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22, transmitter 23, induction coil 24, ringer
25, condenser 26 and impulse springs 27 and
28. The switch hook controls the substation
circuits through the medium of the cam arm
29 ‘and springs 30, 31 and 32. When the

receiver 15 on the hook the arm 29 main-

tains spring 31 in contact with spring 32,
thus bridging the ringer 25 and cendenser

26 1n series across the line conductors 33 and

34, When the receiver is removed the hook
1s forced upward by a spring (not shown),

allowing the spring 31 to disengage spring

32 and come into engagement with spring
80. By this action the circuit of the ringer
25 18 opened and a bridge consisting of the
rimary winding of induc-
tion coil 24, and impulse springs 27 and 28
18 closed across the line conductors 33 and 34.
The 1npulse wheel 22 carries upon its pe-
riphery the impulse teeth 33, and is secured
to a shaft 36 to which there is also secured
(not shown). provided with finger
When the dial is rotated forward a
certain number of teeth, corresponding to
the digit called; are advanced past the cam
37 upon the end of the spring 27, but with
no eifect upon said spring. When the dial
ig released 1t and the impulse wheel are re-

turned to normal position by a spring (not
30

shown). As each tooth passes the cam 387
during this backward motion the spring 27
is forced out of engagement with the spring
28 to open the bridge across the line.”

The line switch C and master switch D

are of the general type disclosed in British

Letters Patent No. 26,301 of 1906, and in
the Western Electrician of Chicago, 1llinois,
of January 25, 1908. As here shown, the
Iine switch C consists essentially of a plun-
ger (not shown) attached to a plunger arm

58, and a magn ,
arm 38 i1s attracted by the magnet 39 the

plunger is forced into a bank of springs andy,
forces the springs 40, 42, 44 and 46 into
contact with the springs 41, 43, 45 and 47,

respectively. The magnet 89 is composed of
four windings, a pull-in winding 48, a cut-
off winding 49, a line winding 50 and an
auxiliary winding 51. The magnetic circuit

of the windings 48 and 49 is separate from
that of the.windings 50 and 51. The pull-

in winding 48 is for the purpose of attract-
ing the plunger arm 38to force the plunger

into the bank.. The circuit of the winding 48
1s controlled - by the calling subsecriber.
. through the medium of the line winding 50
nnd armature 52. - The winding 51 prevents’
the armature 52 from falling back immedi-
ately npon the: deénergization of the Wwind-
9ing 50. The cut-off winding 49 is provided
for the purpose of holding the plunger-arm
.. 38 in an operated position and for operating

ﬂI armature 53. . If the winding 49

the cut-o

is cnergized while the armature 53 and plun-
ger arm 38 are in an operated position, both -

et 39. When the plunger .

1,136,012

ﬁhe a;'matu_re"-ana plunger arm will be held
in this position after the winding 48 is de-

“energized ; it if the winding 49 is energized

while the armature 53 and plunger arm 388

are 1n normal position, only the armature
93 will be operated, as the winding 49 is not
a8 strong as winding 48.

one set of springs 40, 41, 42, 43,
and 47 1s shown, each line 'switcfl
vided with a bank comprising a number of

70

Although only -
44 45, 46
C 1s pro- -

75

‘such sets of springs, each set forming the

terminal of a trunk line leading to a selector

switch E. Each trunk is multipled through

the corresponding bank contacts of a group

of switches C. 'The plungers normally rest

terminal by the master switch D.” |
~ The master switch D consists essentially
of a motor magnet 54 which operates the

ratchet wheel 55, a bank of contacts com-

prising a number of individual contacts &
and one common segment 56, a busy trunk
relay 57 and a locking relay 58. The wiper

( _ | _ 80 -
1n locking engagement with a plunger shaft =~
(not shown) and through ihe medium there-

-of are always held opposite an idle trunk

85

00

09 18 adapted to always keep some one of

the individual contacts ¢ in electrical con-

nection with the common segment, 56. By

means of a suitable mechanical connection
the rotary motion of the ratchet wheel 55 is
transmitted

the bank contacts. To. the plunger shaft

“there 13 also secured a.cam 60 having in its

on 0 _ %
, to the plunger shaft to give
~sald shaft a reciprocating motion to move -
the 1dle plungers back and forth in front of

surface a number “of circular openings = - '
which are engaged by the pin 61 on the

armature ‘62. The openings in the cam 60

are so spaced that the pin 61 can engage an.
opening only when the plungers that are'in’

locking engagement with the plunger shaft

are directly in front of a trunk terminal.
The selector switch™F is of the

_The _ general
_1113*¥e disclosed in United States Letters Pat-
ent No. 815,321, granted Maich 13, 1906, to
Keith, Erickson and Erickson, but as here
shown 1s-adapted to operate in conjunction.

110

with a two-wire system—. ¢., a system in -

which there is'nio ground at the substation.
Among other details the. selector comprises

115

shaft (not shown) which has a vertical mo-

tion controlled by the vertical magnet 67 =
and a rotary motion controlled by the ro: -~

tary magnet 68. ~The usual side switch,
comprising the wipers 69, 69, 71 and 72, is.
‘controlled by the private magnet 73; The
-operation: of the switch is controlled by the
calling subscriber throu _
‘the double-wound line relay 70. THg release
.magnef 74 18 normally disconnected from
~ the battery by

and 76, whicﬁ

a

the separation of springs 75

he

h the medium of

| . are held out of engagement .
by the arm 77 as long as the switch shaft is

“in it_s.'low_est' position. . The relays 7 8, 79 130



&
Wl

2
ot

)
L

Ly

ot

==

|

| ‘T;n‘f

. - 1,188,814

nd 80 are relays that detnergize siowly
qiif‘** thelr emergizing circuits h%‘f'e besn
broken. -Ths s ele m:a:' 15 provided with the
so-cailed connector release—i. ¢., the mech-
anism 1s resfored imimediately upon the en-
8Ty 15?::1{ on of the release maﬂ'ﬂﬁ"" rather *r’;ha,ﬂ
];3“‘77 ts deépergization, as shown in the said
aelﬂw:}r patent. -

The mpeat-ﬂr I is ad&pted to receive im-
pni seg ir a*n the substation and {o repeat
tnem ove: ihe trunk conductors fo a distant

cxchange.  Among other detaiis the re-

peater comprises a double- wound hm relay
70 of the se~
A slow-acting relay 82 1s pro-

81 which is similar to the relay
lector I,

vided to open the cireult ﬂ"‘l‘{}uﬂﬂ the r'e-

neater while it is operating. The: epea er 1s.

from the trunk, but

connected therewith by the relay 5%3 as
5000 as 2 selector switeh engages the termi-
NS of tLa,t trunk., The lmpedance coll B4
is provided for the pui‘mﬁ:e of furnishing 2
brid ';—-.j across the Iine to prevent the
switches of the second exchange from releas-
ing, and yet forms a barrier to prevent the

1 currents from passing from one side

normally disconnected

'11'“1!
J.J»..._

talking _
of the line to the other.

The connector I (¥Fig. 3) Is of the gen-
eral type disclosed in United states Lett ers
Patent -.;__81') 176, ﬂ'mnfﬁ@ Maveh. 13, 1908,
Lo Heith, Erickson and Hrickson, :md, hike
the iewcm 'S, 1S modified to cperate i &

bwo-wire system. 1The general Teafures oF
the conne Pif} .11'*& verv simiiar to those Of

fforence petween

fhe scleetors, the mmp i1
mﬂm being in the circuifs. ‘The connector
15 mmﬁueﬂ with n double-wound back-
bridge relay 85 through which the called
substation may be provided with talking
bmzter}' currvent. A ringer velay 8€ 1s pro-
vided for the gm pose of connecting the
ringer generator L with the called line “after
connect if:m 1na8s }}%Gl’l compieted therewith,

in order to give a clearsr understanding
of my invention I will describe the com-
nlete operation of t,a‘i:nbiifsﬂmw a connection
hefvween substations A and A7, The num-
her of tha substation. A’ will be assumed {c
[) .

1-*31@:1

. I;r-t—dllht-_l
-l..

A -\... .

1 3 ‘

When the hoolk swiich SDT"F{T s 30 ana 9
~ovNe 1nLO w:’:.}ﬂemem UDOoN me ﬂmm*fft Of
‘“{, recetlver b substation cire 111“ i

*hrmwh the line winding 50 ot the
'J— f“!

:%’ through springs 87 and 88, Line
v-33, 1b5§:hv(,n springs 51 and 30,

:Eﬂ“;imﬂﬂﬁ sm ings 28 and 27, primary mn&m

4

L

A
.-.LE‘L % {1!'

GO and 89, thence fhrmlf'h the - ‘.HCE-

LYTCETY l'.r

i_i z

ing 50 ir} b‘lti#l?? lead 100. The WIRGINEG
.m wpon energizing, attracts the armature

52, which ﬂﬁ?mtes t{} close a cireuld throwfh
the pnli-in Wl mding {i:‘% This eircmu X~
t«:n (s ‘me f*'rmmd 7 thr mwh gnrings 87
:m *’}

w 1Lh win @mr‘

The engagement of springs 94

_-_fhe a7 111.:1.'@111’*(: 52

oround G

‘u“ﬂmn emflmhnw from gv 1“1111::? {+*

The cnmnt ﬂtmﬂq Trom

energlzed,. mlrl SETVes Lo mmn
O m{m ~t1on cotl 24, transmitter 28, line u:::.. |

f‘@i the ecalling line.
n&mﬁ“ 48 and 51, coz*tactf point = =

03 and arinature 62 to the battery lead 100,
The winding 48, upon enel 'PIZING, operates
to di aw down the 1 | hmgﬁ* arm 58 and cnt-
off armsabure 58. fi:‘n, 15 ativacted position
thﬁ armature 53 forees '

90 ouf of ﬁﬁglffﬂn‘“ ik \.:i' n
and 82, respeciively
00 1Lo enﬂwﬂmm* with Epﬁ“’*g D1

engagement of springs 90 and 91 18 vithout
-iu}:’{:tlf}il ab this ti me. 'The disengagement

oI springs 83 and ¢
89 disconnects the f‘*‘*‘mu*td ir ‘1}11 winding
50 from the line con nductors 38 sad 84, The
arinature 52 does not Tall ba ck immediately
upon the defnergization of Wl“”}ih?ﬂ‘ 50, butb
remains bhela up " for an instant by the cur-
rent flowing through winding 51 in series
48, '*‘Ti an thﬂ niinger arm
38 is atiracted by the magnset 35 it oper: ates
to foree 'i;h;; ;ﬂuuﬁ‘ev into the bank and o
foree springs 94 and 95 1mnto . mmu'*@me*}t
and 95 short-
Gil*cwt&, ﬂ“e winding &1, thus causing the
sald winding to defnergize slowiy to atlow
10 ,m“ hack. fneﬁ the
armature 59 retu‘n& to normal position it
b“m Izs the circuit of the winding 48, allow-
ing 1t to dﬂmgrhi?ﬁ not, hewewr before
the winding 4% has been eﬁermzed a: T01-
lows: T%T"xen the bank &1}1*1?1% 40 and 42 are
fOff‘Ef‘i into engogement with the ﬂ“m*mfra 41
and 43, mmmm e]*r the line connection 1S
aez.t-emzed {0 the szel ec*{}r ¥, causing (s hne
relay 70 to ’Jf—comg mmwﬂ izad, T 111:} ener o1z~
ing ecircuit of 1*#-1%.*; 70 extends Irom
ar mm{i (* through wmd ng 96, side gwitel
wiper 697 bank springs 43 and 43, thﬂnﬁe
over line 3% fo and througa sumta:tmn A
and back over line 34, ihmuf*h pank springs
40 and 41, sade mmtch wiper {}‘) %1115. *‘vum-
ing 97 to batlery leau 1(;0 The relay 70,
fpon energlzing,
oqgement with spring 101, thereby
-un energizing  Circil e“v;t 'ﬂdm*’“
111 ough the rels

ibIV fead 100,

closing
PO

The relay 7 8F m:f.m energiz-

ing, shifts the spring L}u ont of 'w*emenr
‘i‘ﬁ;’l'{}" th@ S}Wl]_{‘g 1{3} ﬂ‘h}. 1]1{:0 ﬂﬂwlh{l Hﬂti

the spring 104, and forces the s,pi*ntm 1Lﬂ
into ﬂnm”’a,mezm with the aprmfr 106, hﬂ
engagement or springs 102 and 1006 closges
miit}u‘“ﬁ'?i
relay spri ﬂfﬂ-, 105 and LOf barnlk 5 1‘11}{_)}‘:{“ 45
end 44 and winding 49 {}f ;‘ﬂ ronel 39 to bat-
tﬂ-m lead 100, This circiitb 13 {,i{}md bﬂ:wﬂh
the winding 49 before the
2’ the arms
and plunger arm 38 in their opete i;f:{f{
positions. By the operation of relay 78 a
oroiind potential is also ehtendu{ From
ﬂmnﬁd {3* through the bank springs 45 and
14 snd over the private nmmai conductor
107 {5 the connector private bank coniacis

fLure 53

5 the wﬂ“&aﬁ?@f private Dmh eontacts pre-

30 from s*ﬁr“ﬁgs 254 aﬂu '

w78 10 tilﬁ Q‘1b~-

76

51

1985

orus ap'i"lﬂﬁ 98 inio f**}-;,_

110

i16

120
ﬂ*mr”rw 48 15 dfe 3

- 125

This ground potantial

139



'y

~ vents the busy line from being seized fm'
- connection by said cm:mectors over the con-
- ductors 108 and 109.

10

15

20

30

" deénergize.

39

circult extends from

When the bank sprmgs 46 and 47 are

forced into engagement by the line switch
plunger an energizing circuit is closed

thmugh the busy trunk relay 57. - This cir-
cuit extends from
springs 46 and 47, master switch bank con-
tact 110 (which correspends to the. trunk
seized), wiper 59, segment 56 and .relay 57
to battery lead 100. The relay 57, upon

energizing, operates to close a {:H'Clllt ex-

tending from ground G® through the lock-
ing relay 58, "The relay ‘58, upon energiz-
mg, withdraws the pin 61 from the opening
in the cam 60 and closes an energizing cix-
cuit through the motor magnet 54.° This
ground G’ through
magnet 54, interrupter springs 111, contact
point 112 and armature 62 to batter lead
100. Since this circuit includes the mter-
rupter springs 111, the motor magnet 54 will
continue to oper ate in a manner similar to
that of a buzzer as long as the armature 62
engages- contact point 112. - The- continued
0perat10n of magn
wheel 55 to move all 1dle plungers that are
in locking engagement with the plunger
shatt away
When the plunger shaft has moved a short

distance the wiper 59 passes off of the con-

tact 110 and allows the relays 57 and 58 to

back immediately upon the deénergization
of relay 58, because the cam 60 has also been
moved and the opening formerly engaged

- by pin 61 has been moved out of register

40

b0

- opening was passing under pin 61 and the

therewith. The master switch will then con-

tinue to operate until the next opening passes
under the pin 61, when the armature 62 will
be allowed to dmp back to open the circuit

‘of magnet 54 and to lock the plunger shaft,

with the idle plungers standing in front of
the next. N"unl{ T the first trunk after the
one seized by the line switch C had been
busy, however, the wiper 59 would have
found the corresponding contact grounded ;

consequently the relays 57 and 58 would

have remained energized while the next

* plungers would have been moved past the

bb

60

busy trunk to an idle one. - During the time
the master switch is operating, the arma-

ture 62 is disengaged from the contact point
93 and springs 113 and 114 are allowed.to
By this. arrangement the pull-in

engage.
Wmdmg 48 of all switches which are con-
trolled by the master switch D are discon-
nected from battery to prevent the operation

- of any switch while its plunger is in motion,

~and any. subscriber attempting to make a
.. call at this$ime will rece.ve the busfy
rom the

85

signal.
The busy signaling current passes

machine M" thmngh the wmdmga 51 and 48

ground G5 through bank
‘the ca.llm
- dagit.

springs 27 an

of its ecircuit by

et 54 rotates the ratchet switch wiper 71 to battery

from the trunk just -seized.
60 two ste s to a
ond row or Ievel 0

The armature 62 cannot - fall

throug g
S

maa,ﬁw “

to gmun& G if a subscnber atic mpts to

make a call when the master switch is ro-
tating. The current passing through wind-
ing 51 pmduces ani induced citrrent in 'mnd-

%hﬂ which is connected with the line. -

low immediately
ceiver at the calling substation and before

‘device is
e bridge

en the substation calhn
operated for the first digit 2 t

across the line conductors 33 and 34 13

the separation of 1m
¢ “openin

bridge across the lme momenta

the energizin g

opened twice by

device is operated .for the first

breakg”

¢ foregoing are the operations that fol- .
upon the removal of the re-

75

80

circuit of the line velay 706f

the selector Ii. The relay 70, upon deéner- .

glzing, pemnts the sp
spring 101 and engage spring 99. Smce the
relay 78 is slow dcting it does not have time
to deénergize dunn%t

the springs 98 and 101

spring 98 to disenga; ef__.:-__f. f
85
¢ momentary opening - -

The engagement of springs 98 and 99 closes

a circuit extending from
springs 98 and 99, 103 and 104, private ma,
net relay 79, vertlcal magnet 67 and st

lead 100. Smce :

ground G* through o
:-90 o

the digit called is 2 the vertical magnet re- .

cetves two impulses over this circuit and = -
95
}3051131011 opposite the sec-

bank contacts. The pri~

operates to raise the shaft wipers 64, 65 and

vate magnet relay 79, which is mclnded in

the energizing circuit of the vertical magnet,
is energized by the first impulse, and, being
a slow-acting relay, remains energlzed until

100

all the impulses for the. first digit have been
delivered. The relay 79, upon energizing,

operates to close a clrcmt extending from
ground (2 through springs 115 and 116 and

- private magnet 73 to battery lead 100. When
the relay 79. deénergizes aftef the last im-
~pulse has been delivered to the vertical mag-

106

net this energizing circuit through the pri-

Vate magnet 1s broken, allowing said mag-
net to deénergize tn trip the side switch from

110

first to second position. The movement of

side switch wiper 71 from first to second
position disconnects the battery from the
vertlr*a.l magnet 67 and closes a circuit
the rotary magnet 68. This circuit

extends from ground G? thirough interrupter

battery lead 100. The rotary magnet ener-
gizes upon the completion of this circuit and

115

springs 117, rotary magnet 68, relay 80, con-
tact point 118 and side switch _Wiper | M to

120

attracts its armature, which operates to ro- -

tate the wipers one step onto the terminals
of the first trunk of the second level, to press

down the armature of the private magnet 73,

and to open the circuit of its own magnet a‘c

the interrupter springs 117.- When the ro-
tary magnet circuit is thus opened its arma-

ture falls back. and, if the first trunk is not ..

already in use, the pnvate magnet armaturé=130
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~ the lmpedance coil 84 to pxevent its inter-

ference with the operatio: of the switches at
the other exchange.

When the substation calling dewce I8 0
erated for the second digit 2 the repeater
operates in the manner explained to repeat
two 1mpulses over the conductors 130 and

131 to the selector H. The selector H o

~erates in the same manner as the selector

-3¢ to extend the connection over the trunk con-

ductors 146 and 147 to- the connector L

. 'When the connection is thus extended to the

- connector the line relay 149 and release re--

15

20
- erated for the third digit 2 the repeater %

a holding
-~ 151 of the selector H in the same manner
- that the relays 81 and 125 of the repeater

lay 150 are energized and operate to close

closed a holdmg circuit through the relay
78 of the selector E. -
‘When the substation callmg devme is o

~operates to repeat-two impulses to the line

“relay
relay 149 deénergizes a cuemt 15 closed ex-

25 tending

a lay 156, 'rertlcal ma

149 of the connector Each time the

from ground (G** thmugh Springs

152 and 158, 154 and 155, private magnet re-
anet 157 and side switch:
‘wiper 158 to battery lead 160. The vertical
‘magnet receives two impulses over this cir-
cuit and operates to raise the ﬁhaft and

‘wipers two steps. The relay 158 is ener-

. 85

energlze

."-:-*_45

156 is slow acting
;ﬂelecl;or E, and does not have tamﬁ to de-
_ untﬂaﬁerthelastxm ulse has been
~delivered to the vertical magnet,
“said relay operates to oggn the circuit of the.
private. magnet 163..
therenpon defnergizes
. switch to pass to second
“ment of side switch wipe

zmtal |
When the ‘calling devics is opelated for

1n series mth the vertlcal magnet and

»erates to cloge a circuit from
ough springs 161 and 162 and private
magnet 163 to battery lead 160. The relay
hke the relay 79 of the

and causes the side
ition. 'The move-

gecond position transfers the battery con-
- peod 1 from ‘the vertical magnet 157 to the
magnet 164,

the last digit 0 ten 1mpulses are repeated to

the mnnector I. The operation of the relay

149 in response to these impulses serves to

- . transmit ten impulses through the relay 156

5b.

and rotary magnet 164 1n the same manner

‘in which the previous impulses were trans-

mitted to vertical magnet. The rotary mag-
net 164 operates to rotate the wipers ten

. steps, while the relay 156. operates 1n the

60

- -same manner as for the previous digit to
- close the circuit of the private magnet 163
and to open it again after all the <mpulses

' are delivered. This operation of the private
magnet causes the side switch to pass to

- third position, thus extending the connection
to the line #9920 upon whose terminals the
Wlpers 165 and 166 have been placed by tho-

- ;thmugh the cut-off wmdmg R
- switch C". This circuit extends from ground
168, springs .~

rwate bank

-(** thro

circuit through the release relay .

,-:"-neetarpaﬁses o
-.“tion it disconnects the battery from the ro- .
tary magtfat 164 and closes a circuit through.
the ringer:relay 86.. This circuit extends =~
the interrupter
. ngs 177 and 178, relay 86 and side. .~
_smtch mper; 158 to battery lead 160. The
relay 88, upon energizing, operates to dis-
‘connect the calling -and called lines and to
dge the ringer generator L across the
- called line:: Since the circuif of the ringer

- from
176, sp

- bri

80 a8 not to ring
-:statmn mntlmmnsl |
° When the called ﬁiﬁhﬂcnber mmﬁves his
receivers from tha switch hook, or as soon
- thereafter as the ringer relay 86 deenﬁrgims

if it happens to be energized
called substation is provided with talking

ground G¢.

When the '

he private magnet -

r 158 from first to

185, relay springs |
-the battery lead 160, Since

both mndmgs ¢f relay 85 are included in the

circuit just traced, the sald relay energizes,
and by separatmt, the springs 177 and 178

1,136,012

operaticn of the vertical and rotary mag- i

nets,
gages its. thlrd-posmon contact

When the side switch wiper 168 en-
point a

guarding potential is established at the con-

-'nector private bank contacts of the called

lime, and an ebergiz

side switch wiper
170 and 171, private wiper 167,
contact 172 ‘snd cut-o wmdl

70
ng circuit is closed =
169 of the line

ag -
169 to bat-

tery lead 160. ‘The winding 169 upon ener-. =
operates to. dlsco:meet the switch ¢/

neg, |
ﬂzlm the lines of substation A and te con-

nect the line 173 with the.connector bank

mntacts over the normal cﬂnductor 175.
- 'Whén the side switch wipe
from the second to third p

mmd G“ through

rlasafthpmﬁ-.".

85

relay 86 includes the ‘interrupter 176, thc S

said relay is energized only mterm:;ttentlv 95
the bellﬂ at the called sub-

current. - The path over which this talking
current flows extends from
through winding 179 of the dek—bI’ld“‘B re-

lay 85, ringer relay springs 180 and 181, gide
-'smtch wiper 182, shaft wiper 166, line 174, -
springs 183 and 184 (w hl(.h are closed bv .

the removal of the receiver from the hook),
impulse
‘springs, primary winding of the induetion

thence thmucrh the substation -

coil, transmitter, and back over conductors

-19‘9,
at the {ime,the

oround G“

105
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173 and 175, wiper 165 side switch wiper

188 and 187 and windine
188 of relay 85,

prevents the further energization of the o

ringer relay 86. The two subscribers Inay
now carry on an uninterrupted cenversation
over the heavy condmtars shown in the

drawings.

After a conversation i is completed the cen-
of the receiver to the switch hook at the =
calling substation.’ When the receiver at
~ the substation A is replaced upon the switch *

tral office apparatus is released by the retursn

hook the consequent separation of sv 30

1.20-_-.5'

ﬁmd 31 breaks the energizing eircuit of ﬂlﬁ 139



on

Y a3

e

%

For

1,188,912 . £l

relay 81 of the repeater ¥. The relay 81,

upon deénergizing, opens the bridgs across
the trunk CGEJ&J’Gf—t 120 and 181 and breaks
the energiziag circuit of tne 1’@1& 7 125, The
- relay 125 {,_mn rgizes afier & Sfl{hu am'ta and
opens the circuits of the cut-oif relay 83 and
of the release relay ’"3 of the selector X ang
cuts off ths gwana" ivom the conductor 129
leacing fo the cut-oil " winding of the hma
+h belongs to the trunk G{}ﬂﬁﬁf'-
1131, Wheﬁ the release relay 78
of the seimtm & deénergizes it breaks the
| clrenif of the winding 49 of the line
switch C and closes an energizing circuis
. through the release magns ‘i: 14 of the selecior
JORI & he u&iﬁ"l"ﬂglﬁ&ﬂi}ﬂ of the wmdmg_ﬁ_, 49
allows the plunger of the line switeh € to
be T‘i-atf}l vd to normal position, thus diseen-
- necting the lines 33 arad 34 frc}m the selector
E The circwt nbhh is .closed through the
release magnet 74 of the selecior by 'é:he de-
emergization of relay 78 extends from,
G‘round (3 through springs 98 and 99, 103"
and 102, magnet’ 74 and off-normal springs
76 and 75 to bqttery lead 100. The magnet
74, upon energizing, operates to immediately
I‘QILHSE the mechanism of the selector to
allow it to be restored to normal positicn.

As soon as the switch shait reaches its lowest:

 position the springs 75 m& 16 are separated
1o disconnect the battery irom the magﬂe‘i‘
T4 to allow it to deéne 1‘2{12 |

- The opening of tha bridge across ’rhe trunk
lines 130 --a‘ﬂd 131 by the deenefglz‘wm’ﬁ of
5 the repeater velay 81 allows the line relay 149
of the connector 1 u:; deénergize

and 151 of the switches 1 and I, respec-
tively, The relays 150 and 151, upon de-
- ener bmm Z. wmpm*& the energ ?‘mg eircuils
“of the refease magnels-189 and 1990 ot thelr
mapwme switches in the same manner as
explained xor the %elf&“f - .~ The relay ? 151,
df:im detner ﬂ"i’?lﬁg; aiso bieq_{fx the energnz-
ing circuit of the holding winding of the
line switeh €2
tential from the conductor 140
to the pr

. which leads
ivate bank eontacis 0: the selector:

the conductors 191 am} .19‘?
energization of the m‘t cm winging m: "’h
) "'I'if}ﬂl {.. u...i.,l.{.rﬁ:f: 7;1 ‘r'L bnl
,_,,tmm to normal posibion, and all the ap-
'pm atus employed in the connection 1s ready
for anethey u._.hl _ | o |
The foregoing is an explanation o1 the
manner 1 which ambecheﬂ 18 mmmle'ted
with an idle line. It will now be explained
how the calling subsecriber s ﬂwm the bw“"T
-signal in case the line called is already in
use. 1t has been seen that whemvﬂr a line
15 busy, either by reason of having made 2

cail or 3{)“‘? wam..,_ been called, mera is TTes-

‘ent o guarding gr awd piﬁeﬁtmi ﬁ@{m the
- “f.fmzﬂ"ﬁmmﬁgm‘- DY vate benx w%a

'Ci.ﬁbﬂl & of

-hmﬂ a8 the side a‘mtch this T

Lo destroy.
the 11(‘”(11111& mwm’ra of the release relavs 150

_611(}“{?”1 1

. pGlIlt _
position by the hanging up of the receiver
at the uaﬂmﬁ' bﬂbSl‘%th’l in practically the
switches which have access to the trunk, /same manner as when o a.,omwlete canﬂeca-'

Y
The de<

and removes the gu oY dmg DO~ -

gwitch to be re,—-'

switch at the - .
stead of the repeater I -and line switeh (2

m ma

barnic of efad? cotinector which has acecess to
the line. Uonsequentiy, at tne ~n%am the
COTNECtOr. WIpers are rotated cnto the con-
tacts of a busy line, {:1reuz‘t is cloesed ex-
tending from i% guarded private bank con-
171 and 1s0 side switch wiper 168, contact
noint 193, {3011 tact pomt 1941, side switch
wiper 18,), oer relay smmt‘rs 186 and 187,
and Whlfimﬁ‘ ?8 of the relay 85 to batlery
lead 160. The relay 85 Bﬂ%"‘ﬂ'}.}"@s upon the
W8 cireuid, and, b;r forcing the
spring 195 mt{} engagement with the spring
196, closes = lﬁcnmg circuit hwuﬁ'h the
private mhgneu 163 mmdependent of tlh., relay
156. This locking circuit extends from the
grounded bank coniact to the contact point
1935, as before traced, mct thence through the
sprmﬂ‘s 196 and 195 ana through the mag-
net 163 to the La’i,m' lead GO When the
private magnet relay 156 deéuergizes, with

the pmmte mmmi} thus locked the side

switch remains in second position and a
circuit is closed extending from ground G
ﬂn‘eﬁgh the springs 161 and 19’? 198 and
199 and relay 200 to the b&t‘éerv lead 160.
The relay 200, upon enevgl?mﬂ*. disconnects
the rotary m%‘mt 64 from the 1?*1*:;1...1%
spring 153 and sm;fts she holding gr mmd cu
relay 85 and magnet 163 from. ‘i}he private
bank contact to g rmmd G*® to prevent the

completion of z;he connection in case the

As

Mains mc}reu
in sw{md posifion the cahmﬂ subscriber re-

cuarding ground bfﬂomd he removed.

ceives a busy signal over & eircuil eu:ﬂnmﬂa |

from the batiery ledd 160 ‘a:hmu rhy the dusy

machine 5, privale m.;agnet springs 201 aw} :

202, contact point 203, sice switch wip
;825._, ringer relm‘ SPrINgs 181 and 180, COT’L-
denser 204, mﬂmﬂ over the heavy Gomhm ors
¥ 188, Z and 1 to and through au =
stajzon A and back over the other side of

line, thence through the upper Wmdmﬂ' 0F

the cormector line mlw 149 to ‘tqe stanmﬂ
T‘ 8 switches arc iei%:e»seu from thig

h{m is dstabilished.

When the trunk 1111%8 136 and 181 are used
tn extend a connecticn in the {mpz:aszte dirvec-
t*m the
ahove explained, except that the repe ter o
the mﬁ’ht»ﬂam, ennd of the truck and the 11
left-hand end are used in-

1t is always the repester that is sifunted in

the emh%nﬂ'e in which the cah nrwmmeb'

thai isused.
Hrom the f{}regmng it will be seen that I

provide a trunk Tine having a non-numerical
ftmﬂkmfg switeh at each end thereot, and
'-;*é,hm each switch is controlled by a Lepe%er.
fe%mh iy 1‘:1:1 se Lepﬁmem ara &ﬂ%ize o the

operation is identieal with that

tact ahl‘ﬁlﬁﬂ“ﬂ tne *“srwate viper 167, springs

e
2

oG

frat
G2
£

fad
el
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180
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; 'tmnk line and: lncated at - {}pposlta ends

thereof. In this way the repeater at one end.

of the trunk line may-be controlled to oper--

ate the non-numerical trunking switch at the

other end of said line. In a similar man-
ter and non-numerical «.

ner the other repea

' trunking switch may be contmlled to extend -

10

a connection:over the trunk line in the Oﬂ

posite direction. - The arrangement is su
as explained,. that the operation of the re-
peater at one end of the trunk line does not

4 distarb the normal condition of the trunk-

ing switch at the same end of the trunk line,

bt simply controls the switch at the other

15

end thereof. When the trunk line is seized

.- at one end’ it is then automatically madé

20

busy at both ends thereof, so that any other

~calling subscriber must then tise some other
trunk. The repeaters, it. will.be seen
‘trol the operation of the non-numerical .

‘trunking

, C-OB"

switches for extending calls, and

. also control the release of the connection

95
- . line, a non-numeriecal trunking

30

3D

40

45

50

‘after the subscribers are through talkmg

~What I claim as my invention is:~— -
1. Tn a telephone system, a two-way trunk
swwch for
each end of said line, a repeater at one end
of said trunk line adapted to control the

" switch at the other end thereof and trunks, -
each switch adapted to automatical.l}' select

idle trunks.
2. Ina telephone svstem, 2 two-way tmk

line, 2 'non-numerical trunking switch for

each end bf said line, a repeater at one end
of said trunk line. adapted to control the

switch at the other end thereof, instrumen-
talities operative to make elther end of the
line busy when the other end is seized, and

trunks, each switch adapted to automatl- |

cally ﬁelect 1dle trunks.

3. In a telephone system, a two-wa,j trunk
line, a non-numerical trunking switch for

each end of said line, a repeater at one end -
of said trunk line adapted ta control the

switch at the other end thereof each switch
adapted to automatically extend a trunking

connection from said line in the direction -
- of the called subscriber, numerieal trunking

switches for seizing either end of said trunk

line, and instrumentalities operative to ren-
‘der either end of said trunk 11ne bus? When

. the other end is seized.

4. In a telephone system, a two—wa.y trunk

e 'ime a, non-numerical trunking switch for
of said trunk line adapted to control the

each end of said line, a repeater at ‘one end

switch at the other end thereof instrumen-
talities operative to make both ends of said -

 trunk line busy when either end thereof is

60

: . 65

seized, and. trunks each switch adapted to

automatwally select idle trunks.
5. In a telephone system, a two-way trunk

lme a non-nuimerical trunking switch for

each end of said line, a repeater at one end

of said trunk line adapted to control the

’ -'l: H 1
T A
. |r

‘mentioned trunk line.. -
.automatlc switch for seizing

for automatically extending conn
‘the sald trunk lm.e t.o the second selector

1 ,139,913

smtch at the other end thereof each smtch - -
adapted: to automatically extend a trunking -
eonnecﬁmn from said line in the direction of

the ealled subscriber, numerical trunking E
line, and instrumentalities operative to ren-

switches for seizing elther end of said trunk

~der both ends of smd trunk line busy when_ 3

‘either end thereof is seized.

6. In a telephone gystem, a set of two-way. o

tnmks a set of non-numerical trunking g

switches for the eaid trunks at one end
thereof, a master switch for sald set of

trlmhng

-switches, .

- %..In a telephone system, a trunk]me, an- |
other trunk line, a non-numericai trunkmg:.

swgtches repeaters for the said- ~
trunks.adapted to control said switches, an- -
other set of ion-numerical switches for sald“
trunks at the other end thereof, and another
‘master smtch for said laﬁ-mentmned set. 0f. -

switch for . automatically . connecting ome

trunk line with the other means 1ncluding
‘a repeater for contmllmg
complete metalhc line circuit, and automatic -
elther end of said ﬁrst--

'y tmnk]me an - N
one end of sa.id_-_ K
another trynk line, a non- ﬂmer--- o
’5 o
fing with the m‘i T

‘means for seizing
'8.-In a telephone. system,

trunk line,
1ca1tmnhmg tch:farautomatlc
necting the first trunk

‘trunk . line, the first trunk line having

switch, means for succmvel contm]lmg

tnmk line.

sa.ld switch oyer a

-repeal:er for contw]]mg sald trlmhng "f_f; |

gaid switches over complete metallm lme

f clrcult.s, ’

and means for ’“t"mﬂtlﬂﬂﬂx seiz- -
ing the other end of ﬂmd ﬁmt-mentmmd L

9. Ina telephene system, a__two—way tnmk; o

" line,: switches for-au \ £

ending 105
connection” from either end thereof in’ the-;:._; N

direction of the called subscriber, automatic =
switches for seizing either.end of said trunk -,

line cireuits. -
:10. In a i:elephﬁne system,

trlmk hne, automatic switches for extendmg

line, and means including” repeaters for con-.

trolling said switches over complete metalhcug i

a two-w&y;f' S

connection from either end' thereof in the;"_; -

direction of: the called subscriber, repeaters:
for said trunk line adapted to contrcl said . -

11‘":}_ |

- switches, other automatlc switches for seiz-  * ;
ing elther end of said trunk line, and means =
by which all of said switches are controlled =

over complete metallic line circuits.
11, In a telephone system, a ¢runk: hne,

first selector operative in accordance: mth'_;-f-}" -
“the first digit of the called number to seize = -
one end of sald trunk-line, a second selector -

operative in accordance with the sseond

digit of the called number to extend the : -
connection in the direction of the called sub- = .
scriber, a non-numerical tmnk:tpg switch

ection from

130
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trunk line,
Ing connection from one end of said trunk.

20
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and means including repeaters whereby said
switch and second selector are controlled
over complete metallic line circuits. _ |

12. In a telephone system, a two-way
trunk, an automatic switch for including

saild trunk in a calling connection in one
direction, another automatic switch for in-

cluding said trunk in a calling connection
in the other direction, an automatic switch

controllable over the two sides of the trunk

line In series for completing the call in one
direction, another automatic switch con-
trollable over the two sides of the trunk line
1n series for completing the call in the other
direction, and a repeater for one end of said
trunk. _ " | _
13. In a telephone svstem, a. two-wayv
an automatic switch for extend-

Iine, another automatic switch for extend-

g connection from the other end of said

trunk line, each switch controllable over the
two sides. of the trunk line in series, and a

- repeater tor one end of said trunk.

25

30

85

14. In a telephone system, a two-way
trunk line; a non-numerical trunking switch
tor each end of said line, a repeater for each

end of said trunk line, each repeater adapt-

ed “to control the switch at the other end
of the trunk line, and trunks, each switch
adapted to automatically select idle trunks.
- 15. In a telephone system, a two-way
trunk line, a non-numeriecal trunking switch
for each end of said line, a repeater for each
end of said trunk line, each repeater adapt-
ed to control the switch at the other end of
the trunk line, instrumentalities operative
to make either end of the line busy when the

- other end is seized, and trunks, each switch

40

45

adapted to automatically select idle trunks.
16. In a telephone system a two-way

trunk line, a non-numeriecal trunking switch -

for each end of said line, a repeater for each
end of sald trunk line, each repeater adapt-

-ed to control the switch at the other end of

~the trunk Ii », each switch adapeed to auto-

00

matically extend a trunking connection

from said line in the direction of the called

subscriber, numerical trunking switches for
se1zing either end of said trunk line; and in-
strumentalities operative to render either

end of said trunk line busy when the other .

- end 1s 'seized.

b5

17. In a telephone system, a '-‘tﬁo—wey

trunk line, a non-numerical trunking switch

- for each end of siid line, a repeater Tor each
~end of said trunk line,each repéater adapted
to control the switch at the other end of the

60

trunk line, instrumentalities opérative to

-make both ends of said trunk line biisy when

either end thereof is séized, and triinks, each
switch adapted to automatically select 1dle

5 . - -

 trunks.

65

18 In o telephone system, a_two-iy
yrunk line, a QOH-Ilumeriqe_l trunk]ng switch

for the op

 non-numeriddl switch, 4t each end .6f said
trifik line, means for controlling one re- -
peater to operate the sivitch at the other end

o

for each end of said lie, a repeater for each
end of said trunk line, each repeater adapt-
ed to control the switch at the other end of
the trunk line, each switch adapted to auto-
matically extend a trunking conmection
from said line in the direction of the called
subseriber, numerical trunking switches for

70

se1zing either end of said trunk line, and

instrumentalities operative to render both
ends of said trunk line busy when either end
thereof is seized. |

75

-19. In a telephone system, a set of two-

way trunks, a set of non-numerical trunk-

ing switches for the said trunks at one end
thereof, a master switch for salid set of
- trunking switches, another sef- of non- -

numerical switches for said truplkss, at the
other end thereof, another master: switch
for sald last-menticned set of tirunking
switches; and a repeater for each end of each
trunk adapted to control said switches.

20. In a telephone system, g two-way

‘trunk line, switchies for automatically ex-

tending connection from either end thereof
in the direction of the called subsecriber,
automatic switches for seizing either end
of said trunk line, and means comprising
repeaters for controlling all of said . first-

mentioned switches over complete metallic
line circuits. |

21. In a Aielephone system, . & two-ﬁey.

trunk line, aitomatic switches for extending
connection 1¥eip either end thereof in the
direction of the called subscriber,other auto-
matic switches for seizing either end of
sald trunk line, and means by which all of
sald switches are controlled over complete
metallic line circuits, including repeaters

posite end of said irunk line. |
22. In a telephone system, a two-way
trunk, an automatic switch for including

said trunk in a -calling connection in one

‘direction, another automatic switch for in-
cluding said trunk in a calling connection p

in the otlier direction, an auntomatic switch
controllable over the two sides of the trunk
line in series for completing the call in
one direction, another sutomatic switch con-
trollable over the two sides of the trunk line

1n series for completing the call in the other
direction, and a repeater for each end of said

23. In a telephone system, a two-way
trunk line, an automatic switch for extend-

ing connection from one end of said trink

30
85
90"
95‘.
100
105
110
115

120

hine, another automatic switch for extending

‘connection from the other end of said trunk
line, each switch controllable over the two
-sides of the triink line in series, "elnd"-a:.i"e.-

- peater for each efid of said trunk. . _
24. In a telephone system, a trunk line, -

125

a repeater at each end of said trunk line, a -

=

130
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of the trunk line, and means for controlling
the other repeater to eperate the other
switch.

25, In a telephone system.. a trunlx line, a
repeater at each end of said trunk line, a
non-numerical switch at each end of said
trunk line, means for controlling one repeater
to oper ate the switch at the other end of the

trunk line, and means for controlling the

other repeete1 to operate the other switeh,

Jic line circuit. -
26. In a telephone ey stem, a trunl{ lme, 2
repeater at each end ot sa,ld trunk line, a
non-numerical switch at eaeh end of said
trunk line, means for contrelling one re-

peater to operate the switch at the other end
“of the trunk line, and means for controlling

the other repeater to operate the other
switch,

Series.

97. In a telephone system, a trunk line, a

| noe-m,merleal switch asseuated with eaeh

30

39

40

. 4h

end of said trunk line for extending con-
nection from sald trunk line, other auto-
matic switches for extending a connection
to seld trunk line, a repeater for one end of

said trunk line edapted to repeat impulses

over said trunk, a cut-off relay for said non-
numerical emtehes and means for energiz-
..L:eg the cut-off rele, of the non-numerical

witeh associated w1th the end of the trunk

e*zed when said eutematle swﬂ:eht,e selze
one end of said trunk

28. In a telephone system a trunk hne
means for seizing one end of said trunk liné, a
repeater and a non-numerical switch asso-
ciated with each end of said trunk, a cut-off
relay for each of said non—numerlcal switches,

and means for energizing one of sald releys
when said trunk is seized.

29. In a telephone system, a trunk line, a

non-numerical switch assoclated with each

end of said trunk hine for extending connec- -
tion from said trunk lhine, other automatic

switches controllable over a metallic circuit
for extending a connection to said ftrunk
line, a repeater, for one end of said trunk
line adapted to repeat impulses ever said

trunk, a cut-off relay for said non-numerical
‘switches, and means for energizing the cut-

il zelay of the non-numerical switch -asso-
_ tect with the end of the trunk seized when
se‘l ¢ automatic smtches selze one end ef said

{runk.

30. In a telephone system, 2 trunk line,

for seizing one end of said trunk line, a

. repeater and a non-numerical switch asso-

uleted with each end ef sald trunk, a cut-

each repeater having means for con-
treumg the two sides of the trunk line in

1,186,012

off relay for each of said non-numerical

switches, and means for energizing one of
said rela,ys when said trunk 1s seized.

31. In a telephone system, a twe#ey
trunk line, a2 non-numerical switch at either
end of sald trunk - line. for selecting idle -

55 o

trunks extending therefrom, a repeater at
one end of said trunk line controlling the .

nen—numerleal switch at the other end there-

70
of, a pair of condensers in said trunk line, .
each repeater being controlled l1y a metal-

and means for dlscenneetmg sald COII(]_EBHSGI:: -

from said trunk line. When said repeater is
operating.

32. In a telephene system a two-wey
trunk line, a non-numerical switch at either
end of seld trunk line for selecting idle

trunks extending therefrom, a repeater at
“one end of said trunk line contr olling the
non-numerical switch at the other end there-

of, a pair of condensers in said trunk line,

gized when said repeater is operating to dis-

connect said condensers from said trunk line.

33. In atelephone system,a ‘two-way trunk

a0

_end a slow-acting relay adepted to be ener-

85
_'lme a non-numerical switéh at either end

of. said trunk line for selecting idle trunks '~ ::

extending therefrom, a repeater at one end . . -
of said trunk line contr olling, over a metdal-

lic circuit, the non-numerical switch at the 90

other end thereof, a pair of condensers in
seld trunk line, and means for disconnect-. . - -

when sald repeater is operating. -
34. In a ‘telephone - system,  a two-way

trunk line, a non-numerical switch at either -

1ng said condensers from said trunk line

95 ..:_;;

end of said trunk line for selecting idle

a metallic circuit, the non—numerlcal switch

at the other end thereof, a pair of con-

trunks extending therefrom, a repeater at
“one énd of said trunk line centrellmg, over -

100

densers in sald trunk hne and a S]ew—actlng '_ -
relay adapted to be energlzed when said re-

peater is operating to disconnect said con-
densers from said trunk line.

said trunk.
36. In a telephone system, a two—-way

“trunk line, an automatic line switch at each
end of said trunk for- extending connection

from said end, and a 1epeater at each end 1
~of said trunk. '

Signed by me at Chicago, Cook ceu‘nty’

| Ilhnels, this 29th day of Merch 1910.
means controllable over a metalli¢ circuit

- TALBOT G MARTIN
Wltnesees .

Epwarp D. FALES,
ABTHUB J R.u'.-

o 105
85, In a telephone system, a trunk line,
a repeater and an automatic non- -numerical
‘line switch connected.to one end of said
trunk, and a repeater and a non-numerical -

line switch connected to the opposite end of 1
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