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UNITED STATES PATENT OFFICE.

ANDERS M. MALMBERG. OF CHICAGO, ILLINOIS, ASSIGNOR TO AUTOMATIC ELECTRIC
- COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

AUTOMATIC TELEPHONE TRUNKING SYSTEM.

1',289,504'.'

To all whom it may consern:- _.
Be it known that I, Axpers M. MALMBERG,

4 citizen of the United States, and resident

10

15

_20

25

30

35

of Chicago, county of Cook, and State of

Illinois, have invented certain new and use-

ful Improvements in Automatic Telephone

Trunking Systems, of which the following

‘ig a specification.

- My invention relates to automatic tele-

phone trunking systems and.more particu-

larly to those automatic trunking systems in -

which numerical anc non-numerical switches
are employed and in which, for example, a..

non-numerical switch is used to extend a
connection from a subscriber’s line to a nu-
merical trunking switch. | |
Among the objects of my invention are
the following : to provide, in a system of the

“above character, means for extending a con-

nection through the medium of a non-nu-
merical switch to a numerical switch, which
latter is then employed in locating the de-
sired - line, whereupon another non-numeri-
cal switch is brought into use for finding the
first nor-numerical switch, whereby the con-
nection between the calling and'called lines
may be estaklished over a more direct path
directly from one non-numerical switch to
another to the exclusion of the numerical
switch ; thereby providing a connection from
a calling to a called line exclusively through
non-numerical gwitches. S
Another object of my invention 1s to pro-
vide means for releasing the numerical
switeh after it has performed its function 1n
establishing a connection, thereby making 1t
accessible to other calling lines. -

» » L

Another object of my mvention 18 to prb- -

" vide separate holding cireuits for the calling

40

and called non-numerical switches, these

~ holding cireuits being under the control of
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the calling and called subscribers, respec-.

tively, thereby permitting either party to
. connection to terminate it at will
Another object of my invention 1s the pro-
vision ol means whereby the non-numerical
switch of the called Tine may test for and lo-

~cate the non-numerical switeh of the calling -

line without interference from other lines
which may be calling at the same time, such

means consisting of an individual battery for

cach trunk. . o
~ Another object of my invention 1s to pro-

vide certain details of improvement 1n a sys-

090

tem of the above character tending to in-

Sgeciﬁ_cation of Letters Pateat. Patented Dec. 31, 1918,
Application filed November 8, 1915. Serial No. 60,272, o

crease the éiﬁ'cienéy and serviceability of an |

automatic trunking gystem.

To accomplish the foregoing and other |

useful ends my invention comprises the
means hereinafter set forth and claimed.

In the drawings Figures 1 and 2 show a

complete connection between a calling sub-
station A and a called sub-station A’ in an
automatic system embodying the principles
of my invention, and Fig. 3 shows several of
the numerical switches or connectors, one of
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which has been used temporarily to assist .
establishing the connection. To fully com-

prehend the circuits illustrated herein the
drawings should be placed side by side in
order and with the lines at the sides thereof
in alinement. S -
Referring to Fig. 1, at A and A’ there are
represented two substations to the line con-
ductors of which there are allotted at the
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central office individual or line switches C .

and C’.

At D there 1s shown a master

switch for controlling the switches C and C*

and similar switches individual to other sub-
stations. Referring now to Fig. 2, at & and

E’ are shown non-numerical rotary switches

which are accessible to the line switches C
and C’. In connection with each switch E
and E’ is shown a group of relays whose
functions will be described. In Fig. 3, at I

and F’ are shown connector switches each

of wl}ich,conta.ins terminals of all the lines
entering the office. At B 1s shown a battery
the undergrounded pole of which may be

traced through all the drawings in order.
The substation shown herein may be of

any suitable or approved type and comprises
the usual recelver 2, transmitter. 3, ringer 4,
and condenser 5. Being an automatic sub-
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station, it 1s also provided with an impulse 95

transmitter or calling device which 1s repre-
sented herein by a pair of nnpulse springs 6
and 7 and an impulse wheel 8, which latter

15 assumed to be controlled by a finger hole

dial (not shown) in such a manner that the 100

impulse springs 6 and 7 may be momentarily
separated a number of tines corresponding
to each digit of the called line.

The line switch C which 1s associated with

the line of substation A is of the general
type of line switch shown in DBritish patent
to R. W.:James, No. 26,301 of 1906; being,
however, more nearly of the particular type,
disclosed in U. 8. Letters Patent No.
1078690, granted Jan. 17, 1912, to Frank

108
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Newforth. This line switcl COMPTriSes
among other details a plunger (not shown)
attached to the end of a so called plunger
arm 14 which is controlled by the magnet 13,

The magnet 13 comprises two windings, the
pull-in winding 17 and the holding winding -

16. " The winding 17 operates both the plun-

ger arm 14-and the cut-off armature 15, but

the winding 16 is only strong eaough to hold

the plunger arm and cut-off armature in an

operated position after they have been oper-
ated by the winding 17, ) o B
The cirenit of the pull-in winding 1is con-

trolled by the line relay 12 which is slow

acting, <. e., it retains its armature for an
instant after the energizing cireuit 1s broken.
When the plunger arm 14 is operated the
plunger is forced into a bank of springs,
forcing the springs
respectively. Although only one set qf
springs and contacts (25 to 32) is shown, it
1s to be understood that each hine switch is
provided with a plurality of such sets, each

set forming the terminal of a trunk line ex-

- - tending tc a rotary switch E. Each trunk

- line is connected in multiple to the corre-

1Y,
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-sponding 1 th
trolled by the master switch D.

‘referred to; being,
the particular type

L] -

springs of all the switches con-

The master switch D is of the same gen-
eral type as that disclosed in British patent
tc R. W. James, No. 26,301 of 1906 above
however, more nearly of
disclosed in British pat-
ent to T. G. Martin, No. 1410 of 1910. The
function of the master switch, as is wel]
known, is to maintain the plungers of all the
1dle line switches in position before an idle

trunk line. |

The rotary switch E may be of any suit-
able construction in so far as its mechanical
details are concerned, it

a forward movement in one direction only,
As shown herein diagrammatieally, the
ratchet wheel 101 is adapted to be actuated
by the motor magnet 100 through the me-
dium of its armature 102 and pawl 103. Ag
each, energization of the motor magnet 100
1t Interrupts.its own cirenit thereby causing
a rapid vibration of ity armature, whic¢h
results in the

(114—117) in the bank. The bank contact
sets, such as (114—117) shown herein as ar.

‘ranged in a straight line for convenience in
- drawing, are preferably arranged in

1 CoIm-
plete circle with the wipers (110—~113) ear
ried by the ratchet 101 prvotally mounted in
the center thercof. The bank contacts of
all the rotary switches are in multiple and
form terminals of two different kinds of
trunks. - The contacts (114—117) and simi-

“of contacts are similar

trunk lines, leading

and F’.

29, 26, 27, 28 into en-
gagement with the contacts 29, 30, 31, 32

testing trunks of either kind at

nently connected to the ground.

being only required -
that the wipers 110, 111, 112, 113 and their -
connections be so constructed as to permit of -

‘ner. A busy test relay 128 1s

" the proper time.

rotation of the ratchet 101 and _ _
causes the wipers ( 110—113) mounted there- with the connector. F’.
on to traverse the contact sets, such as ,

battery such as
~tacts of all the connectors are in multiple

1,289,504

lar sets are multiple terminals of trunk lines

leading to connectors F, ¥, etc., while the
contacts (214—-217) ‘ :
multiple terminals of trunk lines leading to

‘the rotary switches E, E’. ete. At the loft
of Fig. 2 the first .
(114—117) is shown connected to a trunk

set of multiple contacts

leading to a connector F. The next two sets
to contact set
(214—217) and gre multiple terminals of
The fourth set of contacts is simi-
lar to contact set (114—117) and is the mul-

and similar sets are

to. rotary switches E

70

tiple terminal of a trunk lime leading to a -

connector I”. While I have. shown every
third set of contacts as being the multiple

terminal of a connector trunk, the rest being -

multiple terminals of rotary switch trunks,
I do not wish to limit myself to any definite
proportion between the two kinds of trunks.

make every sixth set of multiple contacts the

terminal of a connector trunk.

80

_ 85
In actual practice it has been suflicient to

Since the rotary switch must be cap:ible of

_ the proper
wipers 110 and 111 are
When it is required that an jdle

time two test
vided.

pro-

90

connector trunk be selected the test wiper

110 1s made effective, but while testing for a

rotary switch trunk the test wiper 111 is
-made effective. To enable the

wipers to
pass all rotary switch trunks when testing
for an idle connector trunk, the top contact
214 of all rotary switeh trunks is. perma-

The connector switch

closed .in U. S. Letters Patent No.

_ o _ | 0. 815,176,
granted March 13, 1906 to Keith,

Erickson

- and Erickson, the circuits and mechanism
-~ however, being modified somewhat to enable
accordance with my inven-
tion. It has the usual magnets for raising
and rotating the shaft
release of the same.

it to operate in

123 controls the movement of the stde switch
wipers 157 and 158 in the well known man-
provided for
of the trunk with the
and busy machine H at
The battery B’
with the connector F and

connecting one side
Induction coil T

nently associated

_ F iS of thj& sa’rng
general type and construction as that dis..

and for effecting the-
The private magnet.

1S perma-.

100

105
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the battery I32 ig permanently associated

_ | 17 an fact every con-
nector such as I or F’ has 1ts mdividual
B or B2 The bank con-

and form termihals of normal wires which
extend to the Incoming negative line ani]
holding winding of the line switches C, (.

- ete,, and 1t 1s understood that each Incoming

line to the exchange is represented by a set

of multiple contacts in the connector bank:.
Having

now describe in detail the

120

125

_ given a general description of the
~apparatus I will

130
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operation of my System. It will belsho_w_n'
how the subscriber at A, by taking ofi his

. reogiver will be automatically connected
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20

with an idle rotary switch E which will op-
erate automatically to connect with an 1idle
connector F. It will furthermore be shown

.. how the subscriber at A, by sending two
.series of impulses to the connector I, can

place its wipers upon the normal contacts
belongihg to the line switch C” associated
with the substation A’, upon which the ling

switeh €’ is operated to make connection

with an idle rotary switch ¥’ which rotates

automatically until its wipers reach the mui-

tiple contacts belonging to the rotary switch
E, whereupon its movement is arrested and
a connection is completed from substation
A to substation A’ through line switch C,

rotary switch E, rotary switch E’ and lne

switch (. It will furthermore be shown
how, on the completion of this connection,

the connector F is released and made acces-
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sible to other calling lines. It will furfher-

more be shown how either party to a con-

nection, such as the subscriber at A or the

subscriber at A’, can effect the disconnection
of his individual line switch and the rotary
switch with which it i1s temporarily con-
nected, independently of the other party.
When the subscriber at A, in making the

call, raises the receiver from the hook, a cir-

cuit is completed for the line relay 12 of the
line switch C, which circuit extends from
oround at G through normally closed con-

“tact springs 21 and 20, and over line 11 to

substation A, whence it returns over line 10,
through normally closed contact springs 18
and 19, and winding of relay 12 to battery
B. Upon the energization of the line relay

a circuit for the pull-in winding 17 is closed.
~as follows: ground at G’, contact 22, pull-mn’
-winding 17, contact 23 to battery I3: Upon

the energization of the pull-in” winding the
plunger arm 14 and the armature 15 are at-
tracted, the former, by means ef its plunger,

causing the springs (25—28) to make con-

nection, respectively, with thc. contacts

99--392: and the latter breaking the connec-

tion of the springs 18 and 20 with the
springs 19 and 21, respectively.

By the engagement of springs 95 and 28

“with contacts 29 and 32, respectively, a cir-

" cuit is closed for the relay 35 and the line re-

55
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lay 41 of the switeh I as follows: ground at
(4, winding 39 of relay 35, contact springs 66
and 67, contact springs 47 and 48, contact
32, springs 28, previously traced circuit
through subscriber’s toop, spring 25, con-
tact 29, contact springs 51 and 50, contact
springs 83 and 84, contact springs 57 and 55.
and winding of relay 41 to battery 13,
When relay 35 attracts its armature 1t

closes a circuit for the slow acting relay 37,

which circuit extends from ground at G°,
through contact springs 87 and 88, and

‘tact springs 107 and 106, and winding

winding of relay 37 to battery B. Upon
the energization of relay 37; a holding cir-

cuit for the winding 16 of the line switch €
is established over the following path:

ground at G°, contact springs 92, 91 and 89,

contact 30, spring 26, and holding winding
16 to battery

B. Tt is understood that the
line relay 12 of the line switch C 1s slow
acting in order that the holding circuit just
described may be established before 1t re-
tracts its armature and opens the contact
99. A branch of the holding circuit extends
from the junction of the holding winding
and spring 26 to the multiple test contact of
line switch C in the connector banks where
it makes the line busy to incoming calls. As
a further result of the energization of relay
37, test wiper 111 is disconnected (contact
springs 90 and 91), test wiper 110 1s con-
nected up (contact springs 95 and 96), and

the contact springs 93 and 94 included 1n n
circuit for the ringing relay, are separated.
- When the line relay 41 attracts 1ts arma-

ture it completes a circuit for the relay 30
and also completes a circuit to the . test
wiper 110. The former circuit extends from
ground at G°, through contact springs 92,
91 and 89, contact springs 76 and 77, contact
springs 70 and 69, winding of relay 40, coné
0

motor magnet 100 to battery B. The lat-
ter circuit is as follows: wiper 110, contact
springs 95 and 96, and contact springs 74
and 73, to the lower terminal of relay 40,
where it joins the previously described cir-
cuit of that relay: Now, if the test wiper
110 is resting upon an idle or ungrounded
test contact the relay 40 energizes at once

from ground at G® and the wipers are not

rotated because the winding of the relay 40
is of too high resistance to permit the motor
magnet 100 to effectually energize in series

with it. If, however, the wiper 110 is rest-

ing upon a grounded test contact the relay

40 will be short circuited and the motor

magnet 100, having now a direct circuit
from ground, will be energized and attract-

ing its armature, will rotate the wipers

110—113 one step. Since the motor magnet
interrupts its own circuit at the springs
106 and 107, it continues to rotate the
wipers until the wiper 110 reaches an un-

orounded test contact, when the rotation

necessarily ceases and relay 40 energizes

over its previously described circuit. Relay

40, upon attracting its armature, closes a
locking ecireuit for itself at the contact
springs 76 and 77 which cireut is the same
as the one already completed by the line
relay 41. As a further result of the ener-
oization of relay 40°the circuit of the e
relay 41 is broken at contact springs 83 and
34, and there is substituted for relay 41 the.
line relay 130 of the connector I¥, the circwt

being as follows: ground at G*, winding 39

o |
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of relay 35, contact springs 66 and 67 , CON-

tact springs 47 and 48, contact 32, spring

28, subscriber’s loop, spring 25, contact 29,

~ contact springs 51 and 50, contact Springs
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5. and 82, wiper 113, contact 117, and line
relay 130 to battery B. Other circuit
changes caused by the energization of relay

40 whick are of Importance later are the

separation of the springs 85 and 86 included

1n the circuit of relay 43, and the closure

of contact springs 80 and 81. The latter

springs extend the negative pole of battery
B’ to the multiple test contacts of rotary

switch E in-the banks of all the rotary
switches, the circuit being as follows: nega-
tive pole of battery B’ contact 116, wiper
112, contact springs 80 and 81, contact
springs 60 and 359,

The completion of this circuit to the other
pole of battery B’ will be described. later.

Returning now to the line relay 130 of
energizing,

connector I, this relay. upon
completes a circuit for the slow acting re-
lay 129 as follows: ground at (% contact
springs 132 and 133, and winding of relay
129 to batterv

thereby places ground potential upon the

multiple test contacts of connector F, in the

rotary switch banks whereby connector I

1s made busy to other rotary switches, such

as I8, Relay 129 also opens its contact
springs 137 and 138 which are included in
the cir¢uit of the release magnet 124, and

closes its contact springs 136 and 137 thus

preparing a circuit for the vertical mag-

net 126. | o -
The foregoing operations have all oe-

curred 1n response to the removal of the re-

ceiver at the substation A The subseriber

at substation A may now operate his dial in
accordance with the first digit of the numn-

ber he wants, thereby breaking the circuit

of the line relay 130 a corresponding num-
ber of times.
Ime relay 180 a current mpulse is sent
through the vertical magnet 126 thereby
raising the wipers 160 and 161 until they
stand opposite a row of contacts in which
are located the normal contacts of the line
switch C” belonging to the substation A’

The cirenit of the vertieal magnet 126 is.

as follows: ground at G*, contact

. _ Springs
132 and 131, contact springs 137

and 136,

contacts sprimgs 142 and 141, winding of

slow-acting relay 127, side switch wiper 157
In 1ts first position, winding of vertical mag-
net 126 to battery B. The relay 127 is enér-
gized In series with the vertical magnet but,

being slow acting, it -retains its  armature

during a series of impulses. By closing con-

tact springs 143 and 144; relay 127 completes |

a circult for the private magnet 123 which
crreult 1s immediately broken at the end of

1n the well known manner. o o
The subscriber at substation A may now

~1ts second position)
rotary magnet 125. The rotary magnet, by

contact -springs 62 and.
- 61 to test contact 215 and multiple contacts.

v B. Upon energizing, relay -
129 closes contact springs 134 and 135 and

relay 127 to battery B.

At each deénergization of the

lows: ground at 7, resistance

contact 162, spring 257,

of relay 41’ to battery.
above clrcuit may be traced from the junc-

1,289,504

the series of impulses. The resultant ener-

gization and deénergization -of the private
magnet serves to move the side switch

wipers 157 and 158 to their second position

operate his dial in accordance with the last
digit of the desired number, resulting, as be-
fore, in deénergizations of the line relay 130

which now (side switch wiper 157 being in
sends impulses to the

alternately attracting and releasing its arm-
ature, rotates the wipers 160 and 161 a num-
ber of steps corresponding to the last digit
of the number of the
the end of the series of impulses, the wipers
will be brought to rest upon the normal con-
tacts 162 and 163 of that line. ‘During the
rotary impulses the relay 127 keeps the ener-
guzing circuit of the private magnet 123
closed as before. At ‘the end of the series
of 1impulses the private magnet deénergizes
(assuming the called line to be 1dle) and
allows the side switeh wipers to. move to
their third position. ' | '

desired line until, at

70

80

90

A number of circuits are now closed over

the normal ‘wires extending to lme switch
C’.
eratively effective is a circuit for the line
relay 127 of the line switch (. It may be
traced as follows:
springs 1561 and 152, side switch wiper 158

in 1ts third position, wiper 160, contact 162,

contact springs 18’ and 19, winding of line
Lane relay 127 at-

tracts its armature and by closing contact

22" completes the cireuit of the pull-in wind-

Ing 17" of the line switch (", Upon the en-
ergization of the pull-in winding- 17/, the
plunger arm 14" and the cut-off armatunre

157 are attracted, the former, Dy means of
“1ts -plunger, causing the springs 257,
20", and 28" to make connection, respec-

26"

tively, with contacts. 297, 30/, 31”, and 32’ :
and the Iatter separating the springs 18" andg

The first of these circuits to become op-

ground at G7, contact

95
100
105

110

207, vespectively, from the springs 19 and

21",
other normal wire and may be traced as foi-
| | +y contact
springs 149 and 148, contact springs 146 and
145, wiper 161, contact 163, and holding
winding 16" to battery 13, |
The engagement of the spring 25" with
the contact 29" completes a circuit for the fine
relay 417 of the rotary switel K7, whieh eir-
cult may be traced ,
contact springs 151 and 162, side -switeh
wiper 158 in its third position, wiper 160,
| « contact 29, contaet
springs 517 and 50”, contact springs 83’ and
847, contactisprings 57" and 58’ , and winding
A branch of the

A holding cireuit for the holdi ng wind-.
Ing 167 has alveady been completed over the

as follows: gronnd at 7

115
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125
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tlon of the contact spring 58’ and the wind-

ing of the relay 41’ by way of contact springs

97" and 96, to contact spring 74. Upon the
enermzatlon of the line relay 41 this branch
(:11'@1111; 1s extended as follo*ﬁs from Contact
spring 74" {o contact spring (3’, thence .via
contact springs 107" and 1067, and winding

_ of motor magnet 100" to ba‘r‘rerv B.

10

Tine switch C”.
from contact spring 26" by way of contact

15
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407, being shor
at thl% tlme

tary switch K.

F reach

- The line relfw 41’ also upon energizing,
closes a circuit for the relay 40’, which may
be traced as a branch of the pr'e‘vlously cle-
scribed holding ecircuit of winding 16” of
The branch circutt extends

30/, contact springs 76’ and 77’, contact
Spr mO'q 70" and 69, winding of 1elay 107,
contact springs 107" and 106’ and wmdlng
of motor mao“let 100" to battery B. Relay
circuited does not energize
Motor magnet 1007, however,
1s energized and since it mterrupt% its own

- erreunit “at contact springs 106" and 107" it

starts rotating the wipers (110°—113") 1n

search of the m111t1ple contacts of 1*ota1* J

switch K. :

In cnnne(*tmn with the rotary 5w1tches K
and K’
of these switches have no normal position
but rest at all times upon the last trunk
tused.
been assumed that rotation was necessary in
order to reach the set of contacts of the de-

sired trunk, but it 1s evident that at times
the wipers will already be resting on an
idle connector trunk or the desired rotary

switch trunk as the case may be, in which
event 1t will be readily undustood that no
rotation takes place, the test circuit taking
effect 1immediately.

‘We will now return to the connector F
and trace a civeuit from the positive pole
of battery B’. We have already traced a
circuit from the- negative pole of hattery
BB’ to the contact 116 of rotary switch I8
and thenee to contact 215 in the bank of ro-
It is evident then that the
])(}Hlfl‘s{‘ pole m‘ lmttmy B’ must be extended
to the test wiper 1117 of rotary switch Iv,
this wiper being adapted to engage the mul-
tlplv tost contacts such as t(mhut 215 dur-
ing its rotation. This extension may he

traced as follows: positive pole of hattery

B’. off-normal contacts 156 and 155 (closed
at fllhi vertical step of connector I7), winds
ing 121 of relay 120, contact springs 149
and HH, contact spnmra 146 and 1#5, wiper
161, contact 163, contact spring "h ., mnhut
307, contact lemﬂa 76" and , contact

springs 917 and 907, and contact H])I ings 1047

and 1057 to tost w lpm 1117, Tt follows there-
fore. that when the wipers of rotary switeh
the set .of mulhplv contacts
214217, and the springs 104 .1m1 1057 (‘loqu

Hpon the return of armature 1027, the cir-

65 cuit of 1hltf01‘} B will be (0111[)1:310{1 by the

it-is to be understood that the wipers

In the foregoing description 1t has

'Hw holding cirveuit of line switeh (V.
Jime relay «1—1

“thetr armaturoes.

1,289,504 _ B

engagement of the test wiper 111" with the

test contact 215. This circuit i1ncludes the

winding 121 of wlrly 120 which relay ener-

017,68 aml upon attracting its armature,
causes Clr (,mt changes as follows By sepa-
rating springs 151 and 152 the circuit of the
mOtm 1! wnet 1007 1s broken, thereby stop-
ping the rotation and brmtrmo' the wipers

to rest upon the desired set of contacts.

The original energizing circuit of line relay

41’ 1s also broken at contact springs - 151

and 152 but the line relay does not deéner-
oize immediately because of a high resist-
ance shunt path around the springs 151 and
152 as follows: ground at 7, resistance 7,

winding 122 of 191.;1\' 120, side switch wiper

70

75

80

158 in third 1)081“011.. thence over path al- |

ready traced via wiper 160 amd through
W II](]]I]“‘ of line relay 417 to battery. The
wmdlnw 122 of relay 120 1s of quﬂiment Ie-
sistance to prevent the effective energiza-
tion of motor magnet 100". A further result
of the sppamtmn of the springs 151 and
152 is the removal of the short circuit from
1'9111; 40" which thmenpon energlzes and
attracts 1ts-armature,
which will be e‘:plalned hermfter

In addl-

ausing mrcmt changes

85

90

tion to separating contact spr ings 151 and 152

relay 120 closes contact springs 150 and 151
thereby causing the energization of the re-
lease magnet 1‘)4 over tho fnllmnnn cireutt
oround at G . contact springs 151 “and 150,
off normal springs 153 and 154 (closed at
first. vertical step of connector ¥) and w ind-
g of release magnet 124 to battery B. The
onewuatum of the release mlfrnot results
in the withdrawal of the holdmir pawls
from the shaft, allowing it to wtmn to nor-
mal; and the return to Rirst position of side
switch wipers 157 and 158, thereby break-
ing the circuit of line I'GLW 41’ and also
The
now retracts i{s armature but
relay 107 and the holding winding 16" of
line ’%\Ht(‘]l (! remain ener n'lfod OVer a new

holding etremt whielh may l)@ traced as fol-

lows: nmuml at G5 (switech ), contact
springs 92, 91 and 89, winding of relay 42,
fower winding 46 of relay 36, contact apnnm
62 and 61, mtlltl]ﬂv test contact 215, wiper
1117, contact springs 105" and 1047, ('nntut
H[)HHWH 90" and 917 to contact springs 75
6%, and 777, where the: eirenit divides, mw
lnumh O\fondmtr by way of contact spring
77, contact springs 707 and 697, winding of
wLn 10’ contact springs 1077 and 1067, and
winding of magnet 100" to battery Bj and
the of hvr br Imth extending by way of con-
tact spr ing 767, Wlllat't 3() spring 267, and
holdi lﬂ'wmdmmlh tolmtlmyB -
| (lll'(‘nl flowing in. the above l]{“-.(‘llll“ll
holding cirenit is '-.llfh( feht to energize relays
12 {md 36 in series, both relays .lftl“l{fli]"'
Relay 42 opens the’ ('nclmt
(11=-

of relay 40 which, upon detnergizing
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connects the wipers 112 and 113 and pre-
pares a circuit for relay 43 by closing con-
tact springs 85 and 86. Relay 36 locks it-
self over a path extending from ground at
(% through contact springs 92, 91 and 89,
winding of relay 42,
relay 36 in series, and contact springs 54 and
93 to battery B. Relay
circuit changes as follows: By opening con-
tact springs 59 and 60,

36 1s removed from the left hand talking
conductor of switch E; by

ing circuit of relay 41 is broken; and finally

- by closing contact springs 55 and 56 a cir-

20

~tact 29, contact springs 51 and 50, contact
- springs 56 and 55, contact springs 68 and
64, and winding 38 of relay 35 to battery B.
. The above circuit serves to supply talk-

25

80

86

40

39 of relay 35, contact

~cuit through the winding 38 of relay 35 is

completed as follows: ground at G+, winding

contact springs 47 and 48, contact 32,
spring 28, subscriber’s loop, spring 25, con-

Ing battery to substation A and to maintain

relay 85 in an energized condition during

conversation, . |

I will now trace an energizing circuit for
the relay 36’ of switch E’ as follows: ground
at (x° contact springs 92, M -and 89, winding
of relay 42, winding 46 of relay 36, contact
springs 62. and 61, multiple contact 215,
wiper 111’, contact springs 105" and 104,
contact springs 90" and 917, contact springs
75" and 767,
46" of relay 36’, contact springs 59" and 60”.
contact springs 81" and 80, wiper 112’, con-
tact. 216, contact springs 68 and 64, and
winding 38 of relay 35 to battery B. Upon

energizing, relay 36’ locks itself over the -
following circuit: aground -at (3°, contact

springs 92, 91 and 89, winding-of 'l'elay 42,

45

50

b5

" 60

85

winding 46 of relay 36, contact springs 62
and 61, multiple contact 215, wiper 1117, con-
tact springs 105" and 104’, contact springs

90" and 91’, contact springs 75" and 767,

winding of relay 427, windings 46’ and 45’
of relay 36" in series, and contact springs

54" and 53’y to battery B. Immediately.
after completing the above locking circuit -

by closing contact springs 53" and 54’ relay
36" breaks its original energizing circuit by
separating contact springs 59 and 60’. The

flow of current in the original energizing

circuit 1s but momentary and relay 497, be.
ing a sluggish relay, does not have time to
attract 1its armature before this circuit is

broken. Furthermore relav 42’ has a mar-

ginal adjustment such that it will not at-
tract its armature when in series with wind-
ing 45" but will do so when in series with
two windings in parallel such as winding

- of relay 40 and holding winding 16. Tt

is understood that corvesponding parts of

windings 46 and 45 of
36 also causes other.

c ground through
winding of relay-42 and winding 46 of relay

separating con-
- tact springs 57 and 58 the original energiz-

springs 66 and 67,
(77, interrupter I’, contact springs .
98”, contact springs 78’ and 79, and winding:

winding of relay 12’, winding

~of similar rel

1,289,504

switches E and E” are the same. Tt follows
therefore that relay 42’ will not be effec-
tively energized at this time. o

- As a further result of its energization, re-

Jay 36" closes contact springs 53’ and 56",

thereby bridging the double wound relay 35’
across the called line extending to substa-
tion A”.  This circuit is similar to one which
has been described in the case of relay 35
and need not be gone over again. |
‘Returning now- to relay 40", this relay
upon energizing, closes contact springs 82’

and 83, and 80" and 81/, thereby finally

completing the connection between the cali-
ing and called lines, as will be referred to

again hereafter. Also, by closing contact

springs 78" and 79’ a circuit is completed
for the ringing relay 44" which may be
traced over the following path: ground at
94" and

of ringing relay 44’ to battery B. The ring-
Ing relay is thereupon energized intermit-
tently and operates to project ringing cur-
rent from the generator Gen. out over. the
called line in order to actuate the bell at the

70
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substation A’.. When the subscriber at sub- -

station A’, in response to the ringing of his

bell, removes his receiver from the hook, the

ringing relay being temporarily inactive, the
circit of relay 35’ is corapleted and this

relay energizes, feeding talking battérv to-
‘the substation A" and elosing a circuit for

the slow acting relay 37" as follows: ground

at (G5, contact springs 87’ and 8%’, and

winding of relay 37" to battery B. Upon
energizing, relay 87" opens the cirenit of the
ringing relay at contacts 93’ and 94’ and
also opens the holding circuic of relay 40’
and holding winding 16” by separating con-
tact springs 90’ and 91°. At the same time

a new holding circuit is established as fol-

lows: ground at G°, contacts 92/, 91 and
897, contact 30", spring 26’, holding winding

167 to battery. A branch of this circuit mav

be traced from contact spring 89’ to one ter-
minal of coil 42, where it divides, one

- branch- going through winding cf relay 49’

windings 46" and 45’ in series, and contaect

springs 54" and 53" to batterv. while the
other branch may be traced through contact

springs 76" and 77", contact springs 70’ and
69°, and winding of relay 40’ contact springs

107" and 106’, and winding of magnet 100’

to battery B. Referring now to relay 42 in
switch E, 1t is evident that since the holding

circuit - extending to switch E’ has been’
broken by relay 37’ the only current now -

flowing in relay 42 will be the current sup-
plied to the windings 46 and 45 of relay 36
In sertes. It has been explained in the ease
relay 427 that this current is in-
sufficient to cause effective enereization and
relay 42 therefore retracts its armature elos-

ing a circuit for relay 43 as follows: ‘eround
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at G, contact springs 92, 91 and 89, contact
Sprlngs 72 and 71, contact springs 35 and 86,
winding of relay 43 contact springs 54 and
53 to b’lttel‘ B Upon the energization of
5 relay 43 the contact springs 61 and 62 are

separated thereby perlmnenth breaking the

connection between the holding cirenits of
switches £ and E’.  Also the line extending
to substation .\ is reversed by breaking the
10 connectton of springs 64 and 66, with spr ngs
68 and 67, l*eC;pectn'elv, and by causing

springs 63 and 63 to engage Springs 64 and

66 respectively.
A complete talking connection has.now
15 been established between substation A and
- substation A’. This circuit is indicated by
heavy hines in the drawings and 1s so ap-
parent that ’[mtlmr det..ul% will be unneces-
sary. |

20
| substations A and A’ are furnished with
talking battery from the relays 35 and 35” re-
spectively, and moreover, since the holding
ciretits as described arve mdependent of each
25 other, a subscriber at cither substation may

now disconneet the switches associated with
his line at will. For example, should the
subscriber at substation A’ hang his receiver
up the cireuit of relay 35" will be broken and
30 mhw 35 will detnergize thereby breaking
~ the cirenit of rélav 37,
zation of relav 37/ trrmmd will be removed
from the holding cireuit whereupon all re-
lavs of rotapy sw vitch 1 will deénergize and
25 also the ]mldnw winding 16" of lme switch
(Y will detnergize allmum‘r the plunger to
be withdrawn Trom the hank. The substa-
tion A7 1s now ready to be
originate a call.

T will now describe briefly the case where
the called line'is busy. Referring to connec-
tor I, the test contact such as contact 163,
associated with a busy hine will have glmmd

40

potential upon it as has already been men-

45 tioned.  When, therefore, at tlw end of the
fast* series of impulses the wiper 161 1s
brought to rest upon the test contact of a
busy lm and the relay 127 deénergizes, a

~ cireuit is established as follows: ﬂ'muml on

50 test contact, wiper 161, contact sprmm 145

and 1H, contact springs 148 and 147, wind-

ing of test relay 128, and winding of Pri-
vate m: wnet 123 to battery B, Asa 1'esult of

“fhis circuit the private magnet remains en-

55 oreized thereby pwwntmw the side switch
wipers from moving to their third position.
Also test relay. I’H 15 energized and con-
neets a winding of the induction coil T with
one side of thet line extending to the snbsta-

60 tion .\, In this wayv a distinetive tone from
the busy machine I is thrown upon the eall-
ing line and indicates to the subscriber at
substation A that the line {‘JHL‘II 15 busy.
Tle will then hang up his receiver hreaking

65 the circuit of relays 130 and 35. Upon the

It will readily be seen also that since the

Upon the deenerm- |

' llod again or to_

Y 4

deéner glmtlon of relay 130 and consequent '."

deénergization of relay 129 a circuit 1s closed

for the release magnet 124 as follows:

“ground at (%, contact springs 132 -and 131,

contact springs 137 and 138, off normal
springs 153 and 154, and wmdmg of release
magnet 124 to batterv B. The energization
of the release magnet serves to withdraw the
retalning pawls ‘from the shaft and allow
its 1'etu_1n to normal and also restores the
side switch levers to their first position. The
deénergization of relay 35 and consequent
(leenercrmatmn of relay 37 cauases ground to
be removed from the holding circuit of re-
lav 40 ‘and holding wmdmg 16 of line
switch C. Relay 10 thereupon deénergizes

and also holdmfr winding 16 deonermzes and
‘allows the pllmﬂ'er to be withdrawn “from the

bank. ~All the apparatus is now in its origi-
nal condition and ready for use.

It will be seen from the foregoing that T
Jave provided an efficient autmn‘ttlc -tele-
phone trunking system in which, after a
connection has been built up between a call-
ing and called line through the medium of
attomatic sw itches, a talking circuit 15 es-
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tablished between the said lmes over 4 more

~direct path. thereby miaking it possible to

release certain apparatus utilized in the orig-
inal conneetion and make 1t accessible for
use 1n other connections.

While I have described 1n the foregoing
a certain specific embodiment of my inven-
tion, T do not wish to be held strictly to the
form shown herein, for various adaptations
will no doubt suggest themselves to persons
skilled in the art, I desire, therefore, to in-
clude and have protected by Letters Patent
all forms and modifieations of my invention
which may come within.the scope of the ap-
pended claims.

What I claim as.my iny ention is:

1. In a trunking system,

switeh for seizing one end of said conduetor
and for e\tendmﬂ' it into association with
sald second s“"ltch a third switch associated
with said conductor. means for operating
said third switch to find said second switch,
and means for then operating said second
switch to find said conductor.

2, In a trunking system, a conductor,
first switch and a “second switch. said ﬁrst
switch for seizing one end of said conductor
and for extending it into association with

“sald second. switch, a third switeh assoct-

ated with said conductor, means for operat-

Cing said third switeh to find said second,
SW lt(‘h means for then operating said second

qmt(h to find said conductor, means for es-

a conductor, a
first switch and 0 &i‘LOHd switch, said ﬁlst
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tablishing a cireuit over said conductor com-

prising a battery and a magnot energized
thereby, and means {'(mtl‘(}lled by said mag-

et for controlling said second switch,

3. In a truulunrr system, a conductor, ‘a

130



first switch and a second sw1tch, said first
switch for seizing one end of said conductor
and for extendmﬁ it 1nto association with
said second s:w1tch., a third switch associated:

10

15

with said conductor, means for operating

said third switch to ﬁnd said second switch
and to extend the other end of said conduc-
tor thereto, means for then operating said
second switch to find the first end of said
conductor, wherebv a circutt 1s established.
- over said conductor a battery in said circuit
and a magﬂet enerﬂ*lzed thereby, means con-

trolled by said matrnet for controlling said
second switch, and means controlled by
magnet for contr olling said third switch.

4. In a trunking system, a conductor, a
~said first switch for seizing one end of any

J-'ﬁrst switch and a second . switch, said first

20

95

30

switch for seizing one end of said conductor

and for ehtendmg it into association with
sald second switch, a th1rd switch associated

with said conductor means for operating
sald third switch to ﬁnd said second switch

‘and to extend the other end of said conduc-
_tor thereto, means for then operating said
second smtch to find the first end of said
_...conductor, whereby a cireuit, is estabhcshed'
over said conductor, a battery in said cir-:
~ cult and a magnet energized thereby, means:
~controlled by “said mflgnet for controlling
sald second switch, means controlled by said
magnet for contmllmg said - third switch,
and means controlled by said. mfwnet for_-

~rendering said circuit inoperative.

) 35
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5. In a ‘trunking

switch for seizing one end of S‘lld conductor

‘and for eatendmg it. into association with

said second switch, a third. switch associ-
ated with said conductor means for operat-

ing sald third switch to find said second

switch and to extend: the other end of said

conductor thereto, means for then operating -

said second smtch to find the ﬁr%t end of
said conductor, whereby a circuit 1s. estab-
lished over said concductor, a battery in said
circtit and a magnet cnergized thereby,

‘means controlled by sald magnet for con-.
“trolling said second switch, means controtled
by Sdld magnet for (*ontmllmg said third
switch, means controlled by said magnet for

| rendermg sald ‘circult inoperative, and re-

lease mechanism for said third sxvltch sald
~conduetors, a switch and a second switch,

- mechtmlsm controlled by said magnet. .

55

In a trunking system, a plurality of

condu(*tors a switch .-,md ) %ecand switch,

said first letch for selzing one end of any
one of said conductors and for extendmg it

"into association with said second SWIteh 1)

60

third switch dS%OLl‘Lted with the seized con-
ductor

gwiteh to find said second smt(,h, and means

for then operating said second switch to find

7 the seized ‘conductor.

85

In a trunking system, a plurality of

conductors, )] .sztah md ) second switch,

Sald

system, -2 conductor, a
first switch. and a second switch, said first

~ductor,
'sWLtLh to find said second switch and to ex-
:.tend the other end of said conductor there- .

means for operating said third
~means for then operating said second switch

1,288,604

sald first smtch for seizing one end of any
one of said conductors and for extending it

into association with said second %Wltth, i
third sw:&tch assoclated with the seized con-

ductor, ‘means for operating said third
sw&tch to find said second switch and to ex-
tend the other end of said conductor there-
to, means for then operating ‘said second
switch to find the first end of the seized con-
ductor, whereby a circuit is established over

"~ the seued conductor, a battery in said cir-

cult and a magnet energized thereby, and

‘means controlled by said nnfrnet for control-

ling said second switch.

-8..in a trunkmg system, a plurality of
conductors, a switch and a second switch,

“one of said conductors and for extending 1t

into.-association with said second swite h 4

third qw1tch assomated with the seized con-

ductor, means for operating said third
switch ;to find said second switch and to ex-

“tend the other end of said conductor there-

to, means for then operating said sccond
switch to find the first end of the seized con-
ductor, whereby a circuit is established over
the seized conductor, a battery in said cir-

cuit and a magnet energized thiereby, means

controlled by said magnet for controlling
sald second sw1tch and means controlled ln,
said magnet for contmlhng satd ~ third
switch.
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9. In a- trunkmg system, a4 ])lumhtv of

conductors, a switch and a second switch,
‘said first switch for seizing one end of any
-one of said conductors and for extending it

into assoclation with said second %\VItLh, a
third switch associated with the seized con-
means tor operating said third

to, means for then operating said second

‘switch to find the first end of the seized con-
. ductor, whereby a circuit is estabhshed over
the sm/od conductm a battery in said cir-
“cutt and a magnet enerﬂlzed thereby, means
controlled by suud magnet for con‘rmllmo'

said second switch, means controlled by said

magnet for con‘rro]hng said third switch,

and means controlled by said magnet for

‘rendering said circuit inoperative.

10 In a trunking system, a plurality of

said first switch. for %mmg one end of any
one of said conductors and for extendmw
1t Into association with said second. SWltLh

‘a third switch assoclated with the seized con-

ductor, means for operating said third
switch to find said second switch and to ex-
tend the other end of said conductor thereto,

to find the first end of th(, seized Lonductor.,

~whereby a ‘circuit 1s estabhshed over the
seized conductor, a battery in said circuit
md a magnet enermzed thereby, means con-
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operating said second switch
geized conductor.

one end -of any .
for extending 1t into assoclation with one of

by

conductors, a first switeh and

operating sald

the first end of the seized conductor,

by said magnet

1,289,504

trolled by said
second switeh;
magnet for 0
means controlled by sald magnet for render-
ing said circuit inoperafive, and release
mechanism for said third switch, said mech-
anism controlled by said magnet. - _
11. In a trunking system, a plurality ot
conductors, a first switch and a plurality of
second switches, said first switch for seizing
one end of any one of said conduztors and
for extending it into association with one
of said second switches, a third switch asso;
ciated with the seized conductor, means for
operating said third

magnet for controlling said
means controlled by said

swit h to find any one
of said cecond switches, and means for then
to find the

" 12. In a trunking system, a plurality of
conductors, a first switch and a plurality of
second switches, said first switch for se1zIng
one of said conductors and

daid second switches, a third switch asso-
ciated with the seized conductor, means for
operating said third switch to find any one
of said second switches and to extend the

other end of said conductor thereto, means

for then operating said second switch to find
the first end of the se'zed conductor, where-
+ cirenit is established over the seized

k-

conductor, a battery in said circuic and a
magnet energized thereby, and means con-

trolled by said magnet
second switeh, |
18. In a trunking system,

for eontrolling said

a plurality of
a plurality oif
second switches, said first switeh for seizing
one end of any -one of said conductors and
for extending 1t into association
said second switches, a third switch asso-
ciated with the seized conductor, means for
’ third switeh to find any one
of said second switches and to extend ‘the
other end of said conductor thereto, means
for then operating said second switch to find

_ where-
by a circult 1s ostablished over the seized
conductor, a battery in said circuit and a
magnet. energized thereby, means controlled

for controlling said third switeh.

""14. Tn 2 trunking system, a plurality of
conductors, a first switch- and a plarality of
second switches, said first switch for seiziny
one end of any one of said conductors and

for extending it into association with one ot
third switch asso-

said second switches, a
ciated with the seized conductor. means for
operating said third switch to find any one
of said second switches and to extend the
other ond of said conductor thereto, means

for then operating said second switch to find

the first end of the seized conductor, where-

controlling said third switchy

~circuit inoperative.

with one of

y for controlling said second
switeh, and means confrolled by said magnet

2

by a circult 1s established over the seized
conductor, a battery in said circuit and 4
magnet energized thereby, means controlled
bv said magnet for controlling said second
switch, means controlled by said magnet
for controlling said third switeh, and means
controlled by said magnet for rendering sald

15. In a trunking system, a plurality
conductors, a first switch and a plurality of
second switches, said first switch for seis-
ing one end Of any one of said conductors

and for extending it into association with

one of said second switches, a third switch

tssociated with the seized conductor, means

for operating said third switch to find any
one of said second switthes and to extend
the other end of sald conductor thereto, and
means for then operating said second, switch
to find the first end of the seized conductor,
whereby a circult 1s established over the
coized conductor, a battery in said circuit
and a magnet energized thereby, means con-
trolled bv said magnet for controlling said
second switch, means controlled by said
magnet for controlling said third switch,

means controlled by said magnet for render-

ing said circuit inoperative, and releasa
mechanism for said third switch, said mech-

anism controlled by said magnet.

of '
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16. In a trunking system, a conductor, a

first switch and a plurality of second
switches, said first switch for seizing one end
of said conductor and for extending it 1ntn
association with one of said second switches,
o third switch associated with said condue-

tor, means for operating said third switch {0

find any one of said second switches and to
extend the other end of said conductor there-
to, and means for then operating sald sec-

ond switch to find the first end of said coti-

ductor.

17. In a trunking system. a conductor, a

frst switch and a plurality of second

+

switches, said first switch for seizing one end

of said conductor.and for extending it 1nto
‘association with

one of said second switches,
o, third switch associated with said conduc-

find any one of said second switches aad t°
extend the other end of said conductor there-
to, means for then operating sald svcond
switch to find the first end of said conducto:.

whereby a circult 1s established over sald

conductor, a battery in said circuit and 2
magnet energized thereby, and means con-
trolled by said magnet for éontrolling said
second switch. - |

18. In a trunking system. a conductor, a
first switch and a pluratity of SeCOn
switches, said first switch for seizing on-

ond of said conductor and for extending it

into association with ene of said second
switches, a third switch associated with said
conductor, means for operating said thi
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tor, means for operating said third switcl: to
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25

switch to find any one of said second
“switches, and to extend the other end of said

conductor thereto, means for then operating
said second switeh to find the first end of
suld conductor, whereby a cipcuit is estab-

hghed over said concluctor, & battery in said

cirenlt and a magnet energized thereby,

neans controlled by said magnet for con-

trolling said second switch, and means con-

trolied by said magnet for controlling said

third switch. = . . -

19. In a trunking system, a conductor, a
first switch and a- plurality of second
switches, said first switch for seizing one end
of said conductor and for extending it into
association with one of said second switches,

a third switch associated with said conduc-

tor, means Tor operating said third switch

to find any one of said second switches and

to extend the other end of said conductor

thereto, means for then operating said see-

ond switch to find the first end of said con- .

ductor, whereby a circuit is established over
sald conductor, a battery in said circuit and
a magnet  energized thereby, means con-

-~ trolled by said magnet for controlling said

30

second , stvitch, . means - controlled by said
magnet for controlling said third switch,

and_means controlled by said. magnet for
rendering said circuit inoperative, :
20, In a trunking system, a conductor, a

“first switch and g plurality of second
- switches, said first switch for seizing one

- 3d

40

50

5

4%

end of said conductor and for extending 1t
mto association’ with one of said second
switches, a third switch aSsociated with said
conductor, means. for operating said third

switch to find- any one of said second

switches and to extend the other end of said
conductor thereto, means for then operating .

sald second switch to find the fixst end of
satd conductor, whereby a cireuit is estab-
ished over said conductor, a battery in said

circuit and a magnet energized thereby,

means controlled by said magnet for con-
trotliing said second switch, means controlled

by sald magnet for controlling said third

switch. means controlled by said ma cnet for
renderineg sald cireuit moperative, and re-
lease mechanism for said third switch, said
mechanism controlled by said magnet.

21. In a trunking system, a conductor, a
first switeh and a second switeh, said- first
switch for seizing one end of said conductor
and for extending it into association with
suicd second switeh, a line. a third - switch

associated with said conductor, means for

operating said third switch to find said Line

and to extend the other end of said condue.
for thereto, a switch for said line and means.

tor then operatine said line switeh to con-
pect the line and the second switch and for

turther extending said other end thereto, and -

means Tor then operating said second switeh

5 » | - . |
to find the frst end of <aid conductor.

1,280,604

22. In a trunking system, a conductor, a

frst switch and a second switch, said first

switch for scizing one end of said conductor

and for extending it into association with
said second switeh, a line, a third switch as-

soclated with said conductor. means for op-

crating said third switch to find said lIine

andd to-extend the other end of said conduc-

70

tor thereto, a switch for said line and means -

for then operating said line switch to con-
nect the line and the second switch and for

further extending said other end thereto,

~ means for then operating said second switch
to find the first end of said conductor, where-

by a circuit is established over said conduc-
tor, a battery in said circuit and a magnet
energized thereby, and means controlled by
sald magnet for controlling said second
switch, = - | |

~23. In a trunking system, a conductor, .a

first switch and a second switch, said first

switch for seizing one end of said conductor
and for extending it into association with

sociated with said conductor, means. for op-
erating said third switch to find. said line
and to extend the other end of said conduc-

79

80

8h

- said second switch, a line, a third switch as- .

90

tor thereto, a switch for said line and means

for then operating said line switch to con-

nect the line and the second switch and to
- extend said other end thereto. means for then

operating said second switch to find said

- conductor, whereby a circuit is established
over said conductor. a battery in said circuit

and a magnet energized thereby. means con-
trolled by said magnet for controlling said

second switch, and means controlled by said
~magnet for controlling said third switch.

24. In a trunking system. a conductor, a

first switch and a second switch, said first

switch for seizing one end of said conductor

and for extending it into assoclation with
said second switch, a line, a third switch

assoctated with said conductor. means for
operating- said third switch to find said line
and to extend the other end of said conduc.

tor thereto, a switch for said line and means

for then operating said line switch to cor-
nect the bine and the second switch and to

-extend said other end thereto, means for then
~operating said second switch to find the first
‘end of said conductor, whereby a circuit is

established over said conductor, a battery in
said circnit and a magnet energized théreby,
means controlled by said magnet for con-
trolling said second switch, means controlled

by said magnet for controlling said third
switeh. and means controlled by said magnet

for rendering said circult inoperative,
25. In a trunking system, g conductor, a

- first switch and a second switch, said first

switch for seizing one end of.said condietor

and for, extending it into association with

sald second~switch, u line, a third switch. as-

-sociated with said conductor, means for op-

95

100

105

110

115

120

125

130

= iy

s L PR —

I
1
'
]
H
'
-




10

15

2t

25

20

1,089,504

erating said third switch to find said line
and to extend the other end of said conduc-
tor thereto, a switch for said line and means
for then operating said line switch to con-

nect the line and the second switch and to

extend said other end thereto, means for
then operating said second switch to find the

first end of said conductor, whereby a eir-
cuit is established over said conductor, a bat-
tery in said circuit and a magnet energized
thereby, means controlled by said magnet
for controlling said second switch, means
controlled by said magnet- for controlling

said third switch, means controlled by said
magnet for rendering said circuit inopera-
tive, and release mechanism for said third

gwitch, said mechanism controlled by said

magnet. |

96. In a trunking system, a plurality of

‘conductors, a first switch and a second

switch, said first switch for seizing one end
of any one of said conductors and for ex-
tending the seized conductor into associa-
tion with said second switch, a line, a third

switeh associated with the seized conductor,
means for operating said third switch to find

<aid line and to extend the other end of said

conductor thereto, a switch for said hine and -

means for then operating said line switch to
connect the line and the second -switch and
to extend said other end thereto, and means

for then operating said second switch to find

the first end of the seized conductor.
97. Tn a trunking system, a plurality of

conductors, a first switch and a second

switch, said first switch for seizing one e
of any one of said conductors and for ex-

~tending the seized conductor into associa-

48

the first end of the seized coenductor, where-
by acircuit is established over the seized con-
ductor, a battery in said circuit and a mag:-
net energized thereby, snd means controlled
by said magnet for controlling said second
switch. C |
98. In a trunking system. z plurality of

50

o

65

“tion with said second switch, a line, a third.

switeh assoclated with the seized conductor,
means for operating said third switch to find
said line artd to extend the other end of said
conautetor thereto, a switch for sard hine and

‘means for then operating said line switch to
connect the line and the second switch and

to extend the said other end thereto, means
for then operating said second switch to find

conductors, a first switeh and a second

switeh, said first switch forrseizing one end

of 'any one of said conductors and for ex-

tending the seized conductor into associa-
tion with said second switeh, a line, a third
Cgwiteh associated with the seized conductor,

means for operating said third switceh to find

anid Yine and to extend the other end of said

conductor thereto, a switch for said line and

‘means for then operating said Hne switch to

connect the line and the second switeh and

for then operating said second switch to

L1

to extend said other end thereto, means for
then operating said second switch to find the
first end of the seized conductor, whereby a
circuit is established .over the seized con-
ductor, a battery in gaid circuit and a mag-
net energized thereby, means controlled by
said magnet for™controlling said second
switch, and means controlled by said magnet
for controlling said third switch.

*

09. In g trunking system, a plurality of

conductors., a first switch and a second

switch, said first switch for seizing one end

of any one of said conductors and for ex-

tending the seized conductor into association
with said second switch, a line, a third
switch associated with the seized conductor,
means for operating said third switch to find
«aid line and to extend the other end of sald
conductor thereto, a switch for said line and

means for then - operating said lire switch

to connect the line and the second switch

and to extend said other end thereto, means

the first end of the seized conductor, where-
by a circuit is established over the seized

magnet, energized thereby, means controlled
by said magnet for controlling said seeond
switch. means controlled by said magnet for
controlling said third switch, and means con-
trolled by said magnet for rendering said
cireuit inoperative. . o
30. In a trunking system, a plurality of
condurtors, a first switch and a  second
switch, said first switch for seizing one end
of any one of said condu-tors and for ex-
tending the seized conductor mto asco~iation
with said serond switch, a line, a third
switch associated with the seized condu~tor,
means for operating said third switch to
find said line and to extend the other end
£ said conductor thereto, a switch for said
line and means-for then operating said line

switch to connect the line and the second

switch and to extend said other end thereto,
means for then operating said se~ond switch
to find the first end of the seized conductor.
whereby a circuit is established over said
conductor, a battery in said circuit and a

magnet energized thereby, means controlled’

by said magnet for controlling said se~ond
switch. means controlled by said magnet for
controlling said third switeh, means con-
trolled by said magnet for rendering said
circuit inoperative, and release mechanism
for said third switch, sald mechanism con-
trolled by said magnet. -

31. In a trunking svstem. a pluralitv of

conductors, a first swit'h and a plurality

of second switches, said first switeh for seiz-

and for extending the seized condu~tor mto
association with one of said second switches,

a line, a third switch associated with the.

seized conductor, means for operating said

find.
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third switch to find said line and to extend
the other end of said conductor thereto, a -
switch for said line and means for then

operating said line switch to connect the line
and any one of said serond switches and

to extend said other end thereto, and means
~for then operating the connected second -

switch to find the first end of the seized
conductor. ' ' S

32. In a trunking éystem, a plulfal'ityl of _'
conductors, a first switrh and a. plurality

of second switches, said first switch for seiz-

ing one end of any one of said conductors
and for extending the seized conductor into -
assoclation with one of said second switches,
a line, a third switch associated with the

seized conductor, means for operating said

third switch to find said line and to extend
the other end of said conductor thereto, a
switch for said line and means for then

operating- said line switch to connect the
line and any one of said second switches
and to extend said other end thereto, means

for then operating the conne~ted se~ond

swit'h to find the first end of the seized

conductor, whereby acircuit is establiched

over the seized conductor, a battery in said
circuit and a magnet energized thereby, and

means controlled by said magnet for con- whereby a circuit is established over the

trolling said se~ond switch. =~ .=
33. In a trunking system, a plurality of
conductors, & first-switch and ‘a plurality

of second swit-hes, said first swit~h for
~_seizing one end of any one of said con-
35 durtors and for extending the seized con-

- ductor into association with one of said sec-

~ond switches, a line, a third switch associ-

40

45

50

ated with the seized conductor, means: for
~ operating said third switch to find said line
and to extend the other end of said con-

ductor thereto, a switch for said line and

means for then operating said line switch
to connect the line and any one of said sec-
ond switches and to extend said other end

thereto, means for then operating the con-
nected second switch to find the. first end of
the seized conductor, whereby a circuit is
established over the seized conductor, a bat-

~tery in said circuit and a magnet energized
thereby, means controlled by said magnet

for controlling said second switch, and

 means controlled by said magnet for con-

55

60

trolling said third switch.

Ing one end of any one of said conductors
and for extending the seized conductor mtoofsmdconductorand for extending it into
-associdtion ‘with one of said second switches,
ns for operating said tor;
to find said liné and-to extend:

association with one of said second switches,
a le, a third switch ascociated with the
- seized conductor, means

third switch

and a magnet 1€ .
trolled by said magnet for controlling said
second * switch, means controlled by said

34, In a trunking system, a p]urality_' of
condurtors. a first switch and a plurality of
second switches, said first switch for seiz- -

1
LAY I
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line and any one of said second switches
and to extend said other end thereto, means

~for then operating the connected second
- switch to find the first end of the seized

conductor, whereby a circuit is established
over the seized conductor, a battery in said
circuit and a magnet energized thereby,
means controlled by said magnet for ‘con-
trolling said second switch, means controlled
by said magnet for controlling said third
switch, and means controlled by said magnet
for rendering said circuit inoperative.

e s . —— o — .. -

70

85. In a trunking system, a plurality of -

conductors, a first switch and a plurality of
second switches, said first switch for seizing

one end of any one of said conductors and

- for extending the seized conductor into asso-
~clation with one of said second switches, a
line, a third.switch associated with the

seized conductor, means for operating said
third switch to find said line and to extend

‘the other end of the conductor thereto, a

switch for said line and means for then

operating said line switch to connect the

line and any one of said second switches and
to extend said other end thereto, means for

‘then operating the connected second switch

to find the first end of the seized conductor.

seized conductor, a battery in said circuit
gnet energized thereby, means con-

magnet for controlling said third switch,

. means controlled by said magnet for render-
Ing sald circuit inoperative, and release

mechanism for said third switch, said mech-
anism controlled by said magnet. -

~36. In a trunking system, a conductor, a
first switch and a plurality of second
switches, said first switch for seizing one
-end of said conductor and for extending it
1nto association with one of said second

switches, a line, a third switch associated
with said conductor, means for operating
sald third switch to find said line and to ex-
tend the other end of said conductor thereto,

a switch for said line and means for. then
operating said ling switch to conmnect the
~line and any one of said second switches and.
“to extend said other end therefo, and means
- for: then —operating the. connected ‘sécond
~switch to find the first end of said conduc.

o e e S O SR

.87 In’a trunking system, a conductor, a
first  switch-and"a. plurality of second
~switches,said first'switch for seizing one end

“switch associated with said

conductor, megris for operating said third
) nd. - switeh' to find: said line and to extend the
the other end of said conductor thereto, ‘.-'-'.a_*_;'"'gr"jb__-;p‘,ﬂfeﬁi’:-.-féii*d?-Qf sald conductor thereto, a switeh
switch for said line and means for then -“for said line and means for then operating

~operating said line switch to connectthesaldlmes-W1tch to connect the line and any.
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A

one of said second switches and to extend

said other end thereto, means for then oper-

ating the connected second switeh to find
the first end of said conductor, whereby a
circult 1S “stablished over said conductor,
o battery in said circuit and a magnet en-
ergized thereby, and means controlled by
said second
switch. | | -

38. In a trunking systeui, a conductor, a
aoct cwitch and a plurality of second
said first switch for celzing  one
end of said conductor
hto association with one of sald second
switches, a line, a third qwitch associated
with said conductor, means for operating
anid third switch to find said line and to ex-
tend the other end of said conductor thereto,
. switch for said line and means for then

operating said line switch to connect the
line and any one oOf said second switches

and to extend said other end thereto, means

<witch to find the first end ol suld conductor,
whereby a circult 1s established over said

conductor, a battery 1n said cireuit

by said magnet for controlling said second

switeh, and means controlled by said magnetl

eor- controlling said third switch. |

80, In a trunking system, a conductor, a
frst switch and a plurality of - second
switches, said first switeh for seizing one end
of said conductor and for oxtending 1t nto
ssociation with one of said second switches,

a line, a third cwiteh associated with said
~onductor, means for operating said third

<witeh to findd said lhne and to extend the
other end of saxd conductor thereto, & switch
for gaid line and means for then operafhing

snid line swifeh to connect

one of said cocond -switches and to extend

45

)

<
o

anicd other end thereto, mealls
ating the connected second switch 1o find
the first end of said conduetor, whereby @
cirenit s established over said conduetor,
. hattery ‘in said cireuit and a magnet eni-
ergized thereby, means controlled by said
magnet for controlling said second switch,
means controtted by caid magnet for con-
trolling said third switeh,
frolled by said magnet - for rendering
cirenit inoperative. -

10. In a trunking system, 2 condactor, a
6ot switeh and aplurality of second switches,
caid first switch for eizing one end of said
onductor and for extending it into assncla-
tion with one of said ceeond switches, a line, o
ird switeh associated with said cenductor,
means Tor operating sid third switch to
ind satd fine and to oxtend the other encd
of wail conductor thereto, 4 switeh for enid
line and means for then operating said iine
switeh to connect the lihe and any one of
said second switches and to axtend waid

1,280,504

“gaid ciremit and

and for extending 1t

and a
hagnet energized thereby, means controlled

the line and any
for then oper-
switch for seizing one -end

tor and for extending 1t
with said second switch, a

ond gwitch and to

and means con-

cid  cerating said second switch

“waid extension whereby
awiteh finds the extension said extension 18

“magnet for controlling
first, switch and a second

(or and. for extending

other end thereto, means for then operating
the connected second switch to find the first
ond of said conductor, whereby a circuit 18
ostablished over said conductor, a battery 1n
a magnet energized there-
by. means controlled by said magnet for
controlling said second switch, means con-
trolled by said magnet for controlling said
third switch, means controlled by said mag-
net for rendering said cireuit inoperative,
.nd release mechanism for said third switch,
caid mechanism controlled by sald magnet.
41, In a trunking system, a conductor, &
first switeh and a cecond switch, said first
switch for selzing one end of said conduc-
tor and for extending it into association
with suid second switch, a third switch as-
sociated with said conductor, means for op-
erating said third switch to find said second
switch, means for then operating said sec-
ond switch to find said conductor, and means
for controlling said extension whereby when

*

said second switch finds the extension sal

extension is cut off. ‘

49. Tn a trunking system, 2 conductor, a.
first switch and a second switch, said first
switch for seizing one

_ end of said conduc-
tor and for oextending it into association
with said second switch, a third switch as-
sociated with said conductor, means for op-
erating said third _
ond switeh and to extend the other end of
said conductor thereto, means for then op-
erating said second switch to find the first
and of said conductor, means for controlling
suid extension whereby when said second
switch finds the extension said extension 18
cut off, whereby a circuit is established over
<id conductor, a battery 1in said circult and

a magnet energized thereby, and means con-

18
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switch to find said sec- .

100

105

trolled by said magnet for controlling sald -

second switch. | o |
43. In a trunking system, a conductor, 2
frst switch and a second switch, said first
' of said conduc-

into association
third switch as-
sociated with said conductor, MeEANS for op-
erating said third switch to find said sec-
extend the other end of

ans for then op-
to find the first
means for controlling

when said second

said conductor thereto, me:
ond of said conductor,
out off, whereby a circuil 1s established over

«id conductor, a battery in said cireuit and
4 magnet energized thereby, means cob-

trolled by said magnet for controlling said

eans controlled by said
said third switch.

Tn o trunking system, a conductor, a
qwiteh, sald first
«witeh for scizing one end of said conduc-

second switch, and
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~ with said slecond_"smfitch, a third switch as-

10.

soclated with said conductor, means for op-

erating said third switch to find said sec-
ond switch and to extend the other end of
said conductor thereto, means for then op-

erating said second switch to find the first

end of said conductor, means for controlling
sald extension whercby when said second
switch finds the extension said extension is

sald conductor, a battery in said circuit and

~a magnet energized thereby, means con-

15

second switch, means controlled by said mag-

trolled by said magnet for controlling said

net for controlling said third switch, and

‘means controlled by said magnet for ren-

20

first switch and a second switch, said first

dering said circuit inoperative. B
45. In a trunking system, a conductor, a

switch for seizing one end of said conduc-

- tor and for- exiending it into association
“with said second switch, a third switch as-

sociated with said conductor, means for op-

“erating said third switch to find said sec-

29

ond switch and to extend the other end of
sald conductor thereto, means for then op-
erating said second switch to find the first
end of said conductor, means for controlling

' sald extension- whereby when said second

30

switch finds the extension said extension is
cut off, whereby a circuit is established over

- sa1d conductor, a battery in said circuit and

40

mechanism for said third switch, said mech-

‘a magnet energized thereby, means con-

trolled by said magnet for controlling said
sccond switch, means controlled by said

magnet for controlling said third switch,
‘means controlled by saia magnet for ren-

dering said circuit inoperative, and release

smism _controlled by said magnet.
46. In a trunking system, a plurality of

~conductors, a first switch and a seccond
- switch, said first switch for seizing one end

45

o0

of any one of said conductors and for ex-
tending 1t into assoctation with said second
switch, a third switch associated with the
seized conductor, means for operating said
third switeh to find said second switch and

- conductor, and means for controlling said

99

60

extension whereby when said second switch

finds the extension, said extension-1s cut off _ _ | _ t
switeh, sald first-switch for seizing one end

17, In a trunkimg system, a plurality of
conductors, a first switch and a second
switeh, said first switeh for seizing one end
()f?n'n_\’ one. of said conductors and forex-
tending it Into association with said second
switchy a third switeh associated with the

seized conductor. means for operating said -

third switeh to find said second switeh and

to extend the other end of sard conductor

thereto, means for then operating said sce-

14 | - | . . | I11-239’.5°4.

ond switch to find the first end of the seized

conductor, means for controlling said ex-

tenston whereby when said second switch
finds the extension, said extension is cut off,
‘whereby -a circuit is established over the

seized conductor, a battery in said circuit
and a magnet energized thereby, and means

- controlled by -said magnet for controlling
| _ | said second switch., |
cut off, whereby a circuit is established over

- 48. In a trunking system, a plurality of
conductors, a - first switch and a sezond
switch, said first switch for seizing one end
of any one of said conductors and for ex-

tending it into association with- said sec-

ond switch, a third switch associated with

the seized conductor, means for operating
said third switch to find said second switch,

and to extend the other end of said con-

- ductor thereto, means for then operating
said second switch to find the first end of
85
sald extension whereby when said second
switch finds the extension, said extension is

cut-off, whereby a cireuit 1s established over -

the seized conductor, a battery in said cir-
cuit and a magnet energized thereby, means

the seized conductor; means for controlling

&5

70

75
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controlled by said magnet for controlling .
sald second switch, and means controlled by

said magnet for controlling said third

- 49.-In a trunking system, a plurality of
conductors, a first switcth and a second

-switch, said first switch for seizing one end
~of any one of said conductors and for ex-
tending 1t Into association with said sec-

ond switeh, a third switch associated with

serond switch to find the first end of the

seized conductor, means for controlling said
-extension whereby when said second switch

finds the extension, said extension is eut off,
whereby a cirenit is established over the
seized conductor, a battery in said cireuit

~and a magnet energized thereby, means con-
_ ~trolled by saird magnet for controlling said
to extend the other end of said conductor
“thereto, means for then operating said see-
-ond switch to find the first end of the seized

second  switeh, ‘means . ¢ontrolled by said
magnet tor controlhng said third switch.
and means controlled by said magnet for

‘rendermg said cireuit- inoperative.
- 90, In o trunking system, a plurality of

conductors. a . first switch and a second

of any one of said conductors and for. ex-

tending it into association with said second

switch, a third switch associated with - the

serzed conductor. means for operating said
third switeh to find suid second switeh arnid

to extend the other end of said conductor
thereto, means for then operating said se. -
ond switeh to find the first end of the seized
copgluctor, means for controlling said exten-

95

100

the seized conductor, means for operating
sa1d third switch to find said second switch,
. and to extend the other end of said conduc-
tor thereto, means for then operating said

106 -

110

115

120
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sion whereby when said second switch finds

the extension, sald extension 1s cut off,

whereby a circuit is establisned over the
seized conductor, a battery in said circuit

and a magnet energized thereby, means coa- ’
trolled by said magnet for controlling said

second switch, means controlled by said
magnet for controlling said third switeh.

- means controlled by said magnet for rencler-

10

15

20

25

30

30

40

45

80
one end of any one of sad conductors and

59

60

ing said circuit Inoperative, and release
mechanisin for said third switch, said mech-
anism controlled by said magnet. _
51. In o trunking system, a plurality of
conductors, a first switch and a_plurality of

second swit:hes, said first switch for seizing

one end of any one of said conductors and

for extending 1t 1nto agsociation with one of
anid second switches, a thivd switch asso-
cinted with the seized conductor, means for

operating said third switch to find any one

of said second switches and to extend the
other end of suid conductor thereto, means
for then operating the found second switch

to find the first end of the seized conductor,
and means for controlling said extenslon

whereby when said second switeh finds the
oxtension, said extension 1s cut off.

59. In a trunking system, a plurality of
conductors, a first switch and & plurality of

s6: ond switches, said first switeh for selzing:

one end of any one of said conductors and

for extending it into association with one

of said second switches, a third switch as- -

so-iated with the seized condu:tor, Mens

for operating said third switch to find any

one of said sevond switches and to extend

the other end of said conductor thereto,.

neans for then operating the found second
switeh. to find the first end of the seized
conductor, means for controlling said ex-
tension whereby when said second switch
finds the extension, said extension 1s cut off,
whereby a circuit 18 established over the
seized conductor, a battery 1in said ecireut
and 2 magnet energized thereby, and means
controlled by said magnet for controlling
said serond switch, | o

53. ITn a trunking system, a plurality of

conductors, a first switch and a plurality of
soond switches, said fivst switch for seizing
for extending it into association with one ot
said second switches, a third switch asso-
ciated with the seized conductor, means for
operating szid third switeh to find any one of
said second switehes and to extend the other
ond of snid conductor thereto, means for
then operating the found sacond switeh to find
the first end of the seized conductor, means
tor controlling said extension whereby when
said: second switeh finds the extension, said
extonsion is cut off. whereby & cirentt 18

astablished over the seized conductor, a bat-
tery in saxl circuit and a magnet energlied

- conductors, a first switch and

13

thereby, means controlled by said magnet
for controlling said second switch, and
means controlled by said magnet for con-
trolling said third switch. '

54, In a trunking system, a plurality of

conductors, a first switch and a plurality of
second switches, said first switch for seizing

one end of any one of said conductors and

for extending 1t into association with one ot

‘said second switches, a third switch asso-

ciated with the seized conductor, means for
operating said third switch to find any one
of said second switches and to extend the

other end of said conductor thereto, means.

for then operating the found second switch
to find the first end of the seized conductor,

means for controlling said extension where-

by -when said second switch finds the ex-
tension, said extension is cut off, whereby a
circuit is established over the 'seized con-
ductor, a battery in said circuit and a mag-
net energized thereby, means controlled by

said magnet for controlling said serond
“switch, means controlled by said magnet for

controlling said third switch, and means

controlled by sald magnet for renderihg said
circult 1noperative, S

70

80

85

90

55. In a truiking system, a pllm'a']ity of

second switches, said first switch for seizing
one end of any one of said conductors and
for extending it into asso'iation with one
of said se-ond switches, a third swit-h asso-

ciated with the seized conductor, means for
operating said third switch to find anv one

of said second switches and to extend the

other end of said conducter thereto, means

for then operating the found seeond switch
to find the first end of the

by whe

ductor, a battery in said circmt and a mag-

net energized thereby, means controlled by
controlling said second -

said magnet for _ _
switch, means controlled by said magnet for
controlling said third switch, means con-

b

trolled by said magnet for renc

trolled by said magnet.

- 56. In a trunking system,.
switches, said first switch for seizing one
end of said conductor and for extending 1t
b assoqiation with one of said second
switches., a third switeh

switch fo find any
avitches and to-exterdd the other end . of

said eonductor thercto, means for then ep-

erating the found second switeh fo find the

frst end of said conductor, and means. for

I A

seized conductor,
‘means for controlling said extensicn where-
1 said second switch finds the ex-
tension, said extension is cut off, whereby a-
eirewit is established over the seized con-

led rendering saud
_circuit inoperative, and release mechanism
for said third switeh, said mechamsm coii-

a plurality of

y _
100
105
1_1_0'_

115

_ 2 condueior, |
2 first switeh and a plurality of secend

120

assactated with «aldd
conductor, means for operating swid third
one of said serond .

125
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15

20

16

switch- to find any

controlling said extension wherebj When_:-f' © 60. In a trunking system, a conductor, a 65
-said second switch finds the extension, said

extension 18 cut off.

57. In a trunking system, a conductor, a -

first switch and a plirality of second
switches, said first switch for seizing one

end of said conductor=and for extending 1t
into association with one of said second .

switches, a third switch associated with said

conductor, means for operating said third-
one of said second

switches and to extend the other end of said

conductor thereto, means for then operating
the found second switch to find the first end _ ly
- cut off, whereby a circuit is established over
‘said conductor,.a battery in said circuit and
a magnet energized thereby, means con-
trolled by said magnet for controlling said

of said conductor, means for controlling

said extension whereby when said second
switch finds the extension, said extension is:

cut off, whereby a circuit. 1s established over

said conductor, a battery in said circuit and se itch, mean L ] .
a magnet energized thereby, and means con- magnet for controlling said third switch,
~ means controlled by said magnet for render-

trolled by said-magnet for controlling said
second switch. =~ R o
58. In a trunking system, a conductor, a

first switch and a plurality of second

29

switches, said first switch for seizing one end
of said conductor and for extending it into

- association with one of said second switches,

30

35

~conductor, a battery in said circuit and a

40

45

50

~the found sceond switch to find the first end 1 one ¢ ald :
~and for extending it into association with

‘said seeond switch, a third switch associated

55

06

a third switch associated with said nduc-

tor, means for operating said th ra switch
to find any one of said second switches and
to extend the other end of said conductor

thereto, méans for then operating the found

second switch to find the first end of said
conductor, means for controlling said ex-
tension whereby when said second, switch
finds the extension, said extension is cut off,

whereby a circuit is established over said

magnet energized thercby, means controlled

by said magnet for controlling said second
switch, and means controlled by said mag-

net for controlling said third switch.

end of said conductor and for extending it
into association with one of said second

switches, a third switch associated- with said -

conductor, means for operatiny said third
switch to find any 3]
switches and to extend the other end of said
cchductor thereto, means for then operating

of said conductor, means for controlling said

extension whereby when said second switch

finds the extension, said extension is cut off,

whereby a circuit is cstablished over said.

eonductor, a battery in said circuit and a
magnet energized thereby, means controlled
by said magnet for controlling said second

switch, means controlled by said magnet for
r said third switch, and means
controlled by said magnet for rendering said

controlling

circuit inoperative.

one of ' said second

1,280,504

first switch and a plurality of second
~ switches, said first switch for seizing one

end of said conductor and for extending

it into association with one of said second

switches, a third switch associated with

said conductor, means for operating said

third switch to find any one of said second

switches and t¢ extend the other end of said.

conductor thereto, means for the. operating
the found second switch ‘to find the first

- end of said conductor, means for controlling
sald extension whereby when said second

switch finds the extension, said extension is

second switch, means controlled by said

ing said circuit 1noperative, and release
mechanism for said third switch, said mech-
anism controlled by said magnet. -~

- 61. In a trunking system, a conductor,
a first switch and a second switch, said first
switch for seizing one end of said conduc-
tor and for extendin

it into association
with said second switch, a third switch as- -
‘sociated with said conductor, means includ-
‘ing said third switch for extending the
other end of said conductor into association
with said-second switch, and means for then

70

75

80

85

90

95

operating said second switch to unite the

extended ends of said conductor.
- 62./In a trunking system, a conductor, a
first switch and a second switch, said first

100

switch for seizing one end of said conductor

and for extending it into association with

~ said second switch, a third switch associated
“with said conductor, means including said

third switch for extending the other end of
second switch, means for then operating said

said conductor, whereby a circuit is__estap-
lished over said conductor, a battery in said

105

59. In a trunking system, a conductor, a said conductor into association, with said

first switch and a plurality of  second

‘switches, said first switch for seizing one second switch. to unite the extended ends of

110

circuit and a magnet encrgized thereby, and

means controlled by said magnet for con-
trolling said second switch. _ - '
~ 63. In a trunking system,:'a conductor, a

~first switch and a second switch, said first

switch for seizing one end of said conductor

with said conductor, means including said
third switch for extending the other end of
said copductor into association with said sec-

lished over said conductor, a battery in said
circuit and a.magnet cnergized thereby,

“means controlled by said magnet for con-

115

120

“ond switch, means for then operating said -
“second switch to unite the extended ends of
said conductor, whereby a circuit is estab-

126
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trolling said second switch, and megxﬁs con-
trolled by said magnet for controlling said

r. third switch. |

10

15

circuit and a magnet energized thereby,

64. In a trunking systém, a conductor,

g first switch and a: second switch, said first

switch for seizing one’end of said conductor
and for extending it into association with

said second switch, a third switch associated

with said conductor, means inciuding said

‘third switch for extending the other end of

said conductor into association with sald sec-

ond switch, means for then operating said

second switch to unite the extended ends of

‘said conductor, whereby a circuit is estab-

lished over said conductor, a battery in said

. means controlled by said magnet for control-

20

25

30

ling said second switch, means

~ 65. In a trunking system, a conductor, a
first switch and a second switch, said first
switch for seizing one end of said conductor
and for extending it into association with
said second switch, a third switch associated
with said conductor, means including said

third switch for extending the other end of

said conductor into association with sald
second switch, means for then operating said
second switch to unite the éxtended ends of
said conductor, whereby a circuit is estab-

- lished over said conductor, a battery in said

- 39

40

45

o0

55

. tending the conductor so
60
~ gwitch associated with the selected con-
ductor, means including said third switch
tor extending the other end of said selected

circuit and a magnet energized thereby,
means controlled by said magnet for control-
ling said second switch, means controlled by
said magnet for controlling sald third

switch, means controlled by said magnet for
rendering said circuit inoperative, and re-

lease mechanism for said third switch, said
mechanism controlled by said magnet.
66. In a trunking system, 4 plurality of
conductors, a first switch and a second
switch, said first switch for seizing one end
of any one of said conductors and for ex-
tending the conductor so selected into asso-
ciation with said"second switch, a third
switch associated with the selected conduc:
tor, means including said third switch for
extending the other end of said selected con-
ductor into association with said second
switeh, and means for then operating said
second switch to unite the extended ends of
said selected conductor. . -
67. In a trunking system, a plurality of
conductors, a first’ switch and a second
switch, said first switch for seizing one end
of any one of said conductors and for ex-

ciation  with said second switch, a third

conductor into assoclation with sald second

™

controlled
by said magnet for controlling said third
switch, and means controlled by said mag-
'net for rendering said circuit inoperative.

circuit Imoperative. .

selected 1nto asso-

switch, means for then operating sald sec-
ond switch
said selected conductor, whereby a circuit 1s
established over the selected conductor, a

to unite the extended ends of

battery in .said circuit-and a magnet ener-
oized thereby, and means controlled by said
magnet for controlling said second switch.
68. In a trunking system, a plurality of
conductors, a first switch and a second
switch, said first switch for seizing one end
of any one of said conductors and for ex-
tending the conductor so selected imto as-
sociation with said second swiich, a third
switeh associated with the selected conduc-
tor, means including said third switch for
extending the other end -of said selected
conductor into association with said second
switch, means for then operating said sec-

ond switeh to unite the extended ends-of

said selected conductor, whereby a circuit
is established over the selected conductor,
a, battery in said circuit and a magnet ener-
oized thereby, means controlled by said
magnet for controlling said second switch,
and means controlled by said magnet for
controlling said third switch. .
69. In a trunking system, a plurality of
conductors, ‘a first” switch and a second

switch, said first switch for seizing one end

17

"

60

70

75

80

85

90

of any one of said conductors and for ex-

tending the conductor so selected nto as-
sociation with said second switch, a third

switch associated with the selected conduc-
tor, means including said third switch for

extending the other end of said selected con-
ductor into assoclation with said second.

switch, means for then operating said sec-
ond switch to unite the extended ends of
said selected conductor, whereby a - circuit

is established over the selected conductor,

a battery in said circuit and a magnet ener-
oized thereby, means controlled by said
magnet for controlling said second switch,
means controlled by said magnet for con-
trolling said third switch, and means con-
trolled by said magnet for rendering said

*

70. In a trunking system, a plurality of
conductors, a first switch and a sefond

of any one of said conductors and for ex-

tending the conductor so selected into us

sociation with said second switeh, a third
switch associated with the selected conduc-
tor. means including said third switch for
extending the other end of said selected con-
ductor into association. with said second
switch, means for then operating said sec-
ond switch to unite the extended ends of
said selected conductor, whereby a eircuilt
is established over the selected conductor,

‘a battery in said circult.and a magnet ener-

oized thereby, means controlled by said
magnet for controlling said second switch,

95

" :100

105

110

switeh, said first switch for seizing one end ~

R Sy |

120

125



means controlled by said 'magnet _for"'coii-'
switch, means- controlled

10

15

20

as

“trothng said third
. by sai
- Inoperative, and release mechanism for said
.third switch, said: mechanism controlled by

. .71, In a trunki;'ug:"system,
~ -conductors, a first switch and

magnet for rendering said circuit

said magnet, o -
a plurality of

second switches; said first switch

means 1ncluding said third switch

for extending the other end of said .sele:étgd_ :
- conductor into association with one of said

~second switches, and means for then oper-
- - ating the selected
~ tended ends of said conductor.

switch to anite the ex-

- 72. In a trunking

1es, said first switch
ing one end of any one of

- and for extending the conductor so selected

95

-of said selected conductor into association

. 30

__duector, whereby a circuit
the selected conductor,
circuit and a magnct ener gized thereby, and’
- means controlled by

40

1nto

- conductors, a first
of second switches,

into- association with ‘one of said second
switches, a third switch

selected. conductor, means including said

third switch for extending the other end lected conductor,

-

with one of said second switches; means for
then operating the selected
unite the extended ends of sald selected con-
1s established over
‘a battery

said magnet for con-

trolling said second switch,
13. In'a trunking

Ing one end of any one of said conductors

- -and for extending the conductor so selected -
| of ‘said second

association with one.

. switches, a third switch associlated with the

45
50
55
‘h 60

[ 17

_ductor, whereby 2

selected
switch

tor extending the other end of

sa1d selected conductor.into assoclation with

one of said second switches, means for then

the extended ends of said selected con- . fi
15 established over

battery in said cir-
cuit and a magnet energized thereby, means

circuit
the selected conductor, a
controlled by said magnet for' controlling
sald second switch, and meang controlied

by said magnet for controlling said third
- switch., - o o

74. In a .trunkin'g' system, *'z_i,,pluré,-lity' of

 conductors, a first switch and a plurality of

secend switches, said first switeh for seizing

one end of'any one of said conductors and

for extending the conductor so selected into

assoclation with one of gaid second switches,

a third switch associated with the selected

conductor, means including said third switch |

1:_289!§64 .

a plurality of -
for seizing
one end of any one of said conductors and for
_‘e:ite_nding‘ the conductor so selected into as-

- sociation with one of said second switches, a
. third switch associated with the selected con.

- thi 1ng said circuit Inoperative,
- ductor,

_ system, a, -,plura,-l_itjr' of
~conductors, a first switch and a

plurality
~of second switches,

: for seiz- for extending the other
sald conductors
-second switches, means for then o

associated with the

trolled by said

second switch to second switch, means controlled by said

1In said

system, a plurality of
switch and a plurality
said-first switch for seiz- ondiic
-assocration with one of said second switches
a third switch .
~ ductor, means including said third switch

y & LT _ ( W he for extending the other end of said condue-
conductor, means including said

| _ ) , €N ends
- Operating the selected second switch to unite

said cireuit and _
and means: controlled by said magnet for
- controlling said second switch, |

'.j'-

for jextending the ether_e_ﬁd j@frsa,id selected

conductor into association with one of said

- 8econd switch, and means for then operating

the selected second switch te unite the ex-
tended . ends of .said selected conductor,

 whereby a circuit ig established over the se-

lected conduictor, a battery in said circuit

70

and a magnet energized thereby, means con-

trolled by said magnet for controlling said

- second switch, means controlled by said mag-

net for controlling said third switch, and
means controlled by said magnet. for render-

" 75. In a trunking system, a
conductors, a first switch and

_ plurality of
second switches, said first

switch for seizing

one end of any one of said conductors and
- for extending the conductor so selected into |

association with one of said second switches,
a_third switch associated with the selected

plurality of

80"

85

conductor, means including said third switch

end of said selected

conductor into association with one of said

_ perating
the selected second switch to wnite the ex-
tended ends of said selected conductor,
whereby a circuit is established over the se-
a battery in said cireuit
and -a magnet energized thereby, means con-
‘magnet for controlling said

magnet for controlling said third switch,
means controlled by said magnet for ren-
dering said eircuit moperative, and release

- mechanism for said third switch, said-mech-

anism controlled by said magnet.
. 78. In a trunking

90 .

9o

100

ystem, a conductor, a -

first switch and ‘2 plurality of second |

9

assoclated with said con-

tor into association with one of said second
switches, and means for then operating the

105

110

selected second switch to unite the extended

of said conductor.
77 In a trunking
rst switch and a. plurality - of second
switches, said first
end of said conductor and for extending it
mto" association with one of ' said second

switches, a third switch associated with said
- conductor, means Including said third switch

for extending the

switches, means
lected  second
ends of said conductor, whereby a circuit is
established;ov@r;said conductor, a battery in
and a-magnet energized therehy,

78. In a trunking system, a conducfor, a

system, a conductor, g «

switch for selzing one -

115

120

| other end of said condue-
“tor into assoclation with one of said second
for then. operating the se-
switch to unite the extended.

125

130
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- ﬁrst switch - and a plurality of second
~ switches,; said first switch for seizing one

“end of said conductor and for extending it

“Into association with one of said second
5 switches, a third switch associated with said
conductor, means including said third switch
for* extcndlng the other end of said conduc-
tor into association with one of said second
- switches, means for then operating the se-
10 lected second s‘mtch to unite the extended
ends of said condiictor, whereby a circuit 1s
established over siid conductor, a battery in
said circuit and a magnet energized thereby,
~ means controlled by said magnet for control-
15 ling said second switch, and means “con-
trolled by Sa.ld magnct for controlling said
third switch.
79. In a trunking svstcm, a conductor, a
- first. switch and a plurality of second
20 switches, sald first switch for seizing one

end of said conductor and for extending it

into association with one ‘of said second
switches, a third switch associated with said

conductor means including said third switch

25 for cxtcndmg the other end of said con-

 ductor into association with one of said sec-
ond switches, means for then opérating the
selected second switch to unite the extended
ends of ‘'said conductor, whereby a circuit is

30 established over said conductor, a battery in
sa1d circuit and a magnet energized thereby,
means controlled by said magnet for control-
ling said second switch, means controlled by
sald magnet for controlhng ‘said thlrd

35 switch, and means controlled by said magnet

for rcndcrmg sald circult inoperative.
- 80. In a trunking system, a conductor, a
Mfirst switch and a plurality of sccond
switches, said first switch for seizing one end
10 of said conductor and for extending it into
assoclation iwith one of said second switches,

~a third switch associated with said conduc—,
- tor, means including said third switch for.

cxtcndmﬂ' the other end of said conductor
45 1nto nssoclatlon with one of said second

switches, means for then operating the se-

lected second switch to unite the extended
ends of said conductor, whereby a-circuit is
established over said conductor a battery in

éo_ sald circult and a magnet ener glzcd thcrcby,-

means controlled by said magnet for con-

trolling said second switch, means controlled

by sald magnet for COI’lthHlIlﬂ' said third
switch, means controlled by said magnet for

55 rcndcrlng sa1d circult inoperative, and re-

lease mechanism for said third smtch sald
mechanism controlled by said magnet.

81. In a trunking system, a conductor a
first switch and a second sw itch, said ﬁISt
60 switch for seizing one end of s.;ud conductor

and for cxtondlnﬁ' it mto association with
sald second sw 1tch a line, a third switch as-

- sociated with said (onductm and having ac-

cess to said line, & line switch for said llllL
66 means for opcmtmg sald third switch fmd

said line switch for extending the other-end |
of said conductor into association with said .

second switch, and means for then operating
sald second s;w1tch to unite thc extended ends

of sald conductor.

82. In a trunking system, a conductor
first’ switch and a second sw.rtch said ﬁrst

switch for seizing one end of sa1d conductor

and for cxtcndlng it into association with
sald second switch, a line, a third switch as-
soclated with said ‘conductor and having ac-
cess to said lire, & line switch for said line,

70

79

means for opcratlng said third switch and

sald line switch for extending the other end
of said conductor 1nto association with said
second switch, means for then operating said

80

second switch to unite the extended ends of '

said conductor, whereby a circuit is estab-
lished over said conductor, a battery in said

circuit and a magnet cncrglzcd thereby, and
means controlled by said magnct for control-

ling said second switch.

83. In a trunking system, a conductor, a
first switch and a second SWltCh said first

switch for seizing one end of sald conductor

and for extending it into association with

sald second swiich, a line, a third switch as-
sociated with said conductor and having
access to said line, a line switch for said line,

means. for operating said third switch and
said line switch for extending the other end

of said conductor Into assoclatlon with said
second switch, means for then operating said

second QWltCh to unite the cntcndcd ends of

sald conductor, whereby a circuit is estab-
lished over sa 1d conductor, a battery in said

‘circuit and a magnet cncrmzcd thereby,
- means controlled by said lnagnct for con-

89

90

95

100

trolling said second switch, and means con-

~trolled by said magnet for controllmcr said

thlrd switch.
'84. In a trunking system, a conductor, a

first switch and a second SWlt(}h said first

105

switch for seizing one end of s.:ud conductor .

and for extending it into assoclation with

sald second switch, a line, a third switch as-
soclatect with o.:ud conductor and- having
access to said line, a line switch for said lllloq

means for opcmtmo sald third switeh and.

sald line switch for cntcndlng the other end

_o_‘c sald conductor into association with said
- second switch, means for then operating said
second cw1tch to unite the cutcndcd cndc of

sald conduetor, whereby a circuit is estab-
lished over said conductor, a battery mn said
circult and a magnet ener gized thereby,
means controlled by said ma,gnct for control-
ling said second switch, means controlled by
said magnet for controlllng sald- thnd
switch, and 1eans controllcd by said magnet
tor 1cndcln1ﬂ sald circeuit inoperative,

85. In a tlunklnﬂ' systenmy, a conductor, a
first switch and a second sw1tch said first
switch for selzing one end of bctld conductor
and for cxtcndmw 1t 1nto association Wlth

110

1156

120

125

130
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- said second. switch, ‘a line, a third switch switch, means for then operating said

- associated -with said conductor and having second switch to unite the extended ends of

access to said line, a line switch for said line, said selected conductor, whereby a circuit

- means for operating said third switch and - 18 established over the selected conductor,
"5 said line switch for extending the other end ‘2 battery in said circwit and a magnet en- 70

of said conductor into association with said ergized thereby, means controlled by said

secondswitch, means for then operating said magnet for controlling said second switch,

-second switch to unite the extended ends of and means controlled by said ‘magnet for

- said _connector, whereby a circuit 1s estab-  controlling said third switch. o
10 lished over the said conductor, a battery in 89, In a trunking system, a plurality of 75
- sald eircuit and a magnet energized thereby, conductors, s first switch and a second |
- Imeans controlled by said magnet for con- switch, said first switch for seizing one end
~ trolling said second switch, means controlled of any one of said conductors and for ex-
by -said magnet for controlling said ‘third . tending the conductor so selected mto asso-
15 switch, means controlled by said.raagnet for 'ciation with said -second switch, .a line, a 80
- rendering said circuit inoperzttive,- and re- third switch: associated “with the selected
lease mechanism for said third switch, said conductor and having access to said line,
~ mechanism controlled by said magnet. = - 3 lipe switch for said line, means for operat-
- . 86. In a trunking system, a plurality of ing said third switch and said line switch

20 conductors, a first switch and ‘a second - for extending the other end of said selected 85

- switeh, said first switch for seizing one end conductor into association with sald second
‘of any one of said conductors and for ex- switch, means for then operating said
‘tending the conductor so selected into asso- - second switch to unite the extended ends
“clgtion with said second switch, a line, a of sald selected conductor, whereby a cir--
25 third switch assoclated with the selected con-  cuij jg established over the selected conduc. 90
- ductor and having access to said line, a line tor, a battery in said circuit and s magnet
- switch for said Iine, -means for operating - energized thereby, means controlled by said =~
~ said third switech and said line switch for magnet for controlling said second switch,
- extending the other end of said selected con- means controlled by said magnet for con- -
30- ductor into association with said second - trolling said third switch, arid means con- 95
- switch, and means- for then operating said ~ trolled by said magnet for rendering said
- second switch to- unite the extended ends of circuit moperative.

~said selected conductor, . 90.In a trunking system, ‘& plurality of
| 87. In a trunking system, a plurality of: conductors, a first switch and a second
35 conductors, a first switch ‘and a second - switch, said first switch for seizing one end 190

.- switch, said first.switch fop seizing one end  of any one of said conductors and for ex-

- of any one of said conductors and for ex- tending the conductor so selected into gsso-

tending the conductor so selected into as- ciation with said second. switch, a line, a -

r

sociation with said ‘second Switch, a line, " third switch associated with the selected

40 a third switch associated with the selected conductor and having access to su.J Iine, a 105

conductor and having access to said line, a line switch for said. Iine, means for «merat-
line switeh for sald line, means for operat- ~ing said  third switch and said line s itch
Ing said third switch and said Iine switch for extending the other end of saig selected
- for extending the other end of said selected conductor into association with sald second
45 conductor into association with said second - switch, means for then operating said second 11¢
_switch, means for then operating said sec- switch to unite the extended -ends of said
ond switch to unite the extended ends of selected conductor, whereby a circuit is es-
sald selected conductor, whereby a circuit. tablished over the selected conductor, a bat-
15 established over the selected conductor, tery in said circuit and a magnet energized .
- 50 a battery in said circuit and a magnet en- - thereby, means controlled by said magnef 115
- ergized thereby, and means controlled by for controlling said second switch, means
- said magnet for controlling said second controlled by said magnet' for controlling - A
- switch. L said third switch, means controlled by said '
88 In a trunking system, a plurality of magnet for rendering said circuit inopera- - -
55 conductors, a first switch and a "second - tive, and release mechanism for said third 120
‘switch, said first switeh for seizing one end switch, said ‘mechanism controlled by said
of any one of said conductors and for ex- magnet. e -
‘tending the conductor so selected into asso- 91, In a trunking system, a plurality of -
~ciation with said second switch, a line, a conductors, a_first switch and a plurality
60 third switch ‘associated with, the selected of second switches, said first switch for 125
- conductor and having aceess to said line, a seizing one end of any one of said conduc-
line switch for said line, means for operat- ‘tors and’ for extending the conductor so
Ing said third switch and said line switch selected into assoclaticn with one of said
for extending the other end of said selected second switche$, a line, a third switch as-
65 conductor into association with said second sociated - with the selected conductor and 130
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having access to said line, a line switch for
said line, means for operating said -third
switch and said line switch for extending
the other end of said selected conductor
into association with one of said second
switches, and means for then operating the
selected second switch to unite the extended

. ends of said selected conductor. |
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92. In a trunking system, a plurality o

conductors, a first switch and a plurality of
“second switches, said first switch for seizing

one erid of any one of said conductors and
for extending the conductor so selected 1nto

association with one of said second switches,

a line, a third switch associated with the
selected conductor and having access to sald

line, a line switch for said line, means for

operating said third switch and said line
switch for extending the other end of said
selected conductor into association with one

of said second switches, means for then oper-
ating the selected second switch to unite the

extended ends of said selected conductor.

whereby a circuits is established over the’
selected conductor, a battery in said circuit

and a magnet energized thereby, and means

“controlled - by said magnet for controlling

sald second switch.. -~ .
93. In a trunking system, a plurality of
conductors, a first switch and a plurality of

second switches, said first switch for seizing

one end of any one of said conductors and

for extending the conductor so selected into

association with one of said second switches,
a Jine, a third switch associated with the
selected conductor and having access to said
line, a line switch for said line, means for

 operating said third switch and said line

switch for extending the other end of said

gelected conductor into association with one
of said second switches, means for then oper-

ating the selected second switch to unite the

extended ends of said selected .conductor,

whereby 4 circuit is established over the
selected conductor, a battery in said circuit
and a magnet energized thereby, means con-
trolled by said magnet for controlling said

second switch, and means controlled by said

magnet for controlling said third switch.
94. In a trunking system, a plurality of
conductors, a first switch and a plurality of
second switches, said first switch for seizing
one end of any one of said conductors and
for extending the conductor so selected Into
association with one of said second switches,
a line, a third switch associated with the
selected conductor and having access to said
line, a line switeh for said line, means for

operating said third switch and said line

switch for extending the other end of said
selected conductor into association with one
of said second switches, means for then oper-
ating the selected second switch to unite the
extended ends of said selected conducter,
whereby a circuit is established over the

selected conductor, a bat_tei'y in said circuit’

=5 B

and a magnet energized thereby, means con-

trolled by said magnet for controlling said
second switch, means controlled by said
magnet for controlling said third switch,
and means controlled by said magnet for
rendering said circuit inoperative.

- 95. In a trunking syster, a plurality of

- conductors, a first swit¢ch and a plurality of

second switches, said first switch for seizing

for extending the conductor so selected into
association with one of said second switches,

70

75

“one end of any one of said conductors and

a line, a third switch associated with the

selected conductor and having access to said
line, a line switch for said line, means for

operating said third switch and said line.
switch for extending the other end of said -

selected conductor into assoclationl with one
of said second switches, means for then oper-
ating the selected second switch to unite the

80

-85

extended ends of said selected conductor,

whereby a circuit is established over the
selected conductor, a battery in said circuit
and a magnet energized thereby, means con-

trolled by said magnet for controlling said
second switch, means controlled by said

magnet for -controlling said third switeh,

‘means controlled by said magnet for render-

ing said circuit inoperative, and release

90

95

mechanism for said third switch, said mech-

anism controlled by said magnet.

96. In a trunking system, a conductor, a
first switch and a plurality of second
switches, said first switch for seizing one
end of said conductor and for extending 1t
into association with one of said second
switches, a line, a third switch associated
with said conductor and having access to
said line, a line switch for said line, means
for operating said third switch and said
line switch for extending the other end of
said conductor into association with one of

100

106

caid second switches, and means for then

operating the selected second switch to unite

‘the extended ends of said conductor.
97. In a trunking system, a conductor, a

first switch and a plurality of second
switches, said first switch for seizing one end
of said conductor and for extending 1t into

association with one of said second switches,

a line, a third switch associated with said
conductor and having access to said line,
a line switch.for said line, means for op-
erating said third switch and said line switei

for extending the other end of said con-

110

115

120

ductor into association with one of said sec-

ond switches, means for then operating the
selected second switch to unite the extended
ends of said conductor, whereby a circuit

is established over said conductor, a battery

125

‘n said cirenit and a magnet energized there-

by, and means controlled by said magnet

for controlling said second switch.
- 98. In a trunking system, a conductor, 2

130
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first switch and a .'plilralit)?;' of second

switches, said first switch for seizing one end
of said conductor and for extending it into

- assoclation with one of said second switches,

10 ductor into assoc _ L 11Q |
- ond*switches, means for then operating. the’

_:._'1,289.,504. .I

. tion, a line connecting said. station and one

"of. said switches, another station, .said

“switches accessible also to said other station, -

- & line connecting said second. station and a
second one of said switches, said second

a line, a third switch associated with said “second e a’ swit 1d secon
~switch having access to said first line, & plu-

conductor and having access to said line, a:

line switch for said line, means’ for opetat-
- 1ng sald third switch and said line switch
for extending the other end of said -éon-
ductor into Association with one of said see-

- selected. second switch to unite the extended
- ends-of said conductor, whereby a -circuit is -

B - established .over said conductor, a “battery

15 in said circuit and a magnet energized there-
~ by, means controlled by said magnet for con-

" trolling said second switeh, and means con-

trolled by said magnet for thﬁmllinglfs&id

F

third switch.

~of said conductor and for extending it into
assoclation with one of said second switches,

29

a line, a third switch associated with said

" conductor and having access to said line, a
- .Ime switch for said line, means for operating

30

- ‘sa1d: third switchrand said line switch for ex-

“tending the other end of said conductor into
assoclation with one of said second switches,
- means for then operating the selected second
switch to. unite the extended ends of said

I"--e*onducto-r, whereby a circuit is-established

35

40

over said conductor, a battery in said circuit -
and a magnet energized thereby, means con-

- 102, In a telephone
plurality of switches accessible to said sta-

‘tiom, a line connecting said station and one
_ L ..~ of sald switches, another station,, said-
99, In a trunking system, .a conductor,-a -
- first switch and a plurality of second
~~ switches, said first switch for seizing one end

70

rality of means all having acoess'to all of -
said switches and each operable for control-

ling said second switch to connect: said sec-
ond line with:said first line, and each ohe of*

said- means accessible to said fikst switch

switches accessible also to said other stytion,

switch having access to said first line, & plu-

rality of means all having access to all. of -
~sa1d switches. and each operable for con-

_trolling said second switch to connect said

ction through ‘the medium of the selected
‘means, each of said means including an au- =
“tomatic¢ switch. - S 3 S

trolled by said magnet for controlling said

rendering said circuit inoperative. _
100.. In a trunking system, a conductor, a

- first . switch and a plurality of second

45

60

b5

60

switches, said first switch for seizing one end
of said conductor and for extending it into

second - switch, means controlled by said
~magnet for controlling said third switch,
‘and_means controlled by said magnet for

assoclation with one of said second switches,

a line, a third switch associated with said
conductor and having access to said line, a

assaclation with one of said second switches,

~line switch for said line, means for operating
- sald third switch and said line switch for ex-
tending the other end of said conductor into

means for then operating the selected second

switch to unite the extended ends of said con-
ductor, whereby a circuit is established over

sald conductor, a battery in. said eircuit and  and establish a circuit over said extension

second line with said first lipe, eich one.
of said means accessible to saifd first switch .

whereby the operation of said second switch o
95

15 placed under the control of said first sta-

103: In a telephone system, a Sta:'tiﬁn;*fa
. es accessible to said sta-
{lon, a line connecting said station ‘and one |

plurality of switches

75

‘whereby the operation of said second switch -
18 placed under the control of . said first sta-
‘tion through the medium  of the selected
system, a- station, a

85

-4 line connecting said second station and a
second one of said switches, said second

~.' 90 |

100

of said switches, another station, said
switches accessible also to.said other station,
-a Iine connecting said second station and a
~second one of said switches, said second

switch having access to said first line, a plu-
rality of means all having-access to- all of

ond Iine with said first line, each one of said

the operation of said second switch is placed

105

saxd switches and each operable for control- -
ling said 'second switch to connect said see- - ..

_ 110
- means accessible to said first switch whereby - -

under' the control " of said first station
through the medium of the selected means,

‘and a conductor jn association with each of
said. means and accessible. to said first first

switch for extension into association with

116

~sald second switch whereby the second switch
~1n its operation may find the said extension, -

A magnet energized thereby, means con-
“trolled by said magnet for controlling said
- second switch; means controlled by said mag-

net for controlling said third switch, means

to stop said second switch on the first line.

104, In a telephone system, .a station, s

‘plurality of switches accessible to said sth.

controlled by said magnet for rendering said

cireutt Inoperative, and release mechanism

- for said third switch, said mechanism con-

85

‘trolled by said magnet.

101 In a tefephone system, a station,‘a
plurality of switches accessible to said sta-

tion, a line connecting ‘said station and one.

of said switches, another . station, said

—

switch having access to said first line, a plu-

120

~-rality of means all having access to all of 130

. y d 125
switches accessible also to said other station,
-8 line connecting said second station and a
-second one of said switches, said second
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" a line connecting said second station

20

25

magnet for

‘switeh having access to said first line,

ond line with

1,289,504

said switches and each opera;bie- for control-

ling said second switch to connect said sec-
ond line with said first line,

means accessible to said first switch whereby

. the operation of said second switch is placed

under the control of said first station
through the medium of the selected means,
2 battery in said cireuit and a magnet ener-
gized thereby, and means controlled by said
rendering said circuit inoper-
ative. | o
105. In a telephone system, a station, a
plurality of switches accessible to said sta-
tion, a line connecting said station and one
of said .switches, another statiom, sald
<witches accessible also to said other station,
and a
second
a plu-
rality of means all having access to all of
<aid switches and each operable for control-
ling said second switch to. connect sald sec-

second one of said switches, said

means accessible to said first switch whereby
the operation of said second switch is placed

 under the control of said first station through

_tor in association with each of said means:
and accessible to said first switch for exten-

30

35

eircult over

the medium of the selected means, a conduc-

sion into assoclation with said second switch

“whereby the. second switch in its operation
extension and establish a
said extension to stop said sec-

may find the said

ond switch on the first line, a battery in sald
circuit and a magn

. means controlled by sald magnet for ren-

40

00

- with said second switch whereby the second

60

65

means,
each of

dering said circuit inoperative, and release
mechanism for said third

switch, said mech-
anism controlled by said magnet.

106. In a telephone system, a station, a
plurality of switches accessible to said sta-

tion, a line connecting said station and one
of said switches, _
switches accessible also to said other station,

another station, sald
o line connecting said second station and a
second one of said switches, said second
switch having access to smid first line, &
plurality of means all having access to all
6f said switches and each operable for con-
trolling said second switch t0 connect said
second line ‘with
said means accessible to said first switch
whereby the operation of said second switch
is placed under the control of said first sta-
tion through the medium
and a conductor 1n association with
snid means. and accessible to

first switch for extension into association

switch in. its operation may find the sald ex-
tension and establish a circuit over said ex-
tension to stop said second switch ort the
first line, through the medium of a battery
.nd a magnet, each of 'said conductors hav-

ing one such battery and one such maghet. .

each one of said

‘nating in said other switches,

said first line, each one of said

‘stations and lines therefor,

et energized thereby,

said first line, each one of .

“other of said elements | 1 w
of the selected the other series, means. for moving sald ele-
sa1d

element and 1its
for switching said magnet
of one element to the other.

107. In a telephone system, 2 plurality of
stations and lines therefor, individual line
switches for said lines,

‘ _ other switches, trunk
lines accessible to said line switches and

LN
. -"ll'

. L
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1--
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terminating in said other switches, said other 70

switches having access to
means whereby the line switch of a calling
line is operated to extend the said line via
o selected trunk line to one of said other
switches,
ed other switch for locating a called line and:

for extending said called line through the

medium of its individual line switch and an-
other one of said other switches into connec-
tion with the calling line. | o ’

108. In a telephone system,
stations and lines therefor,

switches for said lines, other switches, trunk

;3 piurality-‘- of .
individual line

said trunk lines, .

and means accessible to the select- 75

80 .

lines accessible to said line switchesand termi-

_ said other
switches having access to said
means whereby the line switch

line is operated to extend the said lne via a
selected trunk line to -one of said .other
switches, and ineans accessible to the selected
other switch for locating a called line and

85
trunk lines,
of a cdlling

90

for extending said called line through the | '

medium of its individual line switch and an- -
‘other one of said other switches into con-:

nection with the calling line, sald last means
including an automatic switch.
109. In a telephone system, a plurality

other switches, trunk

switches for said lines, trur
switches -and

lines - accessible to. said line

line is operated to exténd the said line via &
selected trunk line to one. of said other
switches, and means accessible to the selected
other switch for locatin
for extending said calle

other -one of said other switches into con-
nection with the calling line, _

including an automatic progressively mov-
able switch. o -

a called line and_
| line through the -
medium of its individual line switch and ‘an-.

-

95

of

individual line .

100
términating in said other switches, sald other
switches having access to

&

| to said trunk lines;
‘neans whereby the line switch of a.calling = -

105

110

sald last means

110. In a trunking sjrstem, a series of lines, |

_a second series of lines, switching means as-

sociated with said lines com rising a pair of
movable elements, ong of said elements being

' -

ing associated with

ments ' progressively. with: regards- to their
respective associated’ lines, said last means

135

‘associated with one of. said series and the

120

comprising a magnst controllable over either

associated lines and means
from the control
111. In a telephone system, & pIural_it%l
lines having access to a plurality of switc

each of said switches and accessible to the

125

of
vitches;
“o trunk line including a test conductor for

130
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10

15

rest of said sWitchés;' other switches. hav'ing

‘accessto said first lines, means whereby one of
‘saxd first switches is operated by a calling

line to select one of said other switches and

extend its associated test conductor thereto, “ther
Ineans includinlg the selected switch whereby

and means including the selected other

switch- whereby a called line is located and

extended - together with said test conducto

to an 1dle one of said first switches.-

112. In a telephone system, a plurality of
lines having access to a plurality of switches,
a trunk line including a test conductor for

each of said switches and accessible to the

rest of said switches, other switches having
access to-sald first lines; means whereby one

~.of said first switches is operated by a calling
~ line to select one of said other switches and

" extend 1ts associated test conductor thereto,
means 1ncluding the selected other switch

20

Qv I
vy :

30

30

whereby a called line is located and extended

‘together with said test conductor to an idle

one of said first switches, and means for op-
erating the last selected first switch to unite
the two,ends of said test conductor.

118. In‘a telephone system, a plurality of
lines having access to a plurality of switches,

a trunk line including a test conductor for
‘each of said switches and accessible to the

rest of said switches, other switches having
access to said first lines, means whereby one

line to select one of said other switches an
extend its associated:test conductor thereto,
means- including the selected other switch

whereby a called line is located and extended

‘together with said test conductor to an idle
one of said first switches, a battery and a

- magnet 1 series with said test conductor,

40

45

and..means for operating -the last selected

first switch o complete a circuit over said

test conduetor.

114. In a telephone system, a plurality of
lines having access to a plurality of switches,
a trunk line including a test conductor for
each of said switches and accessible to the

rest of said switches, other switches having

access to said first lines, means whereby one.
~of said first switches is operated by a.calling.

" line to select one of said other switches and

o0

~ whereby a called line is located and extend-
ed together with sald test conductor to an

00

extend 1ts associated test conductor thereto,
means including the selected other switch

1dle one of said first switches, a battery and

a magnet in series with said test conductor,

~ and means under the control of said magnet

for operating the last selected first switch

~ to complete a circuit over said test conductor

 and establish a connection over said trunk
6o

line between the calling and called lines.

- 115. In a telephone system, a plurality of

lines having access to a plurality of switches,
a trunk line including a test.conductor for
each of said switches and accessible to the

_ '1-,23_9,504

-'réSt of S_aid; s_witChe's',_' other switches having 85
access to sald first lines, means whereby one-
of said first switches is operated by a calling:.

"-‘i .

line to select one of said other switches and

extend 1its associated test conductor theretd:
70
| ocated and extended together
with said test conductor to an idle one of
~sa1d first switches, a battery and a magnet in -

- series with said test conductor, means under
the control of said magnet for operating the
last selected first switch to complete a- cir-
cuit over said test conductor and establish a
“connection over said trunk line between the.
~calling and called lines, and means effective
~thereupon for restoring the selected pther
. switch to its normal position. oo
.. 116. In a telephone system, a plurality of
lines having access to a plurality of switches,

a called lineis

a trunk line including a test conductor for
each of said switches and accessible to the

‘rest of said switches, other switches having
‘access to sald first lines, means whereby one
‘of said first switches is operated by a calli

callin

79

80 -

85

line to select one of said other switches and

- extend its associated test conductor thereto,
the selected other switch:

means Includi
whereby a call

line is located and extended

together with said test conductor to an idle
.access 1IrSt 111 S W one - one of said first switches, a battery and a
.of said first switches is operated by a calling ~ 1

magnet in series with said test comductor,

complete a circuit over said test conductor

and establish a commection over said trunk
line between the calling and called lines, and
‘means whereby said connection is placed

under the control of the calling line.

- 117. In a telephone system, a plurality of
lines having access to a plurality of switches,
~'a trunk hne including a test conductor for
each of said switches and accessible to the
rest of said switches, other switches having

access to said first lines, means whereby one

of said first switches is operated by a call-

ing line to select one of said other switches 110

and extend its associated test conductor

thereto, means including the sclected other

switch whereby a called line is located and

‘extended together with said test conductor
- to an 1dle one of said first switches, a battery

and a magnet in series with said test -con-

ductor, means under the control of said mag-

net for operating the last selected first switch

to complete a circuit over said test conductor

and establish a connection over said trunlk

der the control of the calling line, means
under the control of the calling line for

breaking the ' connection, and additional
“means under the control of the called line

for breaking the connection. .

90

95
‘means under the control of said magnet for
~operating the last selected first switch to -

100

106

115

120

lme -_betWéEﬁ the callmg and calle-d lines, .
-means whereby said connection js placed un-

126

- 118. In a felephone systen, subscribérs’ .
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lines, . a plﬁr.ali._ty “of similar. automatic

 switches common to said lines, a battery sup-

10

15
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subscriber is supplied

‘battery supply relay and adapted

a condenser connecting the other
ihe other of said fixed

ply relay in each switch, means including
any two of said switches for establishing &
talking connection between two of said lines,
and circuit connections whereby the calling
_ with talking battery
through the said relay in one switch and the
called subscriber through the said relay n
the other switch. L s

119. In a.telephone system,. subscribers’
lines, a plurality of automatic switches
each provided with a battery supply relay,
means for extending both

subseribers’ lines to 1dle ones of said switches

“during the establishment of connections, and

circuit connections whereby each connected
line, whether calling or being called 18 sup-
plied with talking battery through the said
relay in the switch to which 1t was extended.
120. In-a telephone system, a subscriber’s
line, an automatic switch ith ¢
for use 1n
connecting said line with another line, means
for extending connections
as a called line, and ‘circuit connections
whereby the said first line, whether calling
or being ]

said switch. |

121.. In a telephone system,
switch, a
line multiplied in the switches associated
with the other lines, a condenser in one line
conductor of each line, means for operating
any one of said switches to connect its asso-
ciated line with the normal conductors .of

another line to establish a talking circuit,
and a transposition in each pair of normal
conductors whereby when a connection 1s es-
tablished it will include & condenser in each
side of the circuit. | |
199. Tn a telephone system, a first line and
o second line temporarilv connected for con-

versation, said connection including a palr

of movable automatic switch contacts and a

paiv of fixed contacts engaged thereby, a
complete metallic connection via a conductor
of said first line to one of said fixed contacts,
' ’ conductor
of said first hine to _
contacts, and <imilar metallic and inductive
connections from the line conductors of the
snid second line to said movable contacts, the
complete talking connection sacluding only
two condensers, one in each side of the cir-
cuit. x . = S
193. In a telephone system, trunk lines
Jivided into groups, a combined selecting
and finder switch having means for seclect-
ing idle trunks m one of said groups and

means for finding a predetermined trunk

line in another group, a pair of test wipers

calling and called

switch.

provided with a
to said first line

called, receives its entire supply
of talking battery through the said relay in

a plurality of

lines . each terminating in an automatie
pair of normal conductors for each

switch associated with the

as

for the switch one for each group, means

controlled over one of said wipers for test-
ing the trunks in only one group when the

switeh is operated as a selector, and means

controlled over the other of said wipers for

testing only the trunks in the other group

when the switch is operated as a finder.

124, In a telephone system, an automatic
switch, a plurality of trunk lines of differ-
ent character accessible to said switch, the

trunks of one character being used to extend

connections from said switch and the trunks
of the other character being used to extend
calls to said switch, means for in one 1n-
stance operating said switch to select an 1dle
trunk of the first character and means for

operating the switch in another instance to

find one of the trunks of the other character
over which a call has been extended to sald
125. In a telephone system, a line, an au-
tomatic switch associated with said line,
means for operating said switch as a selector

to select an idle trunk when a call is extend-

ed from said line, means for operating said

switch as a finder to complete a connection.

which has been extended to said line, 4 relay

in said switch, and means for operating said

65

70

7E

80

85

90

relay when the switch is eoperated.as a finder

to apply ringing current to said line for sig-
naling a subscriber thereon. |
196. In'a telephone system, a calling and
a called line, an automatic switch controlled
over the ¢alling line to extend a connection

in the direction of the called line, & finder
called line and

operated by the calling subseriber to find

«nid extended connection to complete a con-

nection between said lines, means controlled
solely by the calling subscriber for releasing
said automatic switch and means controlled
solely by the called subscriber for releasing
said finder switch. | o

95

100

106

127. In a telephone trunking system, a

plurality of lines, a trunk line, a finder
switch for said trunk line having sets of
fixed terminals and movable terminals co-
operating therewith, means
calling line to a set of said fixed terminals,

a conductor terminating at one end 1n a test

terminal of said set, means operable over

the said calling line and comprising a series
of trunking switches for extending the other
ond of said conductor into.connection with

for extending.a

110

116

o movable terminal of said finder switch, .

and means for operating said finder switch
to connect the two ends of said conductor.

198. In a telephone trunking system, a

plurality of lines, a trunk line, a finder
cwitch for said trunk line having sets of
fixed terminals and movable terminals co-
operating therewith, means for extending a
calling line to a set of said fixed terminals,
» conductor terminating at one end 1n a test
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terminal of said set, mbans operable over
the said calling line and comprising g series |
of trunking switches for extending the other

end of said conductor Into connection with
d movable ferminal of said finder switch,

means for operating said finder. switch to

connect the two ends of said ~ conductor,
whereby a test circuit for said finder switch

1,280 504

s completed, and a battery in said test cjr-
Signed by me at Chicago, Illinois, this

ctober, 1915, |
B ANDERS M. MALMBERG.
~ Witnesses: I o |

| Crras. M. Canpy, |

- CHris MaLrerup,

26 day of O
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