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“my invention is the provision of improved
means for manually supervising the appara-.

30

UNITED STATES PATENT OFFICE.

ALEXANDER E. KEITH, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS,

70 AUTOMATIC ELECTRIC COMPANY, OF CHICAGO, TLLINOIS, A CORPORATION OF

ILLINOIS.

1,214,680,

: Application fled May 14,1907, Serial No. 373,650.

Fo all whom b may concern:

Be it known that I, Anexaspir B, e,
a citizen of the United Stutes of Americs,

and resident of Chicago, Cook county, It1-

nois, have invented a certain new and use-
ful Improvement in Supervisory Dysteins,
of whiely the following is a specification.
My invention relates to telephone systems
in general, but more particularly to auto-
matic or semi-antomatic telephone exchange
systems, and especially to systems in which,
owing to the location of some of the appa-
ratus thereof at outlying or sub-central sta-
tions, or for other reasons, it 1s not always
convenient to directly inspect such appa-

ratus.

(Generally stated, therefore, the object of

tus of a telephone exchange system, without
the necessity of diectly inspecting such ap-
paratus, . | | ) | |

.. Special objects are the provision ot means
whereby an attendant or operator sitting at
a switchboard may supervise the apparatus
and trace a call established through auto-
matic or semi-automatic or other smtable
apparatus, in case the connection 1s not ve-
leased after the two subscribers are through

talking, or in case the connection thus estab--:

lished autoimatically or otherwise was not

reledsed after being extended to the line of

the .called subscriber; the provision of a

35

40
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manual switchboard arrrangement by which

an aftendant or operator can supervise all

automatic switches, and can release any au-
tomatic switch' that may be found oftf-nor-
mal, or may report the trouble in the event

that an off -normal switch refuses to release;

the provision ofi means by which the attend-
ant or operator supervising the exchange
at the manual switchboard may know the
condition of the off-normal switch—that 1s

to say, as to whether or not it is in a fully or
a partially operated condition; the provi-
sion of means whereby the dttendant or op-

“erator may receive different kinds of busy-

- ent kinds of automatic switches, or for dis-

50

. on

£t

test signals for the purpose of finding differ-

covering different conditiens of the appara-
tus:; and the provision of certain details and
features of improvement and combinations
tending to increase the general eficiency and

serviceability of a telephone exchange sys-
‘tem of this particular character. °

- Specification of Letters Patent.

.with a ftrunk

SUPERVISORY SYSTEMNM.

Patented Feb. 6, 1917.

To the foregoing and other useful ends,

my invention consists in matters -hereinafter
“get forth and clanmed. - |

In the accompanying drawings Figures 1
and 2, taken together, show diagrammati-
~ally an established connection between call-
ing and called substations in a system em-
bodying the principles of my iuvention. The
said fgures show a district system m which
the subscribers are arranged 1n groups, each
group allotted to a given sob-central, and
the sub-centrals each being provided with

trunk lines leading to a main central office.

In the said figures the subscribers’ substa-

tions A and A" have alloted to their lines the
individual switches C and €7 located in their

réspective sub-centrals, the switch C being

controlled by the master switch D, and the

switch: C* by the similar switch mdicated at
(2. The mmin central office switcnes are
shown at B and F, and the connector H 18

located at the sub-central of the switch €7 of
the called Hine. The jack-groups ¢, " and @

| -y .
are allotted to' the first-selector, second-se-
lector anid’ connector switcn groups, respec-

tively.

Fig. 8 shows a method of arranging each

jack-group with its lamp or lamps, as the
case may be; below. -
_ Fig. 4 is a-diagrammatic view of the in-
dividual switch C and its master switch D.
- Fig. a detail view of the master
switch bank O. | |

_~PFigs. 6,7, 8, 9, 10, 11 and 12 are detail

views showing the various positions of the
impulse springs. |

-

Ifig. 13 represents .d_iagr.ammﬂtically a

district automatic exchange system.

[ig. 14 represents diagrammatically an
arrangement of the strips of jacks «, @’ and
@* shown in Figs. 1 and 2. o

The signal lamp 39 1s a group lamp for

the first-selecter-group of which the selector
T is @ member, but the jacks of the group
o are individual to their respective selectors,
‘exactly as the jack 40 is individual to the

trunk line leading to the switch E. Simi-

larly, the lamp 41 is allotted to the second-

selector-gronp of whish ¥ is a member, and

the jacks & are individual to each second:,
selector trunk. Also, the lamps 42 and 43

are common to the connector-switch-group,

and the jacks of"the group «® each comnect - * . =
line leading to a connector- 11
. . " : i . . FL L 0 . ,-L
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" The substation A may be of any suitable

or approved character. The one' shown
- comprises a receiver 2, a switch-hook 3 for

15
20
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controlling - the substation circuits, which

controlling operations are accomplished

through the medium of any suitable means,

such as the cam-arms 4, 5 and~6. Ag the
switch-hook i1s lowered the cam-arm 4 mo-

~mentarily presses the release springs 7, 8

and 9 into engagement, whereby the sub-

~station line conductors may be grounded si-
‘multaneously. _ |
down the cam-arm 5 engages the spring 10, .
~ thereby bridging the ringer 11 1in- series

When the switch-hook is

with the condenser 12 across the line. Fur-
thermore, when the switch-hook is down the

In one direction and once when rotated in
the opposite direction. The said rotary im- .
75

sald cam-arm 5 disengages the springs 13
and 14, thus- breaking- the local circuit

which includes in series the primary wind-

g 15, transmitter 16 and local battery 17.

The substation ground circuit is normally

~ broken between the ground springs 18 and
+i19 hy- the cam-arm 6; but when said springs
‘are together, ground connection is provided
to the ground post 20, and to the release e
- spring 7, asis usually the case in telephones ground post 20 for a comparatively long

b
-
r

of this type. The said substation comprises
the usual induction-coil 21 having the pri-

mary winding 15 and secondary winding
22. -Being an automatic substation it is

- provided with the usual vertical and rotary

'35

40

-impulse springs 23 and 24.  Said substation
.18, of course, provided with a- dial (not

shown) which is secured to the shaft 25,
together with the locking dog 26. Further-
more, there 15 a locking: cam 27 that locks
the dog 26 while the ypeceiver is on the
switch-hook, to prevent a rotation of the
dial.. For pperating the impulse springs 23
and 24 the. substation is

shaft, which impulse wheel carries on  its

- periphery the . so-called vertical -impulse

45

50

60

.69

~ teeth 29 and one rotary impulse tooth 80.

The said impulse teeth are so arranged that
when the dial is drawn down the impulse
spring 23 1s not ‘carried into contact with

the ground post 20, but. only as the dial

returns, whereby the vertical teeth engage

1,214,686

under side, with which the wertical impulse
teeth-29 are adapted to engage for driving
the spring 23 intermittently onto the ground
post. 20, The rotary impulse spring. 24 is
provided with somewhat similar mechanism
for driving the said rotary spring onto the
ground post once when the dial is rotated

pulse spring 24 has onm its under side a
V-shaped .member- 249 having two sides ¢

and A, and- there is in addition an auxiliary

spring 250 which works in conjunction with

the saidV-shaped member. .As shown more =
clearly in Fig. 6, the auxiliary spring 250

is provided with a lower.curved. part 7 hav--

ing -the rear section 251 curving outwardly,
as shown also in Figs. 7 to 12, inclusive.
The front section 252 of said member j is
destgned to fall just below the apex of the
V-shapéd member 249, so that the rotary
impulse tooth 30, when moved in the direc-

tion indicated by the arrows in Fig. 7, will

80

&3

pass onto the curved member 7, thus press-.

ing the rotary impulse spring 24 onto’ the

time, ‘@s shown in Fig. 8, -thus sending a

comparatively long impulse to the line. As

the impulse wheel advances, the vertical im-
pulse téeth 29 approach the lug 248 -of the
vertical impulse spring 23 (Fig. 8), and
eventually the first tooth % that meets the
lug 248 clears the said lug, as shown in
Fig. 9, but not until after the rotary im-

pulse tooth 30 clears the curved member j.

As the impulse wheel continues to advance

in the direction of the arrow in Fig. 9, the

- succeeding impulse tooth will clear the pro-

provided with an
impulse wheel 28 that 18 secured to the

-t
-t

b r

the vertical impulse spring 23 and press

1t onto the ground post 20; and after they

~ have completed their work the rotary tooth
- 30 then operates the rotary impulse spring
24. In this operation the '

: n thi subscriber’s veg-
tical line conductor 31 is first given a num-

ber of ground impulses; and then the rotaﬂ . ata
- thrg

Iine conductor 32 is given omne ground i
pulse.
dial is out of normal position the dog 26
permits the primary circuit springs 82 and

impulse spring 23 is provided with an bh-

hique- projection or lug 248 (Fig:\J G)jghﬂﬂ?

|
.
o
iy
.
“n
L]

It will be seen that as long as the

34 to separate, thus preventing the impulses
that are delivered to either line conductor ¥
- from passing to the other. The vertical

- Whereby 1 ..
called subscriber comprises the push-button *
rprmg 35 which normally; engages the don-
$

X

'E

']
F

jection 248, as shown in Fig. 10. Then
when the impulse wheel is released, first
the vertical impulse spring 28 is carried
into engagement with the ground post 20
twice, as indicated in Fig. 11, but as the

impulse wheel nears its normal position the

rotary impulse tooth 30 passes under the
curved member 7 of the auxiliary spring
250 "(F1g. 12), engaging the V-shaped mem-
ber 249 directly and for a short time only,
sending the ordinary impulse through the
medinm of the rotary 1mpulse spring 24

to the line, after which the said member.

248 I cleared; as shown in Fig. 7, as the
1rP Ise wheel reaches its normal position:
A's: Jhius described, the operations are re-
peatfd each time that the dial is oper-
ateg and the number of impulses produced

igh the medium of the vertical impulse
s,:ﬂgl‘i_u:lg 23 1s-accurately and definitely deter-
mined at each operation of the dial by the
pirticular finger-hole which the subscriber
reviously -selects on the dial. .~ Means
the subscriber may . signal the

ct point 36; but whenthe button 37 is

90
95
100
105I
110
115
120 ,
1.25'

130 .
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~ pressed the spring 35 engages the contact
- point 38, whereby the vertical line conduc-
~ tor 31 may be grounded. Furthermore, the
‘telephone 'is ‘'so constructed that when the

s dial goes forward the rotary impulse tooth

- 30 presses the rotary impulse spring 24 so
- that 1t will come in contact with the ground

*_post' 20, whereby a preliminary ground im-
- pulse is sent to the rotary side of the line;
and when the dial returns, the impulse to"

' the rotary side is then broken, at which
- time the impulses are sent to the vertical
- side of the line. Such a substation .is de-
scribed in United States patent

. December 21, 1906 The substation may
‘also ‘bé provided with 'a governor (not

~.shown) for controlling the speed of the im-

- pulse wheel 28 and the switch-hook 3, which
20 may be of any suitable or known design. -
~ The mdividual or line switch
- 18 of the general form disclosed
- United States patent application, Serial No.

j"":';25 comprises’ a plunger 44, plunger arm 45,
+ bridge-cut-off relay 46, trip magnet 47 and
- switch-release magnet 48, all of which are

-

[
abl
'

shaft GO the notch 61 is in engagement with

the flange or web of the shaft 60, and when

-1 shding engagement the huly rests in the
position shown by the dotted lines in Fig.
4—that is, when the plunger shaft is oper-.
~ated the plunger 44 is not carried along with

the locked plungers, but remains 1m the

~dotted position, the plunger shaft sliding

70

S e 4 . o=
upon the end 59. The general operation of

the switch 1s as follows: The trip magnet 47

75

18 energized by a preliminary impulse, and
the armature 51 1is attracted against the

I ' PR A pli C ﬂi‘i 011
of John Ericks(}n; Serial No. 343}043_}_. flod

C (Fig. 4) -

1 my prior

811,327, filed April 12,1906, The said switch

* built about a switch-base or. frame (not

o shown). : The said switch-release magnet 1s
' 30

.+~ oted on a pin 50 which rises from the base

provided with an armature 49 that is piv-

" of the \switch. The said armature carries

. pivotally secured on its end a second arma-
., ture 51 that is controlled by the trip magnet
85,47, The pin 52 about- which the armature

- .- 81 oscillates is carried on the end of the ar-

" 'mature 49. The plunger 44 is pivotally se- -

" cured by the pin 53 to the plunger arm 45,

-

. ‘which latter is in turn pivoted to a pin 54

that rises from *he switch-frame. The lug
- -3b.1s stamped out of the side of the frame
. ~and is provided as a stop or rest for the ar-
- ..mature 49. Upon the armature 51 is seé-

.

15 spring 57 on the end of the plunger arm 45.

cured the catch spring 56 for engaging the

Furthermore, the said line switch is pro--

- vided- with a bank of terminals, usually ten-

- in number but only one of which is shown
. - at Qin Fig. 4. Asshown, the said terminal
B0 0!

e
]
N

Q 1s not 1n its true position with respect to

.82 s correspandingly turned, all for the
%urpnse of making the illustration cledrer.

85 64, 65 and 86, 67 and 68, and 69 and 70,

The terminal (J comprises the springs 63 and.

The said springs are normally disconne ted

from-each other, but-are driven into contact

K

| et 44 operates. Normally the plunger 44
‘ﬂ'3"|‘§§;'11jfaf,._'.'-'*’jh'owemt;,;réta_ined, out of engagement with.
©the lme switch bank and in either locked
with the plunger--

TR

or sliding engagement . _
| gbntﬁollnig shaft 60, which latter is operated
© by the er switch D,
6% 4415 in locked ~ngagement with the

plunger

In the above mentioned order when, the plun-

master switch D. When the plunger . after. T+ comprises the following defails:

A motor magnet 71 for operating the ratchet

magnet cores. When the armature 51 (Fig.
4} 15 attracted the cateh 56 slides out of con-
tact with the end 57 of the plunger arm 45,

20
—and the said plunger arm 43, owing to the
tension of the spring 58, moves about the

pin 54 and.thrusts the plunger 44 into the - .

bank terminal Q shown in INg. 4, and when

- the trip magnet again: deénergizes, the trip
armature 51 falls against the end- of the
plunger arm 45, The switch is restored
when the release magnet 48 becomes ener-
‘gized, whereby the armature 49 is attracted,
and accordingly the trip armature 51 is
~moved upwardly until the catch 56 again

slides over the end 57; then when the release
magnet 48 becomes deénergized the arma-

ture 49 returns to normal position and re-
mains at rest against the stop 55.  FPurther-
more, since the plunger arm 45 1s now in

engagement with the armature 51, the said

53

90

plunger arm is also moved about the pin 54,

‘whereby the plunger 44 is moved from the
terminal (). Also, since the plunger shaft
has advanced one step, the hub 59 of the

plunger 44 comes to rest in.the position

shown by the dotted lines in Fig. 4, against

the plunger-shaft 60, and as the said plunger

‘shaft advances each time an idle trunk is

seized, the plunger 44 is not advanced, but

since the slot 61 is not in engagement with

the plonger shaft 60. After all the trunk
lines have been successively se1zed, and the

shaft 60 1s released from its last

sald shaft the | |
and picks up the plunger 44, when the saddle

position,

e OV 11 ue resp -of the said shaft, over which the slot 61 nor-.
- the swing of the (i)lunger 44, and the bushing -

malily rides, arrives at the position at which

the plunger 44 whas. originally released.

From thence on the plunger 44 is carried by

turns to pick up said plunger, the switch C

en starts toward starting point

109

105

‘remains in this position opposite the trunk
terminal from which it has just disengaged,

115

the shaft 60 tmti'l_:it is again released when -
another call 1s made. But 1f, after the plun-

120
ger 18 released, and before the shaft 60 re-

is again operated, the plunger 44 agaln en- -~
gages the same terminal Q. The master

switch D, which may be of any suitable or
approved type, is provided for operating the .
‘plunger shaft -60, and for controlling cer-

125

tain circuits that will be disclosed herein- . -

L4

13>




~in constant engagement with the bank .O,
and to maintain some one of the 5egments
a® in electrical connection with the common
-segment 74. The wiper 75 .is operated in a
- step-by-step manner by the ratcllet wheel 72
-throutrh the medium of a cam member 76
r?ldly secured to- the szud ‘wiper 75, and

: a.1 0

: 20

~ Wheel T 2 Wthh latter 18 de51 ed for op-
erating the plunger shaft 60, and a differ-

ential relay 73 for controlling ‘the energizing

circuit of .the motor ‘magnet 71. The smd
master switch also has a bank ) comprising -
~a plurality of individual contact segments
ad and a metallm segment 74, as shown - 1n

Fig. 4. The wiper 75 is adapted to remain

ted to successively engage the pins 77,

T8, 7 9 and 80 upon the-said ratchet wheel
72 9. The motor magnet 71 is provided with
~an armature 81 upon the end of which. there
1s: suitably  secured a pawl 82. Kach time
that the said magnet 1s energized the pawl

. 82 engages the ratchet wheel 72, advancing

the latter one step. It will be nc.-tlced there-

| . -fore, that as the ratchet . wheel 72 advances

30

- 3b6

40

the wiper 75 is moved step by step from
right to left,-and when the pin 77, for in-
stance, clea.ls the cam 76, the retraetmg-

“spring 83 resteres the wiper 75 to its first
- position at the right of the bank O and in-
engagement with the first segment 84. The
sald motor magnet 71 1s provlded with a
couple of interrupter springs 85 and 86 that.
are included in the energizing circuit of the
said motor magnet, which energizing circuit

“also comprises the springs,87 and 88 con-
trolled by the differential relay 73.  There-

fore, Whenever the differential relay 73 1s
energ1zed the springs 87 and 88 are pressed

into contact and the motor magnet 71 op-

erates intermittently as long as the differen-

- tial relay 73 remains energized. Further-

45

50

more, it 1s assumed that the terminal Q of

the llne switch C is the first terminal of the

line switch bank. While the plunger 44 is
in normal engagement with the shaft 60 1t 1s
retained in front of said terminal by the
~ plunger. shaft 60, whenever the master

switch wiper 75 is in engagement with the
bank segment 84; but as the motor magnuet

71 advances the WlpEI 75 onto the second
“segment 89, the said plunger and all idle

plungers %111111;1,1]3? engaging the shaft GO

60

are carried opposite the next terminal of the
line switch bank. The master switch bank

O (Flg 5) .comprises the individual seg- -.

ments ¢® separated from the common se

ment 74 by the 1nsulatmg strip 263. It wi 1 '

be seen that after the wiper 75 passes over
the segments from right to left and engages

the Jast segmmt 164, then on the next step:

the wiper 75 passes 'from the extreme . left

- contanct 1.64 to the contact 84 on the extreme

~-right; but in passing from this extreme:po-.
sition to the other the upper - part of ‘the
' wiper 75 siides on the 1usulated member 254,

. \tj i

being ten in t

P R o 1,214,336_ 1

"This 'pr(}ﬂsmn is made in order that the in-
‘dividual segments may not be bmugh‘* into

contact with the common segment 74, where-
by some interference with the successful op-
eration of the master switch might be expe-
rienced. It should be noted that in each

common piece. The springs 64, however, are
individual—that 1s, there 15 f_me separate and
distinct spmn% for every terminal @, there

e bank. The springs 65, 67,

79

‘switch bank all of ‘the springs 63 are per-
manently connected and may be made of one

75

68 and 89, like the bp]:mgs 1»3 are also com-' '

mon, and the springs 66 ELIId 70, like the
springs 64, are individual. For every bank

- ferminal Q there i1s a frunk line of three
coriductors 90, 91 and 92 leiding to a se-

80

lector and there is also a Mor mal trunk line
comprising the conductors ¥8, 94 and 95

leading to the connector banks. The sub-
scriber’s line . conductors 31 and 32 termi-

~nate in the springs 63 and 65 which, as has

been stated, are common springs. - When the

85

subscriber operates the line switch. C, and

“the plunge1 44 engages the terminal Q, the
subscriber’s line conductors 31 and 32 are ex-
‘tended to the vertical and mt%ry trunk con-

‘ductors 90 and 91 and thence to the switch E-

90

‘The first-selector switch E is the same as

the selector-switch diselosed in United States
Letters Patent No. 815,321, granted March

85

13, 1906, to Keith, Erickson & Lorickson, |
Wltll the exeeptmn that there are no normal -

conduetors, such as the nmmal conductors

of the selector switch disclosed in said pat-

ent. There is also no necessity in the selec-

it 18 also omitted, and the line relayb are

connected {:hre(.,tlsr to°the battery lead. The
private normal conductor 1s of no utility in
connection with the selector-switch I, and

is-also omitted. The vertical magnet (}6 and

100

‘tor-switch X for a bridge-cut-off relay, and |

the rotary magnet 97, the release magnet 98

and the prwate mftgnet 99 will be recog-

nized and understood. The said plithe

magnet 99, -of course, controls the side

116

switch wipers 100, 101, 102, 103 and 104, the . -
sald private magnet also mntrmlmg the cir- ,

cuit of the vertical magnet 96 in the usunal

manner by means-§f the springs 105 and.
106, but not the circuit of the release mag-

net, as the release magnet spring is omitted.
The vertical movement of the switch-shaft,
and therefore, of the wipers 119, 120 and
121, 1s controlled by the vertical magnet 96,
and the rotary movement by the rfjmry

115

120

magnet 97, the rotary magnet circuit being

provided with the usual interrupter springs
-107. 'The Qperatne magnefs of the switch

are, of course, controlled by the subscriber

12

-thrmwh the medlum of the vertlwl and ro-
tary. Tine relays 108 and 109, as is well =~
 known. Said relays have’ under their con-
.. trol-the usual springs 110; 111 and 112, and -

1 addltmn the unk-relea% pr‘lllD.’S 112




1,214,688 - -
and 114, whereby the said switch may be re- whereby he may operate the connector
leased when the side switch wipers are in  switch to call in on a busy line. ‘In addi-- _
first or second position. By means of the tion, the connector switch H 1s provided = .

- back-release relay 115 - the. release -of the with the relay 144 by means of. which the
5 switch E g brought about after the sicde condensers 140- and 141 may be short-cir- »0 .
switch has passed to third positton. In ad-  cuited when it is desired to test-out on a line - |
dition, the said switch is proded with g through the connector' switeh. The relay = *
normal arm 116 which, when the shaft is 145 operates to close a circuit through the
raised one step or more, permits the springs lamp 42 when the connector trunk Iine eon-
10 117 and 118 to engage, whereby the rotary - ductors are seized. The relay 142 is pro- s
- trunk conductor 91 becomes connected with vided for controtling the civeuit of the sig-
the side switch wiper 101. The relay 122 nal lamp 1392¢ which, when glowing, indi- o
operates to close a circuit through the lamp  cates to the exchange attendant-that some
39 when the side switch wiper 104 is in first * connector switeh of the groupy to which the
15 position, and when the line switch bank . said lamp is allotted falled t6 release when 80
springs 69 and 70 are in cugagement. - the second-selector was released. The con- B
The second-selector switch B 15 like the mnector switch shaft (not shown) is provided =~
first-selector switeh b, with two ex ceptions, ‘with the normal arm 140* which, when the
namely the trunk-release spring 193 and the - shaft rises, permits the springs 1412 and 142+
20 release. -I*ﬁfﬁ.ﬂ;}r Sprfig;ng 124, ill.ﬁtﬁﬂﬂ ».::-:E hemg- t{)_-{a_ltg.g':f;gej wlmrebyf.grmmd; 18 supplied to the gn
~ connected directly to ground, as in the selec. spring of relay 142. The central office is
tor K, are connected with the private trunk equipped with busy-signaling apparatus of
conductor. urthermore, the second-selec- any suitable design - comprising - an inter-
tor ¥ 1 provided with the resistance 255 by rupter 1 series with the primary winding -
45 means of which the selector may be released = of the induection-ecoil as, for example, shown gg

from the jack 232 independently of the firss- at K, wherehy g busy-signaling current 1s.
selector or connector switches, =~ o mduced in the secondary winding of the
The connector switch I may also be of gaid coil.. R A S
any suitable or approved type, for instance A clearer understanding of the operation
80 of thes genera] type deseribed in United of my improved system may be obtained 95
. Dtates Letters Patent No. 815,178, granted  frem its action whén one ‘subseriber calls -
. Mareh 13, 1906, to Keith, Erickson & Erick-  another, Assume, for example, that the sub-
- son, and. provided with certain mprove-  seriber at sithstation A desires to call the
ments. “The mechanical details of the first- subscriber at substation ‘A’ to which 18 al-
35 gelector and connector, as is well known, lotted the line #2220, =~ - 100
- are very much the same, although there is T, call the number 2220 the subscriber at -
“material difference in bhe circuits. The con- substation A operates the calling device Qilm,
nector switeh shaft (not shown), like the in the well-known manner, for each digit.
o first-seloctor’, switeh shaff, eca rries the Tine The preliminary im pudse for operatin o the -
40 wipers 125 and 126 and the private wiper  line switeh occurs when the e’é.llingf sub- 10¥
127, The 'ﬁiﬂiﬁlﬂlwﬁt'GK"-um‘-vitei} 13 also _con-  geriber rotates the dial for the first digit, '
trolled by the calling subscriber: through the whereby the rotary impulse spring 24 s
medium of the vertical and rotary line re- pressed against the ground post 20, as ex-
- lays 128 -and 129, The vertical line, relay’ plained. As a result the trip magnet 47 of
45 128 directly controls the vertical magnet 130  the line switch O i energized. by a flow of 110
—and- aiso  the rotary’ magnet 131 and the current from, ground G” to the springs 18 -
_ringer relay 132, The office of the vertical and 19, ground post 20, impulse spring. 24
© magnet 130 is to give the shaft and shaft - to the rotary line conductor 32, conductor
o wipers their vertical motion, and the rotary 133, ent-off relay springs 154 and 155 to the >
50° magnet 131 1mparts to the shaft and shaft trip miagnet 47, thence through said trip 11§
 Wipers 4 rotary or -::rimular motion. The ro- magnet to the ﬁﬂﬁdut:tmj 1{1[), springs 157 -
tary line relay controls the. private magnet and 158 of the relay 159 to the battery lead
138 which, under certain conditions, in turn 160, thence through battery B to ground G.
. controls the vertical and rotary magnets 130 As soon as the trip magnet 47 energizes, the
59 and 131, the release magnet 134, and also the: armature 51 1s attracted, and the plunger 44 120
~ side switch wipers 1385, 136, 137, 188 and s liberated and thrust imto the bank ter- -
139, The side switeh of the connector, like minal Q by the spring 58. When the plunger
the side switch of the ﬁ'i::ss't——gﬁalectmfﬁ has a 44 engages the bank terminal (J an ener-
normal or first position, a second position” gizine cireuit is closed through the motor
and a third position. The release -magnet magnet relay 73, which. in turn operates to
134 1s also controlled by the line relays 128 - close a cirenit through the motor magnet 71,

and 129 conjointly. By the condensers 140 The motor magnet then operates to advance
and 141 the cireuit through the connector 18 all of the idle plungers in locking engage-
civided into two se¢tions. The back relay rwent with the shaft 60 opposite the next

95 145 gives to the operatoror wire-chief means ldle bank terminal corresponding to the ter- 130

128 -
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;"mmal Q The circmt through the relay
_extends from ground G* through the wind-
~ing 161 of the :relay 73, through the aux-
lhary relay 159, sagment T4, ‘wiper arm 75,
segment 84, conductor 162, bank termmal :
gprings 70 and 69, release ma
| lead 160, thence thraugh battery B
- torground G. - Although this circuit includes’’
- 'the release magnet 48,the said magnet. does .
not operatively: enarglze since the windings
" of the relay 78 are Wound to a high resist-
“ance while- the wmdmg of the release mag-
_net is comparatively low. The relay 73 upon
. energizing ‘operptes to place the sprmgs 87
15
" pleted through the motor ma
‘- elreuit extendmg from groun
~i:he springs 88 and 87, motor mugnet 7 1,
©,. springs 86 and 85 to the battery lead 160 ‘
‘20 thence thrmlgh battery B to ground G. The-'
~ .. 'motor magnet 71 upon energizing sattracts
. .its armature 81, whereby
. gages the ratchet Wheel 72 and rotates the
“When the armature 81 -

~the motor magn

.- battery

10

- said wheel one step.
25
o sprm
. :ing.the energizing circuit t

~tor magnet.

30

~all idle

~ locked ]imsﬂ:mn, one step _
al corrésponding to the terminal Q. .

‘i“

gnet 48 to the

and 88 in-contact, whereby a circuit is com-

the

pawl 82 en-

1S attracted agamst ‘the magnet. cores the

rough the mo-

plungérs that may
to another trunk
termin

~ Also, the wiper 75 is carried from the con-

35

40

tact point 8

springs are pressed into contact: 63 and 64,

65 and 66, 67 and 68, and 69 and 70. The

' engmgement of the sprmgs 67 and 68 es--

45

tablishes a circuit from ground G* by way
of the normal conductor 95 to the connector
private -bank contacts correaprmdmg to the

line that terminates in the line switch C,

whereby a guarding potential is set up to

' prevent any subscriber from calling the said

50

55

60

- 80

“normal conductor: 95,
‘nector private banks.

line after the calling subscriber at substa-
tion A operates his dial j re}i‘
‘ing a call, as explainé

which the said guardmg potential 1s es-
tablished extends from

the bank springs 67 and 68, to the

privite

the springs 67 and 68 also closes a circuit

through the cut-off relay 46, said circuit ex-
emlmfr from frround G4 thr ough the springs

67 and 068, cond-uctor 163, relay 46 to the bat-
tery

lead 160, "thence thmugh battery B to

rrrmmd G. The said relay, upon energizing,

hreaks the contact between the springs 154

and 155, whereby the rotary line conductor

3
‘net 47,

“from . battery

‘ to the said contact
s. derstood. that the

et 71. said.
75 to the last contact
step,

85'and 86 dlsengag ili:he,re,by break-

The cam-arm 76 being in en-
gagement with the pin 77. 1 operated to ad-
vance the plunger. ahaft 60, an consequently,_
be in. normal

G

magnet 71 from
which corresponds to the ter- -
minal Q, to the- contact point 89; which lat-
~ter cor responds to the terminal before which
the advanced idle plungers are now resting. -
At the instant that the said plunger 44 en-
ters the said bank terminal Q the following

ment with the second segment
plunger shaft 60 when thus adv anced one

aratory to mak-.
he circuit over

ound G* through

thence to the .con- -
The engagement of

- '122'14 683 St

32 becomes dlsconnected from tha tl‘lp ma,g-

bank contact 84 over the following circuit:
B to the battery

ank termmal Q, bein

‘master ‘switch

The closure of connection. between
the s(,{)rmgs 69 and .70 also -establishes a
guarding potential at the

the first bank terminal of the line switch
bank, ‘corresponds to the first segment 81

potentml ‘protects  the -seized “trunk con-

ductors 90, 91 and 92 from being seized by g¢
‘other. plungers "Suppose that the master
LA hwough, -

gwitch has opera.ted and carried the wiper.
pomt 164. Now, when. -

of the master switch bank Q.. This guarding

the motor magnet 71 operates for the next .

erates to close an energlzmg circuit through

the wiper. 75 engages the contact point
84 upon which there 1 1S a guarding potential. -
 An energizing ‘circuit. is establlshed through
the differential relay 73, which in turn op-

et 71.. The current through ‘

856

90

the said relay 73 flows from the said con-

tact 84 through the wiper 75 to the common
segment ¢4, relay 159, thmugh the winding

161 of the dlffelentld,l relay 73 .to ground-_ﬁ,
When the differential relay 73 attracts
Springs
87 and 88 are ‘pressed into -contact, thereby

its armature the differential relay s
closing an energizing circuit, for tha mﬂtor

springs 87 and 88, through' the motor mag-

ground G* through the said

95

106
net 71, springs 86 and.85, thence to the bat-

tery. Tead 160, and through battery B to. -

. ground G. The motor magnef then operates,
- as previously explained, to rotate the ratchet

wheel 72 one step ‘for advancing the plunger
shaft 60 oné-step, and the master switch

105

bank. w1per 75 one step also, inte engage-

89, The

step carries all idle plungers that are in

locking engagement with the said shaft op-

116

posite the next bank terminal, as previously
explained. - If there should be a guarding
potentlal at the bank segment 89 of the mas-

ter switch bank, the differential relay 73

Wlll then remain enérrn?ed whereby the en-

erglzing circuit- thmut‘rh the motor. magnet

71 is again completed When the motor mag-
net springs 85 and 86 again engage. - As a

result the motor magnet 71 18 again Op- -
erated, Whereby the plunﬂer shaft 60 and
“the master switch wiper 75 are advanced
“another step. - This process continues as long
as the wiper

75 continues to find aegmanta
with guar dmg potentials,
idle segment is found, lmwevel the energiz-
ing circuit through the differ entml rehv 03

‘18 broken, at which time the said relay in

turn breaks the energizing curcuit for the
motm magnet 71 until the next subscriber

"As soon as. an 12

130

lead 160, 7 o
thence through the release magnet 48 and -
'springs 69 and 70 over the conductor 162 ©

oint 84, It will be un-. .
g 78




‘makes a call.

o

IFurthermore, the closure in

- contact of the springs 69 and 70 completes

an -energizing circuit through the lamp re-

lay 122 “of the first- %@lmm‘r E, said eircuit

‘extending from ground G? thx'cmgh the 1amp
relay 1‘9"7’ to the side switch wiper 104, con-

tact pmnt 165, conductor 91, %]Uw-af:tmg re-

lease relay 166, bank 5131’*111'::':-; 70 and 69,
“through the release magnet 48, to the baitﬁr}r

10

15

oand 168 1o contact,
.{‘I{J‘-Ld through the mgnal lamp 39 extending
from gv mmd (3t

20

25

30

 sition the lamp relay

35

40

5

50

-been seized by a line 3W1tr:h
-when the relay 122 energizes, the springs 146
‘and 147 are pressed into engagement, where-

by the busy-signaling mdchme I is connected
90 .

thmuwh battm B and to

lead 160, thence
oround (_,r.

in this ulr:-mt the said' magnet and l'ela,y
do not ener ufue, since the lamp velay 122

wound to a high resistance.
122 upon energizing closes the spr Ings 1{}7
whereby a circult is

through the springs 16?
anid 1(}8 through the la np 39 to the con-
ductor’ 16*‘} and to the battery lead 160,
thence thrmmh battery B and to ground G.
The ginwmﬂ of this lamp indicates to the

~exchange attendant that a first-selector of

the group to which the lamp 1s allotted has
K urthermm e,

to the vertical hmﬁ trunk conducter
through the side switeh wiper 100, When
the side switch wiper 104 passes to third po-
122 defnergizes and
the signal disappears. The closure of COTL~
nection between the springs 63 and 64 ex-

tends the calling subscriber’s vertical line -

conductor 51 to the vertical tr unk conductorr

90, and to the side switch wiper 100 of the -
'lns,t-szelef,tm* | DIN

The closure of contact be-
tween the springs 65 and 66 in a similar
manner extends the subscriber’s rotary line

conductor 32 to thr& rotary trunk conduetor
wtablished con-

91. The subscriber has thus e

nection with the selector I, and now when

the dial retians to normal ]}{mﬂ:mll the 1m-
"pulﬁ{* springs. are operated for the first digit.

<The first digit being 2 the subseriber oper-
ateq his dial accor dmﬂy,, grounding the ver-

-u-l‘

tical’ ]11.'1&&*01]{111{*13{11‘ 31 each time that the |

sprm*r 23 is pressed onto the ground post
As a result the vertical line relay 108

- {Jf the first- selector E is energized by a ﬂ{}w

55

60

65

of current irmn the whﬂmtmn umum"i (7
through the springs 18 and 19 to th{, ground
post (] thence through the spring 23 to the
vutml[ Jine. r-m]dwtm 31, line swx».tch bhank

springs 63 and 64, ver L}u:ml trunk conductor.

90, side switch wiper 100 of the selector E,

contact ]mmt 170, vertical line relav 108 to

the battery lead 160,

I3 and to ground (.
tml] line mhl‘, 108 energizes, the line I"PL‘LV

thence through battery

spring 111 1s pressed onto the oronnd spring

110. The vertical magnet 96 1s thmdw ener-
gum.l md the mper& 11@ 120 and 121 of the

1,214,686

G through the springs 110 and 111,

96, thence to the battery

Though the mleaae ms ﬂ':nﬂl; 48 and
slow-acting release relay 166 are included.

The lamp IELW'

to. second position,
“tact points 172
eround G.
'Imd{a.

the side switch in second position. |
energizing circuit for said private magnet

Each the Hmt the ver-

"

Seleﬁtﬂf 14 ai‘é raise& to the sgmmli':'bank 'Iével'

-and to a point opposite the first' contact of
The energizing circuit for the

sald level.
said vertical magnet 96 extends from ground

SPrings 105 and 166 to the ver twal magnet
thmu#h battery B to ground G.

private .

lead 160, and
The spring

T0 |

24 18 then pressed -onto the ground post 20,

orounding the rotary line Gondu(,tor 32 and
energizing, therefore, the rotary e relay
109 of the selector E.
rent passes -from ground G’ ‘to the rotary
hre conductor 32,
the line switch bank springs 65 and 66, ro-

and 118, side switeh w 1per 101 of' the se-

lector E, contact point 171 to the rotary line
relay i(}f} thence to the battery lead 160, and
‘through battery B to ground G.
tary line relay upon. ﬁpemtmﬂ presses the

The o~

The energizing cur-.

5

tl‘iﬂﬂce it. lows through
86
tary érunk conductor 91, normal .sprmms, 117

85 .

line relay spring 112 onto the ground sprlnfr |

110, thereby estabhahmg a circuit ‘throu é
the private magnet 99 from. ‘ground |

through the springs 110 and 112 to the pri-.
vate magnet 99, and through the saidy mag
-net to battery lead 160, thence thmugh bat-
tery B to ground G. "The private magnet
upon energizing and deénergizing permltﬁa |
the selector side switch to pass from first.
permitting the side

90

05

sw*1tc]=rm*1pets 102 and 103 to engage the con- -

wiper ]02 and the contact point 172 sets up

thwuwh the side switch wiper 102, mterrup-
ter spring. 107, rotary m

tery lead 160 and then through battery B to

mmmtea to rotate the wipers 119, 120 and

121 of the selector I into en':rafrement with

magnet 97 to the bat-

and 173, 1'e~=,pef-twe1y The -
‘closure of connection between the side switch -
100
an energizing circuit for the rotary m‘lgnet -
97 from ground G® to the contact. pmnt 172, -

105

The said rotary Il”l.:lgllet 97 then

a trunk line leading to some 1dk second-

selector switch, and in the particular case
cmmdwutwn to" the selector-switch

¥. If the wipers have to pass over busy

*mek lines, then as soon as the private wiper

£21 engages s grounded contact point the
private magnet ‘?1" energizes again, lu‘){'l{mg

The

110

115

extends from the grounded terminal G of .

battery B through an occupying switch (not
shown) to the private wiper 121, thence

over the conductor 174 and thmugh the

120

back-release relay 115 to the side switch

te 1*
wrmmd (.

lead. 160, and through battery I to
The private magnet 99 upon

thus. bemmmg energized . locks the side
switch wiper 102 1n engagpment with the

orounded contact point 172, whereby the

_I'Gta.ry magnet 97 will be energlzed Step by

wiper 103, contact point 173, prwate magnet: '
99, ﬂlence through said nmgnet to the bat-

125

130
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%0

25

3
-pomt 172,

40

45

- 35

¢

number called being

step until the Wlpers ALE (‘*arried bwnnd the
At the instant that the

Ias tbuf:}? trank bne.
private wiper leaves the lakt busy i':Olltﬂ.ﬂt
point the energizing circuit threug the pri-

tien.

switch €0 Lm*d position as soon as the wipers
21e (ﬂwwd mto engagenient, with' the first
trunl Jine.

{‘f}nduﬂt{uw 175 ‘and 176, which.in this case

1t s assumed fead to the seleator-switch T,
., of course,
as soon as the side switeh w }“""-u‘t:' 100 and:

The extenzion of Uhrﬁ‘ line oceurs

18] engage a,rhu coatact I ints 17 7 and 178,
respect wiw - Mot onl¥'ig the subscriber’s
line thus e: fenﬂm bub a Wlal‘dlﬂff potential

1§ also e established at the private wiper 121,

when the side swilch wiper 103 passes (}nt@

the ground contact point 179, for protecting

the Eem—-d frunk lme against inteiterence by

other mhmﬂ' sibg {‘ITbel‘& - Thig ﬂuarr]mff
potential is estﬁmh%ned LU0 gr ound G* to
the comtact peorat 179

vate wiper 121, Jt will be necessary, of
course, that the tﬂLI‘gm ing circuit for the
rohs w mmagnet 97, to vz*hmh referemce has
ﬁh*muv been a*mﬂﬂ be destroved when the
idls trunk line is f}r‘*ed, This occurs when
the side switeh w pi; 102 leaves the contact
Az, woen the side switeh wiper
103 passes fo thzm position in contact with
the contact point 179 an energizing cireuit

is established throngh the lﬂmp rdw 180 of
mieraﬂmfr from groand G°
back:.
release relay 115, conductor 174, blmft wiper

the selector 7.
imjﬂhﬂh the side 5wm*h Wlpez 103

121, ﬂm‘!d ictor 1‘%1 side switch wiper 182,
'i.mp relay 180 to the a}aLLﬂN, lead 160,
thence through battery B and to ground G-

The relay upon energizing (}i",ﬁt*?fut%’?"—; to close

in contact the SPrIngs 185 atidd 184 and the
ql“‘!‘iﬂ”” 18 syl 186,
the «a‘f’*ungm 188 and 184 closes crrenit
through the group lamp 41, The glowing of
fhe said lamp ndicates to the e mh.«_mge at-

endant that some selector-switch of the

'*.

frreup 16 Mmh selector B J,!“]OIHIF‘ has esn

i ne lnmp corn ntinues to- ﬂhﬁw as 11’}13"”’?
AS any of its group ':atl!»‘i{“f'f}lw are serzed and
the side switch remaing in first position.

The engagement of the %‘;’)rmm 185 and 186
H}I’Hl{i‘f‘t the bugy-sigmaling machine J with
thn i;rmll{ Wﬂﬂl?{*fm 175 vhrwfrh the side
switeh wiper 187, "1“”1{3 &{*L(}rjﬁ {]wzt of the
2, the calling ':*ubsf,tuhb

Ao operates his dnl Ace s}rumn‘];, 45 a re-

sult ;f”wﬂﬁ ng the verbieal Jine conductor 81
whon bae wg}n'n"afs 23 meets the gronnd post 29,
The vertics) line relay 1:18 of the switeh I

selzed,

11, ho wover, there dare no. bz}sy trunk -
lines, the rotary magnet 97 releases the side’

As soonag  the side switch passes
to third p@&,mmm} as stated, the subseriber’s
line conduectors 31 and 3% are extended to the -
“digit,

thencs uhi@ﬁ”‘h the
-side switch wiper 105 and through. the back-
release relay 115, conductor iﬂ to the pri-

from ground G2 to said lam

SPrings
rectly on the vertical trunk conductor 192,

The engagement of

13, there*ore energued twme by 2 ﬂow of

-current from . the substation' ground G’ to-

the vertical line conductor 31, thence through E

the vertical trunk conductor 90, thence to the

“the line switch bank spl'!ngs 63 and 64 to
vate magnet 99 is destroyed; and as a reault.".-
the selector side switeh passes to thi v posi-

70

side switch wiper 100 of the selectﬁr E, con-

‘second digit 2 in the same.manner in which
the fivst: seiector I was operated for the first
After the switch F. comes to rest its =
q}mft wipers 189,-1906 and 191 are in engage:
ment with the trunk conductors 192, 193 and
194, respectively, which lead 1o the {'onnector |
‘H." An energizing circuit is established
throngh the lamp relay 145, which operates.
to close in contact the springs 148 and 149,
and 150 and 151. The relay 145 performs-
“the same functions with respect to the trunk

onductors 192 and 193 that the relays. 180

and 122 perform in connection with their re-
spective trunk limes—that is,

when

the

tact point 177, vertical line wiper 119 ver-
‘tical trank conductor 175, side switch WIIJB-I' |
g 187, vertical line relay 188 to the battery
N :lﬁﬁd 160, thence through battery B to ground
(. The selector switch I is operated for the

75

‘85

90

springs 148 and 149 are pressed into contact -

the lamp 42 is lighted by a ﬂow of current

At the same
t1me the closure of contact between the
150 and 151 puts a busy-signal di-

05

Furthermore, when the side switch wiper

244 of the selector T passes to third position
an energizing circuit is closed through the

relay 142 of H 16 conuector H.  This clrcmt

extends :i'mm ground (** through the side

switch wiper 94:4 release relay ,31{,».,, private
shaft wiper 191, mnductm 194, through the

“winding of the rplav 142 to the battery lead

160, and through ﬂ-ﬂttEI‘}" B to ground G.

- W’lmn the side S‘mtc‘*h wiper 139 passes to

secoud position the energizing. eircuit
through the Iamp relay 145 remains un-
hmhen bhut when the L}lde switch passes to

third p(}smﬂn a cirenit 15 closed through the
- lamp 43,

The glowing of this ]amp indi-
cates to the emh*m% ‘lttl&n[[{ll}t that a comn-
nector of ‘the groep to whmh the lamp is
allotted has operated and established con-

neetion with some line. The ground 1m-
27’“1‘3‘33 from the substation to the line con-
dnetors for the last two digits—namely the
third ond fointh—are {hzected toward the
connector H. I or the thud digit 2 the ver-

- tical 1mpulse spring 23 is pusse{] onto. the
ground post 20 twice, whereby an energizing
yeryent s closed through the

vertical line re-
hw ‘198, This cireuit extends from or mmd
(" thro Hﬂi the ground post 20, spring 23,
ne eondueion ‘H., springs 63 qénd 64, trunk
conductors 30 175 and 192 , Springs rlf) H antl
104, *s,-"(\rtmh
lead 166G, 4h:
oroun:d G,

"“mmmh
Rm;a Lino t]mi the vertical line

100
105
110
115

120

125

L Tﬁi}ay 198 to the battery
battery B to

refay 128 i suevgived the line relay springs 180

e .
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the line #2220,

to second ]mmtl(:-n

wiper 137 engages the contact
'“‘lml{l]]’]” pnu-nt al 1s established for protect-

contact of the called line.

1,21‘4;@33 ' I - N

YT and 198 are pmwm,ri mnto f*mltma,t Lhm'{mbv.
closing. an

ENergIzIing  clretit each time
tm(mﬂrh the vertical m.ﬁ.t.f:rlmt L3¢ which oper-

ates 1n the usual manner one step at a time.

The Hll ATt wipers 125, 126 aud 127 arve, there-
fore, raised two %ihpa opposite the level in
which are located the normal terminals of

thereby closing  an mn‘*rwm_.mfr cirenit

--thnmuh the m[mv line }LHJV 129 e:ﬁmdmrr

from wmum[ G’ through the Mmlml post 20

lllll

and spring 24, line conductor 85 2, trunk con-
ductors 91, 176 and 193, springs 199 and 200,
through the rotary ]mr- reiayv 129 to the lmL-«
tery lezui 160, thence through battery 13 to

nl(}uud (*. The rota ry line 1‘{3L1‘» UpPon oper-

ating -closes an energizing circuit thr ough
~the private magnet 133, which operates to

release the connector sule switeh from first

grounding the vertical line con-
ductor

duictor 32 onee. The vertieal and 1'utmv line

relavs 198 and 1929 are operated over Previ-
ousiy t
Jine wLw springs 197 and 198 engage, a cir-

aeed. (*umn‘w However, when ﬂlL

cuit is elosed through the rotar v magnet 131

instead of thr{mWh ﬂu-‘- ver tlL“lJ 111.;1-:mret L&O

Icach time that t]m rotary nldﬂﬂii"t 131 1s
enery uf-r] it ﬂpm' ites to rotate the shaft and
shaft wipers 125, 126 and 127 one step

eny 1,{31*1:1011’( with the normal conductors 201,

The energizing of the rotary line relay 129,
as previously stated, {*r}mphﬁieu AN mmrri?-
g circuit through the private magnet LBJ»

-wh](h now opern ttﬂq to release the s ha]fL}{* ‘"“WLLI h

from second- to third position, thus placing

t]m side switch wipers 135, 136, 137, 138 and
139 1 contact with their I"ﬂ&]’lﬂf‘tlﬂ" contact
side switch

points. T urthermore, when the

pnmt 204, a

g the called line. This potential extends

_hmn eround G to the contact point 204,

sicde gw It(f'h wiper 137, springs 268 and ‘G‘}
&

private wiper 197 whwh engages. the prwate

The engagement

- of the contact point 204 by the snle "S,W'ltr'h

55.

€0
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- nected to the
the mlled ‘ElleLI'll}{}I‘ the calling ﬁ.llh%ﬂl.‘lbm‘ |
presses. the button 87, whereby. the. spring 35

wiper 137 also closes an energizing civeuit

througeh the bridee-cut- off 1{11.-11? ‘}0.) of the-
thne switeh .. The llIll—" mmlmtma 206 and

207 of the substation #2220 are now con-
alling substation.

is pressed into ﬂngagemmt W1t]1 the g1 ound
spring 28, whereby an energizitip cireuit is

established throughi the. connector vertical
line relay 128. The said relay 128 now oper-
-Ll'tl;&: to elﬂse an efer glmng -:Jxremt thmugh'

“I'he rotary mpulse spring
24 makes contact with the ground post 20,

16
| g ﬂi)])“il atus oceurs when the calling

The last dlﬂlt being 0
the ealling device is operated, as previou Sl‘gr.
deser ll]{‘(]
11 ten times and the rotary line con- -

at a
time until the mu] wipers are carried into

1n the same l‘]IUlIt

magnet 215 of the selector F.

Lo signal

th(, 1'111;;61" 1*&1..:1? 13 which operates in the

1sual manner to bridge the ringer guqump e

' L across the line mmhu... tors "’(J{} and 207 to
The

operate the ringer 208 at substation A’.
sitbseriber at ranbf-:.tam(m A’y upon removing

the recetver 209 from the E:\’\J'”ltt‘h -hook 910.

may coriverse with the subseriber at mhat.m-

tlon A over the clwmi shown by the he eavy
_Hlth in Eigs, 1 |

1 and @ | _
T Gli‘ ase of ﬂh(} ety ] othee %Wlt{“:h_;
g1

seriber restores the receiver 2 to the swm'h-
hook 3, huehv pressing the release springs

rd r

7. 8 aind 9 into engagement for a mnmmt
The contact of the said release Springs
from

and 32 aumlltanmualv

80 ... -
orounds the *»*u*lrmal and rotary line con- -
- d’iin’ftm‘ 31

oround G’ to Lh@ relense ’%pllllﬂ' 7 thence

thy ough the springs 8 and 9
and mtaw line c'ﬂuductms therdw simul-

to the v(,rtwal--.. s
-85 .

taneously energizing the vmhml and ro-

tary line 1¢=]{Ws 128 and 129, whereby the
- The cirenit exwud%

191, connector release springs 211 and 212,

release magnet 134 to the batterv lead 1(;_9 B
~thence thr{:ugh battery B to ground 1‘r.'
5 When the connector release 1111frr1(=~t 134 15

thus supplied with current it energizes, and

as o result the switeh chaft and Sl.dﬁ SWlt{*h

are restored to normal position, thus break-
- 1ng the connection between the connector
9092 and 203, the former two of which lead to
the line te: nnna]s of the desired subscriber.

switch shaft wipers 15, 126 and 127 and
t]m_-u_n:w,ﬁ_n al conductors 201, 202 and 203. The
bacl-relea

134 energizes 51*[1’3111. imu}miv wfrh the ]atter
and presses the s ﬂ_*mm 124, 214 and 256

lnto enga frmmnt,m hich in turn close an en-
rgizing circuit t.rough the release relay. 115 |

of Hw firgt- %lemmr . m;rl resistance-coil
of the selector F in series with the lelt

This

extends from ground G° through the release

-m]mw 1'GLW 213 of the Sf“‘lt"f‘t{)r E 18 ener-
oized in series with the 1‘61t‘1%t magnet 134
-{:-1 the connector Tl
from ground (3** to the side switeh wiper
- 244, wh‘ﬂ ase relay 218

90 E i

selector shaft wiper

Ok -
oo,
ot

100"

se relay 21e of the selector F bei ng

“1th the release magnet - -
105"

:] 10
mr'(*mt S

relav 115, shaft wiper 121, springs 124 and

214 thrmlgh the winding M the release mag-
net

915 to the. battery lead 160, thenoe.

‘through b&ttew B to frrmmd (1. In a smn—'

115

lar manngr the IE]u,V 115 upon energizing

closes in, contact the springs 216 and 217,

whereby/the releage magnet 98 of the first-se-
when the.
Tine (‘{"}Il{]ll(‘tﬂl‘-m) is grounded an-en-
er n*lmnu' cireult 1s. (‘-&Jtalﬂlﬁhcc] through the =~
pelease 1@1.-11* 166 of the line switch C. This
cireuit extends from the subatmtmn ground
G through the release springs 7, 8 and 9 to
the rotary line conductor 82, bank SPrings
65 and 66,

Also.

lector hemmm energized.
I‘(}t‘l 'y

relay 166, f*ondm,tm' 992

SPrINGSs 70 and 69,

H tn:} #frmmd G The rela}' lbf} hemﬂ' a high

120

125 N I

' bﬂnl{:
mleaw mmfrmlt 48 to

‘the battery lead 160, thence! thrmlgh battery 30
130 -

..........
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1O

wound coil does not allow enough curient to:

flow to operatively energize-the release mag-

net 48, buf when the relay 166 energizes and
Pplaces the SPrings 218 and 219 in contact,
“ivhile the vertical line conductor 31 1s

grounded, then the said release magnet 48

is connected directly to ground and opera-

The path of this ener-
oizing circuit extends from the substation

tivelv energized.

eround " through the release springs 7 and
8 vertical conduct(}r 31, bank springs 63 and
64, relay springs 219 and 218, conductor
‘?21 bank springs 70 and 69, thmugh the re-
lease magnet 48 to the batt'er}-’ lead 160,
thence through battery B to ground G.

- of the relays and magnets thus energized at-

- 20

tract their reepectne armatures, and remain

in readiness to release the apparqtus they

control, and as. soon as the substation re-
lease springs 7, 8 and 9 separate and break

“the ground mnnectmn with the line condue-
The

tma.ul and 52, thev then decnergize.
calling subscriber thus restores *111 switch-
ing apparatus which he originally brought
mf o nse. It has been 5hmx n how the cen-
tral office switches may he operated in the

usnal manner to establish a connectmn and

 then released.

30

0

- dlyV  reasoll,

Having described the apparatus and the
method hy which one subseriber obtains con-
nection with another, and the method and
means by which the calling subscriber re-

leases or restores the switching apparatus
“after a call is made, I will now proceed
more direitly to pomt out the use of the.

supervisory apparatus shown at @, «” and @?
(Fig. 3) in connection with this system.

This supervisory apparatus plays a very im-

portant- part not only while the subsecribers

are calling, but at all times, and by means of

it the Lentml oftice 1s Lept informed of the
condition of the switches, as to whether they
are in trouble or not. I‘urth{ermm‘e, through
the medium of this apparatus the switches
may be restored to their rormal condition

“without the attendant having to hunt up the

It for
when the calling subscriber
hangs up his receiver and 19113.115@%, all the
switches are restored to normal position ex-
cept the second-selector switch If, for ex-
ample, the line wipers 189, 190 and 191 of the
a:nd switch T will remain connected with the

particular switch that 1s 1in trouble..

trunk line leading to the connector H, and

the side switch of said selector ¥ will remain
1in third position.

- that as soon as the connector side switch

60

wiper 139 passes to first position the ener-
gizing circuit for the supervisory relay 145
1s agaln established, taking ground poten-

~tial from ground G at the 5@19&01‘ F.. Said

relay 145 upon energizing again npemtes to
close the springs 148 and 149 i in contact, and

at the ‘same. time close the springs 150 and

151 i (,onta.ct The Springs 148 and 149

All

yeached.

springs 220" and 221

arated, n,ml the springs 229, 230 and

It will. be evident, then,

1,214,686

npon engagement close a cirewit through the

the springs 148 and 149, lamp 42 to the b 1t
terv lead 160. thence through battery B and
to ground . The engagement of - the
springs 150 and 151 eloses a circuit extend-

ing from the busy-signaling machme K .to

the vertical trunk mmlmtm 1‘1 2. The elow-
ing of the lamp 42 indicates to the exchange
attendant that some connector trunk line nt

lamp 42 extending from ground (' through

'{F

the group to whichi the lamp 42 is allotted is

seued and the allotted connector renmalns

an 1dle position. To determine which teunlk
dine is thus occupied the attendant operates,

the key & to close the springs 220 and 221 in

~contact, and the key c¢-1s also operated to-

99

P gL e

close the Springs and 223 1 - contact.
The tip 224 of the plug is then pl.:wed n sne-
cessive contact with the different 1.1{ ks of the
group ¢* (Fig. 3) until the jack 225 w lmh B
allotted to the line unuhwtm 5 192 (lllfl 195 )

When the tip 224 comes in contact

with this jack a busy-signaling current will
be  transmitted thl‘(ll]ﬂ"]l the receiver 226,
The path of this current extends from the
ll.:ltf@'I‘Y lead 160 at tlu, kev & through the
resistance-coil i, re-

ceiver 226, calling devme d, springs 223 and
222 to the tip 9‘?4 COIldllLt()l 2‘?7 vertical
trunk line conductor 192, Iel.:l,y springs 150
and 151, through the winding 228, thence to
the" battery lead 160. The ‘lttendant thus
selects from the group the trunk line which
is in trouble. As shown
introduced in the circuit between the spring

221 of the key b and the receiver 226. The

object of thls resistance 18 to cit down the
current, so that if the tip 224 of the plug =
should ucmdentally come 1n contact with the
lower ring spring of the jacks, the release
relay
lays of all other selectors in the same group,
may not be energized while the operator 1s
hunting for the line 1n trouble.. 'This coil m,

‘may be of any suitable resistance, as, for ex-

ample, five thousand ohms. The f}pemtm
then, in order to restore the selector, first re-

213 of the selector F, and similar re-

i

80_

[ )
&

50

95

‘a resistance- (3011 18

]F

1¢

1 1’;{3

stores the key & to normal position, and then

reverses the key ¢, inserting at the same time
the plug n mto the jack 0. By the reversal
of the key ¢ the springs 290 fmd 223 are sep-

2ol are
arried into contact. BV the engagement ot
the.springs 229, 230 and 231 the trunk line
conductors 192 and 193 are grounded simul-
taneously, and the connector vertical and

112

12¢

lﬂt‘lI‘Y Iine IE‘]‘LY‘-‘; 108 -_-ll'l(] 19() ,,113, {1[131'{1'133{[_
simultaneously, whewhv the springs 21 L and

212
energizing. circuit, thrm]frh the release rehv

are placed 1n contact, thus clngmﬂ' an

213 of the sclector I 1n series with the re-

lease magnet 134 of the connector H. When.
the release relay 213 energizes, the springs
56 are then pressul into con-
tact, whereby ap energizing circuit 1s closed

214, 124 and 2

130




 thr m,lgi

1@

15
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the release magnet 215 of the se-

lector F.© This cireuit extends from gmund

H:u:'m:tfrh the resistance-coil 255 and springs
256, 194 and 214, then through the winding
ui the release magnet 215 to the battery lead

160, and through battery B to ground G.

- The magnets of the selector I and connector
-~ H energize
plained, to bring about the release of the

and operate, as previdusly. ex-

switches H and K. Of course, 1f l‘he selector

I persists in'not rele: 1sing, Lhen 1t 1s evident

that there is soMmie defwt 1n the T‘e]eaqmﬂ'

nmfhamqm or cireuits of the said SWlLLh fmd_

In that case the attendant must, of course,
- suming that the individual switch! C has

find the switch itself.  If it is qssumed that

" instead of the selector ¥ failing to release
" theselector T fails to release, the wipers and
~side switch « £ which remain in operated posi-

20

30

35

40

by the reésta

tion, us shown, 1n Fig. 1, then instead of the

lamp 49 l)emg lighted, the lamp 41 is lighted
]1&,111110111: of the ener 21zIng cii-

cuit through the relay 180, said cir clit ex-
tﬂnﬂmg ‘rmm ground G°, side switch wiper
103, release 1'0],:11;" 115, conductm 17~L,r shaft
wmm 121, switch wiper 182, velay

through the lamp 41, which ciredit extends

from rrmmd (314 thmugh the springs 183

and 184 through the lamp .41 to the battery

lead ]GO thenf::e through battery B and to
oround Gas The engdgement of the springs

185 and 186 connects the busy-signaling ma-

ﬂh]ﬂb J W1t]1 the ver tlca,l tmnk cmuluctf}r

-
J"'l‘
.

uttendapt notlcmg the glﬁwmﬂ ffffff of the L,tmp |
41 operntes the keys b and ¢ as before, and
- places the tip 224 of the plug in GOIlt.:lCt with
. the successive jacks in the group . a’, and

| When the said tip engages the jack 232 which

45
- the mauhmb J through the receiver 226, The:

o gmu
60
| o

~ whereby  the release of the |
* switch ‘may be bumght about—that .is, by

is allotted to the trunk conductors 175 and
176 4 l:msvﬁmgnalmir current will pass from

dftblldﬂﬂt is thus able to select flmu the
) of trunk lines the pﬂrtmular trunk

which 1s occupied.

~ oprating the key ¢ after the plug » has been

&3

inserted in the. proper Jack .of:the trunk g
. line leading to ‘the selector -F°
-7 jack 282)., the trunk conductors 175 and 176

(name]v the

-are. grmmded simultaneously, and, of course,

the line reL.w&, 188 and 238 energlze s1mul- |
f._;f‘l]’lﬁt}llﬁl})', prex&mg the trunk-release Springs
-1"7”3 and 239 into contact and. thus establish- -

Ing an energlzing circuit- through the re-

amar
E
—_— g

lease magnet\215 of the selector E and back-
release relay 115 of the. selector E.  Ener--
glzmg ‘the back- relea.se relay 115 of t.he smd

231 to separate.

180 to
~the battery lead 160, thence thr {}ll“'h battery
B and to ground G. The said I'{“LLY ener-
gizes and pl.;wus in-contact the springs 183
' -:171{[ 184 and 185 and 186. ‘I'he engagement.
of the springs 183 and 184 closes a circuit

- is allotted to the trunk conductors
The plug may then be inserted into the jack

grounded vettlml trunk conductor 90.

The plug mav be in- -~
Serted in the jack 232 and the key ¢ operated
ground b(}th trunk conductors as.before,
first-selector

“with his line.

selector 1o presses tlw SPLINs 216 and 217

into contact, whereby the release magnet 98
is energized, which magnet, upon cleenep
g1zIng, Trestor es the selector mxrltgh, as 1s well
known. This oceurs. at the instant that the
operator restores the key ¢ to normal condi-
tion; and permits the springs
Just as it has been agstuned

229, 230 and

70

that the selectors I or I may- fail to release, -

1t may be assumed th .:1t the mdn idual ‘switely

SW 1tch will be left tr 1[}1}&1 after the selector

K o1s IESt{}lﬂd to normal condition, with the

75
C may fail to release, 1n which case the said o

side switch in first position: or instead of as-

failed to releas e, 1t mayv be Lssulned that a

temporary gr oundmﬂ of the rotary line con-
ductor 39 has tllp[}Ld the individual switch -

C, and mothing more. In either case the
Superwsnw t'el.w 192 of the switch I8 will he
energized and will operate to close a eiveuit

80

85,

Lhrmwh the group lamp 39, and to conneet

the buaﬂf signaling. machine I with the ver-
20 through the side

tical t11111L cmldudm
switch wiper 100. From the gr oup « the
ﬂtt(}llddnt 15 able to select the 1.-.1(1 40 which

40, and the vertical and rotary trunk. con-

‘ductors 90 and 91 - grounded simultaneously,
as previously m]}]mned The ground poten-
tial to the rotary trunk umduutor 91 causes
~ the release relay 166 to become energized,
‘which relay Opel.;xtes as before to place ﬁh-a

release magnet 48 in connection with the

"The
release magnet. being thus supplied with an

energizing current operates and remains in
readiness to release the switch C when the

ground ccmnectmn to the tmmk conductnrs
90 and 91 is broken. |

In the preceding de%mptmu of how one

Been said as to the mode of oppratmn when

-one subscriber attempts to estabhsh connec- 11
- In case the de- -

tiop with a busy subscriber. "
sired subscriber is busy, for reasons already

~explained, the private normal of said busy”

subsm*lber 15 grounded to protect him from
itrusjon. Tor &xample if the line.of the-
subscriber A’ is -busy, either because he is

‘making ‘a call or because someone has called

him, “the private normal conductor 203 is
com:lected to
ground G through: the bank springs 240

90 and 91,

ground—in theé’ .one case to

90

~subsertber may call another, nothing has i

and 241, and in the last case to ground G*° of

In any

the Lomlector that has estabhshed connection
event, when a sub-

scriber energmes the rotary lme relay for

* the last digit, to throw the side ‘switch of

any connector H, for example, from second

125 1.’ :::.:'.

to third position to establish connectign with -
-a desired line, after the private wiper 127
has engaged a- grounded private normal con-
ductor, sueh as the pnvate normal canductor ot

189 .
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g1E10T1).

215, the pru ate mu 1':‘-nfjt 133, upon energiz-

e and closing the private mnnmn 249 and
.-_’--l:’i 11} H]I]Ldt't will othhah A energizIng
circuit through the release magnet 1 34 ﬂ:t the
connector which will releage the snid con-
nector and restore the side switely to {11 st Po-
This. of course, occcurs atv

Cgstant that the Iast rotary impulse is sent 1n

o the connector H.
heen thus released, then when the m”mﬂ.

lho connector having

suibseriber m'mmd% his vertical lme mnrium

tor 81 to signal, as alveady expla umm -

i5

30

418

45

50

D5

65

stead of ener gizing the ringer relay .

receiving the busy- sional ﬂw

Dboth hine conduetors,

the s

132 he
will simply raise the shatt n?c the connector
without - acconiplishing his signahing, anl

apon listening for an abswer will receive a
spne busy machime oo
that furnishes the signaling enrrent for the

busv-signal from the :

operator when tt"%t]nﬂ" for an off-normal se-
lector If, as alre ady m]fiamml The busy-
u-.wlmhiw cirent will, of course. extend from
(hie coil 228 to the vertienl trunk conductor
192, thenee thropeh the substation and baels

Hnnnﬂh the rotavy line relay 129 ot the con-

)~>-,

——r b

nector 11 to the {ml OF course. 1t will

he nmlmahmd that since the o annector side

switeh 15 1 fuest puammi the supervisory re-
lay 145 of the connector 18 enerelzed. U YOI
callime Suh-
seriber Awill hang up his receiver. oround
and eanse the ij'ﬂf‘]'“'i-—
sation ol the conneetor hine relaves 125 and
1290, which. will canse the immedinte release
of the connector switeh 11
of the snid -Tine conductors 31 and
wone (ime canse the encreization ot the
slow-acting release” refay 166 of the

whereby the release magnet 48 1y energired:

then when the ground to the hine conduetors
reniaining switches will be

It will be

is" removed the
relensed, as already expluined.
evident that whenever the lawmp 43 is dis-

Hlaved 1t will indicate to the tronble oper-

ator or switehbonrd attendant that two «ub-
<cribers’ lines are conuected. When the
lamp 43 is not displayed the inference will
he that there is no second-selector I con-
neeted with a connector T, the «ide switeh of
which conuector 18 1n third position. When
the lamp 43 is not lighted, however. the
trouble operator or switehboard attendant
may test for connectors that have nof re-

Npased——that is, for conmectors whic ll.*liiw 1

connection has heen estabhished, ave Farled
to refease when the ealhimg subseriber has re-
storedd his receiver to his switeh-hook.
VH be evident that if all the switches C, 1
and IFoare acleased, o the o connector
switel Telt with its side switeh in third po-
sition. the Tamp 43 will not be heghted to m-
dieate to the operator th: t such is the case.
In the svent that the connector switeh does
not release after the second- selector hias been
released, the relay 142 leuu*ﬂmes* ginee s

the 1n-

S0 as to press the s

T he ﬂmimdmn |
39 will at

ine.
HWlt{h (', whicel will in turn (h}w a ciitentt

wive-chiet w 111 have

all trunks m the axchange or

It
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enereiZing cir el 1s bm en when *Lhe nrivate

“shaft wiper 191 leaves the privates trunk

conductor 194, Therefore, tiwe springs A1)
and 261 engage, whewbv 3 1:11(*1}11 15 crosed
through the signal lawmp 1320, This eireuit

extends from ﬂ“lumld {310 t‘ummh the nior-

mal springs {49 and 14i®, springs 260 and
261, spring 262, comnon ati ip 263, through

the Iamp 132% to the battery lead 160, and
through battery 13 to oround G, The glow-

ng of the clamyp 13.2‘* mdieates that a con-.

nector of this group is in an off-normal Posl-
tion. To determine which particular con-

‘nector has been left ofl- “1{::1:'111_511 the attendant .
‘pulls the button 264, whereby the common
strip 265 18 separ: ated from. the springs 262,

2G5, 266, ete. The tip of the plug 22 18 then
50 ph{‘*ul that the spring 266 and conmmon
strip 263 ave by mmht into electrical contact,
This 1g continued with eac 11 spring 264, ete.,
and when the spring 262 s thus enaﬂﬂﬂfl by
the plug 2 the cireuit g again closed through
the Tamp 182° thus fla shing the lamp anil
imdientine to the attendant that the con-

necetor which is alletted to the spring 202 18

the one which is off-normal. L hm}. in order
to release the
serted in the jack o, and the key ¢ 1s thrown
springs 229, 230 and 231

into contact. and the key ¢ 18 thrown 8¢ as to

press the springs that it conlrois mto con-.

tact. thereby placing a growud on the trunle-
release Gmnhut(}l 104, s u result the line

yefave- [28 and 12 G will energize simultane-
ousiy, and the tz_"nn] release springs 211 and
212 will he brought nto imlt.{h{ thereby

establishiing an energizing crren: 4 tor the re-
lense ana g net 154, the cirenit terminating at

- the oround terminal controlled by the Le‘?

2y 'then when the key e 1s restored. the
ovourrd is removed from the private bank
and the connector s switch is vestored. In
this way a wire-chief’s or trouble- op{\mtor

board mav be equipped in a distiiet aunto-
muatic exehange svstem. which operator or
within his reach and
within his sight apparatus for supervising
svatem. He
can at once tell the condition of all switches,
and if line switches such as the switches C

or O at the gub-central offices are. acciden-.

|
(33

30

&5

90

connecior the plug -# 15 1n-

100

105

114

11,

tally tripped, he may then restore them at™

onee withont havnm to send o trouble-man
1o the sub-central. |

It will be evident, fur-
thermore, that 1m a case where two or more

released, the wire-chief or trouble-operator
mav by. the same means vescore all stich
switches i the usual manner.  For example,

£ the subgeriber at substation A 1 making a

call succeeds 1n operating the individual

au}t{:h C, the first-selector T and the sec-

ond- whw‘rm T and then fails to release the

switchoes, the lamm 42 of the celumm ¢* (Fig.
3) will be left Hghted. Then the operator,

120
switches are left (*mmwt{:-d tocether and wn-

125

130
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by inserting the plug into the jack of the
- trunk leading from the selector T to the

connector H, and by operating the proper

keys under his control, as already explained,
5 Will cause the release of the selector E, and
will at the same time cause the release of the

~individual switch C as a result of ground-
~ooang the trank conductors 192 and 195 stmul-
- taneousiy, which, of course, under the con-
10 ditions _
owith the trunk conductors 80 and. 91 which

~ terminate in the line switch bank springs 64
and 66, It should be further nnderstood

that the various busy machines I, J and K
15 may be made to give busy-signals of differ-
: , the busy ma-.
~ chine I may be made to operate to give sig-

-~ ent character. For example,

. unals at regular periods, as, for example, one
- every second. The busy machine J may be
.20 made to give two. busy-sound impulses b

~ be made to give thies
~and so on. Then the trouble operator or
wire-chief, by running the plug » down the

25 column of jacks ¢ and stopping on the jack.
-~ 40, may hnd the busy signals corresponding

to the machine J. In that event he will un-
derstand that the trimk to which the jack
10 1s connected has been extended through
30 to the selector F' and is in connection with
o the jack 222, if the connection is in the order
shown 1n Fig. 1, or with some other jack in

the row a’, 1f some other second-seloector of

-~ the group of selectors ¥ has been selected by
35 the first-selector E, ea
~ switches In that case he would not plug into
the jack 40, but wonld plug into the jack
232, or whatever jack in that row may be
the proper one. The proper omne is, of
40" course, discovered by running down the row
g’ until the proper busy signal is found. Tt
may be that upon listening-in on the jack 40

- the trouble-chief may hear the busy-signdl

- of the machine K, i which case he will

45 gearch in the column ¢* for the trunk line in
-~ trouble before veleasing.- R -

- .The connector H, in addition to being

-
Hy

“used as a connector for completing calls in

the usual way, may be used as a test connec-

B0 tor—that is, the attendant may operate the

said connector from the ealling device 4 to
- establish .connection with any desired line,

~ond after the convection is made the relay

144 may be operated by the key & {o close a
299 gpetallic cireuit or shunt across the termi-
nads of the condensers 140 and 141, The keys
Chrmny then be operated to hring about any
Cdestred test upon the hme with awhich the
o oswiteh H o1s 1 connection. _
0 guid connector from the calling device d the
' plug 1s mserted 1m the Jack 225 and the key
¢ 1s operated to place a guarding potentiai
upon the private conductor 194, The key ¢
may then be operated to place the calling

“I

a E lrl:'l : "- v . .I | ' . . : 'y
O Toviee in connection with the conduetors 199

assumed, are in direct connection

regular intervals, while the macliine K may
at regular antervals,

In order to release the . batiery B. to ground G. 'The said relay,

- upon energizing, operates to disengage the

- shatt wiper 127
srde switeh wiper 1837, Now, when the shaft

To operate the

18

and 193, After the calling device has been
suitably operated, the key & is operated
to close the springs 233 and 234 in contaet,
whereby a circult is established extending®
from ground G** through the Springs 233 »4
and 234, conductor 235, relay 144 to the bat-
tery lead 160, thence "through battery B to

ground . The said relay; upon energizing,

operates to shift the springs 195 and 199 out
of engagement with the springs 196 and 200; "5
and into engagement with the springs 236
and 237, respectively. This results - in .

-short-circuiting the condensers 140 and 141,

so that the desired tesb:ﬂmy be made. The

release of the connector may . be brought gg
about by operating the key ¢.so that the
springs 229 and 230 are brought into con-

nection with the ground spring 231, where-

by both line conductors 192 and.193 are
grounded simultaneously. Thig occurs,af- g5
ter the key b has been restored. Further-

- more, the connector H is provided with the
relay 143, whereby the attendant or wire-

chief may call-in on a busy line. Suppose
that 1t is desired, for any reason, to call-in. gg
on a lhne that is busy—that is, a-line which

- 1s protected by a guaiding potential. In
‘that event, the attendant operates the key
6" to close In contact the springs 246 and

245, whereby an energizing cireuit is closed g5
through the relay 143, said circuit extending

from. ground G through the springs 245

and. 246, conductor 267, through the relay
143 to the battery lead 160, thence through
100

springs 268 and 269, whereby the private

1s isconnected from the .

wiper 127 engages a contact point upon -105
which there 1s a guarding potential the con-
nector 1s not given the so-called busy-release,
for the protecting potential is not transmit-
ted to the release magnet 134 when the pri-

~vate magnet 138 enjergizes on the Iast rotary 110

umpulse. Thus, by means of the connector

H, the attendant may establish connection

with a line when it is protected by a onard-

myg potential: To do so he would take the

precaution te. throw the key &’ while he is 115
making a call, so that when the last rotary

impulse is delivered the circuit that would:

orainartly cause the busy-release of the con-

nector 1s then interrupted at a point between =
the springs 268 and 269 of the relay 143. 120
But when the connector is used in the ordi- -
nary way by any subscriber of the exchange .
to which the connector is allotted, the said
connector operates in the usual way-—that 18, |
i the private wiper 127 hias been previously 125

‘rotated into engagement with a busy line,

then when the last rotary irmopulse is deliv-
ered, and the private magnet earries the pri-

vate springs 242 and 243 into engagement,

the potential that protects the busy line 130
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10

29

30

causes current to flow from- the busy con-
tact through thie private wiper, through the

relay.springs 269 and 2068, side switch wiper

137 in second position, private springs 242
and 243, winding of the release magnet 134,
and through said magnet to the battery lead
160, thence through battery B to ground .
The release magnet then upon energlzing

deprives the switch shaft of 1ts support and

restores the side switeh to first position,

which operation breaks the established ener-
- gizing civeuit for the  release magnet; re
Storing the connector to nmormal condition.
The aforesaid means for' preventing the

busy-release, und the means for establish-
ine a metallic circuit from the calling to the

called side, avound.the condensers 140 and”

141, are all under the supervision of the at-
tendant. The drawings. show™ supervisory
apparatus for trunk lines between the sub-

contral Lo which the individual switeh C be-

longs and the first-selector switches m wlhich

‘the said trunk lines terminate. = Also, for
the trunk lines from a certain Jevel between

the first-selectors of the group to which the
first-selector IS belongs and the second-selec-
tors of the group to which the second-selec-

tor I belongs; also, for the trunk lines run-
‘ning from a certain level of the second-selec--

tors of the group to whiclh the second-selec-
tor I belongs, and connectors of the group

- to which t_lie connector Il belongs. But it 13
~ to be understood that every

“set of trunk

 lines  between each sub-central and 1its al-

35

10

50

35

L
=

lotted first-selectors. or between any group

of individual switches and the allotted first-

selectors, is provided with a group of jacks

similar to the jacks «. Furthermore, every
first-selector bank level in the exchange 1s
provided with a.group of jacks similar to
the jacks a’, and every second-selector bank

level in the exchange 1s provided with a row

of jacks similar to the row «* Further-

more, it will be evident that a subscriber i
calling from the group to which the sub-.
seriber A belongs may make a call i which

he will employ a frunk line having a jack
always in the group or row « shown in Ifig.
1: but thereafter he may make connection
with a trunk line the jack of which may be
either in the row &’ shown in Fig. 1, or in
some other row «  of a group of jacks, de-
pending upon the Jevel to which the wipers
of the first-selector are raised.
established connection with a second-selector
he -will then establish connection with -«

~ trunk line the jack of which mav be located

in any row «2, depending upon the level to
which the wipers of the selector may be

raised. Although the calling device shown

at d is represented as comprising a couple
of push-buttons and suitable springs con-

~trolled thereby,. 1t will be understood’ that

‘5 _ployed. The calling mechanism may, 1f de-

any form of calling device may be em-

18 shown at C.

whieh

~gnbstation A7 1s found.
Hawng |
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sired, be the same as that émployed‘ at the

substations A or A’. - ~ |
In the svstem the resistance of the relays
may be varied to any suitable degree. Ior

example, the release magnet 48 of the 1n-.

dividual switch " may be of sixty ohms;
the slow-acting release relay 166 may be
made five hundred ohms; the supervisory re-
lay 122 as well as the supervisory relay 180
of the selector F and the supervisory relay
145 of the connector H may be five hundred

ohmsg each; the resistance-coil 255 of the se-
lector T may be wound to a resistance of five

ohms.

- Tig. 18 shows diagrammatically part of a

ten thousand district automatic exchange

system with the supervisory jacksand lamps.

From the left of the drawing to the right

there are shown the one, two and three thou-

sand groups, and from bottom to top the

thousand-groups are divided into the one,

two-and three hundred groups. S, S, 5%, Y,

otc., represent the different sub-centrals al-
lotted to the different hundreds—that 15 S 18

the sub-central for the one-thousand one

hundred group, S for.the two thousand one
hundred group, S* for the three thousand
two hundred group, S° for the two thousand
two hundred group, ete., as shown. The
first-selector switches are, as shown, ar-
ranged in the vertical groups M., and the sec-
ond-selector switches are arranged 1n the

vertical groups N, while the mdividual
switches and the connectors are placed at
100

the sub-centrals S, S*, 8%, ete. The sub-

station A, as shown, is also™a substation of

the sub-central S, and its allotted line switch
It will be seen that each out-
going set of trunk lines from the sub-central
S has allotted to it a strip of jacks ¢ and a

strip lamp-39. To the different first-selec-

tor bank-leads, of the hundred-groups there
1s also- allotted a strip of jacks ¢« and a

supervisory lamp 41. In the calling opera-

tion eseribed, the first - selector I 1s op-
arated by the subseriber at substation A\
to seleet a trunk line of the second level,
leads to a second -selector - P of
the two-thousand group. The second-selec-
tor I 1s in turn operated to select a trunk
line leading te a two-hundred connector in
the two-thousand-group, in which group the
To each bank level
of the second-selectors of each one-thousand-

group there is allotted a strip of jacks &’
and  three signal lamps 42, 43, and 1525
Therefore, to each set of trunk lines leading

to the sub-central S there 1s the stiip of
jacks ¢? and the lamps 132%, 43 and 42, Thus
it will be seen that to each incoming set of
trunk lines from a sub-central there 1s al-
lotted a set of jacks and a group lamp.

Similarly for each set of outgoing trunks to -

theé sub-centrals there is a set of jacks and

~three signal lamps. Also, each first-selec-

7t
80
85+
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95

105

l_....d.
]-..-i
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115

120

130
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. which the strip belongs.

. strip a, shown in Fig.
- one- “hundred- -group on the left-hand side,

-~ indicating that the said strip ¢ belon |

- hundred or eleven-hundred group.

_1,214?333

| tor 'bﬂﬁh lelvell of the different hundred

groups'is provided with a set of ]*’lbkb and a

common supervisory lamp.

system, In a manner similar to that ex-
plamed 1n l::onnectmn with SU.]JSt‘ltlDIlS A

~and A/,

 In the fmeﬂ‘mnw nothing has been sug-
. gested as to the pasmble arrangement of the
'stllps a, @ and a* at the trouble operator’s.

board.

‘A number of arrangements may be

. resorted to that will wmrk satisfactorily.

- However, in Fig. 14 is shown an arr ange-
ment of the st 1ps for the. 5wt10n of the ex-
change shown 1n Fig.

13.

~ the cc-lumn headed “lst sel.”, are shown

three sets of strips.-
~ from the bottom up, comprise in the first
~group the strips of the one-hundred- selec-
the several thousands -and are
3 second group comprises

. _tors of -
- marked *1007;
. the strips of the two- hundred second-selec-

© " tors which 15 marked “2:00”, and the third -

. .group comprises the three-hundred second-

selectors and 1s. marked “300.7

o reading from left to-right, fall under the

' one, two and three thousand columns, as in-
) thus indicating the hun-

dred and thousand of the selector:group to
For- example, the

dicated at the top,

3, will be fmmd*‘m the

the first-selectors of the one thousan
To the

CUr ht of the first-selectors and uﬁder the

~ column marked “1000 2nd sel.”,

reading

- . upward, are arranged the second-selectors of

- the- ﬂrst thousand,

- 4100,7 4200”7 and “‘30() » raspectwely Im- felec h
‘be done the oparntm 18

the ﬂrst second and third  hundreds in

and they are marked

I‘ o medmtely to the right mf said selectqrs, un-

. 55

 “der the column marked “1000 con.,” are ar-
.

ranged the one, two and three hnndred con-

" mnectors of the ﬁ1 st thousand and are marked
o %100,” “200” and “300”, respectively. To
. the rwht of these connectorq are located in
- “turn, nnder the column 1‘1:11.'11'1&6(3!1 “2000 21

i BO
~ ‘ond-selectors’o of the second thousand and-are
©. - marked. “100,” “200” and ¥300.”
" “right of these second-selectors :md under
+ the columnn “2000 con.” are arranged the one,

two and three hundred connectors of the sec--
" ond thousand and are marked “100,7 “200”
_ 7 and “800,” and so on.

S of

sel.,” the one, two and thTree hundred sec-

.1(1{5 a’, shown m Ig.

- ']ntted to t]w second level ()f ﬁ1 st#%electnrs 18 -

60

-found under the “2000 2nd sel.” ‘column

headed “100,” and the strip-a? allotted: to the
second leve,l of the second- s;eler:;ors T is lo-¢

ecated under the eolumn 2000 con.” under

‘5 thut all o

~ the head ¥200.” Tt will be séen, therefore,
( the stups a of t;he one- hundl eds

In this way
supervision may be had over any call in the

At the left, 1

These sets, reading as shown.

, It -will be
" seen that the strips in these various groups,

to'
one - the next: to flash up
‘of the strip:
- t{} have ﬂashed up would h::we been the lamp:
~of either of the strips »*, ¥* or %% and so
on. With the means thus far dmdﬂsed it -

will not be easy for the operator to trace a-

To the

Therefore, the strip
3, which' is al-

S as

of the various thousands are located at X,
those of the two-hundreds at Y, and those -

of the three-hundreds at Z. Now if a call

originates in the Z or 300-group, (Fig. 14 oo
for | example, one of the lamps of that f}'roup'
will flash up and if the call is continued one

ot the lamps of the three-hundred second-

se]evtm strips, shown in the same horizon-

tal row with the group Z, will flash up as

soon as the lamp of the ﬂ’i{mp 7 goes out.
If the lamp of the 300-strip of the one-
thousand-group of second- s;electm% should
‘be the one to light up, it will follow that the

73

next lamp to hght w i1l be one of the lamps

of - the one:- tlmusfmd -tow of connectors,

~which are located immediately to the Il*rht o
If the lamp of the strip of “the e
of second-selectors in the two-~
.' thousand had been the one to flash up, then
the next lamp to flash up will be in the g
group of connector . strips ]mmedmtely to

300-group

80

th{-; right of them. Therefore, an operator -

who is w.;mtchmg a call does Hﬂt have tU keep . .
- under -her attention all of the strips in the -
systein, but only the strips of the particular

groups along which a‘call must follow. To

illustrate again: If the call originates in the

group X one of the lamps of that group
will, of course, flash up

eﬂ:her of the strips @, ¥ or 2 will flash up

and it will follow -
'* -that if the Pall 15 continued the lamp ()f

957

in turn, and if the hm:} of the atup v
flashes up, then it must f::)]low that one of
the lamps of the stx 1p 2, * or 2* must be i

I, mstead the lamp-
2 Had ﬂashed up, the first lamp-

.J,.

100

108

call from the connectors back to the firsts

selectors, and in order that this may easily,
provided with an
“extra plug which is the terminal of a spe:
cial busy ClTLHlt——fhﬂt s, a busy circuit that.
produces ‘a busv current different in char-
acter- from any of the other busy citeuits,

heretofore described: ‘Evidently, then, if

|.|I

the operator wishes to trace: a call from the .

'200-strip in the 2000—that is; from the strip’ 12

?—he will insert this s]}ecml busy ‘plug.
into the particular jaek 225 that marks the
“cirenit to be traced.: The operator them, -
 with the testing plug n (Fi ig. 2), will: run

‘down the 2000, SG}P(‘tOI‘ stmpf-, immediately. 120"

to the left of the strip 7 un til he finds thig: -

special busy current. If this should b~
found-1n thﬁ 100«-51311 -----thﬂt 18, the: qtrlp W

at the jack 232, for Examplwhe, will know v

strips. He will then

qemnd-hfelector strips,

_that the call 0r1gmated im one of the Xoiz%
proceed to test over
" the: strip X, exactly as he tésted the 200

until he firids- thn,‘_q__.

‘special husy current again—Tfor example; at] - -

the ]ack 40.

He wall thm km:mr that tha?ﬁi 51
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errupber 147

A&

~ call originated in the particular trunk that
terminates in

said jack 40. . Tt will be ap-
varent that the ﬂmmeftmn extends fmm
the .1{*1{ 4G to the jack 232 and to the jack
225 of the strip v% ’hw object 1n thus de-
tecting such a counection 1may be for any
one of several reasons—Ior example, to
lte a record that the connection thus es-
tfmh shed did not velease, so

. pmi CONTCE sion of some charac-
r 102y | be fﬂw: for veference. The
G p% . Lo o hich reference has
ﬁ‘:rwﬁl in Fie. 2 abt A? the m-

H shown 1n connection theiewith
being of cruaci character ]Ht. the busy cur-
{ﬁni" induced in fhﬂ coil 228 is of o dif-

,,y.+,, hﬂ:&

Cferent character from ihe other busy-sig-
v nals, as already ﬂxpl*zm-ﬂu Now, if the

plug o N ’ there s
E}G fijlf' ﬁ})

i % I_.-...

lcimn Wlth Wi,

il()“ﬁ il "EE'::
alveady explaived in. con-
14 t]w:["- the ciremt over
wh!c the a_]}}i,i‘lt{.‘_!. ‘gets the special busy
signal when hwe "*;{:rﬂw tmﬁ T 282, shown

id(;ik ..,u.gj
in Fig. 2, is as follows: from the plug N

— ﬂh{mgh the jack 225 (]u,@; %) to _t-he verti-
Ceal trunk mu“*' ctor 192, thence through the

38 S

15

¢ 40, as
fion with Ttﬂj 14, 1ns t
.

" the

r ”1-8 ;J

Eiﬂi‘“ -’-P%‘Ei{ui selector I {23
? ana I¥
:a_ 1 whnenr the con-
lish (*) to the jack
ng piug %, through
23 of the 1-&&? e,
3, vesistance coii m,
21 and 220 of the key
I 160, and back to the
t when the operator
S “’pi alned in connec-

1l i ﬂ*(r}lw tnmlwh

W ‘Ju' 1%{‘ ol

2 31; *:’:-{_1. f]..‘l-ﬁ iip of the t

I,
L
-
‘.-ll'
L
[T |
—

.1
R
-

NG
L
L
S
LW T

atrilces th

the jJack 232 att
wiper 187 of

eri

87 ot the a(*u:--:”m I*

iiwmwh uh(:" side switeh w }]wr 100 of the se-

lector B, thence fo the jack 40 and to the
testing g:r-iu through ti_l_e receiver 226 and

=

back to the ol 9980 , a8 hefore. |
Frow the foregoiny 1t will be seen that 1

‘.'g;'}t'm"iﬂ ! ‘*’:Lm'i_tizfai awltehboard arrangenienty
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o
£

oY)

et

blas the atteudant or operator there-
10 i{l v locute any off-normal switehes.
i“f'-“l'ﬁ; *IL ﬁ;lﬂh"-u LI-L

:i1d
r‘:% ‘,u".c."z s
: ”.T,?ij-‘fz‘cl
normal by reason of belng in use by differ-
ent ¢ ub
other trouble.

when an off-normal gwiich 15 discovered,
*]T'a}{_‘:i:]_ frace the conmn r{~-t1§;m pvack throngh
ny obber switehes that mav bo invoelved 1

the t!.‘{ﬁmﬂﬂ? and if thess sw ﬂm{f-} refuse to

release in. 1‘,@}](}.51;23&:- to the release-impulses
or attendant,’
| o1 bi’u‘:.;
m.:me} =0 thut o direct inspection and vepair

tx ansmitied by the
14’3m{"};'”'“‘ {dq"l Tﬁu {'}'F

iﬂjrﬁi"ltfh
he trouble ean ths

of the switches can be made. This manual
board, however, places at the disposal of the

1,214,686

of any Ll line in the lemn”fc or of any
automatic switeh in the L}:(,lmn“v

AL arrangenent OT |

: -meatlv tac Htate and lessen the cost of su-
that the

vitches allotted fo s ml ]q{*lﬁ will be looked
:'},:m:z“;.' Tz;t thig wav the history of all switches

tion is considerably reduced, and 18 confined

Cor less of the apparutus is located: at outly-
ing or sub-central stations, my arrangement.
is obviously ot oreat value,
~attendant ox

inserted in the jack

nave

OTOUP.

18 serzed,

woul d ext gm{[ geled ﬂ-ﬂ]m sor leaves 1ts second position.

HIH h switehos are {“!{I

riber 5, OF because of breakage or
Cgrounding of the creuits or
l’]:!l-lﬁ “‘Li’E (]r;-ilﬁii‘ {*;F ““}1!1}{111‘.”:3{}1 Y G]JP 15_1%{11' {:Elnj

attendant or supervisory 0])61 ator suitable
means tor quickly ase ertaining the condition

withont
the necessity of directly inspecting such
trunl line or 111tmnmm mvltch by mm]\r
this kind 13 caleulated to

pervision, as a large portion of the trouble

which may be Mpeuemmd in anexchange

of this kmd is of such chavacter that 1t can
all be wfl:-_m', veinedied from one point, as,
Tov r‘lx:“a,mpw from nosmele manual sw iteh-
board. onsecuently  the percentage
trouble requiring direct m%pwtum or alten-

or limited to such ti nnes as eannot be

cdied from the manual switchbonr«l.
digtriet 'E-_;}-*Etem suech.

reine-
In a
as shown, where more

as it enables an

mnain %LAL"(:H to take enve of a large part
of: the ‘rnmhl{‘h which otherwise wonld re-
quire direct inspection and attention at the
saidd outlving or sub-central stations.
advantages and uses will,. however,
vious to those skilled in the 1"['

Vha I oclulm as my 1mve
in a traning W]ep]ume Hj%tf“lll Iine
5;."‘*.,-#1‘%;&.]‘19.53.; selector switchos imcluding o side

awitch having o plurabity

from the lim switches to  the selector
ewitehes, o iacl for each trunk bhne, sad
jacks {h‘;ifled 11‘1t0 {_.,H}H]’)%, a sigmal for each

‘mieans for le wing said signal
whenever anyv, one of the. U*nnk‘; of 1ts eroup
and means for mamtammﬂ satdd
signal displaved until the side switeh of the

2. In a trunking telepbone svstem, first
selector switches, second selector switehes,
ﬁl(ib switches for aaid selector switehes hav-

ing a phira Jliv of operative positions, a plu-

rality of from!
selectors
cach trur
oroups, o signal for each group. means for
displaying said signal W’]iLH&‘TLF any one of
the trunks of its group 1s seized, and means

¢ lines extending from ‘the first
to ”w_‘* second %C*h‘(‘t()l“;“; a jack for

im" maintaining said signal displaved until

the gi d(, cwmh of the .wemed seecond selector

]mveq its geeond. position.

3. In a ’fum[mm telephone. V%tE*HL 1 a:,(m-
nﬂf,hn‘ ‘E“W!t(‘h including a side switch hav-
mg a plurality {}f oper: ative positions, a pln-

ality of trunk lines leading to said connec--
tor, a |‘1{‘1{ for each trunk line, said jacks

d]ﬁfld?d mt(:s oroups, a signal for each group

adapted o be mf-‘*pl.;wed a5 soon as a trunk

1S %elzed a:url to rvemain lighted until the

side switeh of the connector leaves ifs sec-
19

ond position, a second signal for each -of

ot

superv isory operator at the
Other

be ob-

_ of oper ative po-
sitions, a pluradity of trunk hmlf-, extendime

o Bine, said jacks divided into

12

90

100
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11¢

11
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said gr mam .fuhptmi to be (]lﬁph,VE‘d when
the connector passes to third® position, a
Hm d =ignal for éach of sald n*mn[»-, included .

M a normally open eirenit, apd means for
5 closing said cireuit to ascertan if ANY COl-
nector s off normal when neither nf the m%t
Ctwo signals is displaved. |
+ Ina trunking [{‘]l"]ljll{}l]t* svsteny, a plu-
rakigy of selector switches. trunl s mtemlm”

10 to saldgwitchies, Jacks divided into groups

ARSOU ated with waid ir unks, a busy lﬂlmlmf‘f‘

device for supplying ]mw test current to

sard jacks, and means !IH|(‘[)(‘11{IPIlt of said
jacks for exteniding a ('mmwtmn mm saucl,

T [Illlllﬁ-. torsaid switches. ,

5o In actranking telephone ‘%“*quﬂ.. a Pl
Crality of mmmvtm*% trunks extending to
saud connectors,. Jacks associated with said
trunks, and a signaling device for supplving

og busy test current to sid jacks and. for also

‘}-»l!]iph g bugy signaling current to the '1]1
My “«H]}%HII er wlien ﬂw "Ill(*d whsfan} or’s
- line is busy. . - |

6. In a. tllmlmw ‘rf-]{*phmw svsteni. a ]>]11-

5' rality of .groups ni trunks. a plarality of
.—]I!IH\’-—HWIH!IIIW deviees, dne for each aroup,
ach ]’“"l“i‘mﬂ‘ a different character of Husy-

hl“]l;ll current, means for supervising a c<m-,

- nection and for testmg, and means for Using

3p the different busy signal eurrents.for super-
CVisIng m](l testing purposes and automatic

progressively movable switches for .extend-
mﬂ‘ a .¢connection from the trunks, - 3
A trinking telephane svstem compris-

" 35 mh__ h(‘]{‘( tors and’a . connector, an operator’s
~calling set. and an operator’s plug provided

with a plurality of kevs, a jack associated
Cwith said connector with which said plug 1s

adanted to engage, one of said kevs aclapted
40 when Yhrown one wayv to connect the opera-

t0o17s set directly to the connector. and when
{hmun m the other direction tn calise the
. release of the connector , and anather of said

| Lmﬁ adapted when -operated to malke the |
45 -.'Hmnwtm busy to all the selectors.- '

78, Tn -a trunking te]ephnne svstem. n se-
lector gwiteh COMPIISING 4 'SUPervisory re-
Jlay.-a supervisory signat controlled -thereby,

~ a busy signaling m'whme, and a busy circuit |
50 from the busy machine, said circuit con-

trolled by said relav. .

9. Tn a’trunking telephf}ne sv*%tem, a .se- - ¢
lector -switeh comprising a supervisorv re- .

Liv, trunk lines 111{*111(111"1# verfieal and ro-

55 tarv condunctors eat{mdmﬂ' to said switch,

“and a normally open- hnsv-&wrml circuit to
the vertjcal trunk: conductor mntmlled by
the supervisory relav.

10.+In a trunking teleplmne system, a se-

60 lector switch, a trunk line including verti-.

A\-tal and votary conductors e\tendmfr to said
‘\“ﬂ switch, . a supervisory relay in said switch

b ulfre.d between “the rotary conductor and”
. frrmmd in ﬂ normally closed circuit, a ro-
_(;5 tary: I"‘ﬁ relay conhected betwwn the non- - m

-----

" .-..hh“

grounded telmlml of fhe 'battery and the

rotary conductor in - a normally open cir-
cuit, and means for normally prev enting the
supervisory relay from energizing thmugh
sa1d rotary line relay.

........

70

11. In a trunking felephone systemn. a lme |

mltch first %@Iectnr and second selector

'mutchos, a trunk-release cirenit for releas-
1myg said first selector, and a supervisorv re-

Ln normalty by :dﬂ'ed between one terminal
of battery and lhe trunk-release conductor,
and adapted to be energized as soon as the
first selector otounds s a1l tr llﬂlr-l ulms& CON-
dllctm

In a trunking telephone svstem a line

3“?1"1{'{:].1 line conductors extending to said

QW] twh, (}lltﬂ*l}lll“ trunk conductors extend-

mﬂ from :-:nd switeh,.and means for releas-
me said switch by mmlmi ing. mtlwr the line
zmldnctms or the trunk mlldnctors.

1ect01' switell, w connector switch, a super-

75

80 -

85
In a trunki cing telephone wstem a se-

YISOT Vo wLn ;1]I<)tted to the mnmlc'tm‘ a back- .

release rel av for said selector, and mmns_-, for

energizing sald supervisory- relay in series

with the back-release relay, the resistance
of the supérvisory relay being such that the

back-release relay will mot (}pemtwely ener-.
‘gize In series with the SUpervisory relay.

14. In a trunking telephore system, a se-
It‘cfﬂr ) bﬂC]rlPlt‘l%{J Telay {.tl{f}tted there-

allotted thereto, ‘an. energizing. circuit for

‘said buperwsm'v relay including a back-re-

lease relay of said ﬁi%t a@l{l{tm‘ the re-
sistance of said supervisory vela v heing such

that the back- }""[{*El%{i It*hl? will not opera-
“tively PI‘.[PI"TIAE: in series with the super-.
T VISOTY re]m g set Torth. -

15: In 2 trtmkmﬂ* telephone svstem, a se-
leetor” Ny }tr'h 1 L"mmea’r{:ﬂ: 1) l’mch-mlmw re-

Jlay at the wlector, a couple m SUPervISory,

96

05

‘to, a second gelector, a SUpervisory lela}r .

105

relays at the counector, ener oizing cireuits

for said supervisory relays, said eirenits in-

cluding the back-release relay, but the ve--
sistance of said supervisory 1‘(—:-11',’ being
Such that the said lmd{“l“'ﬁl{l‘lﬁ(i 1"&1:1’5‘ will

hot -operatively ‘energize over a circuit con-
taiming said supervisory velays in multiple.
16. In a trunking L{J}{}]“J:.lf)l“l{f system, 8

1main central office comprising an operavor’s

115

cquipment and first and second selectors, o -

sttb-central . station having -a  connector,
means_at the main central office for plug—-
ging directly - onto the line leading to the

cunnect(}r and making the connector - busy
“at the second-—selécfor% means for operating *

thé said connector to establish connection
with the line,-a back-bridge relay -and a pri-

‘vate circuit relay for said wnnector, a pair
of condensers i in the line circuit at the sub- .
central station, means for energizing the -

back-bridge relfw for short-cire mtmrr said
,condensers means by which the operator
may then teqt the called line, and means Ty

130 ;
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18

which the private circuit of the connector
may be opened by energizing the private

circuit relay, whereby the connector may

be caused to connect with the busy line.
17. An automatic telephone exchange sys-
tem comprising first-selectors, second-selec-
tors and connectors, and a manual switch-
hoard provided with a jack for each seléctor

and connector and a signal common to said

first selectors.

18. An automatic telephone exchange sys-
tem comprising first and second selectors,
and a manual switchboard provided with a
jack for each selector of the exchange and
a signal common to said first selectors.

9. An automatic telephone exchange svs-
ten: compursing first-selectors, second-selee-
tors and connectors, u manual switchhoard
provided with a jack for each selector and
connector, sard Jacks arranged in groups,
visual signals associated with and indieat-
g the different groups of jacks, and means
for plugging into said jacks.

20. An automatic telephone exchange sys-
tem comprising first-selectors, a  manual
switchboard provided with a jack for each
selector of the exchange, said jacks arranged
I groups, visual signals associated with and
indicating the different groups of jacks, and
means for plugging into said jacks.

21." An automatic telephone exchange sys-

tem comprising first and second selectors. a

39,

manual switchboard provided with a jack
for each selector of the exchange, said jacks
arranged 1o groups, .visual signals asso-

~clated with and indicating the different
. groups -of jacks, and means for plugging

40

o0

55

60

65

mmto said jacks.
22. An automatic telephone exchange sys-
tern comprising automatic connectors for

completing  connection with the lines of
called subscribers, a manual switchboard .
provided with a jack for each connector of.

the exchange, said jacks arranged in groups,
visutal signals associated with and indicat-
ing the different groups of jacks, and means
for: plugging into said jacks. |
23. An wutomatic telephone exchange sys-
tem comprising subscribers’ lines, automatic
means for trunking calling lines into con-
nection with the called Iines, a manual
switchboard provided with jacks corre-
sponding to the different. trunks of said
automatic means for trunking between sub-

scribers, sald jacks arranged in groups,

visual signals associated with and indicat-
ing the different groups of jacks, and means
for plugging -igto said jacks. | o
24, An automatic tclephone exchange sys-
tem comprising subscribers’ individual

trunking switches, automatic means for ex-

tending connection from the individual

switches to the callted subscribers, and a

manual “switchboard equipped with: jacks

and visual signals and testing devices for de-

1,214,686

termining the condition of any portion of
sald automatic means. |

25. A telephone exchange system compris-
ing subscribers’ lines, trunks and autematic
trunking switches for extending connection 7
from calling lines to called lines, a mannal
switchboard suitably connectéd with all of
the different trunks; and means on said
switchboard for tracing a call from any call-
imng line through the different trunks and 73
switches to any called line. -

26. An automatic telephone exchange sys-
tein comprising subscriber-controlled auto-
matic switches, a manual switchboard suit-
ably commected with said switched, visual 89
signals on said switehboard, adapted to in-
dicate off-normal switches, and means at
sai¢l switchhoard for locating the off-normal -
switches, - '

27 An auwtomatic telephone exchange sys- 85
tein comprising subscriber-controlled  auto-
matic  switches wrranged in  groups, =
manual switChboard provided with visual

signals for indicating off-normal switches,

aclapted to de¥ignate the groups in which 20
the off-normal switches will be found, and
menus at said switchboard for then defimtely
locating the off-normal switehes. |

28, A telephone exchange system compris-
ing  subsecriber-controlled automatic. con- 95
nectors, each connector. provided with a
switching device having three positions, a
manual switchboard suitably connected with
salfl connectors, and means at said switch-
board for locating ‘off-normal connectors, 109
adapted to show whether the off-normal con-
nectors are in either first and second posi-
tions or third position. . -

29. An automatic telephone exchange sys-
tem comprising subscriber-controlled auto- 165
matic connectors, each connector provided
with a switching device having three po-
sitions, a mannal switchboard suitably con-
nected with said connectors, and visual sig-

‘nals.disposed on said switchboard, some of 110

sald signals indicating first or second posi-
tion of the connectors, and other signals in-
dicating third position of the connectors.

- 30. An automatic telephone exchange sys-
tem- comprising suuvscriber-controlled auto- 115
matic connectors, each connector provided
with a switching device having three posi-
tions, a- manual switchboard suitably con-:

- nected with said connectors, and lamps on

said switchboard to indicate either the first 12

and second positions or the third position of

the connectors. = - o .
31. An automatic telephone exchange sys- -

tem comprising subscriﬁer-contmll'ed: auto-

matic switches, a manual switchboard suit-' #£5

ably connected with said L-'naaviﬁi;(:hie_s,--la;l:nkp-”s’i*?g':j

nals on said switchboard, automatic - eins . -
by which a lamp signal is displayed while .
an’ automatic switch is in .operation and re-

tired upon the éompletion of such operation, 130




- and means at said-switéhboard for locating
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_off-normal-switches.

10

15

' '_2-3'

25

30
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Lo

i

ing first

......

tor locating

nectors. . - | L
37 A7 telephone - exchan e svstem com- .
prising first and second selectors. a manual -
ith a jack for each .
second-selector; means for locating the j acks. -
‘corresponding to off-normal - second-selec-
‘tors, and means ut the switchboard for ef-

"prisifig - subséribers’

32. A telephone exchange system compris-
. and second. selectors, a manual
- switchboard suitably connected with the said
second-selectors, and means at saxd switch-
~board . for

lectors.

33, A telephone exchange system compris-

Ing first and second. selectors, a manual
switchboard, & plurality of jacks disposed on

- said swizehboard, there being a jack for each

‘second-selector, bank terminals connected in -
‘multiple with said jacks, and
mon to said first selectors. - S o
34, A telephone exchange system comiris-

[

a manual switchboard, - and strips-of Jacks
- disposed on said switchboard, each: strip of
Tacks l.ndmﬂtljﬂg a d:}ﬁ@x*ﬁl!_tF'."-""LIE'Vel. in the-
‘banks. '- L

85, A telephone exchange system compris-

- ing subscriber-controlled automatic switches,

each switch provided with a bank of trunk

terminals arranged in different levels, said
switches arranged in different groups corre- -

sponding; to the different levels of the banks,
- & manual switchboard, strips of ‘jacks dis-

posed on said switchboard, each strip of

jacks . Indicating -a different level in the - _ nboar
for each selector of the exchiange, swid jacks

banks, a‘visual signal for each strip of jacks,

and means for locating the jack correspond-
ng to any off-normal switch. .
36. A telephone exchange system compris-
Ing connectors, a’ manual. switchboard pro-
vided with a jack for each connector, means -
y the jacks of off-normal con-
~nectors, and means at the switchboard for ef-
of any off-normal con-

| - therein, a  manual

fecting the release ¢

O

switchboard provided with

fecting the release of any off-no rmal’second-
88, AL telephone | exchange svstem GO~

- prising first-selecto rs, o manual switehboard.

-4

Provided \11-*.?5}'1_- means for locating offenor-

ool first-selectors. and means at said switch- :.
hoard Tor etlecting thewelease of any  off-

normal first-seléétors.

B0 A telephone Lexchange: system com-
Dines; an  individual
trunking switch for-eéach subscriber’s lime, a -

Cinanual switchboard provided with a jack

.65

Tor exch tinmk legding trom said|individual
Cswitehes, menns at sal {]..ftsw;ltti:h-}:’(:-m'q for lo-
cabing thic jfacks ¢ orresponding to offinormal

prising - subscriber - con
Switches, means operable by said switclies .
for indicating offt-normal switches, and - a
- manual switchboard equipped. with rieans
for effecting the release of any off-normal
switches., . - -

locating off-normal second-se-

| ing_subSGpi'ber-__cmltrk)lle_d?a.'lgltt}matic.,switehés,.
each switch provided with a bank of trunk
terminals arranged in different levels, said
switches darranged in-different Zroups corre-
sponding to the different levels of the banks,:

- clated  with and

~tem - com Prising automatic

ndividual - switches, and HeANS

. 1o

at . said

switchboaird for effecting the release of any

off-normal individual switches. -
40: A - teléphone: exchange svstem  com-

41, A telephone exchange- -5_1'.&;&*11{_ ..

trolled 2 ntomatie,

com- .
- prising subscribers’ lines, trunks and auto. o

matlc switehes for éxtending connéction.

“from calling lines to called lines. nutomatic
‘means for indicating off-normal. switches,
and means for tracing the connection from

-------

second-selec-

~any calling line through the ditferent trunks

and off-normal switches to anyv ealled line,
420 An automatic telephone exchange svs-.
tem comprising first-selectors, sec .
tors and connectors, the latter ha ving verti-
-cal motion to seleet T group and rotary mo-

tion to connect with the called line therein,

& manual switchboard provided with. a Jack

“for eéach selector and connector, said jacks
carranged in grou s, visual signa lS'_;t'ssmim;mjl.
“with and indicating the different groups of
| jﬂ'cks, and  means for

jacks. T R
43. An automatic telephone exchange sys-

tem comprising first-selectors having verti-

_cal -motion to select g group and rotary ..
‘motion to connect ‘with a trunl line therein, -

a manual switchboard provided with a Jack

arranged -in  groups, visual signaly  asso-

into said -jacks. o -
44, An atutomatic telephone exchian 2e SyS-

-

rotary motion to connect w
_ switchboard pros
wath a jack for each selector of the ex-

change, said jacks arranged. 1 groups, vis-
ual signals Associated witlhy and mmcicating

the different, groups of ; acks, and means Tor

Plugging into said j aeks.

45 An astomatic teleplione exchiange svs-

completino connection -wi<lh  the limes - of
o .

catled subscribers, “having: vertieal motion
1o select a orou - arigl rotary motion to con-
nect with the called line therein. o manual -

plugging into -said

100

indicating the different o
groups of jacks, and means for plugging

110

switchboard provided with o jack for ench -

connector of the dxchange, waid acks ar-

ranged i groups, visual signals associated:

~with and .iIi_'f'[il’iféil_.ti_l'l_,{.t'.tl'l*‘{-j ‘thriferent, groups of
Jacks,

and means. for Plugaing into salcl
jacks, L o R

H. An automiatic telephone exchange sy

tem comprising subscriboery hIines, automatic

means for tennking calling lines mto cor-

12

-7
i

95 -

105

tem comprising first and sécond selectors .
having vertical motion to select a group and
ith a tronk line
provided.

SVS- 1715
connectors fopr:

0 ,

tection with the called lines, having vepti- 130
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cal motion to select a group and rotary mo-

tion to connect with the called line therein,

a manual. switchboard provided with jacks
corresponding to the different trunks of said

automatic means for trunking between sub-
scribers, said jacks arranged in, groups, vis-

ual signals associated with and indicating
the differdent groups of jacks, and means for
plugging into sald jacks. S

‘47. An automatic telephone exchange sys-

tem = comprising subscribers’ - individual
trunking switches, antomatic means for ex- .
tending connection from the individual

gwitches to the called subscribers, having

15

vertical motion to select it group and rotary

motion to connect with the called line there-

in, and a manual:'switchboard equipped with

~ jacks and visual signals and testing devices

_20

25

for determining the condition of any "por-
tion of said automatic means. L
- 48. A telephone exchange system com-
prising subscribers’ lines, trunks and .auto-

matic trunking switches for extending con-

nection from calling lines to .called lines,
having vertical motion to select a group and

" rotary motion to cpnnect with a trunk line
therein, a manual switchboard suitably con-

. nected with all of the dffferent trunks, and

30

33

means on said switchboard for tracing a

call from any calling line through the dif-

ferent trunks and switches to any called lime.

49. A telephone exchange system com-
prising subscriber-controlled automatic con-

nectors having vertical motion to select a

group- and rotary motion to connect with
the called line therein, each connector pro-
vided with a switching device having three

- ‘positions, a manual switchboard ‘suitably

40

45

- 90, , ; . _
- " "'ably connected with said connectors, and

55

connected with said connectors, and means
at said switchboard for locating off-normal

connectors, adapted to show whether the
off-normal connectors are in either first and
cecond positions or third position..

'50. An automatic telephone exchange sys--
tem comprising subscriber-controlled auto-

matic connectors hauving vertical motion to

select a group and rotary motion to connect

with the called line therein, each connector
provided with a switching device having
three positions, a manual switchboard suit-

visual signals disposed on said switchboard,

some of said signals indicating first and sec-

ond position of the connectors, and other sig-
nals indicating third position of the con-
nectors, A _ T
51.  An automatic telephone exchange sys-

tem’ comprising ‘subscriber-controlled auto-

" matic connectors having vertical motion to

60

seléct a group and rotary motion to connect
with the called line therein, each connector

- provided _with a switching device having

“ably connected with said comnectors, and
lamps ou said switchboard to indicate either

65

three positions, a manual switchboard suit-

the first ard second
position of the connectors. .

means for gutomatically switching said con-

trunk line 1s out of order.

T

positions or

52. A telephone exchange system compris-

~ ing first and second selectors having vertical
motion to select 'a group and rotary motion

_thé 1t_hi'1'd :

70

to connect with a trunk lipe therein, a man-

ual switchboard suitably connected with the .
‘said - second-selectors, and means at said:
switchboard for locating off-normal second-

selectors. |

. 53. A telephene exchange system compris- |

ing connectors having vertical motion to se-
lect a group and rotary motion to connect
with the called line therein, a manual switch-
board provided with a jack for each con-
nector, means for locating the jacks of off-

normal connectors, and means at the switch-

board for effecting the release of any oft-

"normal connectors. -

'54. A telephone exchange system compris-’

_ing first and second selectors having vertical

motion to select a group and rétary motion
to.connect with a trunk line therem, a man-

ual switchboard provided with a jack for
~each second-selector, means for locating the

jacks corresponding to off-normal second-
selectors, and means at the switchboird for

effecting the release of any off‘normal sec-

ond-selectors. v
55, A telephone exchange system compris-
ing first-selectors having vertical motion to

select a group and rotary motion to connect
‘with a trunk line therein, a manual switch-.

board provided with means for locating oft-
normal first-selectors, and meéans at said

- switchboard for effecting the release of any
- off-normal first-selectors. |

divided

56. In a telephone system,z trunks

into groups, jacks for each group, the jacks
of each group lined up into strips, the.
various strips grouped together, a visual sig-

nal for each group of jacks under the com-
mon _control of the corresponding group of
trunks, and an audible signal for each trunk.

57. In a telephone system, trunks divided

~into groups, jacks for each group, the jacks

of each group lined up Into strips, the

- various strips grouped together, a visual sig-
" nal for each group of jacks under the com-
‘mon control of the corresponding group of
_trunks, an audible sign

| al for each trunk, an
automatic switch for each trunk for control-
ling the signals associated with each trunk,

said automatic switch provided with means

for extending a circuit connection from. a

~ trunk of one of said groups to a trunk of

another one of said groups. |
58. In a telephone system, a.subscriber’s

line, a plurality of trunk lines, an automatic

switch, an operator’s position, means for
operating said switch to extend a connection
from said line to one of said trunks, and

nection to said operator’s board in case said.

75

80
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59, In a telephone system, a subscriber’s

line, an automatic switch, 2 plurality of

trunk lines, an operator’s position, means for

extending a connection from said-line to said

. 6 switch, means for then operating sald switch

.to connect with one of said trunk lines, and
-~ means for signaling said operator I case
‘said trunk line is out of order. .~ °

60. An automatic telephone exchange sys-

10 tem: comprising first selectors, second se-
. lectors and connectors,.

a manual switch-

- board provided with a jack for each selector

and connector,

a supervisory ‘visual signal
- common to the first selectors, a supervisory
15 visual signal commion to the second selectors,
a- current for operating the same, another

source of signaling current commuron to the

first selectors, another source of signalimg

‘current common to the second selectors, and
means reésponsive to said source common to.

a1

the first selectors for producing an audible
signal of a certain character and IespPoNsIve”

lectors for producing an audible signal of a

‘to the signaling current of the secdnd se-

25

different character. .
Signed by me at Chicago, Cook county, .
Tllinois, this 10th day of May, 1907. o
| - ALEXANDER L. KEITH.
Witnesses:
Harey J. GUITMAN,
- Epwarp D. FFaues.,
A
)
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