-

tacy 88, contacs 57 wire 73, contact 46 wire
49, bin dmﬂ—r\osb ]‘3 and wire 16 to f}round
The switchboard at the central ‘station is
divided 1mto sections, each section compris-
ing a frame which may be made in two parts
90 and 91, or these parts may be formed inte-
aral and prov ided with suitable openings for
the several circuit-controlling levers which
he frame. Bach section is ar-

in each of the substations, so that no matter

the connections at the

3 :

This completes a circuit
from the batter y and signaling mechanism at
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ranged to control a certain number of sub-
stations—for i nstance, ten stations—and the
sections may be arr an%d and connected 1n
any suitable manner and additional sections
added as may be necessary from tiume to
time. The member 90, which 1s formed of
insulating material, carries on its front face a
metallic angle-bar 99 through which extends
a contact-screw 93, which may be adjusted
and then locked 1n posfumn by a nut 94, and
there is one of such screws for each substa-
tion. Extending through the member 90 1s
a threaded rod 95, of which there 1s one for
each substation, and the talking-wire 17,
leading from the substation, 1s connected o
this rod and is confined in place by a binding-
nut 96. The lower member 91 of the switceh-
board-section, which is also formed of insu-
lating nmterml carries a screw contact 97,
that is in vertical alinement with the contact
93, but 1s spaced therefrom. This contact
07 may be locked in place by a nut 98, that
also serves to connect a wire 99 that leads to
the selecting mechanisin 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 1)61110 one
frame and one electmmaﬂnet for each sub-
station. 'The outer pc}rtmn of the magnet-
frame has an upwardly and Jfouvm‘dh? eX-
tending arm 102, to which 1s pivoted a Tever
havmn three arms 103, 104, and 105, the
dOWIlW&ldlY—elteIldlll arm 103 CCLlI‘jTle’ an
armature 106, that is disposed within the
field of force of the maonet while the arm
104 is connected to the threaded rod 95 by a
metallic fspm'w 107, that serves 1101’111&113 to
hold the armature a3 way {rom the poles of the
magnet. The third arm 105 1s arranged to
pla, between the contact-screws 93 and 97
and is normally held in engagement with the
contact 97 by the stress of the spring 1("17'
but when the armature 106 is attractea hr
the electromagnet the arm 105 movesupward,
breaking the circuit with contact 97 and cn-
0A0INE contact 93 to close another circuit.
When the arm 105 moves up, a
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
pOSLLmn A separate retaining-arm 109 1s
employed for each of the arms 105 and all of
these retaining-arms may be e;ﬂﬂaoed by
yoke-shaped rocker-arms 110, cartied by a
rock-shaft 111, that 1s ]ournaled at the front
portion of the frame and is provided with a
laterally-extending armature 112, that is dis-
hosed 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-
tromfwnet will be energized and the arma-
ture 112 will be &ttra,cted rocking the shaft
111 and all of the arms 110 , SO that all of the

Spring re- |
,1*00]1—-—5311&[13 111 1s moved hv ]

- wire 99, there being one contact-screw,

847,356

retaming-arms 109 will be drawn outward to

release the arms 105,  Duri ine the mwiti __1 O]
eration of the d(,vm only one of the aris
105 will be locked in elevated position at oo
time, and the releasing mechanism 1s so ar-
mwed as to control %ll of them.
The frame 100 forms a support for threc
spring contact-arms 114 115 116, that ave m-
Su]ated from the frame and ir mn cach cther.
The intermediate contact-arm 115 1s bhent
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 1s 1:1150(1 1t carries with 1t the arn
115, and the latter moves mto engagemeit
with the arm 116, closing the cuunt thre woh
said arm 116 before the circuit 1s broken at
the arm 114; but as the movement 1s con-
tinued the arm 115 finally leaves and breaks
circuit with the arm 114, the object bemng to
transfer or shunt the circuit without any
abrupt break Im S0 doing.
To the rear of the qutchbmar(l memhbher 9
cenerally at one end of the switchboar J-sec-
tion and occupying a positicn sunilar to the
electromagnets 101, 1s &rlmwed a relayv-mag-
net 120, Whloh n Lh-i, diagram 1s shown as 1e-
moved from position in order that the elce-
trical connections may be more readily
traced. 'The frame of this magnet carries au
upwardljf and forwardly extendin o arm 121,
on. which 1s piveted a lever having twe ar iy
122 and 123. The arm 122 CArrios an arlii-
ture 124, arranged within the field of fo ree of
the eleetmmafrmt 120, while the arm 12
arranged to plw’ between a contact-screw
125 and a stop-serew 126,  Normally toc
arm 123 Is in engagement and closing cireunt
with the contact-—smow 125; but when (e
olectmmaﬂ*net 1s energized ‘md the armuature
18 attracted the arm 123 is elevated into c1-
gagement with the stop 126, and at the sanje
time a retaming-arm 109" ¢ mﬁﬂeq under u-} Q1
arm and holds it in elevated position. This
retaining-arm 109’ is under the control t_iajf 8l
yoLe-—-shaped releasing-arm 1107, that s S0~
cured to the rock-shatt 111 and is operated
together with the arms 110, cach tune <aid

operating-

magnet 113. There 1s also at the central

st&tmn a selecting device 1n { e form oi o

step-by-step urcmt closing mechanism, the

selecting device being 1)1@1@1 ably arranced on
o horizontal table in front of the switch-

board. On this table is mounted a suitable
frame 130, having bearings for a verticallv-

disposed shaft ].:}1 the lower portion of

which extends throuwh a dial-plate 1. 5_%,
formed of 1msulating material and provided

with eq111d1stmth* spa@ed contact - huttois
133, of which there may be any desi ed num-

ber, said buttons being arranged m an annu-

lar series and each bemcr 111depondwﬂr Con-

nected to one of the (::ontmt -serews 97 by oa
OT1¢
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wire, and one contact-button 133 for each |

sitbstationn. The shaft 131 carries a contact-

arm 134, wnich 1s 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
15 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

1s connected to the selecting-circuit, as here-
inaiter described, in such manner that each

time the selecting-circuit is clesed 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
ol the station to be called. To the shaft 131
18 secured the mnerend of a spiral spring 141,

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
mmstance 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 cirecuit through certain other mechanism to
msure the restoration of all of the parts to
initial position in readiness for a subsequent
operation. During the selecting movement
the ratchet-wheel 135 1s 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 thismagnetis guided a rod 148, car-
rying an armature 149, disposed within the
{ield of force of the electromagnet, the arma-
ture being normaliy 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, 1ts armature
149 1s attracted, and the rod 148 is moved in

~ thedirection of the pawls, moving both pawls

Go

from engagement with the ratchet-wheel and
allowing the spring 141 to restore the ratchet-
wheel, the shaft, and the contact-arm 134 to
mitial or zero position. The pawl-carrying
end of the lever 137 is arranged to engage a

- contact 152 when at rest, said contact being

carried by a metallic plate 153, which 1s elec-

- an electromagnet 159.

tion through wire 171 to battery 166.
first effect of this closing of the circuit is to

trically connected by a wire 154 to a contact
155. Beiow the contact 155 1s an armature-
lever 156, pivoted on a standard or frame 157

and carrying a suitable armature 158, the lat-

ter being disposed within the field of force of
Normally the arma-
ture-lever 156 1s held down out of engage-
ment with the contact 155 by a catch 160,

' that 1s 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 f1eld of force of an electromagnet 163 and
normally 1s 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 circult 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-

The

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. T'he circuit 1s 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 1n under the arm 105 and locks the
same 1n elevated position, preventing its re-
turn until after all the parts are ready to re-
sume 1nitial 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 1s 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 1t 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 first step, aind as the current can no ! ealled station, back through ground to the ceu-

longer flow from wire 168 through contact-

¢

screw 125, arm 123, wire 169, and contact
114 to contact 115, 1t must SU‘L another
course, and this is pmwded for by wire 173,
which leads from contact-screw 125 to clec-

tromagnet 120, and from thence leads a wire

174 to contact 116, and as the latter is in en-
cagement with contact 115 the circuit is com-
plcted through wire 170, electromagnet 101,

and wire 15 b{wL to the 5111}5&%1011 As 50011
as arm 123 rises 1t 1s locked in elevated posi-
tion by the arm 109, and while this arm re-
mains in elevated p{)qmon the circuit of wire
169 of that section of the switchboard is
wholly dlscommc,ted, and no other subscriber
can close a circuit througeh the same or other-
wise Interfere with the subbamlon making the
first call. Another feature of the bhu]l'{ oJ
the eircuit from contact 114 to contact 115 1s
that there is no mterference with the sending
of the impulses from the selecting-disk 25 ot

the substation, and as said f:;(}l{,(ftlﬂﬂ disk is

turned and the civeuit is alternatdy 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 1‘e])1ebel1t11lﬂ 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 ])lGVlOL‘LSl\T described, re-
main 1n electlloal contact with contact 277.
A circuit is now closed from the. calling-sta-
tion to the central station and {rom ﬂl@ COen-
tral station to the called station, 1t bemng
premised that the subscriber at the m]hnﬂ—-
station has removed his receiver from the
hook and 1s pressing on the button 52 {or the
ells of both sta-
t1lons. Stmtmo at the bat tery 166 of the
(J(Jnt:[a,l ‘.:Jt‘Lil(}ll the current flows tbmuah
wire 167, leCLIOlll:lﬁllbt 140, wire 168, wire
173, e]eotmmwnot 1‘70 m]o 174, f:onttmhf
]16 contact 1] 5, wire 170, etectmumﬁne;
101, wire 15 to the calling urcmt enbomna at,
bmdmmpoqt 12, th"rmwh wire 60 11111':1(,, 34,
WIre 32, contact 27, spring- _contact 27" , Wire

51, hmoe 32, wire 4&3 contact 44, conmgt 43,
wire 01 1elay—ma,cme{ 40, bmdnwmpost 14

talking- ere 17 to central sta,tlon where 1t 1s
connected to the rod 95 bel()nﬂnw 1o the (,.;LH-*

immg-station, and from thence thrmwh SPriuig
107, arm 104, arm 105, Contac,u—qcrow 93, an-
t‘rle—bqr 02, wire 180, elecimmammt 163, wire
1‘0_1, wire 182 to frame 130 of the sdectmo C
vice. From thence the circuit continues
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 SPIing 10.( ,rod 95, and
\ere it enters
ire 51, relay-

at.bindmg-post 14, thr oumh W

magnet 40, wire al, contact 43, wire 85, con- !

tact 58, contact 57, wire 73, contact 46, wire
49, binding-post 13, wire 16 to eround at the !

le- |

[

|

[i otirer circuit which

- his receiver from the hoolk, and

tral station, and throueh wire 171 to battery
166 at the central station. This mmpl{w
the circuit in which the relay-magnets 40 ave
connected, and said magnets are energized.
attracting their a matures 61 and closin o tho
local call-bell cireuits of both c: Hing and thie
called stations. If the bell of the calling-
station does not sound, the subscrilier 1s 1n-

tormed that the line is busy.

It is to be here noted that the current must
flow continuously through the electromag-
nets, especially the 010(3110111{1':1110{ 140, alter
the selecting device has been moved to make
connection Wlth the contact-button of the
called station, as any f-auh%f-'-quent make and
1)1‘65‘1”’ vould shm the contact ~sDTINe 1. ‘4 L0
the next station. It is therefore esse 1111.11
that in MOVINg the spring 43 by means of the
push-button 5 52 that there be no mnterruption
1n the current, and %])1111“ 13 therefore en-
oages and Clmes circult with the contaei-
spring 44 before the latter moves {rom the
orounding contact 46, the current being thus
shifted or shunted without any  abrupt
brealk. 'The called subscriber now removes
this ;1'1'1“1\‘%
contact 44 at the called station to engage the
orounding contact 46. The operater at the

ﬂﬂmﬂ station releases the push-button 52,
and th(—l contact 44 engages the grounding
contact 46 at the cal mo—bt atlon.

Before deseribimge the taﬂuuw-( rreutt it will
he well to note the effect of the first closty
ol the calling-circuit. When tiis cireult is
established Unou'ﬂh wire 180, the electro-
magnet 163 1s ener ﬂmo(l and attracts the ar-
mature 162. This pnlls the armature-lever
161 over and releases the cateh 160 fron en-
cagement with the armature-lever 156
whereupon tie spring 190 of the latter moves
said lever up into ﬂns_mﬂenwm wita the con-
tact 155, and at the same time a contact 191,
carried bT the armature-lever 161, SITHEIE
the contact 192 of the frame 193 of the clec-
tromagnet 163. When the armature-lever

156 moves up, it locks the lever 161 over m
engagement Wlth the contact 192. DFrom
the fra me 193 of the electromagnet leads a
wire 196, which 1s connected to the eleetro-
magnet 15.; and thence to the electromaonct
115. FKrom the electromagnect 115 loads
wire 198 to the local 'l"){ltt{'"-‘l‘g?“ 167, and to tiis
bhattery 1s conmct(*d bhe wire 182, wileh
leads to tie frame 1

30 OI the selecting device.
From tie carrying-block 143 ol the stop

member 142 ol said selecting device leads a
wire 199 to the contact 191, and 1t will thus

be seen tinat a cireuit which meludes both tie
electromagnets 113 and 159 s p.;uth closed
and Sunph?‘ awalfs the return of the sclecting-
arm 134 to zero position to fully close a cir-
cuit which will energize such macnets.
s partly cluwd may be

. traced from the battely 167" througlh the
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| ere 182 10 the frame 130 of the selectmm de-

vice, the pawl-carrying lever 137, contact
152, (broken at tihis point while the electro-

.maonet 1s energized,) block 153, wire 154,
| contact 155, amn%ture—]ever 156, fr,;nne 157,

wire 200, the pawl-releasing maonet 147"

wire 201, electromagnet 113, wire 198 bach .

to battery, so that there are two circuits only
walting the closing of single connections to
1eqt0re all of the central-station apparatus to
1nitial position.

In tracing the talking-circuit we may start

from frround at the cqlhng station tarough |

wire 16 binding-post 13, wire 49, contact 46,

wire {3 contact 57, contact 56, contact 59,

1hr0unh the wire 72 to the recelver, wire 71, th

%econdmy of the inductorium, wire 70, con—
tact 50, contact 43, wire 51 relay—nmw net 40,
bmdmm—post 14, tallunmwwe 17 to central
station, rod 95 of the callmﬂ—smmm SPring
107, arm 104, arm 105, COHt&Gt—-b])FlHU 93,
Hanﬂ'e 92, wire 180, ele(,tromaonet 163, wire
181, wire 182, the frame 130 of the belectmn
dewmzaJ shaft lu].; 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, entermng at binding-post 14, relay-mag-

net 40, wire 51, contact 43, contact 50, wire 70,
the secondary of the 111ductor1um wire 71, re-
ceiver, wire 72, contact 55, contact 57 wire
73, contact 46, wire 49, bmduw-post 13 to
01‘01111(1 at the called station. 'The primary
circuits of the calling and called stations

have been previously described and are con-
nected i the usual manner. After the con-

versation 1s fmshed the calling subscriber
hangs the receiver on the hook.
ries the cam-sh aped end of the arm 38 against
one of the teeth of the crown ratchet-wheel
37’, and the latter 1s turned, together with
the selecting-disk 25, to the extent of half a
tooth, so thmt the contact—sprmo 27 moves
down into engagement with the stop 29 and
now rests at a pomt opposite a space between
two of the teeth 26’ of the selecting-disk, and
the circuit 1s broken. At the same time the
clescent of the receiver-hook moves the pawl
35 up mto engagement with tine selecting-
dlS]*xJ
turned until the receiver 1s removed {from the
hook. |

The first effect of the breaking of the cir-
cuitt will be to release the lever 137, where-
upon the pawl-carrying end of the lever will
be moved 1nto engagement with the contact
152, and the circuit will be Ql(‘*SGd as pre-
v‘lously described, from battery 167/, through
wire 198 electromagnets 113, wire 201, electro-
111&1,01'1@LS 147, wire ‘7'00 [1&1116 157, armatm&
lever 156, cont‘mt 155, w:

ire 154, wnttmb 152,
pawl- carl}rmg lever .137 frame 130, w o 182,
back to battery. The electromagne ]]‘3 is

energized and attiracts the armature 112,
thus rocking the shaft 111, and the yoke-like

This car-

so that the latter cannot be again

i

4

arms 110 pull all of the locking-arms 109 and
the loel{ing arm 109" outward, releasing the
arm 105, belonging to the 0&1111’10 Stailon

and the arm 123 of eleouromaﬂnet 120.

These members then move down to initial
position, arm 105 engaocing the contact-
screw 97 and arm 123 engaging the contact-
serew 125, At the same time the electro-
magnet 147 1s ellﬁrﬂized and attracts the ar-
mature 149, pusning rod 148 in such manner
as to release both p‘LW’Ib 136 and 145, so that
the spring 141 may restore the ratchet wheel
and the seleummarm 134 to zero position.
As soon as the Selemmﬂ arm 134 strikes the
combined stop and contact 142 a path of
less resistance 1s provided for the current, and
it will now flow from the battery 167/ through
the wire 198, electromagnets 113, wire 196,

- 1n which electromagnet 159 1s connected, to

frame 193, contact 192, contact 191, wire 199,
block LH contact 142. selecting- alm 1‘3-}
frame L:.(), and wire 182, back £ battery.
This energizes the elect 10maﬂnet 159, and
armature 138 18 attracted, dm***mo down the
armature-carrving lever 106ft O enﬂ‘awement

70

75

30

00

with the catch 160 whereupon the spring 164

MOVes the armature- ~carryving lever 161 to the
rignt, and the cateh 160 engages and locks
armature-carrying lever156. Assoonasthe
contacts 191 and 192 are separated the circuit
through the several electromagnetsis broken
zmd the armature 112 is free to move from
the electromagenet 113, and the rock-shaft
and yoke-like arms 110 resume normal po-
sitions in readiness for another operation.
1t will be seen thai as soon as any subscriber
makes a call he obtains exclusive control of
that section of the switehboard to which he
1s connected, and as soon as he accomplishes
the breaking of the circuit through the wire
169 no other subscriber can close the circuit
therethroueh 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-
tact-screws 97 to the talking-wires of the
other substations.

In ordinary telephone systems employing
a central battery of sufficient strength to
reach the stations at the greatest (hst&nw
from central 1t 1s usual to place sufficient
resistance 1 those connections nearest cen-
tral m order to prevent burning out. In car-
rying out the present mmventicn, however,
auxiliary batteries are employed 1 the long
branches, these being of the same polarity as
the main-line battew and their strenﬂ'th
being added to that of the main battery when
Gallmg over lines ol great length. This re-
ults in considerable saving 1n 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 operating the selmtuw

means to connect a ca]hnmstatmn Lo & called

station, signaling and t&lhmu wires connect- |

mng the substatlons and the centr‘ml Statmn; a
switchboard at the central station, a series of
contacts carrted by the switechboard, there
being an independent contact for each sub-
st&tlon an electromagnet controlling the
movement of each contac £, the signaling-wire
being connected in multlple to all of said
e]ectmmaoneta and contacts arranged to
break such mu tlple connection on the send-
ing of a signal by any substation, whereby cir-
cuit may De closed through but one of said
electromagnets.

2. In an automatic central-telephone-ex- |

chanae mechanism, a series of independent
contacts there bemn one contact for each
substatlon an 111depen( ent electromagnet
GOIltI‘OHH]D the movement of each contact, a
Galhnn‘—mrcult having a multiple connection
with all of said electromaonet 5, and means

for breaking the multiple cireuit when any

one elec Jromwnet is energized, thereby pre-
venting the energizing of any of the remain-
ng eleetronmgnets.

3. In automatic central-station telephone
mechanism, a switchboard having talking-
circult contacts for each substation, an elec-
tromagnet having an independent calling
wiring connection with each substation, a
movable contact under the control of said
electromagnet and
talking - circuit of a calling -station, a sin-
ole callmﬂ—-wwe arranged at the central sta-
tion and connected in multiple to all of the
electromagnets, and means for Dbreaking
circult -througj sald single calling-wire after
any one of the electromagnets has been
energized.

4. In automatic central- exchange tele-
phone systems, a switchboard, 2 phu ality of
movable circuit-closing members, an inde-
pendent talking-wire connootmﬂ cach cir-
cutt-closing member to a sopmate substa-
tion, an electromaonct controlling the move-
ment of each circuit- closing member, an In-
dependent calling or Selwtmﬂ wire extending
from each substation to the clectr omagnet, a
central battery-wire connected to all of said
electromagnets to complete the calling or sig-
naling olrcmts and an electronlammtmally

controlled circuit - breaker for breq]ﬂno the |
- for each circuit-closer,

battery-wire when any one electromag 110L has
been energized to prevent the energizing of
any of the other electromagnets.

systems a switenboard, movable circuit-
closing devices carvied thereby there being
an mdependent circuit-closing device for each
substation, a talking-wire extendmﬂ irom
the (:11011113 closing dewce to the substqtmn
an electronlaﬂ'net for controlling the move-
ment of Smd circuit-closing devlce a1 -1n-

- dependent signaling-wire extending

arranged to close the

- devl

- tromagmnets,
Tn automatic central-station telephone

tact of a called st ﬂtlon, and thy otigh

847,856

RS eR1N!
each substation to its electromagnet, a con-
ductor leading from a central-station Laf Ie: 1"y
to all of said {J]e(‘tl’*(mmfmota sald conduce
mcluding an dtmqmle-lm*{* and o pair u‘l_’
LOHMICJLE;; one of which is connected Lo, and
moves with the movable circuit-closing de-
vice, the circult being plmmuh broken when
said eircuit- closing device recoives its AbSiant
movement, and a second circuit ncluding
an electromagnet arranged to operate said
armature-lever, and through which tae cir-
cuit 1s closed on movement of said *"15“*11i'ﬁ;—-
closing device, Lhm{,uy Moving the armati
lever and breal king the mitial calling-cireutt
to prevent the energizing ol more tiran one
of said dGLLTOIH&G]M‘tS at one time.

6. In an automatic central-station tele-
phone system, a switchboard, a plurahity o
movable circuit-closing devices, ot which
there 1s one for each substation, talking-
wires Independently connecting the cireuit-
closing devices to the sub station L, a selecting
means arranged at the central station il
proviced w ith a series of spaced contaets,
contact members arranged adjacent to the
circuit-closing dwif'e* and 'Ilcwpmm‘-m]x""
connected to the contacts of the selecting
mechanism, a 111(}1?&1* e contact forming ]Hm
of the bmt*(‘tlllfl‘ mechanisn and arranoed o
engage the series of spaced contacts, an clee-
Lromacmet for actuating said movable con-
tact, a plurality of contacts arranged over
the (;11"0111&01051110 devices and 1111..“a"'11w__= 4ol
tiple connection “with the movable civenit-
closer, an independent (11@(‘(10111*“11{*1 COT-
trolh 111U the movement of cach civeuit-closing
ce, and an 111({0}*}(,11(:@11{ calling and sc-
1@(}11110 circuit extending from each substu-
tion tthl‘“ll both of said electro? magnets.

7. In telephom a central station, sib-
stations, 1n wpenduﬂ talliing and L::I“lell ino
WIres (:ommctmﬂ ecach substation to the cen-
tral station, a “novable civcuit-closer ot

nected to each 111(!(,1)\911(1 nt talking-wire, o

pair of contacts arranged one al}m*e and one
below each circult- C]Ob(}] Qo sel ectmfj devies
111(31{}(11‘11;; a series of contacts that ave mude-
pendently connected to the lower contacts, u
revolubly-mounted contact-arm arranced (o
engage the series of contacts, said arin being
connected electrically to all of the Uppernosi
contacts, an electromagnet for acluating
swuhevo]uble contact-arm, an electromagnet
the %1‘1?']1(1!111”“‘“!1{‘ ui
the substation being cmm(‘( ‘Lod to hoth cloe-
and the energlzing of the elec-
memne oi the cireult bth(ll nroving the
latter from a normal 1‘)0%111011 N engagement

with the lower confact to a position In en-

gagement with the upper contact, uhm v

conﬂectmnmm h{wsjlah 1shed Hmm a calling-
station thro mh the cireult~ Cloau tho REMINL
ccmtmct he sekctmu device, le lower ol

h{_“ 11
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cuit-closer and talkmg-wue of said called | single conductor leading h‘o«m the opposite

station.

8. In telephony, Substatlons and a cen-
tral station, a switchboard at the central
station, circuit-closers carried by the switch-
board, an mmdependent talking-wire leading
from e.-.wh 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

circuit-closer and moving the same from en-

cgagement with the lower contact into en-
cagement with the upper contact, a selecting
dewce including a movable contact-arm that
1s electrically connected to all of the upper
contacts, a series of contact-points carried by
the selectmg device and each independently
connected to one of the lower contacts, an
electromagnet, for moving the selectlnﬂ* de-
vice, a slgnaling-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 portlon 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 carrled by the sw1tchb0ard a talking-
wire connecting each substation 60 its cireuil-
closer, upper and lower contacts between
which each circuit-closer may move, sald
circuit-closer being normally i eng agemenb

with the lower contact, an electmmagnet for

moving said circult - closer from engage-
ment with the lower contact mnto engage-

ment with the upper contact, means for Tock-

“Ing a raised circuit- closer In engagement

bo

V5

including a series of contacts that are 1nde-

with the upper contact, a selectmﬂ dewce

pendently connected to said lower contacts,

and a revoluble contact-arm that 1s elec-

trically connected to all of the upper con-
tacts, an electromagnet for actuating the se-
lecting device, a calling and selecting circuit
extending 1from 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 switchboard, a plurality of
electromagnemmlly—opemted contacts, of
which there 1s one for each of the Sllet&thl]E:
an independent talking-circuit for each stb-
station, the talklnﬂ'-cn*cmts being under the
control of said cont&cts an Independent sig-
naling and selecting wire extending from
each substation to the electromagnet, a bat-
tery arranged at the central stmtlon, and one

pole of which is connected to the ground, & |

—_., —— —

pole of the ha
nets, and nea;
circuit throug

itery 1o all of the electromag-
1s for breaking or shifting the
h said single conductor when

any one of the electmmfwnets 18 energized to

prevent the energizing of any -of the other
electromagnets. -

11. In a central-station mechanism for au-
tomatic telephone systems, a switchboard, a
pair ot alined upper and lower contacts sup-
ported thereby, an electror
ture-lever arranged to move between the two
contacts, and 1101“111%1137 In engagement with
the lower contact, a lockmo—stmp for engag-
ing and holding said armature, lever in “ele-

v&ted position, means for releasmg the lock-
ing member, three superposed contact-strips,
the central strlp being connected in the cir-
cuit of the electromagnet and having one of
1ts ends connected to and movable with the
armature-lever, the remaining contacts being
both connected
central contact-strip normally engaging the
lower contact-strip when the armature-lever
1s depressed, and thereby closing the electro-
magnet-circuit, said central cont&ct-str1p be-
ing arranged t0 eng gage and close circult with
the upper contact-strip as the armature-le-
ver moves upward without abruptly brealk-
ing circuit with the lower contact-strip.

12. In central-station mechs anism for auto-

matic telephone systems, a circuit-control-

ing device comprising an electromagnet, an
armature cisposed within the field of force
of the electromagnet, a lever carrying said
armature, a contact with which said lever en-
082eS when the electroms wgnet is deénergized,
2 battery-circuit that is closed through said
contact and armature-lever when the mag-
net 1s deénergized, a shunt-circuit extending
through the electromagnet, and means for
breakmﬂ the main battew—clruut thereby
dlrectmﬂ the current through the shunt and
energizing the electr omaﬂnet to effect disen-
oaQ ement of the armature-lever from the
contact.
13. In central-station mechanism for auto—
matic telephone systems, a switchboard,
plurality of movable circuit-closers, each ar-
ranged for connection to a sep&mte substa-
tlo:ﬂ electromagnets for operating said cir-
cuit- closers, a locking g-strip for automatically
engaging and 100L1ng each c,lrcult -closer after
the latter has been moved, a rock-shaft, a
plurality of arms carried thereby and ar-

| ranged to engage sald locking-strips, an ar-

mature carried by‘ sald rock-shaft, an elec-

- tromagnet for said armature, and means for

closing a circuit through said electromagnet
to effect moveient 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

agnet, an arma-~

to a source of energy, the_
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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 mlkuw -C1r-
cuits of catling and called stations, swmhnn
and selecting hncs electro: nagnet& almnocd
theremn, one e of said electron: ronets control-
ling the operation of the circnit- closer, and
the other the operation of the selecting means,
a Jocking-strip for each of the circuit-closers,

a rock-shaft, arms carried thereby and AT

ranged to engage the locking-strips, an ar-
mature pm]uctmﬂ from the shaft, an electro-
magnet adjacent to said fumature and |

|
|

means to initial position for closing w cireuit
through said electromagnet, and therelhy
moving the rock-shaft : wndl the locki he-stiips
to release position.

In testimony that I elaim the foregomy us

my own I have hereto affixed LV slenature
in the presence of two witnesses
AUGUST ALVIN ”\ O NS0
Witnesses:
CrASs. 5. CAIRNS,
. C. Harngs.
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