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1o all whom it may concern. - S
- Be 1t known that I ,. CHARLES ‘1. Zanuy, a
citizen of the United States, restcding: at Los

- angeles, in the county of Los Angeles. and

State: of California, have invented new and
Improvements in Telephone - Ex-

- change Systems, of which the following is

19

LS

20

20

30

35

40

45

0,

Into the manual system, _
‘any substantial change in either the auto-

- board -connections., With this
1t must be obviou‘s that I obtain a very.great
degree of flexibility in my system.” It is

a specification. - 5 NV
My invention relates to telephone  ex-

change systems, and has for its: object to.
produce means whereby subscribers working

on an automatic system may trunk directly

matic or.manual ;equipment. but retaining
all the advantages of both. ..

- According to one arrangement I cause Q
subscriber who comes in on a first selector

of the well known: Strowger type, to select
an 1dle second selector switeh through which

connection may be had. directly to a manual
switch . board through
desired, any of the ordinary . connector
switches may be reached and through any
of them the call may also be .made to a sub-
scriber who may also have manual switch

possible through the second selector to get,
onto ‘a toll board; information.
etc.. with expedition and certainty ; while

scriber can proceed in his usual manner and

make the call direct instead of going through
the tool or other manual switch board. =~ -
My invention is illustrated 1 the accom-

panying drawings, wherein,

rectly to a manual switchboard. - Fig. 21is a

stmilar diagram showing a trunk: jack on. |,
the manual switchboard with. the coniiective |
-cord circuit and also a common battery sub-
- scriber’s’ station with . its line. terminating
on a manual switchboard.. Fig. 3 is.a simi-

lar diagram showing a Strowger connector

switch with certain changes,. which ‘allow.
paratus shown
in Fig. 1, to eall automatically a subseriber.

me, 1n-connection with the a

found in local battery
{ the transmitter. T, receiver R, hook H, and
| ringer Q. In addition
1ng set there is added the |
for transmitting impulses to operate the
switches at central. I have for simplicity -
‘represented the sending

without making

a trunk line, or, if- ‘
ous  switches.

arrangement

shown in Letters Patent Nos. 815,176
815,321 to Keith and Erickson, dated March
.13, 1906, although
| thereto, reserving the ri
1if the subscriber wanted happens to have |
- an automatie connection, the calling sub--

apparatus,:

Kigure 1 shows in diagram a subscriber’s
- statlon, a - standard first selector switch of
Strowger type, and a second selector switch- |
of the same type wherein I have made cer-

. | ‘dle carries the trunk
~tain-changes so as te be.able to .trunk. di-

| test wiper 2%, which

and i turn. operates. the
| Which causes the.mechanically operated side
- switches 24, 2% 2% and 27 to turn one point,
-cutting on. the rotary magnet D which in
turn moves the side switches another point
connecting the line wires to the trunk wipers.
. A to the test
| wiper 2° and eontrols the circuit of the re-

; :

- | whose line terminates in a common battery
‘exchange system. -~ -
- Referring now to.Tig. 1, the subscriber’s |

station A is equipped with apparatus usually

to the foregoing talk-
sending apparatus

apparatus by the
two push buttons K, K. .
when depressed grounds number 1 side of
the line, and sends. impulses. which operate
vertical relays in the various switches, while

| the button K’ when depressed sends in an
mmpulsé over number 2 side

_ _ of the line which
operates the rotary relays. At the end of
the conversation, both buttons are depressed

sending in an impulse over both sides of the
line simultaneously, affecting both the verti-

ONE-FOURTH TO.

systems, consisting of

The button K
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cal and rotary relays and releasing the vari-

Button K, when depressed,
after sending in the lastset of impulses, op-

erates the ringing relay in the eonnector

switch.

 The switches I 'employ_ at the central office
type.
and

are preferably of the “Strowger”

L'do not limit myself
ght-to employ others

80

85

where desired, with the NeCcessary non-essen-

tial changes in circuits and connections.

The first selector switch Z being the regu-

;Iar--"Sthgex; type without change, need not
be described in detail. The vertical relay S

80

responds. to impulses over one side of the

- hme, . and operates the vertical magnet E
whose armature ¢ controls a paw! which en-.
gages & ratchet on the spindle 2z causing it

to step up 1n a vertical position. This spin-
' wipers z’, 2%, and the
| are Insulated from the
_sEindlé. - The rotary. relay S§” responds té o
t 100

e iImpulses over the rotary side of the line,
private relay T

The release relay X is connected

LI

995

105
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X

Jease magnet W which, when operated, re-
stores the switch to its normal position.
In the second selector switch Z° wherein

part of my invention lies, I have inserted ad-

ditlonal apparatus and wiring which enables
me to signal and be connected to a manual

‘exchange without the necessity of using the

ordinary connector switch. I will point out

the additions and changes as I proceed with

the deseription. The vertical relay S* which

responds to impulses over the vertical side

of the line, operates the magnet K’ which

steps up the spindle 2% vertically, in the same

15

manner as described for switch Z. The ro- |
tary relay S°% which responds to impulses
over the rotary side of the line, operates the

private relay F’ which causes the mechanic-
ally operated side switches 2%, 2*%, 2, 2'° {o

- move one point, cutting in the rotary mag-

20

25
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“are continued through to the tip

“these two additional contacts. In
to the foregoing, { have added the three con-

net D/, which in turn causes the switches to

move another point connecting the line wires
to the trunk wipers. One terminal of each
relay S* 53 1nstead of being connected per-
manently to battery, as in the ordinary

Strowger switch, 1s connected indirectly

through the contacts ¢, o, @* of the cut-off

relay A, which I have inserted. One termi-
nal of this relay is connected directly to bat-
tery, while the other terminal is connected
to the ring of a trunk jack on a manual

switch-board. The trunk wires 25 and 26

springs of the same jack. I have also added
the two normally. closed contact springs a*

and x° to the release reiay X', 'so that in-

stead of the spring s* of the relay S? being

connected directly te the spring ¢ of the re-

lay F’, it is connected indirectiy through
In addition

- tact springs 2%, 2%, and 2°°, which are op-

45

50

b5

erated mechanically by the spindle 28. To

the contact 2*° I have connected the terminal

of the release relay X’ which leads to the

private wiper z'*. The normally open con-

tact 2%° 18 connected to one terminal of the

lamp L orc the manual switchboard Fig. 2. |

I have connected the first contact in the side-
swiich 2'% to battery

plained later. 3 .

Referring now to Fig. 2, I have shown the
manual switchboard end of the trunk which
consists of the lamp L and jack J having the

tip spring 7, sleeve spring j’, and ring 7%

- The cord circuit which forms the connecting
- Iimk petween the second selector switch and

~ the subscriber whose station is equipped with
- common battery apparatus, consists of the
60 ]

following: the answering plug P, the tip

of which is connected to the tip p of the .calf-
ing plug P’ by the following path: strand
100, condenser C’, 102, contacts 0 and o', 104,
to . The sleeve p” of the answering plug P

and sleeve

_ through the contacts of
the relay A, the reason for which will be ex-

relay

- 938,541

plug-P’ by the following path: 101, con-
denser C?, 108, contacts 0%, o*, 105, to p’.

The ring p*® of the plug is connected  to

ground by the wire 113. The relays K and

K’ are connected to the tip and sleeve respec-
tively, of the plug P, and are connected per-

.manently to battery at their middle points,

70

while the other terminals are connected to

normally open coutacts. Both of these re-

lays are of the locking type, and each one
controls the circuit of the lamp L". The re-

lay K after becoming locked, is released
manually by the operator throwing forward

her listening key which ‘opens the circuit of

the relay. The relays K2, K® are connected

80

to the tip and sleeve of the calling plug P’
respectively, one terminal of the relay K? -

being connected to grounded battery, and
one terminal of the relay K* being con-

nected to the free side of battery, thus

supplying current for talking to the called

subscriber. These two relays jointly con-
trol the circuit of the lamp 1.2 =~ The re-
lay K’ cannot become locked unless the call-
ing plug P’ is inserted in the jack of a called
{ine which energizes the relay K2, closing the

locking circuit of the relay K’, so it-follows
- that after this relafr

| becomes locked it can-
not be released unti
drawn from the jack, deénergizing the re-

the calling plug is with-

85

o

lay K® The subscriber’s station A’ is

equipped with apparatus usual in common .
battery systems, which consists of the trans-

mitter T, receiver R, hook H, ringer Q, and

condenser (. The wires from this station

100

terminate in-a central office cn a line relay M

through the normally closed contacts of the
cut-off relay N. This relay when energized
upon the 1nse. ion of the plug P’, attracts its
armatures, disconnects the line relay. and

connects the line wires to the springs 2, 7° of

the jack J’. | |

Referring now to ifig
connector switch Z? wherein { have added
apparatus and wiring which In conuection
with the equipment already  described in

Fig. 2 enables me to call automaticaily a sub- -

.3 T have shown a

105

110,

scriber in a common battery exchange. I

will point out as we go along the additions
and changes 1 have made. The vertical re-
lay S* responds to impulses over the vertical

115

side of the line, operates the vertical magnet -

K2, causing the spindle #*° to step up verti-
cally The rotary relay S* responds to 1m-

puises over the rotary side of the line which
operates the private relay 2, which causes
the side switches 22°, 221, 222, 22% to move one
point, which in the switch 22° disconnects the

vertical magnet I£2 and connects 1 its place
‘the rotary magnet D?, which is operated

120

125

when the second set of impulses are sent in =

over the vertical side of the line affectin

St

the
In the rotary relay S° I have *
S y | _ | added a contact 8* which is connected to the

5% 18 connected to the sleeve p” of the calling | second point in the switch 2. This second i+
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point in the Strowger system is connected to 2 | directly to a manual

normally open contact in the private relay

- I**, and the contact which engages 1t is con-

nected to battery

with the release magnet 12
I Series.

In the private relay F2 I have

-omitted these two springs, as I have no fur-

ther use for them. In place of the release

relavs which in the

terminals being connected to one side of the
battery, I have added the retardation coil 1.
This coil has two windings, the terminal of
one winding. being connected to trunk wire
11,-the other terminal being grounded. The
second winding has one terminal connected

fo the trunk wire 12, the other terminal be-

Ing connected to the ﬁ'ee side of the battery.
Battery being thus bridged between the two

windings supplies talking cutrent to the snh-

scriber in the manual system, and also fur-

- nishes means for pulling up the cut-off relay,

R
|
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for warking purposes,
“amount of current. to |
changed the cireuits of the ringing relay Y |
“m the slightest, which when

“1'have connected the
in the Strowger
from any .
- the lines in the manual exchange which are
multiple and answering.

disconnecting the line signal, and providine
a “busy” test as will be explained later.

In the Strowger system, the arm of the
side-switch 22% 1s connected directly to the
private wiper 2z, Lut between these two
points I have .inserted y 3
having the contact 27 grounded, and the con-
tact #° connected to one terminal of the re-
lease magnet W2, and to the contact ¢! of
the.relay S* Tt will be seen that instead of

having the magnet W2 act as the test as in
system, I have placed it in the
local circuit of the relay X2 which responds

the Strowger

to, or becomes energized, by a small amount

of current such as would

1s generally produced by
potential between two re-

test in such cases
the difference in
lays or coils. . Tre-
spond to such currents as it is simply built
and requires a certain
operate. 1 have not

gized opens the calling end of the trunk and

.conneets generator current to the calling-end.
test contacts 22¢, which

system are normally free
connection, to the tip contacts. of
in parallel with the _‘

Jacks of the manua) switchboard.

The tip
and sleeve. contacts in the switceh

and multiple jacks, -
In the operation of that

cannot call-the subseriber automatically, the

procedure ils' as follows: He is first connected. | the circuit of the vertical magnet. E’ by the
to a seconc

and from there

he Strowger system have
one terminal of each relay connected to the
trunk wires 11 and 12, respectively, the other

‘the release relay X=

circuit of this

from grounds. ‘
t | 1s found the relay F becomes deénergized
be received in test-

Ing a busy line in a manual system.  The.

“T'he magnet W? will not re-.
gized while the

becoming ener-

‘sition connect the line
3 and 4 respectively

Jollowing
are.eon-
nected 1n parallel vith the tip and sleeve
springs respectively in the same answering .

R . |stead of sending in

part of my sys- |

tem where 2 calling subscriber wishes for a’
conttection in a common battery nmianunal ex-
change where the conditions sre such that he

8

_ switchboard where an
operator completes the connection through.

her cord “cireuit to the wanted subscriber.

T'he calling subscriber first depresses the but-

‘ton K sending impulses, the number of which
wiil- correspond “to the exchange wanted.
The impulses-coming in over number

of the line operate the relay S, which at-
tracting its .

the magnet E . by the 'following pat
ground, 36, s';-5, 34, f, f’. a1, K, 35, to bat-

1 side

armature closes the circuit of
path:

76

tery B. The operation of thig magnet causes

the spindle = carrying the trunk wipers 2’ |
2% and the test wiper 23 to step up vertically .
and come-opposite a-row of contacts leading

86

to a group.of second selector switches of my
changed type which have access directly to,
a manual switchboard.” ‘The subseriber now -

depresses a button K, sending an impulse
' ' 85

over number: 2 side of the’ line, operating

the relay-S’, which in turn closes the ¢ircuit; -

of the private relay If by
ground, 36, s/, s2,

the following path:
37, F, 38, to battery B.

This relay operating opens the contacts 7, f, -

disconnecting the vertical magnet £ and pre- g
venting the spindle z from making a ver-

tical movement.. The operation of the relay .

F also causes the

ing the circuit of the rotary magnet D,

the spindle z until

. the wiper 2* finds a con-
tact in the row

not busy, that is to say, free |
As soon a5 such a contact

side-switches z¢, ; %y 8% 21, .
to move one point, and in the switch 24, clos: .
The

| magnet being closed causes -
“its armature to vibrate, which in turn rotates

100

and causes the side switches to take the third =~
position cutting off the rotary magnet I and

causing the spindle

to come to rest with the
wipers on contacts

leading to an idle second

selector switch:  The relay F is kept. ener-

_ switch is rotating and the

wiper z* is passing over

2, 44,37, F, 38, 35 to'battery B.. The relay
X does not become energized on account of

*

and 1n series of .the winding of the relay F .
-which 1s. of comparatively nigh resistance. * =
The side switches in taking the third po- 115 ,_
wires 1, 2 to the wires .
leading to the wipers 2’-
by the
4320 0
con. 120

and 2%, and ground the test contact 22
path: ground, 63, 27, 42, X,
1o 2. The calling subscriber is OW Con-

nected to a second selector

sends. an impulgse | 8l _
Operating-the vertical relay S% which closes

| fo_llowii}g_ path: ground, s, $*y 49, a°, at, 51, __

_ switch which: = ..
' leads divectly to a manual switchboard.,. In-= | .
_ _ in- additional set of im- -
pulses he now simply depresses the button K O
“which in the Strowger systemi would be the 125,
ringing button. The pushing of this button .
over No. 1 side of the line ..

the grounded con- |
‘tacts by the following path: z% 43, X, 42,
110

| its winding being of a very low resistance,

L

136
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- glowing inserts the p .
throws forward her listening key O’ in the.
ordinary manner, and asks for the number

35

-~ switchboard y

jack J.

038,541

\

14, 13,47, £, 45 to battei‘y'B. The energiz% 1_The i'ela,y K3 m becoming energiz'ed attracts

ing of this magnet causes the spindle 2° to

step up vertically to the first row of con-
‘tacts, closing the contacts 2*° and 2°° which
completes the circuit of the line lamp on the

the following path : battery
B, 45, 61, a, @', a?, 62, 50, 2%, 57, X', 58, 59,
250, 25, 2% 97, lamp L to ground. The re-

lease of the different switches is effected by
-the release magnet first becoming energized
‘and then deénergized thus constituting a

two-step escapement. As the back release
relay X’ is in series with the lamp L 1t be-
comes energized and, attracting 1ts armature,

closes the circuit of the release magnet W’
%I the following path:
9

_ ground, %, &%, 54,
60, to battery B. This magnet becoming
energized takes -the first step toward releas-

- ing the switch Z’. The contacts z* and «°
20

of the magnet X’ are broken, disconnecting

the vertical magnet E’, thus preventing the

indle z3.from taking a second step in case

S

the subseriber should depress the button K
~ the second time. The calling subscriber has
‘now signaled and is connected to the manual
{ l]ar manner.

armature closes the circuit of the lamp L/
by the following path: ground, %7, A° 112,
B and locks 1itself
by the following path: battery 13 109, 110,
108, K’, %°, k*, 115, 118, &*%, k'* to ground.

switchboard over No. 1 side of the line by

‘the following path: 1, 2%, 3, 2, 5, 25 7 of the

jack J and over No. 2 side of the line by the
following

Referring now to .Fig.' 9, the operator at
the manuai exchange Ferceiving the lamp L
ug P into the jack J,

wanted. The insertion of this plug tloses

the circuit of the cut-off relay A 1n the sec- |

ond selector switch Z’ by the following path:
ground, 113, p? 2,28, A, 64, 45 to battery B.

40 This relay becoming energized attracts its

45

~ armature opening the contacts ¢, &', ¢*, dis-

connecting the vertical and rotary relays S
and S* and opening the circuit of the back

release relay X’ whose armature now  as-
sumes its normal position and opens the cir-
et W’ restoring the
switeh Z’ to its normal position. The spin-

cuit of the release ma

dle #® in returnming to 1its normal position
opens the coitacts 2*° and 2°* extinguishing

50 the signal lamp L.

e
o)
e

a4
~

60

- Referring a%ain to' Fig. 2, the operator
upon finding t

calling plug P’ into the jack J’ of the de-

‘sired iine. This insertion closes the circuit
K® and the cut-off relay N by
the following path: battery B, 120, K3, 117,
0%, o*, 105, p’, §/, 124, N to .ground. The"

of the relay

relay N becoming energized attracts its ar-
matures and disconnects the line relay M
and connects the line wires 125, 126 to the

- spring 7and §° of the jack J°. 'The operator

throws forward her key O whose contacts |
0* apd 0° are connected to generator cur-
pent, and rings in the ordinary manner.

- sub

path: 2, 2% 4, 2%, 6, 26, to j° of the

e number wanted mserts the

K by the following

i its armature and closes the circuit of the

supervisory lamp L? and places a ground on
the contact %4* of the telay K’ by the follow-

K?, extinguishing the lamp L2, thus notify-

ing the operator that he has answered. At
‘the end of the conversation the subscriber at
‘station A’ hanging up opens his line circuit,
deénergizil}g the relay X® causing the lamp

L? to again glow. The subscriber at the

“automatic station A in hanging up depresses -

both buttons X and K’ sending 1mpulses

simultaneously over both sides of the line.
In the first selector switch Z, Fig.. 1, these

impulses operating the relays S and S° at

ing path: ground, A%, %2, 115, %* The
subscriber at station A’ upon "answering
- closes his line circuit energizing the relay

65

75

80

the same time close the circuit of the relay F

‘which attracting its armature closes the cir-

cuit of the release magnet W by the follow-
ing path: ground, ¢, s, 34, f’, /2, 40, W to

85

‘battery B, thus restoring the switch Z to its -

normal position. These same impulses op- °

erate the relays K and K’ in Fig. 2 in a simi-

The relay K’ attracting 1its
111, I/, 109, to battery

The operator upon perceiving both lamps
olowing takes down the connection, that 1s

" withdraws both plugs P, P’ from the jacks
J, J’ respectively. The relay K* now be-

comes deénergized extinguishing the lamp

1.2 and releases the relay K’ which 1n turn

90
95

100

extinguishes the lamp L/. If the calling
subscriber wishes to signal the operator

while the plugs are in their respective jacks,
he depresses the ringing button which sends
in an impulse over the vertical side of the
line operating the relay K which, attract-

ing its armatures, closes the contacts &* and

k% causing the lamp L to flash. This re-
lay K cannot lock itself at this tume because

the contacts &'* and %° of the relay K* are
‘broken. Suppose the calling
hangs up before the operator has placed the

subscriber
calling plug P’ into the jack J” of the want-

ed line.” Impulses coming in over both sides
of the line simultaneously operate both the

closed and the operator noticing the lamp

glowing throws her key O’ into the listening

position breaking the contacts 0° and 0" re-

leasing the relay K which in turn extin-

guishes the lamp L.

It will be seen from the "foregping de-

“scription that I have provided for any con-
tingency which might arise while the sub-

106

110

116

relays K and K’ but locking only the relay
path: battery B, 109,
110, 108, K, %, k", 114, 08, o7, 119, &', &' to
oround. The circuit of the lamp L/ 1s also

120

125



- nected to a subscriber in a commen Dbattery
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scriber in an automatic exchange 1s con- |

~ exchange through a manual switchboard.

10

- described. This connector switch ¢
with the selector switches already described i

e

&
o

>

€2

- ofcontacts leading to a connector switch of

40,

" The. magnet K

l45 .
- making a vertical movement,

'the contact of the connector
6.0

65

the first selector switch Z in

‘pressing the button K he
over No. 1 side of the
relay S? in the switch Z’

following path: ground, s | ),
1P, 4T KT 45 to battery B, This
1n operating causes the

E':.}'l .,

‘private- magnet F’

I will now describe the operation of that
part-of my invention wherein a subscriber in

an automatic exchange is enabled to call u |

subscriber in a common battery ‘exchange

nection. This is done by calling through to
a connector switch of my type which I have
Cperates

in. Fig. 1. While T have made certain

abling’ me to be connected directly to a

manual switchboard it also can perform the

ordinary function as in the regular Strowger

systenr by picking out. the connector switch

of the desired hundred. | Lo

I have already described the operation of
etor s 1 ‘connectron. with
the first part of my invention and it will
not be necessary to repeat it We will take
it for granted that the calling subscriber is
connected through the first selector: switch
to a second selector switch of mv type.  De-

sends 1n 1mpulses

_ which in turn closes
the circuit of the vertical magnet J* by the

vertically bringing the wipers opposite a row

the desired hundred. - The subscriber now
depresses the button K-
over'No.
' by the following path:
ground, s*, §%, 55, F’, 63, 45, to battery D.
the contacts f3, 74, disconnecting the vertical
magnet E’ preventing the spindle " from
“The operat-
ing -of this relay causes the side switchies 212,

27, 2", 27 to move one point closing the cir-

cuit of the rotary magnet D’.avhich cauges
the spindle to. rotate and continue to rotate
until the wiper 2!* finds a contact free from
ground. As soon ag this
I*” becomes deénergized and the side switches
move another point disconnecting the rotary
magnet causing the wipers to. rest on con-

‘tacts leading- to an 1dle ‘connector switch:
The side switches in taking this final step
and ground -

disconnect the relays S2 and S®
switeli -upon

which the private wiper. rests by the follow-
in% - 87,08, A7, 67T, 21" to-.ground: The
- calling subscriber is now .connected to the .

path: z', 58 X'’ 57

connector switch

ontaining -the contacts of

- the desired line. = s el
The operation of the spindle 2® in. stepping |

lfne operating - the

Ahis magnet
spindle z* to step ap

becoming' energized - opens |

d

up vertically is much too rapid to cause the

lamp Ii on the manual switchhoard to olow

and as soon as the switch makes a second

- vertical movement its circuit is broken .at

springs z%—z™, that is the relay X' is no

f
I

~without the necessity of having an operator |
on the manual switchboard complete the con-

-changes in the second selector switch Z’ en- .|

P

—

_ sending an impulse |
er'.No. 2 side of the line operating ‘the re-
lay S® which in turn closés the circuit of the

|
N
!

T W M NN LN L e —r— ——— - gy 7T = [ B S S -

ground, %, 8%, 515, 75, I, 77, 78

Ing the side ‘switches 22, 22, ; and z2°
-move one point. In the side switch 220 the

-0f .the vertical magnet Ez2

over No. 1 side -of the

the following path:

bresseg- the
over No. 2

following path grou
91, to wiper:2* -and the
‘which it rests,” N
e f ~will be seen by referring to the: diagram:is
happens the relay-|

lay N. If this line' w .
‘would be. connected to it through the. super--
-visory relays of the operator’s cord circuit on:
the manual switchboard, If on: the other
' hand the line _
nectot’ switch the tip

longer connected to the.wire 7.
movement of the spindle in the.

This rapid
first step is

also too rapid to operatively - energize the

magnet W', hence the release mechanism .is
not set 1n the vertical movement for any step
beyvond the first:

ing in impulses over No. 1. side of the line
operating the vertical relay S* which in turn
closes the’circuit of the vertical magnet E?
by the following path: ground, S8, 87, 78,

7o 77, T2, 20, 85, 12, 99, 78.to battery. 3. The
operation of this magnet causes the. spindle.
2'® to move up "verticaﬁly bringing the wipers
;218 opposite the row containing
the contacts of the desired. li; |
scriber now depresses the -bottom, K’ send-

217 28 and 2 op the rov 11ni
desired .line. . The sub-

mg an impulse over No. 9 side of line operat-

ing the relay *S* which in turn closes the

circuit of the relay F2 b
({, (8 to battery
B. "This relay opens the contacts

connecting the vertical magnet E? and caus-

2%, 222 and 228 to
rotary magnet 1% is now connected in place

“The subscriber
A sending impulses
1 he line dperating the re-
lay S*‘the second time which now 'in turn
closes the circuit of

now depresses the button K

ground, s¢, s%, 73, fo, f

12, 2%, 84, 1%, 92, 78 to battery B. " This mag-

net'in operating causes the spindle to rotate
. e contacts
The subscriber now de-
‘button' K" sending an impulse
side of the line operating the re- =~
116
at the same time plac-
relay’ X* in a test position by the - -
8%, 76, 2% 90, X2, ©
contact 2*¢ ‘upon

contact as 1

b_rillging the wipers to rest on the
of the desired line.

lay S° which in turn closes the circuit of the
relay F? as before and
g the

*

*

 Normally. this

. ‘The subscriber now being
“connected to a connector switch of ‘the de- -
sired "hundred, cdepresses. the button K send-

7o, 77 dis-

70

75

80

90

100

105

open, being. multipled- to the tip spring of

the multiple jacks J2, J22and from there to .

the normally open contact of the cut-off re: "
12¢(

line’ was. bus

was engaged by another con-

retardation, coil’

y.the battery:

v 2 t1p- side . of line would he..
supplied with battery through the talking or -
which furnishes the battery

y the following path: -~

] |

7.

1

supply for talking purposes. 'If in this case, .

the line was engaged the relay X2 would be- .
comie energized and close the cireuit of thé

.t h‘:_“ .
1, -

X ' ¥
.o \
‘,.tk..‘ '
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10

~ lay Y. In the side switch 2** the circuit of

15

29

30

- energized attracts its armature, disconnects
the calling end of the trunk and connects.
generator current to the wipers leading to

‘the desired line. The subscriber in the com-
35

40

‘release niggnet W?

‘of the ringing

. restoring the switch to its
normal position. - We will take it for
granted that the line is not busy. The opera-
tion of the _
time causes the side switches to move another

point. In the side switch 2* the rotary
“magnet 1% 1s

disconnected and the ringing
relay Y connected in its place. The trunk

“wires 11 and 12 are connected respectively to
‘the trunk wipers 2" and z'* through the |

normally closed contacts of the ringing re-

the relay X2 is opened.  As soon as the trunk

wires of the switch are connected to the.
wipers resting on the contacts of the desired
‘line the circuit of the cut-off relay N 1s

closed by the following path: battery B, 78,
82, one winding of the coil I, 81, 12, 2**, 14,
3, yt, 16, 218, 18, 20, N to ground. This re-
lay becoming energized attracts its arma-
ture, disconnects the relay M and connects

‘the line wires 21 and 22 respectively to the

trunk contacts 17 and 18. The calling sub-

seriber is now connected to the desired party
and depressing the button K which now acts
as the ringing button, he operates the verti-
“cal relay S* which in turn closes the circuit.
, Y by the following
ath: ground, 8, s7, 78, f°, 17,72, 2%°, 86, X, |

relay

9, 78 to battery B. This relay becorning

mon battery exchange *removin% his tele-
phone is supplied with battery fo

being inserted between the wires 9, 11 and
10, 12 prevent battery from flowing back
over the trunk operating the vertical and
rotary relays. . o

~ subsecriber in hanging up. depresses the but-

- 45

tons K and K’ grounding both sides of the
line  simultaneously. 'Whicﬁ

 operate the relays S* and S°.- These two re-

50

lays becoming energized at. the same time

close the circuits of the release magnets 1n
the .connector switch Z? and in the seeond

selector switeh Z’ in the following manner:

55

First the circuit of the release magner W* is
ciosed in series through the back release re-

lav X’ by the following path: battery B, 7 8,
W=, 87, 81, s°, T4, 2%, 27; OB, X', 57, 2%, to
ground. - The magnet W? bDecoming euer- |

gized restores the switch Z* to its normal
position. The relay

~ gized attracts its armature and closes the cir-

60

a5

cuit of the release magnet W’ by the follow-

ing path : ground, «*, %, 54, 53, W’,60 to bat-
tery B. This magnet becoming energized re-

stores the switch Z’ to its normal position.
In the first selector swit¢h Z, the vertical and
rotary relays S and S” are connected perma-

private magnet K2 the second

relay

ed r talking
purposes through the windings of the re-

“tardation coil I. The condensers C* and C* | thereby having means to connect the line by

" At the end of the conversation .tha,'éall_ing*

in the switch Z?

X’ - becoming . ener-

- gas b4l

- nei_itly;_t‘_ﬂ the trenk and the impulses wn"

ing in over both sides of the line simulta-
‘neously energize these relays which clcse the
_ _ onet W by the fol-
lowing path: ground,.86, s, s, 34, ', /*, of the
F as it 1s energized at this time, 10, W, =
35, to battery B. The energizing of this re-
Jay restores the switch Z to its normal posi-

circuit of the release ma

tiop. . -
Tt will be readily seen from the foregoing

directly to a manual switchboard where he

ator in case the subscriber desires some In-

formation relating to new subscribers or
“changes of numbers, etc. Second, this switch

70

75 -

‘description that the second selector switch
7. isa combination switch, and performs two
functions, first in connection with a first
‘gelector. switch it connects the subscriber
80
can be connected to any subscriber in the
‘maniral commeon battery exchange. The
“operator at the manual switchboard can also
act in the capacity of an information oper-

can be used as the ordinary second selector

switch and connect the calling subscriber

“directly to a connector switch which 1¢ oper-
ated in the ordinary manner and enables him

to call a subscriber in an automatic exchange
or in picking out a group of selectors of my
type he can call a subseriber in the manual

full common battery exchange in the same
| manner as calling a patty in the automatic
‘exchange.. N S
Having thus described my invention, what
T .claim and desire to secure by Letters Pat-
| 100

‘ent of the United States 1s:

1. In a telephone exchange system, a sub-
seriber’s line, a selector switch controlled

successive ‘motions with cther lines,.a manu-

ally operated switchboard having trunk line .
connective terminals and signals assoclated
| therewith, connections from said selector

switch to said switchboard, and means actu-
ated in the first motion of the selector switch
to display a signal and indicate that a con-

‘nection is desired on the manual switch-

board, substantially as described..

9. In a telephone exchange system, a sub-
' scriber’s line, a substation having sending
apparatus and a central station having se:.
lector switches for interconecting the line.

with other lines as determined by the sub-

sociated with and controlled by said sub-

_scriber’s line, a manually operated switch-

board having trunk terminals and signals

‘therefor, a trunk.line permanently conneet-
ed to one of said selector switches accessible
| by a single selective operation from the sub-
seriber’s switch, and to one of said-trunk

90

95

105

4

110

119

‘geriber, one of said switches permanently as-

129

125

terminals on the manual board, with means

whereby the said signal may be-set and con-
nection obtained through the manual switch-
beurd by a. single operation of the ‘sub-

| seriber’s switching apparatvs, and further 130



- meanis- whereby continued or repeated oper-

10

15

30

35

“extension, and means

44

45

|
(Wb} |

60

69

ations may connect the line directly to other

lines without operating the trunk signal,

substantially as described. S
3.-In a telephone exchange system, a plu-

rality of subscribers’ lines and a plurality
of automatic switches for interconnecting

them .as. determined by repeated current

changes caused by the calling subscribers;
one of said switches associated with. each-
1ime and used as a first digit selector, a plu- |

rality -of said switches accessible from the

first: selectors and used as second digit se-

lectors, with other switches accessible from
said second selectors and used to conmnect
through to the subscribers’ lines; a manually

operated switchboard havine connective ter-
‘minals and signals, a trunk line permanently

connected to a second selector switeh cireuit
and to one of said connective terminals, with

means actnated in the first step in operation
of the said second selector to- display the
the switchboard, said means

trunk signal on
requiring an apprec

ng an appreciable time to set the sie-
nal, substantially as described. R

scriber’s line, a first selector switch .con..

trolled thereby and - having means to pick

out and connect with a.tiunk to a. second |
thence to further switching
neans and to subseribers’ lines automatic-
ally, ‘a. permanent extension of the frank

selector switch,

)

- froni the second selector to-a manually op-
a.connective terminal
‘board - for said trunk

crated switchboard,

and a-signal on said
_ whereby the second se-
lector™ switch may be ad
display ‘the -switchboard signal without
changing
stantially as described.

scriber’s line, a first selector
with a trunk to a second

means-and to subscribers’ lines automatic-
ally, a permanent extension of the second se-

lector trunk to a. manually operated switeh-
board, a conmective terminal and s signal

on said board for said trunk extension,

mmeans operated 1n one step of the second se-

lector switch to: set said signal to attract
the attention of the operator, and means con-

trolled by the operator to release and restore

the switch and thereby restore the signal.

substantially as deseribed. |

6. In a telephone exchange system, a se-
lector switch having ‘a release ‘magnet: op-
erating to release the switch mechanism,

means to control the switeh as determined:
by a calling subscriber, and means to select
other switches and subscribers’ lines auto-
~matically thereby,

t Y, & permanent.connection
of the talking. circuit of the selector switch
to a manually operated switchboard and a

4. In a'telephone exchange system, a.sub-

advanced one step to
the c‘onneiztion; of the trunk, sub-

D, In a telephone exchange system, a sub-
. , ‘switch con- |
~ trolled -thereby, and having means to pick.
‘out and connect | L
selector switch, thence to further. switching

!

- cuit for.said si

scribed. |

also. to

signal theréon for the same, whereby the
talking circuit is complete when a line has

selected the said switch without moving. its -
operating parts, means for displaying said

signal on actuating the switch, and means
controlled by the operator in answering the -
call on the manual switchboard to cut off
and deénergize said release magnet, where-
by the switch will be restored and the signal -

reset, substantially as described.

7. In an automatic telephone exchange
system, a second selector switch, means con- .
trolled by a sabscriber to connect his line
therewith and thence with other subscribers’ -
lines automatically, a back release relay for

sa1ld switch, and a release magnet controlled
thereby, an extension of the talking circuit

ot the switch to a manually operated switch-
-board, a signal on_said board  associated
therewith, a circuit for said signal closed. in..

70

75

80

85

the first movement of the switch and includ-

Ing the said. back release relay to cause the.

mitiation of the release movement when the

signal is displayed, a cut-off relay for the

signal and release relay circuit, and means

on the manual switchboard to energize said
cut-off relay, substantially as described.
8. Inan automatic telephone exchange

system, a - selector switch, means controlléd
by a subscriber to seleéct other subscribers

actuated by an operator 1n answering "acall.:j |

95

through said switeh, an extension of the

ctireuit- of said switch to a manually con-
trolled switchboard, whereby a calling sub-
seriber can’ connect his talking circuit to
sald manual switchboard without operating

100

the. switch, a signal associated with the ek- |

tension on the manual switchboard, a cir-
gnal closed 1 the first move-

ment of the selector switch without affecting

restore the switch, subgtaiiti'allyi as de-

9. In an automatic -te]ephoné_ exchange

system, a selector switch having a trunk,
means controlled by a subscriber to conneet -
Ins line with said trunk and through the
selector switch with other subscribers’ lines,
an extension of said trunk ‘to a manual
switchboard, a spring jack thereon and a-

105
the talking circuit, and a cut-off relay asso-
clated with the selector switch controiled by
‘the operator. in - answering a ‘call on the.
switchboard, and -acting to cut off the signal

‘and

110

115

signal associated with the trunk extension, =

a circuit closer for said.signal actuated in

operator in answering a call and acting to
disconnect the controlling means in the
switch 1o leave a clear talking circuit and
) eut off the
described. -

 10. In a telephone s steﬁi, a second se-
| lector switch having bridged ~controlling

_ | ‘ 120
‘the selector switch by the subscriber, and a °

cut-off relay in the selector switch connested
to a contact in the springjack closed by the
125

signal, substantially as

130
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- switchboard signal, sulstantially as de-

45. scribed.

50

1ﬁé,gnets, a trunk accessible to ﬁlicalling sub- 1'in the third relay but closed when a -Cm;_mec-.-
substantially as described.

scriber and conuected to g1
magnets and the switch, an extension of
said trunk to a manually operated switch-

‘board with a signal associated therewith, a

springjack for the trunk extension, opera-

“tor’s plugs and cords codperating therewith,

a circuit closer for the signal operated 1n

. the first step up of the selector switch, a
release magnet therefor, and a cut-oft relay

in a circuit closed in the jack when a plug
is inserted by the operator, whereby the con-
trolling magnets are cut off, the release is
operated, and the signal is restored substan-
tially as described. - -
11. In a‘telephone exchange system, 2 se-

lector switch, controlling magnets therefor:
and means whereby a subscriber may there- |
select further switches and other sub-

by
seribers’ lines, a connection from the circuit
of the switch to a manual board and 2 sig-
nal circuit associated therewith with a sig-

nal on said board, a circuit closer for said
signal circuit closed by the switch upon the

first actuation by the controlling magnet,
and means in the signal circuit for disabling
the said controlling magnet circuit so that

after the first impulse repeated impulses by

the subscriber will produce no effect, sub-
stantially as described.

12. In an automatic telephone exchange
system, ' selector switches and means con-’

trolled thereby to directly interconnect sub-

scribers’ lines, an extension from a selector
switch circuit to a manual switchboard and
‘a signal therefor, a circuit closer for said
signal actuated by the first movement of the.
- switch, means at a subscriber’s station for .
sending a rapid sucecession of impulses to set
up the switch, and means also to send a sin-

gle impulse to close the manual switchboard

signal circuit, the succession of impuises

being too rapid in every case to set the

13. A combined automatic zmd manual

switchboard system of -the type described,
comprising a pair of connective terminals

and cord conductors, with three bridged re-
lays on opposite ends thereof and respond-

 ing to current in opposite directions to the

00

connected  stations, twa
bridged across one end of the cord with a
battery connection from a p
them, the first relay having a circuit’ where-
by upon attraction of its armature 1t will be
self-locking through the listening key of the

give control of said,

of said reiays:

olint between

~ cord and a pormally closed contact of ihe
~ third relay. the second reiay being similarly

60

self-locking through contacts normally open

A e -

038,541

tion is completed, su _
14.-In an automatic  telephone exchange

‘system, a plurality of selector switches and

connector switches working therewith to se-

65

lect and connect with subscribers’ line ter-

minals therein, vertical and rotary relays
therein, manual switchboard connections and
relays for said subscribers’ lines, a sensitive

test relay, and means controlled by the ro-
tary relay in a connector switch in complet-

ing a connection with a called line, to con-

70

nect said test relay to the test wiper of the

said connector switch, whereby differences of
potential on the manually connected lines

may be detected 1n testing, silbstantially as

described. . _ |
'15. In a telephone exchange system, a sub-

scriber’s line, a selector switch- controlied. -
580

thereby having means to connect the line by

successive motions with other lines, a man--
ually operated switchboard having trunk

line connective terminals and signals asso-

ciated therewith, connections from said se-

lector switch to said switchboard, means ac-

board, and. means actuated on the second

‘motion or-step thereof to cut .off the same;
‘substantially as described. S

16. In a telephone exch

, 85
tuated in the first motion of the selector
switch to display a signal and indicate that
a connection 1s desired on the manual switch- -

90

nge system, & se-

lector switch having a release magnet oper- -

to control the switch as determined by :a

calling subscriber, and means to select other
switches and subscribers’ lines automatically

“ating to release the switch mechanism,means -

95

thereby, a permanent connection of the talk- -

ing circuit of the- selector switch to a man-
ually - operated switchboard and a signal

thereon for the same, whereby the talkin

the said switch without moving its operating

circuit is complete when a line has selected

parts, means for setting the signal and clos-
ing circuit to the release magnet on the first
step of the switch, means controlled by an

100

105

operator in answering a .call to cut off and
deénergize the release magnet, and other

" means controlled in a subsequent step of the
switch when making a sele¢tion other than

110

that of the manual operator, to cut off the
release wagnet without effectively energiz-

| ing the same, substantially as described. =
. In testimmony, wheieof I afix my signature

in presence ¢f two witnesses.

- CHARLES L. ZAHM.
© Witnesses: o
Rex GARRETT.
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