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UNITED STATES PATENT OFFICE.

ALEXANDER E. XEITH, OF'

- AUTOMATIC TELEPHONE-EXCHANGE.

1,286,180,

- fled Wovember 28, 1804, Serial No. 234,521,

Yo all whom it may concern:

« Be it known that we, Arexanper E.

Kerra, residing at Hinsdale, county of Du-

‘page, and State of Illihois, and Jou~ Erick-

soN-and Craress J. Ericxsow, both residing

‘in Chiengo, county of Cook, and State of

Illinois, all citizens of the United States,
have invented a new and useful Tmiprove-
uent in Automatic Telephone-Exchanges, of
which the following is a specification.

: ‘Our invention relates to means for en-.
.@blinl'g

the different subscribers of an elec-

trical exchange to call each other by mech-

anism,. preferably automatic, at the central’

exchange, such as is shown in our prior Pat-

“ent No. 1,151,541, dated August 24, 1915, of

-30

which this is a divisional application.
. The main object of our invention is to pro-
7ide a ‘mechanism by means of which cir-
cuits may be formed and over ‘which elec-
trical impulses may be sent intermittently
and alternately, or  simultaneously.

With this and other objects in view our

 invention consists in the improved construc-
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.ghown in front elevation

tion and novel arrangement of parts of an

"exchange and the calling apparatus therefor,

as will be hereinafter more fully set forth.
~In the accompanying drawings in which
the same reference numerals indicate corre-
sponding parts in each of the views in which
tEey oceur: o

Figure 1 is'a view of an exchang. embody-
ing our invention, the calling device being
and the paits of the
central exchinge necessary to show its dpera-
tion and alse its connection with the calling
device being. shown diagramatically,

Fig. 2 is a side elevation of the calling de-
vice. ,

Fig. 3 is a transverse vertical sectional
view of the same, .
. In the form of calling device which we
have shown for-carrying out our invention,
1-indicates an actuator such as the ordinary
finger disk, and 2 indiecates a circuit closer
which is in the form of a seginent having
fingers or projections 8 around its periphery,

there being one moye projection than thera

50

‘are finger helds in the actuator. The actu-

ator, circuit closer, a stop arm 4, and also a
circuit changer 5 are rigidly secured to a
shaft 6 which is journaled in a suitable frame
7 but insulated therefrom. '
The fingers or projections 3 gre sinclined

Specification of Letters Patent.
' b:tglili application filed May 4, 1903, Serial No. 155,582.
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HINSDALE, AND JOHN ERICKSON AND CHARLES J. ERICK-
- BON, OF CHICAGO, ILLINOIS, ASSIGNORS TO THE STROWGER
- EXCHANGE, A CORPORATION OF ILLINOIS, .

AUTOMATIC TELEPHONE

Patented Nov. 26, 1918,
(Patent No. 1,151,541.) Divided and this application

Renewed March 26, 1917. Serial No. 157,589, .

and are adapted to engage with a projection
8 on a flexible strip or make-and-break ter-
minal 9, and force the free end of the ter-
minal into engagement with a contact or ter-

.minal 10 when the segment 2 is being re-

turned to its normal position, as by a suit-
able spring 11, but will move it in the oppo-
site direction or away from the terminal 10,
when the segment is being moved out of its
normal position by the movement of the ac-
tuator in making a call.

The contact, 10 is insulated from the frame
7 but is electrically connected by wire 12
with one of a group of three terminals, 13,
14 and 15, which are insulatingly secured to
the frame. The other ends of these términals
are normally separated but are adapted to
be forced into contact by a projection 16 on
the telephone receiver hook 17 which engages
with a projection 18 on one side of one of the

terminals, as 13, when the hook is forced.

downward by the weight of the receiver

.after the call has been completed. The hook

is also provided with a- projection 19 which
is adapted to separate the terminals of the
talking and ringing cireuits as show~ at 90
when the hook is depressed. Asg said creuits
form no part of this invention they are not
shown otherwise than by said terminals,
The calling device is connected witly the
central exchange by means of two wires 21
and 922, each of which is bifurcated or pro-
vided with two terminals at. the calling end.
Two of said bifurcations are connected
spectively with terminals 93 and 24 which

are so located as to be engaged by the cir”

cuit changer 5, and the other bitureations
are connected respectively with the terminals
13 and 14. A wire 25 is connected at one end
end of terminal 9 and at thy
other end with a terminal 26 which s in con-
stant contact with the cireuit changer 5, the
terminals 23 and 24 being so arranged as to
be in alternate contact with the changer as
by making the changer of two diameters and
locating the terminals on diametrically op-
posite sides thereof. A flexible terminal 97
1s insulatingly sccured to the frame 7 with
its free end in position to be moved into or
out of engagemeni with an «arm- or contact
peint 52 and having its. opposite end
grounded, as by wire 28, ' "

A shouldered lock-plate or arm 29 is piv-
otally secured to the frame in position to
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engage with the stop arm 4 and hold the ac-
tuator 1 against movement until after a pro-
jection 30 on the hook 17 engages with and
partly hifts the plate up when the hook is
moved upward after the receiver has been
removed to make a call. The plate also en-
gages with an insulating button 32 on the
end of the terminal 27 and normally holds
the terminal out of engagement with the
coutact 52 until the hook 15 moved upward
and the wetuator has been partially rotated

to make a eall. '

When the hook has raised the plate as far
as it can by means of the projection 30, the
terminal is still held away from the contact
52 by means of another button 33 on the ter-
minal which engages with the projection 34
at the end of the plate which was originally
in contact with the button 32, But as soon
as the actuator has been given a partial rota-
tion to make a eall the stop arm engages
with the under edge of the plate 29 and
forces the plate upward until the nose or
projection 34 passes above the button 83 and
permits the terminal 27 to engage with the
contacl 52 and close the ¢irceuit to the ground
through the wire 28,

The mechanism at the central exchange

for establishing the electrical connections
between the inferconnecting wires of the dif-
ferent subseribers may be made of any de-
sired construction.  The particular mecha-
nism. used by us for changing the circuit
from wire 21 to wire 22, so that, after the
switch shaft 31 is moved vertically upward,
and afterward revolved to the proper place
1t can then be released to the normal posi-
tion, is shown diagrammatically in the lower
portion of Fig. 1 where 62 indicates the re-
lease magnet, 63 the armatuve lever thercof,
and 64 a stiff spring to hold said armature
in-the normal position.  The shaft 31 is pro-
vided with means for contacting the ter-
minals of two banks of points, 66 and 67.
35 is a detent shaft upon which are se-
cured two detents 36 and 37 which engage
respectively with the teeth of the vertical
ratchet 38 and the rotary ratchet 39 on the
switeh shaft 31 when the instrument is being
operated. - A spring 40 holds said detents in
yielding engagement with said ratchets.

A pin 41 projects from detent shatft 35
and is disposed in the path of movement of
a bent lever cateh-pawl 42, which latter is
viceldingly held in position by spring 43.

At 4415 a vertical magnet whose armature
is attached to lever 45 to which is pivoted a
pawl for engaging vertical ratchet 38 in op-

cerating shaft 31 step by step vertically.

Lever 45 projects to within a short. dis-
tance of dJetent shaft 35, so that, when this
lever is operated by the vertical magnet 44,

the outer end of the lever is adapted to.

strike the inwardly projecting end of release
pawl 42, and remove the latter from engage-
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ment with the detent shaft pin 4. and per-
mit the detents 36 and 37 to be moved by
virtue of spring 40, into engagement, respec-
tively, with vertical ratehet 38 and votary
catchet 39 at the proper time.

When the detent
to remove detents 36 and 37 from engage-
ment with ratehets 38 and 39, a rod 47, hav-
ing one end pivotally attached to detent 37
and the other tipped with insulation. con-
tacts with and moves the switch Tever 48

shaft 35 is operated so as

70

75

from connection with wire 49 to connection -

with wire 50, or info its normal position,
thereby controlling the connection of the
wire, 21 with the vertical aud rolary mag-
nets.

In operation. if it is desired to set a sub-
seriber’s telephone switeh at the central ex-
change to cohmmunicate. for indtanee, with
telephone ‘minuber 35, first remove the tele-

phone receiver from the hook when the lock

plate or arm 29 at the calling deviee will be
moved upward, when stop arm 4. and the
shaft 6. and the finger-hold disk 1 are free
to move. )

Referring to Fig. 1.0 the operator now
places w finger in contact with finger-hold
No. 3, which is pulled down around in the
direction indicated by arrow B, until the
finger contacts a stop at the bottom and is
withdrawn, when finger-hold disk 1 is ve-
leased and by virtue of spiral spring 11 ear-
ried backward, together with shaft 6, and
comnected segment wheel 2 to the normal po-
sition. ' .

In thus manipulating the finger-hold disk,

cthe first movement downwardly cauges the

stop arm 4-to engage with the locking plate
or arm 29 and complete its npward move-
ment which will permit contact spring or
terminal 27 to fall into electrieal engage-
ment with arm 52 of the insulated part 53
which is in electrical connection with pend-
ant terminal 10,

Also in the first movement downwardly,
the insulated civenit changer has Leen moved
from the position shown in full lines to the
position shown in the segmental broken Yines
m Fig. 1, out of contact with switch spring
or terminal 24 and into contact with switeh
spring or terminal 23.

In the second or backward movement, on

§0
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accotnt of segment wheel 2 having one more

beveled tooth than there are finger-holds on
plate 1, as shown in said prior Patent No.
L1514 dated Angust 24, 1915, of which
this is a divisional application, and this ex-
tra tooth being placed angidarly ahead, relu-
tively to the arrangement of the finger-
holds, the segment wheel teeth  operating
spring arm 9. cause the latter to separately
contact pendant terminal 10, four times in-
stead of three; when the first three of these
impulses pass from battery 51 wires 54 and
55, vertical magnet 44 wire 50 switch arm
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48 line wire 21 then to the ealling device,
spring 28, disk 5, spring 26, wire 25, spring
arm 9, terminal 10, part 53, arm or contact
point 52, spring 27, wire 28 ‘to. ground, and
by electro-magnet 44 operate main switch
shaft 81 three upward steps.

But just before the last electrical impulse

. of the four above described, the cireuit
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changer disk 5 has been moved from the
position in contact with spring 23 to contact

‘with spring 24, so that this last impulse
passes from battery 51 through wire 54, wire

59,-wire 56, auxiliary electro-magnet 57 and
line wire 22, spring 24, disk 5, spring 26, wire
25, spring arm 9, pendant terminal 10, part
53, arm 52, spring 27 and wire 28 to ground,

‘causing the auxiliary electro-magnet 57, to

operate the switch arm 48 so that line wire
21 is moved out of connection with wire 50
and into connection with wire 49, which
leads to the rotary electro-magnet 58.
Thus far main switch shaft 31 has been

lifted three steps, and connection established

with the rotary magnet, which before was
cut out of circuit.

If now, the finger-hold disk is moved from
the fifth hole to the stop, and six impulses
sent over the line wires; five of these im-
pulses would pass from battery 51 through
wire 59%, electro-magnet 58, wire 49, then the
moved switch arm 48, wire 21, spring 23,
disk 5, spring 26, wire 25, spring arm 9,
pendant arm 10, part 53, arm 52, spring 27
and.wire 28 to ground and thereby causing
rotary magnet 58 to revolve shaft 381 five
steps.

When the disk 5 changes the circuit from
line wire 21 to 22 the effect is to simply
operate the armature of auxiliary magnet 57,
which would have no effect upon switch
lever 48 since it would be in the second posi-
tion in connection with wire 49.

In the manner described the switch shaft

31 would now have a wiper arm in electrical

connection with contact point No. 35 of some
subscriber’s line not shown. - ,

In the operation of release, a subscriber
hangs the telephone on the hook when arm

.17 descending in the mianner hereinbefore

described, causes the switeh springs 18 and
14 to, first contact, and .thus connect line

wires 21 .and 22, then they are grounded

simultaneously by being brought into con-
tact with spring 15, which causes a simnl-
taneous current over both main lines 21 and

92, with the result, that the auxiliary mag-

net iy operated to close springs 60 and 61,
when current passes from battery 51, through
wires 54 and 59, springs 60 and 61, wire 68,
release magnet 62, wire 69, to line 21, springs
13, 14 and 15, wire 12, contact point 10, its
support 53, contact 52, terminal 27 and wire

28 to ground.” As the current passes through

magnet 62 its armature 63 is attracted which
permits the hook arm 42, attached thereto,

- to engage with the pin in 'lés‘?ér;{ﬂ,which

projects from detent. shaft 85, and when the
circuit is broken by the additional descent of
telephone lever 17, the strong spring 64 con-
trolling lever’ armature 63 lifts the latter

70

and withdraws the pawls 36 and 37 to the

position shown clear of ratchets 38 and 39
and moves the rod 47 so as to" return the

switch lever when the main switch shaft 31

is'free to return to its normal or initial posi-
tion by virtue of gravity and. the spring 65
at the lower end portion.. T
- We claim as éur invention: = .
- 1. The combination of two electric circuits
extending from a subscriber’s calling station
to the central exchange, a calling device at

.the subscriber’s station, said calling device .

having provisions for changing the circuit
with which it is connected at each operation,
switching mechanism at the central. ex-
change adapted to be connected With said
circuits, and a single releasing magnet for
resgoring said switching mechanism to nor-
mal. : :

. 2. The combination of two_electric circuits
extending from a subscriber’s station to a
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telephone exchange, a calling device at the

subscriber’s station, said -device having a
circuit closer and a circuit changer, and also
having provisions whereby. the circuit
changer connects the circuit closing device
° with either one or the other of said circuits,
and switching mechanism at the exchange
adapted for connection with said circuits.

3. The combination of two electric’ eir-.

cuits, a calling device comprising a cireuit
closer and a circuit changer and having pro-
visions whereby the circuit changer connects
the circuit closer with first one.and then the
other of said circuits during operation of
the calling device, and switching mechanism
at the telephone exchange adapted to be con-
nected with said cireuits. : '

4. The combination with a pair of electric
circuits, of a calling device at a subscriber’s
station, said calling device comprising a
circuit closer and a circuit changer and hav-
ing provisions whereby the circuit changer
shifts the connection of the calling device
from one circuit to the other at the close
of the operation of the calling device, and
switching mechanism at a telephone ex-

95
1’qo .
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change adapted for connection with said -

circuits.

5. The combination with two electric cir-
cuits, of a calling devige at a subscriber’s
station, said calling device comprising a eir-

cuit closer ddapted for closing the circuit a.

plurality of times during one operation, and
a circuit changer adapted to change the con-
nection of the calling device from one of
said eircuits to another, said circuit changer
being combined with mechanism- whereby it
shifts the connection of the calling device
from one circuit to the other during-the

120
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- euit,

_cireuit-closer at the calling station,

operation of the circuit closer, whereby cer-
tain current impulses made 1)\ the cireuit
closer during one operation pass over one
cireuit and the remainder over the other cir-
and switching mechanism at a tele-
phom' exchange -ulaptv(l for connection with
(ud cireits.

The combination with two electrie: ¢ir-

(—illitS, of a calling device having a civenit
closer adapted to close the civeait a plurat-
ity of times at each operation and also hav-
ing a circuit changer adapted to conneet the
calling device with cither one or the other
of h(ll(] ciretits, said ealling device having
provisions  whereby the  civenit  changer
shifts connection from one civenit to the
other during the operation of the eireuit
closer so that all but one of the current im-
pulses caused by the eireuit eloser pass over
one line and the last one passes over the
other line, and switching mechanisim at a
tolephone exchange comprizing two motor
devices included in separate loeal cireuits
and an eclectromagnet  combined  with a
switch for conneeting one of said efectrie cir-
etits with one and the other of said loeal
circuits, suid electromagnet being inceluded
in said last mentioned line eiveuit and the
circuit changer of (he calling deviee heing
adapted to cause the currvent impulses to
pass first over the cirenit arvanged for con-
nection with said local cireuits and then over
the cireuit containing said electromagnet,
7. A devico of the character deseribed
comprising an eleetrie circuit including a
switeh-

ing meehanism comprising a plurality of
motor devices controlled by the eireuit
closer, means for inserting said motor de-

“vices alternately in the cirenit, two devices

arranged for alternate operation and con-
tmllm«r the sald inserting means, and a sin-
ule lol(-lslnu magnet f)n' restoring saud de-
vices to nor nmi.

8. In a telephone systenic two, eiréuits ex-
tending to the substation, switching mecha-
nism comprising a phoality of motor de-
vices, a deviee for automatically inserting
said motor devices alternately in one cirenit,
aid Cinserting  deviee hl\inu controlling
means ince lu«lo(] in the other cir (-lnt. atd lm\ -

ing an auxilinry controlling device adapted

for inclusion in one cireuit, cireuit closing
mechanism adapted to be thrown into and
out of ‘operation, and an additional cireuit-
closing means adapted for operation inde-
p(‘,n(l(‘nt,()l sald cirenit eloging mechanism,
for closing the eireuit in which the auxiliary
controlling.device is included, substantially
as set forth.

9. In a_telephone system, a subs(nl)m ]

tine, a ealling deviee therefor, motor-devices

for switehing mechanizm, o eiveuit in which
these deviees are adapted to be alternately

calling station.

1,286,180

inserted, a cirenit-closer in the cireuit con-
trolled by said calling device and adapted
when operated to control the inser ted motor
deviee, a plurality of independent means
controlling the insertion of said motor de-
vices in their cireuit, and mechanism ar-
ranged to actuate one of the controlling
Imeans, -

10,0 deviee .of the character deseribed
comprizing motor devices for switching
mechanizm, a cireuit in which these (1(‘\1((‘5
are adapted to he alternately inserted, a mr
crit-closer in the cirenit and adapted when
operated o control the inserted  motor
device, independent  eleetrieally  actuated
means controlling the insertion of the motor
deviees in their eireuit. a contact deviee in
cirenit with one of said controlling means,
and locking mechanism actuated in lml\()ll
with the u)nl wt device for holding the eir-
cuit-closer out of operation. substantially as
set forth. _

1. .\ deviee of the ('h;ll':l('tvl' deseribed
comprising two clectrie cirenits, a circuit-
¢ ]()\(‘l'.ll the alllnu station, switehing mecha-
nisme comprising motor devices \It('nmtolv
insertible in one and the same civewit and
when so inserted adapted to be controlled
by satd cireuit-closer, means included in the
other cireuit and mntmllnw the insertion
of the motor devices in thvn' cirenit, and a
cireuit-changer at the sub-station for auto-
matically lnwltmu the motor devices in the
cireuit thereof, substantiz Uiy as set forth.

12. .\ deviee of the charvucter (\(\\ulb(\d
comprisingan eleetric civenit including a eir-
enit-closer at the e l”lll“ station, s\\l((lmm
mechanism comprising a plurality of motor
devices controlled by the cirenit-closer, means
for inserting tlie motor devices alternately
in the cirenit, deviees for reversely operat-
g the inserting means, and mechanism con-
trolled by the ()pm‘ntmn of one and arranged
to control the operation of the other of the

said reversely operating deviees, substan-.
tinlly as set forth,
13\ deviee of the character deseribed

comprising an cleetrie cirenit-closer at the
switching mechanism com-
prising a-plurality of motor devices con-
trolled by the eivenit-closer. means for in-
serting the motor devices altern: ately in the
circeuit, deviees for reversely opvl,mno the

inserfing means, means d(ld])l(wl to actuate

one of said reversely  operating  deviees,
and  meehanism controlled by the other

of suid reversely operating deviees, and av-
ranged to insert said 1|1-t named reversely
operating device in the cirenit, substantially
as stated.

LA deviee of the character deseribed
comprising two cléctrie elreuits, o cirenit-
closer at the calling station,switehing niecha-
nism at the exchange comprising @ plurality
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" of motor devices controlled thereby and in-
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gertible in one circuit, and inserting means,

devices for reversely operating said inserting-
means, one of said reversely operating de- .

vices being included in each circuit, one of
said devices consisting of a single magnet
for restoring both of said devices to normal.

15. In a telephone system, two electric cir-
‘cuits extending'to the substation, a circuit-
closer at the calling station, and switching
mechanism comprising a plurality of motor
devices controlled thereby and insertible in

© one circuit, an inserting means, a device for

15

operating the inserting means in one direc-
tion and included in the other circuit, and a
device insertible in the first named circuit

_ for operating the said inserting means in the

20

35

40

other direction, substantially as stated.

16. In a telephone system, two electric cir-
cuits extending to the substation, a cireuit-
closer at the calling station, and switching
mechanism comprising a plurality of motor
devices controlled thereby and insertible in
one circuit, and inserting means, devices for

reversely operating the Inserting means, one.
of said reversely operating devices being in-

cluded in the other circuit and the other de-
vice being insertible in the first named cir-
cuit, and mechanism controlled by the. in-
cluded device, and controlling the inserting
of the insertible device in the first named cir-
cuit, substantially as set forth. co
17, A device of the character describe
comprising circuit closing means at the call-
ing station, switching mechanism comprising
motor devices and means for alternately in-
serting said moter devices in circuit with
said circuit-closing means, automatic mecha-
nism at the calling station for controlling

‘the insertion.of said motor devices in circuit

+ with the circuit-closing means, and a release

45

"50

mechanism for returning the motor devices
to their initial positions, substantially as set
forth, - -

" 18, A device of the character described
comprising an electric circuit ‘including a
circuit-closer at the calling station, alter-
nately operating motor devices for switching
mechanism insertible in the circuit, another
circuit including means for controlling the

_insertion of said motor devices in their cir-

&5

cuit, means included in the first named cir-
ocuit for removing the inserted motor device
therefrom, and contact means for closing
said circuits, substantially as set forth.

.19. A device of the character described

. comprising an electric circuit including a

6o

.circuit-closer at the calling' station, alter-

nately operating .motor devices insertible in
the circuit, another circuit including means

for controlling the insertion of said motor
devices in their circuit, means for removing -

the inserted motor device therefrom, con.
tdct means: for closing said. circuits, and

means for holding the. circuit-closer out of

. operation, when the contact means is actu-

ated, substantially as set forth.

20. In a telephone system, two electric cir-
cuits extending to the substation, motor de-"

vices controlled thereby, a switch for the
motor devices in one of said circuits, a mag-
net in the other, release mechanism adapted
to be controlled by said magnet, means for.
actuating said switch in one direction auto-
matically, and manually operated means for

[#

76

76

closing the circuit to actuate the releass .

mechanism, substantially as set forth;
21. In a telephone system, two electrie cir-

cuits extending to the substation, motor de- -

vices controlled thereby, a switch for said
motor devices in one of sdid circuits and
release mechanism adapted to be controlled

by the other, a magnet for controlling the’

movement of the switch in each direction,
one of said magnets also controlling the re-
lease mechanism, substantially as set forth.
22. In a telephone system, two electric cir-
cuits extending to the substation, switching
mechanism controlled thereby, a switch in
one of said circuits and release mechanism
adapted to be controlled by the other, a mag-
net for controlling said release mechanism,

80

86 -

90

and means for moving said switch in one

direction and simultaneously therewith pasa-
Ing a current through said magnes, substan-
tially as set forth. : '

23. In a telephone system, two electric éir-

cuits extending to the substation, switchin

95

mechanism controlled thereby, a side switch

mechanism and release mechanism, a magnet
for controlling each of said mechanisms, and

means for passing a current through the re-

lease magnet only when the side switch mag-

" net is energized, substantially as set forth.

24. In a telephone system, two electric cir-
cuits extending to the substation, switching
mechanism controlled thereby, a switch and
release mechanism, a magnet for controlling
said switch and release mechgnism, an angu-
lar lever adapted to simultaneous]
the'switch and close a circuit througlz
lease magnet, and another magnet for oper-
ating said lever, substantially as set fort

operate
the re--

106

105

136

" 25, In a telephone system, two electric eir- .

cuits extending to the substation, switching

mechanisim at the central office” controlle
thereby, a magnet in each circuit, a switch,
means contrelled by one magnet for moving

said switch in one direction, and means con--

trolled by the other magnet for moving it
in the other direction, said last magnet alone
controlling the release of said mechanism,
substantially as set forth, -

26..In a telephone system, two electric cir-
cuits extending to the subs{ation, switching
méchanism controlled thereby, a magnet in
each cireuit, a switch and release machanism,
a lever for each magnet, one of which ig

115
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adapted to move the switch in one dirvection
and the other one is adapted to control the
release, and means connected with the re-
lease for moving the switch in the opposite
direction, substantially as set forth.

27. A device of the character described
comprising two clectric circuits, switching
mechanism controlled thereby, a magnet in
each cireuit, a switch lever, released mecha-
nism including a spring-pressed ratchet shaft

“for engaging with the switching mechanism,
a lever connected with the armature of each
magnet, one of which moves the switch lever
in one direction and the other one controls
the shaft, aud a rod connected with the shaft
for moving the switch lever in the opposite
direction, substantially as set forth.

28. A device -of the character deserilied
‘comprising two electric cireuits, swi. hing
mechanism controlled thercby, a magnet in
cach circuit, a switch lever, release niecha-
nism inchiding a spring-pressed ratchet shaft
for engaging with the switching mechanism,

a pin on said shaft, a lever connected with -

the armature of each magnet, one of which
moves the switch lever in one direction, a
catch pawl connected with the other lever
for engaging with said pin, means for dis-
engaging sald lever from the pin, and a rod
connected with the shaft for moving the

switch lever in the opposite direetion, sub--

stantially as set forth.

29. In a telephone system, two electric cir-
euits extending to the substation, each of
which is provided with a magnet and one of
them wi*h two terminals, switching mecha-
nistm controlled by said cireuits, a switch
lever, release mechanism, means connected
therewith for moving said lever in one di-
rection, means for moving said lever in the
opposite direction, and a single release mag-
net for controlling the release of said mech-
anismi. substantially as set forth.

30. In a telephone system, two electrie eir-
cuits extending to the substation, motor de-
vices controlled thereby, a'switeh controfled
over one of said eircuits and a magnet in the
other; release mechanism adapted to he con-
trolled by said magnet, and means inelud-
ing said magnet for simultuneously operat-
ing said switeh and release mechanism, sub-
stantially as set forth, ‘

3L In a telephone system, lines divided
into groups, a switch including a contaet arm
having vertical motion to select groups and
rotary motion in a plane at rght angles
thereto to conneet with a line in the prede-

terinined group, a magnet for causing the.

vertical motion, a magnet for cansing the
sotary  motion, a o eiveuit controller, and
means operated over the line to suceessively
bring said magneis under the confrol of said
eircuit, controller, inclnding an arm adapted
hy one movement to open cirenit throngh the
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first magnet and close circuit through the
second magnet,

32. In a telephone system, lines divided
into groups, a switch including a contact
arm having vertical motion to select groups
aud rotary motion in a plane at right angles

thereto to connect with a line in the prede-

termined group, a side switch successively
controlling the circuits of the operating mag-
nefs thereof. '

33. In a telephone system, lines divided
into groups, a switch including a contact
arm having vertical motion to select groups

and rotary motion in a plane at vight angles.

thercto to connect with a fine in the prede-
termined group, a switch wiper, a plurality
of controlling magnets adapted to he suc-
cessively brought into circuit with said
wiper, and means including a magnet for
controlling said wiper. '

34 In a telephone system, lines divided

into groups, a switch including a contact.

arm having vertical motion to seleet groups
and rotary motion in a plane at right angles
thereto to connect with a line in the prede-

“termined group, a pair of operating magnets,

a relay mechanism, a circuit controller,
means operated by said relay mechanism to

first open ¢ireuit through one magnet and to
bl tuh)

thereafter close cirenit through the other, to
remove one magnet from the control of said
cireuit controller, and a line cireuit for con-
trolling said relay mechanisim. :

35. In a telephone system, lines divided
into groups, an automatic switch including
a contact arm having one motion to select
groups, and then another motion in a plane
at right-angles to the first motion to ‘fgnd a
line in the selected group, an electromagnet

controlling the actuation of said switch, a-

line over which the siid magnet is con-
trolled, another magnet controlled over the
smne line for disconnecting the first magnet
therefrom, and a single release magnét for
controlling the release of said switeh,

36. In o telephone system, a circuit, an
automatic  switch, a  conirolling
therefor included in said circuit, and an elec-

tromagnet. automatically  controlled over.

said cirenit to disconnect  therefrom the
controlling magnet of said automatic switceh,
and a single release magnet for releasing
the switeh after it has operated.

37, In a telephone systeny, an automatic
switch having a line wiper, a magnet for
moving said wiper in one plane;, a second
magnel for moving said wiper in a second
pline, a’ step-by-step switching device for
shifting connection from said first magnet
to said second magnet, and a single release
magnet. for controlling the release of said
step-hy-step switching device and said au-
fomalic switch, ' ' '

38. In a Lelephone system, an automatic

'
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switch having a line wiper, a magnet for
moving said wiper in one plane, 2 second
magnet for moving said wiper in a second
plane, a step-by-step switching device for
shifting connection from said Hrst magnet
to said second magnet, a single release mag-
net for controlling the release of said step-
by-step switching device and &aid _auto-
matic switch, and a switching magnet for
controlling said step-by-step switching de-
vice, said switching magnet having under its
control a one step switch for controlling the
circuit of said release magnet.

39. In a telephone system, a subscriber’s
station and a line therefor, a calling device
at the station' adapted at each operation
thereof to transmit automatically a series
of impilses over one side of the line fol-
lowed by a final impulse over the other side
of the lme, a switching mechanism control-
lable over the said line and having primary
and secondary operating magnets Tesponsive
to successive series of impulses, and switch-
ing means responsive to said final impulses
to shift the control from one magnet to the
other. '

40. In a telephone system, a subseriber’s
line, a switching mechanism having primary
and secondary operating movenients and
controliable over said line, a alling device
at the station on said line adapted upon suc-
cessive operations thereof to transmit suc-

7

cessive series of impulses over the line to
control the movements of said switching

mechanism, and a circuit controller in said -

switching mechanism responsive to the last
impulse of a series to cause the “change
ver” from one movement to the other.

41. In a telephone system, a subscriber’s
line, a calling device at the station on said
line comprising a pair of cobperating con-
tact members, subscriber controlled means
adapted at each operation to cause said con-
tact members to make and break contact
with each other a plurality of times to pro-
duce current changes in the said line, an au-
tomatic switch at the exchange, and a plu-
rality of operating magnets and an electro-
magnetic circuit changer in said switeh all
adapted to be controlled by said contact
members, the said circuit changer being ef-
fective to shift the control of said contact
menibers from one of said magnets to the
other., _

in testimony whercof we have signed our

names to this specification in the presence

of two subscribing witnesses.
ALEXANDER E. KEITH.
JOHN ERICKSON.
CHARLES J. ERICKSON.
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W. Lee CuoveseLL,

40

45

50

55



